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CHAPTER I 

INTRODUCTION 

Pastures supply a major portion of the total feed used in producing 

beef in the Southeast. The importance of productive and nutritious 

pastures to the beef cattle industry for many years to come is inevitable. 

Therefore, economical and profitable production of beef will be greatly 

dependent on the type of pasture used* Because of this dependence the 

beef producer needs to know which pastures will produce the greatest 

returns for his labors. 

In Tennessee there is a critical need for the evaluation of the 

established pastures more commonly used for beef production, such as 

orchardgrass-Ladino clover pastures. If accurate evaluations are to be 

made, information is needed regarding the relative importance of the 

various characteristics included in pasture analysis such as species 

percentage, height of the various species, stage of maturity, color and 

carrying capacity. 

Evaluating or scoring pastures accurately has been one of the most 

difficult problems confronting researchers. Members of the University of 

Tennessee Animal Husbandry-Veterinary Science Department developed a 

pasture scoring system whereby important pasture information could be 

systematically recorded. The system was used to score the pastures on 

all of the University of Tennessee Agricultural Experiment Stations where 

pasture work was conducted! namely, Highland Rim Experiment Station, 

Springfield; Middle Tennessee Experiment Station, Spring fflLllj Tobacco 



Ebq)eriment Station, Greenevllle; and the Main Experiment Station, 

Knoxville, Tennessee* 

This thesis will be a report of the findings obtained when 

correlations were made between the various factors used in scoring 

orchardgrass-Ladino clover pastures and average daily gain, total 

grazing days per acre and total beef gain per acre. The data used were 

obtained at the experiment stations located at Springfield, Greeneville 

and Knoxville and were collected from the period 1953-1959 with the 

following objectives: 

1. To evaluate the relationships of the various items 

scored to the animals* performance* 

2, To determine which pasture characteristics are most 

closely related to the performance of the animals. 



CHAPTER II 

LITERATURE REVIEW 

There are numerous publications available regarding management of 

pastures, however relatively few studies have been made involving the 

scoring or rating of pastures when botanical compositions, species height, 

stage of growth, color and other factors are all considered in the eval 

uation. This review includes only those references that deal directly 

with the conditions involved in this study. 

Black and Savage (19U8) asserted that beef cattle led all classes 

of American livestock in the consumption of grass and grassland crops. 

This class of livestock utilized about one-third of the permanent 

pastures, three-fourths of the range grasses, and a high percentage of 

the harvested crops. Seemingly then, grass represents the principle and 

cheapest feed for beef cattle. 

A report of Castle (19?5) showed that an increasing amount of 

grassland research was focused on selecting suitable and accurate methods 

for evaluating grassland productivity. Techniques based on botanical 

composition give only a relative assessment of the potential production 

from the grassland, but they are valuable yardsticks for measuiring the 

fertility of the land and the efficiency of grazing management. 

In discussing the problems involved in evaluating pasture, Ahlgren 

et al. (1938) reported that the true carrying capacity of any pasture 

was detennined by the amount of feed produced and utilized rather than 

by the total grazing days obtained or the number of livestock units sup 

ported. A measure of the efficiency of any pasture could be determined 
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only in terras of the livestock and livestock products that were 

ultimately produced. 

Jones (1937) found that the provision of animal foods was best 

studied by coitqjarison of production in terras of grazing animals. The 

yield of animal products from a pasture sown with a given grass may be 

increased by as much as 30-50 per cent if the sward contains a high 

proportion of clover. Clover, then has an important bearing upon yield 

and makes a comparison of the relative values of any two grasses diffi 

cult if they are growing in association with different quantities of 

clover. 

A review of pasture evaluation methods by Ahlgren (l9ij.7) pointed 

out sixteen methods for measuring the results of pasture research. 

Seven of thesej namely, hay weights, yields of dry matter of immature 

forages, photographs, surveys, botanical composition, chemical compo 

sition, and duration of grasses did not involve the use of livestock. 

The other nine methods which included profit, production of milk, 

cattle and sheep weights, pilot plots, total digestible nutiuents, 

carrying capacity, palatability, digestion trials, and biological assays 

with small animals were based on animal results. Ahlgren further stated 

that carefully designed and executed trials that involved the use of 

livestock provided the most accurate results not only from the stand 

point of the effect of the forage on the livestock but also from the 

equally important viewpoint of the effect of the livestock on the forage. 

A com equivalent method of measuring the productive value of 

pastures was studied by L'Hote (191^2). The yields were measured by con 

verting the gains in weights or production of the products into a common 



xmlt, such as corn equivalent* One important fact noted vas that pasture 

production under farm conditions was materially less than that secured 

under highly controlled experimental conditions because farmers were not 

usually in a position to procure complete utilization of the pastures 

without overgrazing them. 

An investigation by Pasto (1957) was conducted to determine 

whether ground cover and sward height could be used to estimate forage 

production on permanent bluegrass and renovated orchardgrass-Ladino 

clover pastures. Test areas on both types of pastures were caged and 

evaluated in terms of ground cover, height of sward and yield, A tabu 

lar analysis of these factors showed an impressive relationship of cover 

to yield for both pastures. Within ranges of cover, however, the 

standard errors of the average production were large. On the bluegrass 

pastures the yield of forage was very small when the cover was less than 

seventy per cent. Conclusions were drawn that cover could be used to 

delineate bluegrass pasture areas that have insignificant potential for 

forage production. On orchardgrass-Ladino clover pastures such a delin 

eation was not possible because the average production and standard 

errors represented large amounts of forage. Mtiltiple correlation coef 

ficients showed that most of the variations in yield were explained by 

variations in height and cover. 

Brown (195U), in a comprehensive review of the methods used in 

pasture research, reported that the line intercept method for botanical 

analysis was accepted as a numerical value representing the ground sur 

face occupied by plants. This method consisted of horizontal and linear 

measurements of plants along the course of a line. Satisfactory proof 
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of the method was presented by Canfield when the system was used 

on the semi-arid type of vegetation found in the Southwestern region of 

the United States* It was satisfactory not only for botanical analysis 

but also for measuring utilization of the pastures. 

Levy and Madden (1933), investigating dairy cattle pastures in 

New Zealand, developed the "point quadrat" method of botanical analysis* 

This method was a logical outcome of thinking concerning a quadrat that 

becomes smaller and smaller until it is a point - hence the term "point 

quadrat". It is essentially a method for expressing botanical compo 

sition in terms of grovind cover. 

Conparisons between the permanent quadrat and the randomized 

line-transect method of sampling pasture vegetation were made by Anderson 

(l9i;2). Native tall grass pastures were used to determine if the line-

transect method woiild be as satisfactory as the permanent quadrat method 

in determining composition and density of vegetation. Results showed 

that the line-transect method was much more rapid and easier, therefoire 

less costly. Both methods gave comparable results but showed some 

discrepancies in certain species due to failure of the quadrats to sample 

the vegetation adequately. The transects appeared to give estimates of 

the pasture population as good as or better than the quadrats. 

In their statistical study of methods used in determining the 

botanical composition of swards. Van Kewren and Ahlgren (195Y) reported 

that the point quadrat method, developed by Levy and Madden (1933), had 

been widely used first with the pins set in a vertical position and 

later with the pins set at an angle of forty-five degrees. This 

"inclined point quadrat" method was shown by Tinney at al. (1937) to 



7 

have some advantagess the accioracy was increased because of the larger 

path through the vegetation, and it was easier to use particularly in 

taller growth, Ooodall (1952) suggested that the pins be as fine as 

possible and also demonstrated differences due to observers. 

A further study by Van Kewren and Ahlgren (1957) of several 

methods used in determinixig the botanical composition of swards showed 

that the "inclined point quadrat" method and visual estimates,based on 

the standing forage, provided satisfactory measures of the percentsige 

composition of swards idien compared with separating a san^jle of forage 

by hand. Of the visual estimates of percentage composition, the esti 

mate based on the standing forage appeared to be more satisfactory than 

the estimate based on the green harvested forage. However, the relia 

bility of both methods was influenced by the experience of the estimator. 

Estimates based on the standing crop could be made more rapidly where 

management treatments on the same forage (or pasture) were concerned. 

There was a tendency in this system to overestimate the percentage of 

clover, but all plots of the same mixture were overestimated approxi 

mately the same amount. Visual estimates of percentage composition 

permitted an increase in the number of sanples, and good agreement 

between visual estimates and estimates based on hand separation methods 

were reported by Leasure (I9li9), Klapp (1935), and Nowosad (I9ii7). 

Tanner et si. (i960) studied the visual estimation and the hand 

separation methods of determining botanical composition of two component 

mixtures. Positive significant correlations were found between the per 

cent legume values obtained by the two methods. Visual estimates were 

less variable than hand separations and the precision was greater. The 



8 

differences between per cent legume values obtained by the two methods 

were influenced by the stage of maturity of the components (medium or 

late hay) and the cut (hay or aftermath) as the differences were signif 

icant only in the medium aftermath cut. Individually, three observers 

showed some inconsistencies between estimates on the medium and late 

maturing groups and between the hay and the aftermath cut. Both methods 

were more precise in the afteimath cut than in the hay. An additional 

observer increased the precision of the visual estimate more than an 

additional sample increased the precision of an estimate based on hand 

separation. Under the conditions of this experiment, the visual esti 

mation method was superior to the hand separation method as a means of 

determining botanical composition. 

