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Effect of pre-sowing soil tillage for wheat on the crop structure and the yield components in 
Dobrudzha region

P. Yankov*, M. Drumeva

Department of Plant Production, Faculty of Shipbuilding, Technical University Varna, 1 Studentska, 9010 Varna, Bulgaria

(Manuscript received 6 March 2017; accepted for publication 15 May 2017)

Abstract. The investigation was carried out in the trial field of Dobrudzha Agricultural Institute on slightly leached chernozem soil. In order to clarify the effect of 
some types of pre-sowing soil tillage for wheat on the crop structure and certain yield components, the following variants of a stationary field experiment were 
analyzed: double disking at depth 10-12 cm (check variant); ploughing at 14-16 cm + disking; no-tillage (direct sowing) – pre-sowing treatment of the area with 
total herbicides. Wheat was sown after previous crop grain maize and was fertilized with N P K . Wheat cultivar Enola was planted at norm 550 germinating 140 120 80

2seeds/m . The number of emerging wheat plants was read using square sampling frames sized 50 cm x 50 cm. Using the same sampling frames, the tillering in 
autumn prior to the wintering of the crops was followed, and in spring – prior to booting stage. The number of productive tillers was also read using these 
sampling frames. To determine the length of spike, the number of grains in it, and their weight, 30 spikes from 8 replications of each variant were analyzed. The 
emerging of the wheat plants, under the conditions of slightly leached chernozem soil in Dobrudzha region, was more uniform after sowing following disking, 
and after direct sowing. The minimal pre-sowing tillage and no-tillage for wheat ensured better autumn development of the crop and the plants. In these 
variants, higher number of overwintering plants and productive tillers per unit area were registered. Spike length was the highest after ploughing as pre-sowing 
tillage. Significant variations in the number of grains per spike of the investigated variants were not found. Grain weight per spike was the lowest under direct 
sowing.
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Introduction square meter after direct sowing, averaged for three years.
According to López-Bellido et al. (2000), the various types of 

soil tillage used in growing of wheat do not significantly influence the Wheat is a main cereal crop in Bulgaria and occupies the 
number of grains in spike. Małecka et al. (2015) reported higher greater part of the agricultural areas. The obtaining of stable yields 
values of this index in the variant with direct sowing. These authors and quality production from wheat under the conditions of the 
pointed out that grain weight per spike was mainly affected by the contemporary intensive agriculture is directly related to a complex of 
meteorological conditions.breeding (Chamurliyski et al., 2015; Kirchev and Delibaltova, 2016; 

The aim of this investigation was to follow the effect of some Raykov et al., 2016; Tsenov et al., 2017) and agronomy (Delibaltova 
ways of pre-sowing tillage of soil for wheat on crop structure and and Kirchev, 2010; Ivanova and Tsenov, 2010; Ivanova and Tsenov, 
yield components under the conditions of slightly leached 2012; Delchev, 2013; Georgiev, 2015) practices, soil tillage being a 
chernozem soils in Dobrudzha region.major one. The various ways and tools for soil tillage have different 

effects on the soil properties, the emergence, growth and 
development of the plants and the size of the produce (Klochkov, 

Material and methods1983; Boydaș and Turgut, 2007; De Vita et al., 2007; Fernández et 
al., 2007; Bakirov, 2008; D'Haene et al., 2008; Arvidsson et al., 
2014). The investigation was carried out during 2008 – 2011 in the trial 

The fast and full germination of the wheat seeds and the uniform field of Dobrudzha Agricultural Institute – General Toshevo. The 
emergence of the plants are prerequisites for good yields (Nasr and effect of the different types of soil tillage on the development and the 
Selles, 1995). The different ways used for preparation of the soil productivity of the agricultural plants, and some physical and 
influence the formation of the planting beds of the seeds and hence – chemical characteristics of the slightly leached chernozem soil 
the emergence of the crops (Mohanty and Painuli, 2004). The plants (FAO, 2002) have been investigated in a stationary field trial initiated 
emerging earlier contribute more to the formation of the yield in in 1987. The agricultural crops typical for this region (wheat, grain 
comparison to those emerging later (Gan et al., 1992). Boydaș and maize, bean and sunflower) were involved in a 6-field crop rotation.
Turgut (2007) observed lower rate of emergence in wheat sown on According to Yolevsky et al. (1959), the mechanical 
ploughed areas in comparison to areas with minimal tillage. While composition of the slightly leached chernozems determines 
investigating the effect of the different types of pre-sowing tillage for favorable water and air regime. Their bulk density characterizes 
winter wheat on soil type Albic Luvisols, Małecka et al. (2015) found them as having loose structure down the entire soil profile, without 
lower tillering capacity and lower number of productive tillers per presence of compact horizons. The soil reaction is neutral. The 
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humus horizon is about 70 cm thick, and the mean humus content in with total herbicides.
the plough layer is 3.7%. The total nitrogen content characterizes Wheat was sown after previous crop grain maize. Immediately 
this type of soil as having moderate reserves. The reserves of P O  before the pre-sowing soil tillage, fertilization with phosphorus (120 2 5

