| LT
.

™ Cad
| V7]

STUDY OF THE CHARACTERISTICS OF
RICE FIELDS |IN THE UNITED STATES

Hiw

MISCELLANEOUS PAPER NO. 4-602
October 1963

Ehﬂ PF’
' Dl'munu'm i srnmu R JUL 3 '
; Approvad for public o T "

Dlslnbul al L ‘I lcd <.

AD 7¢% 2 /5

L.
‘l.,,l'..

U. S. Army Engineer Waterways Experiment Station
CORPS OF ENGINEERS
Vicksburg, Mississippi

ARMY-MRC VICKSOURG, MISS. Repreduced by
NATIONAL TECHNICAL

INFORMATION SERVICE
U $ Depeariment of Commaerce
Soringfisld VA 22151 ——

R e R L eSS




T t T FRE (e S N SHEEIN
Y s;_}u‘J@u:)J u U(L.J)L\} “(\.—.)Jtu\LL...i
ot wao of this form, sce AR 340-15; the proponent ogoncy is Tho Adjutant General’s Office.
OR OFFICE SYMBOL SUBJECT

-

Limitation én Loan of Technical Publications

TR
. = :
. W. G. Shockley ﬁofications—mstribution OATE 19 Mar T1 cuT ¢

of, MGE Div

s

L The fbllowj.ng reports have been restricted since publication. In accordance
!u, instructions contained in AR T0-31, these reports should be reviewed again
h determine if they should be restricted for another 3 years.

Mp 4-59%, "Visit to University of T1linois to Discuss Tropical Soils Studies"
Mugust 1963. Statement 5 applied by M&E Div 3/5/68.

Mp 4-602, "Study of the Characteristics of Rice Fields in the United Statés,"
October 1963. Statement 5 epplied by M&E Div 3/5/68. '

MP h-621, “Speced Tests Conducted in Canada During Musket Traificability Test
Program, August 1962" July 1963. Statement 5 applied by M&E Div 3/5/68.

According to AR TO-31 all publications mast have one of the two distribution
butemente 1isted in Change 3, a copy of vhich is attached. Plecase indicate which
atement should be used for cach of these reports.

[ \
) \.& [\CSWN o\r\\\(wu\m;u\_,
Incl .
3
PSFV (19 Mar 71) .
D CHIEF, PUBL DISTR FROM CHIEF, M&E DIV DATE 12 May 71 CMT 2

kstribution statement A as given in Change 3, 15 Jan 71, to AR 70-31, may be used
rr the miscellaneous papers listed in CMT 1. i

sttty | }

Incl SHOCKLEY

Fon
4 ,2';‘“"2 CNA0QR REPLACES DD FORM 8, EXISTING SUPPLIES OF WHICH WILL UE
e s ISSUCD AND USED UNTIL | FEB €3 UNLESS SOOHER EXHAUSTED. GIO 1 1968 O - 312-400




U. S. ARMY ENGINEER WATERWAYS EXPERIMENT STATION
CORPS OF ENGINEERS
OFFICE OF THE DIRECTOR
VICKSBURG, MISSISSIPPI

agrer To WESSR 21 May 1963

MEMORANDUM FOR RECORD:

SUBJECT: Study of the Characteristics of Rice Fields in the United States

1. ‘The field trips reported herein were made by Messrs. J. G. Kennedy
and J. G. Collins of the Trafficability Section during the periods 25-29 March
and 9-12 April 1963, to Stuttgart, Ark., Kelso, Ark., anC Stoneville, Miss.,
during the former period and to Crowley, la., during the latter period.

Purpose

2, The over-all purpose of this study is to determine seasonal charac=-
teristics of rice fields, pertinent to military operations, in several
locations in the United States. The specific objectives of the field trips
reported herein were to: .

a. Collect data during the peak of the wet season in selected areas
of the Mississippi Valley rice lands to (1) determine maximum moisture condi-
tions produced by natural wetting and (2) delineate the trafficability
characteristics of the soils. ' ‘

b. Measure vegetation and terrain geometry of rice-field surfaces.

c. Obtain information on the cultural practices '.sed in the U. S.
rice lands. ‘

d. Determine what information is presently available on rice lands,
such as soil maps, weather records, aerial photographs, cultural practices, etc.

Scope

3. This report is limited to visits made to the Rice Branch Experiment

Station, Stuttgart, Ark., and general vicinity; Southeast Agricultural

Experiment Station, Kelso, Ark.; Delta Branch Experiment Station, Stoneville,

Miss.; and Rice Experiment Stetion, Crowley, Le., and vicinity. Twenty=-two

test sites were located and tested for trafficability characteristics in a

variety of soil types and under varying management practices. A few of these

sites will be selected for occasional retesting during the crop-growing season
. to determine the effects of cultural practices on military activities. Sea-

sonal changes in flooding, and vegetation and soil characteristics will be
n determined.
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- As the plants grow taller, the water depth is gradually increased until it
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Description of Experiment Stations and Genersl Findings

bk, The general organizatiénul structure of the experiment stations
visited, brief summaries of discussions held, cultural practices employed,

station tours, and a survey of existing data and publications are discussed
in the following paregraphs,

Rice Branch Experiment Station,
Stuttgart, Ark. : ’

>+ The Rice Branch Experiment Station is owned and operated by the
University of Arkansas, Division of Agriculture, Fayetteville, Ark.,
Mr. Francis J. Villiams is the Assistant Director.

6. General discussions., Following a discussion of the purpose of our
visit, Mr. Williams agreed to let us test in any areas of the Experiment
Station we desired. He also told us that rice was being grown at the Southeast
Agricultural Experiment Station at Kelso, Ark. (60 miles southeast of Stutte
3art), owned and operated by the University of Arkansas, and he felt that

Mr. Kenneth Smith, the Assistant Director, would be willing to cooperate
with us,

Te Cultural practices. At the time of the visit much preparation by
the local farmers was in progress for the spring Planting. Seeding dates
range from 20 April to 30 June, depending upon the variety of seed used,
weather, soil conditions, and the method of seeding. Fields were being disked
and leveled, and dikes were being constructed. The dikes are constructed at
elevation differences of 0.1 to O.4 £t, and they are usually high enough to

hold 6 in. of water on the rice fields and broad enough to prevent the water
from breaking through.

8. Two types of rice seeding are used; namely, on dry and on flooded
rice beds. The latter is referred to as water seeded. When rice is seeded
on dry seed beds, the fields are flooded with 1 to 2 in. of water winen the rice
reaches a height of 4 to 6 in., approximately four to six weeks after planting.

reaches 4 to 6 in. In areas that are water seeded, the fields are first
flooded, the seeds are sown, and the water level is lowered untii the plants
have become well anchored in the soil and start to grow. As the height of the
plants increase, the water level is increased. The flooded seed beds are
Planted from airplanes; and the new, uncorpacted dikes surrounding these-
fields are higher and broader, since they are subjected to pressure and wave
action before they have a chance to settle and before g crop is growing on
them. In both methods of seeding, the water may be drained off periodically
during the growing seascn as necessary to control certain water plants, plant
diseases, and insects.

L
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9., Mr. Williams stated that the fields at the Rice Branch Experiment
Station will be drill séeded (sown in furrows with uniform spacing of seed).

