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FOREWORD

The future expansion of agricultural production in the Willamette Valley
will depend to a large degree upon the feasibility of introducing irrigated
agriculture on. the poorly drained soils in the Valley. A research program has
been initiated to investigate the feasibility of irrigation on poorly drained
soils with the following objectives: (1) to determine the production poten-
tial of irrigated agriculture on the Dayton, Amity, Woodburn, Willamette, and
related soils of the Willamette Valley under different levels of management,
(2) to determine the irrigation-water requirements of selected crops grown
on the above-named soils under different systems of management, and (3) to de-
termine the economic feasibility of irrigation based upon the results obtained
under objectives (1) and (2).

The research program is conducted cooperatively by the Departments of
Soils, Horticulture, Farm Crops, Agricultural Engineering, and Agricultural
Economics. Results of the research program will be published each year.
This report is based on results obtained in 1965, the third crop year of the
experimental program. The report was prepared by the cooperators: L. Boersma,
project leader, G. O. Klock, T. L. Jackson and D. T. Westermann, Soils; H. J.
Mack, Horticulture; W. Calhoun, W. H. Foote and W. Kronstad, Farm Crops; D. G.
Watts, Agricultural Engineering; and S. N. Miller, Agricultural Economics.
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PROGRESS OF IRRIGATION RESEARCH ON
WILLAMETTE VALLEY SOILS

INTRODUCTION

Expansion of agricultural production in the Willamette Va
depend to a large degree on the feasibility of introducing irr
agriculture on the poorly drained soils. At present only a am
of these soils are irrigated. The development of irrigation h
on the poorly drained soils. This is due to the fact that no
made to make water available as long as nonirrigated farming w
successful. The development of irrigation on the poorly drain
also been slow because of flooded conditions for long periods
winter. As a result of the winter flooding the soils can usua
worked until late in the spring.

At the present time the so-called wet lands constitute a
resource used at a low level of efficiency. A growing demand
tural products will lead to increased efficiency and diversifi
present types of operation.

The growing of grass for seed production is at present th
use for many of the poorly drained soils. Grass survives the
tions during the winter, produces well during a late spring, a
which are short of moisture during the summer it produces seed
storage of water.

Knowledge of irrigation feasibility is limited on the poo
series of the Willamette Catena. A study to obtain this info
initiated in the spring of 1963. The program has been made po
support from several sources. Grant funds were provided by th
Power and Light Company, the Pacific Northwest Plant Food Asso
Improvement Committee, the California Chemical . Company, and th
Potash Institute. Glenn L. Jackson, Chairman 'of the Board of
Power and Light Company, provided land at the Dayton-Amity sit
equipment, a pump installation to obtain water, and power. Fo
ments, the Wade Irrigation Company provided a solid-set system
Rainbird Company provided part-circle sprinklers. Fertilizer
by several fertilizer companies, and limestone was donated by
Lime and Cement Company.

The program is conducted cooperatively by staff members o
ments of Soils, Farm Crops, Horticulture, Agricultural Enginee
Agricultural Economics. The Soils Department has assumed majo
lity and leadership of the program.

At the present time three years of experimental results c
several aspects of agricultural production on poorly drained s
available. It has become clear that increased attention shoul
to water management problems, crop adaptation studies and irri
experimentation. To find the solution to these problems is th
many people. Recently, frequent discussions have been held to
the most efficient approach.
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SOME PHYSICAL PROPERTIES OF WILLAMETTE CATENA SOILS

The suitability of soils for certain crops and the productive capacity
of soils is determined to a large degree by a combination of chemical and
physical properties. In many instances the chemical and physical properties
of soils can be improved, making them a better medium for plant growth.
Some properties, however, can not be changed. Much has been learned about the
chemical and physical properties of Willamette Catena soils during the progress
of the irrigation feasibility research program. Some of the physical proper-
ties will be reviewed here.

Profile characteristics

Photographs of profiles of the five soil series of the Willamette
Catena are shown in figure 1. The different horizons are indicated in the
diagram. A summary of the percent sand, silt and clay for each horizon is
shown in table 1. A general description for each of the five series follows.*
The soil texture classes reported in the table are based on laboratory ob-
servations. These observations tend to indicate lower clay contents than
found in a field observation.

Willamette Series: consists of very deep, well drained soils formed in
old, water-deposited silty material on nearly level terraces. They typically
have very dark brown, friable, silt loam surface soils and dark brown, firm,
silty clay loam subsoils that are underlain at depths greater than 48 inches
by dark yellowish brown massive silt loam or silty clay loam. The surface
soils are medium acid and the subsoils are slightly acid to neutral.

Woodburn Series: consists of very deep, moderately well drained soils
formed in old, water-deposited silty material. They typically have very
dark brown, friable, silt loam surface soils and dark brown silty clay loam
subsoils, generally with a firm, slightly brittle layer. Massive, dark
brown silt loam or very fine sandy loam occurs at depths below 48 inches.
Mottles occur at depths below 16 inches. The soils are slightly acid.

Amity Series: consists of very deep, imperfectly drained soils formed
in old, water-deposited silty material on nearly level terraces. They typ-
ically have very dark grayish brown, friable, silt loam surface soils and
grayish brown or light olive brown, firm, silty clay loam subsoils. Massive,
olive brown silt loam or silty clay loam occurs at depths greater than 35
inches. The surface soils are medium acid and the subsoils are slightly
acid. The soils are mottled below 15 inches, and a high water table may occur
during the winter and spring months.

Concord Series: consists of very deep, poorly drained soils formed in
old, water-deposited silty material. They typically have dark grayish
brown, friable, silt loam surface soils and grayish brown, firm, silty clay
subsoils that are underlain at depths greater than two feet by dark grayish

*Simonson, G. H., and E. G. Knox. Willamette Basin General Soil
Association Map and Report. Soils Department, OSU, 1965.
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Table 1. Percent Sand, Silt and Clay of the Different Horizons of
Typical Profiles of the Five Soil Series of the Willamette Catena

WILLAMETTE (2141

Horizon designation and depth (inches)

131 B2 B32 B31
S ze class 0 6 6-12 1 • 0 0-4 4 -64

mm % 4
Sand (2.0-0.05) 12 14 6 7 7 6
Silt (0.05-0.002) 75 79 73 71 75 72
Clay ( 0.002) 13 15 21 22 18 22

WOODBURN (226)

0-6 6-12
Bi
14-23

B21
23-30

B22
30-38

B3
38-47

Cl
47-60

Sand (2.0-0.05)
Silt (0.05-0.002)
Clay ( 0.002)

11
72
17

10
70
20

6
73
17

5
74
21

5
73
22

8

71
21

9

75
16

AMITY (228)

Al2 A2 B2 B31 B32 Cl
0-6 6-1 • 1 1 -2 2	 2 2-41 41	 2 2-60

Sand (2.0-0.05) 16 17 13 13 7 5 11 7
Silt (0.05-0.002) 71 67 63 66 70 73 71 78
Clay ( 0.002) 13 16 24 21 23 21 18 15

CONCORD (238)_

A22 B1 B2t B31 B32 Cl
0-6 6-12 15-22 22-25 25-33 33-38_18-47 47-60

Sand (2.0-0.05) 22 23 17 11 6 8	 5 4
Silt (0.05-0.002) 68 63 61 66 61 66 75 75
Clay ( 0.002) 10 14 22 23 33 26 20 21

DAYTON (232)

A22 B21t B22t B3 C1
0-6 6-12 15-18 18-29 29-36 36-43 43-60

Sand (2.0-0.05) 15 15 12 6 5 7 4
Silt (0.05-0.002) 71 69 65 56 59 68 76
Clay ( 0.002) 14 16 23 38 36 25 20



brown, massive silt loam. Surface soils are medium acid and subsoils are
slightly acid. The soils are mottled below 6 inches and a perched water table
may occur during the rainy season.

Dayton Series: consists of very deep, poorly drained soils formed in
old, water-deposited silty material. They typically have dark gray, friable,
silt loam surface soils and dark grayish brown, very firm, silty clay subsoils
that are underlain at depths greater than 36 inches by brown, massive silty
clay loam. The soils are mottled to the surface and a perched water table
occurs above the clayey subsoil during the rainy season. Surface soils are
medium acid and the subsoils are slightly acid to medium acid.

Porosity

Soil consists of solid material and open spaces or pores between them.
Soils contain large pores and small pores. In a partially saturated soil the
smaller pores are filled with water, while the larger pores are filled with
air. For good plant growth it is important to have a sufficient amount of
air-filled pores. There is a considerable difference in the amount of air-
filled pores between the well drained and poorly drained series of the
Willamette Catena early in the spring. This is shown in figure 2. The
percent of the soil volume occupied by pores larger than 0.02 millimeters
in diameter is shown in the graphs as a function of soil depth. This repre.
sents the pore space which would be filled with air and not with water shortly
after a rain. There is not a large difference in this percentage at the
different depths between the Willamette, Woodburn and Amity series, except at
depths below 30 inches. The percentage becomes increasingly smaller below
this depth. However, the Concord and Dayton series have a much lower percent-
age of pores of this size at all depths except in the plowlayer. At depths
below 15 inches this percentage is extremely small and certainly insufficient
to maintain adequate aeration.

Soil water content

Where the effect of irrigation levels on crop yields was tested, the
amount of water applied at each irrigation and the time of application was
based on the amount of water present at a given time. The amount of water
in a soil determines how strongly the water is retained. The smaller the
percentage of water in the soil, the stronger it is retained. The relation-
ship between amount of water and retention is shown in table 2. The measure
of retention used in the table is suction expressed in bars.