kg/ha P O ) and potassium (80 kg/ha K O) was done. One third of the are low to moderate, and of К О – moderate to good. 2 5 22

nitrogen norm (140 kg/ha N) was applied prior to sowing of wheat, The mean diurnal air temperatures at the initial stages of plant 
and the remaining amount – at tillering stage in spring.  Seeder development in two of the years (2008 and 2009) were with similar 
Bettinson 3D was used for direct sowing. Cultivar Enola was sown at values and higher than the norm (Figure 1). The same period of 2010 

2norm 550 germinating seeds/m . Weeds were controlled by applying was cooler than normal. During the heading stage, the mean diurnal 
suitable vegetation herbicides. The number of the emerging wheat air temperatures in the three years of the investigation varied within a 
plants was read in sampling frames sized 50 x 50 cm. The same narrow range, from 14.7°С to 15.6°С, and did not deviate 
frames were used to follow the tillering in autumn before wintering of significantly from the mean long-term value.
the crops, and in spring – before booting stage. The number of The precipitation sum at the initial stages of wheat development 
productive tillers was also read in these permanent sampling in two of the years (2009 and 2010) exceeded the long-term norm by 
frames. Thirty spikes from 8 replications per variant were analyzed 84.5 and 45.2%, respectively. The rainfalls during this period in 2008 
to determine the length of spike, the number of grains in spike and were below the norm by 72.1%. The moisture reserves in soil during 
the grain weight.the autumn and winter periods of 2008/2009 and 2010/2011 were 

The statistical processing of the data was done with a software below the mean value by 23.2 and 10.2%. In 2009/2010 they were 
Microsoft Excel 2010 and SPSS 16.0.above the mean long-term value, reaching 416.2 mm. The amount of 

vegetation rainfalls as an important factor for the plants development 
exceeded the norm in one of the years (2010), in 2011 was close to it, 
and in 2009 was below the long-term value of 207.2 mm. Results and discussion

The following variants of pre-sowing soil preparation for wheat 
were selected for the purpose of this investigation: Averaged for the three years of investigation, the emerging 

џ Double disking at depth 10-12 cm (check variant); plants, after the completion of this growth stage, were the lowest 
џ Ploughing at 14-16 cm + disking; under ploughing – 80.5% from the total number of planted 
џ No-tillage (direct sowing) – pre-sowing treatment of the area germinating seeds (significant at Р=0.001), (Table 1). On the areas 

Figure 1. Air temperature and precipitation during the autumn-winter and the vegetation period of 2008-2011
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Table 1. Number of plants (emerging, entering the winter season and overwintering) and tillers per plant under different 
types of pre-sowing tillage of soil for wheat

Pre-sowing tillage

Disking at 10-12 cm

Ploughing at 14-16 cm + disking

No-tillage

482
c443

499

  17.86

  24.78

  34.46

482

478

495

  15.45

  21.44

  29.81

465
a445

484

  19.51

  28.46

  39.58

2.4
c1.6

2.5

0.29

0.40

0.56

5.1

5.0
a5.3

0.16

0.22

0.30

a LSD 0.05

b LSD 0.01

c LSD 0.001

Pre-sowing tillage
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with pre-sowing minimal and no-tillage, 87.6% and 90.7% of productive tillers (Table 2). The lowest number of productive tillers, 
emerging plants were respectively registered. The lower number of averaged for the investigated period, was read under ploughing: 613 

2germinating seeds in the soil with intensive and minimal tillage can per m , statistically significant at Р=0.001. After direct sowing and 
be explained by the insufficient contact of the soil with the seeds, a disking, the values of this index were 659 and 665 productive tillers 

2large part of which fall in the macro pores formed at the tillage, while per m , respectively. The highest spike length was measured under 
during sowing in areas without tillage, the seeds fall on hard bed and ploughing – 10.9 cm, statistically significant at Р=0.01. Significant 
are in better contact with the soil. variation in the number of grains per spike was not found. This index 

