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INTRODUCTION

When It Is considered that out of 19«085»637 acres of

land in farms in Tennessee* 5|643>996 acres are in pasture,

one readily sees the importance of pasture in the State. Of

the total acreage in farm land, 15 per cent is in plowable

pasture*

The farmers of Tennessee have long used their pasture land

as a source of free feed* The necessity for replacing the

fertility removed by grazing animals has not been considered*

Very little attention has been given to reseeding pastures

which are running out* Livestock have been allowed to graze

at will* often times, completely denuding the landscape*

Weeds and other undesirable plants have been allowed to come

into pastures, in many cases completely takizig them, without

any attempt to control their advances*

After considering the importance of pastures in Tennessee,

and the pasture management practices the farmers are following,

one readily comes to the conclusion that there is a great

need for pasture in^jrcvement in the State* ^ It is with this

thought in mind that this paper has been written* An atteii^>t

has been made to set up a sound pasture program for the 3tate,

based upon proven, sound, scientific principles.

Henry'A* Wallace, Secretary of Agriculture, has the follow*

ing to say about the future of pastures in the United States*

"I suspect that we are going to revise some of our
thinking about pastures r. We usually find them on the
poorest parts of our farms* They are, as a rule, coiapared

vi.
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with those of other countries# of low productivity.
We oust make them more productive eventually to justify
our going back to a grassland economy. The right grasses#
the right legumes# proper mixtures# Innoculatlon#
fertilization# careful use • all these# and more# are
necessary to get and maintain good pastures." (35)^

V

>'

(1} Numbers refer to reference citations In Bibliography.



PART I ^
PASTURE PRINCIPLES AND DEVELOPMENTS

CHAPTER I

THE IMPORTANCE ̂  PASTURE m THE FARM

Paature and Farm Income

The problem of land use economlce la of vital importance

to every farmer. He is constantly confronted with the problem

of deciding on the number of acres he will give to the various

enterprises on his faxmi* His problem is to decide what com-
i

bination of enterprises and acreage or number of units of each

will be most profitable to him^ both in farm income and lab|p^

income. It is the purpose of this discussion to present data,

from various sections of the United States, showing the in

fluence of pasture on farm income«

A survey of 70 dairy farms in Washington County, Indiana,

in 1928 (2)^ showed the farm and labor income to be higher on
those farms having the highest percentage of farmed area in

pasture, with a decrease in fann and labor income as the per

centage of fainned area in pasture became less. It also showed

the farms that had the largest percentage of land in pasture

to have the least number of acres in crops, the largest total

farm receipts, the largest livestock receipts, and the least

labor costs. Table I shows a comparison between the farms

having the highest, medium, and lowest percentage of farmed

area in pasture*

(1) Numbers refer to reference citations in Bibliography.

1.



•

�  

 

■" ■■

• ■ ..-T- .

2.

TABLE I. EFFECTS OF A HIGH PROPORTION OP FARM AREA IN
PASTURE (2)

(Survey of 70 Farms In Washington Co. Ind. 1928)

Highest Medium Lowest
one-third one-thii»d one-third

Percentage of farmed area .

in pasture. # 56 36 24
Number of Farms 23 24 24
Farm Efficiency Factors •

Size of faxmi (acres) 152 164 154
Crop acres per farm 63 74 84
Crop index 91 103 83
Operating expenses per acre 110.05 $13.98 $13.36
Receipts per |1,00 feed fed 1.34 1.26 1.24

Farm Receipts
Cattle $1,260 $1,041 $780
Sheep 193 29 48
Hogs 463 549 492
Poultry 326 391 395
Crop sales 154 222 244

Total farm receipts $2,527 $2,407 $2,073
Farm Expenses -

Labor $175 $183 $196
Fertilizer and seed 123 176 165
Feed purchased 352 339 286
Taxes 235 257 239
Other 222 202 120

Total farm expenses $1,107 $1,127 $1,006
Farm income |l,420 $1,280 $967
Labor income 928 794 572
-f iiax'fflBu area is'tne torrri paature am uru;} land.

A Study made of the 1936 records of twenty Henderson

County farms in the University of Tennessee Extension Farm =

Management Office is as followsi: The records of twenty farms

having acreages between 150-200 were selected. The total

acreage of pasture and hay was determined, and the farms were

divided into two equal groups. group 1 having a low pasture and

hay acreage and group 2 having a high pasture and hay acreage.

It was found that Group 1 (the low pasture and hay acreage group)

had the smallest farm income, the smallest livestock receipts.

the largest acreage of cotton. and the largest acreage of crops



(excluding pesture end hay). Table II shows a comparison

between the two groups#

TABLE II, EFFECT OP LARGE ACREAGE OP PASTURE AND HAY ON
TWENTY FARMS IN HENDERSON COUNTY, TENNESSEE, 1936

^^Sroup 1 Oroup^^^^^
Low pasture High pasture
and bay acreage and hay acreage

Number of records studied 10 10

Average farm acreage 170 177,5

Average acreage of pasture
and hay 36,4 66,2 J

f-r -

Average acreage of crops
(excluding pasture and hay) 57,7 51.7 '

Average acreage of cotton 16.1 14.5

Average com acreage 26.2 25*9

Average livestock receipts $244.20 |521,00

Average farm income #844.00 #1,180.00

Although the material presented in Table II is for one

year only, it does indicate that the farms having the most

pasture and hay, along with more livestock and livestock pro

ducts to sell, are the moat profitable farms.

It is generally known that dairying is more profitable

during the summer than during the winter, providing a good

pasture is available for grazing. E. G. Misner made a study

In Hew York (23), covering six counties, showing coat and

returns from pasture compared with winter feeding. He found

that the cost of pasture and supplementary feed was #0.097 per

cow per day during the pasture period, while the coat of feed

per cow per day during the winter was #0.38* The returns from
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the milk per cow per day was ̂ 0.34 for both seasons# This shows

a loss of $0#04 per day per cow during the winter and a gain of

|;0#243 per cow per day during the pasture season. These data

show a loss to the farmer during the winter. However, he was

not actually losing money due to the fact that he was producing

his own roughage. These data do show clearly that dairying Is

more profitable during the pasture season than during the winter.

Wylle and Neel of the Tennessee Experiment Station (50)

found that. In the South, It is possible to continue the grazing

season throughout the year. In a four year experiment, 1952-36,

they found that if good grazing was provided throughout the year

that it was more profitable to feed dairy cows a half grain

ration (one pound of grain to six pounds of milk) than it was

to feed them a full grain ration (one pound of grain to three

pounds of milk) with only summer pasture. They also found

that by proper management of pastures that over 300 days of

grazing could be provided per year. Table III shows a com

parison of performance and requirements of cows fed a full

grain ration on summer pasture, and cows fed a half grain ration

on all-year pasture.

These data indicate that. In the South, if good all-year

pasturage is provided, the profits ordinarily received from

dairying during the summer months may be continued, to a
%

certain extent, throughout the year.

The discussion so far has dealt only with the presence of

pasture on the farm as related to farm Income. The problem of

Improving pastures already established and their relation to
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TABLE III. EFFECT OF ALL-YEAR PASTURE FOR DAIRY COWS ON
COST OF MILK (50) ,

(Term. Experiment Station 1932 - 36)

Group 1
Pull grain
(1:3) and

Half grain
(1:6) and all

summer paature year pasture

Number of Cows

Days on pasture

Peed cost per cow per year

7

198

155.37

7

346

$44.53

Value of butterfat per cow
per year

Peed coat per cwt. milk

Feed cost per pound of fat

$129.42

0.835

0.143

$127.13

0.677

0.116

Income over cost of feed per
cow per year $73.96 $82.59

farm income is of importance. The farmer wants to know if it

will be profitable to him to Improve his pastures.

In the fall of 1931 a paature in Louisiana (3) was divided

into two equal parts. One part was disced and seeded with six

pounds White Dutch Clover, nine pounds Red top, and nine pounds

Italian rye grass per acre. In 1933, the half that had been

disced and seeded produced 264.8 pounds of beef per acre while

the untreated half, which was mowed only, produced only 148.6

pounds per acre. This shows an increase of 115.2 pounds of beef

which more than pays for improving the pasture. The increase

in production in the future would be a clear profit. This

experiment Indicates that the farm income may be increased by

improving the pasture.
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Nelson found in Arkansas (30)# while working with permanent

pastures# that an application of a complete fertiliser early in

the season and a second application of nitrogen in June increased

the carrying capacity of permanent pastures from 1*73 animals

per acre up to 2*25 animals* The imprCved pasture produced

341*5 pounds of beef while the untreated pasture produced only
V

248*7 pounds* This shows an increase of almost a hundred pounds

of beef due to fertilization* An increase that large should be

enough to more than pay for the fertilizer and the labor to put

it on. With results such as these the farm income can be

expected to Increase as a result of such treatments* Table IV

gives a comparison between the fertilized and the unfertilized

pasture*

TABLE IV. RETURNS FROM FERTILIZED AND UNFERTILIZED PASTURES
(30)

(Ark* Experiment Station 1930 * 33)

Fertilized Not Fertilized

Number of acres 3*3 3*3

Nundjer of grazing days 417 316

Average carrying capacity per
acre (animal units) 2.25 1*73

Pounds of beef produced per acre 341.5 248.7

Prom the data presented there seems to be a tendency for

livestock farms# especially dairy farms# irtiich have the largest

percentage of farm land in pasture to be more profitable than

those having a less percentage in pasture* Improved pasture

seems to be more profitable than unimproved pasture*
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Paature and Soli Conaervatlon

Hevar before haa the populace of the United Stateh heen

more conscious of the ravages of soil erosion than at the

present* The eiTorts and expenditures being made to control

erosion can certainly be Justified when the statistics on

erosion are studied* This data shows (5) that at least

126^000«000,000 pounds of plant food elements are lost each

year in the United States by erosion from pasture and crop

land* The value of this enormous tonnage in nitrogen, phosphoric

acid, and potash alone amounts to f2,000,000,000 annually* The

vastness of this staggering loss is almost impossible to conceive*

However, the figures do Indicate that the problem of soil

erosion and its control is one of the major problems facing the

country today*

The problem of soil erosion can be discussed and estimated

from the standpoint of the nation as a whole but the actual

Job of controlling it comes back to the farmer on his Individual

farm* It is the purpose of this discussion to show the value

of pasture in soil conservation*

General observation as well as experimental data show

erosion and surface runoff to be less on soil with a good

vegetative cover than it is on cultivated land* Good pasture

sod seems to be especially effective in controlling runoff

and erosion.

A 14 year experiment at the Missouri Experiznent Station

(22) on a ̂ *68 per cent slope of Shelby loam soil shows blue-

grass to ̂ effective in controlling runoff and erosion*



A plot In continuous bluegrass lost only *3 tons of soil per

acre per year as compared to 19.7 tons for continuous corn*

Only 12 per cent of the rainfall ran off the bluegrass plot

while 29 per cent ran off the corn plot. Table V shows the

erosion and runoff from soil receiving different treatii»nts at

the Missouri Experiment Station* Columbia* 1918-1932. A study

of the material in Table V illustrates that the longer the

land is covered by vegetation dtirlng the year the less the

erosion and r\moff* This seems to indicate that for best

results in controlling runoff and erosion something should be

growing on the land as much of the time hs possible*

T4BLE V. AVERAGE OP 14 YEARS MEASTJREMEHTS OP RUHOFF AHD
EROSIOR (22)

u Experiment Station* Columbia* 1918*32}

Cropping system or eultxiral Average annual Percentage of
treatment erosion per total rainfall

acre In tons. zninning off the
land.

Bare* cultivated* no crop 41*0 30

Continuous corn 19*7 29

Continuous wheat 10*1 23

Rotation - corn, wheat* clover 2*7 14

Continuous bluegrass 0.3 12
|IUI|My II ,|i I I I

Results at the Bethany Erosion Experiment Station* Bethany*

Missouri, (22) are very similar to those obtained at the

Columbia Station. Continuous bluegrass and alfalfa were more

effective in controlling jronoff and erosion than any other

cropping system tried. Table VI shows the results of four years

of erosion measurements under different crops and cropping
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systema on en 8 per cent slope of Shelby loam soil*

TABLE VI. AVERAGE OP FOUR YEARS OP EROSION MEASUREMENTS
UNDER DIFFERENT CROPPING SYSTEMS (22)

(Bethany Erosion Experiment Station, Bethany, Mo.)

Cropping system or cultural Percentage Tons soil eroded
treatment runoff per acre annually

Bare soil kept cultuvated,
no crop 28.5 105.1

Continuous corn, kept cul
tivated 28.2 67.2

Com, wheat, clover rotation
(Average three plots) 13.8 12.9

Continuous alfalfa (limed
and phosphated) 4.5 0.28

Continuous bluegraas 7.9 0.33

These data indicate that a good turf will keep erosion and

mnoff at a minimum. However, it is to be expected that close

grazing of pasture plants will cause an increase in erosion and

runoff.

