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Sowing is a fundamental stage in crops’ cultivation process. If performed improperly, it can compromise the
entire crop development. Seeding speed stands out as a key factor which can affect seeding quality. The
objective of this study was to assess the effects of variation of working speed in maize initial establishment
and in direct seeding’s’ quality parameters. The experiment was carried out in the municipality of Tangara
da Serra — MT. Four seeding speeds were used V1 equal 1.11 (4.0), V2 equal 1.39 (5.0), V3 equal 1.67 (6.0)
and V4 equal 1.94 ms? (7.0 km h). The assessed parameters were emergence speed index, emergence
rate, seed deposition depth, plant spacing, and initial plant population. No interference of seeding speed
variation was observed in seed deposition depth, emergence speed index and initial plant population.
However, seeding speed influenced in plant spacing, in which speed increase was proportional to plant
spacing increase.
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A semeadura é uma das etapas fundamentais no processo de cultivo, haja visto, que se realizada de forma
inadequada pode comprometer todo o desenvolvimento da cultura. Neste processo a velocidade de semeadura
destaca-se como fator primordial que pode prejudicar a qualidade de semeadura. Portanto, objetivou-se neste
trabalho verificar o efeito da variacdo de velocidade de trabalho no estabelecimento inicial da cultura do
milho e nos parametros de qualidade da semeadura direta do milho. O experimento foi realizado no municipio
de Tangara da Serra — MT. Utilizou-se quatro velocidades de semeadura sendo: V1 igual a 1.11 (4.0), V2
igual a 1.39 (5.0), V3 igual a 1.67 (6.0) e V4 igual a 1.94 ms? (7.0 km h'%). Foram analisadas as variaveis
indice de velocidade de emergéncia, marcha de emergéncia, profundidade de deposicdo das sementes,
espacamento entre plantas, e a populacao inicial de plantas. N&o foi observado a interferéncia da variagdo de
velocidade nas varidveis profundidade de deposicdo de sementes, e indice de velocidade de emergéncia.
Entretanto, a velocidade influenciou na variavel espacamento entre plantas , em que o incremento de
velocidade foi proporcional ao aumento nos espagamentos entre plantas.
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1. INTRODUCTION

Maize (Zea mays) is considered one of the main grain crops, both in Brazil and abroad. The state
of Mato Grosso stands out as the largest grain producer. The prospect for 2016/2017 growing
season is about 23 million tons of total production. This value represents an increase of 52% when
it is compared with previous growing season [5].

Accordingly, all processes intrinsic to the production cycle, from sowing to harvest, must be
cautiously carried out in order to obtain excellence in cultivation and profitable yield at the end of
the cycle.

Sowing operation is one of the fundamental steps in the cultivation process; if it performed
incorrectly it can compromise seed deposition depth in the soil, speed of emergence, uniformity in
seed distribution, and consequently the final stand of plants [1]. Sowing can be considered as a
stage in maize cultivation that requires great perfection in the execution since it can compromise
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the use of natural resources such as light, water, and nutrients, as well as the profitability of
agricultural activity [15].

According to [18], several factors can affect sowing, such as soil and climate conditions, straw
management, and furrowing mechanisms. However, the authors highlight the seeding speed as a
prime factor in the quality of the process. The objective of this study was to evaluate seeding quality
parameters and initial establishment of maize when submitted to seeding speed variation in a no-
till system.

2. MATERIAL AND METHODS

The work was carried out at Sdo José farm, located in the municipality of Tangard da Serra
county — Mato Grosso State (14,62 S; 57,47 W), altitude of 456 meters, with average annual rainfall
of 1500 mm, average annual temperature of 24.4 °C [6]. The soil was classified as a clayey
dystroferric Red Latosol [7].

A New Holland tractor model T7 245 was employed, with front-wheel assist, and maximum
power of 223 hp (164 kW). A Case IH brand planter, model ASM 1224, with 24 rows and double
disc coulter for fertilizer and seeds, and V-shaped compacting wheel. The seed metering
mechanism used was a horizontal perforated disc, with 48 holes.

Sowing was performed on 03/17/2017 with a maize hybrid MG 652, with Power Core ™
technology which confers lepidopteran resistance and tolerance to glyphosate and glufosinate
ammonium herbicides. Row spacing was 0.45 m with seeds distribution on 2.7 m™, corresponding
to a planned density of 60000 plants ha*.

The experimental design was a randomized blocks, consisting of four treatments with four
replications, totaling 16 plots. Each plot had an area of 324 m? (30 x 10.8 m). Samples evaluated
variables were collected from eight central lines within each plot, discarding 0.5 m at start and final.

