Digitized byGoogle



Digitized by GOOS[Q



EE———
~y 4

(o ik o oA LT
- : ¢ L18 e IS

Inter-American Institute of Agricultural Sciences of the 0AS

A METHOD OF SO0OIL AND WATTER

CONSERVATION ANALYSIS

By Dr. Jose Marull

"This is a Ph.D. Thesis
presented to Cornell University
September 1952"

. Thi
San Jose, Costa Rica s one

i mann







ACKNOWLEZDGMENTS

Numerous individuals have made this work possible
and to all of them the author wishes to express his thanks.,

Special acknowledgment is made to Professor
Paul J. Zwerman for his unfailing guidance, training, and
encouragement received. To Dr. Richard Bradfield, Head of the
Agronomy Department, for his advise and financial help.
Other members of the same Department also contributed, par=-
ticularly Professor H. G. Hartwig, whose helpful sugestions
are deeply appreciated.

Among the many of the Cornell staff that gave théir
time and advise, the author is specially indebted to
Professors Howard Conklin, H. F. DeGraff, O, A. Larson,
and F. E. Winch.,.

Messrs. Rodman Fellows and George Free, of the
United States Department of Agriculture, Soil Conservation
Service, have the author under greatest obligation. They
supplied liberally maps, files and, foremost, their invalu-
able experience,

The Directors of the Tompkins County Soils Conser-
vation District approved of this research and fostered it.

A great deal of credit is due to the farmers in

the Cayuga Inlet Valley for their straightforward cooperatione

ii



-
s : -
. .- .




I.

II,

ITI,

CONTENTS

INTRODUCTION « o &« & &« ¢ o o« o o o o o

Te
2e
3.

bq
5e

METHODS

Te

Purpose of this study « « o« + &

Importance of conservation . .

Review of approaches to con-
servation evaluation .

o o )
A) Erosion indeX « o o o o
B) Before~after e o o o o °
C) With-without e o o o o .
D) Budget o o o o o o o o .
E) Merit ® e e o o o o o .
F) Experimen‘tal e o o o o .
G) Specific Practices « o+ &

H) Farm case e o o e o @ °
I) Adopters e % @ o o o o e

Characteristics of a desirable
method ® 6 © o e © © o o o o
Hypothesis e o @ o o o o o o .

Conservation status test
A) Construction « .
B) Forms « o o« o o
C) Administration .

sampling e o e o o o o

Processing of data « &

Goodness of test o . o

Analysis of practices

Analysis of items . .

Conservation ratings .

Other corrclations « »

Critical rates o o« o o o o

L] L] L] *
L] L 2 L] L]

L]
L]

MATERIALS [ ] L] L [ ] L] L] L] L[] L] L] [ ] o L]

Te

2

Description of the Cayuga Inlet
Watershed e o o o o o o o .

Soil Conservation Service Demon-

stration Project N.Y.-2 . .

® @ 6 o o 9o o & o o

66
70



s

o
Ld A4
- L]
0 3

'Y -
-

- v
. e




Iv.

RESULTS .

. L] ° L L] ° ° L] L]

1« Correlation of Project and
lJatershed Characteristics .
2e Goodness of this test .
5+ Adoption and persistence of
recommended practices .
L, Tetrachoric correlation co-
efficients between conserva
tion ratings and the follow

5. Cayuga Inlet Soil Conservation

ing:

Slope clasSSe se o
Soil erosion

Soil Type * o o o
Soil drainage o .

Lime content of soil

Land use 4+ o o o
Land class o o o

L]
L]
°
Productive-man-work units

Changes in farming type

Woodlots o o o
Ground bare + o o
Grazing. e o o o
Gr~sslond jitens

CI"O::} e o o 9 @ o

'St#ip cropping .
Miscellaneous items

Project Data. . .

Land use e o o o
Land class o o«

Farm operator changes

Soil types o+ o o
Erosion « o « o &
Slope e o o e o o

Soil drainage « o« o+ .
Soil Profile conditions
Lime content of soils

Origin of soils .
Strip cropping .
Correction strips
Diversion ditches
Tile drains « «
Miscellaneous , .

CONCLUSIONS o o « o« o & o

SUMMARY .
REFERENCES

APPENDICES

L ] L] ° L L] ° L] L] e

L]

‘ev-

. L] L] ] L] L] L] L L] L] L]

. L] * L] L]

L] [ ] L ] [ ] [ [ ] L] [ ] L] L] L) L[]

~—

Page
72

72
73
74

109






I.

INTRODUCTION

1« Purpose of This Study

The main purpose of this work is to develop a
method that will make possible a soil and water conserva-
tion analysis both by areas and by practices. No such
research tool is available at present in spite of the

national and world wide importance of conservation (6, 8).

2. Importance of Conservation

Ever since the United States public became so0il
conscious in the early 1930's, there has been a steady
flow of literature on soil and water conservation. (9,

k1, 114, 115).
| Publications on soil and water conservation are
more than twice as numerous as those for the average of all
agricultural subjects judging from Bibliography of Agri-
-cu lture (109), Table 1.

A stream of appropirations h,s also evidenced
high activity in conservation. According to Reports of
the Director of Finance, one-fourth of all expenditures of
the United States Department of Agriculture are made for

soil conservation,
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TABLE 1

NUMBER OF ENTRIES IN BIBLIOGRAPHY OF
AGRICULTURE, SiVEN YsARS (1945-1951)

Subject heading Total Average per
heading
Soil erosion 4,585 655
All 268 subject headings 534,259 285

Under the Agricultural Conservation Program
alone, federal payments made to assist farmers carrying
out conservation practices have reaciied the 2.6 billion
dolar mark for 1936-1950 (108).

