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Influence of the wooden filings on some soil indicators of the apple plant in a stoolbed

1 1 1 2 3 4R. Popova *, G. Dobrevska , H. Djugalov , A. Matev , L. Dospatliev , A. Stoyanova

1Department of Fruit Growing, Faculty of Viticulture and Horticulture, Agricultural University, 12 Mendeleev, 4000 Plovdiv, Bulgaria
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3Department of Pharmacology, Animal Physiology and Physiological Chemistry, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, 
Bulgaria
4Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. Wooden filings divided into two fractions were used as an intermixture for the covering soil layer which served as an additional rooting of shoots of 
different origin in an apple stoolbed. The purpose was to evaluate whether some soil indicators change. In this respect, the levels of humus, carbonates, pH and 
soil moisture were measured. The quantity of soil carbonates was low (under 1%), pH fluctuates from weakly acidic to weakly alkaline, and the amount of the 
organic substance as well as the current moisture in the soil with small fraction of wooden filings showed higher values in comparison with the large fraction one.

Keywords: organic matter, moisture, apple rootstocks, stoolbed
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Introduction rootstocks M9 and MM106 are plants with different origin based on 
classic technology of clonal micro propagation (Ivanova, 1988), as a 
result of somatic organogenesis of leaf explants (Dobrevska, 2008) On the question of the production of apple rootstocks in 
and following the traditional approach through clonal shoots (Mitov stoolbed, starting material of adventive root buds many researchers 
et al., 1996). Also, plants are developed with three soil types where have worked for decades (Trachev et al., 1975; Andreev, 1979; 
large fraction of woody chips (8 – 10 mm at a depth of 0 – 30 cm) and Samus, 1983; Vehov and Retinskaya, 1988; Pepelyankov and 
small fraction of woody chips (1 – 2 mm at a depth of 0 – 30 cm) are Dobrevska, 1995; Dobrevska and Tabakov, 2002; Lipa and Lipicki, 
added to the surface layer for covering the shoots. Soil without 2006; Dobrevska, 2010). Different methods of reproduction are a 
additions is also used. subject to experiments in horticulture nowadays. With each 

The lab experiments of the collected soil samples are reproduction method a more efficient system for high quality fruit tree 
undertaken according to the following methods, (Trendafilov and production is sought. The purpose of the study is to propose such a 
Popova, 2007):system using a new source of origin mother plants of apple 

· Mechanical structure with photosedimentograph of rootstocks in order to create a uterine plantation in different soil mix 
FRITISH;for rooting new root shoots by examining the dynamics of the soil 

· pH value in H O;indicators. 2

· Total carbonates according to the Scheibler method;
· Current soil moisture according to the weighting method;Material and methods
· Organic matter by Turin.

The study was conducted in the period 2010 – 2012, at the 
experimental field of the Fruit Growing department of the Agricultural Results and discussion
University, Plovdiv which is located in the area of Brestnik village, 
near Plovdiv. According to Popova et al. (2014), the soil in the According to the pre-determined soil indicators, it was found 
stoolbed is Chromic cambisols. The analysed clones – variants of that the soils at the experimental base in the village of Brestnik are 

* e-mail: radapopova@abv.bg
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Table 1. Particle size composition of the soil, %

Depth, 0 – 30 cm

Without intermixtureWith small fraction of filingsWith large fraction of filings

Sand

М9 М9ММ106 ММ106 М9 М9ММ106 ММ106 М9 М9ММ106 ММ106

Sand SandPhysical clay Physical clay Physical clay

Soil substrate

Origin

Adventive buds

Clone micropropagation

Somatic organogenes

4.8

6.4

5.3

5.3

5.9

4.9

39

48

46

30

35

32

6.2

5.0

4.6

4.7

4.8

4.4

49

24

47

42

47

43

5.1

3.7

4.4

4

6

6.6

43

42

54

42

36

30
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Chromic Cambisols. They are determined as soils with average organic substance of the variants of M9 and MM106 (Table 4) 
sand-clay to heavy sand-clay mechanical content, measured without intermixture in the soil is lower, which demonstrates the 