Weaver of the Nebraska Experiment Station (22) found that

very close grazing increased erosion from 0 up to 5.08 tons of

soil per acre. The percentage runoff increased from 2*5 per

cent up to 15.1 as a result of very close grazing. Table VII

shows the Influence of excessive grazing on amount of erosion

on grass lands.

The material presented on pasture and soil conservation

reveals a few outstanding facts. Some of them are: (a) Erosion

and runoff are less on good pasture than on cultivated land,

(b) Because of the fact that pasture land does not erode so

4
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TABLE VII. INFLUENCE OP EXCESSIVE GRAZING ON AHOUST OP
EROSION ON GRASS LANDS (22)

(Neb. Experiment Station^ 15 months# 10% slope)

Percentage
runoff

Tons of soil
eroded per acre

Native prairie, ungrazed 2.5

Mixed bluestern and bluagrass
pasture, overgrazed 9.1 Trace

Mixed bluestern and bluegrass
pasture, almost bare through
close grazing 15.1 5.08

badly as cultivated land it seexns that all land that cannot be

used more profitably in other ways should be put in pasture,

(c) Too close grazing of pastures will increase surface runoff

and soil erosion. 3) Land having a good vegetative cover

seems to conserve moisture better than land having poor vegetative

cover.

-rf'rtfTi7iiifr )]ii 11 tiriifif'TT
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FASTimB DEVFXOPMI^^

pa»tur» Reaeapoh

The nature of paature» ita ̂ rowtb^ and Ite use aakee

aoourate investigation both dlfflouXt ai^ esqpensive. The ppo*

blen of pasture investigation Is not one for the agronoalst only

hot the livestoi^ loaa as well*

The problems of method of researeh and method or meastirizig

results are limiting factors in pasture investigations* The

ideal method would be to meastsre tOie results by meazui of live*

stookf w^^iich would give a praotical answer to every problem

tested* However* when the expense of land and livestook are

ocmsidered available funds nmy llciit the use of this msthod*

Beoeoss of this fact othsr methods of pesturs research have

been develc^ped*

In 1S^6 a survey of literature ard. of pastuxH) projects

under way (38) showed that there were thirteen different methods

of pasture rsssaroh being used in the eastern tlnited States*

Table VIII shows the essthods* and their freq^oncy* that have

been or are being used by 18 states and the United States

OepertoMnt of Agriculture*

Schuster (38) after meking the survey In 1986 of the

various methods used in peeture investigations* came to the

following ccHrnclusionst **1%sre are many variable factors
at work in pasture investigatlone* such ss anizaals*
soil* climate* grass population* etc* In order to re*
dues error of random sampling* replications are necessary*
The author hesitates to make any recommendations as to
the number of replications that should be made because of
the costs involved in such an extensive project* A pro*

11*
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TABLE VIII. METHODS OP RESEARCH EMPLOYED BY 12 STATES AITO
BY THE U.S.D.A. IM PASTURE INVESTIOATIOH, 1928 (32)

Methods No. of Places Baployed

Profit 8

Hay weights 3

Clippiig 8 6

Cattle weights 4

Sheep weights 1

Photographs 4

Surveys 3

Carrying capacity 7

Milk flow 3

Plant population 5

analyal. 2
V

Palatahility 8

Duration of grasses 2

jeot designed to obtain the basic results^ i.e«» animal
weights, milk flow, or increased growth of meadow, should
have four replication of plats with several control or
check plots, and each plat should carry three animals.
Other supplementary and ea5>lanatoi»y data, such as dur
ation of grasses, chemical analysis, etc., should be
obtained under the conditions of the main project and
at the same time.**

Mr. Schuster*s conclusions indicate that in order to

obtain dependable data there must be considerable repetition*

For best results there should be a number of plats run over

a number of years. Repetition is necessary in order to smooth

out possible errors, to level out seasonal variatiozis, variations

in climate, rainfall, and such factors. If livestock is used



^ • 7»

IS,

to moasups rasults. It la necessary to use several animals and

conduct the eaqperiii»nt over several years in order to omooth

out the individual differences in the animals; some may be

better feeders or producers than others. As many measures as

possible should be applied to each plat in order to make the

results obtained more conclusive,

A questionnaire sent out by the National Fertilizer

Association i4A), in 1957« to the agronomists in charge of

pasture research of the various states in the humid regions of

the United States« showed over 300 separate and distinct pasture

experiments under way. This survey covered 35 states. The fact

that the majority of these experiments have been started since

1930 is evidence of the greatly increased interest in grassland

improvement and of the growing realization of the importance of

grass in preventing soil erosion.

Following is a list of some of the problems \mder investi

gation which will indicate the broad scope of the pasture

research program under way in the United States at the present

time. Some of the problems ares

"The adaptability of various legumes and their ability
to withstand grazing.

Relationship between physical and chemical character
istics of the soil and the response of pastures to
fertilization.

Factors that influence the longivity of white clover.

The form# of nitrogen occurring in variously fertilized
grasses.

The effects of subsoil on the response of pasture species
to fertilization.



The Influence of various fertilizers on the duration
of grasses and clovers#

Comparison of frequent clipping with one clipping per
season as to Influence on herbage#

Hew crops for supplementary pasture#

The development of Improved varieties and strains of
pasture plants#

The value of late fall as compared to early spring
applications of different carriers of nitrogen on
earllness and yield#

The effect of frequency of application of fertilizers
upon botanical and chemical composition of herbage#

The varieties and strains of grasses most desirable
for use In erosion control#

A study of methods of measuring yields of pastures#

The optimum soil reaction for growth of grasses and
legunws on different soil types#

The influence of fertilizers and of grazing practices
on the root reserves of grasses#

The value of a wide variety of grasses for pasture
purposes#

Soil factors that are primarily responsible for the
poor types of vegetation and undesirable grasses found
In many pastures#

The effectiveness of surface application of fertilizer
as compared to placement at different depths In the
soil,"

14.

' ••
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The Hohenhelm Pasture System

A shortage of grain in Germany during the World War

caused an outstanding pasture system to be developed in that

country. The system was developed at Hohenhelm, near Stuttgart,

Germany, in 1916 (42). It was designed to produce milk without

feeding concentrates. A luxuriant growth of grass rich in

protein was provided, thereby making it possible for the

animals, at least during the summer months, to obtain from

the pasture all the feed necessary.

The Hohenhelm system is beat adapted to dairy cows. The

following features distinguish it from the usual methods of

grazing: (a) The pasture is divided into from 4 to 8 paddocks

about the same size, (b) Heavy applications of fertilizers,

e %)ecially nitrogen, are given the pasture, (c) The herd is

divided into 2 groups - producers and nonproduoers, or into

5 groups - high, low, and nonproduoers. (d) Grazing la rotated,

each group following another, the most productive animals get

the best of the grazing.

The herbage is grazed when it is young and tender and

high in protein content. If there are not enough animals to

keep the grasses and legumes grazed sufficiently close durixig

the flush growth of early summer, one or two paddocks may be

mowed for hay.

The number of days that each group remains on pasture

depends on the growth of the grass. It may vary from 2 to 4

days, sometimes more. The faster the growth the shorter the

time each group stays on a pasture. When the last group has

■.c-
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been removed from the pasture It Is a common practice to scatter

the droppings with a shovel or harrow.

The original Hohenheim plan called for four applications of

nitrogen during the yearj one-half to go on in February and the

remainder In May, June, and July, Ammonium sulphate or nitrate

of soda was used for the February application but urea nppeared

to be more effective during the summer months. Phosphate and

potash were applied in addition to nitrogen in the late fall,

and lime was added once in 6 years. At the beginning the

annual application of fertilizer was equivalent to 500 pounds

of sulphate of anmonia, 260 pounds of superphosphate, and

200 pounds of 40 per cent potash salts. Potash and phosphate

applications were later reduced but the nitrogen applications

remained the same.

Due to the well distributed rainfall and the cool summers

this system is particularly adapted to Germany, the Netherlands,

and the British Isles. However, it is not well adapted to the

United States because of the low temperatures and low rainfall

during the sunaner months. The success of this system depends

upon the efficient use of nitrogen fertilizer which means

there must be plenty of moisture. Parts of this system may

prove successful in this country, but it is doubtful if the

original system can be used profitably.
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Paature Developments In Great Britain

Johnstone-Wallace (17) has very clearly described the

pasture developments in Great Britain. Bis description is as

followsj "In Great Britain, a country famous for Its
pastures and for Its livestock, pasture research has
received considerable attention for many years. The
earliest successful work was commenced by the late
Sir William Somervllle at the Cockle Park Experiment
Station at the University of Durham, and It has been
continued by his successors. Sir Thomas Mlddleton, the
late Professor D. A. Ollchrlst and Professor J. A. Handley. .
The experiments established In 1897 demonstrated conclusively
the Importance of phosphorus In pasture fertilization. Sir
William Somervllle in reporting some of these results there,
said I

*It is on the stimulus Imparted to the leguminous plants
that the beneficial effect of...phosphates depends. If
these plants are naturally present...it is little short
of marvelous how they respond to phosphatic dressings...
Nearly all leguminous pasture plants are good...but best
of all is wild white clover.*

During the first 21 years of the experiment a plot
treated with phosphorus in the form of basic slag applied
in amounts equivalent to about 1500 pounds of 16 per cent
superphosphate every six years, resulted in a live weight
Increase of sheep amounting to 2427 pounds per acre
during the period, compared with 602 pounds on the un
treated plot.

The late Professor D. A. Gllchrlst was the first to
recognize the importance of wild white clover In pasture
Improvement. He was able to demonstrate that the white
clover which occurred in old pastures and spread so
rapidly when fertilized with phosphorus was different
from the common white Dutch clover obtained from seedmen.
Plants produced from white Dutch clover seed lived one or
two years only, whereas the plants produced from seed of
wild white clover harvested from old pastures, behaved
as a true perennial and persisted permanently If properly
fertilized and grazed." .



CHAPTER III

FACTORS AFFECTINO PASTURE PRODUCTIVITY

Soli

It is to b« expected that the natural fertility^ drainage

and type of soil will effect the productivity of pastures Just

the same as other crops# In other words, the better the soil

the better the pasture, providing there has been proper

establishment of the right pasture plants and good pasture

management #

Pasture trials run in Vermont (21) show clearly that the

varying fertility levels of the soil is a major factor in

grass production. Seventeen records of different pastures

were kept showing the green weight and dry matter produced per

acre# Out of the group of seventeen records the lowest yield

for any pasture was 848 pounds of green weight and 320 pounds

of dry matter* The highest production for any pasture was 20,336

pounds and 4,031 pounds of green weight and dry matter respectively#

The average for the seventeen records was 7,807 pounds of green

weight and 2,093 pounds of dry matter. Thus Is shown the great

variation in the productivity of the different soils# These

results show that the soil plays a very important part in

determining the productivity of the pasture.

Moisture

Pasture plants like all other plants are greatly influenced

by soil moisture. The amount and distribution of rainfall

determines to a great extent the productiveness of the pasture#

18.
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J« P« LaMast«r of Clemaon College^ South Carolina in

writing concerning the effects of various fertilizer treatments

{18) on the yield of permanent pasture sod, said "The rate of

growth during any period was largely determined by the amo\mt

of rainfall," This case shows clearly that, although a fer»

tilizer treatment is given the pasture, the production will

still depend, to a great extent, upon the amount and distribution

of rainfall*

Shutt and Hamilton (43), in studying the effect of suc

cessive applications of nitrogen fertilizer to permanent pasture,

found that rainfall was the limiting factor during any period

of growth and that the protein and dry matter content were

largely dependent upon the soil moisture as well as the success

or failure of the system of fertilization. Table IX shows

the effect thst the amount of rainfall had upon the yield of

dry matter and protein. It will be noticed that the yield of

dry matter during the period of heavy rainfall was 759 pounds

per acre as compared to 138 pounds during the period of low

rainfall* The period of high rainfall shows an increase of

621 pounds of dry matter over the low rainfall period. The

yields in protein compare favorably with those of dry matter.

The protein yield for the high rainfall period was 141 pounds

per acre as compared with 23.3 pounds for the low rainfall

period. These data seem to indicate that the amount and

distribution of rainfall as well as the plant food nutrients

play an important part in pasture productivity.
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TABLE IX. ISPLUEKCE OP RAINFALL ON PASTURE YIELDS (43)
(Central Experimental Farm, Ottowa, Ontario, Canada

(1933)

Rainfall Days of Period of
Inches growth growth Yields per acre

Dry matter Protein
pounds pounds

1.17 13 May 18 to 759 141.0
June 1

0.53 16 June 1 to 138 23.3
June 16

Temperature ^.