Plants cannot withdraw water very well when the force of retention is
greater than 15.0 bars. After free drainage has ceased in a soil, the water
is retained with a suction corresponding to approximately 0.3 bars. Because
of these two conditions, plants can only use water which is retained with
suctions greater than 0.3 bars (additional water would drain from the soil)
or smaller than 15.0 bars (at this moisture content the plant permanently
wilts).
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Table 2. Soil. Water Contents at Indicated Suction Values for the
Soil Series of the Willamette Catena

Bulk
Soil	 den.. Unit of 	 Water content at indicated tension 
layer sity measure	 0	 0.015 0.030 0.60 0,30 2.0	 5.0	 15.0

inches	 Bar	 Bar	 Bar	 Bar	 Bar	 Bar	 Bar	 Bar

WILLAMETTE

0-3 1.50 % by wght 28.5 26.6 26.2 25.8 24.1 21.6 14.9 9.8
3-6 1.48 % by wght 29,5 27.2 26.6 25.7 23.3 21.6 14.9 9..7
6-9 1.48+ % by wght 30.1+ 26.9+ 26.2+ 25.5+ 24.2 21.0 15.4 9.9
9-12 1.41 % by wght 31.0 27.9 27.2 26.2 24.7 21.6 15.7 10.8
12-18 1.43 % by wght 30.3 28.0 27.1 25.8 23.5 19.6 15.2 10.6
18-24 1.49 % by wght 29.3 27.5 26.9 25.9 22.8 19.3 15.0 10.6
24-30 1.52 % by wght 29.1 27.3 26.6 25.9 23.1 19.3 14.9 10.4
30-36 1.53 % by wght 29.9 28.6 28.2 27.9 28. 8 23.6 18.1 14.6
36-42 1.38 % by wght 37,2 36.0 35.7 35.2 35.0 24.4 19.9 14.6
42-48 1.30 % by wght 4140 39.2 38.9 38.5 36.2 26,7 21.3 16.2

WOODBURN

0-3 1.37 % by wght 35.1 33.3 31.9 30.1 28.1 21.4 15.6 10.6
3-6 1.34 % by wght 36.6 34.1 32.4 30.4 29.3 21.5 16.3 10.9
6-9 1.39+ % by wght 34.2+ 32.2+ 30.9+ 29.3+ 26.8 20.9 16.5 11.3
9-12 1.40 % by wght 31.9 30.8 29.9 28.6 27.1 19.3 15.8 11.6
12-24 1.43 % by wght 31.8 29.8 28.8 27.4 23.9 19.2 16.6 11.3
24-36 1.41 % by wght 34.4 33.9 33.6 33.0 29.9 21.4 21.6 14.5
36-48 1.37 % by wght 36.7 36.6 36.1 33.4 25.5 24.7 16.5

AMITY

0-3 1.39 % by wght 34.9 32.7 31.9 30.9 27.2 22.7 17.3 11.7
3-6 1.41 % by wght. 32.3 29.3 28.5 27.5 27.1 21.7 16.8 11.5
6-9 1.40 % by wght 32.7 -29.8 29.0 27.9 25.6 21.8 17.3 11.8
9-12 1.37 % by wght 33.3 30.9 30.0 28.8 28.0 21.9 18.0 12.6
12-18 1.36 % by wght 34.8 32.5 31.8 29.8 25.9 20.4 17.6 13.2
18-24 1.49 % by wght 30.3 28.6 28.0 27.3 27.4 19.3 16.3 11.6
24-30 1,36 % by wght 37.5 36.8 36.2 35.7 32.5 23.6 21.6 15.8
30-36 1.34 % by wght 37.8 37.9 37.7 37.5 36,4 28.5 25.7 20.5
36-42 1.38 % by wght 35.7 35.7 35.6 35.4 35.5 27.4 22.5 18.1
42-48 1.42 % by wght 33.6 33.3 33.1 32.8 32.3 21.7 17.6 13.6



Table 2 Continued
-CONCORD

0-3 1.40 $ by wght 33.9	 32.3 32.0 31.1 29.0 21.2 13.9 9.5
3-6 1.36 % by wght 34,9	 32.7 31.7 30.2 28.6 21.1 14.2 9.4
6-9 1.39 % by wght 33.5	 31.6 31.0 30.0 30.4 21.8 14.2 10.0
9-12 1.48 % by wght 31.0	 29.5 29.1 28.4 26.7 20.7 14.7 11.3
12-24 1.50 % by wght -- -- -- 26.1 21.7 17.0 12.7
24-36 1.37 % by wght --	 -- -- -- 37.3 30.6 25.5 19.6
36-48 1.36 % by wght --	 -- -- -- 35.8 28.3 22.7 18.4

DAYTON

0-3 1.37 % by wght 34.7	 33.1 32.7 31.9 29.4 18.9 13.6 9.5
3-6 1.37 % by wght 34.8	 32.5 31.9 31.4 28.2 19.3 13.5 9.5
6-9 1.47 % by wght 29.7	 28.7 28.5 28.0 26.8 18.9 13.7 10.1
9-12 1.46 % by wght 29.4	 28.6 28.4 27.8 26.3 18.2 14.1 10.5
12-24 1.37 % by wght --	 -- -- -- 37.7 25.0 21.4 16.3
24-36
36-48

1.
1.29

% by wght
% by wght

--	 --
--	 --

....
--

-.
-- 42.7 T4.32

31.2
27.0

25.4
21.8



INTERPRETATION OF EXPERIMENTAL RESULTS

H. B. Cheney

This is the progress report on the results of the third crop-year of a
five-year research program. It presents useful information, but results must
be interpreted with caution. The following points should be kept in mind
when making interpretations of reported results.

Climatic conditions 

The 1965 growing season was favorable for agriculture production on
poorly drained soil. The spring was drier than usual, making early aulti-
vation possible. During the months of May and June the rainfall was 1.60
inches whereas the long-time average for this period is 3.14 inches. A
further indication of the dry spring can be found in a comparison of the
number of cloudy or partially cloudy days with the long-time average con-
ditions. The spring, however, was cool. Average temperatures during May
and. June were about 4.0 degrees below normal. Additional meteorological
data are given in table 3. The observations were made at the station lo-
cated on the Hyslop Agronomy Farm.

Discussion of experimental results 

All experiments reported were designed to determine how yield is affected
by treatments such as level of fertilization, amount of irrigation water
applied, plant population, date of planting, variety, and soil type. All
variables associated with climatic conditions cannot be controlled. It takes
the right combination of all these practices to achieve top yields.

It is recognized, for example, that top yields are not obtained, no
matter how much irrigation water is applied, unless an adequate amount of
fertilizer is supplied. A different yield response may be obtained from
irrigation on soil that is fertilized correctly than on a soil that is quite
deficient in plant nutrients. This is referred to as an interaction between
irrigation and fertility.

Most experiments were designed to study interactions between two or
more important treatments that might affect production. For the discussion
of the individual experiments, the treatments and treatment levels are stated.
Results are then reported in the form of several tables. First, a table is
given showing yields obtained with several treatments. The values shown are
usually the average of three or four replications. Replications are necessary
to eliminate differences due to normal soil variation and experimental errors
in measuring the yield on small plots. Additional tables provide an opportu-
nity to evaluate the contribution made by the individual treatments to the
yield.
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In discussions following the tables, statements are made about the im-
portance of the yield variations which were observed. When it is indicated
that a treatment changed the yield with significance at the 1% level, it
means that if the same experiment were repeated under the same conditions,
the same results would be obtained 99 out of 100 times. This statement is
based on a statistical analysis which is necessary to indicate whether yield
differences are the results of the treatment or merely due to the normal
variation in yields found on all experimental sites.

Field trips 

During the summer of 1965 three field trips were conducted on the
experimental sites. Programs were designed to suit the specific purpose of
each tour. On July 28 a tour was organized to present the development of the
program to the Irrigation Research Advisory Committee made up of local farmers,
processor representatives, local businessmen and county agents. This tour was
followed by a meeting to hear the recommendations of the Advisory Committee.
In this meeting increased emphasis on water management research and, in
particular, drainage research was emphasized. State and Federal agency repre-
sentatives were invited to attend this tour. On August 10, a tour was arranged
for the Lebanon Chamber of Commerce. The general public was invited to view
the experimental area on August 24. Figures 3 and 4 show scenes during the
field trips.
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Figure 3. The objectives of a corn experiment are being explained during
a field trip.

.41

a •

Figure 4. The layout of the drainage experiment discussed in this report
are being outlined by Darrel Watts of the Dapartment of
Agricultural Engineering.
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FIELD CORN FOR GRAIN

Three experiments involving the use of field corn for grain were con-
ducted in 1965. The first experiment was set up on both Woodburn soil
(Hyslop farm) and Amity soil (Jackson farm) to determine the effect of
different levels of irrigation, nitrogen, and stand. This was the third
year that this experiment was conducted on Woodburn soil. The second field
corn for grain experiment was conducted on three soil series of the Willamette
Catena: Woodburn soil (Hyslop farm), Amity soil (Jackson farm) and Dayton
soil (Jackson farm). The objective of this experiment was to test the effects
of planting on ridged soil surfaces and use of plastic mulches to modify the
soil microclimate. In the third experiment numerous varieties were tested
with optimum irrigation to determine yield and degree of maturity.

Experiment I

G. O. Klock and W. Calhoun

Objective: To determine the effect on yield of field corn of different
levels of irrigation, nitrogen and stand.

Levels of treatments used.

(1) Four irrigation levels.

	

0
	 no irrigation.

	

W1	 irrigate at a tension of 6 bars, 12 inches below soil surface.

	

W
2
	irrigate at a tension of 1.5 bars, 12 inches below soil surface.

	

3
	 irrigate at a tension of 0.8 bars, 12 inches below soil surface.

(2) Two stand levels.

S
1
 --- 15,000 plants per acre.

S2 --- 25,000 plants per acre.

(3) Three nitrogen levels.

