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The Influence of Triticum Asetivum Seeding Rates and Sowing Patterns on the Vegetative
Characteristics in Shambat Soil under Irrigation
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Abstract: Seeding rate and sowing patterns play an important role in the proper stand establishment of
the growing crop, which ultimately affect the productivity at the end of the season. The selection of
suitable planting method as well as the accurate rate of seeding for bread wheat is dependent upon several
factors including the time of planting, soil characteristics, seed viability and availability of plant
machinery. A study was conducted at the Demonstration Farm of the Faculty of Agriculture, University
of Khartoum, Shambat to find out the effect of different seeding rates and planting techniques on the
vegetative growth of bread wheat (Triticum aestivum L.) on the widely used cultivar Condor. The outcome
of the present report indicates that higher increasing in the seeding rates is not beneficial in increasing
wheat vegetative growth. Generally, sowing on flats by broadcasting showed the best results in comparison
with the other tested patterns. The present study indicated the importance of putting more emphasis on
the crop stand establishment in connection with various cultural practices.
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INTRODUCTION

Wheat (Triticum aestivum L.) was one of the first
domesticated food crops and for 8,000 years has been
the basic staple food of major civilizations in Europe,
West Asia, and North Africa. Today, wheat is grown
on more land area—over 240 million ha—than any
other commercial crop and continues to be the most
important food grain source for humans. Annual global
production exceeds 0.6 billion tons[10].

Wheat is a strategic field crop in Sudan, since it
constitutes the main staple food for most of the urban
population. Its cultivation along the Nile banks in the
Northern region, between latitudes 16° and 22°N dates
back to 3000 B.C. Wheat cultivation in Sudan
expanded recently to latitudes lower than 15° N as a
winter crop, occupying the largest area in Sudanese
irrigated schemes, and it is the second most important
cereal crop after sorghum in the country[15]. The
demand for wheat increased due to urbanization, but
there is a large deficit of production compared to
consumption. Average wheat yields in Sudan are very
low, due to climatical and to production factors.
Nowadays, many different fertilizer forms are
introduced in Sudan to raise wheat yields. 

Plant density; sowing methods; fertilization; weed
and diseases control are among the limited factors of
wheat production[17]. Among these factors, the method

of sowing and plant density are of great significance,
as it not only determines the proper crop stand
establishment but also the production of individual
plant through balancing the plant to plant competition
and facilitating the conversion of light energy to
harvest yield of crop[25,35]. Growth improvements at an
early stage should help to increase the crop
productivity[34]. Vigorous early growth has been
reported to be associated with rapid and uniform
seedling emergence[20] and better combination of leaf
size and tiller number[30]. Since there are few papers
that compare directly the vegetative characteristics of
wheat plants under irrigated field conditions, the
present study was conducted to investigate the effects
of various seeding rates and sowing methods on the
growth attributes of bread wheat.

MATERIALS AND METHODS

The objective of this experiment was to study the
effects of different combinations of seeding rates and
methods of sowing on the vegetative growth of bread
wheat (Triticum aestivum L.). The experiment was
carried out in the Demonstration Farm of the Faculty
of Agriculture, Shambat (Latitude 15°  40' N,
Longitude 30° 32' E, 380 m above sea level) on a
heavy clay soil with a pH range of 7.8 ! 8.5. The
physical and chemical characteristics of the soil at the
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experimental site are nearly similar to those reported by
Sulieman and Hago[33].  One of the most widely locally
cultivated varieties, Condor was used in the
experiment.  The land was prepared according to the
standard procedure followed in the demonstration farm
by disking, harrowing and leveling.  The crop was
sown on the end of December manually by hand.  A
guard area of sorghum (Sorghum bicolor), maize (Zea
mays) and rice (Oryza sativa) was grown in the
northern and southern sides of the experimental area.
The experiment consisted of three seeding rates and
three methods of sowing.  The seed rates were 50, 25
and 12.5 kg fed-1, designed as R1, R2 and R3
respectively.  The methods of sowing applied were:
sowing on ridges in rows (M1), sowing on flats by
broadcasting (M2) and sowing on flats in rows (M3).
The treatments were arranged in a Randomized
Complete Block design (RCBD) with four replicates. 
Plot size was 20 m2 (5 ´ 4 m). A nitrogen dose was
applied in the form of urea (46% N) 45 day after
sowing (DAS) at a rate of 40 kg N ha-1. All parameters
examined were determined at harvesting (62 DAS).
Plant height was measured from the soil surface to the
tip of upper most leaf, leaf number as the average
number of the green ones per plant, number of tillers
as the average number of both primary and secondary
tillers per plant excluding the main stem. For
determining the dry weights, all plants of each sample
were pulled out, samples were kept in paper bags and
were taken to the laboratory. All samples were oven-
dried at 80°C for 48 h and weights were then recorded.
For determining the leaf area indices (LAI), the leaf
area (LA) of the upper most leaf was measured
following the method suggested by Lal and Subba
Rao[21] using the standard formula:

LA = Lengthmax ´ Widthmax ´ 0.73

Thereafter, the LAI was measured according to the
definition of Watson[38]:     

LAI = The one-sided area of green leaf tissue/unit
area of land occupied by that crop

All the collected data were statistically analyzed
using standard analysis of variance (ANOVA)
procedure. Least Significant Difference test (LSD) was
used for mean separation.