A atudy of some of the better pasture regions seems to

indicate that a part of the heavy production is due to tem

perature* The county of Leicester in England (12), whidti is

one of the more famous pasture regions in that country, has a

rather narrow range in temperature* The temperature ranges

from an average minimum of around 40 degrees Fahrenheit and a

maximum of around 60 degrees* Johnstone-Wallace (12) says In

comparing Herkimer County, New York, which has an average

maximum and minimum temperature of around 70 and 20 degrees

respectively, with Leicester county that, "It is evident that

the higher su:paer temperature in June, July, and August in

Herkimer County provides the major disadvantage which it suffers

in comparison with Leicester for the production of pasture."

This indicates that a desirable pasture temperature is not one

of extremely high or low temperature but one of a mild nature

with a reasonably narrow range* If this condition is not

In New York, which compares favorably (12) with any other state

as regards the suitability of auraner temperature for the growth
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of pasturoj^ a condltlcn leas favorable for pasture production la

to be expected in other parta of the United States*

If the teioperature la not beat for the growth of pasture

It may be possible* by the use of certain pasture plants* to

influence it in such a way that it will be more favorable* Of

course it is impossible to influence the temperatuzNs of the air

experiments have been conducted (12) which show conclusively

that the tenperature of the soil can be influenced* Following

la an account of the effect on soil temperature obtained by

using wild white clover in New York (12)t

"The close sward produced by the growth of wild white
clover shields the soil from the sun and results in a
lower soil temperature during periods of hot weather*
In experiments at Cornell University during the summer
of 1933, the maximum soil temperature between July 3
and October 12* at a depth of one inch* averaged 8
degrees Fahrenheit lower on a plat of wild white clover
and grass than on the adjoining plat of grass alone*
The greatest difference occurred in August* when the
soil temperature on the plat of grass alone reached
100 degrees and the temperature on the plat of grasa
and clover was 15 degrees lower. Such differences in
teaiperature are probably sufficient to enable active
growth to continue on the wild-white-clover plat when
the teii^erature is too high for growth on the plat
consisting of grass alone* Soil temperature probably
accounts to a large extent for the continued productivity
of good or inproved pastures at times when poor* unim
proved pastures have ceased growth and appear to be
burnt up*"

This experiment seems to indicate that, if the temperature

of pasture soils is to be kept as low as possible during the

summer months, there must be a close sward of pasture plants

which will shade the soil* Concluding that this is true, then*

in order to provide a more desirable pasture temperature in the ^
/

United States there must be proper establishment of the proper

pasture plants for any given locality*
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Season

The carrying capacity of paeture, as a rule* la closely

correlated with the season* That is, during spring and early

summer more livestock can be grazed per acre than during late

su]3BQer and fall* An experiment znin at the Virginia Agricultural

Experiment Station (49) shows that most pasture plants in

Virginia show a tendency toward a high yield from early spring;

to June 1 and for the yield to decrease thereafter, and the

lowest yield to be obtained from August 15 to late fall*

Table X shows the yield of various pasture plants during

different periods*

TABLE X. TOTAL YIELDS OP PASTURE PLAHTS DURIHO 19225*24,
HARVESTED AS PASTURAGE AT DIFFERENT PERIODS (49)

(Va* Agricultural Experiment Station)

Pounds of air^dried material per acre
^om early Prom June ̂ rom July Prom Aug.

Kind of Plant spring to 2 to JUne 1 to Aug. 15 to
Jhne X 50 14 late fall

Ky. bluegrass 1,200 660 680 510

Canada bluegrass 620 510 670 1,180

Orchard grass 3,970 2,080 2,160 1,180

Orchard grass and
redtop 2,035 1,120 650 580

Orchard grass, redtop
alsike clover 2,900 1,320 880 530

Ky* bluegrass and
white clover 1,140 940 780 740

Ky* bluegrass,
timothy, redtop,
and red clover 2,645 1,190 1*035 620
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Due to the fact that pastures do not produce as much during

the summer and fall months there will have to be adjustments

made in the grazing from one period to the other* The experimmts

cited seem to indicate that the greatest number of livestock

should be grazed per acre during the early part of the season

vith a gradual decrease in number as the season progresses*

Pasture Flora

The ideal pasture is one that produces an abundance of

pasturage throughout the -season and not one that produces

heavily for a few weeks and. then dies out* Of course the

greatest total production possible is desirable; but a pasture

that produces well throughout the season* although the total

production may be less than soon pastures which produce only

for a short period* is still even more desirable* The first

step to take in producing such pasture is the selection of

pasture plants* The selection of pasture plants brings about

the question of a mixture or a single variety*-

Johnstone-Wallace (16) found in experimenting with wild

white clover and a number of different grasses that a com

bination of white clover sod grass outyielded the grass grown

alone in every case* Although the results given in this

experiment are for only one year the data indicates what

might be expected over a longer period. Table XI shows the

results of the experiment with grasses grown alone and in

combination with wild white clover.

j
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TABLE XI. YIELDS OF GRASS GROtR^ ALCNI AND IN COKBIN&TIOK
'iSITH WILD milTE CLOVER (16)

(Cornell University# 1935)

Oraee

Yield of grasa Yield of gpaei
grown alone. and wild *folte
Dry natter per clover grown
acre* Pounda together. Dry

iaatter per aoriiaatter per acre*
Pounda

Kentucky bluegraas

Canada bluegraaa

Rhode Island bent

Red top

Comaerclal tlnothy

Aberstwyth pasture tisaothy
So. S 60

Orehard graaa

Perennial r?eFJ*aae

1*676

2*164

2*065

1,890

8# 853

1*828

2*513

1*678

3*642

3*641

3*708

3*558

3*812

4*084

3*826

3*560

Vlnall and Heln (46) at Beltsvllle* Maryland* obtained

about the same results as Johnstone*1lallace in yields from a

single variety and a pasture mixture. The pasture mixture

outylelded in every case the single variety except bluegraaa*

Reed Canary grass* and alfalfa. The difference In yields*

however* was very small in any ease. The pasture mixture izxire

than made up for the shortage in total production by yielding

consistently throughout the season. Ihe mixtures used in

both trials by Vinall and Heln* and Johnstone-tlfallaco oontalned

legumes. The addition of the legume to the graes seema to

account for the added production.
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results from these experiments indicate that a mixture

of pasture plants is more desirable than a single variety for

permanent pasture* Some of the advantages of using a mixture

aret (a) the total yield will compare favorably with yields

of single varieties and in most cases will outyield the single

variety, (b) the yields tend to be more consistent throughout

the season than do single varieties, and (c) by using a legume

in the mixture the benefit from the nitrogen gathered will

be received which, in part, along with the actual yield of

the legume, accounts for the advantages that a mixt\u:*e has

over a single variety*

Fertilizer and Lime

The factors influencing pasture productivity presented

so far have been those of soil, climate, season and plants*

The possibility of increasing the productivity by modifying

some of these factors is of importance; especially when the

natural conditions are not best for pastiu?e production*

The increased productivity of any pasture due to fer»

tilization depends, to a great extent, upon the condition of

the soil before treatment* That is, if certain elements are

expeclally deficient in the soil, the increase in productivity

will be greater as a result of application of the needed elements

to this particular soil than it would be to a soil with suf-

I ficient plant food elements present. Therefore, it seems the

success of a system of fertilization depends upon whether or

not the elements needed by the plants, which are deficient in

the soil, are supplied* Pasture soils, generally need fer-
\

\
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tilizer troAtment beoause of the fact that the paature land|

especially In the South, la land that has forn^rly been In

crops or la poor, steep, or of an erosive nature# However, this

la not always the case and pastures are quite often found on

fertile land# Following Is a discussion of the effects of lime,

phosphate, potash, and nitrogen on the productivity of pastures.

Experiments conducted at various places In the United States

seem to Indicate that available phosphorus is the most widely

needed element for paature production. The addition of lime to

phosphate fertilizers, as a rule, greatly Increases the yield

over the Increase made by phosphate alone# There are very few ^

oases where the addition of potash has been profitable, Nitrogen

fertilizers seem to pay only when a new pasture Is being

established on a soil very low In nitrogen or when the pasture

plants are largely grasses#

A five year experiment, 1913 to 1917 at the Virginia

Agricultural Experiment Station (15) shows that superphosphate

applied at the rate of 300 pounds per acre in 1913, 1915 and

1916 gave an Increase of 87jg over the untreated area#

Barnes In Ohio (6) found by cooperative experiments on

farms In four counties in 1924 that the application of 2 tons

of limestone and 400 pounds of superphosphate per acre In

creased the total vegetation from three to five times and the

crude protein five to seven times#

The Mass. Station reports an experiment (13) showing that

potash was the limiting factor In particular locality. Lime

and superphosphate applied alone or together had little effect
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while the addition of potash showed good results. However^ the

addition of lime and phosphate increased the productivity of

plots receiving potash.

Experiments in England (8) show sulfate of ammonia and

nitrate of soda to be not only useless but positively harmful.

In an experiment at Cookie Park over a period of fifteen years

the plat which received superphosphate produced 1.340 pounds

more mutton thkn an imtreated plat irtiile the plat which received

sulfate of ammonia in addition to superphosphate produced only

1.125 pounds more. This shows an actual decrease as a result

of using the nitrate fertilizer on the soil treated with super*

phosphate. However, experiments in Pennsylvania (6) show that

nitrogen fertilizers gave an increase in pasture hay of around

1.000 pounds. This increase was pasture hay. however, and not

pasture. A trial was not run to determine what results a

phosphate fertilizer would give. These results do show that

the productivity may be increased with nitrates but due to

additional expense it may be too costly to be verj profitable.

There may be. however, a place for nitrate fertilizers in an

intensive pasture system providing the plants used are suited

to nitrate fertilization and the plants are kept grazed closely.

For more practical farm conditions, however, the beat solution

of the nitrogen problem seems to bo an adequate population of

legumes in the pasture mixture rather than nitrogen fertilization.

If more manure is produced on the farm than is needed for other

crops it may well be used on the pasture.
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Th« Montana Station (4) reports results that show barnyard

manure to be very valuable on irrigated pasture. Over a period

of seven years pasture top-dressed with twelve loads of manure

per acre each year had a carrying capacity of 8.8 cows per

acre for 138 days each season. A similar pasture not top-

dressed with manure carried only 1.4 cows per acre for six

years with 135 days each season.

A study of some of the literature (4^^ 6. 8. 13. 15. 33. 45)

on pasture fertilization, most of which has been cited in this

discussion, brings out a few fundamental principles regarding

pasture fertilization. Some of these are: (a) Usually the

productivity of pastures can be profitably increased by the

use of lime and phosphates and in many cases by using potash

and manure, depending upon the condition of the soil, (b) If

white clover grows in the pasture nitrate fertilizers and

jmanure can probably be used more profitably on other parts of

the farm rather than on the pasture, (o) Phosphorus is the

most widely needed element for pasture production and as a

rule will increase pasture productivity. Ihe lack of the growth

of clovers, providing an attempt has been made to establish

them, is an indication that phosphates are needed, (d) Except

in the limestone sections where the soil has plenty of lime

it will usually be pirofitable to lime pasture land. I^egumes do

not grow well when the soil is too acid, (e) A combination of

lime and phosphate seems to give better results than either used

alone, (f) Potash is not generally needed on pastures, however. ^
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It nacy pay to tiae it along with nitrogen, phosphates, and

lime in estahlishing or renewing a pasture on a veiy poor

soil. Potash is generally deficient in muck, peat, and sandy

soils, (g) Fertilization siay cause a change in botanical comr

position of the pasture. Nitrates tend to cause clovers to

run out and grasses and weeds to increase* Phosphates, potash,

and lime tend to cause an increase in clovers and other legumes.

Grazing ^

The grazing management of a pasture often determines the

success of the pasture. The production may very often be

reduced greatly because of too close grasing. The other

extreme is often also true in that the pasturage is allowed

to grow so rank that it is unpalitable and livestock do not

eat it readily* TRxe feeding value also decreases as the plants

approach aaturity*

The problem in grsging management is to get the most value

out of the pasture. The total value is not measured in total

pounds produced only, but in feeding value as well* The carry

ing capacity is a pretty good indication of a pastures worth*

As the problem of carrying capacity is considered the question

of rotation grazing immediately arises* ja it more profitable

to divide the pasture into two or' more pastures and rotate

grazing or to graze one pasturS ocn^inually?
I

A pasture field at the Nevada Agricultural Experiment

Station (1) was divided into two equal sections. One of these

parts was divided into three equal paddocks* Sheep were grazed

\
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on these pastures* an equal number being grazed on the two

original divisions* Ihe grazing was rotated on the one that

had been divided Into three paddooks while the other was

grazed continually, ^ough sheep were used to keep the grass

down and to make good use of It* but not enough to check It

severely. The rotated pasture showed a AQ% to B0% greater

carrying capacity than the continuously grazed paddock. These

results were calculated In grazing days from Kay 1 to October

1. Although the results given here are only for 1929-30 the

experiment has been running for a number of years and this

report corresponds fairly closely to results from previous

years. This experiment shows a decided advantage In favor of

the rotation pasture, but It will be noticed that the grazing

was carefully regulated and at no time was the pasture grazed

close enough to be damaged. If this had not been the case there

would probably have been little difference In the two systems

of grazing.