At present two methods are used in making estimates of carrying 

capacity of range areas. The first of these is the point observation 

plot method or the square foot density method developed by Stewart and 

Hutchings (1936). This method utilizes a series of replicated plots 

from, which the kind and amount of vegetation on a smaller area at a 

particular point are recorded. The plot usually contains one hundred 

square feet and for convenience is circxilar. It is marked off by 

drawing a circle around a point located mechanically and in no way 

selected. Satisfactory results were obtained from use of this method 

for depletion surveys, forage inventories, and for permanent plots| also 

for studies in range and pasture management, erosion control and in eco 

logical observations. 

The second of these methods is the ocular observation method. 

According to Shipley, et al. (I9l;2) both of these methods make use of 
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the following factors in estimating carrying capacity: (l) forage density 

of the ground covered to lO/lO density by each plant species, (2) degree 

to which a plant should be grazed when the range is properly utilized, 

and (3) forage acre allowance ejqiressed in forage acres needed to satis^ 

the daily grazing requirements of a mature animal for a specified time 

without injury to the range source. Forage acre allowance reflects only 

the amount of feed available from the plant composition on the area for 

which the forage acre is determined and connot be carried over from one 

range to another with any degree of accuracy. This Nevada work proved 

that estimates of cariying capacity were highly accurate provided they 

were based on the amount of forage the different plants were capable of 

contributing per square foot of density and when the forage-acre allow 

ances were expressed in pounds of dry matter instead of in forage acres. 

Further investigation established that the forage allowance could be 

transferred from one locality to another with a measurable degree of 

accuracy regardless of the plant composition provided it is expressed in 

pounds required of air-dry forage per animal day (or month) instead of 

forage acres per animal day (or month), 

A shortcut method of computing carrying capacity ratings was 

described by Harris (19I4I) in which many detailed computations were 

eliminated. The shortcut method was found applicable to the point 

obsei^ation plot and ocular reconnaissance methods of range survey, 

requiring no changes in the field procedure. A reduction in the time 

required to compute carrying capacity ratings from estimates of forage 

density was accomplished by the prearrangement of the coded products of 

density times the proper use factor (forage factor) on the write-vp sheet*-



 

 

 

 

 

 

10 

Sums of these small whole numbers were converted to carrying capacity 

ratings by reference to tables fotind as a part of the write-up sheet. 
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CHAPTER III 

EXPERIMENTAL PROCEDURE 

The data for this investigation were obtained as a part of a long 

term pasture experiment entitled, "The Evaluation of Different Pasture 

Species in Various Combinations and at Varying Rates of Nitrogen Fertil 

ization as Reflected in Beef Cattle Gains and Forage Yields", conducted 

by the University of Tennessee Animal Husbandiy-Veterinary Science 

Department. Pastures in this experiment included various combinations of 

orchardgrass, Ladino clover, fescue, bluegrass, and other grasses and 

legumes. Varying amounts of nitrogen were applied to these pastures. 

Each pasture was scored for twelve characteristics at two-week 

intervals during the winter and summer grazing seasons. Evaluation of 

the pastures in terms of animal performance was done by the "put and take" 

system. In this system certain steers were designated as test steers 

and they remained on their respective pastures for the entire grazing 

season. The forage in excess of that used by the test steers was removed 

by extra steers that were put on or taken off the pastures to control 

the height of the forage. 

The scores and animal performance figures obtained during the 

summer grazing season on seven orchardgrass and Ladino clover pastures 

with similar seeding and management were selected to use in this study 

because of the value of orchardgrass and Ladino clover pastures to 

efficient beef cattle production in Tennessee. None of these plots 

received any nitrogen during the period of this study. The location 

and size of the plots and the years for which pasture scores and ftTiiwtai 



12 

performance measures vere studied are given in Table I. 

Scores for each plot were recorded on the Pasture Report Sheet as 

shown in Figure 1, The following twelve pasture characteristics were 

scored: orchardgrass percentage, legume percentage, orchardgrass average 

height, legume average height, orchardgrass stage of growth, legume 

stage of growth, condition-of pasture,color, carrying capacity, thickness 

of sod, footing and grade. The data concerning weather and moisture 

conditions were not used in this work. The teims on the report sheet to 

explain the pasture characteristics are discussed in the following 

paragraphs. 

Per cent of stand was a visual estimate of the per cent that each 

species made of the total forage available, both edible and noiv-edible, 

and not necessarily the per cent of ground cover. Three of the pastures 

contained small percentages of alfalfa but this was averaged with the 

Ladino clover giving legume percentage. 

An estimated average height of each species, made from several 

locations in each plot was used for this investigation. However, esti 

mates of the maximum and minimum height of each species were also made. 

Stage of growth of the individual species referred to the growth 

period of the plant at the time of scoring. These stages were seasonal 

except after clipping. As new growth developed after clipping, the 

stage of growth cycle began anew. Each pasture was clipped once or twice 

each summer grazing season to control weeds. 

Condition of the pasture was an overall rating of the pasture 

quality with respect to its feeding value. This condition was directly 

related to the stage of growth of each species. Prime was believed to 
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TABLE I 

SOURCE OF DATA 

No, of Size of No. of 28-da7 
Location Year Test Plots Test Plots Test Steers Periods 

(Acres) 

Springfield 1953 2 3 2 5 
19Sh 2 3 2 5 
1955 2 3 2 5 
1956 2 23 5 
1957 2 3 2 h 

Qreeneville 1956 3 2.5 3 5 
1957 3 2.5 3 5 
1958 3 2.5 2 5 
1959 3 2.5 2 5 

Knoxville 1956 2 23 5 
1957 2 3 2 5 
1958 2 3 2 5 
1959 2 3 2 5 
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* f*' 

Regular Animals 

Extra An imai s 

% Total He i ght Stage of GrowthCommon Name stand 

Young - Pre-bloom •■TBloPm - Seed-Dormant 
^ *.v ' 

Young - Pre-bloom - Bloom - Seed-Do,rmant 

Young - Pre-bloom - Bloom - Seed^Dormant . .1 .... 

y. ' .. . Young - Pre-bloom - .Bfoijm - Seed-Dormant 
' Hni' ; V Young - Pre-bloom - Bloom Seed-Dormant 

J. ' . • . ' 
Young- Pre-bloom - Bloom - Seed-Dormant 

GENERAL CONSIDERATIONS 

1. Condition of Pasture: Prime - Washy - Succulent - Dry - Tough - Dead •; . 
2. Color: - .Very Green - Green - Brown - Drab ,
3. Carrying Capacity: Excess - Sufficient - Short - Insuffifclent 
4. Thickness of Sod: Very Dense - Dense" - Moderate - Thin ; ■ "? . 
5,1 Footing: Firm - Soft - Very Soft 
6.-Grade: Excellent - Very Good - Good - Fair - Poor - Very Poor 

WEATHER AND HOlSTilRE conditions 

Rain > WateiDate Temperatu re Snow 
Inches Moisture . ^ V > AddedMax. Min. Inches 

. . 

- • ^ r«* 

■ ■ 

FIGURE 1 

PASTURE REPORT FORM 



be the most desirable stage of growth from the standpoint of palatabili-tgr 

and beef gains. Washy was a term that usually referred to young, watery 

vegetation found early in the spring or summer. Succulent included 

young, tender growth that was not scored prime or washy. This usually 

included the new growth made after clipping. The term dry was used 

when the vegetation began turning brown from lack of moisture. A tough 

pasture was one that had become stemy and dry with insufficient edible 

forage for acceptable cattle gains. The lowest classification for 

condition of pasture was for pastures that were predominately dead. 

The terms describing color of the pastures were very green, green, 

drab, and brownj with drab color appearing before brown. 

Cariying capacity, the crux of the put and take system, was an 

estimate of how many animals the pasture would carry for the next two 

weeks based on the number of cattle in the pasture at the time of rating, 

season of the year, amount of soil moisture, con^josition of the pasture, 

stage of growth and average height of the pasture species. 

The rating for thickness of the sod depended primarily on the 

amount of ground cover present. 

Soft and very soft ratings for the footing of the pastures were 

used primarily in the wet winter period and the firm rating was used 

during the summer grazing season. 

The grade of the pasture was an overall estimate of the grazing 

potential of the pasture, and all the other factors previously scored 

were considered. Percentage composition, height, and carrying capacity 

influenced the final grade more than did some of the other factors. 
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The summer grazing season usually began about April 1 and continued 

until approximately September 1. The average beginning and ending dates 

of the grazing seasons are shown in Table II. These dates varied from 

year to year due to various weather conditions. The starting dates at 

each station were different to allow time for travel. Once the experi 

ment had started, scoring at fourteen-day intervals was followed. 

The scoring was performed by a member of the Animal Husbandry-

Veterinary Science staff with considerable experience in scoring pastures, 

assisted by the writer the last eighteen months of the evaluation. 

Close observation and study were required in evaluating each plot before 

a final score was recorded. Previous scores were not referred to^ and 

a conscientious effort was made to score each plot as accurately as 

possible. 

The experimental animals used were steer calves that weighed 

approximately pounds and graded good to choice as stockers. 