(a) Woodburn soil.

	

N0
	

no nitrogen.

N1 --- 60 pounds nitrogen per acre'

N
2
 --- 120 pounds nitrogen per acre.



-.14..

(b) Amity soil.

1 
M- 60 pounds nitrogen per acre.

N
2
 
--- 120 pounds nitrogen per acre.

N
3
 40 re a 180 pounds nitrogen per acre.

Water was applied by means of part-circle sprinklers, and water require
ments were determined by use of electrical resistance units (gypsum blocks)
installed at depths of 12 and 30 inches in the soil. Frequent irrigations
were necessary. High application rates (0.5 inches per hour) of part-circle
sprinklers cause excessive ponding, making it difficult to apply large amounts
of water in one irrigation.

Field corn (Oregon 355) was grown with four irrigation levels. The
irrigation levels ranged from no irrigation water applied to an application
of 18 inches during the summer. Three levels of nitrogen and two levels of
plant population were superimposed on each irrigation level, giving a total
of 24 different management treatments in each experiment. All treatments were
planted in one uniform block on ridged soil, at the rate of 30,000 plants per
acre. The desired plant population was obtained later by thinning. The stand
on the Amity soil experiment was reduced by birds, and some transplanting was
necessary. All treatments on the Amity soil experiment received 60 pounds
per acre of nitrogen as 16-48-0 banded at planting time. The N1 and N2 treat-
ments on the Woodburn soil experiment received 60 pounds per acre of nitrogen
as 16-20-0 banded at planting time. The additional nitrogen for the N2 and N3
treatments was added by broadcasting NH NO

3 (33.5-0-0) at planting time.4 

Crop history and irrigation dates and amounts are shown in the following
tables. All yields are adjusted to 15.5% water in the shelled corn. Conver-
sions are made by means of a table giving pounds of ears required to yield
56 pounds ( 1 bushel) of shelled corn at 15.5% moisture. The table was pre-
pared by the Iowa State University Cooperative Extension Service. Yields
are shown and compared with similar experiments on Woodburn soil conducted
in 1963 and 1964. No previous experiment of this nature had been conducted
with field corn on Amity soil at the Jackson farm. Crop yields and irriga-
tion water usage were the primary measurements made, although other observa-
tions and measurements were made on the crop and on the soil.

Iowa State University, Agron. 553, November 1961.
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Table 4. Crop History Dates

Treatment
	

Woodburn Soil
	

Amity Soil

Plowed field

Planted seed

Applied atrazine

Thinned for stand

Harvested

Date

May 8

May 14

June 12

Oct. 19

Date

March 22

May 10

May 18

June 14

Oct. 16

Table 5. Irrigation Water Applied in Inches

Year

Inches Inches Inches Inches

Woodburn Soil

1965 0.00 5.25 15.50 18.00

1964 0.75 6.50 12.00 14.50

1963 0.75 6.75 11.25 12.75

Amity Soil

1965 0.00 4.25 10.50 13.25
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Figure 5. Grain corn
grown on Dayton soil on
the Jackson farm grows
tall and yields well if
properly irrigated and
fertilized.

Figure 6. Silage corn on a plot on the Jackson farm. The first planting is
on the left, the second planting on the right and the third
planting in the center of the photograph.
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Table 6. Yield of Grain Corn on Woodburn Soil A4justed to 15.5 Percent
Moisture and Percent Kernel Moisture at Harvest

Treatment
	

1965
Yield

VA
0.93
i.o3

N 0.89
N33

S N	 1.232NO
0.95

N1
0.90

N33
W S N

	

1 1 N0	
6.1'71.3

N1
2.872N3

S
2

N
0	 2.26

N 2.98

	

N1 	3.01

N33

	

W S N	 3.342 1N0

N2 ii.t2;
N33

	

S N	 3.17

	

N1	 4.10

2N0 3.63

N33

	

W S

°
	 3.333 1N0 3.49

N1 4.09
N33

S N0	 3.192NO 4.12

	

Nt	 448
N2

3

1965
Kernel
Mbisture

1964
Yield

1964
Kernel
moisture

1963
Yield

1963
Kernel
moisture

TA TA . _j_.
34.6
33.7 0.86 25.3 0.74 44.8
34.7 0483 31.1 0.72 46.5

0.77 30.5 0.64 48.7

32.6
34.3 0.51 33.8 0.81 43.9
34.1 0,49 31.8 0.78 46.5

0.61 32.3 0.64 47.3

34.8
31.5 2.26 32.2 2.47 43.7
31.2 2.36 30.2 2.54 44.2

2.56 31.4 2.38 48.6

34.9
32.8 2.54 31.4 2.59 45.4
31.0 2.75 30.2 2.97 44.0

2.62 33.2 2.69 44.6

34.7
33.9 2.90 33.3 3.04 41.7
33:3 3.11 32.3 3.oi 43.4

3.25 31.3 3.10 44.3

37.
3.29 33.4 3.25 43.4
3.38 31,5 3.88 44.4
33.3 32.3 3.48 4449

35.7
330 3.6o 34.8 3.14 44.7
33.5 3.79 32.8 3.24 44.5

3.72 33.9 3.24 43.5

36.0
34.2 3.54 34.o 3.22 42.6

3.92
3.9535

.1 33'730.8
4.22
4,(142.71



18-

Table 7. Yield of Grain Corn on Amity Soil Adjusted to 15.5 Percent Moisture
and Percent Kernel Moisture at Harvest

Treatment
	

1965	 1965
	

Treatment
	

1965	 1965
Yield	 Kernel
	

Yield	 Kernel
moisture	 moisture

TA

W S N
0 1N1 1.01

1.31
36.5
34.1

W S N2 11 N1
N3

3
S N

2N1

1.15

1.02
0.77

36.1

37.0
3357.:

N2
3

s N

4333 9002 57:

3.95

87313333 5456

36.0

N3
3

0.85 N3
3

4.54 34.4

W1 S 1 N 1
N

2.40
2.20

33.8
36.0 1N

3.66
3.51

36.6
34.6

3N3
2.33 36.3 N3

3 3.91 35.0

S N2N 1
N2

3

2.21
2.52
2.46

34.5

33.8
33.5

S N
2N1N

N2
3

3.46
4.04
3.27

35.935.
35.5
35.1
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Discussion

The extreme contrast in yields between irrigation levels demonstrated
for three consecutive years shows the importance of irrigation water for
obtaining yields of field corn in the Willamette Valley.

On the Woodburn soil, increased levels of nitrogen had a significant
effect at the 1% significance level in 1965. The treatment receiving no
nitrogen was mainly responsible for this difference. The treatment with
120 pounds nitrogen per acre only increased yields slightly over those of
60 pounds nitrogen per acre. It should be noted that the response to nitrogen
becomes more evident with increased amounts of irrigation water applied. The
crop on this ground in 1964 was barley which was not fertilized, and the crop
residue was cut and removed from the field. Stand differences were not evi-
dent. From evidence obtained on other experimental plots adjacent to this
experiment, it appears that 20,000 plants per acre may be near the optimum
plant population.

On the Amity soil there was considerable variation in the yields as a
result of differences in the stand and nitrogen levels. A treatment with no
nitrogen added was not used because previous experience had shown that a
supplemental source of nitrogen is necessary on Amity soil, The optimum
nitrogen level appears to be 100-120 pounds per acre on Amity soil. Plant
population may be near optimum at 20,000 plants per acre. Kernel moisture
percentages were higher in 1965 than in 1964 due to the differences in weather
during the early fall. The field corn grown on Amity soil was too wet for
storage.

Experiment II

G. O. Klock

Objective: To test the effects of ridging and the application of
mulches on yield and maturity of field corn.

Levels of treatments used,

(1) Two seedbed conditions.

F	 natural seedbed.

R --- ridged seedbed.

(2) Three types of mulch.

1 --- no mulch.

2 --- "asphalt" soil mulch.

3 --- clear plastic mulch.
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The ridges were prepared on three-foot centers with a contour disc.
This operation is shown in figure 8. The ridges were subsequently packed
with a flexible roller. Seed was planted on top of the 9-inch-high ridges.
There were three treatments with mulch. The first treatment was a natural
seedbed, the second was a petroleum soil mulch and the third treatment was
wide strips of clear plastic covering the seedbed. These treatments were
designed to increase soil temperature and hasten germination and plant
development. The petroleum mulch was an asphalt type material sprayed on
the soil after planting in a band approximately 6 to 8 inches wide and 0.5
to 1.0 millimeters thick, as shown in figure 7. Mulches were applied about
one week after planting. In order for mulches to be fully effective, appli-
cation should be made at the time of planting.

The Oregon 355 variety of field corn was planted. On all three soils
120 pounds per acre of nitrogen was applied with 60 pounds being banded and
the remaining being broadcast at planting time. Plant population was main-
tained at 20,000 plants per acre. Six replications were used.

All irrigation water was applied with full-circle sprinklers. The
following amount of irrigation water was applied.

Woodburn . 16.0 inches
Dayton - 14.25
Amity - 14.75

Crop history information is shown in table 10. Yields obtained on the
three soil series are shown in table 11.

Table 10. Crop History Dates

=MP

Treatment Woodburn Soil Amity Soil Dayton Soil

Date Date Date

Plowed field March 22 March 22

Planted May 8 May 13 May 13

Applied atrazine May 14 May 18 My 18

Applied soil mulch May 20 May 20 May 20

Thinned for stand June 12 June 14 June 14

Harvested Oct. 19 Oct. 16 Oct. 15



Figure 7. Corn seedlings easily penetrate a thin layer of petroleum mulch
applied to improve early growth.