In the last 15 years, all 48 states have passed
enabling legislation setting up soil conservation districts.
At present, 2,330 Districts include 83 percent of the
farms in the United States, Table 2.

Underlying all conservation activities is the basic
assumption that the huge damage prevented amply justifies
effort and expenses involved. Even though, this assumption
is probably right, it has not been completely tested
because the lack of numerical expression of conservation
status has thus far precluded research.

Need for such information becomes more acute

in view of the following facts:






a. In 1933, a 20-year goal to treat all United States
land for conservation was set.

b. Experimental data available has to be analyzed and
interpreted.

ce Appropriations have to be voted wisely by legislators.

d. Administrators must justify their activities.

e« Creditors want a sound basis for their loans.,

f. Farmers, as managers, have to make decisions.

ge. Taxpayers demand to know whether expenses have been

paid out or not.

TABLE 2

SELECTED DATA ON SOIL CQNSERVATION
CUMULATIVE TO DECEMBER 31, 1950 (108)

United States New York

Districts organized:

Number 2,330 38
Total area, acres 1,278,397,538 18,868,480
Number of farms 4,828,993 106,637
Active plans, number I 831,146 15,043
, acres 234,211,055 2,078,956

Acres treated 131,332,692 852,301

Surveys 360,864,583 7,294,910
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e neview of Approaches to Conservation Evaluation

Soil and water conservation has been approached
from various angles by philosophers, economists, politi-
cians sociologists, agronomists, foresters, civil
engineers, hydrologists, and others.

Mcst of them made philosophical analyses of
fundamentals and of the relationships to the theories
prevailing in their respective fields. This treatment
of the subject does not lead in itself to an immediate
numerical characterization of conservation and, as such,
is beyond the scope of the present study. Nevertheless,
it has contributed substantially to our understanding
of conservation in national life and of its role for the
generations to come.

Cut of the numerous studies available, perhaps
the most comprehensive ones are those of Bunce (13, 14,
15, 16, 17,) and Salter (91). Some authors have explored
relationships to aspects such as society (31, 34, 35, 48,
123), economic systems (23, 86, 38), public policies
(38, 46, L9, 52, 53, 64, 81, 85), business(22, 55, 61,
68, 118), credit (11, 19, 39), costs and returns (7, 21,
2k, 4k, 47, 73, 126), economic theory (36, 37, 51, S5k,
57, 65, 69, 75), and research pryggrams (63, 66, 90, 103,

124).
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Their legacy is by no means limited to supply
and ideological background for conservation's place in social,
egonomical, and political thinking. They have pointed
out the problema blocking the road to evaluation of con-
servation. Those difficulties are summarized in the
list below:
1¢ Semantic problems. Words such as '"conservation' and
"resources'" have many meanings, escaping precise de-
finition.

2. Confounding of conservation effects with farm manage-
ment and ordinary farm practice.

3. Conflounding with individual differences in managerial
ability.

4., Confounding with variability in capital outlay.

5. Confouhding with space, i.e., place to place, varia-
bility.

6. Confounding with variability in time.

7+« Uncertainty of projecting into the future.

8. Need to assume unwarranted cause-effect relationships.

A few approaches have numerical values as their
goal., They attempt an analysis of conservation in terms
of erosion, production, profit or attitudes. Their

highlights are pointed out below,

A. ZErosion index

a. Criterion: Degree of erosion.,
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Procedure: Erosion ratings are recorded along with
economic data, such as farming system, farm
acreage, tenancy status, and mortgage.

Rclationships of erosion indéx to economic
data are brought about through tabulation.

Advantages:

1« Uses numerical values.
2. Makes no cause~cffect assumptions.

Disadvantage: Oversimplifies conservation into negative
erosion.

References: Schickele, et al. (98, 99, 100).

Remarks: Iowa Bul. 333 (98), published in 1935,
represents the carliest attempt to relate
conservation and economic figures,

Besides showing connection of degree of
erosion and type of farming, these papers have
also contributed to focus attention on import-
ance of relief from financial pressure to
improve conservation,

Before-after

Criterion: Profit

Procedure: Business analysis before and after adopting
conservation practices are compared.

Advantages (124):

1« Same physical unit followed throughout.,
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2. Some insight into changes through time and
on effects upon management may be gained if
cost accounts are available.

d. Disadvantages (26):

1« Assumes correlation of conservation and
income.

2. Effect) of conservation cannot be isolated
from that of uncontrolled variables, such
as weather, prices, costs, marketing condi-
tions, changes in management, type of farming,
size, etce

3. Long time is required to accumulate data.

es References: Collier (26), Cornell (30), Dwyer (33),

Peterson (87), Johnson (63), Taylor (103),

Weitzell (122, 124).

f. Remarks: This approach was started in 1936 by Ecomomic

Research Division of the Soil Conservation

Service in cooperation with the Bureau of

Agricultural TEconomica, and also with 17 state

agricultural experiment stations.