Care was taken in the initial selection to obtain, as nearly as possible, 

calves similar in age, weight, type and condition. Two steers were used 

as test steers on each plot located at Springfield, Knoxville, and for 

the last two years at Oreenevillej however, three steers were used as 

test steers for the first two years at Qreenevillo, The individual test 

steers were weighed at the beginning of the summer grazing season and 

at 26-day intervals throughout the experiment. 

The forage in excess of that used by the test steers in each 

pasture was removed by extra steers put on or taken off the pastures to 

control the height of the forage. These changes were normally made at 

the regular two-week scoring times. Grazing days for the test and extra 
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steers were recorded on the pasture report at each two-week interval. 

Grazing days per acre by 28-day periods were obtained by adding the 

number of days the test steers and the extra steers were on the pastures. 

The estimated beef gains per acre for each 28-day period were then 

calculated by multiplying the daily gain of the test steers by the 

grazing days per acre for the period. The total beef gain per acre was 

an accumulation of the beef gain for each of the 28-day periods. 

Correlations were computed between the twelve pasture character 

istics and the three measures of the animal's performance. In order to 

make the computions using the scores a numerical coding system as shown 

in Table III was enployed on the descriptive terms used on the Pasture 

Report Sheet. No coding was necessary for average height and percentage 

composition as the actual figures recorded were used. Averages of the 

two scores at the beginning and the midpoint of each 28-day period were 

used. 

Correlations were computed using the data from the entire grazing 

season. Also correlations were computed separately for three of the 

28-day periods, the first, the third, and the fifth or last period. At 

the Springfield station in the year 19^7 only four 28-day periods were 

recorded. However, these fourth period figures were used with the last 

period figures in con^juting the correlations for the last period group. 

All other stations had a total of five 28-day periods during each summer 

grazing season. Location and year differences were removed by analysis 

of variance techniques. Correlations between each of the pasture 

measurements and average daily gain and total grazing days for the entire 
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TABLE III 

CODE USED FOR DESCRIPTIVE TERMS ON PASTURE REPORT 

Factor Ad.iective Numerical Code 

1, Stage of growth Toting 
Prebloom k 
Bloom 3 
Seed 2 

Dormant 1 

2. Condition of pasture Prime 6 
Washy 5 
Succulent li 
Dry 3 
Tough 2 
Dead 1 

3. Color Very green h 
Green 3 
Drab 2 
Brown 1 

U. Carrjring capacity Excess k 
Sufficient 3 
Short 2 

Insufficient 1 

5. Thickness of sod Very dense k 
Dense 3 
Moderate 2 
Thin 1 

6. Footing Firm 3 
Soft 2 
Very soft 1 

7. Crade Excellent 6 
Very good 5 
Good k 
Fair 3 
Poor 2 
Very poor 1 

ir'• 
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grazing season were also conqputed without removing location and year 

differences. 

I' * i-

.1 



CHAPTER IV 

RESULTS AND DISCUSSION 

The individual periods and the entire grazing season presented 

different resiilts when analyzed. With one hundred and thirty-five 

degrees of freedom, the correlations obtained for the entire grazing 

season were much more reliable than those obtained for the individual 

periods based on seventeen degrees of freedom. However, the corre 

lations for the entire grazing season could be influenced by seasonal 

trends occurring both in the pasture characteristics and the measures 

of animal performance. Any resulting correlation might or might not 

indicate a direct relationship between the two items considered. The 

correlations computed for the individual periods would be influenced 

much less by such seasonal trends. Also the correlations for the indi 

vidual periods could indicate seasonal changes in the relationship 

between any of the pasture characteristics and the measures of animal 

performance. In order to more adequately describe the populations 

studied, averages and standard deviations for the variables were comr-

puted for each 28-day period and for the entire grazing season. 

I, AVERAUIS FOR INDIVIDUAL PERIODS AND 

ENTIRE GRAZING SEASON 

Averages and standard deviations of the variables studied for each 

28-day period as well as those for the entire grazing season are given 

in Table IV, Additional information concerning individual station yearly 

averages of the variables studied is found in Appendix Tables X, XI, 

and XII. 



T
A
B
L
E
 1
7
 

A
V
E
R
A
G
E
S
 
A
N
D
 S
T
A
N
D
A
R
D
 D
E
V
I
A
T
I
O
N
S
 O
F
 V
A
R
I
A
B
L
E
S
 S
T
U
D
I
E
D
 

V
a
r
i
a
b
l
e
 

Or
ch
ar
dg
ra
ss
 p
e
r
c
e
n
t
a
g
e
 

Or
ch
ar
dg
ra
ss
 a
ve

ra
ge

 h
e
i
g
h
t
 

Or
ch
ar
dg
ra
ss
 s
t
a
g
e
 o
f
 g
ro
wt
h 

L
e
g
u
m
e
 p
e
r
c
e
n
t
a
g
e
 

L
e
g
u
m
e
 a
v
e
r
a
g
e
 
h
e
i
g
h
t
 

L
e
g
u
m
e
 s
t
a
g
e
 o
f
 g
ro

wr
th

 

C
o
n
d
i
t
i
o
n
 o
f
 p
a
s
t
u
r
e
 

C
o
l
o
r
 

C
a
r
r
y
i
n
g
 c
a
p
a
c
i
t
y
 

T
h
i
c
k
n
e
s
s
 
o
f
 s
o
d
 

F
o
o
t
i
n
g
 

G
r
a
d
e
 

A
v
e
r
a
g
e
 d
a
i
l
y
 g
a
i
n
 

T
o
t
a
l
 g
r
a
z
i
n
g
 d
a
y
s
 

T
o
t
a
l
 b
e
e
f
 g
a
i
n
 

E
n
t
i
r
e
 

Gr
az
in

g 
F
i
r
s
t
 

S
e
c
o
n
d
 

S
e
a
s
o
n
 

P
e
r
i
o
d
 

X
s
*
 

X
s
*
 

X
s
*
 

U5
.6
 
1
3
.
6
 

li
3.

0 
16
.1
; 

1;
3.
5 

1
6
.
8
 

5
.
1
 

2
.
3
 

h
»
6
 

1
.
0
 

6
.
6
 

1
.
2
 

3
.
3
 

1
.
3
 

li
.6

 
.
9
 

3
.
5
 

.
6
 

li
5.

3 
1
3
.
2
 

lt
6.
U 

ll
;.
0 

1;
5.
1;
 
1
3
.
0
 

3
.
9
 

1
.
5
 

3.
1;

 
.
7
 

5
.
0
 

.
8
 

3
.
5
 

1
.
0
 

U
.
8
 

.
0
 

1;
.0
 

.
1
 

U.
i 

li
.6

 
.
2
 

1;
.U
 

.
3

•
1
 

3
.
0
 

•
(
 

3
.
2
 

.
3
 

3
.
3
 

.
2
 

3
.
0
 

•(
 

3
.
2
 

.
3
 

3
.
3
 

.
3
 

2
.
8
 

•(
 

2
.
8
 

.
u
 

2
.
9
 

.1
; 

2
.
9
 

•̂
 

2
.
7
 

.
2
 

2
.
8
 

.
0
 

1|
.3
 

.
9
 

U
.
2
 

.
u
 

1;
.8

 
.
6
 

1
.
5
U
 
1
.
0
 

1.
1;
8 

.
6
 

2
.
2
2
 

.
7
 

3
U
.
9
 
l
U
.
2
 

36
.1

; 
9
.
3
 

1;
5.

1;
 
1
9
.
8
 

5
6
.
5
 
3
9
.
0
 

5
3
.
5
 
2
7
.
2
 

9
5
.
0
 
2
9
.
5
 

T
h
i
r
d
 

I
 

s
*
 

1;
5.
5 

15
.1
; 

5
.
9
 

l
.
U
 

3
.
0
 

.
7
 

1;
6.
9 

13
.1
; 

1;
.6

 
.
8
 

3
.
0
 

.
2
 

1;
.2

 
.
u
 

3
.
1
 

.
2
 

3
.
0
 

.
3
 

3
.
0
 

.
5
 

3
.
0
 

.
0
 

1;
.6

 
.
5
 

1
.
5
7
 
.
5
 

3
8
.
9
 

7
.
6
 

59
.1

; 
2
6
.
2
 

F
o
u
r
t
h
 

F
i
f
t
h
 

X
s
*
 

X
s
*
 

1;
6.
0 

1
6
.
6
 

1;
8.
6 

ll
;.
9 

U.
1;

 
1
.
5
 

h
.
O
 

.
8
 

2
.
6
 

.
6
 

2
.
7
 

.
5
 

1;
7.

0 
1
5
.
6
 

1;
3.

3 
l
U
.
o
 

3
.
8
 

.
8
 

2
.
9
 

.
6
 

2
.
8
 

.1
; 

2
.
9
 

.
3
 

3
.
9
 

.
h
 

3
.
6
 

.
u
 

2.
-8

 
.
3
 

2
.
5
 

.
h
 

3
.
0
 

.
2
 

2
.
8
 

.
3
 

2
.
7
 

.
3
 

2
.
5
 

.1
; 

3
.
0
 

.
0
 

3
.
0
 

.
0
 

k
,
h
 

.1
; 

3
.
7
 

.
5
 

1
.
0
7
 

.1
; 

1
.
3
8
 
.
5
 

3
1
-
0
 

7
.
8
 

2
3
.
3
 

5
.
2
 

3
7
.
8
 
11

.1
; 

3
6
.
8
 
ll

;.
9 

r
o
 

r
o
 

B
a
s
e
d
 o
n
 t
h
e
 v
i
t
h
i
n
 j
re

ar
-s

ta
ti

on
 s
u
b
g
r
o
u
p
 m
e
a
n
 s
q
u
a
r
e
s
.
 