natural level of organic matter availability in these soils. In the according to the amount of physical clay in them (≤ 0,01 mm) and the 
variants with large and small intermixtures of wooden fillings in the classification of soil mechanical content (30 – 45% mid-sandy clay 
soil the content of organic substance is higher, especially in its and 45 – 60% heavy sandy clay), (Table 1).
second determination during November when the values reach 4.38 The carbonate content (Table 2) varies within the low value 
– 4.91 in some instances with the variants of M9 and 4.04 – 5.21 with (under 1%) which is related to the remote soil features (carbonates 
the variants of MM106. This is indicative for the role of the wooden are found deeper than 60 cm). The measured pH provides weakly 
filings as soil intermixture which increases its organic substance. It is acidic (6.8) to weakly alkaline (7.7) soil reaction in the soil places of 
noted that the values of organic substance in soil with small fractions the variants of the two rootstocks (Table 3). The results in respect to 
of wooden filings are higher in all variants when compared with the the soil with intermixture do not show changes in the soil pH. The 

Table 2. CaCO  in soil, %.3

Depth, 0 – 30 cm Depth, 30 – 60 cm

Without intermixtureWithout intermixtureWith small fraction of filingsWith large fraction of filings

М9 М9ММ106 ММ106 М9 М9ММ106 ММ106

Soil substrate

Origin

Adventive buds

Clone micropropagation

Somatic organogenes

0.52

0.63

0.60

0.32

0.26

0.45

0.49

0.48

0.73

0.43

0.37

0.45

0.61

0.54

0.68

0.32

0.36

0.44

0.32

0.42

0.39

0.41

0.37

0.42

Table 3. pH (H O) of soil2

Depth, 0 – 30 cm

Without intermixtureWith small fraction of filingsWith large fraction of filings

М9 М9ММ106 ММ106 М9 ММ106

Soil substrate

Origin

Adventive buds

Clone micropropagation

Somatic organogenes

6.9

7.7

7.6

6.8

7.7

7.5

6.9

7.6

7.5

6.7

7.6

7.5

7.0

7.5

7.7

6.8

7.5

7.6

Table 4. Organic matter in soil, %

Depth, 0 – 30 cm Depth, 30 – 60 cm

Without intermixtureWithout intermixtureWith small fraction
of filings

With large fraction
of filings

М9 М9ММ106 ММ106 М9 М9ММ106 ММ106

Soil substrate

Origin Samples

Adventive buds

Clone micropropagation

Somatic organogenes

1.65

1.84

1.87

2,44

2.72

3.12

I

II

I

II

I

II

1.85

1.90

2.23

2.38

2.65

3.07

1.98

2.36

2.26

4.38

2.80

4.91

2.29

4.04

2.28

5.21

2.88

3.95

1.10

0.96

1.35

2.09

1.92

2.46

1.15

1.92

1.50

1.62

1.78

1.71

0.98

0.68

0.93

1.10

0.98

1.37

1.10

1.23

0.94

1.03

1.24

1.13

Table 3. pH (H O) of soil2

Depth, 0 – 30 cm

Without intermixtureWith small fraction of filingsWith large fraction of filings

М9 М9ММ106 ММ106 М9 ММ106

Soil substrate

Origin

Adventive buds

Clone micropropagation

Somatic organogenes

6.9

7.7

7.6

6.8

7.7

7.5

6.9

7.6

7.5

6.7

7.6

7.5

7.0

7.5

7.7

6.8

7.5

7.6
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results of soil with one fraction only. This confirms the fact that the 5-10. 
disintegration of the plant remainders foster the transformation of Dobrevska G, 2008. Effects of adventitious organogenesis on 
organic substance (Artinova, 2012). phenotypic and genetic manifestations of apple clonal rootstocks M9 

