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Production Systems

Vertical distribution of wheat seeds in the soil layer depending on the type of pre-sowing tillage

P. Yankov*

Dobrudzha Agricultural Institute, 9520 General Toshevo, Bulgaria

Abstract. The investigation was carried out during 2004-2006 in the trial field of Dobrudzha Agricultural Institute on slightly leached chernozem soil. In a 
stationary field trial, 24 systems for soil tillage based on different soil tillage tools and operations were tested. A 6-field crop rotation involved the following field 
crops: wheat, grain maize, bean and sunflower. For the purpose of this investigation the following variants of pre-sowing preparation were chosen: double 
disking at 10-12 cm (check variant); plowing at 14-16 cm + disking; direct sowing – pre-sowing treatment of the area with total herbicides. The depth of sowing of 
the seeds was determined in the variants with wheat sown after maize. Following germination, the length of the etiolated part of the stems of the uprooted plants 
was measured at interval of grouping 1 mm. The most even vertical distribution of wheat seeds was provided after well performed direct sowing. In annual 
disking, as contrasted with nil tillage, the percent of wheat seeds under the optimal depth was higher. The variation in the depth of sowing of the seeds was the 
highest after sowing of wheat in plowed soil.
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regime. The volume weight characterizes these soils as crumbly Introduction
along the entire depth profile, without any compact horizons. The 

3bulk density of the plowing soil layer is 1.18 g/cm  and reaches 1.40 Wheat is a strategic agricultural crop for Bulgaria. It occupies 
3g/cm  in the deep layer of the humus horizon. Total porosity under the main percentage in each crop rotation and is the most widely 

natural moisture is 48.33-56.13 % and is the highest in the plow cultivated field crop in the country (Ivanova and Tsenov, 2010). In 
layer. The thickness of the humus layer is about 70 cm, the mean spite of the wide use of combined systems of agricultural machines 
humus content in the plow layer being 3.7 %.during the recent years, the necessity arises to perform sowing after 

The following pre-sowing soil tillage variants were chosen for plowing of the respective areas due to various technological 
this investigation: double disking at 10-12 cm (check variant), reasons: previous cereal crop, high infestation with rootstock and 
plowing at 14-16 cm + disking and direct sowing.rhizomatous weeds, etc. The recommendation of the official 

Sowing was done with seeder for direct sowing Bettison 3D. technology for cereals production (Klochkov et al., 1988) is to sow 
The cultivar sown was Enola, the sowing rate being 550 germinating wheat at optimal depth 4-6 cm.

2seeds per m . The depth of seed planting was determined in the According to Klochkov (1983), when sowing wheat after 
variants with wheat sown after maize. At the end of germination the plowing as pre-sowing soil tillage, less seeds are planted at optimal 
length of the etiolated part of stems of uprooted plants was depth in comparison to direct sowing. Other researchers report that 
measured at interval of grouping 1 mm. Statistical processing of data there is more even distribution of seeds in the soil layer after minimal 
was performed with the help of SPSS 16.0 and Microsoft Excel.tillage (Belyaev et al., 2010; Volnyov and Sergeeva, 2010).

The aim of this investigation was to study the effect of different 
types of pre-sowing tillage on the vertical distribution of wheat seeds 
in the soil layer. Results and discussion

The distribution of seeds in the soil layer is determined by the 
quality of soil tillage in relation to the size of soil units and the even Material and methods
depth of soil tillage, as well as by the presence of plant residues. The 
data which characterize the vertical distribution of seeds in soil The effect of different soil tillage systems on crop productivity 
subjected to different types of pre-sowing tillage for wheat showed and some physical and agrochemical characteristics of the slightly 
that 29.1 % of seeds were planted within the optimal depth after leached chernozem soils (Haplic Chernozems, FAO, 2002) are 
plowing, 53.0 % after disking and 67.7 % after sowing in soil without being investigated in a stationary field trial initiated in 1987 at 
tillage (Figure 1). At depth 2-4 cm, which is relatively favorable for Dobrudzha Agricultural Institute. A 6-field crop rotation involved the 
germination and development of wheat, 13.7 % of the seeds were following crops typical for this region: wheat, grain maize, bean and 
positioned after sowing in plowed soil, 15.1 % in soil with minimal sunflower. The investigation was carried out during 2004-2006.
tillage and 20.5 % after direct sowing. At depth up to 2 cm, seed According to Yolevsky (1959), the mechanical composition of 
density was the highest after disking – 10.0 %. After nil tillage seeds slightly leached chernozems determines favorable water and air 
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were not found at this depth. At depth less than 6 cm the highest first consisted of direct sowing and disking, the second – of pre-
number of seeds was found after plowing: a total of 53.6 %. At sowing plowing.
minimal tillage these seeds were 22.0 %, and after direct sowing – In spite of the relatively similar values of the percent distribution 
11.9 %. In the layers below 8 cm the seeds in plowed soil were 29.2 of seeds in the optimal soil layer (4-6 cm) after disking and nil tillage, 
% in total, after disking – 2.5 %, while 10.1 % of the sown seeds were the Waller-Duncan test showed that these similarities were not 
positioned after plowing at depth more than 10 cm. statistically significant to be grouped together. This allowed 