RESULTS AND DISCUSSION

Plant height is an important component of straw
yield. The responses of plant height to the plant density
and sowing methods are depicted in Fig 1a, b. The
statistical analysis revealed no significant difference to

both factors in question. Increase in the seeding rates
was resulted in a slight increment in the heights of the
plants. On the other hand, sowing on ridges as well as
sowing on flats in rows slightly exceeded in height the
plants which were sown by broadcasting due to the
higher competition between the neighboring plants
particularly for the light.  Seed rate ´ method of
sowing interaction had a significant increase on this
parameter. In general, the highest plant height was
recorded by the combination R2M1 and R3M2
produced the lowest value.

Tillers calculated at 62 days from sowing were
highly significantly (P < 0.001) affected by different
treatments. Mean values show that there were no
significant differences among different seeding rates for
the mean number of tillers per plant (Fig 2a). R2 was
much better than the other seeding rates. On the other
hand, it is clearly evident that M2 was resulted in more
tillers in comparison with M1 and M3 which gave
closer values and were not significantly different from
each other (Fig 2b). Interaction of seeding rates and
sowing methods had a significant increase on this
parameter. The highest value was obtained at the
combination R2M2.

The data showed highly significant effects (P <
0.001) of seeding rate and sowing method on number
of leaves (Fig 3a, b). Mean values show that there
were no significant differences among different seeding
rates for the mean number of leaves per plant (Fig 3a).
For the sowing method, the highest mean number of
leaves was obtained under M2. M1 and M3 gave
relatively similar number of leaves and were not
significantly different from each other. M2 was
significantly higher than M1 and M2 (Fig 3b). The
interaction of both factors revealed a significant
increase on this parameter. The highest number of
leaves was given by the combination R2M2. 

The analysis of variance has revealed that there
was significant difference (P < 0.05) among various
treatments for the dry matter accumulation. Moreover,
no significant different was detected between the three
seeding rates for the whole dry matter production of
the plants. Relatively, R2 was better than R1 as well
as R3 (Fig. 4a). The method of sowing significantly
affected the mean weight of dry matter per plant. The
difference between M1 and M3 was not significant, but
the two planting methods differ significantly from M2.
It is evident that the seeding rate by method of sowing
interaction was significant on dry weight. The highest
value was obtained at the combination R2M2.

Highly significant effect (P < 0.001) was detected
between the different treatments concerning the LAI of
the plants. Contrary with above mentioned insignificant
effect of the seeding rates on the other parameters, the
mean values in Fig 5a show a remarkable significant
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effect on the LAI. R1 was the only significantly higher
than R3. In harmony with the effects on the other
mentioned parameters, the sowing method had also
revealed a significant effect on this parameter. Only
M2 was significantly different from the other two
planting methods and the highest index was obtained
by the same sowing method (Fig. 5b). Interaction of
both factors showed a significant increase on this
parameter. The highest value was obtained at the
combination R1M2.

Discussion: Very few experiments attempted to study
the effects of different seeding rates and sowing
methods on the vegetative attributes of bread wheat.
Most of the attention was basically paid towards the
grain yields and yield components[4,9]. From an
agronomic point of view, a key factor which would be
reflected in high wheat production is the well
understanding of early crop establishment factors[32].
The growth attributes of bread wheat Triticum aestivum
L. cv. Condor which were examined in the present
study included plant height, number of leaves, number
of tillers, LAI and total plant dry matter accumulation. 