Combs (7) has the following to say about rotation grazing!

"Where possible to do so, the practice of rotation
grazing la an advantage* This would consist of
grazing two or more pastures at regular Intervals,
giving a period of rest to one or more of the pastures
at a time, and allowing the crops to develop to a
proper stage. Such a system, however, requires
close attention to the number of animal units used
In order that the areas may bo utilized to the best
advantage. The carrying capacity of pasture handled
In this manner can be materially Increased* Rotation
grazing, however. Is not justified unless close
attention can be given to the area being used."

Terra clnf^

Although there is very little erosion on pastures having
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a good turf# there are still benefits to be derived from

terracing or contouring pasture land. Due to the fact that

there Is usually a period of light or no rainfall during the

summer# pastures suffer because of a lack of moisture. Pasture

land properly terracsd or contoured will receive much benefit

from the moisture stored up In the soil which ordinarily runs

off when not terraced or contoured.

One of the major objections to terracing pasture land is

the inconvenience of mowing. However# if the terraces or

contour ridges are spaced far enough apart mowing my not be

greatly hindered. Mowing can be kept at a minimum# however#

If proper grazing practices are followed.

Terraces or contour ridges are especially beneficial In

preventing the seed formed by such annuals as lespedezt

hop clover from being washed off. The seed collect In the

channels rather than being washed off the pasture.

Experimental data are not available to ahow definite

results from terracing or contouring pasture land. However#

there has been some work done along this Una at the McNeil

Experiment Station# McNeil, Mississippi (11). Following is

an account of the methods used and the results obtained firom

the experimentI "The rainfall for this region is heavier
than for any other extensive area In the United States.
At the McNeil Experiment Station over a period of 27
years the average annual rainfall was 63 Inches with
three inches for November the least for any month of
the year. In spite of this heavy and well distributed
rainfall hill pastures frequently become dry in late
summer and fall.

Terraces on cultivated land are seriously in the way
of using improved machinery but since this not an
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objection on pasture land the idea was conceived of
using closely spaced level terraces on hill pasture
as a means of preventing runoff and conserving moisture.
In 1929, a small area of carpet grass pasture with 20
percent grade was selected and level contours run out
with a terracing instrument. These lines were plowed
out with a two-row tractor middle buster making a
continuous series of closed end, level terraces, 40
inches apart. The area was seeded broadcast with
lespedesa and the carpet grass turf soon replaced it
self. This method of terracing was effective In pre
venting all i*unoff for the season except for excessive
rains which overflowed the terraces. The area was kept
under observation and it was very noticeable during late
summer that the growth of the pasture plants was more
vigorous and of better color than on the adjacent aresk
It was also noticed that cattle preferred to graze on
the terraced area.

In 1930 an additional area was terraced using other
tools and different spacings between terraces. It was
found that the most 8atisfactoi»y method of terrace
construction with the tools available was to make a
one round back-furrow with a double gang tractor plow,
leave a strip to be cut with the tractor disc and then
make another back-furrow. This left the crest of the
terraces 12 feet apart.

The results were so promising in 1930 that in 1931 sixty
acres of very rough land with steep slopes was level
terraced with a spacing of 12 feet. Following the first
heavy rain, some hand work was necessary to repair
breaks in low places but after these were repaired all
of the rainfall for the season of 1931 was held without
runoff with exception of two excessive rains which
filled and overflowed terraces.

The pasture was seeded in March to carpet grass and
lespedeza and in June was carrying one animal unit to

acres and was still carrying this amount November
11. The erosion for the first year consisted almost
entirely in the shift of soil from the crest of the
terraces to the trough and because of the close spacing
this was not serious. With a complete sod the second
year this shifting should be almost entirely stopped
and the soil placement final.

Ho detailed comparative figures for terraced and natural
slope pastures have yet been obtained but it is obvious
that more forage is being produced per acre on the
terraced pastures. It is also obvious that the cattle
have preferred the growth of the pasture plants on the
terraces to that on an unterraced corner of about five
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acres. Catch basins were put in on a 10 percent slope
of carpet grass sod to determine the amount of runoff
with a 10-foot and 20-foot spacing. Seven rains
sufficient to produce runoff from these plots, averaged
1.41 inches each and gave a runoff of 24.9 percent from
the 20-foot plot and 6.5 percent from the 10-foot plot.
This Indicates that the length of the slope or distance
between terraces is an important factor in the rate of
absorption of rainfall."

/ '
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y,' CHAPTER IV

THE FEETING. VALHE OT PASTURAGE

It haa long been known that freah green pasturage grown

on fertile soil is almost a perfect ration for livestock*

However, from time to time there have been cases where live*

stock have suffered from nutritional ailments due to the

inadequacy of sosw of the vital elements in the pasturage

being grazed* Due to the fact that all pasturage does not

seem to have the same feeding value a study of the factors

affectiz^ the feeding value of pasturage has been made*

Following is a discussion of some of the major factors affecting

the feeding value of pasturage*

The Effect of Soil Fertility and Fertilizer Treatments
onnC^posltlon of~?aature j^lahts

There are several outstanding examples of diseases and

conditions of livestock in the United States (S4) which have

been attributed to deficiencies in the soils which in turn

iiave caused deficiencies in the pasturage* In Texas a con-

dition known as loin disease developed as a result of phos*

phor deficiency in the soil* Tho condition was readily

cured by feeding a mixture of bone meal and salt to make up

for the deficiency* In a certain section in California the

breeding efficiency of sheep was so low that only a 10^

crop could be had* The crop readily increased frcan 10% up

to 90^ by spreading phosphate fertilizer on the pasture*

34.
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Although^ In sibverftl instances^ nutritional complications

have resulted from grazing animals on pasture there are millions

of exaaqples iriaere excellent results have heen obtained, There«>

fore, it seems logical to conclude that the conditions and soils

have a great deal to do with the composition of the pasturage

produced. Table XII shows a comparison of the mineral content

of various pasture grasses grown under varying soil and climatic

conditions without applications of fertilizer (47), Prom these

TABLE XII. COMPOSITION OF PASTURE GRASSES UTTOER VARYING
SOIL AND CLIMATIC CONDITIONS (47)

Percentage of indicated mineral in the dry matter
Mineral of various grasses grown in the states named*
Element Rluegrass Bluegrass (iarpet G. Carpet

in Ky. in Md. in S. C. in Fla

Calcium 0.470 0.491 0.318 0.972

Iron 0.032 0.034

Magnesium 0.197 0.207 0.531

Manganese 0.008 0.048

Nitrogen 3.83 2.452 1.170 2,00

Phosphorus 0.952 0.379 0.147 0,272

PotassiiOB 2.585 0.839 1.428

Silicon 3.02 0.313

1

•

t

•

•

Sodium 0.242 0.536

Sulphur 0.656 0.170

analyses it may be seen that the soil does have a decided effect

on the composition of pastiirage> especially on phosphorus idaich

seems to be one of the most important elements as far as de**
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flclenclea In composition and livestock feeding are concerned.

There is also noticed a large difference in the nitrogen content

of the grasses shown.

Experiments have been conducted (47) which show conclusively

that the constituents in the dry matter of pasturage can be

changed by the application of fertilizers. Table XIII ohows

the percentage of certain herbage constituents (47) in the

dry matter of Kentucky bluegrass on plats receiving annual

TABLE XIII. PERCEKTAGE OP HHIBAGE COKSTITTrEHTS IN BLUEGRASS
PLATS RECEIVING AND NOT RECEIVING FERTILIZER

TREATMENTS (47)
(Beltsville, Md. 1930-53)

Average percentage of constituents in herbage from
Herbage plats,
Consti- l^itrate of Soda Superphosphate ihiriate of Potash
tuents "Ee'rt, Uo^ Pert, Pert, iJot Pert, i^ert. Not Pert,

Dry Mat
ter 18,28 18.27 17.11 18,81 17.50 19,02

Ash 12.15 11,66 12.52 11,54 12,60 11,26

Ether
extract 03,34 03.35 03.30 03.37 03,36 03.33

Crude
fiber 15,67 15.74 15,51 15,81 15.75 15,59

"True"
Protein 21,00 21,01 21.03 21,02 21.18 20,85

Non-prot
ein nitro
gen 06.29 06,59 06.73 06.17 06.33 06.58

Nitrogen

ract 41.63 41.67 41.11 42.13 40.82 42,42

Calcium 01.26 01.41 01.41 01.26 01,33 01.34

Phosphor
us 00.50 0,49 0,55 0,45 0.50 0,49
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applications of nitrate of soda, superphosphate and muriate of

potash as compared with herbage from plats which did not receive

these fertilizers# 1?he experiment was conducted at Bolt8ville»

IM* 1930-33.

The composition of pasturage as discussed so far has includ

ed only the influence of soils and fertilizers. A treatment

of this subject would not be complete without a discussion of

the effect of lime and the combination of lime and fertilizer.

Oodden at the Rowett Research Institute in Scotland (16) has

shown that lime alone has some effect on the chemical com

position of dry matter of pasture herbage, but a comhinaticn

of lime and superphosphate has an even greater effect. Table XXV

shows the change in the percentage of protein^ phosphoric acid

and calcium oxide due to the applicaticm of lime, superphosphate

and a combination of the two. The increase in these constituents

TABLE XIV, CHAKGES IN CHEMICAL COMPOSITION OP DRY MATTER
OP PASTURE HERBAGE WHEN LIME, SUPERPHOSPHATE AND

A COMBINATION OF THE TWO ARE USED (16)
(Rowette Research Institute, Scotland)

Treatment Protein ̂  PoOr % CaO %

Untreated 9.15 0.29 0.59

Superphosphate 9.31 0.71 0*94

Lime 9.63 0.30 0.77

Superphosphate
and Lime 10.72 0.73 0.98

may be explained in two ways, first, a part of the increase *

is no doubt due to the fertilizer and lime applied, and secondj.



it may be due to the change in the botanical composition* The

change in botanical composition la due to the application Of

lime and fertilizer which make for better growing conditions

for some.of the more desirable pasture plants such as the

clovers which naturally have a higher protein and mineral

content than some of the grasses*

The Effect of Legumes on the Feeding Value of Grasses

The Farmer in producing pasturage naturally wants to

grow those plants which will give him the highest yield but

at the same time he wants a feed of the highest feeding value

which is practical to grow* Therefore# the question arises as

to what plants or combination of plants will give him the

best pasturage*

An investigation made at Cornell University.(16) shows

that wild white clover grown in combination with several

different grasses caused an increase of protein and calcium

in every case over the protein and calcium content of the

grasses grown alone* The phosphorus content# however#

decreased or only equalled that of the grass grown alone*

Table XV shows a comparison of the content of several grasses

grown alone and in combination with wild white clover.