Under disking and direct sowing, the number of plants read at was with a higher value under ploughing in comparison to minimal 
the end of emergence did not in practice change till the beginning of and no-tillage. Jug et al. (2011) reported similar results. Under 
winter, while under shallow pre-sowing ploughing their number disking and ploughing, grain weight per spike was relatively the 
increased with 7.9%. This is an indication that the end of emergence same – 1.04 and 1.05 g, respectively. It was the lowest under direct 
under this type of tillage is relative to the respective dates of reading. sowing, statistically significant at Р=0.01. The decrease in the length 
The longer duration of this stage was due to the seeds which had of spike, the number of grains in it and their weight after the minimal 
fallen to greater depth with insufficient moisture in the year with a and reduced pre-sowing types of tillage for wheat was a result of the 
dryer autumn (2008). This phenomenon is often observed in 
practice. In individual years, the emergence of the planted wheat 
seeds continues till spring in areas with deeper or low-quality tillage 
under insufficient autumn precipitation.

In spring, the number of wheat plants per unit area was the 
lowest in the variant involving intensive tillage with turning of the 
surface soil layer, significant at Р=0.05. Under all technologies for 
pre-sowing tillage of soil, lower number of plants was registered after 
the winter. The highest number of plants perished after shallow 

2 ploughing – 33 plants/m on average. The number of perishing plants 
2after disking and direct sowing was 17 and 11 plants/m , 

respectively. The high number of plants perishing in the crops with 
deeper soil tillage is determined by their insufficient development 
and poor rooting at their entering into the winter season.

Furthermore, there are the consequences of the direct and 
indirect winter damages due to the greater diurnal temperature 
variations of the deeply ploughed soil with low compaction in the 
cultivated areas. When sowing is done in soil with no-tillage or 
minimal tillage, the uniform emergence of plants, the stability of the 
soil layer and the lower soil temperature amplitudes during the winter 
season determine the lower winter damages and perishing of plants. 
The results from the autumn tillering gave evidence in support of the 
better autumn development of the plants after minimal and no-
tillage. The tillering coefficient was the lowest after ploughing, 
statistically significant at Р=0.001. The mean tillering under disking 
and direct sowing was within the range 2.4-2.5. The tillering 
coefficient determined in spring, was relatively the same under 
ploughing and disking. Under no-tillage it was higher, the difference 
being significant at Р=0.05.

The variations in the number of productive tillers, at 
comparatively similar tillering in spring under the different 
technologies for pre-sowing soil tillage for wheat, underlined the 
greater importance of the autumn tillering for the formation of the 

Table 2. Number of productive tillers, spike length, number of grains per spike and grain weight under different types of 
pre-sowing tillage of soil for wheat

Pre-sowing tillage
Pre-sowing tillageNumber of productive 

2tillers, m

Spike length,

cm weight, gnumber

Disking at 10-12 cm

Ploughing at 14-16 cm + disking

No-tillage

665
c613

659

  26.60

  36.92

  51.35

10.5
a10.9

10.4

  0.37

  0.51

  0.72

39

40

39

  3.39

  4.71

  6.55

1.04

1.05
a1.00

0.03

0.09

0.14

a LSD 0.05

b LSD 0.01

c LSD 0.001

Table 3. Dispersion analysis on the effect of the 
investigated factor on the crop structure and the 
components of the yield from wheat