10. The number of days from seeding to maturity ranges from 109 to 150,
depending upon the variety of seed used. The water is drawn off the fields
approximately 10 days prior to harvest to allow the fields to dry sufficiently
to support the harvesting equipment. Crop rotation is practiced on rice lands.

11. Tour of Experiment Station grounds. A tour was made of the Experi-
ment Station, which consists of 915 acres. Areas that would be planted in
rice this spring, between 15 April and 15 May, and the fields that will be
water leveled (process used in leveling land for rice cultivation) in July or
August of this year were examired. Areas to be water leveled are flooded and
leveled the same day. Water is not allowed to stand on a field to be leveled
for more than a day because traction or stickiness problems make it difficult
or impossible for operation of a tractor and a land leveler.
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12. Existing data avallable. Rainfall records are maintained at the
Experiment Station and copies may be obtained. There is also a weather station
at Stuttgart, 8 miles west of the Experiment Station. Circulars and reports of
cultural practices, water levels, etc., were obtained. A list of these pub-
licetions is included in inclosure 1. During the return visits, additional iL
information will be obtained as it becomes available. Soil maps of the e
Experiment Station weire examined and copies can be made available. RO

Soil Conservation Service {SCS),
Stuttgart, Ark,

13. We visited the SCS office in Stuttgart to obtain information on the
availability of aerial photographs and soil maps of the Rice Branch Experiment
Station. We were informed that Mr. Herman Hill of the SCS office in DeWitt, 5
Ark., could furnish us the information on aerial photographs. We were also i
told that extensive soil tests were made at the Rice Brancn Experiment Station
about four years ago, and we could probably obtain copies of the report, :
"Soils Correlation of the Rice Branch Experiment Station," and a copy of General |
Soil Map, Arkansas County, Ark., 4-R-126L49, revised in October 1962, from *
Dri H. C. Dean, State Soil Scientist, 5401 Federal Building, Little Rock, Ark.
Mr. Dempsie Binkley, to whom we talked, informed us that we could expect to
find three soil series at the Rice Branch Experiment Station as follows:

a. Stuttgart eilt loam - moderstely well drained to well drained.
b. Crowley silt loam - somewhat poorly drained.

c. Midland silt loam (This is in the process of being changed to
Yrightsville.) - poorly drained.




WS T

e S &bl ~

- e -
IR

- No. CAnal 2-4471), will be contacted for a definite classification of these

WESSR | 21 May 1963
SUBJECT: Study of the Characteristics of Rice Fields in the United States

14, Mr. Binkley accompanied us to the Rice Branch Experiment Station nnl.
made auger borings -in several different locations in the Stuttgart, Crowley,
and Midland silt loam and showed us how we could distinguish each series,

15. We asked Mr. Binkley if he could give us names of any farmers in the |
vicinity who had rice lands in representative clay areas and who might be »
willing for us to test on their property. He told me to contact Mr. Robert J, 3
Bormann of Stuttgart, who has a farm located on Meto Bayou in the Perry clay
soll series.

Bormann Farm, Stuttgert, Ark.

16, We contacted Mr. Robert J. Bormann, Route 2, Stuttgart, Ark.,
(telephone No. WA3=414O) to get permission to test clay areas on his farm.
After we explained the nature of our tests, he said it would be all right for
us to test any place we selected. He showed us the area tnat will be planted
this spring. These fields will be water seeded. There is a gate across a b’
private road leading to these fields. He said if we revisited these areas and 3
the gate was locked, he would have the key, and Mr. Charles Haskyn, who lives
0.4t miles west (the next house on the left from his), also would have a key. &
He also told us that Mr. Fred Hardy of Oak Grove, la. (50 miles from Vicksburg
has about 500 acres of rice land in a fat clay area.

Southeast Agricultural Experiment
Station, Kelso, Ark.

17. Ve next visited the Southeast ” .icultural Experiment Station of e
the University of Arkansas at Kelso, Ark. (mailing address is Rohwer, Ark.), 3
where we talked with Mr. Kenneth Smith, the Assistant Director, and obtained
his permission to locate test sites in areas that will be planted in rice this ;
spring. Mr. Smith told us that the Experiment Station consists of 650 acres,
and approximately 200 acres will be planted in rice this spring. He showed
us these areas. He said that the SCS people had reclassified the soil about
three times and he was not certain what it is being called, but he thought
it is a Buxton clay. On the next visit to this area, Mr. Hugh Hill of the
SCS, whose office is located at 210 2nd Street, McGehee, Ark. (telephone

soils. Mr. Smith said tnere would be no water leveling this year.

Delte Branch Experiment Station, | 4
Stoneville, Miss. o

18. A visit was also made to the Delta Branch Experiment Station, e
Stoneville, Miss., where we contacted Dr. Walter K. Porter, Jr., Superintendcnto
Dr. Porter said that there will be only 25 acres of rice planted at the

L
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txperiment Station this year. He suggested that we talk with Dr. Donald H.
Boﬁman, whose ofiice is _in the same building, since he is in charge of rice
rescarch. Dr. Bowman informed us that our best contact in Mississippi re-
garding rice cultivation was Mr. Harreld Lyons, President of the Mississippi
Rice Council, American Legion Building, Cleveland, Miss. Dr. Porter said
that it would be all right with him for us to establish test sites in the rice
fields at the Delta Station, which are in a Sharkey clay. These fields will
be plahted in the early part of May.

Fuselier Farm, Mamou, La.

19. +hile en route to Crowley, La., we observed what we assunied was a
water-leveling operation, so we stopped to observe and photograph it (see
inclosure 2). e learned later that this was not water leveling but a process
of muddying the field prior to water seeding (see paregraph 23). The field
was flooded with approximately 6 in. of water, and the tractor with drag
attached had no difficulty maintaining a speed of approximately 5-10 mph,

The owner of the farm is Mr. Flores Fuselier, whose address is Route 2, Box 193,
Mamou, la. After explaining the general nature of our tests, we asked for and
obtained his permission to test the field that was being muddied. We told him
we may want to retest during various periods of the growing season; he said
that would be all right with him,

20, Mr. Fuselier informed us this was the first year that he had tried
this process and so far there had been no difficulty operating the equipment :
in the flooded fields. He seemed very enthusiastic about the results. He -
sald the field we saw being muddied had had water on it for the last three :
days. This field and the adjoining ones would be water seeded (with pre-
sprouted seed) in the next day or two after our visit.

Rice Experiment Station,
Crovley, la.

2l. The Rice Experiment Station, Crowley, La., is owned and operated
by Louisiana State University, Baton Rouge, la. Dr. H. R. Caffey is the
Superintendent.

22. General discussions. We discussed with Dr. Caffey the purpose of
our visit and the type of tests we planned to conduct at the Rice Experiment
Station and in the vicinity. There will be approximately 150 acres planted
in rice, for general production or seed rice, with other areas divided into
small plots to test fertilizer control, various seed types, etc. We told
Dr. Caffey we would not locate any of our test sites in these experimental
rice plots since they would be under intensive observation. He seid it
would be all right to locate our sites in any areas in the large rice fields.
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23. We told him of observing what we had thougnt was the water-leveling :
operation at the Fuseller ferm. He sald this was not true water leveling, but
a process known as muddying the field prior to water seeding. This operation
puts the soil in suspension in the water; and, when the seed are sown by
airplane, the soil settles on the seed, thus holding them in place in the seed:
bed. This process levels the land to some extent by pulling down high spots
in the field, but large amounts of soll are not moved as in true water leveling
and the over-all elevation cof the field is not changed. 'e also observed this 4
muddying operation in a field adjoining the southeast boundary of the Experimen
Station. This field is owned by Mr. Louls Leonards, Crowley, La. Dr. faffey
obtained permission from Mr. Leonards for us to locate a site in this field.