Figure 8. Ridges used in
the experimental program
are prepared with a con-
tour disc mounted on a
tractor. Before planting,
the ridges are packed with
a flexible roller.
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Table 11. Yield of Grain Corn Adjusted to 15.5 Percent Moisture and Percent
Kernel Moisture at Harvest on Woodburn, Amity, and Dayton Soil

WOODBURN	 AMITY 	 DAYTON 
Treatment	 Yield*	 Kernel	 Yield*	 Kernel	 Yield*	 Kernel

moisture	 moisture	 moisture

F 4.4i

ILL .1. 71, TA ...i.

346631.9 3.79 34.4 3.93

F
2 4.65 31.5 3.98 33.8 3.90 35.8

F**
3 3.91 34.1 3.63 34.5

R
1 5.03 32.1 4.28 3468 4.10 35.0

R
2

4.66 33.0 4.36 34.3 3.59 35.2

R3 4. 29 35.5 4.02 36.0

* Average for six replications.

** Clear plastic was not used on Woodburn soil.



Average Grain Corn Yield Adjusted to 15.5 Percent Moisture

Woodburn Soil Mulch Treatment

2 3 Mean

TA TA TA 7.11

4.53

4.84

4.69

4.41

5.03

4.72

4.65

4.66

4.65

Amity Soil Mulch Treatment

2 3 Mean

TA TIA TA

3.79 308 3.91 3.89

4.28 4.36 4.29 4.31

4.04 4.17 4.10 4.10

Table 12.

Treatment

F (flat)

R (ridged)

Mean

Treatment

F (flat)

R (ridged)

Mean

Dayton Soil Mulch Treatment 

Treatment	 1	 2	 3	 Mean

VA	 JAI	 TA	 2it...

F (flat)

R (ridged)

Mean

3.93 3.91. 3.63 3.82

4.10 3.59 4.02 3.94

4.02 3.75 3.82 3.86



MeanTreatment

F (flat)

R (ridged)

Mean

J

34.6 35.8 14.5 35.0

35.0 35.2 36.0 35.4

34.8 35.5 35.3 35.2
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Table 13. Average Kernel Moisture of Field Corn for Grain

Woodburn Soil Mulch Treatment

Treatment	 1
	

2	 3
	

Mean

e	 e

F (flat)	 31.9	 31.5
	

31 .7

R (ridged)	 32.1	 33.0
	

32.6

Mean	 32.0	 32.2
	

32.1

Amity Soil Mulch Treatment 

	

2	 3	 Mean

-4
(rf	 4	 14

	

-	 -4-	 -4-

F (flat)	 34.4
	

33.8
	

34.1
	

34.1

R (ridged)	 34.8
	

34.3
	

35.5
	

34.9

Mean	 34.6
	

34.1
	

34.8
	

34.5

Treatment



Discussion

The objective of this experiment was to obtain information on the effect , of
mulches on the yield and maturity of field corn. It was quite apparent that
planting field corn on ridges increased yield significantly, particularly if
no mulch was used. The use of ridges in combination with asphalt soil mulch
was not as satisfactory as the normal seedbed. It should be kept in mind that
the mulch was applied too late. Planting on ridges slightly increased the
kernel moisture level at harvest.

There was no significant difference in yields between the treatments
with asphalt soil mulch, clear plastic mulch and a natural seedbed. In
several instances it appeared that mulch slightly decreased yields.

The practice of planting field corn on ridges has given increased yields
for the past two years. This, is attributed to an increase of soil temperature
which hastens germination and seedling growth during the cool days of May.

Yields were quite high on these experiments. This can be attributed
to optimum fertilization, stand and well-controlled irrigation.

Experiment ITT

W. E. Kronstad and G. 0. Klock

To continue the work started in 1964 to find corn varieties which
mature early with satisfactory yield, 39 varieties were planted on Woodburn
soil (Hyslop farm). These varieties were planted on May 15 and harvested on
October 19. The seed was planted at 25,000 plants per acre but the stand
was nonuniform. The uneven stand was a result of the planting technique
used. Sixty pounds of nitrogen per acre as 16-20-0 was banded at planting
time and 15 inches of irrigation water was applied during the growing season.
Atrazine was used for weed control. The results are tabulated in table 14.
It should be realized that this table represents the results of one year.
Results may differ from year to year.

Discussion 

The results from this trial were quite encouraging. Yields might have
been influenced somewhat by plant population. The range in kernel moisture
at harvest time was from 24.8% to 40.2%. Field corn should be below 32%
kernel moisture to be mature enough for harvest. Intermediate samplings for
kernel moisture were not made. It therefore is not possible to indicate
how early the low moisture contents were reached. Determination of drying
rates will be an additional experimental objective of future experiments.
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Table 14. Average Grain Yield Adjusted to 15.5 Percent Moisture and
Percent Kernel Moisture at Harvest on Woodburn Soil

Variety

Oregon 355

W 260.80

w 273.85

w 346-90

w 1694-80

w 1703-80

W 1689-85

W 1702-85

W 1709-85

G 10 A

G 11 A

G 43

PAG 24

PAG 45

PAG SX 35

PAG SX 36

PAG SX 22

KE 435

KE 444

ICE 449

Yield*
	

Kernel
moisture

VAL,

	

3.53
	

34.6

	

3.64
	

29.8

	3.55
	

29.2

	

3.89
	

29.9

	

3.69	 27.4

	

3.94	 24.9

	3.39	 30.3

	

3.78	 30.8

	

3.39	 31.4

	3.84	 33.2

	

3.80	 30.8

	

3.93	 25.9

	

3.51	 27.8

	

3.49	 34.7

	

3.40	 37.0

	

3.03	 35.8

	

3.39	 32.3

	

3.93	 31.0

	

3.57	 29.7

	

3.50	 32.9

Tasseling
date

Silking
date

7-25 8-3

7-20 7-29

7-25 8-1

7-25 8-i

7-15 7-25

7-15 7-25

7-25 8-3

7-25 8-6

7-20 8-i

7.27 8-7

7-25 8-3

7-20 7-30

7-20 8-3

7-27 8-12

7-29 8-12

7-30 8-12

7-29 8-7

7-20 8_3

7-20 8-3

7-25 8-6

* Average for 4 replications..



Table 14. Continued

Variety	 Yield	 Kernel	 Tasseling	 Silking
moisture	 date	 date

21.-k-k
KE 477	 3.45	 36.5	 7-25	 8.3

KE 497	 3.26	 35.3	 7-25	 8-7

PX 481	 3.53	 33.8	 7-25	 8-7

KM 589	 3.29	 37.9	 7-30	 8-12

PX 66	 3.68	 34.5	 7-30	 8 12

PX 530	 3.14	 33.0	 7-25	 8-11

Hyb 88	 3.46	 30,2	 7-20	 8-1

H 316	 3.40	 31,4	 7-25	 8-3

Hyb 95	 3.94	 34.4	 7-25	 8-10

SS 7184	 3.68	 34.3	 7-25	 8-9

Hyb 83	 3.39	 29.5	 7-20	 8-3

,Hyb 85	 3.46	 26.4	 7-20	 8-1

PRIDE 5	 3.98	 24.8	 7-15	 8-1-

R-2	 3.26	 33.0	 7-30 '	 8-7

PRIDE 11	 3,57	 31.1	 7-25	 8-6

PRIDE 232	 3.57	 33.8	 7-30	 8-7

PRIDE 22	 3.38	 32.7	 7-26	 8-9

PRIDE 132	 3.77	 28.2	 7-25	 8-3

KM 567	 2.97	 40.2	 7-30	 8-10

* Average for 4 replications.



FIELD CORN FOR SILAGE

G. O. Klock and W. Calhoun

The objectives of this experiment were to determine-yields to be
obtained on Woodburn and Dayton soil from corn planted at different dates and
to test the responses to different levels of management. Silage yields and
irrigation water usage were the•main measurements made. The late planting
was included as an attempt to determine the feasibility of a double cropping
system in which corn silage is grown after the harvest of a spring crop. A
photograph . of the silage corn on the Dayton site is shown in figure 6.

The experiments were conducted on Woodburn soil (Hyslop farm) and Dayton
soil (Jackson farm). The treatments for the experiments were identical for
both soils except for the nitrogen levels. The Woodburn soil had one treat.
ment without nitrogen and did not have the 300 pounds nitrogen per acre treat-
ment. The treatments used were;.

(i) Planting dates.

D
1 - planted as early as feasible.

- planted three weeks later than D1.

D3 - planted three weeks 3ater than D2.

(2) Stand levels.

S	 40,000 plants per acre.1

S - 80 000 plants per acre.
2	 '

Nitrogen levels.

No - 0 pounds nitrogen per acre.

- 100 pounds nitrogen per acre.

N2 - 200 pounds nitrogen per acre.

N	 300 pounds nitrogen per acre.3
All irrigations were by the sprinkler method, and irrigation water was

applied to maintain the soil water tension below 1.0 bars at the one-foot
depth. The amount of irrigation water applied was 17.5 inches on the Woodburn
soil and 13.5 inches was applied on the Dayton soil.

The corn variety planted was Oregon 150. In the Dayton soil experiment,
150 pounds of muriate of potash was broadcast before planting. The first
100 pounds of nitrogen applied was banded as 16-20-0 on Woodburn soil and
16-48-0 on Dayton soil. The additional required nitrogen was broadcast at
planting time as NH4NO3 (33.5-0-0)•4 

(3)



ILA	 ILA
4.93
6.96
	

6.89
7.49
	

6.49
7.02

T A-

6.74
7.27
7.64

8.27
8.09
8.34

7.37
7.50
8.38

5.32
6.21
5.85

6.08
7.42
6.65

4.41
5.80

7.57
7.30
7.61

6.14
7.50
6.84

6.12
7.61

5.70
5.20
6.68

6.10
6.17
6.15

3.85
4.30

5.59
6.67
5.87

7.17
7.03
6.89

4.96
5.80

S
2N0 6.49

8.25
N1

8.02.
N

3

4.99

N1 7.35
7.23

N
2
3

S2N02N0 9 .00
N 1 9.40
N

3

D S N
3 le

4.99
5.69

N1
2 6.20

N
3

4.15
6. 38

N1 6.12
N2

3
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Table 15. Crop History Dates

Treatment
	

Woodburn Soil
	

Dayton Soil

Planted D
Planted D1

Planted D2,
Harvestee

Date

April 27
May 25
June 17
Sept. 20

Date

April 30
May 25
June id
Sept. 21

Table 16. Yield of Corn Silage in Tons of D Matter 

Woodburn Soil 
1965	 1964

Dry matter	 Dry natter
yield*	 yield*

Dayton Soil

Treatment
1965

Dry matter
yield*

1964
Dry matter

yield*

* Average for 4 replications.