The Ohio Experiment Station reports (48) results very

similar to those at Cornell* Timothy grown in combination

with alfalfa had an average protein content of 7.2^ over a

period of three years while timothy grown alone had a protein ;

content of only 4*8^* The alfalfa and timothy mixture had a

protein content of 10*4)(i while the alfalfa grown alone had
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TABUS 3CV, THE CIimilCAL COMPOSITION OF GRASSES GROWN ALONE
AND IN COMBINATION WITH WILD WHITE CLO^/ER (16)

(Cornell Dniverslty, 1933)

Grass Coiaposition of grass Composition of grass
grown alone and wild white clover

•own together
TroFT
ein %

P2O5 rdt-
ein %

Ky« hluegrass

Canada bluegraas

Rhode Island bent

Red top

Commercial timothy

Aberstwyth pasture
timothy No, 350

Orchard grass

mhdSmm

23,4 1.35 0.32 30.7 1.19 0.52

27.1 1.48 1.19 31.2 1,33 1.39

25.3 1.21 1.36 32a 1.27 1.36

23.6 1.30 1.10 31,5 1.25 1.36

24,0 1.38 0.79 30.1 1.19 0.96

24.5 1.26 0.56 31.6 1.20 0.94

23.5 1.54 0,78 29.3 1.30 0.88

22.8 1.36 0.78 30,2 1.19 1,08

15.2^ protein. These results show that a graae and a legume

mixture will have a lower protein content than a pure stand

of a legume. However# the protein content of the mixture will

be higher than the content of the grass grown alone. It is

known that a pasture mixture needs a grass in it to provide a

turf and grazing during the sunaner months# therefore# it would

not be logical and practical to have a pure legunw permanent

pasture. As has just been shown# grasses grown alone are low

in protein. From the data presented the best pasture seems to

be# from a practical and feeding value standpoint# not one of

grass alone but one with both grasses and legumes.
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The Effect of Innooulatlon on Protein Content of Lecuraee

The livestock man is intsa^ested in Increasing the feeding

value of his pasturage only to the extent that it will be

profitalbe to him* For this z^ason the innoculation of

legumes is being cozusidered*

Fred* Whiting and Hastings (10) of the Wisconsin Experiment

Station report results from experiments with alfalfa and soy

beans that show conclusively that innoculation of legumes does

increase the feeding value* Alfalfa grown on unlimed soil

gave a yield of 46*2 pounds of nitrogen per acre or 2,69%

when unlnnoculated* Alfalfa grown under the same conditions

but innoculated gave a yield of 86*7 pounds of nitrogen per

acre or 3*08^* Thus en increase of 40*5 pounds of nitrogen per

acre was given as the result of innoculation* This increase

In nitrogen is not only inqportant from a feeding standpoint

but a fertiliser standpoint as well* Another experiment was

run in 1925 on a different soil which showed some very interesting

results. The nitrogen content of the tops on the unlzmoculated

soil was 1.90^ idiile the tops on the innoculated soil was 2.555^,
Thus is shown a decided difference in the amount of nitrogen

available for livestock consumption in the innoculated and un

lnnoculated alfalfa*

The examples cited would seem to indicate that the protein

content of any legume being grown on unlnnoculated soil could

readily be raisi^d by innoculation. This possibility should

expecially be considered when new pastures are being established*
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The extra nitrogen gained hy fixation by the organlsxne will aid

the pasture In several different ways, namely « Increase the

yield due to the added nitrogen. Increase the nitrogen content

of the legume# and aid In Increasing the nitrogen content of

the grasses by providing nitrogen for the legumes which In turn

Increase the nitrogen content of the grasses throucpi plant

association*

Influence of Maturity of Pasture Plants on Feeding Value

The problem of Just wi^en to start grazing and how close

to graze Is one of Importance* The Ideal grazing management

is to graze the plants so the greatest amount of feeding value

can be obtained over the longest period of time*

Morrison has brought together (31) and summarized all

available data on the subject of changes In composition of

forage plants due to maturity* Table XVI gives a summary of

this material*

A study of the material In Table XVI reveals several

outstanding facts* The digestible protein tends to decrease

as the. plant approaches maturity* Therefore, the young plants

are more valuable In digestible nutrients* The total digestible

nutrients decreased In every case# except one, as maturity

approached* Soy beans showed an Increase toward maturity be*

cause of seed formation* It Is also noticed that the younger

plants were higher In mineral content* From the analyses

presented It Is evident that from the analysis standpoint the

feeding value Is greater In the younger plants than In those

approaching maturity*
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TABLS XVI. AVERAGE COHPOSITIOH OP FORAGE PIJ^NTS AT
DIFFERENT STAGES OF MATURITT (31)

Stage of Diges-Total
development tlble Dlges* Average total coznposlti<m

ppot» title !>roi;«Pai; ^ Fiber H. free Min> Ho. of
eln nutr* eln extract eral analy*

lent a mat-* sea
ter^ ^ ^ ^ ^ ^ ^ ^

Alfalfa

Before
bloom 14.2 53.2 19.0 2.7 22.3 36.6 9.8 12

1/10 to i
bloom 11.0 50.1 14#9 1*7 30«1 35,0 8,9 29

3/4 to full
bloom 9.9 49,7 14.0 2.0 30.3 35.8 8.3 21

Paet bloom 8,6 44.9 12.8 2,1 31,9 36,1 7,5 10

Red Clover

Before
bloom 12,0 56,4 18,7 3,6 18,3 41#8 7,2 2

In bloom 7¥@ 53*4 12,6 3,6 26,2 39,6 6,2 45

Past full
bloom 7,3 51,7 12.3 3.6 28,1. 36.8 7,4 9

Soy Beane

In bloom or
before 13.1 51,0 17.4 3,4 21,4 39.3 10,0 8

Seed devel
oping 11.2 50.0 14.9 2.4 28.2 38,0 7,4 22

developed 11,9 53,0 15,8 5,1 27,2 36,6 6,1 16

Seed nearly
ripe 11.8 56.0 15.7 6.8 24.8 39.3 4,1 2

Annual Leapedeaa

Before bloomio.7. 55,5 14.2 2,6 20.8 45.2 6.2 3

In bloom 10,1 53.1 13,4 1,8 25.8 42.8 5,2 6

After bloom 8.9 51.1 12.5 1.6 31.3 39 ,1 4.5 6
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Fagan (16) made a etudy of opcbar-d gffaas which ehowa

results veiry similar to the material Juat presented on l^j^iumea*

Table XVZI gives the ocmpoaition of orchard grass out at 1«

2 and 3 laonths* It will l^e noticed that the percentage of

TAB3LE XVII. WR IWLXmOE OP ISATDRITy OH CHBHOAL Cmm
miTIOH OP ORCHARD GRASS (16)

Age dben cut protein % Flhre % Cau %

1 month 12*3 21*3 0.92 0*91

2 month# 11*0 23*0 0*86 0*94

3 months 9*1 0*88 0*99

protein decreased with maturity and fibre increased* Fhoepfaorue

and lime showed little changsp but with a sll^t tendeney for

l^sphorus to deereaee and caloium to inoeease*

Voodomn* Bvans and Horman in Shgland (31) studied the

digestibility of alfalfa cnt at different stages of niaturity*

They found that the digestibility like the percentage of

important nutrients decreased ae the plant approached maturity*

This discovery eeoms to indicate more eonclusively that ae the

forego plant apppoechee maturity the feeding value deereaeea*

These facts are very ia^ortant from the paeture standpoint*

It would seem that in order to obtain the full benefit from

pasturage the gracing will have to be carefully z*egulated*

Por beet results* this means* grefo the plants while they are

young and continue close grating throughout the year in order

to get the full benefit from the young* tender rich plants*

However* the gracing sjill have to be closely regulated so as
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not to kill or Injure the plants and to allow sufficient growth

in the fall to protect the soil during the winter months if it

is a permanent pasture*

The Quality of Meat Produced on pasture

In the past there has been quite a bit of complaint to

the effect that grass fattened beef is dark in color, un

attractive on the block, and difficult to sell. Recent

investigations are proving that this condition, as a rule, is

not necessarily true.

A two year eaperiment conducted at the Kansas Agricultural

Experiment Station (20) with three and four year old Herford

steers seeais to indicate that there is not much difference

in the color of beef produced on pasture alone and that

produced on pasture with corn and cottonseed cake as supplement.

However, during the summer of 1926, atoich was a very dry

sussner, the color of the carcasses of the cattle produced on

grass alone did show a wider variation in color than those

fed a supplement. The carcasses of the cattle grazed in 1927,^

which was a better pasture year than 1926, were, as a whole,

more uniform and brighter than those grazed in 1926.

Sample (40), Of the Bureau of Animal Industry, makes the

following statement concerning the quality of meat from live

stock fattened on pasture based upon experiments run at the

Louisiana, Virginia and West Virginia Agricultural Experiment

Stations. • "Beef from two to three year old cattle fattened
on good pasture alone was very similar in palitability
to beef from cattle fed grain while on grass. The
greaitest differences were in aroma, flavor of fat, and
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In the richness and quality of juice, the beef from the
grain-fed animals being superior, but the differences
were small* It appears that the lack of finish or gain
due to poor or insufficient pastiare is often the cause
of the low quality that is sometimes attributed to the w
use of grass* The meat of suckling lambs produced on
good pasture has been found as satisfactory from the
standpoint of both fatness and palitability as that
from suckling lambs which received a supplement of
grain on pasture*"

The opinion of the authorities cited in the material

just presented seosui to be that the quality and abundance

of pasturage grazed controls the quality of meat produced

on it. Therefore, it is to be concluded, that if good pasture

is provided meat of good quality can be produced on pasture

alone•

Analyses of Pasture Plants

Professor P« B* Morrison of Cornell Cniveraity has

probably brought together the most c(»aplete analysis of

feeding stuffs of any writer on animal nutrition. By using

these analyses it is possible to feed livestock a balanced

ration and yet make use of the greatest amount of feed pro

duced on the farm by feeding only enough supplement to balance

the ration. This infornmtion is especially valuable when

feeling livestock on pasture* By using the analysis of pasture

plants it is possible to get full benefit from the pasture

and then supply only those nutrients lacking in the pasturage*

Table XVIII shows (28) the percent of total dry matter^

digestible protein, total digestible nutrients and the

nutritive ratio of some of the more important pasture plants

in the United States*
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TAELE XVIII. ANALYSES OP FASTimE PLANTS (28)

Fseding stuff
Total
dry

matter

Dig. Total
protein dig.

nutri
ents

Nutri
tive
ratio

Per ct. Poz* ct* Per ct.

Alfalfa, green, all analyses 25.4 3.4 14.7 3.3

Beronida grass 34.2 2.8 25.0 7.9

Bluegrass, Canada 33.2 1.3 19.5 14.0

Bluegrass, ty*, all axiaXyses 31.8 2.4 18.6 6.8

Brome grasses, mlso. 36.3 3.0 20,8 5.9

Clover, alaike 22.2 2.4 13.2 4.5

Clover, bur 20,8 3.7 12.8 2.5

Clover, crimson 17.4 2.3 11.3 3.9

Clover, hop ^ 25.7 2.9 18.6 5.4

Clover, red, all analyses 25.1 2.6 14.9 4.7

Clover, sweet 22.0 3.0 14.0 3.7

Clover, white 16,2 2.5 9.8 2.9

Clover and mixed grasses 27.3 1.9 17.1 8.0

Cowpeas 16.3 2.3 10,9 3.7

Crab grass 30.9 1.5 16.6 10.1

Fescue, meadow 30.5 1.8 17.8 8.9

Orasses, mixed, iamatuz*e 29.7 3.6 20.2 4.6

Johnson grass 29.1 1.1 16.5 14.0

Kudsu vine 30,6 4,2 19.4 3.6

Lespedeza, annual 36.6 5.0 20.9 3.2

Millet, foxtail varieties 29.6 1,9 19.1 9.1

Oat fodder 25.4 2.3 15.4 5.7

(continued)
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TABLE XVIII. ANALYSES OP PASTORE PLANTS (28) (Continued)

Feeding Stuff
Total Dig. Total Nutri-
dry protein dig. tive
matter nutri- ratio

onts

Per ct. Per ct. Per ct —rr

Orchard grass, all analyses 29,1 1,7 16,0 8,4

Pasture grasses and clovers,
from closely grazed, and
fertile pastures 28,7 4,4 20,6 3,7

Pasture grasses and clovers,
mixed, from fertile pastxxre,
southern states 24,4

d

t,6 16,1 5,2

Pasture grasses, mixed, from
poor to fair pasture, before
heading out 30,2 3,5 19.6 4,9

Rape 16,4 2,6 13.0 4,0

Rescue grass 30,6 1.8 17.6 8.8

Red top I 39.3 1,9 23.1 11,2

Reed canary grass 37,0 1,7 21,4 11,6

Rhode Island bent grass S2»7 1,4 18.7 12.4

Rye fodder, all analyses 22*3 2,3 16,2 6,0

Rye grass, Italian 27,1 1,5 15.7 9,5

Rye grass, perennial 26.6 1,4 15.5 10,1

Soy beans, all analyses 24,4 3.2 15.1 3.7

Sudan grass, all analyses 25,7 1.4 17.7 11,6

Sweet vernal grass 31, 2 1,2 18.4 14.3

Timothy, pasture stage 22,8 3,7 16,0 3,3

Trefoil, yellow or black medic 22,7 8,3 13,2 3.0

Vetch common 20,4 2.7
j

12,2 3,5

Vetch, hairy i 18,2 3,5 12,3 2,5

(continued)
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TABLE XVIII. ANALYSES OP PASTURE PLANTS (28) (Continued)

Feeding Stuff
Total Dig. Total
dry protein dig.

matter nutri
ents

Nutri
tive
ratio

Wheat fodder^ ell analyeet

Wire Rrassy westex*n

Per ct. Per ct. Per ct. 1:

26*0 2.6 ie.2 4.8

38.9 1.8 22.6 11.6

-j:

i., .