#

2k, Two fields at the Experiment Station will be water leveled some time
in July or August of this year. Dr. Caffey will notify us of the exact date.
A paper, "Leveling Rice Land in Water," by M. D. Faulkner and R. J. Miears,
members of the staff at the Rice Experiment Station, is included as inclosure 3

25. Dr. Caffey informed us that tests similar to our drawbar-pull tests
were conducted with various sizes of tractors and equipment in the Sharkey
clay rice fields in the Mississippi Delta while he was on the staff of the
Delta Experiment Station at Stoneville, Miss. Information on copies of reports

of these tests may be obtained from Mr. Floyd Fulghan, Agricultural Engineer,
Delta Branch Experiment Station, Stoneville, Miss.

26. Ve obtained names and addresses of Superintendents of Rice Experjmen:{ :
Stations in Texas and California, as follows: :

Dr. L. E. Crane, Superintendent
Rice Pasture eriment Station
Beaumont (China), Texas

Mr. K¢ E. Mueller, Luperintendent
Rice Fields Experiment Station
Biggs, California

27. Cultural practices. Planting dates in this area range from the
middle of March through June, depending on the variety of seed used and the
method of seeding. Practically all phases of early rice production was in
operation in the Crowley area. Some fields were at full flood with plants
.9<10 in. tall (probably water seeded several weeks earlier). Other fields
were wet from having the water recently drawn off, which would indicate that
they had been water seeded. If the fields are water seeded with dry seed, the
water (4=5 in. deep) is allowed to remain on the field until the plant is above ]
the surface of the water. If presprouted seed are used in water seeding, the
water is drawn off the field immediately after seeding. Other fields were being

6
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SUBJECT: Study of the Characteristics of Rice Fields in the United States

disked and leveled prior to seeding on a dry seed bed. As in the Stuttgart,
Ark., area, most fields that will be seeded on a dry seed bed will not have
the dikes constructed umtil the land has first been disked and leveled. The
fields will then be surveyed, marked off, and the dikes constructed to medium
heigrt. In this area, dikes are usually constructed at 0.2-ft vertical
intervals. The dikes are not constructed to full height at first since damage
to the farm equipment crossing dikes 12-14 in. high during the seeding operation
could result. Construction of the medium-height dikes at this time also per-
mts them to be seeded, which will help hold them in place as the plants grow
and the field is at full flood (4=6 in. of water). Small drains are placed at
the inside face of the dikes to control drainage of rain water prior to irri-
gation, and to aild in the periodic drainage of the irrigated fields. After
seeding, the dikes will be brought to full height.

28. About 33 in. of water are required to produce a rice crop; of this
amount, 20-24 in. are obtained through irrigation. There are several Canal
Companies that supply water to the farmers at one-fifth the price they receive
for the crop. The Rice Experiment Station pumps its own water from Bayou
Vikoff north of the Experiment Station and from 300-ft-deep wells located on
the Experiment Station grounds. Last year Bayou Wikoff became contaminated
with salt (from oil wells north of Crowley) and the Experiment Station has
become very careful about the use of this water.

29. As in the Stuttgart, Ark., area, the fields are drained periodically
to allow for fertilization, weed and insect control, etc.

30. The fields are usually either rotated every three years with small
grain crops, white clover, or pasture crops, or they are allowed to lie
fallow.

31. With the exception of the field west of Crowley, which will be water
seeded, all fields at the Rice Experiment Station will be drill seeded (sown
in furrows 1-2 in. deep with uniform spacing of seed) on a dry seed bed.

32. Tour of Experiment Station grounds. Mr. Elvis Faulk, the field
foreman, took us on a tour of the Experiment Station, which consists of 800
acres. The two fields that will be water leveled this summer, the fields
that will be planted in rice around 17-18 April for general production, and
the experimental rice plots were examined. Mr. Faulk said that water leveling
rice fields was his idea and was started about 1951.

33. Dr. Caffey drove us to the field west of Crowley and showed us the
field that would be water seeded some time during the week of 15-19 April.

34. Existing data available., Daily rainfall and maximum or minimum
- tgmperature records are maintained at the Experiment Station and copies may

7
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be obtained. Therc is also a weather station at Crowley, 3 miles southwest
of the Experiment Station. Circulars of cultural practice of rice farming,
coples of the "Soil Survey, Acadia Parish, Louisiana" (issued September 1962),
and a copy of a Soil Survey map of the Rice Experiment Station were obtained.
The base for the soil maps are aerial photographs. A list of publications
obtained at the Experiment Station is included in inclosure 1.

Visits to Soil Conservation Service (SCS)

35. Crowley, la. A visit was made to the SCS office in Crowley (Room 304,
Courthouse, phone No. 783=3823) to obtain information on the availability of
aerial photographs and to have someone from the SCS office mske a definite
soil series classification of our test sites. Mr. James Winston, to whom we
talked, informed us that Mr. Henry Clark, the Area Soil Scientist (office in !
the Courthouse, phone No. 783=1257), would be the one to contact for the soil
classification, but he was out of town and would not return until Friday,

12 April. He also told us that we could use the soils map of the Experiment
Station with an 85-percent degree of accurscy in establishing the soil series.
Mr. Winston said that we could obtain the latest aerial photographs of the area
through regular channels. We asked him about the soils south of Mamou, la.,

in order to classify the soil on the Fuselier farm. He did not have this
information; however, he said we could obtain it from the SCS office in Ville
Platte, Evangeline Parish, La. I tried to contact Mre. Clark on Friday morning
before I left Crowley, with no success. Dr. Caffey said that all state offices
in that vicinity were closed because it was Good Friday. Mre. Clark will be
contacted on the next visit for a definite classification of the soils at the
Rice Experiment Station.

36, Ville Platte, la. We also visited the SCS office at Ville Platte
and talked with Mr. Re Je Deous. When we asked him for soils data on the
Fuselier farm, he located the farm on an aerial photograph with soil series
classifications marked on it and identified the soil as a Crowley silt loam.
'He informed us that a soil survey of Evangeline Parish was in progress. The
Fueelier farm had recently been mapped and the soil series in the area of
our test site would remain the same. We asked for extra aerial photographs
or soil maps of the region, but none were available. Aerial photographs can
-be obtained through regular channels.

Iocation and Description of Test Sites

37. Twenty-two sites were located and tested at the Rice Branch Experi=-
ment Station, Stuttgart, Ark., and in the vinicity; the Southeast Agricultural
Experiment Station, Kelso, Ark.; and the Rice Experiment Station, Crowley, la.,
and in the vicinity. These sites were located in areas that will provide a
wide range of cultural practices and soil types. Maps showing the locations
of the sites are presented in inclosure 4, and photographs are shown in
inclosure 5. The general locations and descriptions of these sites follow.