Even though some progress was made, their
originators, discouraged by weaknesses of this
method as well as pressed for more rapid results,
largely abandoned it for the "Budget" approach

(See D below),.
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Ce With-without:

ae Criterion: Profit

be Procedure: Incomes of farms having a conserwation
plan are compared to those of farms with no
plane.

ce Advantages: Data may be gathered in short time,

d. Disadvantages;

1 Difficulty in finding pairs of farms of
comparable physical, economical, and
managerial conditions,

2. There are additional sources of distortion
of income b¥ uncontrolled variables other
than conservation, besides those already
mentioned under B. d. 1 and 2,

e. References: Anderson (5), Bunce (12), Collier (26)

Dwyer (33), Sauer (94, 95, 96, 97,), Walter

(117), Veitzell (126, 121, 122).

f+ Remarks: Method originated by the same group that
started the '"before-after'" approach, with which
it has been combined at times (122). It has
also been used together with farmer's polls

(12), and with 5 system of weights for soil

protection (26) resembling somewhat the pro-

ductivity balance calculation (10, 92).

The work of Sauer has shown that farms
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having conservation plans also are higher in:

yields, income, and capital investment.

D. Budset

a. Criterion: Profit

b. Procedure: Compares present to future income, once a
conservation plan is operating on the farm.

ce Advantages:

1« Short time is required to figure budget.

2. Is a good planning tool. In fact, the only
one available to project conservation into
the future.

3+« Follows the same physical unit throughout.

Lk, 1Is adapted to sampling.

de. Disadvantages:

1¢ Sufficient information to calculate budget
is not always available.

2. Idealization, exaggeration, and bias towards

. cffect of conscrvation has been obsérved in
practice.

3. Assumes conservation-income correlation.

e. References: Johnson (63), and Weitzell (124).

f. Remarks: Created “y the originators of methods B. and C.
Is very useful in experienced hgnds, par-
ticularly as orientation for farm planners in

both extension work and conservation districtse.
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Merit

Criterion: Profit

Procedure: Analogous to method C, cxcept for a point
score intended to reflect the extent to which
nceded. Conservation has been applied on the
land.

Advantages: Eliminates need of pairing farms.

Disadvantages:

1. Assumes that conservation and income are
correlated,

2. Unsuited for large areas.

3. Inadequate to study individual practices.

Lk, Cumbersome sampling requirements.

References: Collier (26), Taylor and Baker (104),
and Veitzell (124).

Remarks : Originated by Collier in 1945. 1In the Palouse
wheat-pea region of Washington and Idaho, no
correlation between amount of* conservation and
farm income was found in a 6-year period (104).

sxperimental

Criterion: Profit.

Procedure: Comparisons are to be made of incomes resulting

from experimental farms where conservation factors

have been allowed to vary systematically.
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Only those practices influencing soil,
nutrient and/or water losses are to be con-
sidered as affecting conservation. Flow data

are to be changed, first into crop yield and

livestock production equivalents, which, in turn,

are to be converted into incomes.,

Results will be subsequently gemeralized
for larger areas by means of correlation with
soil groupingse.

Advantages: Factor interactions could be measured,
Disadvantages:
1« Lacks practicability. Is too complex to
handle by present experimental methods.
2. Conversions would have to be on a largely
arbitrary basise.
3o Conservation assumed equivalent to erosion
plus water loss, plus fertility depletion.
References: Taylor (103), Weitzell (124).
Remarks: Advanced by Weitzell in 1947, the idea has
not been carried into practice as yet.

Specific practices

Criterion: Soil and watcer losses, or crop yield, or
both,
Procedure: Iffect of a single practice is measured

against a check.
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Advantages:

1« Accurate simple data gathercd for specific
conditions.

2. Individual practices tested.
3., Objective.

Disadvantages:
1 Slow piecemcal accumulation of data.
2. No composite picture of conservation is

obtained.

3. Area studies are difficult.

References: Anderson (5), Bennett (8), Gaines. et.al.,
(41), Lamb, ete.al., (67), Moore (76), Mosher and
Case (80), Stallings (101, 102), Tom (105).

Remarks: The bulk of research results listed in
bibliographies as well as digested in book form
has come from this approach. It has served as
the basis for practically all of conserva=-
tion practices put on the land in the last
twenty ycars.

Farm case

Criterion: Profit

Procedurce: Similar to methods B and C, with more
detail, and special emphasis on the farm in
relation to prevailing farming system in the

arcae
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Advantage: Same physical unit followed throughout,

Disadvantage: Not adapted to large areas.

References: Anderson (5), Bunce (12, 18), Coddington
and Derr (25), Gibson (42, 43), Morison and
Falconer (78), and Pubols, et al., (89)

Adopters

Criterion: Farmer's social attitude.

Prodedure: Sociological data for farmers adopting
recommended practices is compared to figures
for non-adopters.

Information is gathered by personal inter-
view,

Advantage: Supplies a type of information not available
by other methods.

Disadvantage: Only a part of a complex picture is
obtained.

References: Cummings (32), Illionis Agr. %xp. Sta. (60).

Remarks: This approach has not yet been tried for
conservation studies. However, certain soil
conserving practices -- like liming, fertilizing
and mowing pastures -- wcre not significantly
rclated to physical resources, c¢.g., soils, or
economic environment, e.g., land class, but
they did show correlation to social and cultural

traits of individuals engaged in farming.
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L, Characteristics of a Desirable Method

None of the approaches reviewed above scems
entirely satisfactory. But, in spite of their dis-
advantages, they have contributed important bits of
information. Examined collectively, they seem to sug-
gest that conservation, in order to be properly evaluated,
has to include elements pertaining to arecas as diverse as
the physical setup, the farm business, and the psychology
of the individual.

It will be highly desirable to combine the ad-
vantages of different approaches without retaining
their shortcomings.

An ideal method will satisfy fully the following
requirements (2):
1e¢ Measurc soil and water conservation status numerically

and directly from its varied expressions, physical,
economical, and social.