Treatments were represented by four theoretical sowing speeds, Vlequal 1.11 m s (4.0 km h-
1), V2 equal 1.39 ms? (5.0 km h?), V3 equal 1.67 ms? (6.0 km h*') and V4 equal 1.94 ms? (7.0
km h). These velocities were determined based on the average speed values obtained in the field.
A distance of 10 meters, before each plot, was used to allow the establishment of speed of work on
each treatment.

Soil physical conditions in the experimental area were carried out in each plot before sowing to
verify soil density, moisture, and cover. Soil density and moisture assessment was performed
according to the methodology proposed by [8]. Soil cover was determined by randomly collecting
the biomass within a quadrat frame (1.0 m?). Subsequently, the samples were weighed, and
conditioned in a forced air circulation oven for 72 h at 65 °C. After, dried samples were weighted,
and the soil cover was obtained by mean the difference between the wet and dry mass of the
biomass, extrapolating it for tonnes per hectare.

Soil density and soil cover values were homogeneous (F-test 5.0%) for all blocks. The soil
density values were 1.37, 1.33, 1.19, and 1.36 g cm, and soil cover values were 3.67, 3.57, 3.28,
and 3.78 t hat, for blocks B1, B2, B3, and B4, respectively.

About soil moisture characteristic, the values for bocks B1, B2, B3 and B4 were 20.81, 19.82,
18.76, and 18.48%. We noticed that the moisture in Block 1 was different from the others (F-test
and Tukey test 5.0%). It was because of the difference among sampling time. The moisture samples
were collected around 10 minutes before sowing procedure. How for the Block 1, the sowing was
accomplished at 8:00 am, and for the last one block (Block 4) it was finished around 3:00 pm, in
this period the soil moisture was decreasing by weather factors (solar radiation, wind). Taking into
the need for homogeneous features among the blocks, all data from block 1 were dropped.

Three variables were evaluated: emergence speed index, seed deposition depth and plant
spacing. For each of them were made six, ten, and ten measures per plot, respectively. From those
measures, the average for each plot was calculates to express the treatment effect. Data were
submitted to analysis of variance (F test), and regression analysis, both of them at a 5.0% probability
level, using by means of R statistical software [14].
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The emergence speed index (IVE) was assessed according to [12], whom propose daily counts
of seedlings until it becomes constant. This procedure was carried out in a random line within the
work area of the plots, with 25.0 m of length. The IVE will be expressed by equation 1.

IVE =242, 450 (eq.01)
Ny Ny Np

where: IVE: Emergency speed index; E1, E2, En: number of emerged seedlings in the first, second,
and nth counts; N1, N2, Nq: number of days after sowing to the first, second, and nth counts.

In relation to emergence, it was considered as emerged seedlings, the moment they have broken
the ground and that can be seen with the naked eye, from any angle and constant. The existence of
stabilization of the emergency was assigned when the number of emerged plants was constant
during three consecutive evaluations. The emergence rate was determined by the percentage of
plants emerged as a function of days after sowing (DAS).

Seed depth deposition was determined soon after planting by removing the soil over them. Ten
samplings were carried out in two random sowing lines, with five seeds per each row. To measure
the depth, a centimeter graduated ruler was used.

The spacing between plants was evaluated after the stabilization of the emergency, by a
measuring tape placed on the soil. The measurements were randomly made in two sowing lines
within the work area of each plot, with five samples in each row, totalizing ten samples per plot.
The initial population of plants was determined from the average spacing between plants.

3. RESULTS AND DISCUSSION

Average speed for V1, V2, V3, and V4 treatments were 1.1, 1.4, 1.7, and 2.02 ms* (4.2, 5.1,
6.2, and 7.3 km h!) respectively, and standard deviation were 0.1, 0.6, 0.1, and 0.1 respectively,
showing low variations among the measurements. The variance analysis indicates the effect of
speed factor in the evaluated variables (Tables 1, 2 and 3).

Table 1: Summary of the Analysis of variance of deposition depth

Source of variation Df Sum Sq Mean Sq F value Pr(>F)
Speed 1 0.0130721 0.0130721  0.121436"™ 0.76
Residuals 2 0.2152918 0.1076459

*p < 0.05; MSNon significant (p > 0.05).

Table 2 Summary of the Analysis of variance of IVE

Source of variation Df Sum Sq Mean Sq F value Pr(>F)
Speed 1 9.976877 9.9768766  12.74724™ 0.07
Residuals 2 1.565340 0.7826698

*p < 0.05; "SNon significant (p > 0.05).