Planting 	 Nitrogen
dates	

N0 N 1

VI 1 VA
D	 5.71	 7.61	 7.751
D

2 	5.73	 8.17	 8.31

	4.57	 6.03	 6.16D
3

Mean	 5.34	 7.27	 7.41

Table 17. Average Yield in Tons per Acre of Dry Matter for Woodburn Soil

Stand
Mean

12A 14 11.4

6.46 7.58 7.02

6.52 8.29 7.40

5.63 5.55 5.59

6.21 7.14 6.67

Table 18. Average Yields in Tons per Acre of Dry Matter for Woodburn Soil
•111•111=1111111111m

Planting
dates 

Nitrogen

N1 

Stand 
S 1 N0 Mean

TLA
7.05 7.38 8.01 7.75 7.487.22

6.11 7.46 6.75 6.72 6.83 6.77.
D, 6.63 6.59 6.52 6.14 7.03 6.58

Meat 6.60 7.15 7.09 6.69 7.20 6.95
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Woodburn Soil 

Yields obtained from the earliestplanting date in 1965 were similar
to those obtained in 1964. Yields on the treatments D and D, were in many
cases higher in 1965 than in 1964. A possible reason ror this is that
growing conditions were more favorable in the summer of 1965. Rows were
planted running from north to south to reduce a possible radiation gradient
Observed in 1964.

Since there was little response to nitrogen in 1964, the 300 pounds
Per acre treatment was eliminated and a treatment with no nitrogen added was
included in 1965. The yields from the latter treatment were considerably
lower than those obtained with the 100 pounds of nitrogen per acre treatments.
Thus it appears 100 pounds per acre of nitrogen may be adequate for satisfae-

,	 tory corn silage production on this soil.

Increasing stands from 40,000 to 80,000 plants per acre increased yields
15%. Some lodging was encountered with the heavy stand and yields were reduced.
A plant population between these two experimental levels may be desirable for
maximum dry matter percentage without lodging. Dry matter percentages aver-
aged 27% on D1 , 24% on D2 , and 21% on D3.

Dayton Soil 

The early spring allowed an early planting (D i ) on the Dayton soil.
Being able to plant this early on Dayton soil may be considered unlikely in
many years. Yields in 1965 were considerably above those of 1964 and were
very comparable to those obtained on Woodburn soil. Yields for the June 15
planting were significantly lower than those of the earliest planting, but
they were only decreased by an average of 12%. Although much of this can be
attributed to the warmer than normal summer, it shows that corn silage can
be planted quite late in the season with satisfactory yields.

The 200 pounds per acre nitrogen treatment gave optimum yields with an
additional 100 pounds per acre decreasing yields slightly. Nitrogen was
possibly more effective in 1965 than in 1964 because a heavy forage was not
plowed under on the experimental area before planting as was done in 1964.
Slightly higher nitrogen requirements are necessary for the heavy plant
population (S 2 ) than for S1.

Increasing the plant population from 40,000 to 80,000 plants per acre
did not increase yields as much as it did in 1964.

It appears that with proper management corn silage yields can be obtained
on Dayton soil which compare favorably with those obtained on Woodburn soil.,



mugs 'VARIETY TRUL-

L E. Kronstad and G. 0. Klock

Ten varieties of corn silage were planted on both Dayton and Woodburn
soil. The plantings on the Dayton soil were destroyed by birds. The 10
varieties on Woodburn soil were planted May 15 and harvested September 20.
All varieties were planted with 18 inch row spacings to give a plant-popu-
lation of 80,000 plants per acre. One hundred pounds of nitrogen per acre
as 16-20-0 was banded and 100 pounds of nitrogen as N114110 3 was broadcast at
planting time. All varieties received optimum levels of irrigation water.

Table 19.	 Yield of Corn Silage in Tons per Acre

Variety Yield*
(dry weight)

Yield*
(wet weight)

22.4

PAG 62 6.17 25.0

PRIDE 232 8.38 29.8

PRIDE 22 7.59 27.2

KE 435 9.97 30 7

KE 444 10.18 36.2

KE 449 9.87 32.8

PRIDE 305 7.10 28.9

PRIDE 432 9.35 29.2

PX 481 9.41 30.4

KE 477 8.09 32.4

* Average of 4 replications.

This experiment was initiated as an exploratory study and no conclusive
information has been obtained. TDN or protein determinations were not made.
Further experiments will be conducted.
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BUSH BEAN - IRRIGATION EXPERIMENTS

G. 0. Klock and H. J. Mack

Bush bean irrigation experiments were conducted to determine the effects
of moisture levels on yield in the Willamette Catena. These experiments were
similar to those conducted in 1964.

The experiments were conducted on Woodburn soil (Hyslop farm) and
Amity and Dayton soils (Jackson farm), A treatment without nitrogen was
included on the Woodburn soil This treatment was not used on the Amity and
Dayton soils because of the need for nitrogen shown by previous fertilizer
trials and by soil test information, A treatment of "asphalt" soil mulch
was used on both the Amity and Dayton soils. Treatments were as follows:

Three irrigations levels

W	 irrigate at 2.5 bars,
1 -

In
r2 irrigate at 0.8 bars,

W
3
 - irrigate at 0.5 bars,

Three levels of nitrogen

N - 0 pounds nitrogen per0

1 foot depth.

1 foot depth.

1 foot depth.

acre.

•.50 pounds nitrogen per acre.1

1.101.- 50 pounds nitrogen per acre. Asphalt soil mulch applied,

N
2 - 100 pounds nitrogen per acre.

All treatments receiving nitrogen had 50 pounds per acre banded at
planting time. This nitrogen was supplied in the form of 16-20-0 fertilizer
on the Woodburn soil and in the form of 16-48-0 on the Amity and Dayton soils.
The additional 50 pounds of nitrogen per acre for the N 2 treatment were broad.
cast at planting time. The Amity and Dayton soils also received 150 pounds
per acre of muriate of potash, which was broadcast before planting and 50
pounds per acre of potassium sulfate which was banded at planting. Two and
one-half tons of lime were broadcast over the experimental area in 1963 with
75 pounds of borated gypsum being broadcast in 1964.

The Gallatin 50 variety of bush bean was planted at a rate of 8:.9 seeds
per foot.

Irrigation water was applied with part-circle sprinklers on all experi-
ments. Plot size was 40 feet by 40 feet. The soil moisture tension was
measured with commercial gypsum plugs. A good calibration curve was obtained
and excellent soil moisture control was maintained.
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Table 20. Crop History Dat0s

Treatment	 Woodburn Soil	 Amity Soil	 Dayton Soil

Date

Plowed experimental area

Applied Eptam
(3 pounds per acre)	 May 24

Planted	 June 7

Applied mulch	 June 7

Dusted for
Diabrotica beetle 	 July 14

Harvested	 Aug. 11 & 13

Date	 Date

March 22	 March 22

May 24	 May 24

June 7	 June 7

June 7	 June 7

July 14	 July 14

Aug. 16 & 18	 Aug. 17

Table 21. Irrigation Water Applied in Inches

Soil series	 Irrigation levels 

W1	 W2	 W3

Inches	 Inches	 Inches

Woodburn
	

4.00
	

10.00	 12.00

Amity	 5.25
	

10.25	 11.75

Dayton	 5.25
	

9.50	 10.25
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Table 22. Yield of Bush Beans on Woodburn Soil in Tons per Acre and Percent
Passing a Number 4 Sieve

Treatment

Iir1 N0**
N
N 1

2

W
2N0

N

N22
W,N,
'N'

1N2

1965
Yield*

Percent
of 4's

1964
Yield*

T/A % T/A

1.41 55
1.33 55 4.33
1.74 51 4.14

3.92 39
4.83 40 4.54
4.79 38 4.61

4.39 38
5.20 32 5.17
4.50 42 5.44

47
42

Percent
of 40s

----1.---.

61
62

53
62

* Average for five replications.
** W1 Treatments were picked 2 days earlier than W 2 and W3.

Table 23. Average Yields of Bush Beans in Tons per Acre on Woodburn Soil

Moisture level
Treatment

2 'via Mean

ILL 	 T/A	 ILL 	 IL‘
1.41 3.92 4.39 3.24

1.33 4.83 5.70 3.79

1-.74 4.79 4.50 3.68

1.49 4.51 4.70 3.57

N
0

N 1
N2
Mean
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Table 24. Yield of Bush Beans on Amity Soil in Tons per Acre and Percent
Passing a Number 4 Sieve

Treatment
	

1965
	

Percent
	

1964
	

Percent
Yield*
	

of Os
	

Yield*
	

of Os

T/A T/A

W N1
N

1 1.59
1.65

52
50

4.40
5.20

40
41

N2M 1.41 53

W N2
N

1 4.80
6.46

53
50

4.29
5.67

39
40

N2M
1 5.94 44

W3N1'N'
5.54
6.62

46
41

4.26
.5.52

44
38

N2M
1 6.03 44

* Average for four replications.

