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IWPf'ODUCTION

Land daBWgtt resulting from vat^r erosion was considered

to be serious In the Snipe Creek Watershed. S0B« areas of land

have been rendered totelly unproductive or have descended to

another use due to accelerated vater erosion*

Sheet erosion has oecured on a large percent of the

sloping cultivated land» Gullies ranging from a fev feet up

to wany feet in depth were not uncouOTon on steeply sloping

lend where water has a tendency to converge,

Punoff rates were increasing because of soil deterioration

and have increasingly provided larger amounts of sediment

deposition.

Infertile outwash in some areas has burled portions of

the flood plain, resulting in decreased productivity of some

of the most fertile soil. Drainage probleu have become more

prevalent in somi mr^&§ where heavy deposition has been not d.

The combined conditions described above have caused some areas

of the flood plain to be reverted to lower value uses, for

•xamplci to woodland and brushy pasture.

Continued aggravation of flooding has occurred on the

lower reaches of the main streairii due to increasing sedlrnent

deposits which reduce the carrying capacity of the channel.

Flooding below the watershed has resulted in crop losses from

inundation and damage to farmsteads end city properties

located on the flood plain below the watershed.

Upon return of the drought years siany cities have realized ^

that reservoir water supplies have been rendered inadequate



due to tremendous deposition* An exemple of this vas cited

in the Sabetha Lake Watershed located in Nemaha County, Kansas.

The dam for the Sabetha Lake vas completed In 1936 as a project

to provide vater for the city of Sabetha, In 1951 measurements

ade by the Soil Conservation Service of sediment deposited

in the Sabetha Lake produced the following information.

It vas determined that the reservoir had a storage
cppacity of l,3>+6 acro.feet when the storage began and 737
acre-f«et at the date of the survey in 1951 • Thus the
original capacity had been r educed by 6C9 acre-feet of
sediment below spillvay elevation. This reduction
amounts to about 1+5 percent of the original storage
capacity and represents «n average loss of 2.9 percent
per year* The annual accumulation of sediment below
spillvisy level has everaged 39*3 acre-feet or about
12,800|OnO gallons. The surface area of tbe reservoir
has been reduced from 115.0 seres originally to 99»5
seres at the date of the survey* ^

The Pilot Watershed Program

The need for a study of soil and vater conservation

practices as illustrated in the preceeding situation led to

the development of the pilot vatershed program by the 83rd

Congress 1st Session, 1953«

Pursuant to Public Law 156, 83rd Congress, 1st session,

H, R, 52?7, 65 vatersheds in 27 states vere designated for a

"pilot plant" program for watershed protection. Congress

appropriated $5tOOO,000 for use in fiscal 195^* The estimated

Federal cost of these projects was $29,000,000, ?jnd it was

expected that local people would contribute at least an equal



««ount in carrying out these projects. The project vas to be

coffipleted vlthin a pt^rlod of fiv© years, according to specifi-

cations set forth In the work plen.^

An excerpt from Fublic Law 156 read as follows!

For expenses necessary to conduct surveys, investi-
gations, snd research end to carry out preventfjtive
BHiasures, including, but not limited to, enginroring
operetiors, w thods of cult Ivrt ion, the growing of
vegetation, and changes in use of land, in eccordrnce
vith the provisions of Public Lav ^-6, Seventy-fourth
Congressi S5»000,000,*^

The program was divided into two phases, the first vat

the application of cons<?rvstion practices and measures; the

second involved the evaluation of the applied conservstlon

practices and s-.easures.

The first phase had tvo rasajor sections. One consisted

of structures which vere priBiarlly for flood prevention,

including floodwater retarding structures and stabilizing and

sedinent control structures* A second section included

neasures for the conservation of watershed land and flood

prevention, including contour farralng, diversion ditches,

ran^re conservation, pond construction, erosion control structures,

crop rotations, etc.

The evaluation phase of the progratt Included a physical

evelu tion of the practices and aseasures, This phase was

conducted by the Soil Conservation Service, An economic

For each Pilot Watershed in Kansas a work plpn was
prepared by the USDA, Soil Conservation Service, Ralina, Kansas*

^ Fublic Law 156- 83rd Congress, Ist Session, H,R, 52?7



evftlttition %»as undertaken Jointly by ^-h^ Roll Conservation

Service end the Kansas Agricultural experiment Station,

A nseaoranduffi from Bob^rt M, Salter, Chief, Soil Conservation

Service interpreted the "pilot plant" objectives to tneani

The Congress has Indicated its ntent that this
shall be a pilot plant program. The projects are intended
(1) to provide experience in developing sound procedures
for local-Stete*Federsl cooporfttion in pchJeving 'he
vs^.tershf^d objectIvs of local pf'oplet and (2) to doinon-
strate the actual physical results of a planned watershed
program by determining increased productivity, decreased
erosion, decreased flood veter and sediment dawages, and -

other benefits resulting from the watersh d ircprovements,-'-

The Snipe Creek Watershed

The Snipe Creek Watershed vas an area of approximately

16,^-00 acres of 26 squsre railes loc?»ted in East Central

Marshall County, Kansas, It was a long Rnd narrow watershed

measuring about 1? siiles in length and not exceeding four

miles in width which extended in a general Southwesterly

direction. Snipe Creek Jo:'ned the Black Vermillion Biver

which in turn flowed into the Blue River about iridway between

the towns of Irving a-d Clebourne, Kansas,

Agriculturally, the Snipe Creek art>a was classified as

a diversified general farming and livestock-produclng area,

Approximatelv 6? percent (3>716 acres) is in grass.
Woodlands occupy 833 acres | roeds, railroads, farmsteads
and school grounds, 770 rscres. The principle cultivated
crops ar corn, wheat, ©nd alfalfa, Kajor enterprises
are dairy and range cattle, swine, poultry, and sheep.

Tobert ^f, Salt r. Chief, Soil Conservation Service,
Meaorandua to all Eesponsibl Field Personnel, June 29, 1953.



Nearly ell of the forage produced is fed to livestock
on the farws. Wheat end corn are principal cash crops, '

The cllroate of the watershed vas generally considered to

be favorsble to a relatively high yield for adapted farm crops.