2. Have representative coverage, i.e., sample all elements
and in proportion to their relative magnitudes.

3, Allow mathematical manipulation of data as well as
statistical tcsting of method itself for validity
(i.e., measuring what it is supposed to measurec), and
reliability (giving consistent reproduceable results).

4, Be as objective as possible.
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5« Free from unwarranted assumptions such as homogeinity
of farm unite, cause-effect relationships, etc.

6. Operate without rcquiring previous isolation of
conservation from management, definition of resources,
or exact definition of conservation.

7. Be flexiblc enough to handle variability as to: acreage,
space (place to place), time, research developments,
amount of information available, practices.

8. Provide analysis of individual practices, as well as
by areas, along with their correlations.

9. Be acceptable to all concerned and practical to handle,
i.esy, not too time-consuming, costly, cumbersome or

irritating.

5. Hypothesis
The hypothesis is herc formulated that it is

possible to develop a mcthod closely approximating these

ideal requircments set forth in the previous section.
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METHODS

1¢ Conscrvation status Test

A, Construction

A test for soil and water conscrvation status
was deviscd specifically for this study. It is based on
statistical principles analogous to those used in measuring
achicecvement in the Unitcd States Civil Service Commission
(2) and at cducational institutions (50, 106, 107).

Materials to develop the test came mostly from
two sources:

ae Cooperation of cxperienced specialists from
both the U.S.D.A Soil Conservation Service and Cornell
University. Most noteworthy contributions were made by
Mtr. Rodman Fellows, Tompkins County Soil Conservation
District, and Cornell Professors Howard Conklin, Herbert
B. Hartwig, Fred E. Winch, and Paul J. Zwerman,

b. Research results available, particularly
those for ncarby arcas such as the Cohocton River Demon-
stration Projcct (76) and the Arnot Experiment Station (67).

Ranking of present-day situation both by arcas

and by practices was the primary purpose in designing the

16
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test. It may also yield useful predictions in estimating
nceded conservation. However, no special attcmpt was
made to develop this test as a planning tool, for which
purpose labor income budgeting in function of land use
capabilities has proved satisfactory.

The test itself was a coordinated aggregate
of 165 items covering a wide range of farm practices,
as well as business data and fermer's individual experience
and thinking. Progress towards defining itcms was done
first by dividing the test into broad outlines of information
need: a) to identify arcas; b) to measure conserva-
tion, ¢) to interpret findings, and also by d) farms;
e)fields; and f) operators. As a rcsult, certain items
recferred to the farm as a unit, while others were recorded
separately for each field. Some of them -- 37 -- were
known to have conservation significance (Tables 3 and &),
a few were doubtful as conservation indicators, the rest
were added mainly for interpretation purposes, i.e., to
enable an unravelling of relationships.

An effort was made to attain the greatest
accuracy by thorough coverage of subject matter, limiting

the length at the largest numbcr of items that would be
practical to handle in a one-day visit to each farm. That

should make the most effecctive use of time and money.
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TABLE 3
LOCATION Cr THT CCN3 { ATICI SIGNITFICANT
ITEMS IN THS CAwD PUNCHING OUTLINLS
Item Card Column
Attitude toward conservation 1 32
Attitude toward tree planting 1 64
Contour farming 2 69
Contour furrows 1 58
Cover crop 2 66
Cover, vegetation 2 30
Crop 2 63
Drainage, open 2 38
Drainage, stone or tile 2 3.9
Diversion ditch 2 75
Fence removal 1 38
Fence, permanent 1 L3
Forest -- see lloodlot - -
Grazing intensity 2 31
Grazing method 1 66
Green manure. Legume turned under 2 65
Green manure, summer 2 67
Gully control 2 73
Hedgerow removal 1 38
Irrigation 1 60
Land use changes 2 25
Lime status 2 L6
Manuring 2 Lo
Mulching 2 68
Nitrogen status 2 51
Pasture type 2 32
Phosporus status 2 56
Ponds 1 59
Potassium status 2 61
Rotation 2 62
Streambank control 1 53
Strips 2 70
Strips, correction 2 71
Terrace --see Diversion - -
Jaterways, grassec 2 72
Windbreaks 2 74
Woodlot. Improvement cutting 2 29
Woodlot. Planting 2 28
2

Woodlot. Stand
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TABLE 4

CORRZLATION OF 1952 AGRICULTURAL CONSERVATION FROGRAM

FOR NEW YORK (110) WITH CARD PUNCHING OUTLINES

19

Practices receiving PMA payments Card Column
1 Liming materials 2 L6
2. Phosphate 2 56
3, Potash 2 61
4, Rye, annual ryegrass or wheat cover crop 2 66
5. Small grain, millet, or Sudan grass

cover crop 2 66
6. Turning under seetclover, red clover,

alsike clover of alfalfa 2 65
7. Summer green manure Crops 2 67
8. Mulching commercial orchards or vineyards 2 68
9. Mulching strawberries and perennial

vegetables 2 68
10. Clearing land suitable for improved

permanent pasture 1 38

11. Removing stone walls and hedgerows 1 53

12, Installing tile drainage systems 2 39

13. Constructing permanent open drainage ditches 2 38

14, Constructing diversions 2 75

15. Establishing a contour stripcropping system 2 70

16. Controlling stream banks 1 53

17. Planting forest trees 2 28

18. Improving woodlands 2 29

19. Excluding livestock from woodlots 2 31

matter, then revised as to fitness for testing purposes.

All items were prepared first as to subject

They were all of the limited response objective type,

which minimizes distortions due to spacial heterogeneity,

poor definition of practices, and bias.

alternatives was set for each item.

