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ABSTRACT

In order to study the effect of seed pyridoxine-priming and different nitrogen levels on Corn (Zea mays L.
var. SC 704), a field experiment was conducted during 2007 corn cultivation season in Saveh region of Iran. The
experiment was laid out in a split-plot design with three nitrogen levels included total application of 80 (control),
130 and 180 kg N ha-1 as urea in the main plots and three seed pyridoxine-priming treatments included 0
(water-soaked control), 100 and 200 mg l-1 in subplots in three replications. Pre-sowing seed treatments with
pyridoxine were applied for eight hours duration. Leaf area index (LAI) and total dry matter (TDM) were
calculated from 30th to 105th day after sowing (DAS). Both pyridoxine and nitrogen treatments showed
significant positive effects on yield and yield components such as grain yield, number of grains per ear, number
of grains per row, and protein content of grain. Pyridoxine concentration of 200 mg l-1 with a total application
of 180 kg N ha-1 produced maximum value of growth and yield parameters. 
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Introduction

Corn (Zea mays L.) is an important cereal in
many developed and developing countries of the
world. It is widely used for animal feed and industrial
raw material in the developed countries where as the
developing countries use it in general for feed. As
regards to area and production corn ranks third in
world production following wheat and rice. World
corn production must increase by approximately 1.5%
annually to meet the growing demand for food that
will result from population growth and economic
development [13]. Nitrogen is an essential element for
plants growth [12] and is still one of major factors
limiting crop yield [20]. Cereals including corn
accounted for approximately 50% of the worldwide N
fertilizer utilized [8]. The high use of N fertilizer,
particularly at high levels of yield and cropping
intensity, can result in environmental pollution,

increased pest and disease infestation. It has been
established that pyridoxine (vitamin B6) enhances the
growth of root system [4,14], which helps in higher
nutrient and water uptake [2]. The work with regard
to seed soaking treatment with pyridoxine has been
proved promising in mustard [9], lentil and mung [17],
and wheat [11]. Khan et al. [10] reported that
application of 0.02% pyridoxine with 40 kg Ca ha-1

for mustard and 0.02% pyridoxine with 20 kg Ca ha-1

for wheat gave maximum value for growth and yield
parameters. The findings of Samiullah and Khan [16]
showed pyridoxine requirement for optimum
performance of mustard cultivars of RK-8203 and
Varuna were 0.05% and 0.0125%, respectively.
Treatment of seeds with graded aqueous pyridoxine
solutions increased the net assimilation rate, nitrate
reductase activity and dry matter yield of mung bean
[1].
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Pre-sowing seed treatment of mung bean cultivar
of K-851 in pyridoxine solution significantly enhanced
leaf nitrogen, phosphor and potassium concentrations
at different growth stages, and seed protein
concentration at harvest [2]. In our knowledge,
responses to seed pyridoxine-priming treatment along
with different nitrogen levels on yield and yield
components of corn plant have not been investigated
to date. Hence, the specific objective of this study was
to evaluate the effect of seed pyridoxine-priming
treatments and different nitrogen levels on yield and
yield components of corn plant. 

Materials and methods

Experimental Setup:

A field experiment during corn cultivated season
in 2007 was conducted with corn (Zea mays L. var.
SC 704) in the research farm of Islamic Azad
University at the Saveh region (35°2´ N, 50°21´ E;
1055 m above mean sea level), located in Markazi
state of Iran. The soil has a sandy loam texture
(56.2% Sand, 18.7% Clay and 25.1% Silt), with an
electrical conductivity (ECe) of 3.6 dS m-1, pH of 7.7
(saturated paste), Organic C of 0.49%, Kjeldahl N of
0.4%. The experiment was laid out in a split-plot
design based on a randomized complete block design
(RCBD) with three nitrogen levels included total
application of 80 (control), 130 and 180 kg N ha-1 as
urea in the main plots and three pre-sowing seed
treatments with pyridoxine included 0 (control), 100
and 200 mg l-1 in subplots in three replications. 