Average annual precipitstlon recorded at OketO|
Marshall County, KansaSf is 28, ?7 inches. The highest
annual preclpitrtlon reported 5s 5^.^7, lowest 16,87#
Approxlm:-tely 80 percent fells during the growing season,
April through October, The frost free growing season
averages 170 days, ^

The soils In the Snipe Creek Watershed were described

as follows

f

The Loessial, or wind blown niaterial, oeetirt aalnly
on the higher uplands In the northern part of the watershed
or on the ridges forming the boundary of the watershed.
Only one soil, Crete silt loaR, has developed in this
material, 3

The Crete silt loam soils cover about 39* 5 percent
of the area of the Watershed, They include soils vlth
very dark usually thick, silt loam surface soils and
black sllty clay subsoils. They are underlain by Peorlan
loess, Hative vegetation Is predottinrntly big and little
bluestems, Indian grass and Canada wild rye.

The Crete silt loan) soils are blacker end not -aS

reddish at the Pawnee silt loam and the subsoils have a
more blocky structure. The Crete silt loam soils have
developed in calcareous Peorian loess while the Pawnee
silt loaij! has developed in acid glacial till.

As one starts at the nop of most hills in the water*
shed thf- first soil usually encountered Is the loessial
soil or Crete silt loam. In moving dovn the slope,
glecial soils sre usually found. The glacial soils

'--: cover about 53«5 percent of the watershed.

1 Work Plan for Snipe Creek Watershed Marshall County,
Kansas, USM Soil Conservetlon Service, Sallna, Kansas,
June 195** • P»2-3

2 Loc, cit,

3 Crete soil is referred to as Orundy in this study.



The Pavnee series includes very dark bmvn soils
developed from fine textured glacial till. In general,
they occupy the lover portions of the gentle slopes
belov the Crete silt loam. The subsoils ere dark brown
silty clay loams that are underlain by massive glacial
till. The soils are acid and low in phosphorus. Native
vegetstion consists mainly of big end little bluestecs,
Indian grass, switch grass and wild Icguines,

Soils ot the Korrill series usually occur down the
slope and Just below the Pawnee silt losirt, ^ This series
includes dark reddish brown soils developed fr^^r^ acid
glacial till, usually containing occasional glacial
gravels and smfll rocks. The subsoils ere moderately
heavy silty clay looms with a well developed structure
about U-O I'-ches thick. The parent materiel is e brown
to reddish brown silt loam glacial till. The Morrill
soils are acid and low In available phosphorus. Native
vegetation consists of the bluestems, Indian gress,
twitch grass and wild legutres.

The soils of the Burchard series, like those of
%&• ^k>rrill series, occur on slopes below the Pawnee
silt loan! and usually on slightly steeper slopes than
the Horrill soils.

The Burchard series Includes dark-colored MM^rntely
heavy soils developed in calcareous glacial till. These
soils have more friable subsoils than the Pawnee silt
loam and differ from the Vorrill silt loan in having
slightly lighter textured subsoils and glecial till as
parent material. They have thicker surface so: Is and
ffiore subsoil development than the Steinauer soils.
Native vegetation includes the bluestents, Indian grass,
switch grass, and wild legumes.

In the southern half of the watershed, where early
erosion exposed the limestone and associr.ted shales,
soils have developed on these residual materials. The
soils occur below the glacinl so:' Is r.nd border the
valley floor or some of the tributBrles, As they cover
only 1,5 percent of the watershed i they are quite
limited in extent.

Soils of the Sogn series have developed on line*
stone where it has been exposed in the southern part
of the watershed. The only soil f this series napped

study.
Morrill soil is referred to as Carrington in this
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in the viptershed Is the Sogn stony loain#

The alluvial soils are found on the flood plain along
Snipe Creek &r6 Its tributaries. These soils have
developed in the materiel wc shed down from the hills
and the hij^her lyinpr areas* The residue! soils cover
about 15*5 pi^rcent of the area in the vrtershed and are
sone of the more productive of all the soils. 1

The ProbleiB

The problem of vstershed development vas to design •

program vhlch vould perait the efficient reallocation of

resources in a manner that would result in net benefits In

terms of productivity, reduced soil losS| runoff, and flooding^

a plan th^t would be econoniically feasible.

The portion of the above roblens assailed in this study

%ies divided into two parts. Part I was to swasure net

returns from the sample area under reported conditions for

1953-195^ and to compute the anticlpeted net returns for the

tame area under projected full treataent. A comparison of the

two time periods would indicate the net gain or loss resulting

from on«,f8rm soil conservation measures. Part II was that

of measuring soil losses which occurred under actual conditions

in 195^ and for the same area under projected full treatment

|

oomparlng these findings to determine which program would

provide a sustained yield over tlwe with little or no lost

to soil fertility.

^ Fichard K. Jackson, Soil Survey jjt %h£. Snipe Creek
Watershed . Unpublished, Soil Conservation Service, 08DA, p.1-12

< T
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The Objectives

Objectives of the study were (1) to determine th« «^ects

on net returns of on-farm soil conservation measures Integrated

In a fully iBpleaented watershed progran; as specified under

recommended Soil Conservation Service procedures for water-

shed development in a pilot watershed, and(2) to determine

the amount of soil loss under the watershed progren» and to

compare this loss with practices which were actually in

operation in 195*+.

The Scope

The scope of the thesis was limited to a study of the

on-farm benefits accruing from a fully Ir^plercent ed watershed

program as specified by the Soil Conservation Service, "On-

farm" refers to benefits accruing on the land where conservation

treatments are actually applied and practices followed. Benefits

to land areas located below a treated field or farm are not

includ^'d.

Th« condition of "full tre^.tment" or "fully implemented"

was defined to be (1) one in which the agricultural land has

been terraced, contoured, fertilized, and has the necessary

erosion control structures installed, and, (2) one in which

the conservation practices have been applied or In op ration

a sufficient length of time so that maximum benefits relntlve

to soil and water ronservntlon and crop production have been

realised. All practices, epplic«»tlons, a-^d structures are



assumed to have been Installed or applied In accordance to

the Soil Conservation Service sp'cif ications for the Snipe

Creek v/atershed.

Due to retouree llesltetiont it vas not possible to include

the entire area, thus a sasiple of 2U- eighty acre tracts vss

drawn to gather deta on yields, land use and existing trest*

Kiests*

Cost estlRetes compiled by the Production Bconoa cs

Branch of the USDA and the Kansas Agricultural Experlnent

Station for a similer study in Brovn County, Kansas, vere

utilized.