By further breakdown, a list of mutually exclusive

Both desirable and
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undesirable situations were included among the answers.
Flexibility and adaptability of multiple-choice approach
allowed handling of all cases. Most conservation signifi-
cant items (Table 3) were taken care of through the uniform
set of coded choices listed below:

O. Practice neither recommended nor present.

1. Not recommended but carried out.

2. Recommended and carried out as recommended.

3. Recommended, carried out changed into an acceptable
form,

L, to 7. Recommended, carried out unsatisfactorily
modified.

8. Recommended,absent. Carried out but later destroyed.

9. Recommended, never done.

Unfavorable or unsatisfactory choices from the
conservation standpoint -- 4t to 9 in most cases -- were
termed ‘'foils'',

Arrongement of items was by subject matter to
facilitate field work. Also, in order to permit mech-
anical precessing of data, they were organized into four
groups, one o0f each kind of IBM card to be punched.

After assembling the test in a tentative way,

a tryout was run during the fall of 1951 on farms represent-
ing a wide variety of conditions. Each time gained

experience was incorporated.
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B. Test forms

Data fér items grouped in card 1, were recorded
in the blank form to be found on next page. Those for
cards 3 and 4 were recorded in the enclosed forms used
by Cornell Agricultural Economics Department for land
classification surveys. Information was then coded
according to the card outlined and registered in special
IBM coding sheets, from which, in turn, punching was made.

Card 2 data by individual fields was coded in
the field and recorded directlv in a coding sheet, with

considerable time saving.
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Col. 2-3

Col. 30

COl. 4-6
& 24-29

Col. 31

Col. 32

Col. 33

Col. 34

22

Cayuga Inlet Soil Conservation Project

DAT: FOR CARD OUTLINE No. 1

Farm number: Project Code

Airphoto nuanbver Date

Operator at Project time

Present operator

Same family: Yes No
Owner
Same farm: Yes No
If not, acres sold bought

Records available:

Cash account, years

Inventory, years

Dairy production, years

Poultry production, years

Do you think conservation pays? Yes No

I don't know If yes, why?

Would you havc gone further in soil conservation

if technical help had continued after District
was established? Yes No No opinion __

If you had a son, would you like him to farm
this farm, s a2 nearby farm , a farm

elsewhere s no farm « I don't know N
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Cayuga Inlet Soil Conservation Project, 23
DATA FOR CARD OUTLINE No. 1

Col. 35 What changes have you made in this farm since
the Project started? None ____ Shifting to:
dairy ___, sheep ___, beef ___, poultry __ ,
grain ___, vegetables ___, several shifts __ .

Col. 64  Would plant more trees. Yes ___ No _
No opinion .

Col. 36 Manure is stored, ___, hauled daily to field ___,

Reinforced with superphosphate. Yes No .

Col. 37 Manure is applied to meadow s 8rain s TOwW
crop .
Col. 66 Grazing of pastures is: continous .

rotational ; mowed: Yes No .

Col. 67 Wlater in pasture is : adequate s inadequate __

Col., 68 Midsummer pasture shortage: Yes , No

There is: emergency crop , aftermath
grass silage o
Col. 69 Assistance rcceived in woodlots, other than SCS:

none , in planting , in management

Col. Conservation practices: Code:

Col.38-42 Hedgerow removal ft.
Col.43-47 Fence recmoval B ft.
Col.48-52 New fence ft.
Col.53-57 Stream bank control _ ft.

Col. 58 Contour furrows







2k

Cayuga Inlet Soil Conservation Project,
DAT: FPOR CARD OUTLINE No. 1

Col. 59 Pond acres

Col. 60 Irrigation acres

Remarks:
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CARD OUTLINE BY FARMS

CAYUGA INLET SOIL EBONSERVATICN PRCJECT, Card No. 1

Column Item Tabulation Code

1 Study 1

2-3 Farm number (As given in Appendix A)
L_5-6-7 Acres operated To the nearest unit

8-9-10-11 Total foils
12-13=-14-15 Farm foils
16-17-18-19- Field foils

20 Land ceconomics
Class number

21-22-23 Productivity balance Nearest hundredth,
plus ten
24=-25-26 Acres bought since
Project started Nearest unit
27-28-29 Acres sold Nearest unit
30 Operator changes 2. None

3. New operator but
same family
4, New operator, no kin

31 Records available 1. Cash account only
2. Inventory only
3. Dairy production only
4, Poultry production
only
5. Cash acc't & Inventory
6. Cash, Invent., Dairy

7 ", ", Poultry
8. Wy " ", Dairy
9. None
32 Does conservation pay?2. Yes
3. No

X. No opinion
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Card 1

Column

33

34

35

36

37

38

Iten

Would you have gone
further in SC with
more help

Vfould like son to
farm

Farming typec changes
made or being macde

Hanure handling

Crop manurcd

Hedgerow removal

27

Tabulation Code

(Same Code as for
Col. -32)

2.
3.
['+.
5.
X.

1.
2.
3.
L".
S5
6.
7o
8.
9.

9.

