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Possible New Dryland Crops 

H. MARK WADDOUPS, Assistant Agronomist 
Pendleton Branch Experiment Station 

This progress report summarizes certain experiments at the Pendleton Branch Experi- 
ment Station.   The report is in three sections: 

1. Possible New Processing Crops 

2. Possible New Field Crops 

3. Crops Not Commercially Adapted 

At present, the food processing industry in Umatilla County is largely dependent upon 
pea production.   Research conducted the past 2 years at the Pendleton Station on process- 
ing crops has been aimed at finding possible new processing crops to supplement those now 
grown.   Several crops show good possibilities of being grown commercially in the wheat- 
pea area. 

Research also has been conducted at the Pendleton Station to find possible new field crops 
for diverted wheat acres.   Several new crops show possibilities of being grown economically. 
Several crops have been tested which do not show economic returns high enough to justify 
being grown at the present time.   All crops reported here are grown after summer fallow, 
except perennial crops such as alfalfa and grass. 

Possible   New   Processing  Crops 

Greens 

Preliminary observations show that crops grown for processing as edible greens may be 
produced after summer fallow on soils represented by the Pendleton Station.   Such crops are 
sugar beets, table beets, swiss chard, spinach, and mustard greens.   Although no yield data 
have been recorded, it is estimated between 4 and 8 tons per acre of these crops could be 
produced in the higher rainfall area without supplemental irrigation.   These crops would be 
well adapted for use by the processing industry.   They could be seeded early, thus utilizing 
processing plants and equipment before pea processing starts.   This would lengthen the oper- 
ating period and thus help pay for the high overhead costs that processing industries have. 
It is recognized that data are limited, and that further tests such as varieties, row spacings, 
dates of seeding, and fertilizers should be made in the area. 

Sweet Corn 

An experiment was conducted at the Pendleton Station in 1955 comparing 3 different sweet 
corn varieties seeded on 2 different dates and at 4 different row spacings.   Corn produced on 
all plots in these two tests was of good quality as measured by appearance of the ears and pre- 
liminary taste tests.    Further tests should be made to determine processing quality.   The 
yields from this variety trial are recorded in table 1. 



Table 1. 

Variety* 
Date 

seeded 
Days to 

maturity 
Yield 

tons per acre 

April 27 
April 27 
April 27 

May 10 
May 10 
May 10 

101 
114 
142 

91 
110 
129 

1.20 
2.06 
1.42 

1.57 
2.47 
2.27 

-Wti/f  C-rnaa  /V_1 \  

Golden Cross Bantam T-51  

VM Prrwa /V-1\           -   -  gal l^IUos ^I—X^           —  

Golden Cross Bantam T-51 
*  Varieties were tested at 48-inch row spacing. 

Results this year show a slight yield advantage for the varieties seeded on May 10 over 
what the same varieties produced when seeded 13 days earlier on April 27.   Some difficulty 
with rodents and pheasants was experienced with this trial.   They reduced the stands con- 
siderably on some plots.   This reduction probably meant lower yields.   This might not be a 
problem with corn grown on a commercial scale, since rodents and pheasants from surround- 
ing areas probably concentrated on the small experimental plots.   The variety Formost Early 
One was grown in a row-spacing trial seeded on two dates.   Row spacing ranging in 6-inch 
increments from 30 to 48 inches were included. 

Table 2.   Row Spacing and Date of Seeding Trial on Sweet Corn in 1955 
Yield 

tons per acre 
Date 

seeded 
Days to 

maturity Row spacing 

30 inches 
36 inches 
42 inches 
48 inches 

30 inches 
36 inches 
42 inches 
48 inches 

April 27 
April 27 
April 27 
April 27 

May 10 
May 10 
May 10 
May 10 

101 
101 
101 
101 

91 
91 
91 
91 

1.77 
1.66 
1.56 
1.06 

1.85 
1.52 
1.43 
1.45 

The 30-inch row spacing was slightly higher in yield than the wider row spacings.   Corn 
quality, however, in the narrow-spaced rows (reflected by per cent of kernels which filled 
and by ear size), was lower in the wider-row spacings.   Under dryland production, there- 
fore, row spacings of at least 36 inches are recommended.   In all cases, both in the variety 
trial and row-spacing trial, plants were thinned to 18 inches apart in the row.   Yields ob- 
tained this year on sweet corn would not provide an adequate return at present commercial 
prices.   For a fresh local market, however, good returns could be obtained if corn yielded 
about 1,000 dozen ears per acre. 