Proj<"Cted yields vera necessary to determine output

under eventual full treatraient conditions and for yields under

varying degrees of treatroet and different rotations for the

various soils in the area. These estimates vere provided by

the Agro omy Department, Kansas Agricultural Experiment Station*

The accuracy of the net return computet ions rest a upon

the vailidity of the dsta collected in the field and on the

cost a-id yield estimates obtained from the 8bove*»«»ntioned

sources.

It vas further aiiuiiied that each of the tracts vithin the

ssmple vas op' rated as a complete unit and not as en Integral

part of a larger enterprise. Operptors of the tracts were

considered to have had average managerial ability and a

common goal of profit maxiaisation.

Soil loss coiaputations vere completed for the entire

saaple area. The validity of this cooputation vas limited
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to the accuracy of Brovning's Formula and to th« accuracy of

available soils data.

The General Procedure

Of the five pilot vatersheds that were located In KaftsaSf

the Snipe Creek Watershed was chosen to study because of its

slffiilsrity of so Is and topography to a rether large adjoining

area, thus increasing the possibility of utilising procedures

and conclusions in othor areas of similar characteristics.

Since the financial resources allocated to the study

vere limited it \tfas necessary to employ sampling techniques

to acquire the necess&ry data. In consultation vith the

Kansas Agricultural Experiment Station Statistician a sample

composed of ^ eighty-acre tracts vas dravn from the Snipe

Creek \''aterf;hed« Data pertaining to land usesi yields, and

soil treatments were collected through personal interview,

Ket returns were computed for each of the tracts within

the san^ple using a budgetary type of analysis. Three coT^pu-

tations were coispleted under different conditions, (1) Using

1953-195^ actual field data concerning land usesi yields,

and tre-atments combined with ostimated costs? (2) using actual

land uses and treat r!<«nts substituting estimated yields for th«

actual yields and estimated costs, (3) Assuming full treat-

ment as recommended by the Soil Conservation Service esti-

mated yields and costs were used.

Soil losses were computed for the entire sample utiliiiing
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the Browning Fornsula, Losses were determined for the sample

under the conditions vhich existed at the tire the dsta were

collected and under projected conditions of full treatment*

A purposive senple w^s extracted froia the original

sample. Ten tracts were paired according to sicilar soil

characteristics^ resulting in five pairs of eighty acre plots;

one merrber of eECh pair was fully treated a-^d one was untreated*

Since soil losses were determined on a projected besis

for each nenber of the original sample, it was possible to

eoBpute the differences in soil loss for the actual treated

ainus untrer.ted tracts and for projected full treatment minus

untreated tracts.

HYPOTKESBS

The hypotheses tested weret (1) that on-fartn treatments

recomnended by the Soil Conserva ion Servioe in the Snipe

Creek Watershed vill result in increased net returns, and (2)

that the soil loss for the area placed under the Soil Conser-

vation Service recomniended trcattrent will be reduced and will

result in a figure which will permit infinite cropping of Class

III and IV land with no reduction in yields, assuming nonsal

eliaatic conditions*

^ Table 16, Appendix

.K
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•IRICAL ANALYSIS

Acquisition of Data

The study of on»farm effects of soil and wat«r oonser«

vation in tha Snipe Cra^k Watershed v«s completed vith co*

oprretlon from the Soil Conaervstion vService and verioug

dapartmenta of the Kansas Agricultural Experiment Station.

Fletcher E» Bigga a ^d Henry Tuck<~r prepared the sample, ^

Per the purpose of this study the "B" Branch (approximately

2,295 acres) vbs excluded from the vetershed since develop-

Bant in this area was extrenaly limited due to lack of

Interest of the local people, ^ Thus all computatiors invol-

ving the total vetershed area were based on 1V,126 acres

rather than 16,'+21 acres*

The sample represented an area of epproxiaately 1,920

teres or nearly 12 percent of the total land area, excluding

"B" Branch, Data vere collected for the Wg NW^. of each section

lyi^g 50 percent or ssore vithln the watershed boundary. In

cases where it %#©s not possible to acquire data from the Wg Nl^

the next 80 counter clockvlse In the section vas used. Due

to differences in the sl«e of sections and for other reasons

it vas not possible for each of the 2M- tracts to be of equal

size. The range in slse vas from 59 to 83 acres, viith an

-tf

* Fletcher E, Riggs, formerly, Agricultotat fconooist,
Kansas Agricultural Experiment Stetion, Henry Tucker, formerly.
Statistician, Kansas Agricultural Rxperijaent Station.

^ figure 1 in Appendix
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«v«rage of 77 iptitt.

Data on eonf^nNftlim praetleesi land use, yields, crop

rotations, and fertilizers vere collected for the years 1953

and 195^ from each ares viithin the sample by personal inter*

Ti«v« The person Interviewed in each case was the operstor,

whether th'^ individual vas the actual ovinor op tenant.

The questionnaire used in gathering data %fa8 designed by

Fletcher 3, Biggs and the author, (For a copy of the quest-

ionnaire, see Appendix Form 1.)

For the purpose of raeasurlng land acreages, locating

fields, and sample tracts, aerial photographs of the entire

ample vere provided by the Soil Conservation Service,

Acreages used in the study vere computed fros the photographs

with a grid square acreape computer.

Budgets were prepared for each of the 2U- sample areas to

sofflpute net returns of on«fnrm conservation practices rr^dar

the actual conditions vhicb existed in 1953 » 195^ and under

projected conditions of full treatnent.

Data for this study were gathered in April 1955» thus

1953 ^'^^ 195^ represented the most current dcta available.

Ho attempt has been made to determine th« normality of the

years regarding rainfall and other weather conditions.

Effects of Conservation Practices
on Het FapiB Income

In computing gross returns for the years 1953 and 195^,

(Table 12 Appendix) total production was multiplied by th«
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«8sum«d prices which are shown in Table 1#

Table 1 Price assumptions for agrriciaturel coifiraodities pro-
duced In th^ Snipe Creek Watershed, Marshall County,
Kansas. 1/

CoBBodity
t

1 Unit
t

Price

Cora Bushel 1*25

Whest Bushel 1,80

Osts -

"^ Bushel .62

Clover' Ton 16.00

Alfalfa Ton 16.00

Ton 11.00

Kilo Bashel 1,20

Permanent Pasture %/ Ton 11,00

Silage Ton 5.50

X/ H. C, Love, J,

imey fwp Xawt, Ears*
, H. Collldge, R. D. HcKinney, Mp^^
Kansas Agricultural Experiment Stations

Circular No. 2Mf.