This farm

A nearby farm

A farm elsewhere
No farm

Dorlt know

Mone

Shift to dairy
Shift to sheep
Shift to beef
Shift to poultry
Shift to grain
Shift to vegetable
Shift to other
Several shifts

Reinforced, hauled daily
it , stored covered
it sy unprotected
Not reinforced,
hauled daily
Not reinforced,
stored covered
Not reinforced
stored unprotected

Meadow
Grain
Row crop

None

Not recommended,
carried out
Recommended, carried
out as recommended
Recommended, carried
out, changed but
acceptable
Recommended,carried
out detrimentally
modified
Recommended, not
carricd out



Digitized by GOOS[Q



Card 1
Column

39-40-41-42
43

45 _LE_L7
48
49-50-51-52

53
54-55-56-57
58

59

5

60
61-62-63
64

65

66

67

Item

Length of hedgerow
in Project

Fence removal

Length of fence
Permanent fence

Length of permanent
fence in Project

Streambank control
Length of streambank
Contour furrows

Pond

Irrigation

Acres irrigated
Attitude towards more

tree planting

Assistance in
woodlots, other than
Soil Conserv. Service

Grazing method

in pastures

Wiater in pasture

28

Tabulation Code

Nearest foot

(Same Code as for

Col. 38)
Nearest foot
(Same Code as for Col.38)

Nearest foot

(Same Code as for Col.38)
Ncarest foot

Same Code as for Col.38)
(Same Code as for Col.38)
(Same Code as for Col.38)
Nearest unit

2e

9-
X.

In favor
Against
No opinion

O. None rececived

1. Assisted in planting
2. Assisted in management
3. Assisted in both

1. Rotational, mowing,
scatter of droppings.

2. Rotational, mowing

3. Rotational

4, Continuous, mowing,
scatter

5. Continuous, mowing.

6. Continuous

2. Adequate for livestock

Not adequate
No water
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Card 1

Column Item Tabulation Code

68 lildsummer pasture 7. Shortage met by
ernergency crop
2. No shortage
5. Shortage met by after-
math
L, Shortage met by
grass silage

9. Shortage¢, nothing
done about it

69 Type of road 1. Hard
2. Gravel
3. Dirt

70 Years lived at this 1. Born here
residence 2. 0=2 years
3. 3=5 i
L, 6-10 i
5. 11=-20 it
6. Over 20 "

71 Last previous 1. Urban 10,000 or morec
residence 2. Urban under 10,000
3. Open country
72 to 79 Blank

80 Card number 1
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CARD OUTLINE BY FIELDS

CAYUGA INLAT SOIL COMSERVATION PROJECT, Card No. 2

Column Item Tabulation Code
1 Study number 1
2-3 Farm number (As given in Appendix A)
L5 Field number
6 Sector number
7-8-9-10 Acres To the nearest tenth
11-12 Total foils per acre
13 Farm foils per acre
14-15 Field foils
16-17 Soil type number (As given in Appendix E)
(99. No type dominant)
18 Slope class T A
2. B
3. BB
L, C
5. D
19-20 Soil erosion 00. None. Reccent
deposition
O01. 1
03, 3
ok, 4
05. ¢
06. 6
07. 7
77¢ 7
08. 8
83. 8
09. 9
99. 9
21 Land capability

class number
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Card 2
Column

22

23

2k

25

Ttem

Land cconomics
class numbcr

Land use recommendecd
in SCS Project

Present land use

Land use changc

31

Tabulation Code

None

Forest

Pasture, permanent
and native
Cropland, including
rotation pasture
Orchard

Vineyard

Wildlife

Farmstead
Miscellaneous

Idle

(Same Code as for
Column 23).

2

No change

3, Non-detrimental

LI'.

change
Detrimental change
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Column

26

27

28

290

Item

Type

Stand

Planting

Improvement cutting

32

FOREST
Card 2

Tabulation Code

1.
2e

S
L"Q

5.
6Q
7o

8.
9.

90

Natural weed-trees
0ld field hardwoods
Northern n
Pine "

Oak "
Black locust '
One-species
plantation
Two-species
plantation
Three~species
plantation

Uneven age,
brush growth
Uncven age,
young growth
Uneven age,

~merchantable growth

Uncven - age, old "

Uneven " mixed"
Unewen " brush "

1 it young "

" " merchant-

able growth
Uneven age, old
growth

None recommended,
none found

Not recommended,
carried out
Recommended, carried
out as recommended
Recomended, carried
out changed but
acceptable
Recommended, carried
out, detrimentally
modified
Recommended, not
carried out

(Same Code as for
Codumn 28)
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Colu.n

30

31

Item

Ground bare

Grazing intensity

Q=

o

£J

o}

33

d

(S ]

ST
2

2]

Tabulgtion Code

K] L]

COONF v =
L]

None or lcss than 1/4
About 1/4 bare

About 1/2 bare

About 3/4 bare

More than 3/4 bare

In forest: little or none
In pasture: moderate
In forest: moderate
" hcavy, open park
" very heavy, final
In pasture: overgrazed
" little or none
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Column

3e

33-34

35-36

37

38
39

Legume species

Grass species

Natural drainage

Open drainage

Artificial drainage
tile or stone

3k

PASTURE
Card 2

Tabulation Code

Grasses: Legunes:
O, Less than 1/4 More than 3/4
1. About 1/4 . About 3/4
2. About 1/2 About 1/2
3. About 3/4 About 1/4

4., More than 3/4 Less than 1/4
8. Weeds predominant
9. Brush encroachments

O. Not identified

1. Alfalfa

2. Ladino clover

3. Alsike clover

4, Medium red clover
5. Wild white clover
6. Birdsfoot trefoil
v
8
9

. Others

Code also Col. 34 - same Code
as for Col. 33 - when more than
one legume species is abundant.