8
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Rice Branch Experiment Station,
§Epttgart, Ark.

s

38, Site 1. This site is located in a level field of approximately
30 acres that will be planted in rice this spring (fallow last year). The
field is covered with grass 2-3 in. high. The soil is a Crowley silt loam.

§ 39. Site 2. The locaticn of this site is in a level field of approxi-
mately 30 acres that will be water leveled this summer., The field is covered
with experimental winter oats 46 in. high. After it is water leveled, this
field will lie fallow. The soll is a Stuttgart silt loam,

Lo, Site 3. This site is located in a 100=-acre field that was water
leveled last year and will be planted in soybeans this year. The field is
bare. The soil series is Crowley silt loam.

41. Site 4. This site is iocated in the south end of the same field
as site 2. The soil is a Crowley silt loam.

k2, Site 5. ILocated in a field that will be planted in experimental
rice, this site is bare. The soil is a Midland silt loam.

43, Site 6. Site 6 is located in the south end of the same field as

site 1. The soil is a Crowley silt loam. .
Lk, Site 7. This site is located in a 100-acre field, 1 mile east of W

the Experiment Station, and 1s owned by Mr. Taerkington and leased by the
Experiment Station. The field will be planted in rice this spring, and had
been disked and leveled one day prior to our testing and was bare of vege-
tation. The soil is a Crowley sili loam. ¢ '

RO vt REME )

45, sSite 8., Site 8 is located in the same field as site T, 0.l mile
south. The soil is a Midland silt loam. ,

Bormann Farm, Stutigart, Ark.

46. Site 9. This site is located in a L4o-acre field and was sparsely
vegetated with weeds 2-3 in. high. The soil is a Perry clay.

47. Site 10. ILocated in a 4O-acre field 0.1 mile east of site 9, this
site was sparsely vegetated with weeds 2-3 in. high. The soil is a Perry claye

Southeast Agricultural Experiment
Station, Kelso, Arke.

48, Site 11. This site is located in one of approximately 25 experi=
mental rice plots, each 100 ft square, with dikes approximately 4 ft high

around each experimental plot. The plot was e of vegetation. The tenta=
tive soil series classification is Buxton clay will be confirmed later). This

plot was plowed immediately after testing.
9



RSN

S e ==

WESSR ' 21 May 1963
SUBRJECT: Study of the Characteristics of Rice Fields in the United States

L9, B8ite 12, Iocated in a bare, 100-acre field that will be planted in
rice this .pHng, this site has been classified tentatively as Buxton clay.
4

Fuselier Farm, Mamou, la.

50. 8Site 13. B8ite 13 is located in a level field of approximately
40 acres on louis Highway No. 13, 1-1/2 miles south of Mamou, la., which
wvas covered with water 2-6 in, deep, The test site vas covered wiih 2 in,
of water; the top 3 in, of soil was a soft mud, The field was to be water
seeded within the next day or two with presprouted seed and drained impediatel;
after seeding. The soil is a Crowley silt loam. _

Rice Experiment Station, Crowley, Ie.

51. Site 1k. Site 14 is located in a level, volunteer rice field of
approximately 2.5 acres. This is the third consecutive year that rice has
grown on this field, The field was covered with 4«6 in. of water. The rice
plants were approximately 9 in. tall. The soil is a Midland silt loam,

52. Site 15. This site is located in the southwest cormer of a level,
30-acre field which had recently been plowed, disked, and leveled, and was
bare of vegetation. The field will be planted in rice this spring. No
dikes had been constructed. The soll is a Midland silt loanm.

53, Site 16. Site 16 is located in the northeast corner of the same
field as site 15. The soil is a Crowley silt loam,

S5k. Site 17. Site 17 is locat.d in the fileld west of Crowley which 1is
30 acres in size and had recently been disked nnd wes bare of vegetation. The
field will be planted in rice tiis spring (wat:r seeded)s No dikes have been
constructed. The so0il is a Crowley-Midlanl silt loam.

55. Site 18. This site is located in the southeast corner of a level,
33-acre field that had recently been disked and leveled and was bare of
vegetation. ‘The field will be planted in rice this spring. The soil is a
Crovley silt loanm. ‘

56. Site 19. Site 19 is located in the southeast corner of a level,

"ho-acre field that had rye grass 12 in. high growing on it and was being used

as a pasture for cattle. This fileld will be water leveled this summer and will
lie fallow. Dikes will be constructed prior to water leveling. The soil is
a Crowley silt loam. This field is outlined in red in inclosure k&, fig. k.

5T« Site 20, Iocated in the northwest corner of the same field as
site 19, the soil at this site is a Crowley silt loam.

10
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58, Site 22. Site 22 is located in the northwest corner of a lli-acre
field, the northern half’of which will be water leveled this summer (outlined
in red in inclosure &4, fig, 4). The field had been plowed end was bare of
vegetaton. Dikes will be constructed prior to water leveling. The soil is a
Crovwley silt loam. :

Ieon Farm, Crowley, la.

59. Site 21, This site 1s located approximstely 750 £t south of the
southeast boundary of the Rice Experiment Station in a 90-acre field owned by,
Mr. Louis Leonards. Flooding of the field was started on 2 April, but full
flood was not reached until 5 April because of the dry condition of the soil.
Water had been on the field 10 days at the time of testing (11 April). The
field had been muddied on 10 April and was to be water seeded on 12 or 13 April.
The so0il is a Crowley silt loam.

Data Collection and Procedures

60. At each site, e sampling area was selected that appeared uniform and
representative of the fielde The following data and samples were collected;
data results are tabulated in inclosure 6. ~ Supplemental soil data, copied
from the "Soil Survey, Acudia Parish, Louisiana,” are also inclosed {inclosure 7).

Soil data

61. Cone index. At each site, 10 sets of cone index measurements were
made in an area of approximately 10 by 20 ft, with & set of cone index mea=-
surements consisting of readings made at the surface and at 3=in. vertical
increments to 18 in., and then at 6-in. increments to & depth of 30 in. The
silt loam soils (dry fields) were firm, and penetrations were made with the
0.2=-8q=in. cone to a depth of 18 in. '

62. Remolding index. At sites vhere samples could be obtained, remolding
index was determined for the O- to 6-in. and 6~ to 12-in, depths at two loca~
tiofis within the test plot.

63. Soil moisture content and density. Two samples for determination of
molsture content and density were taken from the O- to 3-in., 3~ to 6-in.,
6~ to 9-in., and 9- to 12-in. layers, provided the trafficability sampler
could be used to obtain samples. If the soil was too firm to use the traffic-
ability sempler, & soil auger or pick and stove were used to obtain samples
at the same depths. . o =

64. Bulk soil samples. Approximately 3 ib of s0il was obtained from the
Oy to 6-in, and 6- to 12-in. layers at three locations within each test site
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58, Site 22, Site 22 is located in the northwest corner of a lh-acre
field, the northern half’of which will be vater leveled this summer (outlined
in red in inclosure b, fig. 4). The field had been plowed and was bare of
vegetatbn. Dikes will be constructed prior to water leveling. The soil is a
Crovley silt loam.

DLeon Farm, Crovley, la.

59. Site 21, This site is located approximately 750 ft south of the
southeast boundary of the Rice Experiment Station in a 90-acre field owned by,
Mr. louis Leonards. Flooding of the field was started on 2 April, but full
flood was not reached until 5 April because of the dry condition of the soil,
Water had been on the field 10 days at the time of testing (11 April). The
field had been muddied on 10 April and was to be water seeded on 12 or 13 April.
The soil is a Crowley silt loam.