^ Native Pasture in each case was converted to hay
equivalent*

Price assumptions used were not the current prices but

those which have been recoaoended by the Extension Service

for the budgeting of future farm operations. The prices were

somewhat lower than the current prices offered for the com-

woditles ihown in Table 1, ^

In calciil?tlng gross returns for projected full treatrrent

the process was the sar^e as for the individual years 1953 and

195U' with the exception of clRSsifying the soils and measuring

the acreages of those soils in each field. The estimated
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yields for the corresponding soils in Table 13 Appendix were

used In the computet ion. A 1-1-»1 or 1-2-1 (rowcrop-sffisll

grain-lecurre) rotation was used for the upland soils* Half

of the bottom land soil wrs assuiRed to have been seeded to

rowcrops and half to legun^es, primarily alfalfa.

Upland crop acreage which was not terraced was reduced

by six percent to allow for land area used in the construction

of terraces when placed under projected full treatment*

The sane procedure was followed as described above for

computing total production on Class I land. Class V, VI,

and VII land which was being used for crop production during

1953 and 195^ was assumed to have been reverted into pasture.

Also, Class 11, III, and IV land wh ch was being used for

pasture or sone lower use was assumed to have been brought

under cultivation, thus in raeny eases the cropland acres

shown for 1953 s'^d 195^ are not equal to cropland acreages

listed for the projected* Thus one rrust be careful not to

cospare totals* The averages present a aor« accurate descrip*

tion of the situation* .

To facilitate the gross returns coraputetion a budget

analysis shaat was used* (Form 2 Appendix)*

Mat returns were calculated by subtracting frop gross

returns the variable costs attributable to the production of

various crops*

Variable costs (Table 2) included the cost of labor,

fuel, lubrication, and seed. Harvest charges levied against

parnanent pasture were for mowing and fence repair* It waa
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assumed for the purpose of cp.lcul'-tinfi' variable costs that

clover was drilled separately vith no o-h- r field preparation

and that the average life of alfalfs v^gs four years with seed

costs averaged over that period*

Table 2 Variable costs per acre of production for verious crops
In the Snipe Creek 'fatersh^d, Mar hall County, Kansas.^/

CroD
t Pre Harve^^t ^ \

% Fertilized i Unfertilised i

Corn • ^$8.12 $7.56 $2.26

Wheat 7.M+ 6.91 2.21

Oats 6.66 6.13 2.21

Clover y 5.19 5.19 1+.1+8

Alfalfa y 3.39 3.39 IM
Brone 1.05 1.05 .56

Hilo 7.2C 6.6>f 2.21

Permanent
Pasture .93

H€»tlred 1.9f 1.96 3.98
Cropland

Silage 8.12 7.56 9.00

Weterway Jf/ 3.98

y Cost Estimates are b^'pod on data acquired from the
Agricultural Beseereh Service, USDA, Kansas Agricultural Exper-
iment Station.

£/ Seed costs are included.

y Cost of $.12 per bale for custom baling.

ij/ Fre-harv08t costs are included in the cost of malnten*
ance vhich vas $7.50 per acre. A charge of $H^.if5 per acre was
levied for interest on investBsent, rate of interest was 5 percent,

The variable cost table includes only the cost of applying
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fertilizers; actual fartUixer costs are found In fabl« 3«

Table 3 Coat of fertilizer. 2/

i

Fertlliaer t Price

Hltrofen $ ,129 lb.
•
-• ^ .' r . ,

Pg 6j ^; J- j
.0955 lb.

K2 .0955 lb.

I,i»« 3.fH) ton

J[/ Cost S'^tiiBates vere based on data secured from the
Agriculturel Research Service, UvSDA, Kansas State College,

AppllCfition rstes of fertilizer vere co!r.;:uted on the basis

of recoBwendations listed in Table h^

Three dominnnt upland soils existed in the Snipe Creek

Watershed. Therefore the minority upland soils verc grouped

according to physical cher&cteristics vith one of the wejor

soils in the following manner t Grundy ^ (15C, 152), ir eludes

Summitt, (3C), Labette, (32), e)d Butler, (l^). C&rrington
f

(221), includes Steinsuer, (2U), and Burchard, (21, 210),

There vere no minority soils vilth similar characteristics to

Pannee . (20, 200), the third 'rsajor soil.

Soil numbers above were the mapping symbols used to denote

soil types in the Snipe Cre'^k Watershed. The numbers were

grouped under soil names because the differences in physical

characteristics were so slight f?s to make differe-tation

unnecessary*

Fertiliser requireaents for the bottom land soils, Wabash,

(9| 900), W'aukesha, iB^)^ Judson-Wabash, (930), were the saa«
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thus only one bottom goll was given In Table ^, Judson-Viabrsh*

Table 5 Illustrates per aere costs ehargad against terrecea,

waterways and grade stabilization structures.

Table 5 Annuel costs per acre for terraces, waterways, s-^d grade
stabillzrtlon structures. J/

Soil

i

f
,

TerTPP,^», , , ,

1 t Maln-
1 Interest itenanca

1

1 Wat p.

t

ilntercs
t Main-

tste^ nee

tOrade Stabiliza-
ition structures
1 1 Maln»
1 Interest Itonance

Grundy % .»+3 $ .36 $Kh5 $7.50 t .17 $ .03

Carrlngton M M) hM 7.50 .16 .03

Pawnea M .M) hM 7.50 .16 .03

2y Cost estlrrates were based on dnta secured irora the
Agriculturol research Servlca, USDA| Kansas Agricultural Experii?,e-t

Station.

Net returns per crop acre 1-- Table 12, Appendix, represent

rf»turns from cropland only| pasture, woodl; nd, wasteland, farm»

steads, roads, etc. have been excluded.

Of the 2h sample areas represented Ija Table 12, Appendix,

f'lPiHPe fully tri ted snd 9 «ere untreated, the remaining 6

were under varying degrees of treatment and could not be class-

ified In either of the two preceedlng groups.

Average per acre net returns under projected full treatment

In Tables 6 and 7 w«rt $30.00 which Indicates thf^t the average

fertility for both groups was equal or nearly so since the only

variation possible under projected net returns wes fron differ-

eneet In yields resulting fron variation in soil fertility.

