University of California, Davis and
Riverside campuses, at Tulelake and South
Coast Field stations, and in 1974-75 at two
additional locations in the San Joaquin
Valley. A barley cultivar, Grande, naturally infected with barley stripe, was used
in initial screening trials. Later the cultivar Briggs was used to develop a seed
source in which about 50 percent of the
seed were infected with the stripe
fungus. Incidence of barley stripe disease
was determined by making stand counts
of seedlings, then counting stripe-infected
plants shortly after heading and calculating the percent of plants infected.
Chemicals t o be screened were applied to seed of both barley and wheat by
atomizing with a deVilbis atomizer a suspension of the chemicals onto the seed as
they tumbled in a fluted rotating drum.
In a few instances certain chemicals could
not be applied through an atomizer, and
these were applied as slurries. The
amount of seed treated was never less
than 200 grams for each treatment. Ceresan L (an alkyl mercury) was included in
all tests as a standard for comparing performance of test chemicals.
The effectiveness of each chemical
tested was based on reduced disease incidence as compared with that in the control, and on consistency of performance
among locations and years. A reduction
to less than 1 percent was considered
adequate control of the diseases under all

Location
Tulelake

Davis

Riverside

Kings Co.

Year
1972
1973
1974

Untreated
check
13.4
5.9
7.9

Ceresan L
102'

Vitavax 200
202
402

1.8
(1

<1

1972
1973
1974
1975
1972
1973
1974

5.8
1.5
15.2
7.0
3.5
2.8
14.4

0
0
<1
0
<1
0
<1

1975

11.4

0

<1

0
0

<1
<1

0
0

-

-

-

-0
-

<1
0
<1

'Rate used per 100 pounds of seed.

conditions except in those trials where
disease incidence was low in the untreated
control. In addition to disease reduction,
the following four criteria were established to aid in selecting safe as well as
useful compounds: the fungicide should
(1) have biological activity equal or similar to that of the mercuries against target
organisms; (2) be nonphytotoxic to seedlings; (3) be effective a t relatively low
rates; and (4) not be appreciably hazardous to man or other animals.
During the course of these studies,
over fifty chemicals or combinations of
chemicals were screened. PCNB, carboxin,
mancozeb, and maneb plus HCB all provided excellent control of seed-borne
wheat bunt and were equal to control

achieved by the alkyl mercuries (table 2).
Many of the fungicides used reduced the
incidence of both test diseases, but only
those treatments containing carboxin
alone or in combination gave consistent
control of the deep-seated type of diseases as exemplified by barley stripe disease (table 3). The tests clearly demonstrated that seed-borne disease of winter
cereals can be effectively controlled with
compounds that do not contain mercury.
Dennis L. Hall, Beth L. Teviotdale, and Albert 0.
Paullls are Extension Plant Pathologists at Davis.
Parlier, and Riverside, respectively.
The authors wish to thank G. Nelson and W.
Ishisaka, Research Associates, Riverside and Davis,
res ectively; and S. Kite, W. Pendery, K. Baghott,
amf 0. Harvey, Farm Advisors in Kings, Tulare.
Tulelake and Riverside counties, respectively, for
help provided in these studies.

Environmental influenceson corn hybrids
John D. Prato W Jack P. Orr W Franz R. Kegel W Thomas E. Kearney W Everett F. Nourse

M

ost of California's grain corn acreage
is in the great Central Valley. Major
production is in the Delta -about 50 miles
long and 20 miles wide, where Sacramento
and San Joaquin rivers converge before
entering San Francisco Bay.
For a number of years the University of California used a single site for
evaluating corn hybrid varieties from
other areas of the United States for

adaptation to the Delta production area.
This limited program was made difficult
to continue by the increasing numbers of
hybrids. A change t o single- and threeway-cross hybrids also raised questions
about the applicability of a single test
environment to evaluate these hybrid
types. The possibility existed that these
types were less uniform in performance
from one location to another than older