Table 3 Summary of the Analysis of variance of plant spacing

Source of variation Df Sum Sq Mean Sq F value Pr(>F)
Speed 1 0.0041889 0.0041889  56.17661* 0.02
Residuals 2 0.0001491 0.0000746

*p < 0.05; "SNon significant (p > 0.05).
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Regarding the speed range, there was not effect from speed in seed deposition depth, and IVE,
as well (Tables 1, and 2). Therefore, for those soil conditions, we can assert that the planter can
work in speed range evaluated without provide harms in seed deposition depth, and IVE. Perhaps,
for higher speeds, the planter may provide a no satisfactory performance for deposition depth.
Observing seed deposition depth averages (0.04, 0.03, 0.04, and 0.04 m), and standard deviations
(0.004, 0.006, 0.006, and 0.008), for V1, V2, V3, and V4 respectively, we can detect a trend to
increase the variation around the average of the seed deposition depth (Figure 1a). About IVE
variable, it is possible to note that same increasing the speed, there is no standard deviation rise
(Figure 1b).
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Figure 1 - Boxplot for depth deposition (a) and IVE (b)

Sowing depth values were within the expected range, between 3 and 5 cm [9]. Similar results
were obtained by [18] in which the increase in speed also did not influence the depth of deposition
of maize seeds.

These results may be related to the uniformity of seed deposition depth obtained in this
experiment, which provided similar conditions for the emergence process of the seedlings. [17]
evaluated seeding speeds on 4.5 and 7.0 km h1. These authors obtained similar results, in which
there was no significant difference for IVE as a function of sowing speed variation.

For all treatments, seedlings emerged at 5 DAS, with variation only in the stabilization period of
the emergency (Figure 2).

It can be observed that the seedlings started the emergence on the fifth DAS in all treatments. In
the period between the sixth and the tenth DAS there was an increase in the emergence of seedlings,
occurring variation in the stabilization period of the emergency for each seeding speed. On the fifth
DAS, it was verified that 66.8, 69.1, 64.7, and 63.7% of seeds emergence occurred at V1, V2, V3,
and V4, respectively. This result could validate the uniformity of seedling emergence speed when
related to the assessed speeds. The emergence speed is a very important characteristic for crop
establishment, since the shorter the period in which the seeds are in contact with soil, the less they
are susceptible to attack by pathogens and insects [11]

The variable plant spacing (p = 0.02) showed significant difference at the 5% level. Mean values
achieved were 0.36, 0.38, 0.40, and 0.45 m as a function of speeds 1.1 (4.2), 1.4 (5.0), 1.7 (6.2),
and 2.0 m st (7.3 km h1), respectively. Regression model fitted for plant spacing was linear, which
both angular coefficient and intercept are significant. It was observed that with the increase in
seeding speed, there was an increase in spacing between plants (Figure 3).
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Figure 2 - Maize seedling emergency rate as a function of seeding speeds of 1.11 m s (V1),
1.39 m st (V2), 1.67 ms(V3), and 1.94 m st (V4) .
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Figure 3 - Spacing between plants as a function of maize sowing speed.

Considering a population of 60.000 plants ha’*, plant spacing should be 0.37 m. According to the
equation, this value would be reached at a speed of 1.3 m s*. Similar to this study, [17] verified a
relationship between the increase of seeding speed and larger spacing between plants. This was
also verified by [18] in which they observed the variation in seed distribution as a function of
seeding speeds.

Due to a smaller spacing than the desired one, there was an increase in plant population at the
speed of 1.1 m s, resulting in 61480 plants ha*. Speeds of 1.7 and 2.0 m s resulted in relatively
lower plant populations, of 55,391 and 49,744 plants ha?, respectively.

Similar to the current results, [10] observed that the increase in seeding speed reduced the
number of deposited ones per meter, resulting in the reduction of plants per hectare. For [2], it was
observed a decrease in the population of plants per hectare as the speed increased, due to the
decrease of plants per meter.

The use of high speeds compromised sowing quality, since as speed increased, the proportional
increase rotation of seed discs reduced the seed discs filling time, resulting in irregular plant spacing
[4]. The regularity of spacing between plants is essential for an effective resources use, e.g.,
sunlight, water, nutrients necessary for proper crop development and the achievement of
satisfactory yields [3] [13] [16].
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The uniformity in the longitudinal distribution of seeds is a desirable characteristic, since its
irregularity directly influences on crop development through double and faulted spacing
appearance. This contributes to intraspecific resources competition, as well as the emergence of
invasive plants which damages the establishment of the crop.

4. CONCLUSION

It was observed that the speed variation had no influence on the initial performance of the crop
regarding the rate of emergence speed, the initial population of plants and the depth seed deposition
quality parameter. The seeding speed interfered in the spacing between plants, resulting in larger
spacing. Considering the desired spacing between plants, the optimum speed was around 1.3 m s,
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