The effect of increasing the applied seeding rate
was not enough to reach the significance level for all
the parameters examined except for LAI. Increasing in
the seed rates slightly increased the vegetative growth
of the plants and 25 kg fed-1 (60 kg ha-1) showed the
best results. These finding is in line with Akasha[3] who
found no significant difference between sowing rates
ranging from 48 to 190 kg ha-1. Ageeb[1] at Hudeiba
Research Station conducted nine rates ranged between
11.9 and 190.4 kg ha-1 and results of the trial did not
reveal any significant differences. In another season[2],
Ageeb tested the effect of four seeding rates (33.3,
66.7, 100.0 and 133.3 kg ha-1) and four sowing
methods (drilling, broadcasting, broadcasting + ridging
and hills) on wheat yield. The results showed that on
average there was no significant difference between the
four methods of sowing and there was no significant
interaction the two factors. The best results were
obtained when the seeds were broadcasted and
followed by ridging the soil. Such behavior was
attributed to the improvement of soil/plant moisture
relationship that usually results from sowing plants on
ridges in heavy clay soils. In contrary, Ali[5] carried
experiments on sowing rates and found 15% increment
when the seeding rate was increased from 41 to 95 kg
ha-1. Mahmoud and Osman[24] noted that, plants grown
at higher seed rates attained their maximum numbers of
shoots at an earlier date. The number of shoot m-2 was
increased with an increasing in seed rate; however, the
number of fertile shoots per plant at harvest decreased
with an increase in seed rate and composed mostly of
main shoots i.e., reduce tillering. 

Increase in the seeding rates slightly increased
plant height. Such increment in the plant height could
be due to the reduction in the number of tillers per
plant. Similar results were stated by Nazir et al.[26] 
who demonstrated that the reduction in plant height
was caused by low density of planting. Number of both
tillers and leaves were found highly significant. The
applied dose of nitrogen which was supplied 45 DAS
is expected to affect positively for that result[28]. The
effect of seeding rates on the number of tillers per
plant was not significant during the study. However,
the tiller number is influenced significantly by the
method of sowing. Thayer and Rather[36] observed that
an increase in seed rates resulted in less tillering while
Kinra et al.[19] observed more tillers following an
increase in seeding rates. More recently, the study
conducted by Chen et al.[8] revealed that tillers formed
by hard red spring wheat at higher seeding rates of had
larger phyllochrons and greater mortalities. Sowing on
flat by broadcasting showed a significant increase on
all vegetative characteristics examined including the
total dry matter formation[29]. This might be attributed
to the fact that sowing on flat by broadcasting
decreased the influence of competition between the
neighboring in the same plot. This result is in line with
the earlier report for Hattab et al.[13] and a recent one
by Soomro et al.[32] for bread wheat. The significant
increase in number of tillers per plant might be fully
reflected in a corresponding significant increase in the
number of leaves per plant.

Increase in the seeding rates only significantly
increased LAI. This might be related to the high plant
density resulting from high seeding rate. In wheat
plant, LAI formation was known to be obtained by
tillering[11] and by number of leaves per plant[12,14,31].
High LAI of the crops during the vegetative growth is
normally connected with high yield in the end of the
season[6,23,37]. Additionally, there are also many
advantages for increasing LAI, including decreases light
interception and net assimilation rate[18,31]. These
advantages are especially important for the crop/weed
competition[7,22,27]. This implies that increased crop
density had strong and consistent negative effects on
weed biomass and positive effects on grain and straw
yield[16].
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Fig. 1a: The effect of different seeding rates on the plant height (cm) of Triticum aestivum plants grown in the
field for 62 d. Bars represent ± S.E of four replicates.

Fig. 1b: The effect of different planting patterns on the plant height (cm) of Triticum aestivum plants grown in
the field for 62 d. Bars represent ± S.E of four replicates.
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Fig. 2a: The effect of different seeding rates on the number of tillers per plant for Triticum aestivum grown in the
field for 62 d. Bars represent ± S.E of four replicates.

Fig. 2b: The effect of different planting patterns on the number of tillers per plant for Triticum aestivum grown
in the field for 62 d. Bars represent ± S.E of four replicates. Different letters indicate a statistically
significant difference between planting patterns (LSD).
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Fig. 3a: The effect of different seeding rates on the number of leaves per plant for Triticum aestivum grown in
the field for 62 d. Bars represent ± S.E of four replicates.

Fig. 3b: The effect of different planting patterns on the number of leaves per plant for Triticum aestivum plants
grown in the field for 62 d. Bars represent ± S.E of four replicates. Different letters indicate a statistically
significant difference between planting patterns (LSD).
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Fig. 4a: The effect of different seeding rates on the dry matter accumulation per plant for Triticum aestivum grown
in the field for 62 d. Bars represent ± S.E of four replicates.

Fig. 4b: The effect of different planting patterns on the dry matter accumulation per plant for Triticum aestivum
grown in the field for 62 d. Bars represent ± S.E of four replicates. Different letters indicate a statistically
significant difference between planting patterns (LSD).
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Fig. 5a: The effect of different seeding rates on the leaf area index (LAI) for Triticum aestivum plants grown in
the field for 62 d. Bars represent ± S.E of four replicates. Different letters indicate a statistically
significant difference between planting patterns (LSD).

Fig. 5b: The effect of different planting patterns on the leaf area index (LAI) for Triticum aestivum plants grown
in the field for 62 d. Bars represent ± S.E of four replicates. Different letters indicate a statistically
significant difference between planting patterns (LSD).
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