The projected minus average colunn In T^ble 6 represents

the net gain or loss of projected full trcstment over actual
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full treatawnt which may or may not have been to the Soil

Conservation Service specific at ion a. i'hree of the 9 caaet

indicated a net loss, ad the differences in net returns ranged

froB a $»18,00 to Sl8,00 or a $36,00 spread, An average net

return of $2«00 per acre was shovn for the projected full treat-

ment over the average of 1953-'195^.

Table 6 Net returns p*>r crop acre from fully tr ated sawple
areps for 1953* 195^, Bn6 under projected f • 11 trf8t»
»ert in the Snipe Creek Watershed, Marshall County,
Kansas. 2/

Sanple
1251

s t Averape i t

t I of t tProJected
I I 1953 i I alnus

3 S16 $27 $22

5 30 58 M^

10 19 35 27

13 32 it 30

IV 22 33 28

18 28 ^ 26

22 V6 90 k8

2V 19 U 17

26 21 • 15

Average 26 31 29

$26 « V

30 .IV

36 9

28 .2

28

30 V

30 .18

32 15

33 18

30 2 1/'

1/ Table 12, Appendix,

2/ It Hsay be noted thj t t30.00-$29.00s$l,CO, However.
In dividing aut the original nunbers (before rounding) t2,6o
was the correct result.

In Table 7 the same comparisons vere rcade as in Trble 6

except that the 9 sample aress repr aented were entirely un-



21

treated, i'he variation In th« projected wlnus averege column

vas considerably less than In Table 6« The reason for this

inconsistency may be the result of differe t raanagement techniques,

rainfall, climatic co-dltlons, ard other vrristi ns which v^ould

normally or possibly occur «?ven vrlthin the relatively small

area of the Snipe Creek Watershed. The averaipje per acre net

return indicated a $3»00 advantage for projected over 1953-195*<-

average^ Sl.OO grf^ater than the advantage over the fnlly treated

1953-195^ averege shown in Table 6»

Table 7 ^«Jt returns per crop acre from untrerted sar pie are.sjs

for 1953, 195**', and under projected full trr.atp-e t in
the Snipe Creek Watersiied, fSarshall County, Kansas, %/

SNiapl* t

1251 JL251L

t Averaf-e
I of

Jl 121

t I

» tProjected
t t roinus

tPro.1ectfi<ilt fiV T^ffi

6 $2»f S31 $28 $32 $ ^

8 21 11 20 28 6

9 20 "^'VlUiih 28 -6

15 9 m m 27 13

19 19 80 so 29 9

20 in If 20 28 8

29 53 3^ M» HO •If

33 20 » 20 22 2

35 36 ^ 38 37 -1

Average 27 28 27 30 3

2/ Table 12, Appendix
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Table 8 Net returns fron treated and untreated selected
sample areas, Snipe Creek Wat s^ed, Marshall County,
Kansas* jl/

t

t

Sample i Averap:e
Hoaber ^^95^-195^

t

tEstinated
t yield
t 195^

1 li

t t

1 le

tPro.iected:

rejected
ralnus

iSti'T^ated

199^

tProjected
t nsi-nus

t average
:19^V19'5V

I
$22
28

$15
22

$26
32

$11
10 n

1
26
20 1 3S

28 20 8

1|
15 IV

20
17

28
27

8
10

.2
13

- 2l>

19
17
20

22
22

32
29

10
7

15
9

26
20

15
30

HO
16 il

-7
15

18
1

Treated
average 22 25 SO 5 8

Untreated
average 22 17 30 13 7 V

%/ Table lU, Appendix, Costs and returns Itom treated
and untreated sample aress for 1953» 195^ and under projected
full treatment in the Snipe Creek Wat frshed, Marshall County,
Kansas*

2/ The first member of each pair was fully tmated.

3/ It way be noted that $30«00«$22*0O«$8,00, however, in
dividing out the original nuabers (before rounding) §7*00 is
the correct answer*

Ten selected sample areas were paired in Table 8 accord-

ing to similar soil characteristics in an effort to eliminate

wuch of the vat*la%lon In fertility among the different tracts

of land. One member of each of the pairs was fully treated

snd the other was coaipletely untreated, this peraltted a
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coinpariaon of total saBspltt «r«a8 vihich under projected full

treetrent the average per acre net return is equal to $30,00

for both the treated and untreated san'ples; any variation in

these figures vould represent a variation in fertility between

the tv»o areas* *

Net returns for 1953 snd 195*+ were av^rpp^^d In an attempt

to remove so?re of the vrriation due to ve&ther conditics,

insect darcagos, InECcurcte reports by farirers and other

factors vhlch cause yields to vrry frcn year to year. How-

ever this average nay or may not be representative of avercge

long run yields and therefore must be accepted in this light*

The substitution of estimated yields for the yields reported

in 195^ Wfs done to remove variation resulting from the above

mentioned factors*

Average net returns for the averaged 19^3-195'^ period on

treated and untreated samples were found to t© equal. However,

it Bay be noted that vhen estimated yields were substituted

in 195*<' thet the average net return for the treated areas

indicate an $8,00 per acre advantage over the untreated area,

A ecMiq^arison of the average net returns from the treated

averaged 1953-195'+ erea to the net returns from the projected

full treatment ere&| indicntod an $8,00 net gain per acre.

The sane comparison using the average of the estimated yield

195^ area yielded a 5«00 per acre net gain.

Sample areas were selected and paired by Orlville W,
Saffry, Soil Scientist, Soil Conservation Service and the
author.
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A similRT comparison of the tvo untr-sted areag resulted

in the folloving flrdini^s, net f»ln per acre for the projected

are* ov«r the Average 1953-195**- area of S7»00 and a $13 .CO

net gain per acre over the Estimated yield 195**' area.

The varietlon in per acre net f^alns for treated and

untretHted erers urder the Average 1953-'195'+ ^as alight. The

tr**ftted sreas under the estimated yield 195^ shoved consider-

able benefits in the form of net gains \s>hlch vould indicate

that considerable fluctuation of yields were present, possibly

due to weather eorditi ns or erroneous yield reports.

