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ABSTRACT

The root system plays an important role in the life of plants. Growth and development of
seedlings can fluctuate significantly under the influence of growth conditions. The purpose of
the study - to determine the optimal dose of mineral fertilizers and depth of soil treatment in
completion of growing seedlings of fruit and decorative breeds. Found that mineral fertilizers
in high doses enhanced the root growth of seedlings of fruit and decorative breeds. The best
root system growth of fruit crops seedlings occurred in variants with applying mineral
fertilizers in a dose NiggP150K19s fOr pear seedlings and NaesP240K2e4 fOr seedlings of apple,
cherry and plum with a depth of soil treatment 40 cm. Maximum length of the seedlings roots
of decorative crops was identified in the variant with application the dose of N3P 120Ki32.
Depth of soil treatment did not affect the growth of roots.
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The root system plays an important role in the life of plants. Through it seedlings get
water and basic nutrients that are used by plants to provide physiological processes, as well
as for the construction of vegetative and generative organs. Like an aerial organs, root
system develops according to hereditary program. At the same time growth and development
can fluctuate significantly under the influence of growth conditions, which is an important
aspect in growing seedlings of fruit crops and decorative crops [1,2]. Development of the
aerial parts of plants largely depends on the state of the root system. The growth of the roots
can be activated by adjusting its conditions of growth in the soil [3-5]. According to some
authors, the deep applying of mineral fertilizers provides greatest action efficiency [6,7]. Also,
there is evidence that increasing the availability of basic nutrients led to restriction of growth
of the apple root system and to decrease of the active surface [8-10].

For the purpose of carrying out research, experiment «Determining the optimal dose of
mineral fertilizers and depth of soil treatment in completion of growing seedlings of fruit and
decorative breeds» was put.

MATHERIALS AND METHODS

Area of accountable plots - 48 m?; experiment was repeated four times. Scheme of
planting seedlings - 0.8 x 0.2 m. In each plot 300 seedlings were planted for completion of
growing. Ammonium nitrate and nitrophosphate were used as fertilizer.

Variants: Factor A — breeds:
Pear - cultivar «Belorusskaya Pozdnyaya».
Apple - cultivar «Sinap Orlovsky».
Cherry — cultivar «Vladimirskaya».
Plum - cultivar «Eurasia 21».
Edible honeysuckle — cultivar «Goluboe Vereteno».
Thunberg's barberry.
Vanhoutte spiraea.
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Factor B — doses of fertilizers:
1. N66P60K66 (ContrOI)
2. N132P120K132
3. N198P180K198
4. N264P240K264
Factor C — depth of preplant soil treatment:
1. Soil treatment to a depth of 23-25 cm.
2. Soil treatment to a depth of 40 cm.

RESULTS OF RESEARCH

Observations of the root system growth of seedlings were carried out during 2011-
2012. Found that mineral fertilizers in high doses enhanced the root growth of seedlings of
fruit breeds and decorative breeds. In 2011, in variant with the application of NggPg0K19s, the
maximum length of the roots of pear seedlings was 44.3 cm against 32.1 cm in variant with
application the dose of NggPeoKss (Table 1). Maximum length of the apple roots (43.1 cm) was
observed in variant with application the dose of NagsP240K264. Maximum length of cherry and
plum roots (37.9 cm and 47.2 cm, respectively) was observed with application the dose of
N264P240K264.

The root system of shrub species seedlings was less developed. Herewith the largest
root length was in the second variant with application the dose of N13:P120K132. In this variant,
the length of the seedlings roots of honeysuckle was 24.8 cm, barberry - 27.7 cm, spiraea -
22.3 cm.

Along with application of fertilizers, soil treatment depth had a positive effect on root
growth of seedlings. With increasing depth of soil treatment up to 40 cm, the creation of a
larger volume of soil with favorable physical properties contributed to the increase of the
growth processes of the root system of fruit crops seedlings. More active root growth
observed in all variants regardless of the dose of fertilizers application. Thus, the length of
the apple seedlings roots was 31.0 cm in variant with application the dose of NgsPgoKss and
depth of soil treatment 23-25 cm; with a depth of soil treatment 40 cm the length of roots was
37.1 cm.

In variant with application the dose of Ni32P120K132, depending on the soil treatment
method, roots length was 34.1 cm and 42.6 cm respectively; in variant with application the
dose of N198P180K198 —38.7 cm and 47.8 cm, In variant with N264P240K264 -43.1 cm and 52.3
cm. Similar regularity was observed with seedlings of pears, cherries and plums.