23 

The average percentage of orohardgrass and average percentage of 

the legumes for the total grazing season were similar being hB*6 per 

cent and U5.3 per cent respectively. While the percentage of orchard-

grass ranged from 143.0 per cent in the first period to lv8.6 per cent in 

the fifth period, the legume percentage was consistently around 14,6.0 per 

cent through the fourth period, then it dropped to I43.3 per cent in the 

fifth period. Although this drop was not large, it indicates that the 

legume percentage may decline as the grazing season nears the end and 

dry weather conditions are more pronounced. The percentage of species 

remaining, which consisted of other grasses and weeds, ranged from a 

high of 11,1 per cent in the second period to a low of 7.0 per cent in 

the fourth period. 

Both the orohardgrass and the legume reached their maximum average 

height during the second period. Dates for this period usually were 

during the month of May. Stage of growth averages for each species 

steadily declined as the grazing season progressed. 

The average score for condition of the pasture was I4.I or succu 

lent. Succulent was the average rating for the individual periods until 

the latter portion of the grazing season when moisture was becoming scarce. 

Color scores were green until approximately July 1 or the begin 

ning of the fourth period. After that average scores for each period 

were jiist under the green rating or between drab and green. 

Carrying capacity scores averaged 3.0 or sufficient for the entire 

grazing season. Each individual period except the fifth averaged 3.0 or 

higher for carrying capacity. Since most of the pastures contained three 

acres each, cariying capacity ratings did not go below the sufficient 
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rating during the part of the grazing season when moisture was present. 

Because the Greeneville pastures contained two and one-half acres each, 

the rating did drop somewhat during the fifth period when pastures 

normally became shorter. 

Thickness of sod scores ranged from a high of 3.0 in the third 

period to a low of 2.5 in the fifth period idiich indicated that the maxi 

mum ground cover was evidenced in the second and third periods (May and 

June). The average height of the two species reached a maximum during 

the second and third periods also. 

Footing scores were lower in the beginning of the season and 

reached a peak of 3.0 or firm in the third period. By June 1 the excess 

moisture had vanished and the maximum rating, fim, continued through 

out the grazing season. No variation from the mean occiirred from the 

second period through the fifth period as scores for all plots at each 

station in a given year were the same. 

Slightly higher grade scores were observed in the second period 

than in the first. Following the rise the scores steadily declined in 

each succeeding period. This same trend was observed in average scores 

for orchardgrass average height, legume average height, color, and 

carrying capacity. Similarity in those characteristics would seem to 

indicate that height of species, color, and carrying capacity were con 

sidered when scoring for final grade. 

The averagesfor average daily gain were very irregular throughout 

the grazing season. 

Total grazing days averages presented the same trend seen in the 

grade averages. Probably these trends were due to the same basic reasons. 
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Usually the test steers were started on the test plots In the beginning 

of the grazing season. Then as more pasture was available during the 

second period, extra steers were added to the pasturesj therefore, more 

grazing days per acre were recorded. After a high of grazing days 

per acre was reached in the second period, the grazing days declined 

each period ending with 23.3 grazing days per acre for the fifth period. 

Even though the pasture may have become short in the latter part of the 

grazing season, the test steers remained on the pastures. 

Total beef gain per acre, determined by obtaining the product of 

average daily gain for test steers and total grazing days per acre, 

presented the same trend seen in the trends for its conqjonents (average 

daily gain and total grazing days), 

II. CORRELATIONS OF VARIABLES STUDIED 

WITH AVERAGE DAILY GAIN 

The correlations obtained between average daily gain and the 

pasture characteristics are found in Table V, 

A majority of the coirelations obtained represented only small 

portions of the variation in average daily gain. The highest correla 

tions between a pasture characteristic and average daily gain for the 

entire grazing season were ,18 between legume average height and average 

daily gain and ,17 between condition of pasture and average daily gain. 

These correlations, even though they were statistically significant, 

indicated that only two or three per cent of the variation in average 

daily gain was linearily associated with variations in legume average 

height and condition of pasture. 
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TABLE V 

. 

CORRELATIONS OF AVERAGE DAILY GAIN WITH TWELVE PASTURE CHARACTERISTICS 
(STATION AND YEAR DIFFERENCES REMOVED) 

Entire 
Grazing First Third Fifth 

Variable Season Period Period Period 

Orchardgrass percentage 
Orchardgrass average height 

-.12 

.03 .07 
.01 

.07 
-.i;7* 
-.20 

Orchardgrass stage of growth .05 .13 -.28 

Legume percentage 
Legume average height 

.12 

.18* 
-.36 
.12 

.20 

.iil 
.1}3 
.08 

Legume stage of growth .13 .00 ,06 -.01; 

Condition of pasture .17* .12 -.01; .20 
Color .13 -.35 .13 .16 
Carrying capacity .08 .15 .31; -.08 
Thickness of sod .06 .07 .61** .30 
Footing .06 .02 .00 .00 
Grade .15 .27 .67** .11; 

*P"0,05 or less. 

= 0,01 or less. 



 > 27 

As mentioned earlier, the correlations may have been lowered by 

removing the variation between stations and years before making the calcu 

lations. Therefore, correlations were also computed between the twelve 

pasture characteristics and average daily gain for the entire grazing 

season ignoring station and year differences. The correlations shown in 

Table VI were very similar to those obtained when station and year dif 

ferences were removed. 

Correlations for the individual periods were different from the 

correlations for the entire grazing season in many instances. The 

following paragraphs will contain a discussion of the correlations for 

each pasture characteristic and average daily gain. 

The correlation between orchardgrass percentage and average daily 

gain was statistically significant only during the fifth period. This 

relationship was negative indicating that a higher percentage of orchards 

grass was not conducive to higher average daily gains during the latter 

part of the grazing season. This retardation in daily gain could have 

been caused by the grass being dryer and less palatable. Although the 

coefficient for the first period was not significant, it was moderately 

high and positive. Thus it tended to counteract the high negative 

relationship that occurred in the fifth period when the data from the 

entire grazing season were considered. 

The association of orchardgrass average height and average daily 

gain was not too high but it was higher in the fifth period than in any 

other period. Again this negative relationship was probably due to the" 

quality of the grass during the hot, dry summer days of the fifth period. 



 

28 

TABLE 71 

CORRELATIONS OF AVERAGE DAILY GAIN WITH TWELVE PASTURE CHARACTERISTICS 
(STATION AND YEAR DIFFERENCES INCLUDED) 

Correlation for Entire 
Variable Grazing Season 

Orchardgrass percentage -.08 
Orchardgrass average height , .02 
Orchardgrass stage of growth .06 

Legume percentage .08 
Legume average height .13 
Legume stage of growth .11 

Condition of pasture .20* 
Color .lit 
Carrying capacity .08 
Thickness of sod .09 
Footing .Olt 
Grade .lit 

*P - 0.05 or 1688. 
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Differences in the stage of maturity seemed to have little 

relationship with average daily gain over the entire grazing season. 

However, within individual periods the relationship changed from a posi 

tive to a negative one as the season progressed. 

Correlations between legtune percentage and average daily gain were 

not statistically significant, although they were relatively high. These 

correlations were practically the reverse of the correlations obtained 

for orchardgrass percentage. As the relationship for one species went 

rp or down, its cotmterpart moved in the opposite direction, A vivid 

fact borne out by these figures is that a companionship of the two primary 

species involved may be the key to a good pasture mixture. During the 

early part of the grazing season vhen legumes are young and full of 

moisture making them not conducive to good cattle gains, a higher per 

centage of orchardgrass increases the daily gains. Likewise, in the 

latter part of the season the reverse of this is true with a higher 

percentage of legume being conducive to higher gains. 

Average height of the legumes for the entire grazing season was 

significantly correlated with average daily gain. This correlation of 

,18 suggested that as the height of the legume increased, so did the 

daily gain. The reason for the correlation being lower in the fifth 

period than in the other periods was not readily known. It would seem 

that since the correlation of average dally gain with per cent legume 

was high in the same period that the correlation of average daily gain 

with legTune height would likewise be high. 

The stage of growth of the legume for the entire grazing season 

was positively correlated with average daily gain, although not 
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significantly. In ai^ one period this relationship was not strong but 

for the entire grazing season it proved to be moderately strong. A 

correlation of zero was observed between the two variables during the 

first period because there was no variation in the stage of growth of 

legiones at that time. 

Condition of the pasture proved to be significantly correlated 

with average daily gain when the entire grazing season was considered. 

Individual periods' correlations showed no definite trends, 

A positive relationship of color to average daily gain was 

obtained for the entire grazing season but again this was not statis 

tically significant. These correlations between color and average daily 

gain presented the same general pattern as seen between legume percentage 

and average daily gain. 