The current moisture by variants was also determined. It and MM106. Thesis for PhD, Agricultural University, Plovdiv.
showed higher values during the first measurement in the beginning Dobrevska G and Тabakov S, 2002. Study of apple clonal 
of June than the second measurement which was done in the end of rootstocks in stoolbed. Proceedings of Scientific conference with 
July (Table 5). The results are valid for both rootstocks. These international participation, St. Zagora 2002, II,  259-262.
moisture variations can be explained with the extraordinary high Ivanova K, 1988. 
temperatures as well as with the intesive moisture demands by the 
plants in this period. Nevertheless, the variants with wooden filings 
showed higher values of current moisture (Stoyanova and Todorova, Lipa T and Lipicki J, 2006. Chemical soil properties in apple 
2011). Again, soil with small fraction of wooden filings show higher rootstock stool-beds with special emphasis to the content of copper. 
values with all variants of M9 and MM106. Agronomijas Vestis, 9, LLU,  83-86, Latvia.

Mitov P, Pepelyankov G and Dyakov D, 1996.  , 

Pepelyankov G and Dobrevska G, 1995. Study of apple clonal Conclusion
rootstocks in  stoolbed. Scientific Session „50 years VSI”, 
Anniversary collection, II, 1 Plovdiv.

The basis of certain organic substance in the Turin in duplicate Popova R, Dobrevska G and Djugalov H, 2014. Soil 
and compared with the naturally found ones in the soil, we can say characteristics of educational practice field of the department of Fruit 
that wood chips help to increase soil organic matter. In the small growing in the area of Brestnik village. Agricultural Science and 
fraction of wood chips transformation of organic matter takes place Technology, in press.
at a faster pace and helps to more rapid growth of organic matter in Samus VА, 1983. Root system of apple rootstocks in stoolbed. Fruit 
the soil. Wooden filings facilitate moisture keeping in the soil. growing, Minsk, 5, 26-30 (Ru).

Stoynova A and Todorova M, 2011. Distribution of moisture in the 
soil profile in terms of two soil types. Agricultural Science and 

References Technology, 3, 172-175. 
Trachev D, Joncheva M, Ivanov S and Тrifonov D, 1975. 

Andreev A, 1979. Time limit and procedures of first coating of Rootstocks for fruit trees and produce propagating material. 
shoots in apple and quince stoolbed. Horticultural and Grape vine Publishing house Hr. G. Danov, Plovdiv.
Sscience, 2, 16-20. Тrendafilov K and Popova R, 2007. Manual of Soil Science. 
Аrtinova N, 2012. Humus status of Different Soil Types in Bulgaria, Academy Edition of Agricultural University, Plovdiv.
4, 11-53. Vehov YG and Retinskaya NN, 1988. Study of apple clonal 
Dobrevska G, 2010. Characteristics of some apple rootstocks in rootstocks in stoolbed. Improving the assortment and progressive 
relation to the intensification of production. Agricultural Sciences, 3, methods of growing of fruit and berries, Tula.

Possibilities for increase propagating coefficient in 
vitro propagation of apple rootstocks. Thesis for PhD, Agricultural 
University, Plovdiv.

Fruit Growing
Academy Edition of Agricultural University, Plovdiv.

Table 5. Current moisture of soil, %

Depth, 0 – 30 cm

Without intermixtureWith small fraction of filingsWith large fraction of filings

М9 М9ММ106 ММ106 М9 ММ106

Soil substrate

Origin Samples

Adventive buds

Clone micropropagation

Somatic organogenes

1.65

1.84

1.87

2,44

2.72

3.12

I

II

I

II

I

II

1.85

1.90

2.23

2.38

2.65

3.07

1.98

2.36

2.26

4.38

2.80

4.91

2.29

4.04

2.28

5.21

2.88

3.95

1.10

0.96

1.35

2.09

1.92

2.46

1.15

1.92

1.50

1.62

1.78

1.71
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