Pre-sowing seed treatments with pyridoxine were
applied for eight hours duration at 25±1°C temperature
in controlled laboratory conditions. Distilled water
soaked seeds for eight hours were treated as control
treatment. In nitrogen treatments, N was applied in
three splits included ½ at sowing time (basal), ¼ at
V7 (seventh fully expanded leaf with the leaf collar)
and ¼ at V11 (eleventh fully expanded leaf with the
leaf collar) as per treatment schedule (80, 130 or 180
kg N ha-1). If half or more of the plants rate was at
the 7 and 11 vegetative stage of development, then the
entire plot was assigned V7 and V11 rating,
respectively. Thereafter, seeds were sowing at 75 cm
(between rows) × 20 cm (within a row) spacing in 30
m2 (5×6 m) plots on 2 July 2007. 

The recommended uniform basal dose of 100 kg
P2O5 ha-1, 100 kg K2O ha-1 and 5kg ZnSO4 ha-1 were
applied into the soil before sowing to all plots. 

The plants were grown under assured irrigation
with 13 irrigations; seven to ten days interval between
two irrigations based on a class A evaporation pan.
Hand-weeding was done and standard cultural
practices were carried out until the crop was mature. 

Plant Sampling and Analysis:

The plants were sampled six times, 15 days

interval started from 30th day after sowing (DAS) to
asses dry matter accumulation, and leaf area with
using of leaf area meter. At harvest, 25 plants in each
treatment were collected at random, evaluated for the
grain yield, 1000-grain weight, number of grains per
ear, number of grains per row and number of rows per
ear. Thereafter, grains washed with water and distilled
water, oven dried at 70°C for 72 h, weighed for
determined dry biomass. Protein content of grain was
determined using a Foss 1241 NIT grain analyzer.
Leaf area index (LAI) was calculated by the method
of Watson [19]. Data for various indices were
subjected to analysis of variance using SAS/STAT
software version 8 [18]. Duncan's multiple range test
(DMRT) [6] at the 0.01 level of probability was used
to evaluate the difference among treatment means.
 
Results:

Evaluation of Grain Yield and Yield Components:

Table 1 indicates the analysis of variance for the
effects of seed pyridoxine-priming and different
nitrogen levels on various characteristics of yield and
yield components of corn plant. The effect of seed
pyridoxine-priming treatments and different nitrogen
levels were significant for grain yield, number of
grains per ear, number of grains per row, and protein
content  of  gra in .  However ,  the  seed
pyridoxine-priming × different nitrogen levels
interaction effect was non significant for most of the
traits. The exceptions were grain yield and protein
content which pyridoxine × nitrogen interaction effect
was significant at 0.05 and 0.01 level of probability,
respectively. 1000-grain weight was only significantly
affected by nitrogen treatments.

A positive response of corn grain yield,
1000-grain weight, number of grains per ear, number
of grains per row, number of rows per ear, and protein
content of grains to seed pyridoxine-priming and
different nitrogen levels relative to the control
treatments were observed in all treatments (Table 2).
Total nitrogen application of 130 and 180 kg ha-1

promoted yield and yield parameters as compare with
the total nitrogen application of 80 kg ha-1 with an
increase of 20.71% and 37.00% in grain yield, 3.75%
and 6.57% in 1000-grain weight, 16.86% and 28.55%
in number of grains per ear, 14.72% and 25.58% in
number of grains per row, 1.72% and 2.01% in
number of rows per ear, and 14.08% and 21.33% in
protein content of grain, respectively. Pre-sowing seed
treatments with pyridoxine dose of 100 and 200 mg l-1

also promoted grain yield and yield components as
compared the water-soaked control with an increase of
4.67% and 6.86% in grain yield, 1.32% and 1.95% in
1000-grain weight, 3.49% and 5.05% in number of
grains per ear, 3.13% and 4.72% in number of grains
per row, 0.07% and 0.21% in number of rows per ear,
and 1.81% and 3.23% in protein content of grains,
respectively. 
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Evaluation of Growth Parameters:

Figure 1 indicates the effects of seed
pyridoxine-priming treatments and different nitrogen
levels on total dry matter (TDM) of corn in different
growth stages. The TDM was positively correlated
with the age of the plant (r2=0.9511). Nitrogen
treatments positively affected TDM in all determined
growth stages. Hence, the highest amount of TDM
was obtained in total N application of 180 kg ha-1 for
all determined growth stages. Seed pyridoxine-priming
treatment of 200 mg l-1 as compare with pyridoxine
application of 100 mg l-1 and water soaked control,
and  pyridoxine-priming  treatment  of 100 mg l-1 as 

compare with water soaked control, improved TDM in 
most growth stages. The exceptions were pyridoxine
concentrations of 100 and 200 mg l-1 in 180 kg N ha-1

at 105th DAS, which TDM adversely affected by the
pyridoxine-priming treatments. The leaf area index
(LAI) at different growth stages was diversely affected
due to the pyridoxine and nitrogen treatments. From
30th to 90th DAS, pyridoxine and nitrogen treatments
improved LAI. However, at 105th DAS, both
pyridoxine and nitrogen treatments showed a negative
effect on LAI. The highest amount of LAI was
obtained in pyridoxine concentration of 200 mg l-1

with a total N application of 180 kg ha-1 (Figure 2). 