Carrying capacity was only slightly related to average daily 

gain, 

A highly significant correlation obtained in the third period 

between thickness of sod and average daily gain was not explainable. 

All other correlations were not statistically significant. 

Final grade was highly correlated (r-,67') with average daily gain 

for the third period. One explanation for this correlation being higher 

in the third period than in the other periods is that one person scored 

a majority of the pastures. The sooring habits and relative values 

placed on the oharacteristios involved in determining the final grade 

were probably relatively constant throughout all soorings. It would 

seem logical that the importance of these characteristics involved in 

forming a grade would be changing throughout the grazing season; 
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therefore, the scorer was doing a better job in predicting average daily 

gain in the third period than he was in other periods. 

III. CORRELATIONS OF VARIABLES STUDIED 

WITH TOTAL GRAZING DAYS 

In determining whether or not extra steers were to be added to a 

respective lot, several factors such as average height of the primary 

species, stage of growth of the species, munber of steers on the plot 

the previous two weeks, and predicted weather conditions were considered. 

Therefore, if too many or too few steers were added to the plots, the 

correlations for that period would be influenced by the error in the 

scorer's judgement. Too many steers added would raise the total grazing 

days and would tend to bias upward the correlations of total grazing 

days with those characteristics en^jloyed in determining carrying capacity. 

Also adding too many steers would lower the average daily gain and possi 

bly the total beef gain. 

A summarization of the findings concerning correlations between 

the pasture characteristics and total grazing days per acre is given in 

Table VII and will be discussed in the following paragraphs. 

Several of the individual pasture characteristics were much more 

highly correlated with total grazing days than with average daily gain 

for the entire grazing season. Four of the variables, orchardgrass 

average height, legume average height, color, and grade, were individ 

ually associated with one-third or more of the variation in total 

grazing days for the entire grazing season. The correlations between 

each of these variables and total grazing days were as followst orchard-

grass average height, .58j legume average height, .68) color, .60) and 
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TABLE VII 

CORRELATIONS OF TOTAL GRAZING DAYS WITH TWELVE PASTURE 
CHARACTERISTICS AND AVERAGE DAILY GAIN 
(STATION AND YEAR DIFFERENCES REMOVED) 

Entire 

Grazing First Third Fifth 
Variable Season Period Period Period 

Orchardgrass percentage -.17* -.15 .13 .15 
Orchardgrass average height .58** .51;* .09 -.16 
Orchardgrass stage of growth .10 -.05 -.12 -.21 

Legume percentage .08 .29 .08 -.19 
Legume average height .68** .33 .i;3 -.12 
Legume stage of growth .21;** .00 .09 -.09 

Condition of pasture .1;2** .09 .25 .18 
Color .60** .70** -.26 -.11 
Carrying capacity .38** .63** .18 -.25 
Thickness of sod .i;6** .1;7* .52* -.19 
Footing -.27** -.02 .00 .00 
Grade .63** .66** .31 -.05 

Average daily gain .13 -.27 .26 .09 

P ■= 0.0^ or less. 

**P = 0,01 or less. 
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and grade, .63. Three other characteristics, thickness of sod, condition 

of pasture, and carrying capacity, were linearily associated with from 

fourteen to twenty-one per cent of the variation in total grazing days. 

The correlations were also conqjuted for the entire grazing season ignor 

ing station and year differences (Table VIII), These correlations 

between the pasture characteristics and total grazing days were lower 

in most cases when the station and year differences were included than 

they were when these differences were removed. 

For a number of characteristics the relationship with total 

grazing days was considerably different for the entire grazing season 

than it was for the individual periods. 

Significant results (P<,0^) were obtained in correlating 

orchardgrass percentage with total grazing days for the entire grazing 

season. This correlation of -,17 was indicative of a higher orchardgrass 

percentage being associated with fewer total grazing days. This rela 

tionship was partially due to the fact that orchardgrass percentage 

increased during the grazing season while total grazing days decreased 

in the latter periods. In the third and last periods the relationship 

was positive which indicated that as orchardgrass percentage increased 

the grazing days increased. 

The correlations between orchardgrass average height and total 

grazing days were significant both for the entire grazing season and for 

the first period. The relationship was such that as average height 

increased, total grazing days increased. Significant results were not 

obtained in the other two periods. 
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TABLE VIII 

COHRELATIONS OF TOTAL GRAZING DAYS WITH TWELVE PASTURE 
CHARACTERISTICS AND AVERAGE DAILY GAIN (STATION 

AND YEAR DIFFERENCES INCLUDED) 

Correlation for Entire 
Variable Grazing Season 

Orchardgrass percentage -.0^ 
Orchardgrass average height .17* 
Orchardgrass stage of growth .0^ 

Legume percentage .01 
Legme average height .19* 
Legume stage of growth .09 

Condition of pasture .lU 
Color .23** 
Carrying capacity- .13 
Thickness of sod ,23** 
Footing -.09 
Grade .2i|*» 

Average daily gain .04 

*P 0,05 or less. 

**P » 0,01 or less. 
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Orchardgrass stage of growth and total grazing days were 

correlated negatively for each individual period but positively corre 

lated for the entire grazing season. This positive correlation was 

probably due to the fact that over the entire grazing season stage of 

growth scores decreased as total grazing days decreased. 

Correlations for legume percentage with total grazing days were 

positive except in the fifth period. These correlations were not very 

high. However, the figure for the first period was greater than for any 

period for orchardgrass percentage. 

Average height of legume was correlated significantly (P<,01) 

with total grazing days for the entire grazing season. The relationship 

changed from positive to negative between the third and last periods. 

Although no individual period correlations between stage of 

growth of legumes and total grazing days were significhnt, the entire 

grazing season correlation was significant at the one per cent level of 

probability due to the accumulative effect when measured over the entire 

grazing season. The correlation was zero in the first period and 

essentially zero for each of the other individual periods because the 

stage of growth was fairly uniform within each of the periods. 

Correlations for condition of pasture with total grazing days 

presented the same trend as that seen for the correlations between stage 

of growth of the legumes and total grazing days, with only the entire 

grazing season correlation being significant. As the condition of the 

pasture increased, the total grazing days increased. Only a very few 

of the pastures were scored prime or washy and a majority of them were 

rated succulent. 



36 

Color was highly correlated with total grazing days for the entire 

season and for the first period. As color became greener, the total 

grazing days increased. Causes for the abrupt change observed in this 

relationship in the third and last period were not readily known. 

Significant positive correlations between carrying capacity and 

total grazing days for the entire grazing season and the first period 

were obtained. Individual period correlations changed from positive to 

negative from the first of the grazing season to the last. Other 

factors considered when scoring the pastures for this characteristic 

such as species composition and average height could have had an indirect 

effect on these correlations. 

For the entire grazing season and for the first and third periods, 

thickness of sod was significantly correlated with total grazing days. 

As thickness of sod increased, the total grazing days increased. 

Over the entire grazing season, the correlation between footing 

and total grazing dajrs was significant (P<,01). However, correlations 

for the individual periods were low with those obtained in the third 

and last periods being zero, because all pastures within each station-

year group were scored the same for footing. 

Statistically significant correlations '(P<.Ol) were obtained 

between pasture grade and total grazing days for the entire grazing 

season and for the first period. In the fifth period a negative rela 

tionship existed between grade and total grazing days due to the factors 

that were considered in determining grade being negatively correlated 

with total grazing days in that period. 
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The relationship between average daily gain and total grazing days 

for the entire grazing season was positive although not very large. In 

the first period as total grazing days increased, average daily gain 

decreased. For this first period plots that were below the average of 

their respective station-year groiq) for average daily gain, tended more 

often than not to be above the average for total grazing days. Corre 

lations between average daily gain and total grazing days were positive 

but insignificant in the third and fifth periods. 

IV. CORRELATIONS OF VARIABLES STUDIED WITH TOTAL BEEF GAIN 

Total beef gain was a calculated figure obtained by multiplying 

average daily gain times total grazing daysj therefore, the previous 

discussion for the two animal performance measures will apply for beef 

gain correlations. More detailed infoimation concerning these corre 

lations is found in Table IX. 

Orchardgrass percentage and orchardgrass average height presented 

statistically significant correlations with total beef gain when the 

total grazing season was analyzed. None of the other correlations 

involving orchardgrass and total beef gain was significant. For any one 

period or for the entire grazing season orchardgrass percentage and 

orchardgrass average height were not particularly good measures of total 

beef gain. However, for the entire grazing period these two character 

istics did prove to be significant. 

Legume average height was correlated aignlfioantly with total beef 

gain for the entire grazing season and for the third period. As average 

height Inoreased, the total beef gain inoreased. The entire grazing 
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TABLE IX 

CORBELATIONS OF TOTAL BEEF GAIN WITH TWELVE PASTURE CHARACTERISTICS, 
AVERAGE DAILY GAIN, AND TOTAL GRAZING DAYS 
(STATION AND YEAR DIFFERENCES REMOVED) 

Entire 
Grazing First Third Fifth 

Variable Season Period Period Period 

Orchardgrass percentage -.26^ .23 .05 -.36 
Orchardgrass average height .28^ .33 .16 -.26 
Orchardgrass stage of growth .07 .08 -.29 .15 

Legume percentage .16 -.11 .2iL .19 
Legume average height .hi** .25 .53* -.03 
Legume stage of growth .21* .00 .16 -.lli 

Condition of pasture .32** -.07 .09 -.07 
Color .39** .05 -.01 -.02 
Carrying capacity .23** .20 .31 -.25 
Thickness of sod .27** .26 .63** -.17 
Footing -.10 .01 .00 .00 
Grade .1^2** .Ik .62** .00 

Average daily gain .78** .68** .90** .17 

Total grazing days .59** .51* .60** .la 

*-D ^P = 0,0^ or less. 

