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Abgract

In unsuitabl e planting method, competition between seedlingsin canopy hasinfluence onyield and yield components. In order to determineyield
and yield components of corn cultivars on the basis of different planting methods under semi arid condition of Iran, an experiment was donein
2010, at Research Farm, Faculty of Agriculture, Islamic Azad University, Khorasgan Branch (Esfahan), Iran. A factorial layout within randomized
complete block design with three replications was used. Cultivars were SC 704, SC 500, SC 647, SC 633 and SC 677, and planting patterns
included singleand hill planting. L eaf, ear and total dry weights, athousand seed weight, seed yield, harvest index, ear length and ear diameter were
significantly affected by cultivar. Planting method had significant influence on all experimental characteristics. Planting method and cultivar just
had significant effect on leaf, stem, ear and total dry weights, seed yield, harvest index and ear length. The maximum leaf dry weight, stem dry
weight, ear dry weight, tassel dry weight, total dry weight, athousand seed weight, seed yield, ear length and ear diameter at both anthesis and
physiological stages were obtained in single planting. The highest plant height, leaf, stem and total dry weights, seed yield, ear length and ear
diameter were related to SC 704. SC 677 a so gave appropriate seed yield and yield components. On the basis of the results, SC 704 in single
planting was appropriate for plantation under semi arid region of Iran.
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Introduction

Maize (ZeamaysL.) isthethird largest cereal crop and playsan
important roleintheworld agricultura production®8%18 anditis
one of the most important cereal cropsgrownin lrans. Itsgrain
and plant material are used asafood sourcefor humansaswell as
for many domestic animals grown for meat 2. A main goal of

agriculture during the post war period wasto enhance agricultural
production and ensure a sufficient supply of food, through usage
of appropriate farming methods’. Appropriate planting patternin
maize canopy is one of the important factors to reduce energy

reaching the soil to minimize evaporation of soil moisture, affecting
yield and specially grain yield 2. Good crop establishment isone
of the major challenges to crop production and itsimportanceis
recognized by farmers as well as researcher °. One of the

constraintsin corn establishment is unsuitabl e planting method.
Hill planting is the appropriate planting method of maize, and it
was done at many other researches. Gozubenli et al. ® indicated
that ear diameter was affected by genotypes. Soleymani et al. ¢
noted that cultivar had significant influence on plant height and
total dry weight. Oyekale et al. 1! reported that the highest total

biomass, grainyield and harvest index were 168.43 g/plant, 5439
g/ha and 0.973, respectively. Seyed Sharifi and Taghizadeh 3
reveal ed that the maximum grainyield and plant height in SC-404
was 7.05 tons/haand 194.2 cm, respectively. Khoshkharamet al. °
noted that the maximum plant height, stem diameter and dry forage
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yieldin SC704was 240 cm, 24.42 mm and 8692 kg/ha, respectively.
Thereislimited information on seed yield performance of different
maize cultivars in Esfahan region. The aim of this study was
determining yield and yield components of corn cultivars on the
basis of different planting methods under semi arid condition of
Iran.