\ *

• •>

• r 

,1k1

1
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FAin II

A PASTOHli PHOOnAM FOR TBHTISSEE

CHAPTER I

THE PASTURE SITUATION IK TEKKESSEE

According to th« United Stetoa Conaus of Agriculture

for 19359 Tenneeeee ranks bl^ in the South East ae a. pasture

State*

Tennessee has 59643»998 aeres of land in pasture out of

a total of 199O859837 acres in faras* This is 89»5 % of the

total farm land in pasture* This percentage is fairly high

ccsapared to sosie of the other surrounding states* The states

surrounding Tennessee are ranlmd as follows according to the

percentage of fam land in paature# starting with the bluestt

Kentuokys Mlasieaippif Tenneesee* Arkansas# Alabsaa# Oeorgls#

and Worth Oarollrw* Table XZX shows the renk and percentage

of farm land in pastin^e of the statee listed above*

TABLE XIX. RAKK AKD PERCBKTAGE OP FARM LAHD IK PASTURE
IK TEKKESSEE AHD SURROUHDIKO STATES
(U* S« Census of Agriculture# 1935)

Rank State Percentage of fans
land in pasture

1* KantuOky 41*1

8* Kississlppi 33*2

3* Twonassaa 29*5

4* Arkansas 27*5

5* Alabaasi 25*6
6« Oaorgia 24*5

7* Worth Caroliaa 15*1

49*
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Tennessee not only ranks fairly hi^ in regards to the

percentage of farm land in pasture^ hut in percentage of

farm Icmd in plowahle pasture as well* The State ranks hi^er

in this respect than it does in percentage cr farm land in

pasture* Kentucky is first with 27*4 per cent of farm land in

plowable pastxare and Tennessee is second with 15 per cent*

The next state in line is Mississippi with only 9*6 per cent

with Arkansasf Alabama, Horth Carolina, and Qeorgia following

with 8*4, 7*1, 4*7, and 3*7 per cent respectively*

Thus we see that as far as acres are concerned, Tennessee

ranks fairly high in the South East as a pasture State* However,

opie in travelling over the State'readily notices a great

variation in pastures* Scmie are well improved and highly pro«»

duotive while others might well be classed as plots of land

rather than pastures* The variation is not only from one

section of the State to the other but from fana to farm in

the same section and locality* Good pastures may be found in

every part of the State and at the same time poor pastures

smy be found*

Prom casual observations on travelling over the State there

seems to be a great need for pasture improvement in Tennessee*

Observations also show that pastures may be ii^roved, due to

the fact that in practically every locality some few farmers

will have well kept, highly productive pastures*

Thus, one may say, in speaking of the pasture situation

in Tennessee, that, although Tennessee ranks high in acres

as a pasture State, there is a great need for pasture improve-
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ment throughout tho 3tatO«

Due to the fact that a great aioount of the pasture land

ia plowahlet certain pasture improvement methods may be

carried out^ whereas# they could not be if the land were not

plowable*

The census of agriculture for 1935 shows 1#285#743 acres

of idle land in the State# The fact is readily noticeable

on travelling througa the State# Although much of this land

ia poor and eroded and probably would not produce a cultivated

crop profitably it might well be turned into i^sture# The

mere act of fencing such land and putting livestock on it will

not make it a pasturej however, such is often the practice#

By proper management and practices such as cultural and

mechanical treatment# green manures# barnyard manure# mineral

fertilizers# lime# seeding of proper plants and controlled

grazing# it is expected that most of this idle land can be

developed into profitable pcuitures within a few years#

As a summary of the pasture situation in Tennessee the

following statement may be madet There is a great need for

(a) improving the pastures already established, (b) establishing
and iaqproving pastures on land now idle, and (c) establishing

pastures on'land which is now in cultivation but should be In

pasture.



CHAPTER II

PLANTS AND MIXTURES FOR TENNESSEE PASTURES

Tennessee pastures may be described as four kinds# they

are: permanent pastiu>es# rotation pastures# temporary pasttires#

and all other pastures which may be called simply other pastures*

Permanent pastures - which remain year after year on the

same land*

Rotation pastures - which are part of a regular crop

rotation# as# for example# lespedeza in a corn# wheat# lespedeza

rotation*

Temporary pastures • used to supplement the other pastures

during periods of drought or low production* These pastures

usually occupy the land one season# and include such as grain

crops or their aftermath and quick growing annuals like Sudan

grass•

Other pastures « may include woodland# range land# or

other imsture not coming under one of the above heads Wood*

land pasture# in general# is not desirable due to its low

production and the injury caused the timber by grazing animals*

Range lands may be desirable where large acreages are available

and no better pastures are to be had*

The choice of pasture plants for any farm depends upon

the prevailing conditions on that particular farm* Such factors

as type and fertility of the soil# drainage# prevailing weather

conditions# and use for which the pastuz^e is intended must be

considered* Due to these facts it is impossible to make

52*
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rtcoaiBendations which will fit every farm in the state. How**

ever« it is possihle to name the plants which are generally

adapted to the state and to describe the conditions to which

these plants are best suited. By using this list of plants and

the description of the conditions to which they are best

suited, one may, to a certain extent, select pasture plants

suitable for a particular farm or field.

Pasture Plants for Tennessee

Following is a list of plants which may be used for

pasture in Tennessees

Bon Legumes

Barley

Bermuda grass (Cynodon daotylon)

Johnson grass (Andropogon halepensis)

Kentucky bluegraas (Poa pratensis)

Millet (Setaria italioa)

Oats (Avena sativa)

Orchard grass (Dactylis glomerata)

Redtop (Agrostis alba)

Rescue grass (Brooms unioloides)

Rye (Secale cereale)

Ryegrasses (Lolium perenne# Xtalioum)

Sudan grass (Andropogon 8orgI:Luia sudanesis)

Tall oat grass

Timothy (Fhleum pratense)

Nheat Triticum sativum)
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LaguxMft

, AlfalTft (SaAieago satlva)

AXslka clover (Trlfollum bybrldxoa}

Bur clover (Medlcago arabiea) ,

Cowpeaa (Vigna eatiang)

Crimson clover (Trifolium incarnatxun)

Hop clover (Trifolium procumbens)
' A A y

Lespedezat

Korean (Lespedesa stipulacea)

Kobe (Lespedesa atrlata)

Tenn* 76 (Lespedesa strlata)

Serlcea (Lespedesa serlcea)

Rape (Brossloa napus)

Red clover (Trifolium pratense)

Soybeans (Soja max)

Sweet clover (Melltotus alba)

Vetch (Vicla vlllosa)

White clover (Trifolium repens)

In order to select plants best suited to a particular

farm it la desirable to know the climatic and soil requirements

of the desirable plants* By knowing this information it is

possible to select plants suited to the soil. Following is

a list of forage crops adapted to Tennessee conditions showing

their adaptation to various soil and climatic conditions t
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Drouth rqalatent

Lespedoea

Swaat olovar

Alfalfa , .

Sudan grasa t- -r

Johnaon grass

Tolerant to shad#

Orchard grass

White clover

Hot weather required

Sudan grass

Bermuda grass

Soybeans ,

Cowpeas

Lespedeza

Johnson grass

Cool weather required

Kentucky bluegmss

Timothy rv
^ \ ' I

Winter vetch

Red clover

Alsike clover

Crimson clover

Ck'

- i .
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i' ^ '-j .
Rich soil required

Kentucky bluegraas

^Jmothy

ferennial ryegrass

Alfalfa

Red clover

Alsike clover

White clover

Tolerant to poor soil

Orchard grass

Tall oat grass

Redtop

Ziespedesa

Sweet clover

Tolerant to aandy eoil

Italian ryegrass

Tall oat grass

Redtop

Bermuda grass

Lespedeza

Alfalfa

Winter vetch

Cowpeas
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Requiring lime

Alfalfa

Red clover

Sweet clover

White clover

Tolerant to wet soil

Timothy
f

Redtop

Alsiko clover

Lespedeza (if seeded every

year)

Use of pasture plants - Followix^g is a list of pasture

plants showing their usual use in permanent« rotation^ or

temporary pasturesI

Permanent pasture plants ■.
I

y

-P Johnson grass

Sespedesa f

Korean

Kobe

Tennessee 76

Red clover

Sweet clover

White clover

i-C? ■■

Bermuda

Kentucky bluegrass

Orchard grass

Redtop

Rescue grass

Rye grasses

Timothy ^4?

Alfalfa

Alsike clover

Bur clover ^

Hop clover

Rotation and twaporary pasture plants

For winter grazing: For summer grazing:

Barley Alfalfa

Oats Millet

Rescue grass Orchard grass

Rye Sudan grass

(Continued)

jt
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R7« gviisttes

Wheat

Crimson clover

Rape

Vetch

(Continued)
Covpeas

Lespedesa

Redtop

Red clover

Soybeans

Sweet clover

Timothy

Tall oat grass

Pasture Mixtures for Tennessee

Following is a nmber of suggested pasture mixtures

which may be used to fit different conditionst

For rich, well-drained soils

Timothy 6

Kentucky bluegrass 7

Red clover

White clover

Total

5

2

Orchard grass 6

Bermuda grass (sod)

Lespedesa (common) 8

Kentucky bluegrass 4

18 lbs«

Orchard grass

Kentucky bluegrass

Redtop

Red clover

Alfalfa

White clover

Alsike clover

Hop clover

Total 20 lbs.

6

4

8

2

2

2

2

2

1

Red clover

Alsike clover

White clover

Hop clover

Total

2

2

2

2

?
S:

23 lbs.

I
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For fertile but poorly drained Bolla

TSjaothy

Redtop

Alslke clover

Total

6

8

3

17 lbs*

Timothy

Redtop

Alslke clover

White clover

Total

4

6

3

3

16 lbs«

For poor but well-drained soils

Orchaird grass 6

Redtop 4

Alaike clover 2

Lespedeza (conaaon) 6

Total 18 lbs*

Orchard grass

Bermuda grass

Redtop

Lespedeza

White clover

Hop clover

Total

5

(sod)

4

6

2

2

19 lbs*

For sandy soils

Bermuda grass

Lespedeza (common)

Redtop

Italian ryegrass

Alfalfa

Total

(sod)

6

6

6

3

Lespedeza (eommon)lO

Redtop 8

Italian ryegi»ass 5

Total 23 lbs*

21 lbs.

For soils varying in topography and fertility

Orchard grass 4 Orchard grass

Redtop 8

Kentucky bluegrass 3

4

Redtop 3

Kentucky bluegrassS

(continued)
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Fog Bolla varying In topography and fertility (Continued)

White clover

Leapedeza (coiamoa)

Hop clover

Bermuda

2

5

2

(sod)

Alslke clover 2

White clover 2

Leapedeza (ooiibbop) 5

Total 19 Iba•

Total

Orchard grass

White clover

Total

19 lbs.

For shaded areas

12

4

16 lbs.

t / A. • I.

' .^.v ,■ '■ ■■ ■
r- -»- - -

'V

iili r'rl M'



CHAPTm III

PASTURE MAHAGSaffiNT FOR TEWmESSEE

A good paatiire iaimagoEu»nt; program alma at foxir thlnga#

namelyt (a) to provide the longest grazing period poaslblOf

(b) to produce and maintain the highest production practloal#

(c) to produce the highest quality of forage possible, and

(d) to make the beat use of the forage produced*

Tennessee Pasture Calendar

Due to the fact that feed produced by pastures Is more

economical than harvested crops It Is desirable to extend the

grazing period as lozig as possible. It Is a well known fact

that permanent pastures, as a rule, produce grazing In the

early season with a heavy drop-off during the hotter months

and do not come back In production until fall when the fall

rains come* Also there is very little grazing provided during

the winter unless some growth is left on the pasture,ffpr

winter use*

It Is the purpose of this discussion to set up a number

of all-year pasture progreuns, generally built around the

permanent pasture, which may be applicable to Tennessee con-
%

dltlons* The season of grazing expected from the various

pasture plants Is also given*

Ail-Year Pasture Program Used at the West Tennessee

Experiment Station* - Hazelwood, at the West Tennessee Experiment

Station (14), Jackson, has very successfully produced all-year

pasturage by using the following combination: Crimson clover for

60*
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late fall« winter^ and early spring grazing. Permanent pasture

supplemented with Sudan grass the remainder of the year. The

permanent pasture consisted of a mixture of Bermuda grass#

orchard grass# bluegrass# hop clover# lespedeza# and white

clover.

All-'Year Pas tin's Program tJsed at the Middle Tennessee

Experiment Station. • Heel# of the Middle Tennessee Experiment

Station (29), has the following to say about the all-year

pasture combination used at that station; ̂ The all-year

pasture we are using here consists of a pasture of Bermuda

with white and hop clovers# bluegrass# white and hop clover

combination, a rye pasture sown to Korean lespedeza, and one
X '—

sown to Kobe lespedeza. This combination of pastures furnish

pasture almost all of the year."