P = 0,01 or less. 
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season correlation between legume stage of growth and total beef gain 

was significant (P<.05) indicating that the younger the legume, the 

higher the total beef gain. 

Condition of pasture, color and carrying capacity were all 

significantly correlated (P<,01) with total beef gain when computed for 

the entire grazing season. Correlations between these three character 

istics and total beef gain were not significant for each of the indi 

vidual periods. 

Total beef gain and thickness of sod were correlated significantly 

(P<,01) for the entire grazing season and for the third period. The 

highly significant correlation of ,63 in the third period was due proba 

bly to the high correlations for average daily gain and total grazing 

days with thickness of sod. 

There was little relationship between footing and total beef gain 

and the correlations were practically zero in all cases. 

The association of grade with total beef gain proved to be 

significant (P <,0l) for the entire grazing season and for the third 

period. 

Average daily gain and total grazing days were correlated signif 

icantly with total beef gain for the entire grazing season, first, and 

third periods. The correlations were much smaller in the last period. 

The total beef gain was more closely related to average daily gain than 

to total grazing days in all cases except the fifth period. 
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V. APPLICATION 

In the Tennessee system of beef production, where pastures play 

such a vital role, a greater dollar return from each acre of pasture is 

desired. This increase in pasture returns will depend on how efficiently 

the total grazing days per acre is increased without decreasing the 

average daily gain. Since total beef gain is a product of average daily 

gain and total grazing days, total beef gain is the logical guide to 

increasing acre returns from pasture. 

The benefits of the pasture scoring system depend on whether it is 

to be used for research or for practical purposes. One of its greatest 

benefits is that of providing a system for keeping pasture records. 

This valuable information should be useful to the farm manager or land use 

planner in making allotments of beef cattle to orchardgrass-Ladino clover 

pastures in Tennessee, Another benefit, applicable for farm or for 

research purposes, would be that certain animal and pasture management 

problems could possibly be avoided because the scorer would observe the 

cattle and the pastures in detail at least every two weeks. 

The results of this investigation show that individually none of 

the pasture characteristics was very closely related to average daily 

gain, whereas many of the pasture characteristics were fairly closely 

related to total grazing days per acre. Therefore, total grazing days 

oan be predicted more accurately from the visual observations studied in 

this work. 

If the pasture scoring system is to be continued, certain measures 

should be taken to shorten the scoring procedure. The most important 

pasture characteristics should continue to be scored and the scoring of 
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the pasture characteristics having the least value should be discontinued. 

The inclusion of unimportant pasture characteristics increases not only 

the time required for scoring the pastures but also the work required to 

summarize the research data. 

On the basis of the correlations of the individual characteristics 

with total beef gain per acre for the entire grazing season, orchard-

grass stage of growth and footing could be eliminated from the scoring 

sheet. If any one period of the summer grazing season was studied, 

using correlations of the pasture characteristics with total beef gain as 

the basis of evaluating the pasture data, legume stage of growth, condi 

tion of pasture, color, and footing could be eliminated from the scoring 

sheet. However, indications were that the relations of the variables 

studied with total beef gain changed from period to period within the 

summer grazing season. 

Some of the pasture characteristics suggested for elimination from 

the pasture scoring system might actually be interrelated in such a way 

that they would not be independent predictors of total beef gain, A 

multiple regression analysis would be the only way to determine what the 

optimum combination of the variables might be. 



CHAPTER V 

SUMMART 

A statistical study was made on a group of pasture sub;3ective 

scores for the purpose of evaluating a pasture scoring system. Animal 

performance was used as the basis of the evaluation. 

Seven established pastures primarily composed of orchardgrass and 

Ladino clover and located at three different locations were scored twice 

each twenty-eight day grazing period during the summer grazing season. 

A numerical coding system was applied to the terms used in scoring the 

pasture characteristics which included orchardgrass percentage, legume 

percentage, orchardgrass average height, legume average height, orchard-

grass stage of growth, legume stage of growth, condition of pasture, 

color, carrying capacity, thickness of sod, footing and grade. Averages 

for the two scores made each period were obtained. 

Test steers were assigned each plot with additional steers being 

added as needed according to the "put and take" system. Records were 

kept concerning their performance with the weights of the steers recorded 

every twenty-eight days. Average daily gain of the test steers, total 

grazing days per acre, and total beef gain per acre were computed and 

used as the animal performance measures. 

Correlations were made between each of the pasture characteristics 

and each of the animal performance measures for all of the twenty-eight 

day periods in the entire summer grazing season and also for each of the 

first, third, and last period groups. 
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Legume average height and condition of pasture when correlated 

with average daily gain for the entire grazing season were .18 and .17 

respectively and were significant. These figures accounted for only 

approximately three per cent of the variation in average daily gain. 

Although no significant correlations were obtained in the first 

period, orchardgrass percentage, legume percentage and color were more 

highly related with average daily gain than any of the other character 

istics and were responsible for from twelve to fourteen per cent of the 

variation in average daily gain in the first period. 

In the third period thickness of sod and grade correlations were 

.61 and .6? respectively. These significant correlations (P^.Ol) were 

two of the highest obtained in the evaluation and each accounted for 

approximately forty per cent of the variation in average daily gain. 

Legume average height, when correlated with average daily gain, 

approached the significant level with a correlation of .iA. 

Orchardgrass percentage correlated significantly (P^.05) with 

average daily gain in the fifth period with a correlation of .li?. The 

legume percentage and average daily gain correlation of .I43 was rela 

tively high but insignificant. 

All pasture characteristics except orchardgrass stage of growth 

and legume percentage correlated significantly with total grazing days 

for the entire grazing season. Those correlations between total grazing 

days and orchardgrass average height, legume average height, color, 

thickness of sod, and grade, were .58, .68, .60, .I46, and .63 respec 

tively. Bach of these traits was associated with more than twenty per 

cent of the variation in total grazing days. 
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In the first period when correlated with total grazing days per 

acre, orchardgrass average height, color, carrying capacity, thickness 

of sod, and grade correlated significantly. Bach of these correlations 

accounted for better than twenty per cent of the variation in total 

grazing d^s during the first period. 

Legume stage of growth and footing, when correlated with total 

grazing days, were relatively high in the third period with the latter 

characteristic's correlation being significant (P<.05). 

None of the pasture characteristics explained more than six per 

cent of the variation in total grazing days in the fifth period, nor 

were they significant when correlated with total grazing days in the 

fifth period. 

During the entire grazing season total beef gain correlated 

significantly with each of the pasture characteristics except orchard-

grass stage of growth, legume percentage and footing. Most of these 

significant correlations were relatively low and each accounted for only 

twenty per cent or less of the variation in total beef gain in the 

entire grazing season. 

No significant correlations were obtained between any of the 

pasture characteristics and total beef gain per acre in the first period 

and none of the correlations were relatively high. 

Legume average height, thickness of sod, and grade correlations 

{.53j .63, and .62 respectively) were significant when correlated with 

total beef gain per acre in the third period. Better than twenty-eight 

per cent of the variation in total beef gain in the third period was 

explained by each of these characteristics. 
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None of the pasture characteristics, when correlated with total 

beef gain in the fifth period, were relatively high and none were 

statistically significant. 

The correlations between average daily gain and total grazing days 

per acre were insignificant and relatively low for the entire grazing 

season and for each individual period. 