Data Collection and Procedures

60. At each site, a sampling area was selected that appeared uniform and
representative of the fileld. The following data and samples were collected;
data results are tabulated in inclosure 6. Supplemental soil data, copied
from the "Soil Survey, Acadia Parish, Louisiana,” are also inclosed (inclosure 7).

Soil data

61. Cone index. At each site, 10 sets of cone index measurements were
made in an area of approximately 10 by 20 ft, with a set of cone index mea=-
surements consisting of readings made at the surface and at 3-in. vertical
increments to 18 in., and then at 6-in. increments to a depth of 30 in. The
8ilt loam soils (dry fields) were firm, and penetrations were made with the
0.2-8q-in. cone to a depth of 18 in, '

62. Remolding index. At sites where samples could be obtained, remolding
index was determined for the O~ to 6-in. and 6- to 12-in. depths at two loca-
tiohs within the test plot.

63. Soil moisture content and density. 7Two samples for determination of
moisture content and density were taken from the O= to 3-in., 3= to 6-in.,
6- to 9=in., and 9= to 12-in. layers, provided the trafficability sanpler
could be used to obtain samples. If the soil was too firm to use the traffic-
ability sempler, a soil auger or pick and shovel were used to obtain samples
at the same depths. : -

"~ 64, Bulk soil semples. Approximately 3 1b of soil was obtained from the
Os to 6-in, end 6- to 12-in. layers at three locations within each test site
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for laboratory determinations of grain-size diotribution, Atterberg limits,
and specific gravity.

Terr eomet Jdat

65. Cross sections were made of four represcntative sites for a distance
of 100 ft on two sides of the test plot at horizontal intervals of from 1 to
10 £t (see inclosurc 8). The cross sections includs the rice field, field
dikes, adjacent ditches, roads, etc. Additional cross sections will be made
during subsequent visits to determine spacings and heights of dikes at lites
vhere dikes were not constructed at the time of this visit,

Vegetation data

66. Records were made of the height and general type of vegetation at
each location. Structural diagrams are presented in inclosure 9.

Hydrologic geometry data

67. The general depth of water in the floodzd rice fields was measured
and recorded. Cross sections of irrigation canals and reservoirs, wacer depth,
etc,, in the vicinity of the sites will be made during subsequent visits.

Pnotographs
68. Pnotographs of each site were taken as shown in inclosure 5.

Discussion of Data

Soil strength-moisture data

€9. Dry silt loam areas. In the dry silt loam areas tested at the Rice
Branch Experiment Station, Stuttgart, Ark., and the Rice Experiment Station,
Crowley, la., and in the vicinities thereof, the cone indexes of the O~ to
6-in. soil layer ranged from 125 to 750+, and of the 6- to 12-in. layer from
177 to 750+, The 750+ readings for both layers were obtained from a field
-being used as a pasture for cattle and having rye grass 12 in. h groving
on it. Because of the loose (caused by recent disking or plowing) dry soil
in the O~ to 6-in. layer, remolding samples could be obtained only from this
depth at two sites (2 and 3). Rating conc indexes ranged from 161 to 285
for the O~ to 6-in. layer; and, at sites where remolding samples could be
obtained, the rating cone indexes of the 6- to 12-in. layer ranged from 115
to L91, The soil moisture content ranged from 8.2 to 24.2 and from 12.6 to
31.2 (percent by weight) for the 0= to 6-in. and 6- to 12-in, layers,
respectively.

12
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At the time of testing, these rice fields could be negotiated easily by
allitary vehicles with lfttle rutting and at speeds up to about 15 to 25 mph,

70. Flooded silt ‘loam areas. Three of the sites tested (13, 1i, and 21)
vere flooded with water ranging from 2 to 6 in. deep. The cone indexes of
the O- to 6-in. soil layer ranged from S1 to 95. Because the soil in the
0- to 6-in. layer, at site 13, had recentiy been disturbed (within 20 minutes
prior to wnplinas by a tractor and drag during the muddying operation,
rerolding samples were obtained at only two siles at this depth (14 and 21).
Rating cone indexes ranged from 29 to 30 for the O- to 6-in. layer and from
95 to 98 for the 6- to 12-in, layer. The soil moisture content ranged from
24,6 to 27.2 and 21.7 and 28,6 (percent by weight) for the 0- to 6-in. and
6~ to 12-in, layers, respectively. The soil strength in the flooded areas
vas adequate for most military vehicles; however, repetitive traffic in excess
of 50 passes would have caused severe rutting and perhaps occasional immodili-
zations. The soft surface soil layer, however, might have caused first-pass
immobilization because of slipperiness.

71. Clay sreas. The cone indexes of the clay areas at the Bormunn Jarm,
Stuttgart, Ark., and at the Southeast Agricultural Experiment Station, Kelso,
Ark., ranged from 4k to 114 and from 57 to 147 for the O- to 6-in. and 6- to
12=in. s0il layers, respectively. The rating cone indexes ranged from 39 to

T1 for the O- to 6-in. and from 58 to 135 for the 6- to 12-in. layers. Moisture -
content (percent by weight) ranged from 28.4 to 49.8 and from 28.2 to 49.6 for
the O= to 6-in. and 6- to 12-in. layers, respectively. Site 12, located at

the Southeast Agricultural Experiment Station, had less moisture content and
greater strength than other sites in the clay areas (see inclosure 6). This

vas the only site in the clay areas that did not have dikes or levees around

it; thus better surface drainage would have occurred. Also, this was the only
oite in the clay areas that had recently been plowed, The soil strength in

the clay areas vas adequate for most military vehicles; howvever, repetitive
traffic in excess of 50 passcs wuld have caused severe rutting and perhaps
occasional immobilizations. After about 10-20 passes in the same ruts, speed
wuld be reduced to less than 5 mph.

Te eomet,

T2. All sites were located on level terrain. In the silt loam areas,
dikes had been constructed in only three fields where sites wvere located
(13, 14, and 21). Inclosure 5, fig. 23, is a photograph of typical dikes on
the Puselier farm in the silt loam area. Dikes similar to these were also
found on the Leonards farm. Site 14 had straight dikes around the outside
perimeter of the 2.5-acre field. Sites 9 and 10 on the Bormann farm were
located in the fields with dikes constructed probably several months prior
to the date of testing. The size and shapes of typical dikes are given in
inclosure 8, fig. 4. There would be no problem for most military vehicles
in negotiating the field dikes at a speed of about S mph.
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At the time of testing, these rice fields could be negotiated easily by
allitary vehicles with 1fttle rutting and at speeds up to about 15 to 25 mph.