Table 1 — Length of the root system of seedlings of fruit breeds and decorative breeds, cm (2011)

Doses of fertilizer (B)

Breed (A) NeePsoKss | N132P120K132 | N19sP180K198 | N264P240K264
Depth of soil treatment 23-25 cm (C)

Pear 32,1 37,6 443 44,7
Apple 31,0 34,1 38,7 43,1
Cherry 24,9 28,7 32,3 37,9

Plum 36,3 40,2 43,2 47,2

Honeysuckle 20,4 24,8 24,7 23,9
Barberry 21,1 27,7 27,4 27,6
Spiraea 17,6 22,3 22,1 21,9

Depth of soil treatment 40 cm

Pear 40,7 48,3 54,9 54,7
Apple 37,1 42,6 47,8 52,3
Cherry 28,6 32,2 37,9 45,9
Plum 40,8 46,7 51,8 54,6

Honeysuckle 21,0 25,7 25,6 25,1
Barberry 21,3 28,3 28,1 28,8
Spiraea 17,7 24,0 24,6 23,9

HCPys: A=2,4; B=3,1; C=2,6; AB=3,3; AC=4,9; BC=4,8;, ABC=5,1.
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As already noted, the root system of seedlings of shrubby breeds was less developed
and had more superficial location. For this root system, depth of soil treatment of 23-25 cm
was sufficient (Fig. 1 and 2). Therefore, increasing the depth of soil treatment to 40 cm had
no effect on root growth of seedlings.

Figure 1 — The development of the root system of Figure 2 — The development of the root system of
barberry seedlings with depth of soil treatment 23-25 barberry seedlings with depth of soil treatment 23-25
cm on the background of NesPsoKes cm on the background of N132P120K132

Table 2 — Length of the root system of seedlings of fruit breeds and decorative breeds, cm (2012)

Breed (A) Doses of fertilizer (B)
NesPeoKes | N132P120K132 | N19sP180K198 | N264P240K264
Depth of soil treatment 23 - 25 cm (C)

Pear 34,2 38,5 46,4 45,9
Apple 32,9 36,2 40,6 45,7
Cherry 25,3 29,8 34,1 39,2

Plum 35,8 411 44,2 48,9

Honeysuckle 21,3 25,6 25,4 26,0
Barberry 22,4 29,2 29,6 28,9
Spiraea 18,5 24,4 24,5 24,3

Depth of soil treatment 40 cm

Pear 41,6 49,4 55,7 56,2
Apple 38,4 441 49,5 54,8
Cherry 28,9 33,8 39,4 47,7
Plum 39,9 48,2 51,2 55,4

Honeysuckle 22,6 26,1 25,8 25,9
Barberry 23,0 29,8 30,1 29,9
Spiraea 18,7 25,1 24,9 25,4

HCPys: A=2,1; B=2,7; C=3,4;, AB=3,1; AC=3,7; BC=4,1;, ABC=4,6.

In the version with applying optimal dose of fertilizers Ny32P120K132, depending on the
depth of soil treatment, length of roots of honeysuckle seedlings was 24.8 cm and 25.7 cm,
barberry - 27.7 cm and 28.3 cm, spiraea - 22.3 cm and 24.0 cm. In 2012, the regularity of
growth of the seedlings root system remained as in the previous year (Table 2). Maximum
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length of pear seedlings roots was in variant of N1ggP150K19s, at the depth of soil treatment 23-
25 cm it equaled 46.4 cm, at a depth of soil treatment 40 cm - 55.7 cm. Maximum length of
apple seedlings roots was in variant with applying dose of NagsP240K2e4, at the depth of soil
treatment 23-25 cm it equaled 45.7 cm, at a depth of soil treatment 40 cm - 54.8 cm.
Application of fertilizers in a dose NesP240K264 provided the greatest length of roots of cherry
and plum seedlings. In this variant, depending on the depth of soil treatment, root length of
cherry seedlings was 39.2 cm and 47.7 cm respectively, plum seedlings - 48.9 cm and 55.4
cm.

Maximum length of the roots of decorative breeds seedlings observed in variant with
application of dose N132P120K132. Maximum length of the roots of decorative breeds seedlings
was observed in variant with application of dose N13.P120K132. The depth of soil treatment did
not affect the growth of roots. Depending on the depth of soil treatment, root length of
honeysuckle seedlings was 24.6 cm and 26.1 cm, root length of barberry seedlings - 29.2 cm
and 29.8 cm, root length of spiraea seedlings - 24.4 cm and 25.1cm.

CONCLUSIONS

1. The best root system growth of fruit crops seedlings was observed in variants with
application of mineral fertilizers in a dose of NiggP1g0Kigs for pear seedlings and
N2e4P240K2s4 fOr seedlings of apple, cherry and plum with a depth of soil treatment 40 cm.

2. Root growth of shrubby breeds does not depend on the depth of soil treatment.
N132P120K132 is optimal dose for application of mineral fertilizers providing the greatest
growth of the roots of honeysuckle, barberry and spiraea seedlings.
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