O. Unidentified

1. Bromegrass

2. Timothy

« Orchard grass

. Kentucky bluegrass
Redtop

Reed canary grass
Ryegrass

O Co~J Y\ &=\
L]

. Others

Code also Col. 36 - same Code
as for Col. 35 - if more than
one grass species is abundgnt.

First digit of profile
number, Appendix F.

(Same Code as for Col. 28)

(Same Code as for Col. 28)
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L7-48

49-50

51
52-53

54-55

56

57-58
59-60
61

Item

[tanure applicd
per acre

Lime content of
soil profile

Lime anplied
Lime status
Nitrogen neecdc

Nitrogen applied
in fertilizers

itrogen status

Phospnsric acid
need

Phosphoric acid
applicd

Phosphoric acid
status

Fotash need
Potash applicd

Potash status

35

FERTILTI?Z
Card 2

t=d
j=o)
n

Tabulation Code

Nearest ton

Second digit of soil profile
number, Appendix F

Ncarest tenth of ton/acre/yecar
Same Code as for Col. 238)

Nearest pound per acreo

Nearest pouund per acre
Same Code as for Col. 28)

Nearcst powmd per acre

Nearcst pound per scre

(Same Code as for Col. 28)

Nearest pound per acre
Nearcst pound per acre

(same Code as for Col. 28)
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Colume

62

63

6L

Item

Rotation type

Crop class

Crop plant

36

CROPLAND
Card 2

Tabulation Code

0.
1.
2.
3.
Ll'-
Se
6-
7.

0.
Te
2.
7

1
2e
3.
Li’-

O CONI OV FW L =
e o °

O 00O~ O\l WD =
© o e o ® e o o

No crop. Idle or plewed
Meadow. Pasture or hay
Grain crop

Row crop

If meadow (Col. 63, choice 1):
Meadow, first year
Meadow, second year
Meadow, third year
Meadow, fourth ycar
etc.

If grain (Col. 63, choice 2):
Barley
Oats and barley
Oats
Wheat
Rye

Other

If row crop (Col. 63, 7):
Corn

Potatoes

Buckwheat

Cabbage

Beans

Peas

Tomatoes

Other vcgetables

Others

If crop is unidentified,

Code zero
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71
72
73
75

Itenm
Legume turnced under
Cover crop

Sumrier green
manurce crop

¥ulched crop
Contour farming

Strips

Correctioci strips
Grasscd woterways
Gully control

JJindbrcaks

37

CROFLAEKD
Card 2

Trbulation Code

(5ame Code as for Col. 28)
(S~ame Code =s for Col. 28)

Same Code as for Col. 28)

(Ssame Code as for Col. 28)
(S-mec Code as for Col. 28)

0. Nonc rccommended, none found

1. Not recommended but present

2. Recommended, present, as

reconmmended

3. Rccommended, prescnt, changed
either to forcst or to pgsture

Recommended, present,
modified with no detri-
nent into stripse.

L....wider

S5¢eoestraighter

6.0..wider and straighter

7. Recommended, present, out
of contour or other wise
detrimentally modified

8. Rccommendcd, abscnt, carried
out but plowed up later

©. Recornmended, absent, never

S

(Samc Code as for Col. 28)

(Same Code as for Col. 28)

(Same Code as for Col. 28)

(Same Code as for Col. 28)
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Column Item

75 Diversion terracec

76-77-78=79 Length of diversion
recommended

80 Card number

38

CROPLAND
Card 2

Tabulg&ion Code

O.
Te
2.

3.

N g
°

o\n
°

o ~J
o

O

None recommended, nonc found
Not recommended but present
Recommended, present as
recommended

Recommended, present,
modified without detriment
Recommended, present, no
buffer strip

Recommended, present, silted
Recommended, present, out

of grade

Recommencded, present,
unsatisfactory

Recommended, absent, carriad
out but plowed up later
Recommended, ncver done

Nearest foot

2
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Column

1

2-3
=567
8-9-10-11

12-13

14

15

16-17-13-19
20-21-22-23
24-25-26-27
28-29-30

cevrr
ISR

laZat
(SR

H
o+

Crl

Study
Farm n
Acr.s
Total

Slevat
proper

Tcnurc

Farmin

=

Acrcs
Acres
Acrcs
Total
Acras
Acrces
Acrcs
Acrcs
Acrcs

Acres

Acrcs

T .
Lo Uil

CARD GUTLIIG 3Y FARNS

numbcr
unber
cpcrated
foils

ion of
ty

g status

owned
rcnted in
rented out

acrcs of crops

Tabulnation Codc

/‘

(As given in Appendix A)

To the ncarcest unit

Nearest hundrca fect

Full
Part
Full
Life

WL
o ° L ]

Farm
Part

AU W

Nearest
Nearest
Ne:recst
Nearest

of idle cropland ¢

of woods not pastured

of woods pasturcd

of permanent pasturc

of scoson pasture

of farmstcad

and wastc

of corn fer grain

owner
owner

tenant
estat:

(Full time commercials
time & subsistance farm
Rural residence
Seasonal residence
House vacant
uousc

gone
unit
unit
unit
unit

i

Near.ust
Fcorest
Nearcst
Nearest

Ncarest

Nearcst

unit

unit

unit

unit

unit

unit
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Column
50

52-53
5k-55-56
57-58-59
60-61-62
636U
65-66
67-68-69
70-71-72
73-74-75
76-77
78-79