Table 25. Average Yield of Bush Beans in Tons per Acre for Amity Soil

Moisture level
Treatment

2 Mean

T/A T/A ILL..

N
1 1.59 4.80 5.34 3.97

N
2 1.65 6.46 6.62 4.91

Mean 1.62 5.63 5.98 4.41

N
1

1.59 4.80 5.34 3.97

N1M 1.41 5.94 6.03 4.46

Mean 1.50 5.37 5.69 4. 25



Table 26. Yield of Bush Beans in Tons per Acre and Percent Passing a
Number 4 Sieve for Dayton Soil

Treatment
	

1965	 Percent	 1964	 Percent
Yield*	 of 4's	 Yield*	 of 4's

T/A ci T/A

1.19 49 2.32 48
1N 0.84 55 2.86 40

2M
1 1.24 53

W N21 4.23 50 4.41 39
3.75 48 4.37 36

N2M1 5.50 48

W3N 1 4.08 50 4.30 44
N,
14q11

3.47
5402

47
55

4.83 38-

* Average for five replications.

Table 27. Average Yield of Bush Beans in Tons per Acre for Dayton Soil

Moisture level
Treatment

2 Mean

T/A T/A IL T/A

N
1 1.19 4.23 4.08 3.17

N
2 0.84 3.75 3.47 2.69

Mean 1.02 3.99 3.77 2.93

1.19 4.23 4.08 3.17

N M
1 1.24 5.50 5.02 3.92

Mean 1.22 4.87 4.55 3.55



Figure 9. Plots of the irrigation experiment with bush beans. A dry treat-
ment is shown in the foreground with a wet treatment in the back-
ground.

Figure 10. Glenn Klock
of the Soils Department
shows the fine crop of
bush beans grown on Amity
soil at the Jackson farm.



Discussion

The yields on the treatments with higher levels of moisture (W2 and W1)
were significantly higher than those at the low moisture level (WO. Similar
results were obtained in 1964. The yields on the W treatments were consider-
ably lower than those obtained in 1964, because of *ore accurate control of
soil moisture content in 1965. This control of soil moisture can be attributed
to improved quality of the gypsum plugs used, and to the use of 40 by 40 foot
experimental plots with part-circle sprinklers.

Because of difference in sieve size grades of beans at harvest, some of
the differences in yield in tables 23, 25, and 27 would be greater or smaller
if harvest of all treatments and varieties could have been made at an identi-
cal degree of maturity or grade. The importance of picking date is illustrated
in the results obtained with the Gallatin 50 bush beans. The W treatment
on Woodburn soil was picked on a Monday with about 50% passing through a number
4 sieve. It was estimated that at that time the W2 andW treatment would
grade over 60% and these plots were therefore not picked 6til two days later.
In two days the grade on these treatments were down to 40% as can be seen in
table 22.

The yields on the Amity soil were noticeably higher than those on
Woodburn soil. The yields on Dayton soil were not too far below those on
Woodburn soil. Yields on Woodburn soil may be limited by factors other than
moisture and fertility conditions. One such factor is considered to be the
compaction of the soil in the root zone which develops with irrigation on the
soil at the Hyslop farm.

Woodburn soil 

The difference in yields between the three moisture level treatments
was highly significant, with a 300% increase in yield from the W I treatment
to the W treatment, This is attributed to the application of 6 inches more.2
irrigation water on W than on W 	 The additional 2 inches applied on W,
over W only ineroasea	 slightly. The addition of the first 50 pounds
of nitroge  per acre increased yields about 1000 pounds per acre. Increasing
the nitrogen level to 100 pounds per acre slightly decreased the yields.

It is apparent that yields are limited by factors other than moisture
and fertility at this location. One explanation may be the adverse soil
physical condition brought about by compaction as a result of irrigation.
Compaction problems need further investigation.

Amity- soil

In contrast with 1964, the difference in yield between the three moisture
level treatments was significant with over a 300% increase in yield from the

to the W
2 

treatment. The 1965 yields are more representative of theW
response toirrigation on Amity soil than those obtained in 1965. This is
attributed to improved moisture level control for each treatment this year.
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As has been the case on all experiments on Amity soil at the Jackson
farms a definite response to nitrogen was noted. For this soil, high rates
of nitrogen are required. This is demonstrated by the one ton per acre in.
crease in yield from 50 to 100 pounds nitrogen per acre.

An increase in yields was demonstrated with the use of the asphalt soil
mulch treatment, The mulch was sprayed over the row in a band 6 to 7 inches
wide immediately after planting. Emergence was quicker and across all treat-
ments the increase in yield was 1000 pounds per acre. On the optimum moisture
treatment, the response was 2300 pounds per acre or a 2570 increase in yield.
Additional investigation of this product is necessary to realize its potential
under conditions encountered in the Willamette Valley.

Dayton soil 

As was shown by the experiments on the other two soils, the response to
increased moisture levels was significant. It is apparent that excessive
irrigation can reduce yields on Dayton soil as is shown by the comparison of
the W and W treatments. It is not fully understood why the 100 pounds per
acre fiitrogertreatment substantially decreased yields.

The asphalt soil mulch was also used with the bush beans on Dayton soil.
Yields were increased significantly. All treatments were hand picked.

BUSH BEANS GROWN ON FALL RIDGED PLOTS

G. 0. Klock and H. J Mack

An experiment established in 1964 to compare yields of bush beans
grown on fall ridged plots with those grown on flat land was repeated in
1965. The soil is ridged in the fall to obtain drainage with 18-inch-high
"ridges" spaced 6 feet from center to center. These ridges were prepared
with contour border discs in the fall of 1964. The ridges were constructed
on randomly selected plots with four replications.

The two experimental treatments were:

Two soil surface conditions maintained through the 1964-1965 winter

R - ridges in fall

F - flat throughout the winter

(2) Two lime levels on each soil surface condition

L	 no lime1 -

- limed at the rate of 3 tons per acres fall 1963

(1)
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The sprinkler method of irrigation was used on this experiment to apply
water during the growing season. Fifty pounds of nitrogen per acre as 16-48-0
and 50 pounds per acre of potassium sulfate were banded at planting time. All
treatments received 150 pounds of Mutiate of potash broadcast before planting, ,
The row spacing was 36 inches on all treatments. The seed was planted May
26 and the beans were picked August 11.

Table 28. Average Yield of Bush Beans in Tons per Acre*

Fall treatment

Lime Ridge Flat Mean

21.4. 11.4 TIA

2.58 2.45 2.64

L
2 2.91 2.67 2.79

Mean 2.87 2.56 2.71

* Average of 4 replications.

Because of the very dry spring, little difference was expected between
the fall ridged and the flat treatments. Some difference did occur, with the
ridge plots giving the highest yields. Lime only gave a slight increase in
yield, as was also found in 1964. Although these differences in yield do
exist, none of the treatments were significant in the analysis of variance.

The total average yield was less than the yield for the Dayton bush
bean irrigation experiment,

BUSH BEANS FERTILITY EXPERIMENT

D. T Westermann and T. L. Jackson

Previous field and greenhouse experiments with the Dayton soil have
shown a marked response from lime when applied with potassium, a response
from potassium when applied with lime, and a response from both phosphorus
and nitrogen. Fertility studies in the field and greenhouse have clearly
defined manganese toxicity as a major factor affecting the growth and yield
of bush beans on this soil. Manganese availability is increased under the
poor drainage conditions and the acidic nature of these soils. Previous
experiments have shown that the, source of potassium and chloride, and the
application of lime were important factors affecting the uptake of
manganese.



Level

1	 0

2	 1

3

4

5

6

7

8

20

9

Level

0

1

1

1 (bc)

1 (K2SO4)

The design and type of fertilizer treatments'used in the summer of 1965
were essentially identical to those of the 1964 Ixperiment. However, the
drainage conditions on the experimental site were more uniform than they had
been on the 1964 site. The following treatments were arranged in a split
block design, crossing treatments of 0 and 3 tons of lime per acre as the
main blocks.

Table 29. Treatments used in the Bush Beans - Fertility Experiment

Treatment	 Fertilizer used	 Treatment	 Fertilizer used
number	 1(C1	 Ca504	 number	 K SO	 CaC12 4	 2

Level	 Level

10	 2	 0

11	 1	 1

12

13

14

15	 1. (K NO3)	 0

16	 2 (K NO
3
 ) 0

17	 1 (IC N0)	 1
3

18	 1 (K CO )	 02 3

, 19	 1 (K CO )
2 3

The fertilizer rates were as follows: Treatment levels 1 and 2 received
50 and 100 pounds potassium per acre, respectively, as either potassium chloride,
potassium sulfate, potassium nitrate, or potassium cafbonate. Potassium
chloride was broadcast prior to planting on treatment 20, with all other
potassium materials being banded at planting. Levels 1 and 2 received 20 and
40 pounds, respectively, of sulfur per acre as either calcium sulfate or pota-
ssium sulfate. Levels 1 and 2 also received 45 and 90 pounds chloride per acre
as either calcium chloride or potassium chloride. Thirty-five pounds nitrogen
per acre as ammonium nitrate was broadcast prior to planting, with 35 pounds
nitrogen per acre as ammonium sulfate banded at planting on all treatments
except 25, 26 and 17. These treatments received smaller amounts in order to
balance the nitrogen. All treatments received 90 pounds P205 per acre as con-
centrated superphosphate banded at planting.
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Table 30. Average Yield* and Percent of Beans Passing a Number 4 Sieve

Potassium

source

Lime

rate

Potassi

0

Yield grade

.T.LA IL .1_

Ko. (banded) 0 1.1 61
3 2.5 62 .