Note that a long marketing season could be obtained by planting different varieties. A 
range of over 40 days was obtained between the Formost Early One variety and the Golden 
Cross Bantam. 

Carrots 

A row-spacing trial was conducted in 1955 with the Red Core Chantenay variety.   This 
trial was seeded May 20, 1955 and harvested October 20.   Row spacings were varied in 6-inch 
increments ranging from 18 to 42 inches between rows.   Yields and average root size from 
each of these plots is recorded in table 3. 



Table 3.   Row-Spacing Trial with Red Core Chantenay Carrots in 1955. 
Yield 

tons per acre Row spacing 
Average size in 
grams per root 

18 inches 
24 inches 
30 inches 
36 inches 
42 inches 

6.08 
5.01 
6.36 
5.88 
6.72 

Yields were about the same from all row spacings, but the average size of each root in- 
creased with increased spacing between rows.   Rate of seeding within the row was the same 
for all row spacings, and as carrots matured, this seeding rate within the row was much too 
heavy.   Many subsized carrots were grown which did not reach a marketable size and, there- 
fore, reduced total yield.   Preliminary results show the quality of carrots produced in this 
trial was superior in sugar content and total soluble solids, and equal in color and texture 
to the irrigated carrots being grown in the area. 

This crop would be well adapted on summer fallow land in the 14- to 17-inch rainfall area, 
and possibly in the higher rainfall belt after peas.   Harvest could be spread over a long 
season, since there is no deterioration after maturity, and weather conditions are usually 
favorable in the area from September through most of December.   Carrots would be adaptable 
for canning or freezing, either alone or in combination with other vegetables. 

Lima  Beans 
Four varieties were grown at the Pendleton Station in 1955 at 5 different row spacings. 

Row spacings of 6-inch increments ranging from 18 to 42 inches between rows were compared. 
The results obtained are recorded in table 4. 

 Table 4.   Variety and Row-Spacing Trial on Lima Beans Grown in 1955  
C larks 
Bush 
(baby) 

"Early" 
Thorogreen 

(baby) 

Concen- 
trated 

Fordhook 
Row spacing 242 

Fordhook 

Yield—pounds per acre 
18 inches 
24 inches 
30 inches 
36 inches 
42 inches 

Beans grown were harvested as dry beans for seed.   The same beans could, however, be 
harvested for edible green beans.   The cool spring and below normal rainfall for the 1955 
season was not favorable for lima bean production.   Note, however, that the Clarks Bush 
variety yielded over 600 pounds per acre in the 42-inch row spacing.   Assuming the yield would 
be higher if harvested green, it is possible that lima beans could be grown in the area for 
freezing or canning if grown at wide row spacing and possibly at somewhat lower rates of seed- 
ing within the row.   The baby varieties were seeded at 110 pounds per acre, and the Fordhook 
varieties about 150 pounds per acre.   This crop would be well adapted for the processing indus- 
try when harvest comes during the fall season or when processing plants are not in use. 



Possible  New  Field  Crops 

Several field crops grown experimentally at the Pendleton Station during the last few 
years might be grown on diverted acres, if the price was right. 

Field Corn 

In the past 2 years at the Pendleton Station, 10 varieties of field corn have been tested. 
Of these, only those which mature early are adapted.   The later maturing varieties do not 
mature soon enough to produce storable grain.   The yield results in 1954 and 1955 of the 
3 earliest maturing, highest yielding varieties included in these trials are recorded in 
table 5. 

Table 5. Field Corn Variety Trial in 1954 and 1955 
Yield bushels per acre 

Variety 1954 1955 

61.0 
54.1 
56.8 

38.5 
^7 4 

vjrcgon ooo  

Northwestern Semi-Dent  30.0 

This compares with about 42 bushels of wheat each year when grown on comparable 
land.     Field corn grown on summer fallow land in the 14- to 16-inch rainfall belt would be 
well adapted in the farm operation if used as a livestock feed. 

Results of trials conducted in the rainfall area above 18 inches show that corn is not 
adapted to this shorter growing season location.   Early fall frosts kill corn before it is 
matured. 

Row-spacing trials show spacings should be at least 42 inches between the rows, and 
plants not closer than 18 inches in the row. 

Safflower 

Twenty-four varieties of safflower have been tested.   Results show wide variability in the 
yielding ability of the different varieties.   Results of the top yielders are given in table 6. 

Table 6.   Safflower Variety Trial in 1954 and 1955 



Safflower appears to grow better after summer fallow in the 14 - to 16-inch rainfall belt 
as represented by Walla Walla type soils.   Safflower is not as well adapted as barley in the 
lighter rainfall belts or in the higher rainfall belts where the growing season is shorter. 