Effects of Conservation Practices on Soil Loss

Per acre srll losses vere coBsputed for all Class III

and rv upland sUs In the Snipe Cre«k Vlatershed,

Browning's formiila vns used as a basis for est luxating

soil losses under varying man&fp«Ant practices and topo»

graphy. Calculations in this study were limited to the three

ttt^er soils, Grundy, Carrington, and Pawnee | the ralnority

soils were grouped viith the major soils according to similar

physical characteristics as described in the preceedlng

sect lor. Browning's Porwula utilizing the factors given in

Table 9 v^er^ as follows t (Botation X Treatment X Soil Factor

X Percent Slope X Degree of Erosion X Length of Slope)8 equals

tons per acre of soil loss.

For comparison, soil losses were coKputed for two different

time periods on the total sawple area. The first period was

195^ using practices whch wars in effect at that tiae. The
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Tabl* 9 Soil loss factors as derived front Bri>wn5.ng»» Poraals,
applied to the thr«« aajor s lis In the Snipe Crsek
Watershed, Iter shall Count/, Kansas X/

sss. szm:

TMcUttXat

Potation
3-2-0
3-1-1
2.1-1
2*2-1
1-1-1, 1-2..1
0-2-1
1-1-i^

'
r:

Cont inuous corn
Continuous grain
Contl luous broae

Treatnent
Wo tr»8tspent
Contoured
Terraced ad contoured
Full treatment £/

Soil factor V
Percent slope It/

Degree of erosion J2/

Lenftt) of slope y
Conversion factor

^?^J. ;Lgg? fyc-'tpra

.qrm<ly \ ?'fi>fn>>,t t <^f!rr' -^^-^n

2.6
2.0
l.W
1.2
1.0
•5
.3

If.O

.9

.1

1.0
.25

.128

1.2

.3

1.1

3.8

i

2*6 2.6
2.0 2.0
l.W l.«*

1.2 1.2
1.0 1.0
.5 .5
.3 .3

v.o »f.0

.9 .9
a •1

1.0 1.0
.25 .25
.15 •15^
.128 .128

1.3 1.0

•3 .5

l.I X.l

2> 3.6

8 8

1/ Kenneth K. BarneS| Richard K. Frevert, and Glenn ^.

Pages 21»f, 215, 216, 21?.

1/ Kenneth i<.. barnes. Kichard s. rrevert, and Qienn '

2/ Full treatnent Includes terraceSf eontouri^g, fer*
tlllaer and liKO.

3/ Soil factor represents the propensity toward eroslon<

it/ Grundy 2-^ percent slope) Pawnee, 5-7 percent slopei
Carrlngton, 5-7 percent slope.

5/ Soils were assumed to hsve had from 25-75 percent of
tbe top soil rest^ed.

y Lengtb of slope, Grundy, 300 fi«i| fswnee, 500 feett
Carrinfton, 600 feet.
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second coiqSiltitidB iWk» bas«d on projected f'll tr«ctB«nt

using recomraende<3l Soil Conservetion Service practices and

treatments for the Snipe Creek area. So attempt ves made to

separate treated, untreated, and partially treated areas, the

purpose was to compere the average per acre soil loss that was

occurring in 195^ to the soil loss that could be expected when

the aaniple area is placed under projected full treatment. The

results of this computet ion arc shown in Table 10,

Table 10 Tons per crop acre soil loss for Class III and IV
soils from selected sap'ple areas in the Snipe Creek
Watershed, Hsrs^x-sll Coimty, Kansss. X/

lEstimatedi soil loss t iroj acted soil
Sample t in 195^ f loss per
number t per crop acre t crop acre

3 3.2 1.2
5 5.0 ?.5

10 3,7 1.5
13 6.3 X.3
Ik h,9 2.2
18 3.7 1.3
?2 3.7 2.1
2»f 1.2 l.»4-

26 6.6 1.7tie.O 1.3
3»*.3 1.3

9 35.0 2.0
15 35.0 1,2
19 ^.0 1.3
20

.
29.V 1,6

29 25.0 2,0
33 16.3 3.1
35 72.2 if.

2

1 2.0 1.6
A i ,5.2 3.6

* ^9.6 2.1
7 59.7 l.»f

12 35.7 2.0
32 lif.3 2.3

Weighted average 20,^' 1.7

1/ Table 15 Appendix,
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The average aoll loss per acrp under pro^iected full

treatwent vcs 1.7 tons per acre, w'6 the aversp;© soil loss

per acre for actual c^ndltltj-'s, 195^>', 'w^s SO.V tons or 12 tlmea

gre;nter thi?n under projected f*'ll tr«at»«rt.

To eliminnte the d ifflenity in classifying partially

trceted samples vith untreated and fully treated areas, the

six partially trerted samples were removed leaving 9 tr rted

and 9 untreated sa-rple areas as aho^r in Table 11.

TablP 11 Tons per acre soil loss for ClassIII and IV soils
of selected saisple areas in the Snipe Creek Water-
shed, ftershall County, Kansas, 2/

t. Trea1?^<^

t 199*' s

t Un1?r<-a^^
I I95if I

Sample
t actual irTo;1ected t t actus! t Projected
s loss jper t loss psr t Sampls t loss p»rt loss per
J acre t acre t number t acre t acre

lA

13

sa

H
Weighted
average

3.2

5.0

3.7

6.3

>f.9

3.7

3.7

1,2

6.6

^.0

1.2 6

2.5 8

1.6 9

1.3 15

2.2 19

1.3
'

80

2.1
'. n

l.k %%

1.7 i 3f

1.6

18.0

3»*.3-

35.2!;

35.1 >

25.0

16»3

72.2

33.0'

1.3

1.3

2.0

1.2

1.3

1.6

2.0

3.1

lf.2

1.7

i/ Table 16, Appendix.

The difference In average soil lots llttiilen treated and



28

untreated are 8 under aetwil condlti ns, 195^ «p8 29 tons

per acre or about eight tln">8 freoter for the untreated tracts,

In compfiring the average s il loss for the untreated area to

the projected average soil loss It was found to be about

tventy tises greater for the untreated areas vh'le a siB*llar

comparison using the treated sample areas resulted in ab-«ut

2 tons per acre difference or slightly ffiore than tvo times

greater for the tr^ eted in relation to the projected full

treatment. . r

StJKM/iRY A^ D CQllChUSlom
ito" V > *-V :-'*

It was shown in Table 6 thet the average net return per

crop acr? under projected full treatment, as rec -^n?rended by

the Soil Conservrtion Service, minus the average net returns

per crop acre for the average of the 1953-195^ period

resulted in a net benefit of -2.00 per crop acre for pro*

jected full treatment* The same comparison made in Table 6

was performed in Table 7 with the exc ption thct the average

1953-195^ sample ars^a was untreated. The result vas a net

gain of S3«00 per crop acre in favor of projected fill treat-

ment.