Total grazing days per acre and average daily gain correlated 

significantly with total beef gain for the entire grazing season and for 

the first and third periods. These significant correlations were rela 

tively high with average daily gain accounting for approximately eighty-

one per cent of the variation in total beef gain in the third period. 
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TABLE X 

YEAHLY AVERAGES OF VARIABLES STUDIED AT SPRINGFIELD 

Entire 

Variable Year 

Grazing 
Season 

First 
Period 

Second 

Period 
Third 

Period 
Fourth 

Period 

Fifth 

Period 

Orchardgrass 
percentage 

1953 
1951i 
1955 
1956 
1957 

li3.1 
29.8 
11.1 
9.6 
21.6 

I43.5 
31.0 
11.2 

7.5 
23.8 

15.2 
32.5 
12.5 
11.5 
22.^ 

I4I.8 
28.8 
11.8 
13.0 
17.0 

I46.2 
25.0 
10.0 
10.8 
22.5 

38.8 
31.2 
10.0 

5.8 

Orchardgrass 
average height 

1953 
195U 
1955 
1956 
1957 

7.0 
5.0 
2.3 
3.0 

3.9 

7.5 
I4.O 
1.8 
1.8 
2.1 

10.0 
7.0 
2.0 

I4.2 
5.2 

8.8 
6.2 
2.5 
3.8 
I4.I 

it.5 
I4.2 
3.8 
3.1 
I4.O 

I4.2 
3.14 
1.6 
2.I4 

Orchardgrass 
stage of growth 

1953 
195U 
1955 
1956 
1957 

2.7 
2.9 
2.1 
2.8 
3.6 

5.0 
5.0 
5.0 
2.5 
5.0 

3.2 
3.9 
1.5 
5.0 
J4.0 

3.2 

2.7 
I.I4 
3.2 
3.8 

1.0 
1.8 
1.5 
1.5 
1.7 

1.0 

1.6 
1.0 

1.5 

Legume 
percentage 

1953 
195U 
1955 
1956 
1957 

li8.0 
55.9 
76.6 
88.14 
67.14 

145.5 
149.5 
77.2 

86.5 
50.0 

36.2 
142.2 
69.0 
8^.0 
68.8 

51.2 
55.0 
71.0 
82.0 
78.5 

I45.8 
61.2 
82.2 
8I4.O 
72.5 

61.2 
66.5 
83.5 
9I4.8 

Legume average 
height 

1953 
I95ii 
1955 
1956 
1957 

6.8 
5.2 
5.2 
3.9 
I4.O 

6.8 
3.6 
2.5 
3.1 
1.6 

9.2 
6.5 
5.5 
6.2 
5.2 

9.2 
7.2 

6.5 
I4.5 
I4.2 

ll.2 
5.5 
7.8 
3.1 
5.0 

I4.8 
3.2 
3.6 
2.I4 

Legume stage 
of growth 

1953 
195it 
1955 
1956 

3.3 
3.h 
3.5 
3.6 

5.0 
5.0 
5.0 
5.0 

3.5 
h.2 
I4.0 
5.0 

3.0 
3.0 
3.0 

3.5 

2.0 
3.0 
2.8 
2.5 

3.2 
2.0 
2.6 
2.0 

1957 I4.0 5.0 5.0 3.2 2.6 
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TABLE X (continued) 

Variable Year 

Entire 

Grazing 
Season 

First 
Period 

Second 

Period 

Third 

Period 
Fouarth 
Period 

Fifth 

Period 

Condition of 
pastTire 

1953 
I95I4 
1955 
1956 
1957 

h,l 
3.6 
3.7 
I4.I 
U.6 

5.0 
it.5 
2.5 
5.0 
lt.8 

5.0 
lt.O 
lt.5 
5.0 
5.0 

lt.5 
lt.o 
lt.5 
lt.O 
lt.5 

2.5 
3.5 
lt.O 
3.5 
lt.O 

3.7 
1.9 
3.2 
3.0 

Color 1953 
I951i 
1955 
1956 
195Y 

2.7 
2.6 
3.2 
3.1t 
3.It 

3.0 
3.0 

2.5 
3.8 
3.0 

3.2 
3.0 
3.8 
lt.O 
3.0 

3.0 
3.2 
lt.o 
lt.O 
lt.o 

1.2 

2.0 

lt.O 
3.0 
3.8 

3.0 

1.5 
2.0 
2.0 

Carrying 
capacity-

1953 
I951i 
1955 
1956 
1957 

3.1t 
3.2 
3.2 
2.9 
3.0 

lt.O 
3.0 

2.5 
3.5 
2.5 

3.8 
3.8 
3.8 
3.5 
3.5 

lt.o 
lt.O 
3.2 
2.0 

3.2 

2.2 

3.5 
lt.O 
3.0 
3.0 

3.0 
2.0 

2.5 
2.5 

Thickness of sod 1953 
l9Sh 
1955 
1956 
1957 

2.6 
2.Jt 
3.0 
3.0 
2.8 

2.5 
2.0 
2.2 

3.8 
2.0 

2.8 

2.5 
3.2 
lt.O 
2.8 

3.8 
3.0 

3.5 
3.0 
3.2 

1.8 
2.5 
3.8 
2.5 
3.0 

2.8 
1.8 
2.2 

1.5 

Footing 1953 
195U 
1955 
1956 
1957 

2.7 
3.0 
2.8 
3.0 

2.9 

3.0 
3.0 
2.2 

3.0 

2.5 

1.5 
3.0 
3.0 

3.0 
3.0 

3.0 
3.0 
3.0 

3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 

Grade 1953 
I95I1 
1955 
1956 

I1.6 
lt.6 
I1.8 
it.It 

5.5 
3.5 
3.2 
5.5 

5.0 
5.5 
5.0 
5.0 

lt.8 
5.8 
6.0 
lt.8 

3.5 
5.5 
6.0 
lt.O 

lt.O 
2.5 
3.8 
2.8 

1957 5.0 3.0 5.5 5.5 6.0 
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Variable Year 

Entire 

Grazing 
Season 

First 
Period 

Second 
Period 

Third 
Period 

Fourth 
Period 

Fifth 
Period 

Average daily 
gain 

1953 
1951; 
1955 
1956 
1957 

1.71 
1.13 
1.1;5 
1.60 
1.1;0 

2.83 
-.36 
.59 
.90 

l.Ol; 

1.60 
2.99 
2.81 
1.83 
1.96 

1.66 
.62 

1.1;3 
1.1;7 
1.07 

-.09 
1.83 
1.52 
1.56 
1.52 

2.51; 
.56 
.89 
2.23 

Total grazing 
days 

1953 
1951; 
1955 
1956 
1957 

31.7 
28.1 
36.3 
39.7 
31;.!; 

21.5 
21.5 
22.6 
35.1; 
23.3 

58.0 
30.6 
1;6.5 
67.2 
38.5 

38.7 
1;6.1; 
1;2.0 
53.3 
37.8 

20.5 
28.1; 
50.1 
29.0 

38.5 

19.7 
13.7 
20.2 

13.7 

Total beef gain 1953 
1951; 
1955 
1956 
1957 

53.5 
31;.8 
59.1; 
62.5 
1;8.6 

61.3 
-8.2 
13.1; 
31.5 
21;.2 

91.9 
88.1; 

128.6 
120.0 

73.7 

67.0 
28.7 
60.0 

71;.1; 
Uo.o 

-2.7 
51.0 
76.1; 
15.2 
57.0 

50.0 
13.8 
18.3 
la.6 
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TABLE XI 

YEARLY AVERAGES OF VARIABLES STUDIED AT GREENEVILLE 

Variable Year 

Entire 

Grazing 
Season 

First 

Period 
Second 
Period 

Third 

Period 

Fourth 

Period 

Fifth 

Perioc 

Orchardgrass 
percentage 

1956 
195Y 
1958 
1959 

13.1 
iiT.l 
6U.0 
79.1 

3U.3 
li3.3 
67.8 
70.0 

31.3 

63.8 
82.8 

i|6.7 
12.7 
62.2 
83.2 

U8.0 
ii8.8 
6U.0 
80.3 

55.2 
56.3 
62.0 

79.3 

Orchardgrass 
average height 

1956 
195? 
1958 
1959 

ii.6 
li.7 
6.3 
5.7 

6.7 
6.U 
7.0 
6.2 

5.0 
3.U 
9.0 

10.7 

U.2 
5.8 
3.8 
1;.8 

h.2 
h*h 
6.2 
3.3 

3.0 
3.1i 
5.5 
3.7 

Orchardgrass 
stage of growth 

1956 
1957 
1958 
1959 

i;.0 
3.8 
3.8 
3.1 

h.O 
li.O 
5.0 
li.5 

3.5 
3.2 
3.0 
3.0 

h.B 
U.8 
2.3 
1.7 

li.o 
3.1 
h*0 
2.5 

li.O 
ii.O 
1^.5 
it.O 

Legume 
percentage 

1956 
1957 
1958 
1959 

39.8 
hh*0 
30.8 
13.3 

31.7 
50.7 
27.0 
2li.O 

la.o 
Ii7.0 
30.3 
9.5, 

I4O.O 
1^8.2 
33.2 
9.3 

ii5.3 
la.3 
31.2 
12.2 

38.2 
32.8 
32.3 
11.3 

Legume average 
height 

1956 
1957 
1958 
1959 

ii.2 
3.9 
h.O 
2.5 

5.7 
li.5 
3.3 
2.7 

h*7 
3.k 
5.7 
2.8 

3.6 
5.7 
2.6 
2.8 

li.O 
3.2 
1^.7 
2.1 

3.0 
2.7 
3.8 
2.1 

Legume stage 
of growth 

1956 
1957 
1958 
1959 

3.5 
3.9 
3.6 
3.3 

U.0 
U.5 
5.0 
ii.5 

3.5 
3.5 

3.0 

3.2 
i;.2 
2.0 

2.2 

3.2 
3.2 
3.0 

2.7 

3.3 
1.0 
3.7 
h.O 
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TABLE II (continued) 