Indices df Mean Square F
2Number of plants, m

Tillers per plant

Grains per spike

emerging

error

entering the winter season

error

overwintering

error

in autumn

error

in spring

error
2number of productive tillers, m

error

Spike length, cm

error

2

21

2

21

2

21

2

21

2

21

2

21

2

21

0.292

7.655

0.005

0.006

0.038

0.808

number

error

weight, g

error

2

21

2

21

6668.042

367.327

645.125

500.012

3023.375

719.226

2.038

0.074

0.292

0.073

6539.542

870.774

0.504

0.116

18.153

1.290

4.204

27.390

4.003

7.510

4.338
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greater crop density in these variants. The higher soil compaction of for PhD, Orenburg (Ru).
the root-deep layer in the areas with direct sowing, as compared to Boydaș M and Turgut N, 2007. Effect of Tillage Implements and 
the other two types of soil tillage, also had a suppressing effect on Operating Speeds on Soil Physical Properties and Wheat 
the development of the plants (Yankov, 2007; Małecka et al., 2015). Emergence. Turkish Journal of Agriculture and Forestry 31, 399-
Furthermore, at no-tillage, a large part of the applied mineral 412.
fertilizers and the post harvest residues from the previous crop are Chamurliyski P, Atanasova D and Penchev E, 2015. Productivity 
accumulated on the soil surface, which causes differentiation in the of foreign common winter wheat cultivars (Triticum aestivum L.) 
soil fertility in the top and bottom parts of the plough layer. In parallel, under the conditions of Dobrudzha region. Agriculture & Forestry, 
the increase of the soil pathogens transmitted through the plants 61, 77-83.
residues also influences the lower results from direct sowing in D'Haene K, Vermang J, Cornelis W, Leroy B, Schiettecatte W, De 
comparison to the other ways of pre-sowing tillage of soil. This Neve S, Gabriels D and Hofman G, 2008. Reduced Tillage Effects 
underlines the importance of the crop rotation under minimal on Physical Properties of Silt Loam Soils Growing Root Crops. Soil 
systems for soil tillage (Arvidsson et al., 2013; Małecka et al., 2015). and Tillage Research, 99, 279-290.

The analysis of the dispersions proved at P=0.05 the De Vita P, Di Paolo E, Fecondo G, Di Fonzo N and Pisante M, 
significance of the effect of the “pre-sowing tillage” factor on the 2007. No-tillage and conventional tillage effects on durum wheat 
number of overwintering plants, the spring tillering of wheat and the yield, grain quality and soil moisture content in southern Italy. Soil & 
length of spike (Table 3). The effect of the investigated index on the Tillage Research, 92, 69-78.
number of productive tillers was significant at P=0.01. The effect of Delchev G, 2013. Efficacy and selectivity of antibroadleaved 
the factor “pre-sowing tillage” on the number of emerging plants and herbicides at durum wheat against volunteers of coriander, 
the autumn tillering of wheat was with the highest level of Clearfield canola, Clearfield sunflower and ExpressSun sunflower. 
significance (P=0.001). The influence of this index on the number of Agricultural Science and Technology, 5, 299-314.
the wheat plants prior to the beginning of the winter season, the Delibaltova V and Kirchev H, 2010. Grain yield and quality of bread 
number of grains in spike and their weight was not significant. wheat varieties under the agroecological conditions of Dobroudja 

region. Bulgarian Journal of Agricultural Science, 16, 17-21.
FAO, 2002. World reference base for soil resources. Rome, Italy.
Fernández R, Fernández P, Cervera J and Torres F, 2007. Soil Conclusion
Properties and Crop Yields after 21 Years of Direct Drilling Trials in 
Southern Spain. Soil and Tillage Research, 94, 47-54.The emergence of the wheat plants, under the conditions of 
Gan Y, Stobe E and Moes J, 1992. Relative data of wheat seedling slightly leached chernozem soil in Dobrudzha region, was more 
emergence and its impact on grain yields. Crop Science, 32, 1275-uniform after sowing following disking, and after direct sowing. The 
1281.minimal pre-sowing tillage and no-tillage for wheat ensured better 
Georgiev M, 2015. Study on weed infestation in wheat and barley in autumn development of the crops and plants. In these variants, a 
Starozagorski region and effective solutions for chemical weed greater number of overwintering plants and productive tillers were 
control. Thesis for PhD, Trakia University Stara Zagora (Bg).read per unit area. Spike length was the highest after pre-sowing 
Ivanova A and Tsenov N, 2010. Correlations between some main tillage performed as ploughing. Significant differences in the number 
agronomy practices and grain yield of winter wheat cultivars. of grains per spike of the investigated variants were not found. Grain 

thProceedings of a jubilee session on the 65  anniversary of Agrarian weight per spike was the lowest under direct sowing.
University – Plovdiv, LV, 1, 57- 63 (Bg).
Ivanova A and Tsenov N, 2012. Winter wheat productivity under 
favorable and drought environments. II. Effect of previous crop. Acknowledgement
Bulgarian Journal of Agricultural Science, 18, 29-35.
Jug I, Jug D, Stipeševic B and Stošic M, 2011. Winter Wheat Yield 

A part of the research investigations from which results are 
and Yield Components as Affected by Soil Tillage Systems. Turkish 

presented in this publication were carried out within Project 
Journal of Agriculture and Forestry, 35, 1-7.

BG161PO003-1.2.04-00 45 - C0001 /20.08.2013 with the financial 
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Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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