


at Lexington, both node number and in-
ternode length were involved in deter-
mining plant height. Plants were shortest
at the coolest location (Greenfield) and
with the earlier, and cooler, planting date.

Differences in development rate
for time from planting to half-silk (when
50 percent of plants have silked)} varied
by location and by planting date within
a location. Table 1 shows the number of
days from planting to half-silk for each
planting date at each location. Develop-
ment was slowest at Greenfield for each
planting date.

Grainyields

Table 2 shows grain yields averaged
over varieties for planting dates and the
three plant populations used at all loca-
tions in their respective years. Grain
yields were highest at Davis in almost
every comparison. Yields at Greenfield
were nearly the same as at Lexington.
Differences for years and for planting
dates within years were generally small.
Yield increases due to early planting were
significant at Davis but not at Greenfield.
Differences in yield due to planting date
are not meaningful at Lexington in 1970
because of leaf blight at that location.

Yields for the highest plant popula-
tion (44,000 plants per acre, used only at
the two California locations in 1970) were

*15.5% moisture. LSD 5%. In 1969: April 15 =600
May 15 = 800

tYield reduced by southern leaf blight at Lexington.

very similar to those obtained from the
next-highest population and are not in-
cluded in table 2. With this exception,
yields increased significantly in response
to increasing plant population.

Yields were positively associated
with the accumulation of sunlight, with
Davis showing the greatest accumulations
and the highest yields. This relationship
is expected because the intensity and
duration of sunlight influences the
amount of photosynthesis per plant.

Temperature affects photosynthe-
sis per plant through the direct effect
of leaf temperature on rate of photosyn-
thesis per unit of leaf surface. Although
leaf temperatures were not measured in
this experiment, an assumption that they
approximate air temperatures should not
introduce enough error to invalidate con-
clusions. Temperatures at Davis should
have favored efficient photosynthesis for
most of each day. At Greenfield consis-
tently strong onshore winds tend to keep
leaf temperatures close to air tempera-
tures and generally cooler than optimum.
At Lexington the range of temperatures
found during the growing season indi-
cates that daytime temperatures were
generally favorable for efficient photo-
synthesis.

Others have shown that tempera-
ture influences photosynthesis per plant
by its effect on development rate, which

In 1970: April 15=600
May 15= 700

tTotal for April through September. Langley = cal/cm?.
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in turn affects the number of days that
corn plants are exposed to sunlight. Here
the earlier planting dates resulted in a
slower rate of development and a greater
exposure to sunlight (table 1). At Davis
the April 15 planting date gave the high-
est yield in each year, whereas at Lex-
ington and Greenfield no relationship
could be established between yield and
planting date (and thus total sunlight).

Ear characteristics

Kernel weight decreased 5 percent
at Davis and Lexington and 11 percent
at Greenfield when plant population was
increased from 8,000 to 30,000 plants per
acre (1969 data). Since the average kernel
weights at each location for a given popu-
lation were nearly the same, the differ-
ences in grain yield among locations for
any population and planting date could
result only from the number of ears per
plant or the number of kernels per ear.

Many plants at the lowest popula-
tion (8,000 plants per acre) had more than
one ear per plant, and grain yield was
closely related to the number of ears per
plant at both Greenfield and Davis. With
30,000 plants per acre at Davis and
Greenfield, all varieties were essentially
single-eared, and stands were nearly per-
fect. Thus the differences in grain yield
were due chiefly to differences in num-
ber of kernels per ear.

Summary

Five hybrid varieties of maize (Zea
mays L.} were planted at three rates and
two dates for two years at Lexington,
Kentucky; Greenfield, California; and
Davis, California; locations with nearly
the same latitude and elevation but hav-
ing climates differing widely in sunlight
and average daily temperature.

Grain yields were highest at Davis,
which had the highest sunlight levels,
highest daylight temperatures, and
second-lowest night temperatures. Grain
yields were lowest at Lexington, which
had the lowest sunlight levels, moderate-
ly high daylight temperatures, and the
highest night temperatures. Grain yields
at each location were positively corre-
lated with planting rate.
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