Variable Tear 

Entire 
Grazing 
Season 

First 
Period 

Second 

Period 

Third 

Period 

Fourth 

Period 

Fifth 
Perioc 

Condition of 
pasture 

19^6 
1957 
1958 
1959 

i;.0 
Ii.7 
li.O 
3.9 

U.0 
5.0 
5.0 
ii.5 

li.O 
li.3 
3.7 
14.0 

I4.3 
5.3 
3.5 
3.3 

I4.O 
I4.7 
I4.O 
I4.O 

3.6 
I4.O 
I4.O 
3.5 

Color 1956 
1957 
1958 
1959 

2.9 
3.3 
3.1 
2,8 

3.3 
3.7 
3.8 
3.3 

3.0 
3.2 
3.5 
3.0 

3.0 
I4.O 
2.0 

2.0 

3.2 
2.8 
3.2 
3.0 

2.2 

2.9 
3.0 

2.5 

Carrying 
capacity 

1956 
195r 
1958 
1959 

2.9 
3.0 
3.1 
2.9 

3.7 
3.5 
3.5 
3.5 

2.3 
2.5 
3.2 
2.5 

3.0 
3.5 
2.3 
2.3 

2.8 
2.8 
3.7 
3.2 

2.5 
2.7 
2.7 
3.0 

Thickness of sod 1956 
1957 
1958 
1959 

2.9 
3.5 
3.0 
2.8 

3.7 
3.7 
3.0 
3.0 

2.3 
3.3 
3.2 
2.8 

2.8 
I4.O 
3.0 
2.7 

2.8 
3.7 
3.0 
2.5 

3.0 
2.8 
3.0 
3.2 

Footing 1956 
1957 
1958 
1959 

2.7 
3.0 
2.8 
3.0 

2.0 
3.0 

2.5 
3.0 

3.0 
3.0 

2.5 
3.0 

3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 

2.5 
3.0 
3.0 
3.0 

Grade 1956 
1957 
1958 
1959 

li.l 
I4.9 
li.6 
3.9 

1^.3 
5.5 
i;.8 
k,B 

3.8 
5.0 
I4.8 
14.3 

I4.3 
5.7 
3.7 
3.3 

I4.5 
I4.3 
5.0 
I4.0 

3.7 
I4.0 
I4.5 
3.5 
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TABLE H (continued) 

Variable Year 

Entire 

Grazing 
Season 

First 
Period 

Second 

Period 

Third 

Period 

Fourth 

Period 

Fifth 

Period 

Average daily 
gain 

1956 
1957 
1958 
1959 

1.67 
1.88 
l.li8 
1.23 

1.50 
i.ia 
1.58 
1.91 

3.38 
3.31 
1.61 
.69 

1.83 
1.68 
1.37 
1.67 

.51; 
1.69 
1.13 
1.73 

1.13 
1.29 
1.71 
.15 

Total grazing 
days 

1956 
1957 
1958 
1959 

33.8 
liO.5 
ii5.1 
la.3 

59.6 
li6.7 
1;9.9 
59.6 

la.9 
Ui.8 
59.7 
51i.l 

33.6 
14;.8 
33.6 
29.9 

20.7 
37.3 
1;5.1 
31.7 

12.3 
28.9 
37.3 
31.2 

Total beef gain 1956 
1957 
1958 
1959 

72.7 
77.5 
66.8 
52.2 

91.5 
57.6 
77.8 
113.5 

137.8 
153.1 
95.3 
37.1; 

66.2 
78.0 
1;2.7 
50.7 

18.8 
62.2 
1;9.6 
53.8 

1;9.2 
36.7 
68.6 
5.6 
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TABLE ZII 

TEARLT AVERAQES OF VARIABLES STUDIED AT KN0X7ILLE 

Variable Year 

Entire 

Grazing 
Season 

First 
Period 

Second 

Period 

Third 

Period 

Fourth 

Period 

Fifth 
Period 

Orchardgrass 
percentage 

1956 
1957 
1958 
1959 

h3,2 
51.8 
61.3 
58.0 

I4I.2 
39.0 
55.8 
68.8 

39.5 
I4I4.O 
56.8 
5I4.O 

I4O.O 
57.8 
5I4.2 
65.2 

50.0 
I48.2 
65.0 
I49.8 

I45.O 
70.2 
7I4.8 
52.5 

Orchardgrass 
average height 

1956 
1957 
1958 
1959 

5.8 
14.8 
7.6 
14.8 

I4.5 
3.1 
1.9 
2.8 

9.2 

6.5 
8.2 
I4.9 

6.5 
I4.9 

15.2 
8.0 

I4.I 
6.0 
I4.6 
3.9 

I4.8 
3.8 
8.2 
I4.6 

Orchardgrass 
stage of growth 

1956 
1957 
1958 
1959 

3.14 
3.2 
3.8 
2.8 

5.0 
5.0 
5.0 
5.0 

3.5 
3.5 
14.5 
I4.5 

2.8 
2.2 

2.5 
2.5 

3.0 
I4.2 
2.2 
1.2 

3.0 
1.0 
5.0 
1.0 

Legume 
percentage 

1956 
1957 
1958 
1959 

514.7 
iiU.o 
314.8 
22.8 

53.5 
58.0 
39.8 
31.2 

60.0 
53.8 
37.8 
30.8 

60.0 
I4I.2 
I42.8 
21.0 

50.0 
ii9.5 
31.2 
22.0 

50.0 
17.2 
22.5 
9.2 

Legume average 
height 

1956 
1957 
1958 
1959 

I4.I4 
3.0 
2.7 
1.6 

3.9 
2.1 

1.3 
1.0 

7.5 
I4.5 
3.2 
2.2 

I4.2 
2.9 
5.0 
2.2 

3.0 
I4.2 
2.0 
1.6 

3.5 
1.2 

1.8 
1.0 

Legume stage 
of growth 

1956 
1957 
1958 
1959 

3.2 
3.0 
3.9 
3.2 

5.0 
5.0 
5.0 
5.0 

3.5 
3.5 
5.0 
I4.5 

2.8 

2.5 
3.5 
3.0 

2.5 
3.2 

2.5 
2.0 

2.0 

1.0 

3.5 
1.2 
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TABLE XII (continued) 

Variable Year 

Entire 

Grazing 
Season 

First 

Period 

Second 

Period 

Third 

Period 

Fourth 

Peiriod 

Fifth 

Period 

Condition of 

pasture 
1956 
1957 
1958 
1959 

h.3 
h.2 
li.U 
h»l 

5.0 
5.0 
5.0 
li.O 

ii.8 
li.5 
14.5 
14.5 

5.0 
I4.O 
I4.O 
I4.O 

3.5 
5.0 
3.5 
I4.0 

3.3 
2.6 
5.0 
I4.O 

Color 1956 
1957 
1958 
1959 

2.8 
2.6 
2.8 
3.0 

3.2 
3.0 
3.0 
3.0 

3.5 
3.5 
3.2 
3.0 

3.0 
2.5 
3.2 
3.0 

2.0 

3.0 

1.7 
3.0 

2.0 
1.0 

3.0 
3.0 

Carrying 
capacity 

1956 
1957 
1958 
1959 

3.2 
3.2 
2.9 
2.8 

3.5 
3.2 
2.0 
2.2 

I4.O 
3.5 
I4.0 
3.5 

2.5 
3.2 
3.5 
2.8 

2.5 
3.0 
2.0 

2.8 

3.5 
2.8 
3.0 
3.0 

Thickness of sod 

• 

1956 
1957 
1958 
1959 

2.7 
2.8 
2.8 
1.6 

2.8 
2.8 
2.5 
1.5 

3.2 
3.2 
2.8 
2.0 

2.8 
3.0 
3.2 
1.5 

2.2 
3.0 
2.8 
1.5 

2.5 
2.0 

2.5 
1.5 

Footing 1956 
1957 
1958 
1959 

3.0 
3.0 
2.8 
3.0 

3.0 
3.0 
2.5 
3.0 

3.0 
3.0 
3.0 
3.0 

3.0 
3.0 

2.5 
3.0 

3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 

Grade 1956 
1957 
1958 
1959 

h,h 
k»h 
3.6 
3.2 

li.2 
h.2 
2.5 
3.2 

5.2 
5.5 
I4.2 
3.5 

I4.8 
I4.2 
5.0 
3.2 

3.5 
5.2 
2.8 
3.2 

I4.0 
2.8 
3.8 
3.0 
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TABLE XII (continued) 

Variable Year 

Entire 

Grazing 
Season 

First 
Period 

Second 
Period 

Third 
Period 

Fourth 

Period 

Fifth 

Period 

Average daily 
gain 

1956 
1957 
1958 
1959 

1.59 
1.72 

l.Ui 
1.67 

.71; 
2.22 

2.65 
2.01 

1.65 
2.50 
1.29 
3.22 

2.10 

l.k2 
l.Oli 
2,86 

.71 
l.h2 
1.61; 

-1.71; 

2.76 
1.02 

.58 
1.99 

Total grazing 
days 

1956 
1957 
1958 
1959 

30.1 

33.1; 
28.5 
20.1; 

25.6 
30.1; 
18.0 
18.7 

38.6 
1;5.5 
31.0 
22.5 

m;.l; 
32.7 
56.0 
23.1; 

18.7 
39.7 
18.7 
18.7 

23.2 

18.7 
18.7 
18.7 

Total beef gain 1956 
1957 
1958 
1959 

50.6 
59.1 
36.8 
36.9 

18.6 
65.8 
1;7.5 
37.5 

63.9 
108.3 
I;2.0 
72.6 

92.6 
1;5.8 
57.0 
70.0 

13.3 
56.5 
26.1; 

-32.5 

61;.1; 
19.7 
10.8 
37.2 
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