Materialsand M ethods
Theexperiment was conducted in 2010, at Research Farm, Faculty
of Agriculture, Islamic Azad University, Khorasgan Branch
(Esfahan), Iran (Latitude32°40' N, longitude 51°58' E, and 1570 m
elevation). A factorial layout within randomized complete block
design with three replications was used. Cultivars were SC 704,
SC500, SC647, SC633and SC 677, and planting patternsincluded
singleand hill planting. Seeds of maize were obtained from Seed
and Plant Improvement Ingtitute of Kargj, Iran. Each experimental
plot had 8 m length. Seed plantation was done on June 21. For
achieving 8.9 plants per m?, the distance between rowswas 75 cm,
and the distance between plants in the rows for single and hill
planting was 15 and 30 cm, respectively. Plotswerefertilized with
200 kg/haof diammonium phosphate (21-53-0) and broadcasted
with 150 kg/haof urea[(NH4),CQO] (46-0-0) at 7-9-leaf stage. For
corn, atrazine [6-chloro-N-ethyl-N*-isopropyl-1,3,5- triazine-2,4-
diamine] at 1.6 kg/ha and metolachlor at 1.3 kg/hawere applied
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within aday after planting to control post-emergence of weeds. A
week after germination, the experimenta field wasre-treasted against
weeds, by using 2-4-D. Also, weeds were controlled by hoe
weeding. Plant samplings were done at 6-leaves stage, anthesis
stage and physiological maturation. Plant height was evaluated
from the ground surface to the last leaf. At anthesis stage, plant
height was measured from the ground surface to the top of the
tassal. At physiological maturation, samplingwasdoneat 2 m?in
each experimental plot and grainyield wasevaluated onthebasis
of 14% seed humidity. The forage samples from each plot were
oven-dried at 70°C in air drier for 48 h to determine forage dry
yield. Harvesting index (HI) is defined as the ratio between ear
DM and fodder DM 4. Changing in air temperature degree in
different monthsisshowninTable 1. All datawereanalyzed with
analysis of variance (ANOVA) by MSTAT-C statistical software
package. When ANOVA identified treatment effects, Duncan’'s
multiplerangetest (DMRT) wasused to identify which treatments
differed at P = 0.05 significance level. Effects were considered
significant in all statistical calculationsif P-value was less than
54

Resultsand Discussion
Cultivar and planting method had significant influence on plant
height at 6-leaf stage, plant dry weight at 6-leaf stage, final plant
height, length of the first internode above the ground, length of
internode near the ear, length of internode under the tassel and
thefirst internode diameter above the ground. Plant height at 6-
leaf stage, final plant height, length of the first internode above
the ground and the first internode diameter above the ground
were significantly affected by planting method and cultivar
interaction. Hill planting method gave the highest plant height,
plant dry weight, final plant height, length of thefirst internode
above the ground, length of internode near the ear, length of
internode under thetassel and thefirst internode diameter above

the ground (Table 2). SC 647 obtained the highest plant height
and dry plant weight at 6-leaf stage. Highest plant height is a
good agronomical management to achieve more biomassin forage
production . Seyed Sharifi and Taghizadeh ** reported that

cultivar had significant influence on plant height. The maximum
final plant height was related to SC 677, but there was no

significant difference between SC 677 and SC 633. SC 704 obtained
the maximum length of thefirst internode above the ground, near
theear and under thetassel. SC 704 and SC 500 both obtained the
maximum first internode diameter abovetheground (Table 2).

Planting method had significant effect on internode diameter
near the ear, internode diameter under the tassel, the angle of
stem with land, the number of aerial roots, the number of nodes
that generates root, the number of tap roots, leaf dry weight,
stem dry weight, ear dry weight, tassel dry weight and total dry
weight. Cultivar had significant effect on experimental
characteristics except of the angle of stem with land and ear dry
weight. Planting method and cultivar interaction had significant
influence oninternode diameter near the ear, the number of aerial
roots, number of nodes that generate root, number of taproots,
leaf dry weight, ear dry weight and total dry weight. Singleplanting
obtained the highest internode diameter near the ear, internode
diameter under thetassel, the angle of stem with land, the number
of aerial roots, the number of nodesthat generateroot, the number
of taproots, leaf dry weight, stem dry weight, ear dry weight,
tassel dry weight and total dry weight (Table 3).

SC 704 achieved the maximum internode diameter near the ear
and internode diameter under thetassel. Therewere no significant
differencesin the angle of stem with land between cultivars. SC
704 also had the maximum number of aeria roots, the number of
nodesthat generate root, the number of taproots, leaf dry weight,
stem dry weight, tassel dry weight and total dry weight (Table 3).

Leaf dry weight, ear dry weight, total dry weight, a thousand
seed weight, seed yield, harvest index, ear length and ear diameter

Table 1. Changing in air temperature degreesin different months.