KC1 (broadcast) 0 1.1 61
3 2.5 62

K2504 0 1.1 61
3 2.5 62

KNO
3 0

3
1.1
2.5

61
62

K c03 0 1.1 61
3 2.5 62

(poundl_umacrA) _______

50	 100 

Yield grade	 Yield grade

IL4 - ..L.	 ILA j__

0.4 66	 0.1 62
2.6 60	 2.1	 60

0.5 67
3.o 62

0.7 71	 0.8 63
2.4 59	 2.5 59

0.9 68	 0.7 70
2.1 63	 2.0 58

1.0	 61
2.4 59

* Averages of five replications.

Table 31. Average Yield* and Percent of Beans Passing a Number 4 Sieve

Chloride (pounds per acre as calcium chloride)

Potassium Potassium

source**	 rate

lbs./A

KC1	 50

100

K2so4	 5o

100

K2c03	 50

Lime

rate

0

Yield grade

TIA 11,4

0 0.4 66
3 2.6 60
0 0.1 62
3 2.1 60

0 0.7 71
3 2.4 59

0 0.8 63
3 2.5 59

0 1.0 61
3 2.4 59

0 0.9 68
3 2.1 63

45	 90 

Yield grade	 Yield grade

1L4 ..i.	 11.4 .1_,

0.3	 67	 0.2	 66
2.5	 53	 2.6	 62

0.2	 62
2.3	 57

0.5	 71
2.2	 58

0.5	 71
2.4	 59

* Average of five replications.
**All sources of K were banded at planting.
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Table 32. Results of Soil Tests for the Experimental Area.

Lime rate	 Mg	 kin

TA	 am	 me/100g	 me/100g	 me/100g	 me./100g

0	 4.8	 10.0	 0.21	 2.5	 1.5	 0.112

	

6.0	 11.0	 0.23	 9.4	 1.3	 0.023

The following yield and maturity effects were observed in this experiment;

1. The application of lime increased the yield of every treatment with
the greatest increase occurring Inhere potassium had been applied. This cor-
responded to an increase in percent calcium and a decrease in ppm manganese
in the petioles.

2. An application of potassium decreased yields in the absence of lime
and had little or no effect in the presence s of lime, although the percent
potassium of the petioles was increased in both cases.

3. In the absence of lime, the application of chloride from potassium
chloride, calcium chloride, or a source of potassium plus calcium chloride
decreased yields at all rates of potassium. The application of chloride in
the presence of lime had little or no effect. The ppm manganese in the petioles
was increased from an application, of chloride in both the presence and absence
of lime; however, the manganese levels were approximately four times higher in
the absence of lime. The effect of the source of potassium and chloride on
plant, growth is shown in figures 11 and 12.

4. A broadcast application of potassium chloride may have increased the
yield over that of banded potassium chloride.

5. In general, the maturity of the beans was not affected by the ferti-
lizer treatment. However, lime did appear to advance the maturity l with the
greatest differences occuring on the treatments that had received an appli-
cation of chloride.

The application of lime is necessary to obtain adequate growth and yield
of beans on this soil. The primary benefit from the application of lime was
the reduction of manganese toxicity on these soils. Lime also reduced the
possibility of manganese toxicity when chloride was applied as a potassium
carrier. It should be mentioned that the application of lime without applying
potassium could result in a severe potassium deficiency on these soils.

The application of chloride, as potassium chloride or calcium chloride,
has been shown to increase the manganese content of the bean plant and in
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Figure 11, The effect of different sources of K, KC1 and K,SO 4, on the
growth of bush beans at early bloom in the absefice of lime.

Figure 12. The effect of adding CaC1 2 to ICSO4 compared with K2S0h on the
growth of bush beans at early bloom in the absence of lime.



some cases to cause manganese toxicity. It has been postulated that chloride
causes this effect either by a chemical reduction of the manganese or by leng-
thening the time it normally takes for reoxidation of manganese to occur.
However, liming appeared to have eliminated this effect. Additional work
needs to be done on the method of application of potassium chloride.

A response to potassium has been observed in previous years on this soil.
There was an increase in percent potassium, but no apparent yield increase
resulted from it. It should be mentioned that the yields obtained in 1965
were about one-half of those which had been observed in the previous work.
which may partially account for the lack of response to potassium.

SWEET CORN - FERTILITY EXPERIMENT

D. T. Westermann and T. L. Jackson

The experiment was established to investigate the effect of lime, source
of potassium and the method of application of potassium on the yield and
chemical composition of sweet corn. Previous work with sweet corn, located
on another site on the Dayton soil, has indicated that the yield of sweet
corn was reduced by an application of potassium chloride and increased by the
application of lime. This type of response has also been noted with bush beans.
A source of potassium comparison was also included because of the lack of
information about its effects on sweet corn.

The experiment was designed as a split-block, with 0 and 3 tons of lime
per acre as the treatment on the whole plot. The treatments used in the ex-
periment are listed in table 33.

Table 33. Treatments Used in the Sweet Corn - Fertility Experiment

Treatment
	

Description	 Legend

1	 Check	 ' All sources of potassium supplied 75
2	 KC1 (bc)	 lbs. potassium per acre. All treat-
3	 K SO	 ments received 105 lbs. of nitrogen
4	 K2SO4 + CaC1

2
	per acre as NH4NO, which was broadcast

5	 KING, 	 before planting arfd 68 lbs. of nitro-
6	 K,CO,	 gen per acre as (NE4),S0 which was
7	 KM fbc	 banded at planting. Concentrated'

superphosphate was banded at the rate
of 160 lbs. of P,Oc per acre at planting.
The amount of chto'ide (68 lbs. per
acre) supplied by the calcium chloride
On treatment 4 was equivalent to the
amount of chloride supplied by the po-
tassium chloride on treatments 1 and 7.
All sources of potassium were banded
except those on treatment 7.
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Table 34. Results of Soil Tests for the Experimental Area

Lime	 pH	 P	 K	 Ca	 Mgrate

WM me/100K me/100K me/100g me/100g

4.8 10.0 0.21 2,5 1.5 0.112

6.o 11.0 0.23 9.4 1.3 0.023

Table 35. Yield of Sweet Corn in Tons of Number 1 Ears Per Acre*

Lime
treatment Check KCL K SO

2	 4

KS0h
CiC14'	 KNO

2 K CO
2

KCL(bc)

ISL ILA VA 1ZA TIA LA ILA 7...b.

0 2.9 2.6 4.6 2.9 4.1 4.6 4.1

3 7.6 7.3 6.7 7.6 6.7 7.6 8.1

0

* Average for five replications.

The experiment was planted on May 14 and hand harvested and graded on
September 15. The following effects were evident in this experiment:

1. The application of lime increased the yield regardless of the
fertilizer treatment.

2. An increase in yield resulted from an application of potassium in
the absence of applied lime and banded chloride.

The application of banded chloride from either potassium chloride or
calcium chloride decreased yields in the absence of lime and had
little or no effect in the presence of lime.

4. The broadcast method of application of potassium chloride was
superior to the banded method, with the greatest difference occurring
where lime had not been applied.

5. The source of potassium appeared to have little or no effect on yields
except where chloride was applied.



Chemical analyses are being performed on the plant samples that were
taken at two stages of plant growth. This information will be made available
at a later date.

This experiment is to be repeated in 1966 in order to permit a better
evaluation of the treatment effects on sweet corn.

FORAGE LEGUMES

D. T. Westermann and T. L. Jackson

The forage experiment was initiated in the summer of 1963 to evaluate
the effect of lime and fertilizer treatments, and irrigation on the production
and species stabilization of Granger lotus and New Zealand white clover.

The experiment is designed as a multiple-split block where each repli-
cation has two irrigation treatments as the main blocks. Each of these blocks
is split into two blocks for species and each species block is split for the
two lime variables. The treatments applied on the sub-plots within each of
the four replications are shown in table 36.

Table 36. Treatments used in the Forage Legume Experiment

Irrigated plots* Nonirrigated plots*

1.
POK2M° 1.

2. P
1

K
2

Mo
1 2. POK2Mo1

3.
P2K2M°1 3. P2K2M°1

4. P
2

K
1

Mo
1 4. P K Mo

2 2	 1

5. P2KOM°1
5 P K Mo

2 0	 1

6. P
0

K
0

Mo
1

7. P
2

K
2

Mo
0

8. P
2

K
2

Mo
2

*'The fertilizer treatments were
acre respectively; K , K = 60
0.8 lbs. Mo per acr6; 40 lbs
plots.

as follows: P l , P2 = 40, 8 lbs. p,o, per
, 120 lbs. 420 per acre; Mo i , Mo2
. S/A per acre and 2 lbs. B/A per acre on all

All of the phosphorous and one-half the potassium was applied in the fall
of 1964. The other one-half of the potassium was applied after the first cut-
ting and harvested in mid-May. Irrigation treatments were applied with a
sprinkler system by using part-circle sprinklers. A total of 14.5 inches of
water was applied on the irrigated plots.
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Table 37, Yields* of New Zealand White Clove and Granger Lotus in Tons per
Acre Dry Weight

Treatment
Lime
rate

White clover Granger lotus

Nonirrigated Irrigated Nonirrigated	 Irrigated

TA

1.7 6.8 3.2 5.41. P0K2Mo1 0

1.5 5.3 3.6 7.0

2. PiK2Mol 5.5 6.3

5.6 7.0

P2K2Mo l 0 1.8 5.4 3.4 5.9

1 1.7 5.5 3.5 7.6

4. P K Mo2 1	 1 0 1.8 4.4 3.2 6.o

1 1.8 4.2 3.2 7.3

5. 0 1.5 4.0 2.5 4.7

1 1.3 3.6 2.8 6.2

6. 0 1.4 4.2 2.6 5.4

1 1.2 4.1 2.9 6.o

7. P2K2Mo0 0 - 5.5 5.7

5.9 7.4

8.
P2K2M°2 4.9 6.4

5.0 7.3

* Average of four replications. Plot yields are frequently a little higher
than field yields.