double-cross hybrids.
During 1970 and 1971, a study was
made to determine the validity of using a
single test location for evaluating corn
hybrids for planting in t h e Delta.
Information was needed on the influence
of years by weather and location on the
relative performance of hybrids.
The study was conducted a t seven
test sites in each of the two years. Three
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sites were in San Joaquin County, three
in Sacramento County, and one each in
Yolo and Solano counties. Soils a t five of
the test sites were high in organic matter, typical of the Delta area. The other
two sites were characterized by mineral
soils more typical of production areas on
the fringe of the Delta.
Ten hybrids were selected t o provide a sample of both single and threeway crosses. The varieties represented
several seed companies and a range of
maturities and performances based on
previous testing. They were planted at
typical Delta population densities: 22,000
and 28,000 plants per acre.
Individual trials were conducted in
a split-plot design with two replications.
Plant population was the main effect,
with hybrids randomized in subplots.
Trials were hand-planted and thinned to
desired stands, with the two center rows
of each four-row plot harvested for yield
analysis. Individual rows were 20 feet
long. All other cultural practices resembled those used by cooperating growers.
Ears were picked by hand and shelled to
determine grain yield. Shelled grain was
analyzed for moisture, kernel weight,
and protein content.

cv = 7.5%.

Data were gathered on stand establishment, diseases, lodging, grain moisture, kernel weight, yield per acre, and
percent protein in the grain by Kjeldahl
analysis. Only one block of the trial at each
location was sampled for protein analysis
in 1970.
The grand mean for yield over years
and locations was 8,890 pounds per acre,
with mean location yields for the two years
ranging from 6,190 to 11,040 pounds per
acre. Means for the varieties ranged from
8,380 to 10,120 pounds per acre (table l),
generally higher than both the state and
Delta average yields for corn.
Analysis of the yield data showed
significant difference- in years, locations,
years x locations, populations, hybrids,
hybrids x locations, hybrids x years, and
hybrids x locations x years. No significant interactions of populations with
hybrids, years, or locations were found.
The results show that a single test site,
or a single year of evaluation, is inadequate t o determine the relative performance of a hybrid. Adequate evaluation
would require many test sites and several
years. Evaluation of varieties should not
be generalized without great justification; instead, careful evaluation of variety

performance by individual growers seems
necessary.
Because corn is a feed grain for several classes of livestock in California, the
crop’s protein content and the factors influencing it should be known. In an analysis of corn protein values in 1971, significant differences in protein content were
found to be due to location, population
density, variety, and location x variety.
Protein content was not influenced significantly by plant populations and various
interactions with populations. The
combined analysis with data available from
a single block in 1971 also showed a significant hybrid x year interaction.
Mean protein values for 1970 and
1971 are presented in table 2. Actual
mean protein ranged from 8.8 to 10.8 percent, the variety with the highest percentage of protein having 23 percent more
protein than the variety with the lowest
percentage. Varieties with higher grain
protein could be selected for feed production if needed. Because of the location
and year differences and significant interactions involved, grain protein content
would have to be determined on a lot
basis a t time of grain purchase.
To determine the effect of the environmental factors on grain size, weight
per thousand kernels was determined.
Significant effects were found for all factors studied and for most interactions.
Population size had a significant effect on
kernel size. However, there were no significant differences between the interactions with plant populations.
The large number of significant interactions observed in this experiment
rule out simple variety evaluation. Even
though the Delta area is relatively small,
determining the general worth of a variety would require complex procedures.
Results indicate that individual growers must carefully evaluate varieties
under their own growing conditions before
making selections.
John D, Prato, now deceased, was Extension Agronomist, Department of Agronomy and Ran e Science,
Davis; Jack P. Orr, Franz R. Kegel, fhomas E.
Kearney, and Everett F. Nourse are Farm Advisors
in Sacramento, San Joaquin, Yolo, and Solano
counties, respectively.
The authors express their thanks to cooperating growers and seedsmen. Special thanks for
protein determinations are expressed to James
Quick, Technologist, Cooperative Extension PlantSoil-Water Analysis Laboratory, and his staff.

I

ERRATUM for March 1978. “Response of corn
to fertilizer, plant population, and planting date,”
Table 1, page 15:
In the May 30 planting date, 18.000-plant
population, the yield for 400 Ib N rate should
be 10.870 (not 19.8701.
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