Month Maximum Minimum Total mean of Maximum air Minimum air Relative
average average temperature temperature temperature humidity
temperature  temperature °C) °0) °0) (%)
WO WS
21% June- 21* July 38 19 28 41 15 18
21% July- 21* August 36 16 26 39 13 25
21% August- 21™ September 32 14 23 37 9 45
21" September- 21* October 30 10 20 32 6 47

Table 2. Mean comparison for plant height at six leaf stage (cm), plant dry weight at six |eaf stage (g/m?), final plant height
(cm), length of thefirst internode above the ground (cm), length of internode near the ear (cm), length of internode
under the tassel (cm) and the first internode diameter above the ground (mm) (at anthesis stage).

Treatment Plant height Plant dry Final plant Length of the Length of Length of The first
at 6-leaf stage weight at 6- height first internode internode internode internode
(cm) leaf stage (cm) above the near the ear under the diameter above
(g/mz) ground (cm) tassel the ground
(cm) (cm) (mm)
Planting method
Single planting 20.84b 122.56a 223b 10b 12.6b 13.1b 24a
Hill planting 26.53a 115.44b 244a 13a 14.9a 15.6a 18b
Cultivar
SC 704 22.66b 111.73¢ 252a 12a 14.2a 14.6ab 2la
SC 500 24.38a 112.75¢ 224¢ 11c 13.6ab 13.8¢ 2la
SC 647 24.75a 130.70a 227¢ 11b 13.7a 14.2b 19b
SC 633 23.85a 113.42¢ 232b 11b 14.1a 14.8a 2la
SC 677 22.78b 126.42b 233b 11b 13.2b 14.3b 20a

Means of each column followed by similar letters are not significantly different (Duncan 5%).
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weresignificantly affected by cultivar (Table4). Planting method
had significant influence on all experimental characteristics.
Planting method and cultivar just had significant effect on | eaf,
stem, ear and total dry weight, seed yield, harvest index and ear
length (Table 4). Shahrabian and Soleymani ** concluded that
hybrids had significant influence on dry matter and harvest index.
Seyed Sharifi and Taghizadeh ** reported that cultivar had
significant influenceon grainyield.

The highest angle of stemwithland, leaf, stem, ear, tassel and
total dry weights, a thousand seed weight, seed yield, harvest
index, ear length and ear diameter wererelated to single planting
(Table 5). In all these experimental characteristics, there were

significant differences between single and hill planting. There
were no significant differences in the angle of stem with land,
stem dry weight and tassel dry weight between cultivars. The
highest leaf, stem, ear and total dry weights were related to SC
704. The maximum and the minimum athousand seed weight was
obtainedin SC 677 (224 g) and SC 500 (190 g), respectively. SC
704 had the highest seed yield (9861 kg/ha), and this cultivar had
no significant differencewith SC 677 (9800 kg/ha). Grainyieldis
themain target of crop production and it wassignificantly affected
by maize hybrids ™3, Thehighest harvest index (47%) wasobtained
in cultivation of SC 500 and SC 647, respectively. SC 704 and SC
677 had the maximum ear length, and these two cultivars had

Table 3. Mean comparison for internode diameter near the ear (mm), internode diameter under thetassel (cm), the angle of stem
with land (degree), the number of aerial roots, the number of node that generate root, the number of taproots, leaf dry
weight (g/m?), stem dry weight (g/m?), ear dry weight (g/m?), tassel dry weight (g/m?) and total dry weight (g/m?) (at