In 1955, a date-of-seeding trial was conducted, 
from March 15 to April 12 at the Pendleton Station, 
is given in table 7. 

Seedings were made at weekly intervals 
The summary of results for this trial 

Table 7.    Date of Seeding Trial with Safflower in 1955 

Results show no important difference in yield between dates of seeding.   Later dates 
might be better since you could obtain better weed control by delaying the seeding date.   Also, 
there was a tendency for the oil content to be higher at later dates. 

Sugar Beets 
Observational plots have been grown at the Pendleton Station for the .past 2 years.   The 

variety grown in these trials was Improved U. S. 22-H.   Yield results from these trials are 
given in table 8. 

Table 8.   Sugar Beet Row Spacing Trial in 1954 and 1955 
Yield—tons per acre" 

1954     I      1955 
AV. wt. per root 
in pounds—1955 Row spacing 

24 inches — 
36 inches — 
48 inches — 

1.73 
2.07 
2.92 

These results indicate that when grown after summer fallow in the area represented by 
the Pendleton Station, yields of about 9 tons per acre could be expected.   In these trials, 
rate of thinning was 18 inches between plants in the row.   Size increased greatly when row 
spacings were wider.   Row spacings at least 36 inches are recommended when sugar beets 
are grown without irrigation.   Preliminary results from other areas indicate that sugar 
content in beets grown under dryland conditions is much higher than under irrigation. 

Observations show this crop would be adapted in the area of 14-inch rainfall and above 
when grown after summer fallow, and possibly in annual cropping in the higher rainfall belt. 

Sudan Grass 
Observational plots of sudan grass have been grown at the Pendleton Station for the last 

2 years.   Seedings must be made in the spring after frost danger is over.   This is usually 
after May 1 in the Pendleton area.   Results of trials conducted at the Pendleton Station for 
1954 and 1955 are given in table 9. 



Table 9.   Sudan Grass Row Spacing Trial in 1954 and 1955 

Row spacing 
Air dry yield—tons per acre 
1954 1955 

1 9   {n/^ViAG       —-.        ___                                —    —        ______—. 3.08 

2.07 

2.06 

2.14 

This crop could be used by livestock either as pasture, silage, or it could be cut and 
cured for hay.   Being an annual, it would work into a crop rotation system very well. 

Grass   Seed 
In past years, many grasses have been tested at the Pendleton Station for seed pro- 

duction.   A summary of the top seed-producing grasses for the years 1953 to 1955 is given 
in table 10. 

 Table 10.   Summary of Several Variety Trials of Grass for Seed Production 
Yield—pounds per acre 

Grass 1953 1954 1955 Average 

Brome Grass-B. in. 12  
Orchard Grass-Trogdon    
Crested Wheatgrass, A-1770 
Siberian Wheatgrass, P-27 -- 
Desert Wheatgrass-Nordan — 

739 
618 

337 
59 

473 
422 
418 

506 
32 
320 
385 
351 

527 
236 
397 
404 
385 

A frost of 15° F. May 1 killed most orchard grass varieties in 1954.   Low rainfall and, 
therefore, low soil moisture storage caused the low yield for orchard grasses in the 1955 
season. 

The crested type of wheatgrasses are well adapted for seed production in the area repre- 
sented by the Pendleton Station.   Crested wheatgrass, Siberian wheatgrass, and desert 
wheatgrass have all produced satisfactory yields. 

Intermediate and pubescent species of wheatgrass are not adapted in the Pendleton area 
for seed production due to their late-maturing characteristics.    Hot weather burns these 
later maturing grasses when seeds are filling.    These grasses are not recommend for 
seed production in this area. 

Alfalfa 

Alfalfa in rotation with other crops is one of the most promising new developments in the 
intermediate and higher rainfall area of the Columbia Basin.   With newer varieties and im- 
proved management methods, satisfactory yields of alfalfa can be obtained in the rainfall 
area of 13 inches and up.   Results of the alfalfa variety trial established at the Pendleton 
Station in 1953 are given in table 11.   These are the top producing varieties of the 20 in this 
trial. 