All-Year Pasture Program Used in Missouri. - An all-year

pasture system has been developed in Missouri (9) which is

very similar to the one used by Keel at the Middle Tennessee

Experiment Station# Colunhla. The Missouri system contains

bluegrass, Korean lespedeza# and early fall grain crops -

mainly barley. The bluegrass is grazed from April until

3a te Juno or early July. The bluegrass is grazed again from

the first or middle of December until the middle of March.

Korean lespedeza is grazed from late June or early July until

late September or early October. Winter barley is grazed

from late September or early October until the first or middle

of December. The barley is grazed again from late March or
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•arly May. ayatam Jiwit outlined la for a fairly fart 11a

aoll. For aoila of njodlum to low fertility tha following

oomblnation la auggeated^ radtop or orchard graaa* leapadeza

and rya* Radtop or co^chard grasa and rye take the place of

hluagraaa and barley in the ayatais above* Chi soils of good

fertility the quality of the winter graalng may be greatly

ineraaaad by aaadlng from 18 to 15 pounds of crimaon clover

with 5 to 6 peclm of barley or rye per acre* Crimson clover

is not as dependable when sown alone as when aovn in oombtnation

with a small grain*

M All*Annuel All»Year Pasture pronram Used in Worth
Carolina* •• ̂ e Paeture systeaa presented thus far have been

built around penaanmit pastures* A system has beea developed

in Worth Carolina (59) which is ct^posed entirely of annual

plants* Zt is balleved that if varieties of plants adapted

to local oonditltme are selected that this system may be used

quite successfully in Tennessee* The plants* dates of seeding*

and periods of grasliig are as follows: "Rye* sown In September

graced fx*oin Wovember 15 to March 15{ crimson clover ai^ hairy

vetch* sown August 15 to Sept«aber 1* and grased from March 1 to

llay 15) Sudan grass* sown April 1 and grazed from May 15 to

Wovember 15) end Soybeans sown March 15 and graced from June 1

to Wovember 16* Several progreaslvely later sowings of soy

beans* or soybeans and Sudan grass in alt^nate rows* usually

furniah pasturage needed during the eeaeon indicated* thus

leavlztg the pure Sudan grass for night grazing or to be cut for

hay as circumstances demand*"
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Grazing aaaaona of psatnre pXanta» • Table XX sliova the

eeasons of grazing that zaay be expected from aosoe of the more

is^ortant pasture plants In Tenmssee*

TABLE XX* QUhZim SlASOIfS OF BASTURE BLASTS (58)

Same of Plant Season for Grailnir.

Permanent pasture plantsi

Benmida grass

Johnson grass

Kentucky bluegrass

Orchard grass

Rye grasses

Redtop

Rescue grass

Timothy

kAlfalfa

Alsike clover

V Red clover

Shite clover

Hop clover

Bur clover

Lespedesa

Supplementary pasture plantst

Barley

Covpeas

Crimson clover

Late spring to early fell

Spring to fall

Spring to iate fall (unless soms

growth is saved for winter)

Early# spring to fall

Fall# winter^ spriz^

Early spring to late fall

Fall to spring

Early 8£n*ing to late fall

Spring to early fall

"BBiyly spring and fall

Early;^ spring to fall

Early spring and fall

SiMTing

Fall to spring

Early summer to fall

Fall and spring

Late summer and fall

Fall to spring

■'i

(Continued)
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TABLE XX. ORAZIWJ SEASOHS OP PASTURE PLASTO (38) (Continued)

Rame of Plant Suton for Qyftgiag

Italian ryegrass Early fall to midsusxaer

Cats Fall# vintep and apping

Rapa Early susibmip# late fall and

vinter

Soyl>eana MidiunBep to fall

/ Sudan grass Early suwer until frost

Sweet elover Very early spring to late fall

Vet^ Fall# winter and spring

Wheat and rye Pail and soring

Pasture Estahlishaent

Xt takes nattire a Icaig time to establish a pasture* This

undirected and unaided establiahnent of improved pastures

requires many years for its full developrasnt and thus results

in a great waste of potential resources. The low production

of the ft'Terage pasture in Tennessee is due. to a large extent.

to the lack of effort on the part of the farmers to establish

desirable pasture plants.

3eed«»bed preparation and seeding. - "Host of the plants
recommsnded for permanenF"pastures (36) have small seeds,
and the young seedlings are weak. It Is necessary, there
fore. to prepare a good, firm seed-bed and to cover the
seed li^tly. A general practice is to seed the grasses,
and legumes in small grain, which is considered a nurse
crop. In the defense of this practice it is claimed that
the tfdieat. oats. rye. or barley take the place of weeds
and are leas haxmiful to the pasture plants than are weeds,
and in addition there is a crop of grain or hay which pays
for the labor exp^Eided. Rumerous experiments have shown
that pasture mixtures, if sown In the fall or early spring
without a nurse crop, will be highly productive the first
year, and if grased properly will provide a larger net
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retupn than tiio grain orop* 1!he land to be seeded should
be plowed long enough before seeding tiae so that it will
becooe settled axui firm* A light discing will put the
soil in condition for seeding« which is usually accon^jlished
by broadcasting* Zf a cultipacker is available* running
this over the land after seeding is the best loethod of
covering the seed* If there is no 'lultipaoker available#
then an ordinary spike«*tooth or drag harrow with the
teeth sloping sli^tly backward should be used* Where
the seed is such as will flow through a drill the
seeding and covering zoay be accoo^lished in <xa» operatic*
axid usually a better* more uniform stand results if the
seed is drilled than if it is broadcast*"

Seeding dates* - It is inp<MPtant that plants be eeeded

at their proper time in order to get the best results*

Table XXI shows the seer'ing dates of the more important

pasture and forage plants in Tennessee* These dates are not

absolutely stationary but may be adjusted to a certain extent

to fit a particular situation* Dates* sspeoially for the

supplementary pasture plants* may bs adjusted so that ths

grasing will be furnished when it ie aoet needed*

TABLE XXI* DATES OP SEEDING PASTUHB PIAHTS IK TMKESSEI {27)

Name of Plant Date of Seeding

Legusiest

Alfalfa

Alsike clover

Bur clover

Cowpeaa

Crimson clovsr

Hop clover

August 20 • September 10

Kerch 1 *• 20

August IS « September 1

Karoh 1 « 15 or earlier

August 1-30

Xarbh 20 «• J^ms 20

July 20 • SeptMdcsr 1

(Contisnsd)
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TABLE XXI. DATES OF SEI;DIN0 PASTURE PIAHTS IH TE51ESSBE (27)
(Continued)

Hame of Plant

Lespedezat

Kobe

Korean

Tenn. 76

^^^Serecia

Rape

Red clover

Soybeans

Sweet clover

Vetch

White clover

Non Legtmeai

Barley

Bermuda grass

Johnson grass

Kentucky blue grass

Millet

Oats

Orchard grass

Date of Seeding

"I .

March 1 • 30

March 1 * 30

March 1 • 30

March 15 • July 1

January, February
- .if*

March 1 • 20
A-

September 1 * 20

August 1 « September 10

March 1 •> 15

April 15 .* May 20

March 1 * 30

August 15 •# 30

August 1 * September 15

August 1 « 30 • March 1 • 15

-'i 

V

September 20 October 7

March 15 « May 15 /

February 1 • March l&l

April 20 - July 15

March 1 • IS I

September 15 • October 1

March 1 • 15

August 20 • September 20

(Continued)
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TABLE XXI. DATES OP SEEDING PASTURE PUNTS IN TENNESSEE ( 27)
(Continued)

Name of Plant Date of Seeding

Redtop March 1-15

August 1-30

Rescue graaa September 1-20

Rye October 1-20

Rye grasses September 1-20

Sudan grass May 1 - 30

Tall oat grass September 1-30

Timothy March 1-15

August 1 - October 15

Wheat October 10 - 20

Methods of establishing pastures. - Neel of the Middle

Tennessee Experiment Station (29) has developed several methods

of establishing permant pasture. The methods are as followsJ

(a) "Prepare land for alfalfa, liming and using
fertilizer and manure if available. Then Meed
20 pounds alfalfa, 1 to 2 pounds bluegrass, and
pound hop clover to the acre. Use as meadow till grass
takes alfalfa. Late August or early September seeding
preferable, (b) Seed mixture of 10 pounds (yarrow
free or practically yarrow free) redtop, 2 pounds blue-
grass, 1 pound white clover, 2 pounds common lespedeza and ̂
pound hop clover to the acre. Late August or early September
seeding preferable for all but lespedeza. Spring seeding
should be made in February, (c) On thinner land in
February or early March sow 15 to 20 pounds per acre of
common lespedeza and with this seed 2 pounds bluegrass and
^ pound white clover per acre. Another method is to seed
lesoedeza alone and in October run disc about straight in
lespedeza and use harrow unless growth on land prevents and
OGOo. bluegrass, white clover, and hop clover. After
lespedeza has enrighted the land, larger amounts of blue-
grass may be sown, (d) Bermuda. - A good method with
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Bermuda is to establish bluegrasa^ white olover* hop
clover» and oomtnon lespedesa on the land first and then
set out Bermuda roots at intervals of 6 feet. If land
is good enough this will give a fair all-year pasture*"

The following method (19) may be used to establish per-

xnanent pasture on poor soils. Sow 5 to 10 pounds of les*

pedesa per acre in tfarch. In September or October disc the

lespedeza and sow rye# be sure enough lespedeza seed have

matured to reseed the land. Use SCO poxmds of phosphate per

acre where needed. After one or two years of lespedeza pre

pare the land in August. Apply 200 to 300 pounds of acid

phosphate and 800 to 4^000 pounds of limestone per acre in

September and sow rye with permanent grasses and clovers.

The following is a suggestiont 1 bushel rye« 8 pounds orchard

grass* 2 pounds redtop and bluegraas mixed, 2 pounds alsike

and white clover mixed* 2 pounds alfalfa (inoculated). Add

6 pounds sweet clover (inoculated) and lespedeza mixed in the

spring.

Temporary pastures may be established by preparing a good

seed-bed and sowing the seed broadcast* or with a gfain drill

if possible* at the time desired.

Pasture Fertilization and Liming

Due to the fact that the fertility level varies from

farm to farm as well as from one section to another in the

state it is impossible to make fertilizer and lime recommen

dations which will fit every particular situation. To make

accurate, recommendations one should know the history of the

soil* the analysis* the pH value* and the plants that are to

be grown upon it.
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Need of plant food elements in solla of various parts

of the state* • With the exception of the western two thirds

of West Tennessee and the Central Basin (outside of the red lands

of Rutherford County# and parts of adjoining counties) the soils

of the entire state show a decided need for phosphozus (24).

The very sandy soils of Fentress County show a great need for

potash* Practically all of the soils in the state need nitrogen#

Need of lime for various types of Tennessee soils (25)

"The soils of East Tennessee are chiefly of liniestone
origin* Even the shale# or slate which produces the
so-called slaty soils# contains an appreciable quantity
of lime* East Tennessee soils# however# regardless of
origin# analyze poor in lime# practically no carbonate#
the foimi found in the limestone rock# being present*
In general the brown or chocolate-colored soils need
lime less than either the gray or the yellowish-colored
soils* In fact# it may be assumed for practically all
uplands long in cultivation and much depleted in
fertility# or "worn out"# that liming will prove
highly beneficial.

The soils of the Cumberland Plateau are especially
poor in lime, so that liming is profitable from the
outset on the newly cleared land* It should be
considered one of the first essentials to the success
ful farming of this promising section*

of the Highland Rim are # generally speaking#
in need ofT.imlng" Even oFThe beat of the brown, or
mulatto-colored# soils such as are found in Franklin
County, it has been amply demonstrated that liming is
required in order to produce alfalfa successfully#
The gray lands of the Barrens type are naturally vei^y
poor in lime*

The soils of the Central Basin are less apt to require
liming than are those of any other large area in the
state* However# numerous trials have convinced the
writer that liming will prove profitable on the majority
of the uplands in the Basin*

The soils of West Tennessee# though not of limestone
origin, except along the eastern border# are about as
well supplied with lime as are the average soils in
other portions of the state* In certain places# such
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as the rich alluvial lands of Lake County and the rich
lowlands of Obion County, alfalfa is grown successfully
without the aid of liming. If, however, the soils at
the Jackson Station be taken as representative of West
Tennessee, liming la fundamentally important."

Fertiliser reconmendations. • Uooers of the Tennessee

Experiment Station (24) makes the following fertilizer

recommendations for meadows and pastures in Tennesseet

Group I,
The poor types of dolomite soils such as the gravelly

ridges and hills of East Tennessee.
(b) The poor shale or slate soils of East Tennessee.
(c) The Cumberland Plateau soils*
(d) The "Barrens", both gravelly and "flatwooda" of the
Highland Rixn or Middle Tennessee and of the western
border of West Tennessee.