In an effort to remove some of the Vfirietion in soils

ten selected samples were paired according to soil charccter*

istlcs; five of the s^^ittple areas were treated and five were

untretted. To reduce variation in yield resulting from erron*

eons reports, estlwated yields were substituted for 195^

actual reported yields (Table 8), In subtracting the average
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per acre n«t return for the estlBsted yield 195^ (untreated)

the result vat • $13*00 per cr v '^cre net gain. When the

average net returns per crop acre of the average 1953-195^

(fully treated) vas subtracted from the projected full

treatment an $8,00 per crop acre net gain resulted, howeveri

performing the saiee comparison, substituting the untreated

average 1953-195^ for t>'> treated, the net gain per crop

acre was $7«00 or $1.00 less than for the fully treated 1953*

195*+ group vhlch Is inconsistent with ell previous findings.

Thus, from the evidenca presented it is to be concluded

in t^^-'ting the first hypothesis (that on-farm treatments

recommended by the Soil Conservetion Service in the Snipe

Creak Watershed villi result in increased net returns) that

on the average net returns will Increase as a result of

adopt irg the on-fsrm treatments reconuuended by the Soil

Conservation Service, however, the v? riation in results vara

considerable vhich vould Indicate that perhaps the sample

vas not large enough, or thnt som^' of the data collected was

Inaeeurate, or that nanagament was too important a varlabia

to assure constant, or perhaps we? ther conditl-^ns were abnoraal

for the relatively short period of 1953-195*+ on which caleu*

lations were based.

It would appear that a more adequate and accurate approach

to deteriBinlng net returns from various conservation treat-

ments would be to use controlled soil plots to eliminate such

variables as man gaoant, soil fertility, rainfall, biased
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yields, Insect dftiMi?e, etc. Perhaps this approach vould have

alao been more economlcRl over 'Ime* » -i

Soil losses were cofflputed for all Class III and IV uplpnd

soils in the Snip© Creek Watershed, Soil estipiates were based

on Browning's Forn-uls. Table 9 lllustretes the results of soil

loss estir'ates for the entire sample area under two sets of con»

ditlons: (1) Actual soil loss per acre for 195**'» end (2) Pro-

jected soil loss per acre under full treatment. The soil loss

per acre under projected full treatosent was 1,7 tons and the

soil loss per acre under estlroatod 195^ v^aa 20,^ tons or twelve

tijies greater tha ; under projected full treatment.

Six partially treated sarople areas were removed end the re«-

aining 18 sample areas were classed as half being treated and

half being untreated. The per acre soil loss under the actual

195^ (treated) was **,0 tons and 1,6 tons under projected full

treatment. The soil loss under actual 195^ full treatment was

only two times grtater than under projected fall treatment.

Soil loss per acre for actual 195*'' (untreated) was 33*0 tons as

compered to 1,7 tons for projected full treatment.

In all cases whether under actual full treatment or pro-

jected foil trcatrrent per acre so 1 losses have been below or

equal to the allovable of i+,0 tons per acre which will permit

sustained cropping with no decrease in yield or soil fertility.^

Thus, In testing of the second hypothesis (that the soil loss

Kenneth K» Barnes, Richard K, Frevert, and Glenn 0,
Schwab, mmSl at Sail £M Hgi£i: Cogsery^t^CT Engineering,
p. 217.

/a
V<t
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for the ar<?a placed under Soil Conservsition Service recommended

treatment will be reduced and vlll result in a figure which

vfill permit infinite croprlng of Cla«t III and IV land vith

no reduction in yields, assuming normal climatic conditions)

It Can be concluded that based on Browning's Forraula soil

losses will be reduced and sustained cropping can continur with

no reduction in yields. However, the cfilc--intion of soil

losses involve a large nuR?b©r of esti<T:ates, thus it would have

been more accurate and adequate to have had proper instruraen*

tation in the Snipe Creek Watershed to measure soil lossef

or to heve had soil plots which would eliminate *^ost variables

and estimates wh'ch may hove influenced the accuracy of the

findings in th s study.
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Foriti I Pilot Watershed ovalurtion questionnaire*

Kansas Agricultural Experiment Station
Department of Agricultural Economics

and the
Soil Conaerration Service

Pilot Watershed Evaluation

Farm operator
Location of fsrnjstepd.
Size of tract
Aerial ph'^to No,.

Address
Total acrf^a^R oper<?ted,
l.egsl description

,

II. Land use and conservation practices by fields,

A, 1. Field No. Acres.
Year terrs^ced

2. Soil type Slope.
Land cla sis

3# Soil type.

Owned or rented.

Eros ion
Acres

Lend class.
Slope, Erosion.

Acres

B. CyoD history for this field.
iSEjUsnisiiiiisiiis:ii^n.

AJU Prgp pXpnt^<i X X J-

h
Yigld per ^cre pJLftr^t^^g j

Variety
^i .iTWffc iiWi JWB9t»»^Ti.nWtrB»

X X X

I

F?r^i;,U^r Un^ly^is) l
FenUU^r Ut>S/£CXg,} i

I

Fortiiizer {analysis) t

/at
\ M t 7^ i 71^

JL.

10.
11.
12.

13.

Ih,

FertiUjQT (^^g/ficrellj
Contour farmed

jc^ I CT I at

-Cl2iL
applied

imit.

X X X
19.Lirre applied in

Bock Pb<^8phate applied
Have you a planned crop
If yes, specify
If pasture, what were
Off \^6t
verc grazed?
If pasture I vhat
applied? Year

X
at
in

X i xx t Xa

19 at,

rot6tion?_

.tons per acre*
_^ tons per acre*

195^ use dates? On ""

classes and numbers of livestock

consfrvfition practices have been
„„ description

Year description

C. Have other conservation practices or structures
applied to this field? If yes, speclfyt
Year applied description.
Year
Year

been

applied^
applied.

descriptiorx.
descriptioi^.
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5^1

Porai 2 Pilot watershed budget snelysls «heet»

Watershed
Samole *Jo. Total acres
Year Totgl croD and acres

1 t t 1 Total t t

f t t t pro- t t Total
CroD t Acres i Soil t Yield iduction t Prl^e i vrlue

Corn i « i « » j

Vbeet 1 t t t t t

Oats I J » t I t

Alfalfa 1 f « t 1 t

Clover t t » I t :

Kilo t t 1 1 1 1

Sorghura « t » t i -:

Silage * * « « II
Broire * * ' . • ' *

Pasture • » • » * *

Grass t i 1 1 i i

Waterways' » 1 • t 1

Ferrcanent* i : i i i

/mature * » i i i 1

Waste 1 1 1 t 1 1

Farisstead' t i I i •

Total 1 1 1 1 1 t
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^3

T«bl« 15 Total, per sere?, end average per acre soil losses
under actual conditi na. 195H-, and 1ander projected
full treatment for Class III and IV soils in the
Snipe Creek VJatershed, Marshsfill Couimty, Kansfis.