70, Flooded silt -loam areas, Three of the sites tested (13, 14, and 21)
vere flooded with water ranging from 2 to 6 in. deep. ‘The cone indexes of
the O- to 6-in. soil layer ranged from 61 to 95. Because the soil in the
0- to 6-in. layer, at site 13, had recently been disturbed (within 20 minutes
prior to nmplinas by a tractor and dreg during the muddying operation,
remolding sazples vere obtained at only two sites at this depth (14 and 21).
Rating cone indexes ranged fivm 29 to 30 for the O- to 6-in., layer and from
95 to 98 for the 6- to 12-in. layer. The soil moisture content ranged froa
2k,6 to 27.2 and 21.7 and 28.6 (percent by weight) for the O- to 6-in. and
6= to 12-in. layers, respectively., The soil strength in the fluoded arvas
vas adequate for most military vehicles; hovever, repetitive traffic in excess
of 50 passes wvould have caused severe ruiting and perhaps occesional Lmwodili.
gations. The soft surface soil laysr, hovever, might have cgused first-pass
izmobdilization because of slipperiness.

1. . The cone indsxes of the clay areas st the lormann farm,
Stuttgart, o at the Southeast Agricultural Dperimsat Station, Kelso,
Ark., ranged from &k to 114 and from 57 to lh7 for the O« to 6=in. and 6- W
12-1n. 601l layers, respectively. The rating cone indsxse ranged froa )9 W
T1 for the O- to 6-in, and froe 58 to 135 for the 6= to 12-in. layers. Polsture .
content (percent by veight) ranged from 28.4 to 9.8 and froms 28.2 w0 V9.6 for
the O= to G-in. and 6- to 12-in. laysrs, respoctively. Site 12, located ot
the Southeast Agricultural Experimsnt Station, had less moisture conlent end
greater strength than other sites in the clay areas (sec inclosure 6). s
vas the only site in the clay arcas that did not have dikes or levees around
it; thus better surface drainage wuld have occurred. Also, this wvas thes oaly
oite in the clay arcas that had recently been plowved. The solil strength in
the clay areas vas adequate for most =ilitary vehicles; however, repetitive
traffic in excess of 50 passus wuld have caused severe rutting and perhape
occasional immobilizations. After about 10-20 passes in the sam ruts, speed
wuld be reduced to less than 5 mph.

Dorrain g ometry

T2, ALl sites vere located on level terrain. In the silt loam areas,
dikes had been constructed in only three ficlds where sites wvere located
(13, 14, and 21). Inclosure 5, fig. 23, is a photograph of typical dikes on
the Puselier farm in the silt loam area. Dikes similar to these vere also
found on the Leonards faru. Site 14 had straight dikes around the outside
perimeter of the 2.5-acre field. Bites 9 and 10 on the Bormann farm were
located in the fields wvith dikes constructed probably several months prior
to the date of testing. The size and shepes of typical dikes are given in
inclosure 8, fig. 4. There would be no problem for most military vehicles
in negotiating the field dikes at a speed of about 5 mph.
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i T G~ -

Vegetation

73. Thirteen sites vere bare (2, 5, 7, 8, 11, 12, 13, 15, 16, 17, 18,
21, and 22); sites 1 and 6 were covered with Bermuda grass, clover, and othe
miscellansous weedy vegetation 2-3 in. high, with about 20 percent bare soil;
sites 2 and I had mats Le6 in, high growving on them; sites 9 and 10 were sparse)
vegotated; site 1U had rice plants 9 in. tall growing on it; sites 19 and 20

' had rye grass 12 in. high on tham., During the time of testing, vegetation
{ ' ‘would not have affectod vehicle operations.

|

-~ —e——

c_geomot

T4, Irrigation canals 10 to 15 ft vide and from 3 to 5 ft deep were in
the general vicinity of all sites. Inclosure 10 is a photograph shoving vater
being pumped from & 3J00-ft-deep weel into a typical irrigation canal at the
Kkdce Experiment Station, Crovley, la. The well 1s located approximately
200 f¢ northeast of sita 16 (identified as 1W in inclosure 4, fig. &), The
canal runs vest froa the pump across the Experiment Station. There are roads
] crossing the canal at various points. The canals would result in "no-go"
ccnditions for allitary vehicles unless they were bdbridged.:

I 1{. As indicated in paregraph 70, fields in vhich three test sites

! (13, 14, and 21) were located had been flooded vith 2«6 in, of irrigation
. wter (see inclosure 5, figs. 13, 14, 21, and 23).

!

b Preliminary Anglysis

} 76. Based on the rating cone index of the 6- to 12-in. soll layer st

the sites tested in the dry silt loas arcas, conventionsl military vehicles
wuld have no difficulty mal.ing 50 passes across any of the areas. All flooded
ailt loam areas and clay arcas wuld support 50 passc¢s of conventional mili-
tary vehicles except site 11, vhich vas located in a clay area on the Southeast
Agricultural Zxperiment Station at Kelsc, Ark., (rating cone index of 58) and
wuld prodbably allov 50 passes of a vehicle vith a vehicle cone index of 60,

. Tl. Vegetation would offer no problem to the movement of military
vehicles,

78. With the exception of irrigation canals in the genersl vicindty of
all sites, terrauin would not h‘nder the movement of vehicles.

Buggestions for Puture Visits

72; It 1s suggested that selected sites be retested on the folloving
schedule:

14
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a, One to two days after the first flooding, wvhich will be approxi.
mately during the second jeek of May. g

b, Several visits during the rice-growing season to determine the
effects of flooding on soil consistency and changes in vegetation characteristics.

6. During the water-leveling operation in July or August.

4. Two to three days prior to harvest, vhich is normally during the

1ast part of August or the first part of September., 1
. -

1

Sorvri W Koavrash) >

10 Incl J. G, KENNEDY )
es Engineer .

Trafficability Section

Copy furnished:
Mr. Grabau

.

k4
Brat N e L.
b R TR X

- s
&

3

2402

-

15




1.

3
k.

Se

6.
7.
8.

9.

T T

v Y ;e oy Y
. ‘t
Y :‘ "' _"‘ <, Yy it s

N I

ool
o L IR LN

S Y
Ark., coopenung \d.th U. 8. Oeolou.cal Burvey, Dcpcrtnnt of the
Interior, and Division of Geology, Arkansas Resources and Development

Commission, June 1954,

y Q
Mechanical Oonege Asriculturd zxperimnt Bt.tion, June 1961. '

Yeulkner, M. D., and }uwn, R. J.,

n.mr' v. B., -Of- m
cultural Expe n

Imnnnc rice land in vater.”
in Bulletin 555, Agrie-
ge O ture and Home Economics,

University of Arkansas, h.yettevﬂla, Ark,., June 1955,

Hall, Vernon L., Oreenhouse Studies on the Effect of 8 licgtions
of Mﬁen at Different Btages of Mce Urowth, Report &ﬁu g,

versity of Arkansas Division of

rimen ation,

Agriculture, Fayeteville, Ark., June 1950,

H111, levis, "Better rice for bigger profits,”

Extension Service.

"Market your rice for profit.”

“Extension Service.

tural Extension Service.

, Harrell, A. T., "Increase your rice profits.”

Louisiana Agricultural

Loukiany Agricultural

R GERY o

Louisiana

Iouisiana State University Agricultursl Experiment Station, 3Slst
ss rt, Rice rimert Station, Crovley, louis
les W, R ctor, ps Rese v n cooperating.

rd Anmual
Station, Crovley, Louilim, 1951.

Miears, R, J., "Rice conferences.”

Jm 1%10

Incl )
(sheet ) of 2)




13.

1k,

15. -

16.

17.

18.

19.

20.