80

Item
Acrcs
Acres
Acrcs
Acres
Acres
Acres
Acres
Acres
Acres
Acres
Acres

Acres

Card 3

of corn for silage

of corn fodder

of mts

of

of

of

of

of

of

of

of

of

oats and barley
other mixecd grains
buckwheat

wheat

alfalfa

clover and mixed hay
other hay

hay cut on others

hay cut by others

Card number

ko

Tabulation Codc

Nearest unit
Nearest unit
Neatest unit
Nearcst unit
Ncarest unit
Nearest unit
Nearest unit
Nearest unit
Nearest unit
Nearest unit
Nearest unit
Nearcst unit

3
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CAYUGA

Colunmn

34-325-36-37

38-39-L0
L1-L2-43
bl_L5-46
Lo-48-49

INL=T SOIL CCMS v IO

CARD CUTLIN. BY FARMS

~ROJICT,

Item
Study numboer

Form nuniber

Acres operntced

Total foils

Acres of grass silage cut
Acres of sudan grass and
millet

Acrcs of potatoes

Acrcs of other crops

Number of cows

ITumber of heifcrs

Number of calves

Number of bulls

Nuuiber of shcep

Number of brood sows

Pumber of other pigs or hogs
Number of hens.

estimatc average for year
Pullets raiscd scxed
Pullets raised straight run

Numbcr of broilcrs

Other poultry

41
Mo. 4

Card

Tabulation Codc

Y

(As given in
Appendix A)

Necarest Unit
Nearest unit

Nearest unit

Hearest unit

Nearest unit

Nearest hundred
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Card L
Column Item Tabulation Code
50-51-52-53 Gallons of maple syrup
54-55-56 Cords of wood cut for all pruposes
57-53-59 Timber and lumber cut Nearest thousand
feet
60-61 Number of peoplc in household
62 Number of tractors
63 Size of tractors 1. 1 plow
2. 2 plow
3. 3 plow
L4, over 3 plow
64 Number of trucks
65 Size of trucks 1. Under 1 ton
2. 1 to 2 tons
3. Over 2 tons
66 Bascment barn 1. Yes
2. No
67 Number of silos
68-69-70 Number of stantions in barn
or barns
71 Electricity in house 1. Yes
2. No
72 Telephone 1. Yes
2. No
73 Running water 1 Yes
2. No
74 Furnace 1. Yes
2. No
75-76-77 Owner's ecstimate of value of Necarcst thousand
farm with stock and tools dollars
78-79 Owner's estimatc of value Nearest thousand
of real estate dollars

80 Card number L
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Ce Administration cf Tecst

This tust wgs applicd to farms cooperating in
the Cayuge Inlet Soil Consevation Project, New York.
Data was gathered in a uniform way and personally by
inspection of the fields and through interviewing the
farmers. Dctails about information recorded may be found
pelow.
1. Card 1

Study number, Column 1

A number -- one -- :as assigned to thisstudy
in ordcr to makce possible the utilization of the same
IBM cards in an analysis whcre information from other
arcas might also be includced.

Data was collected in the fall of 1951 and
spring of 1952 and corresponds to the crop year ending
in the fall of 1951.

Farm number, Columns 2 and 3

In the original Projcct, farms were numbcered
by the clock system (4), first letters designating a
cogmunity, followcd by & claci direction where 12 o'clock
points to the north, a zone number in miles from the
community, and a lctter for the house¢, Thus N-4-1-R
means: ncar Newfield, in direction four o'clock, one mile

away, housc R.
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Farms were coded according to the list included
as Appendix A. For convenience, an index by cooperators,
and one by airphotos are added as Appendixes B and C.
For a research including a large number of
farms, more columns should be left aside under this
heading.

Acres operated, Columns 4 to 7

Acres rented in and operated as one unit with
main farm are included, but acres owned and rented out
are 1ot considered.

More columns should be used in areas where

farms are very large.

Total foils, Columns 8 to 11

These represent the product of a conservation
deficit rating multiplied by the number of acres. They
result from adding farm (Columns 12 to 15) and field
(Columns 16 to 19) foils.

Farm: foils, Columns 12 to 15

Are the product of farm .acres (Columns 4 to 7)
times the number of unfavorable conservation items for
the farm taken as a whole.

Choices numbered 4 to 9 were considered unfavor-
able for conservation in the following ten columns: 32,

38, 43, 48, 53, 58, 59, 60, 64, and 66.
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Field foils, Columns 16 to 19

Represent unfavorable conservation situations
in sigrnificant items, when fields were considered indi-
vidually.

They arc the sum of products of fleled acres
(Card 2, Columns 7-10) times field foils (Card 2, Columns
14=-15).

Land Class, Column 20

Economic class number was recorded as read

from map for Tompkins County. (71)

Productivity balance, Columns 21 to 23

Even though it was not intended to calculate
productivity balances as part of this study, it is realized
that this might be advisable later on or convenient in
similar studies. Space left will allow easy subsequent
punching of productivity balance data if so desired.

Calculations may be made using blank included
as Appendix Dy which is an adaptation for Hew York State
of the procedure deviced at Ohio fxpcriment Station (92),
cefe (10)s 1In order to handle negative values, cards may
be either double-punched in position 'y or single-
punched adding ten units to every value.

Changes in acreage, Columns 24 to 29

Acres bought and acres sold since the Project

was established havewsually not interfered with information
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recorded in Cards 1 and 2, but they did prevent
analysis of busincss data (Cards 3 and 4) by confounding
arcas inside and outside the original Projedt.

Records available, Column 31

Intends to locate forms suitable for further
study, including ycars for which data is available.
Farmer's opinions, Columns 32, 33, 34, 64

Questions relative to his attitude towards
conservation were worded as follows: Do you think
conservation practices pay? Do you have a specifi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>