The analysis of variances revealed that the effect of pre-sowing concluding that disking could not be recommended as an alternative 
tillage on the vertical distribution of the wheat seeds in the respective to direct sowing with regard to the investigated trait. At all studied 
depths was statistically significant (Table 1). The effect of the depths, with the exception of the 2-4 cm layer, the test placed pre-
investigated factor on the studied trait was significant at P=0.001. sowing plowing in a separate systematic group. In those cases, 

Waller-Duncan test allowed studying the effect of the separate when sowing of wheat has to be done after plowing of the respective 
levels of the tested factor on the investigated agronomy parameters areas due to technological reasons, it should be born in mind that a 
(Table 2). At depth 0-2 cm, according to the percent distribution of much higher percent of seeds fall under the optimal depth in 
wheat seeds in the soil layers, similarity between the pre-sowing comparison to disking and direct sowing. The probability of 
tillage types was not found. Each pre-sowing tillage type belonged to worsened conditions determining uniform germination of seeds 
a separate group. At depth 2-4 cm two groups were differentiated. (their even distribution in the soil layer, good contact with the soil, 
One of them consisted of the ”worse” pre-sowing tillage types with etc.) and of reduced productivity of the crop is higher. Photiades and 
regard to the investigated character such as plowing and disking; the Hadjichristodoulou (1984) have shown that sowing of wheat at 
second group consisted of direct sowing. At the optimal depth of 4-6 higher depth leads to yield decrease of about 39 %. Therefore in 
cm each of the investigated tillage types once again formed a distinct such a case, in order to soften or overcome the negative effect, all 
group and this tendency prevailed in the lower soil layers as well (6-8 agronomy practices on pre-sowing tillage of the areas should be 
cm and 8-10 cm). At depth 10 cm two groups were differentiated; the properly performed within the optimal terms (plowing at suitable soil 

Table 1. Variance analysis of the investigated index (Values of parameter p)

Index

Depth, cm

0-2 cm 2-4 cm 4-6 cm 6-8 cm 8-10 cm over 10 cm

Pre-sowing tillage

Sig.

.000 .0001 .000 .000 .000 .000

Depth, cm

0-2 cm 2-4 cm 4-6 cm 6-8 cm 8-10 cmPre-sowing tillage

Table 2. Statistical grouping of types of pre-sowing tillage in the respective depths of the soil layer based on the vertical 
distribution of wheat seeds (Waller-Duncan)

Groups (Values)

Disking at 10-12 cm

Plowing at 14-16 cm

Direct sowing

c (10.0)

b (3.7)

a (0.0)

a (15.1)

a (13.7)

b (20.5)

b (53.0)

a (29.1)

c (67.7)

b (19.5)

c (24.4)

a (11.9)

b (2.5)

c (19.1)

a (0.0)

over 10 cm

a (0.0)

b (10.1)

a (0.0)

Figure 1. Distribution of wheat seeds along depths according to the type of pre-sowing tillage (%)
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moisture which is carried out, if possible, immediately after References
harvesting of the previous crop, additional tillage of the plowed areas 
to break down the larger soil units, post-sowing packing of soil). Belyaev V, Fedyakina O, Belyaev D and Beyford P, 2010. 

The regression analysis demonstrated the effect of each of the Evaluation of the efficiency of winter wheat crops sown with different 
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different agro-ecology regions. Technologies for production of 
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Figure 2. Distribution of wheat seeds along depths and trends of the index after different types of pre-sowing tillage (%)
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