Fig. 1: Total dry matter (TDM) of corn as influenced by different levels of pyridoxine-priming (Py) and
nitrogen (N).

Fig. 2: Leaf area index (LAI) of corn as influenced by different levels of pyridoxine-priming (Py) and nitrogen
(N).
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Table 1: Analysis of variance (mean squares) for the effects of seed pyridoxine-priming treatments and different nitrogen levels on various characteristics of yield and yield components
of corn plant.

Source of variation df Grain yield 1000-grain Number of grains Number of grains Number of  rows Protein content
weight per ear per row per ear of grain

Replication 2 36134.44ns 34.14ns 0.97ns 0.04ns 0.02ns 0.01ns
Nitrogen (N) 2 11955281.46** 515.44** 31200.28** 129.16** 0.02ns 5.22**
Pyridoxine (P) 2 563061.09** 48.44 ns 1271.67** 5.49** 0.00ns 0.14**
N × P 4 18442.41* 36.40 ns 5.31ns 0.04ns 0.00ns 0.00**
Residual 16
Note: *, ** denote significance at P<0.05 and P<0.01 respectively; ns: non significant

Table 2: Overall mean values for the effects of seed pyridoxine-priming treatments and different nitrogen levels on various characteristics of yield and yield components of corn plant.
Treatments Grain yield 1000-grain Number of Number of Number of Protein content

(kg ha-1) weight (g) grains  per ear grains per row rows per ear of grain (%)
Nitrogen (kg ha-1)

80 6214.37c 227.21b 410.12c 29.47c 13.93a 7.03c

130 7501.88b 235.74ab 479.30b 33.81b 14.17a 8.02b

180 8513.97a 242.15a 527.24a 37.01a 14.21a 8.53a

Pyridoxine (mg l-1)
0 7135.63c 232.23a 459.13c 32.58b 14.09a 7.73c

100 7469.36b 235.30a 475.18b 33.60a 14.10a 7.87b

200 7625.23a 236.78a 482.35a 34.12a 14.12a 7.98a

Note: within a column, means followed by the same letter are not significantly different at the 0.01 level of probability by Duncan's multiple range test.

Discussion:

The experiment was set up to investigate that how
seed pyridoxine-priming treatment and different
nitrogen levels affected growth and yield
characteristics of corn plant. Pyridoxine-priming and
nitrogen fertilizer improved growth parameter consist
of LAI and TDM, yield and yield components such as
grain yield, protein content of grain, and number of
grains per ear. The higher growth and yield
characteristics in the treated plants could be resulted
in an advanced nutrient uptake related to nutrient
bioavailability. An increase in N application could
enhance nitrogen bioavailability, which helped in
nitrogen uptake [7]. It is also could be viewed as a
function of better root growth [9] as pyridoxine acts
as a root growth factor [3,4]. An increase in root
growth also could enhance nutrient uptake, which
helped in the proliferation of the leaf [10].
Improvement of leaf proliferation is clear from
increased leaf surface shown by LAI resulting into
enhanced TDM. Higher nutrient uptake and
translocation of nitrogen in plant also could
subsequently lead to enhanced amino acid and protein
synthesis [2,7]. Similar high nutrient uptake in Mentha
piperita [5], Brassica juncea [16] and Triticum
aestivum [10] treated with pyridoxine have been
reported. Pyridoxine concentration of 200 mg l-1 with
a total application of 180 kg N ha-1 produced
maximum value of grain yield and protein content. In
conclusion, these results have practical implications in
that pre-sowing seed treatment with pyridoxine
solution could enhance the availability of nitrogen to
the crop, and could ensure the production of more
nutritious corn grain yield. Seed pyridoxine-priming is
a simple economical way to improve the quality and
quantity of corn yield.
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