300 pounds per acre of a 5-10*5

Group II.
(a) "Tellow" land of western two-thirds of West Tennessee*

100 pounds per acre of a 15-0-0

Group III.
(a; ̂ Red" land of West Tennessee.
(b) "Yellow" land of eastern third of West Tennessee*
( 250 pounds per acre of a 6-10*6

Group IV.
(a)' "White* land of West Tennessee.

300 pounds per acre of a 5-10-10

Group V.
(trj Red soils of Rutherford County.
(b) "Mulatto" soils of the Highland Rim and of East
Tennessee.

(c) Better class of dolomite soils (Valley type).
(d) The deeper and more fertile types of shale soils of
East Tennessee.

300 pounds per acre of a 6*10*6

Liming reooBmendations. * Mooers (12) in writing on

liming for Tennessee soils has the following to say about rate

of limingt "Three series of experiments with ground
limestone appllc.! at four different rates, namely,
2, 4, 6, and S tons per acre, were conducted on \ to
1 acre plots in three different localities on the
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Highland Him and also in two different counties of the
Central Basin* In each series the crop grown was
Alfalfa« and in every case the same amounts of manure
and fertiliser were used for each rate of liming* Al^*
though in four out of five trials^ lime proved necessary
to the profitable production of alfalfa^ 2 tons of ground
limestone per acre proved an^le, the yields of hay being
practically the same for each of the different rates*"

Summary and recommendations for the fertilization and

liming of pastures In Tennessee. • It must be remembered that

any pasture fertilization and liming program has, from the

farmers standpoint> two purposes# namely# to increase the

yield of the pasture# and to increase his income* Profit must

not be sacrificed in order to produce a good pasture* There-

fore# it will be necessary to fertilize the pasture in the

most eooniXEoical way possible*

The use of nitrogen on pastures is of doubtful economy

except under very intense pasture management and in establishing

new pasture# nitrogen aids greatly in getting the plants

started# barnyard manure as well as coimnercial nitrogen will

do well in such a situation* After the pasture has been

established it will be# as a rule# more profitable to induce

legumes such as white clover to grow in the pasture by making

conditions favorable by using lime and phosphorus*

Potash may prove profitable on lands which have been

cropped heavily for a long period of time or on soils

naturally low in potash* With these two exceptions# potash^

as a rule# will not prove profitable on Tennessee pastures*

Phosphorus and lime are especially needed on most

Tennessee pastures* These two elements not only increase the
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yields but la^rove the feeding value of the pasturage ae veil.

Better z^sults are usually obtained when phosphorua and lizoe

both are applied then ehen either is used alone, Vith few

exceptions, all of the pastttre soils in Tennessee will show

response to phosphorus and lime.

An application of manure will greatly improve most

pastures. However, the controlling factor in its use will be

the need for it on other crops,

Pertllizer and lime for new pastures on land which has

been cropped heavily>

(a) Fertilizer • use complete fertilizer as recoxoaended by the

Experiment Station. Amount of phosphorus

may be increased*

(b) Lime • 8,000 pounds per acre, except on soils which will

grow red clover.

Fertilizer and lime for established pasturest ^

(a) Phosphoxms 800 pounds of 16ji phosphate psr acz*e, or

equivalent, except on soils not responding

to phosphorua. Apply about every four years,

(b) Potash use only on soils low in potash, 100 pounds of

muriate of potash about every four years,

(c) Hltrogen • not generally recommended* Supply by using

legumes* Barnyard manure may be used if

available,

(d) Lime - 2,000 pounds per acre every four to eight years.

Sufficient to permit the growth of red clover.



grazing Management

Grazing newly seeded pastures* - Newly seeded pasturea must

be grazed rather carefully* The seedlings are young and tender

and are not firmly rooted and due to this fact the grazing

animals pull them up* Grazing should be light and very care

fully regulated the first year*

Grazing established pastures* • The system of grazing

used determines the best grazing management practice* If

intensive grazing is being practiced it will probably bo

profitable to divide the pasture into two or more fields and

rotate the grazing* That 1b, graze one pasture for a while

and then shift the animals to another pasture* grazing it

while the first pasture is recovering* If a very large

acreage of pasture is available for each grazing animal* the

added expense of fencing and furnishing water for rotation

grazing probably would not be Justified* For best returns

and more unlfom grazing it is advisable to use two or more

kinds of livestock* It is well known that some animals prefer

the leaves* others will eat the stems and the coarser plants*

while some will eat the growth of sprouts and shrubs*

Grazing supplementary or rotation pastures* • The aim of

any grazing management program is to get the most grazing from

the pasture without reducing its productiveness* The grazing

of supplementary pastures is naturally determined by the

permanent or rotation pasture* Supplementary pastures should

be so arranged that they will be in their maximum production

when most needed* In that way full benefit may be had from
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both pernianont or rotation and tomporary paatnre# Following

l8 an example of a grazing aanagemeiit program built around a

bluegraas pasture. Use bluegrasa from April to July, Korean

lespedeza from July to October, Winter barley from October to

December, Bluegraas from December to March and Winter barley a*

gain from March to April#

When to start grazing. • It la known that young grass Is

a more desirable feed than grass approaching maturity. There

fore It seems logical that young grass should be grazed* How

ever, the pasture must have a chance to make a good early

growth of about three Inches before grazing la started or It

may suffer later#

When to stop grazing. - Grazing should be stopped In

time to allow about three Inches of growth to accumulate Am

before winter. This growth will aid the production of the

paatxire the next year and will protect the soil from erosion

dtirlng the winter# If pasturage Is to be saved for winter

gx^zlng the cattle should be removad In late June or July#

Clipping

There are two reasons for clipping pastures, namelyt

to control weeds# briars, bushes, etc., and to promote a more

uniform growth which means the animals will graze more

uniformly and will thus receive a larger amount of hl^

grade forage#

22 control weeds, briars, hushes, etc* • A well planned

clipping program may completely control such growth. Such



75,

plants as bitter weeds and ̂ og fennels which are propigated
*

by seeds may be coB^>letely eradicated if they are not allowed

to go to seed* Experience has proved that it is best to clip

the plants about three or four inches above the ground in the

early sunaner and close to the ground in later summer* A higher

percentage of eradication results if this method is followed*

If the land is too rough to put a mower on, the clipping may

be done by hand* Close grazing also tends to weaken and

destroy undesirable plants* It is usually desirable to let

the livestock graze the pastures close at least once a season

for this reason*

To promote a more uniform growth, - Pastures should be

clipped fairly close at least once a year. The clipping should

be done Just after the peak period of growth* Clipping at
*

this time will remove the high rank growth that has accumulated

and become tough and unpalltable and will encourage uniform

grazing and growth throughout the pasture* Clipping to control

weeds and promote tuiiform growth should be done at the same time.

Renovating Old Pastures

Pastures become unproductive because of a lack of desirable

pasture plants* There may be several reasons for pastures

running down. The pasture may be grazed too close for a long

period of time, a practice which tends to kill out pasture

plants. The soil may be so lacking in plant food elements

that it cannot support a productive growth* Also, poor drainage,

the presence of undesirable plants such as weeds and brush may

cause pastures to become unproductive*
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Renewing pastures which have large bare places and a

large weed population* • Probably the best solution to the

problem of inqprovlng sudi pastux^es is cultivation^ liming

when needed^ fertilization with mineral and nitrogeneous

fertilizers (barnyard manure if available}# opening up all

drainage ditches if needed# and reseeding with desirable

pasture plants* It may also be delsrable to terrace or run

contour fuiu»ows or ridges at this time*

If the fertility of the pasture is veiry low# good results

cannot be expected from cultivation and seeding alone*

Keither can cultivation cCLone be expected to give good results*

If the fertility level of the pasture is raised and desirable

pasture plants established a productive pasture with a

minimum population of weeds may be expected if proper grazing

laanageiitent is practiced* If the organic matter in the soil

is low and manure is not available it may be necessary to

turn under a green manux^ crop* This treatment requires more

time but the benefit to the pasture will be great*

If the pasture is rough and rocky and cultural treatment

cannot be given, probably the best solution is to remove all

brush# sprouts# etc* which are undesirable and top dress with

fertilizing material and lime and reseed with deeirable plants*

Renewing pastures partially unproductive* • Pastures

which ars only partially unproductivs nay not need much

cultural treatment* All brush and undesirable plants should

be removed* The bare or galled places should be spread with

manure or have livestock fed on them* Top dress with mineral
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fertilizers* and nitrogexxeo^s material available* llcae*

and reseed with desirable plants* The fertilizing laaterial*

lime and seed should be disked or harrowed in* If the pasture

has a fair sod on it disking probably should not be done*

The amount of fertilizer and lime to use in any case will

depend upon the particular situation* General recommexidatlon

have been made under the heading - Pertilizing Pastures*

Size of Pastures

There la no definite rule for determining the desirable

size of pastures in general* The size must *>e determined for

every particular situation* Factors ehich determine the

desirable pasture size aret the amount of pasturage available*

the kind of pasturage available* the productivity of the

pasture* and the number of aniamls units to be gi^zed*

It must be borne in mind that the young tender grass is

the most desirable for grazing* Therefore* enough animals

should be on a pasture to keep it fairly close* although not

enough to graze the pasture close enough to injure it* If

a number of pastures are provided and enough livestock are

grazed to oat the grass a little faster than It grows on any

one pasture it may be possible to get full benefit from the

young* nutritive plants by rotation grazing* If some of the

pasturage is not needed for grazing it may be.out for hay*

In general* supplementary pastures should be smaller

than permanent* Supplementary pastures are* as a rule* more

productive and do not last as long* For these reasons the

animals being pastured should be on an acreage small enough



78,

that thoy can giraze it fairly close* In this way tha witire

acreage pastured is consumed and not trampled and picked over*

By using such a system* any part of the suppXenentaz>y pastxarage

not needed for grazing can he out for hay* Tes^orary f<mo6

nmj he used, to divide the field into smaller areas*

Water and Shade

It is very necessary that livestock have plenty of water

and shade* especially during the summer* If natural shade*

such as trees* is not present it may he necessary to construct

shed for the purpose* These need not he expensive* sueh

materials as brush* poles* and straw may he used* Shade should

not he located along streams or lanes hut should he scattered

over the pasture in order to conserve the droppings* Droppings

falling in lanes and streams are wasted*

There should he a plentiful supply of clean water at all

times* If ponds are used the water should he piped to a

trough at a lower level if possible and animals not he

allowed to wade in the pond* If streams are used one should

he sure the xrater is not polluted* In genez^l* springs and

wells are usually the safest source of water* %e water

supply should he as convenient to the animals as possible so

they will not have to walk long distances to it*

Level Terraces for Pasture

Level terraces or contour ridges benefit pastures in

three ways* namely* in checking erosion* conserving moisture*

and preventing the seeds formed by such annuals as lespedeza
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and alsike clovar from being vaahed off tha l&nd«

The main objection to contour ridges In pastures la the

Inconvenience thay cause In mowing* Mowing can be kept at

a minimum, however. If oloae grazing la practiced. This In

convenience need not be great If care la taken In spacing

the tez*races* They should be far enough apart to allow a

moww to run freely between them#

Terracing may be done at the time the seed-bed Is pre

pared for establishing the i»sttara or It may be done after the

pasture has been established# Both times have certain advant

ages. If the soil Is rather Impervious to water It may not be

wise to terrace at the time of seed-bed preparation# The

terraces may cause concentration of water if a heavy rain comes

and If the terrace should break over a ditch may be washed

out. While if it were terraced after the sod had been

established such would not be the case. If the soil is of

a porous nature it will probably be best to terrace at the

time of seed-bed preparation.

The following directions are given for level terracing
In seed-bed preparation of pastures by the TThlted States

Department of Agriculture (37). "To terrace a pastxire,
one should first establish level contour lines with
a terracing insti*uaient. A satisfactory inethod of
terrace construction consists of making a one round
back furrow with a double gang plow, leaving on a s1;eep
slope such as a 20 - percent slope strips to be cut
the width of a disk. This would leave the crest of
the terraces about 10 feet apart. On gentler slopes
more space my be left between the terraces. Such
plowing of terraces, disking, and rolling In pre-
?aration for seeding can be done at the rate of

acre in 2 or 3 hours and costs but little more
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than th© ordinary mathoda of aead-bed preparation*
Following the first heavy rain# some hcmd work la
necessary to repair breaks In the low places* After
that only the very heavy rains are likely to overflow
the terraces*"

■a-

In terracing pastures already established the general
direction as to laying out the'" terraces and back furrowing
are the saioe as used In terracing vhen preparing the seed*
bed#
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