Table 11.   Results of Alfalfa Variety Trial Established 1953 

Variety 1953        1954        1955    Average 
Yield—tons per acre 

Narragansett 
Rhizoma  
Sevelra   
A-224 Syn. 3 
Ladak   
Nomad  

1.79 
1.81 
1.81 
1.47 
1.61 
1.30 

1.36 
1.25 
1.25 
1.39 
1.26 
1.24 

1.60 
1.56 
1.56 
1.56 
1.52 
1.63 

1.58 
1.54 
1.54 
1.47 
1.46 
1.39 

Alfalfa is one of the few crops that can be grown in the area to increase soil productivity 
and at the same time prevent soil erosion.   Another trial being conducted at the Pendleton 
Station, where alfalfa is grown in rotation with wheat, shows wheat yields for 10 years follow- 
ing alfalfa in the rotation have averaged 122 per cent of wheat without alfalfa in the rotation. 

Past experience shows that stands maintain themselves for about 4 to 5 years in the area. 
At this time they could be plowed out and rotated with wheat or other crops. 

Crops   Not  Commercially  Adapted 
The following crops have been tested, but at the present time are not considered economical 

to grow on wheat acres in the Columbia Basin. 

Grass   for   Forage 
In the past 22 years, many grasses have been tested for forage production at the Pendleton 

Station. Table 12 gives results of the higher producing species. This nursery was established 
in the spring of 1949, and yield results have been taken for the years 1951 to 1955, inclusive. 

Table 12.   Results of Observational Grass Nursery Established in 1949 

Forage yield—tons per acre 
Variety 1951 1952 1953 *1954 1955 Av. 

Intermediate Wheatgrass— 
Sherman Big Blue  
Crested Wheatgrass  

.89 

.44 

.51 

.80 

.90 

.53 

.86 

.91 

.61 

.40 

.41 

.37 

.45 

.43 

.35 

.78 

.62 
.47 

Results show that on the average, maximum yields of only about three-fourths ton per acre 
per year can be produced from grass on the better producing wheat land in the area represented 
by the Pendleton Station.   This does not compare to the yields of forage which can be produced 
by alfalfa or other crops such as sudan grass or corn used for silage.   Grass alone is not recom- 
mended for diverted wheat acres if an economic return is expected.   These grasses are adapted, 
however, if seeded with a legume crop such as alfalfa.   Other places where grasses might be 
recommended would be sodded waterways, roadways, or in yards and around buildings where no 
irrigation is available. 
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For diverted wheat acres, such as those proposed by the soil bank, it would be highly rec- 
ommended to seed in with grass a legume crop like alfalfa for conservation and soil building 
purposes, even though the forage was not cut as pasture or hay.   Grass seeded alone does not 
increase the soil productivity or soil fertility in any reasonable length of time.   Alfalfa or other 
legumes included with grass greatly increase soil productivity in a relatively short time.   When 
the acres are again planted to wheat, crop yield and resistance to soil erosion would be much 
higher. 

Green Manures 

Green manures have been included in crop rotation experiments since the station was estab- 
lished in 1929.   The purpose was to maintain or build soil productivity and prevent soil erosion and 
declining yields which have occurred under the wheat-summer fallow system of farming.   Results 
obtained to date on soils represented by the Pendleton Station, show that the increased crop yields 
following green manure do not make up for lost returns for the year taken in growing green manure. 
Also,soil analyses data for organic matter show that soil fertility following green manure rotations 
is no higher than on soil where a wheat-pea rotation has been followed.   Greatest loss in fertility 
occurred where a wheat-fallow system has been maintained. 

If it is the object on diverted acres to build up soil productivity, a perennial crop such as 
alfalfa and grass would be recommended rather than annual or biennial green manure crops such 
as sweet clover, Austrian winter peas, or cereals. 

Soybeans 

In 1954 and 1955, the variety Blackhawk soybeans was grown on observational plots at the 
Pendleton Station.   Results are presented below. 

Yield—pounds per acre 
1954 1955 

507 456 

Results obtained these 2 years show that this variety is not adapted to our wheat lands. 
Beans were late in maturing and mechanical harvest would be difficult due to fall rains.   Quality 
of the soybeans produced was poor.   Many beans were immature and would be unmarketable. 

Sorghums 

Three varieties of sorghums were grown at the station in 1954.   Results are presented in 
Table 13. 

Table 13.    Variety Trial of Sorghums for 1954 

Variety 

Reliance- 
Midland - 
Martin — 

Yield 
bushels per acre 

16.3 
No yield (late maturing) 
No yield (late maturing) 

Sorghum varieties grown in this trial were the earliest available.   Reliance was the only 
variety which produced any storable grain.   The only purpose for which sorghums could be grown 
would be feed production.   Other cereals, such as barley or oats, would yield much higher than 
sorghums. 