Olsen, Kenneth L., Mineral Deficiency Symptoms in Rice., Bulletin 605,
Agricultural Experiment Station, University of Arkansas » Fayetteville,

Ark., cooperating tith the Agricultural Research Service, U.S.D.A.,
December 1958.

smith, Roy J., Jr., Hinkle, D. A., and Williams, Francis J., Pre-Harvest
Decicenvion of Rice with Chemicals, Bulletin 619, Agricultural Experi-

ment Statlon, Division of Agriculture, University of Arkansas, thetteville,

Arko, December 19590

Slusher, Ms W., The Use of Airplanes on Rice Farms in Arkansas. Bulletin 541,

Agricultural Experiment Station, University of Arkansas College of
Agriculture, Fayetteville, Ark., and U.S.D.A. cooperating, December 1953,

and Mullins, Troy, Rice Mill Yield and Grade in Relation to
Variety and Methods of Harvest. Bulletin 526, Agricultural Experiment
Station, University of Arkansas, Fayetteville, Ark., cooperating with the
Bureau of Agricultural Economics, U.S.D.A., June 1952.

Thurman, R. L., and LeCroy, W. C., Effects of Low Temperature and Ex-
cessive Moisture on Winter Small Grains in Arkansas, 1950-57.
Special Report 4, Agricultural Experiment Station College of Agriculture

and Home Economics, University of Arkansas, Fayetteville, Ark.,
December 1957,

U.S.D.A. Soil Conservation Service, Soil Survey Acadia Parish Louisiana. -
Series 1959, No. 15, in cooperation with Louisiana Agricultural Experi=-
ment Station, September 1962,

Wellhausen, Harry W., Rice Production in Arkanses. Circular 476, Agricule
tural Extension Service, University of Arkansas, College of Agriculture
and Home Economics, U.S.D.A. cooperating, January 1957.

Wells, Joe P., Sources of Nitrogen for Rice. Report Series 115, Agricule-
tural Experiment Station, Division of Agriculture, University of
Arkansas, Fayetteville, Ark., November 1962.

The Rice Journal, Vol. 66, No. 3, New Orleans, la., March 1963.

Incl 1
(sheet 2 of 2)

[RGB RN P Sa



Muddying operation prior to water seeding
Fuselier Farm, Mamou, La.

Incl 2



1/17/61 (Co.Agt.)

LEVELING RICE LAND IN WATER
M. D. Faulkner and R. J. Miears

INTROOUCT 1 ON:

Meny factors have a direct influence on the yield of rice produced on any
given fleld or farm, It has been recoghized for many years that rice field weed
sontro! Is often dependent upon the proper depth of flood water. Also it Is
';goqnl;od that deep flooding can cause some damage to the rice plant. Therefore,
the uniformity of flood water on rice Is very important. In southwest Louis °'ra,
sost of the rice field levees are spaced at 0.2' vertical lntérvalsa This
results In a normal flood range of 4.0 to 6.4 inches in depth. Not only is
there @ possibility that damage to rice will result from greater depth of water,
but If greater volumes of water are required, then pumping cost will increase.
on Improperly leveled fields, a greater number of levees are required to obtain
proper flooding conditions. Since the yields of rice are greatly reduced on
leveos, this will result in an overall field yield reduction. Levees are also
¢ source of grass seed Infestation for the rest of the field. A greater number
o’ levees will require more labor for flushing and for flooding operations.
tinca the crossing of levees is damaging to farm equipment, maintenance expenses
will be greater.

Ory land leve!ing has been a farm practice for many years. Regardless of
the type of farm leveling machinery normally used, this does not change the
Q‘ﬂ;rll topography of the soil, but corrects comparatively small local depressions
*~¢ N1ls. It is extremely difficult to move large amounts of soil by this
»ethod. However, this practice is responsible for increased rice yields be-
tevie It alds in improved flooding conditions.

Because of the artificial hard plow sole pan and the true hard pan found
@ most rice soils, it is possible to operate equipment in flooded fields with

*te. It was felt that a more complete and faster leveling of the soil could

Incl 3

30462
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be accomplished in the water than on dry soll. By utilizing the water as a
moving agent, greater amounts of soil can be moved énd at faster rates than
under dry condftions. By this method, the number of levees can be greatly re-
duced or on small flelds completely eliminated.

The authors of this paper are reporting on leveling in water of rice solls>
at the L.S.U. Rice Experiment Station, Crowley, Louisiana. This metho? of soil
leveling has created interest among rice farmers of the area.
RESULTS AND DISCUSSION: )

From the preliminary or initial survey of the field, the extremes In

elevation is from 97.75' to 96.94' or a difference of 0.81'. This is probably

as much difference in elevation that could be changed by land leveling in water,
This difference in elevation would mean that 0.81' or 9.71* of water would be :
necessary in the iow portions of the field to barely cover the high portion of 2
the field. Difficulty in machine operation is experienced in déeper water, as 1
well as difficulty in determining where to work iﬁ regard to the low portions j
of the fiesld. ‘

The preliminary survey also shows over 4000 feet of levees existed before
leveling began. Since normally levees are 10' in wiath this would mean that
approximately one acre or over 9% of the field was devoted to levees. In
eliminating the levees, not only can an increase in yields be expected but a
much easier and economical farming operat}on can be enjoyed. The removal of
levees will create the following benefits in rice farming.

1. Less levee making

2. Less levee malnienance

3. Easier flood}ng and draining

4, Easier cultivaticn

5. Less chance of levee washing
. Incl 3
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6. Higher ylelds

7. Easler combining of the rice

8. Facllitate irrigation of crops grown on the land other than rice

9. .Less grass Infestation from levees

From the measurement of weter depth during the leveling operation in the
water, It was noted thet a difference of 0.4' in elevation still existed. On °
the basis of this observation work was continued in the weter as long as the
sol] would move freely. One very Important part of this type of land leveling
is to be able to do all the necessary work in water in one day, If possible.
After remaining under water over night and not having been worked the soll be-
comes compacted and very difficult to move.

After draining the water from the field, a difference of 0.4' In elevation
still existed but on a very localized basis. All varlations in elevation were
changed to within 0.2' by using the mode! 329 Eversman land leveler and tractor.

The final relative elevations existing in the field after all leveling
had been comp'eted are within 0.2' which is considered accurate enough for
rice irrigation.

Although the gencral slope of the field Is toward the south after all
leveling is complete, a true grade line need nct be followed for successful
rice irrigation. As noted previously the allowable variation in elevation is
0.2' for rice irrigation. This small difference in elevation will normally
cause ro trouble In draining, since drains are plowed in the fields after
planting and prior to irrigating. These drains witll usually carry all rain
water before the first irrigestion and drain the field when the irrigation
water Is removed,

Results of the chemical analysis of the soil are shown in Table __1.
There was greater differences between samples than between times of sampling.

Incl 3
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Therefore the soll leveling operation apparently had no sffect on the avell-

Page L. Vater Leveling.

ebllity of plant nutrients as measured by the analysis.

The umplo/ukon prior to the icnd lovoll_ng in Quadrant 11l showed high
avallable phosphorus. This oru. had high phosphorus appllc‘:atlom on clover
two years prior to this operation. In the land leveling operation, this

soll was spread to other parts of the area. .

As shown In Teble _2 , only & very slight change In the texture of the
soll occurs during the leveling operaticn. A slight decrease in clay content
occurs and an Increase In silt, Some change in sand content Is noted, but is

not significant to make any definite trend.