anthesis stage).
Treatment Internode Internode The angle The The The Leaf Stem  Eardry Tassel Total
diameter diameter of stem number  number  number dry dry weight dry dry
near the ear  under the with land  of aerial  of nodes of weight  weight (g/m®)  weight weight
(mm) tassel roots that taproots  (g/m?) (g/m?) (gm®)  (g/m?)
(cm) generate
root
Planting method
Single planting 14.8a 0.79a 88a 14.2a 4.2a 28.2a 304a 558a 118a 28.5a 1010a
Hill planting 10.6b 0.55b 68b 5.6b 3.3b 17.9b 268b 532b 87b 24.7b 913b
Cultivar
SC 704 13.9a 0.78a 79a 11.9a 4.7a 28.8a 321a 626a 105ab  24.5c 1077a
SC 500 11.5d 0.60c 77a 9.6b 3.2d 20.5¢ 258¢c 475¢ 93b 33.1a 860c
SC 647 12.2cd 0.60c 79a 9.7b 3.2d 20.5¢ 267¢c 470c 103ab  29.6b 870c
SC 633 13.0b 0.69b 79a 8.8¢c 3.5¢ 20.7¢ 289b 582b 105a 21.8¢c 999b
SC 677 12.9bc 0.67b 77a 9.4b 4.0b 24.8b 295b 573b 108a 24.2¢ 1001b
Means of each column followed by similar letters are not significantly different (Duncan 5%).
Table4. Analysisof variance for experimental characteristicsat physiological stage.
S.0.V. df. Theangle Leafdry Stemdry Ear dry Tassel Total dry A Seed Harvest  Ear length Ear
of stem weight weight weight dry weight thousand yield index diameter
with land weight seed
weight
Replication 2 1.17 5.0 60 1061 3.9 1933 76 195 1.35 0.567 0.002
Cultivar 4 1.85 2361.5%* 24570 44099%** 4.8 103227** 1267** 6960** 6960** 2.069%* 0.06*
Planting 1 4742.6%*  8101.6%*  27724%*  123764*%*  165.6%*  484276** 5338** 66599**  66599%*  94.340**  3.675%*
method
Planting 4 2.02 315.9%* 492%* 4548%* 1.8 8890%** 68 1283%** 1283%** 1.611%* 0.026
method x
Cultivar
Error 18 3.01 46.6 37 374 2.4 611 112 106 106 0.211 0.018

* and ** significant at P = 0.05 and P = 0.01 level, respectively in F-test., NS Not significant.

Table 5. Mean comparison for the angle of stemwith land (degree), leaf dry weight (g/m?), stem dry weight (g/m?), ear dry weight (g/
m?), tassel dry weight (g/m?), total dry weight (9/m?), athousand seed weight (g), seed yield (kg/ha), harvest index (%), ear

length (cm) and ear diameter (cm) (at physiological stage).

Treatment The Leaf Stem Ear dry Tassel Total dry A Seed Harvest Ear Ear
angle dry dry weight dry weight thousand yield index length diameter
of weight  weight (g/m?) weight (g/m?) seed (kg/ha) (%) (cm) (cm)
stem (g/m?  (g/md) (g/m?) weight
with (g)
land
Planting method
Single planting 88a 532a 256a 1283a 22.7a 22170a 215a 10050a 45b 20.5a 5.3a
Hill planting 63b 472b 223b 1154b 18.0b 19630b 189b 9104b 46a 16.9b 4.6b
Cultivar
SC 704 76a 581a 266a 1288.1a 20.2ab 22691a 192¢ 9861a 43d 19.1a S.1a
SC 500 76a 442d 215d 1240.8b 21.7a 20292c 190c 9656b 47a 18.7ab 5.0a
SC 647 76a 431e 225c¢ 1215.0c 19.5b 19992d 195¢ 9553b 47a 18.1b 5.0a
SC 633 75a 523¢ 245b 1074.1d 19.6ab 19650e 209b 9005¢ 45b 18.0b 4.8b
SC 677 76a 534b 246b 1275.1a 20.7ab 21859b 224a 9800a 44c 19.1a 4.9ab

Means of each column followed by similar letters are not significantly different (Duncan 5%).
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significant differences with other cultivars. The maximum and
theminimum ear diameterswererdated to SC 704 (5.1 cm) and SC
633 (4.8 cm), respectively. This cultivar had no significant
differencewith SC 500 and SC 647 (Table5).

Conclusions

The maximum leaf, stem, ear, tassel and total dry weights, a
thousand seed weight, seed yield, ear length and ear diameter at
both anthesis and physiological stages were obtained in single
planting. The highest plant height, leaf dry weight, stem dry
weight, total dry weight, seed yield, ear length and ear diameter
wererelated to SC 704. SC 677 also had appropriate seed yield
and yield components. On the basis of the results, SC 704 in
single planting was appropriate for plantation under semi arid
region of Iran.
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