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INFLUENCES OF NITROGEN.
PHOSPHORUS, AND POPULATION
DENSITY ON YIELD AND N, P, AND ;
K CONCENTRATIONS OF FORAGE CORN

A. Kashirad and D. Palangafkan

-ABSTRACT

Fertilization practice and plant
population are among the major
factors involved in corn (Zea
mays L.) production. Neveh yea:
170, a long summer full season
corn, was grown at two field
locations (Bajgah and Kooshkak
Agricultural Experiment Stations)
near Shiraz. The experimental
design was split-split-plot with
four replications. The main
treatments were N rates of 100,
200, and 300 kg/ha. The sub-
treatments were P levels of 25,
50, and 100 kg/ha and the sub-
sub treatments were plant pop-
ulations of 44444, 53333, and
66666 plants per hectare. 1In
both locations, the yield of
corn was mainly affected by
plant population and N level.
There was no significant effect
of, plant population x N inter-
action on corn yield. Maximum
yield was obtained at the maxi-
mum density and this increase
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similar in both- locations. At Bajgah, the P and K concentrations were
increased by increasing N application, while at Kooshkak, there was
little or no effect on P and K concentraticns of plants. In general,
the corn hybrid used in this experiment showed to be capable of pro-
ducing higher yield as compared to other cultivars grown in Iran.

INTRODUCTION

Selection of hybrid corn seed is one of the most difficult
management problems facing the farmers in the corn growing
areas of Iran. There is a wide range of differenc in agro-
nomic and yield characteristics of hybrid corn imported
from various parts of the world. Among these hybrids, Neveh
- yaar 170, a long summer full-season corn,has received more
attention for its high yielding ability under irrigation

in the Fars province of Iran. Application of N and P fer-
tilizers have been practiced as the required supplement to
most soils of this area. The assessment of adequate sup-
plies of these elements together with the optimum rate of
planting would play a major role in the improvement of corn
production of the area.

Several studies have shown increases in grain yield with
increasing corn population up to 60000 and 70000 plants per
hectare (2, 9, 12, 14). Genter (6) found that planting
rates over a range of 19800 to 46900 plants per hectare
did not always affect silage yields, but when difference
did occur, yield increased with increasing planting rates
up to 46900 plants per hectare. Rutger and Crowder (10)
in a study with six hybrids and populations from 40000 to
80000, reported that the highest silage yields were ob-
tained at 70000 and 80000 plant per hectare. Seems and
Huber (11) suggested that true yields attributable to fer-
tilizer application often can not be measured because of
inadequate stand. Practically, all studies involving
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population and fertility treatments show that the effect of
rate of planting on yield is much greater at higher than at
lower fertility levels (3, 5, 8, 13).

The purpose of this experiment was to determine the re-
sponse of a corn hybrid (Neveh yaar 170) under various rates
of planting, and N and P fertilization.

MATERIALS AND METHODS

The experiment was conducted at two locations, Bajgah and
Kooshkak Agricultural Experiment Stations, located at 15
and 90 km north of Shiraz, Iran, respectively. The soils
of the two locations were classified as Clacixerollic Xero-
chrept. Some physical and chemical properties of these
soils are given in Table 1. Prior to planting, the experi-
mental field was divided into plots of 4.5 by 10 m, with 5

Table 1. Some physical and chemical properties of soils
used in the experiments.

Soil property Soils

Bajgah Rooshkak
Texture Silty clay Clay loam
pH (saturated paste) 7.7 7.6
EC, saturated ext. (mmhos/cm) 0.44 0.78
CaC0; equivalent (%) 43.7 46.44
Organic matter (%) 2.08 2.03
Total N (%) 0.09 0.07
NaHCO -extractable P (ppm) 25 20

m{409c-extractable K (ppm) 655 327
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rows 75 cm apart. The experimental design was a split-
split-plot with four replications. The main-plot treat-
ments were N rates of 100, 200, and 300 kg/ha applied as
urea. Half of the nitrogen was side-dressed at planting
time and the rest when corn plants were about 50 to 60 cm
in height. The sub-plot treatments were P levels of 25,
50, and 100 kg/ha applied as triple superphosphate and the
sub-sub treatments were plant populations of 44444, 53333,
and 66666 plants per hectare.