No great change can be noted in the plow sole pan as fer as depth Is ':
concerned. However, in the portions of the fleld that were highest or lowest, 1
Increases were noted, in that the places that were originally low the plow sole 4
pan was as dezp as 12" while on the original highs the plow sole pan was as iﬂ
shallow as 4''. These differences in plow sole depth were only in small areas, 1;
ond are felt to be of no great importance in regard to the overall character-
istics of the fleld. The slight change in plow sole pan depth Is due parti-

8lly to the stete >f the top soll during leveling operation. During the

work in the water the top soll is In an almost fluid state and moves ~way

from the leveler blade, while the plow sole pan is fairly compact and can be

moved while under water,

Normally great accuracy ls' not as necessary as indicated by this experi-
ment in surveylng the land. Even though levees are usually located at 0.2°
vertical interval, there will almost always exist between any two levess &
variation greater than 0.2°. 'Thereforo. from a standpoint of time requirements
for this experiment, only the actua) leveling and land preparation prior to

leveling is considered. The total time required to work in the water was
Incl 3
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18 hours and 20 minutes, 15 hours and 30  minutes after drying, and 14 hours

' 4
to prepare the land.

This was a total time of z:"hours and 50 minutes orF hours and 4“-{
minutes per acre. The time Is based on use of tractor and one man,

Using average cuts and fll's at the four corners of the 50' x 50' grids
to calculate earth moved, & total of 768 cubic yards of earth was mvee,'or
69.8 cublc yards per acre.

From experlience, at the Rice Station, machinery can be expected to de-
preciate faster in water than on dry land operations. The most trouble
developed in wheel bearings, tractor rear axel bearings, and transmission.

Mud and water began to enter the transmission housing tnrough the axel hous-
ing as the axel bearings began to go bad. No comparative analysis has been
made as far as . depreciation between dry leveling and leveling in water,

To assure ehe most efficient operation of equipment, the eperetors should
be made completely famillar with the land to be leyeled in water., This may be
accomplished by a survey or through experience the operator may have gained
from Irrigating the land.

One very attractive aspect of this type of land leveling, as far as rice
farmers are concenned. is .that they will either own or have access to the
necessary equlpment to successfully complete the operation. Normally the only
equipment necessary is a tractor, leveler and equlpment to prepare a seedbed.

~ The tractor to be used ln the water should be a 50 H.P, tractor or greater
since fast movement Is necessary for good wave actlion end consequent smooth-
ing of the soil. The movement of soll is dependent on wave action to a large
extent both for moving the soil end spreading, slnce a wave wlll tend to arry
soll unti) It reaches a low point or an area with Increased cross section, as

far as water depth. When the water and soll reach this Incressed cross

Incl 3
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Page 6, Water Levsling. | i}l7l6l (Co.Agt.) |
sectional area, a reduction In velocity occurs and the soll will deposit
from the weter,

in flelds too large or with an elevation differential to great to level,
to completely eliminate all levees, the practice of land leveling In weter
can be used to eliminate every second levee and to straighten the remaining
-levees. This practice Is accomplished by making levees on 0.4' contours and
leveling In water betwesn these levees. S$ince the desired elevation differe
ence Is 0.2', only 0.1' of soll has to be moved from the high portion to the
low portion of the ares Inclosed by the levees run on o.u" vertical Intervels.
This practice creates the problem of having & 0,2' elevation differential
across levees, which will Increase the possibility of washing the leves end
consequent crop damage due to rains and deep irrigation water,

The possibility of levee washing can be partially «.iminated by using

permanent levees, bullt higher than necessary for nature! 0.2' levess.
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Page 7. Vater Leveling. 1717/61 (Co.Agt.)

Table ). The chcmlul analysis of rice soll prior to and following
leveling In‘weter.

‘e Prior to Leveling e fQllowing Laveline .
Aveilable :Quad.: Quad.: Quad.: Qued.: Avg.. “Qued.: Quad.: Quad.: Qud Vi,
Element , 3 ) o 4] 2 Q4§ : WV @ R R A N 1 N D 1S

Popepem. 17 21 63 W 17 18 20 19 20 20
K,ppem. 26 48 48 26 37 35 35 35 26 33
Ca, p.p.m. 1123 950 778 994 961 1080 950 907 907 961
Mg, p.p.m. 231 277 203 221 233 250 263 250 238 251

Ph 5.7 5.4 5.1 56 5.5 58 659 59 59 5.9

* This quadrant had hign applications of phosphorus applied to clover in
previous years. Not included in average.

Table 2. Mechanical soll analysis before and afier leveling.

3 Before Levellnq : After leveling
Sample 2 : Teatuwia, sTextural
Ezcs.-md % Clay 7, Silt: Class LSe-\d ‘Lclcy % Silt: Clacs
Quad. | 7.6 2).1 65.3 Silt loam 7.6 21.4 71.0 Siiey
clay loam
Quad. 1 6.8 24,7 68.5 Silt loam 7.6 19.4 73.0 Silt loam

Quad. I 8.9 21.6 69.5 Silt loam 7.6 19.4 73.0 Silt loam
Quad: vV 7.2 27.8 65.0 Ssilt loam 7.6 19.8 72.6 Silt loam
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Fig. 1

Site 1. Rice Branch Experiment Station,
Stuttgart, Ark.

Fig. 2

Site 2. Rice Branch Experiment Station,
Stuttgart, Ark.
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Fig. 3

Site 3. Rice Branch Experiment Station,
Stuttgart, Ark.

Fig. U

Site 4. Rice Branch Experiment Station,
Stuttgart, Ark.
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Fig. 5

Site 5. Rice Branch Experiment Station,
Stuttgart, Ark.

Fig. 6

Site 6. Rice Branch Experiment Station,
Stuttgart, Ark.
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Fig. T

Site 7. Rice Branch Experiment Station,
Stuttgart, Ark.
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Fig. 8

Site 8. Rice Branch Experiment Station,
Stuttgart, Ark. '
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Fig. 9

Site 9. Bormann Farm,
Stuttgart, Ark.

Fig. 10

Site 10. Bormann Farm,
Stuttgart, Ark.
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Fig. 11

Site 11. Southeast Agricultural Experiment Station,

Fig. 12

Site 12. Southeast Agricultural Experiment Station,
Keiso, Ark.



Fig. 13

Site 13. Fuselier Famm,
Mamou, La.
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Fig. 14

Site 14. Rice Experiment Station,
Crowley, La.
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Site 15.

Fig. 15

Rice Experiment Station,
Crowley, La.
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Site 16.

Fig. 16

Rice Experiment Station,
Crowley, La.



Fig. 17

Site 17. Rice Experiment Station,
Crowley, La.

Fig. 18

Site 18. Rice Experiment Station,
Crowley, La.
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Fig. 19

Site 19. Rice Experiment Station,
Crowley, La.
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Fig. 20

Site 20. Rice Experiment Station,
Crowley, La.
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Fig. 21

Site 21. Leonard Farm,
Crowley, La.

Fig. 22

Site 22. Rice Experiment Station,
Crowley, La.
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Fig. 23

Typical dikes on Fuselier farm,
Mamou, La.
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Typical irrigation canel and well,
Rice Experiment Station
Crowley, La.
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