The New Zealand white clover plots were harvested on May 15, June 2,
July 7, and September 17. The Granger lotus plots were harvested on June 2,
July 7, and September 17. The nonirrigated plots were not harvested on
September 17 because of poor regrowth. The most important yield effects
obtained during 1965 from this experiment are summarized in table 37.

The yields from irrigated forage crops were excellent when the proper
fertilizer materials were applied and successful nodulation was achieved. The
excellent stand and nodulation were undoubtedly the major factors contributing

to the high yields of the lotus. Irrigation was necessary to insure adequate



yields and species stabilization. Loss of stand in both species has occurred
on the nonirrigated treatments.

This experiment is to be continued for information concerning the treat-
ment effects on yields and plant species changes.

BARLEY

W. H. Foote

Results were obtained for the sixth year from an experiment designed to
measure the effect of irrigation on the yield and quality of Hannchen barley
grown on Woodburn soil on the Hyslop Agronomy Farm. The plots were planted
in mid•April and fertilized with 200 pounds of 16-20-0 fertilizer per acre.
Plots 30' x 30 1 were established, and the irrigation treatments applied by
the use of corner plot sprinklers. The following irrigation levels were
applied:

Treatment	 Amount	 Date

No irrigation

lst irrigation	 5 inches	 June 7-8

2nd irrigation	 4 inches	 June 30

Yields were obtained by hand harvesting a section from the center of
each plot, and the grain yield computed in pounds per acre. The yields
from the four replications are given in table 38.

Table 38. Summary of Yields of Hannchen Barley Grown on the Hyslop Agronomy
Farm with Various Irrigation Treatments

Treatments	 1960	 1961	 1962(1) 	 1964	 1965	 Av.(1)
1963(2)
	 (2)	 (2)

Pounds/A Pounds/A Pounds/A , Pounds/A Pounds/A Pounds/A Pounds/A

Nronirrigated	 3401 1991 4531 2246 2804 2480 2909

Irrigated	 4163 2300 4382 3352 5160 3215 3762

Percent increase	 22 16 -3 49 84 30 29

Pan evaporation 2.90
during May (inches)

2.33 3.26 4.31 4.25 5.09

(1) Average for two levels of irrigation and two levels of nitrogen
fertilizer.

(2) Average of two levels of irrigation.
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The average increase in yield compared to the nonirrigated treatment
ran from .3 to 84% during the six years. The average increase was
29%. This would amount to 853 pounds of barley per acre as the result
of irrigation applied to Hannchen barley. As might be expected, the highest
percent increases are noted during the years when the month of May was dry.

Malting quality values were obtained from samples of the 1964 plots and
these are given in table 39.

Table 39. Summary of Malting Quality Values Obtained from Various Irrigation
Treatments on Hannchen Barley Grown on the Hyslop Agronomy Farm
(Barley and Malt Laboratory, Madison, Wisconsin)

Barley	 Diastatic	 Malt	 Alpha
protein Extract	 power	 protein	 amylase S/T

No irrigation 12.88 76.8 135 12.87 56.2 31.7

One irrigation 10.75 79.3 130 10.44 48.2 36.5

Two irrigations 11.31 78.9 134 10.81 50.4 35.7

The irrigation treatments lowered the protein slightly and increased the
extract a corresponding amount. The remaining quality factors were not
changed.

The summary of the changes in barley protein and malt extract for 1963
and 1964 are given in table 40.

Table 40.	 Summary of Average Barley Protein and Malt 	 Extract Values for
Hannchen Barley Grown from Various Irrigation Treatments in 1963
and 1964

Treatment Year
Barley
protein

Malt
extract

No irrigation 1963 12.77 77.3
1964 12.88 76.8

Av. 12.82 77.0

One irrigation 1963 11.97 78.2
1964 10.75 79.3

Av. 11.36 78.8

Two irrigations 1963 . 12.24 78 .9
1964 11.31 78.9

Av. 11.78 78.9
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SELECTED POSSIBLE CROPS

G. 0 Klock and A. Si King

Several possible crops which might be grown on poorly drained soils of
the Willamette Valley with irrigation were grown on the Glenn L. Jackson
Farm. Crop development was observed and yield measurement was made.

Black Dry Beat*

Black dry beans were grown successfully on this soil in 1964, but yield
data Were not obtained. The crop was again planted in 1965 and the plants
were again-very vigorous and formed a solid crop cover with 30-inch row
spacing. The beans were planted on May 27 and harvested on September 17.
The fertilization program was 50 pounds of nitrogen as 16-48-0 per acre banded
at planting and 150 pounds muriate of potash broadcast before planting. The
crop is shown in figure 13.

Random plots for yield measurements were hand picked. The average yield
for all plots ves'1885 pounds per acre.

Sutters Pink Dry Beans 

These dry beans were adjacent to the black dry bean plots and planted,
fertilized and managed in the same manner. These beans matured earlier than
the dry beans. Average yields were:3200 pounds per acre.

An experimental plot of Sutters pink beans was also grown on the Woodburn
soil. They were managed in the same manner as the dry beans on the Jackson
farm, and the average yields were 2820 pounds per acre.

Potatoes

An experimental plot of Russet and Red Pontiac potatoes was grown. They
were planted June 10 with approximately 50 pounds of nitrogen per acre in the
form of 16-48-0 banded with an additional 50 pounds per acre nitrogen broad-
cast in the form of N1101030 One hundred fifty pounds of muriate of potash
were broadcast before planting. Irrigation water was applied when the tension
reached 1 bar at 1 foot depth.

The seed was planted on June 10 and the crop was harvested October 1. The

yield was 19.40 tons per acre for the Russets and 22.9 tons per acre for the
Red Pontiacs. Figure 14 shows the plot of potatoes.
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Figure 13. Black dry beans and Sutters pink dry beans were grown successfully
on Dayton soil at the Jackson farm.

Figure 14. An experimental plot of Russet and Red Pontiac potatoes was planted
June 10.
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FALL ESTABLISHMENT OF SELECTED CROPS

G. O. Klock and W. Calhoun

Flax, white clover, crimson clover, orchardgrass, rape, oats and vetch,
and wheat were planted in the fall of 1964. The crops were planted in large
plots of Dayton soil with two replications. All plots except for the wheat
received the normal seedbed preparation. The wheat plot was slightly
"ridged" to provide surface drainage. The flax was planted September 10, and
clover, rape, and orchardgrass were planted September 22; and the wheat and
oats and vetch were planted October 17.

The flax froze out in the cold weather and poor stands were obtained on
the white clover, crimson clover, orchardgrass and rape.

A good stand was obtained on the oats and vetch. There were three sub-
plots of vetch. The three variations and their yields on an oven dry basis
were: Common vetch--5.84 tons per acre; hairy vetch--3.08 tons per acre;
and Hungarian vetch--3.80 tons per acre. After harvesting the oats and vetch
on June 15, the ground was immediately worked and planted to silage corn which
would serve as a second crop. The corn (Ore. 150) was planted with 100 pounds
of nitrogen per acre as 16-48-0 and a plant population of 80,000 plants per
acre. The average yield for this silage harvested on September 22 was 5.82
tons per acre of dry matter.

The variety of wheat planted was Druchamp and it survived the wet season
very well on the slightly ridged ground. The wheat received 2 inches of irri-
gated water on June 16 9 was harvested August 4. The average yield for the two
replications was 2.49 tons per acre of grain.

DRAINAGE EXPERIMENT

D. G. Watts

Diversification of agricultural enterprise on poorly drained soils with
the help of irrigation can only be successful when drainage problems are taken
care of adequately. Large quantities of water must be removed to avoid pro-
longed flooding during the winter. The solution to the drainage problem
involves many steps. Before any field drainage program can be successful,
outlets for farm drainage installations must be provided. In many instances
community type drainage projects will be necessary. Improvements are needed
all the way from surface drains, field ditches and subsurface drains to
stream improvement many miles downstream from the field. Before these
improvements come about, research must demonstrate that the increased agronomic
benefits to be derived from improved drainage conditions can justify the cost
involved. New methods and new materials must be developed which can reduce
the cost per acre of the drainage systems.
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To investigate the feasibility of improving the drainage conditions of
the Dayton soils in the spring, a small experiment was initiated in the summer
of 1965. The experimental arrangement is shown in figure 15. Eight 50 • by 60'
soil blocks were surrounded with a vertical sheet of heavy plastic. The plastic
wall was inserted in trenches three feet deep and penetrating well into the
impermeable clay horizon. This arrangement provides essentially 8 "boxes" into
which or out of which no water can move from surrounding areas. Several plots
or "boxes" were then provided with their own drainage system as shown in the
diagram. During the winter of 1965-1966 the efficiency of the several systems
is being evaluated. The criteria used for this evaluation are: control of
the water table, water contents of the soil in the spring and the exchangeable
manganese content of the soil throughout the winter. Manganese levels on the
drained and undrained plots are shown in figure 16 and table 41.

Table 41. Concentrations of Exchangeable and Water Soluble Manganese
Observed During the Winter and Spring of 1966, at the Jackson
Farm

Manganese concentration (Inest.]100 gr.) 

Sampling date Drained (spacing 24 ft.)	 Not drained 

Near drain	 Between drains 

Depth in inches,	Depth in inches.	 Depth in inches

January 5 0.010 0.006 0.02 0.02 0.23 0.19

February 5 0.008 0.004 0.02 0.04 0.26 0.30

March 3 0.004 0.004 0.02 0.01 0.25 0.35
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A

Figure 17. Drained Dayton plot with water table recorder. Photograph was
taken at the same time as the photograph shown in figure 18.

Figure 18. Undrained Dayton plot with water table recorder. Photograph was
taken at the same time as the photograph shown in figure 17.
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