' «- Actual
1 t t

Prelected
t1 t

t t Total tSoil loss I t Total iSoil loss
Sanpl* t Crop 1 soil t per t Crop i soil 1 per

^creg

66

1 loss tcroD ecrei ecresi loss jcroD acre

f
210 3.2 62 75 1.2

30 lif9 5.0 26 65 2.5
10 fi

. 115 3.7 3^ 50 1.5

\l
^' 352 fc.3 58 73 1.3
j€ 27^ ^.9 56 126 2.2

18 77 288 3.7 66 89
1:122

IS
111 3.7 32 66

^ Ik 1.2 77 109 i.k
26 18 119 6.6 69 119 1.7
6 2^ 1331 18.0 Ik 99 1.3
8 ^ 1851

985
3^.3 75 97 1.3

9 28 35.0 55 113 2.0
15 59 2072

Ufo U
72 1.2

19 .^9 2351
1383

Ik
1:120 »f7 29.V 62 100

29 9 225 25.0 Ih 28 2.0

3J 10
i^3 16.3 38 119 3.1

35 12 867 72.2 12 50 ^.2
1 ^5 90 2.0 ?5 90 1.6
2 32 166 5.2 38 137 3.6
if 5? 2581 1*9.6 72 155 2.1
7 hB 286if 59.7 k8 65 i.k

12 l>f29 35.7 38 77 2.0
32 86 1^^.3 7 16 2.3

Total 959 20136 518.0
*

1185 206W »f6.2

Weighted
sversge »

^ 20 .»f 1.7
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The primary purpose of this thesis vss to deternine the

on*ferB Incorte effects of soil conservstion measures inte-

grated In & fully Implemented watershed prograa «• specified

under reeoomended Soil Consorvati n Service procedures for

the Snipe Creek V/atershed, Marshall County, Kansas, A second

purpose was to determine che atsount of soil loss for the

area under "he watershed ^rograB and to compare this loss

with the loss resulting from pr&ctices that were being used

in 199*.

A sample composed of 2^* tracts epproximt^tely 80 acr s

In size representing nearly 12 percent of the total water-

shed area was drawn for the purpose of testing the above

laentioned objec ives, Dftc concerning consorvstion practiceSf

land use, yields, crop rotations and fertilizers were coll-

ected frorr the farw operators through perstmal iaterview for tb«

jrears of 1953 and 195**

•

Per acre net returns were computed for the sample are*

using a budgetary type of analysis, (gross returns T>inus

variable costs eouel net returns). Of the 2^- sample areat

9 were under full treatment v-id 9 «ere untreated. A compar-

ison of the per acre net returns of the fully tr«;8ted area

to projected foil trertf-ent for the samt area Indicated that

a $2«00 annual net return per acre res'^lted In favor of the

projected full treatment, A similar consparison involving the

untreated area rather than the fully tr ^ted aree r suited In

a ^3,00 annual per acre net gain.

To remove some of the varistl n in soils ten selected



tanples were pafred according to soils charact«rlitlcif fiv«

of the sampH areas were tresteo & d five were untr<-ated. To

reduce variation in yield result iig from prroneous reports,

estimated yields were substituted for 195^ sctual reported

yields* In subtracting the average per acre net return for

the estimated yield 195^ (untreated) the result vea a $13,00

annual per crop acre net gain. When the averan^ net returns

per crop rtcre of the 8v*?r-jige 195'3»1^5^ (fully trf^sted) wos

subtracted from the projected full treat'^ent an $8.00 annual

per crop acre net gain resulted, hovevcr , performing the

same comparison, substituting the untro ted average 1953-

195^ for the treated, the annual net gain per crop acre ^vas

$7.00 or $1#00 less than for the fully tr oted 1953-195'+ group

which is inconsistent with ell previous findings.

Thus froK the evidence presented it was concluded that

the average annual net returns will increase as a result of

adopting th-s on-farm treatrents recomn ended by the Soil

Conservstim Service, however, since the variation in results

were considerable it would indicate that the ssfrple was not

large enough or thiit if possible some vwriables which vera

aisuned constant should have be«n Measured in this ptudy.

Soil losses based on Browning*! Porsula were corputed

for sll Class III and IV uplsnd soils in t^e vSnipo Creek

Watershed. These were completed under two sets of conditions!

(1) estlBiated soil loss per acre for 195W and (2) projected

soil loss per acre under full treatment. The soil loss per

acre under projected full treatment was 1,7 tons ad the



soil loss per acre under •stimsted 195*+ ^as 20 .V tons or 12

tlrrss gr<^ater than under projected full treetr>ent.

Soil losses for 18 semple areas ) 9 of which were fully

tre ted a^d 9 of vhich were untr^pated vers as follows ? soil

loss for 195^ (treated) wss ^#0 tons and 1.6 tons under pro-

jected full treatment. The soil loss under actual 195^ full

treatment was only 2 tirres greater than under projected full

tr-8trent. Soil loss per acre for aetual 195^- (untreated)

was 33.0 tons as compered to !•? tons for projected full

treatr^ent.

In ell cases whether under actual full treatment or

projected full treatment per acre soil losses have been

below or equal to the allowable of U',0 tons per acre which

will perinlt sustained cropping with no decrease in yield

or soil fertility. Thus it may be concluded from the evi-

dence presented above that the soil loss for the area placed

under Soil Conservation Service recoromended treatment will

be reduced and will result In a figure which will peririt

Infinite cropping of Class III and IV land with no reduction

in yields. However, it rcust be noted that the calculation

of soil lofset Involve a large number of estinates and depend

entirely upon the validity of Browning's Pornula,