Planting was done in mid-May by sowing the seeds 5 cm
deep and 20, 25, and 30 cm apart within the row which re-
sulted in populations of 44444, 53333, and 66666 plants per
hectare, respectively. Four seeds were placed in each hole
and plants were thinned to one after attaining a height of
about 10-15 cm. Fertilizer treatments were side-dressed
after planting. Irrigation was practiced once a week,
using siphons in each furrow. Weeds were controlled by
hand hoeing during the growing season. The corn was har-
vested on September 5 for fresh weight from the center
three rows after discarding three plants from the ends of
each row. After yield of each plot was determined, plants
were chopped and immediately sampled for dry weight deter-
mination and chemical analyses. Forage samples were dried
at 70°C and ground in a micro-mill to pass a 40-mesh sieve
and sampled for N determination and ash analyses. Samples
were digested in a mixture of nitric-perchloric-sulfuric
acids (5:2:1). Total N was determined by the micro-Kjeldahl
method (1); P by vanadomolybdophosphoric yellow methed (7});
and K by flame photometry. Data were subjected to the
analyses of variance and mean comparisons were performed
using Duncan's multiple range test at the 1% probability
level (4).

RESULTS AND DISCUSSION

The effects of different rates of N and P fertilizers and
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plant population on fresh and dry weights of forage corn
grown at Bajgah Agricultural Experiment Station are shown
in Table 2. For each level of applied N and P, increasing
plant population caused an increase in fresh weight of corn.
Maximum fresh weight was obtained at the density of 66666
plants/ha. At each level of P, increasing the application
of N up to 200 kg/ha increased the fresh weight of corn but
the 300 rate did not make any significant change. For each
level of applied N, increasing the P rate caused some in-
crease in fresh weight of corn.

The effect of plant population on dry weight at various
levels of N and P seems to be more or less similar to that
of fresh weight (Table 2). In most instances, with increas—
ing plant population, dry yield of corn was increased and
the maximum dry yield was obtained at the maximum density.
However, no significant difference in dry yield was observ-
ed due to various levels of N and P application.

Table 3 shows the effects of N, P,and plant population
on yield of forage corn grown at Kooshkak Agricultural Ex-
periment Station. Incfeasing plant population at each
level of N and P increased fresh and dry yields of corn.
Maximum yield was resulted at the highest plant density
{66666 plants/ha). For each level of P, increasing N level
up to 200 kg/ha resulted in significant increases in fresh
and dry yields with no further increase thereafter.

The data in Tables 2 and 3 indicate that in both loca-

tions, the yield of corn was mainly affected by plant pop-
. ulation and N levels. The lack of response of plants to P
application may be due to the fact that both soils had re—
latively high initial P content (Table 1).

The effects of N and P fertilization and plant population
on N, P,and K concentrations of forage corn grown at Bajgah
are presented in Table 4. The N concentration was greatly
increased by increasing the rate of N application at all P
levels and plant densities. In most instances, the effect
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of P and plant population on N concentration was signifi-
cant. A similar result was obtained at Kooshkak (Table 5).
Comparing the yield data (Tables 2 and 3) and N concentra-
tion in plants (Tables 4 and 5), it is evident that yield
increaseé in both locations was associated with nitrogen
increase in plant tissues.

The influences of N, P, and plant population on P and K
concentrations in corn plants were not similar at the two
locations (Tables 4 and 5). At Bajgah, the P concentration
was increased significantly only at the highest N rate (300
kg N/ha), while the K concentration was increased at the
rates of 200 or 300 kg N/ha at all P levels. At Kooshkak,
application of N and P had little or no effect on P and K
concentrations in plants (Table 5). The differences in
P and K concentrations in plants at the two locations were
mainly due to higher P and K contents of the soil at Bajgah
(Table 1).

In general, the corn hybrid used in this experiment show-
ed to be capable of producing higher yields under adequate
supplies of N and P and high plant populations when compar-
ed with other cultivars grown in Iran (Unpublished data by
authors).
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