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GROWING APPLE SEEDLINGS ON VEGETATIVE ROOTSTOCKS IN NURSERY-
GARDEN USING DIFFERENT KINDS OF MULCH

Given are findings on the effect of different mulch kinds applied to apple seedlings on
vegetative rootstocks in nursery-garden on their development and marketability. The most efficient
kind of mulch was sawdust applied together with fertilizer as well as humus (0.5 layer) + sawdust
(0.5 layer) + peat (0.5 layer) + sawdust (0.5 layer). Under this condition a profitability index rose
by 7.2 - 92.8% and 11.1-98.2%, respectively, as compared to standard; net profit amounted to
360,900-892,700 UAH/hectare.
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Introduction. Pomiculture is a traditional sector of agriculture in many countries, including
Ukraine. It comprises growing variety of fruits and berries, among which apple takes a special place
owing to its bio-technological and organizational-economic characteristics [6].

Modernization of Ukrainian pomiculture must start from cultivation of high-quality planting
material to ensure rapid ripening and high yield of quality fruit. Seedling must feature a well-
formed crown, ie. have its side branches with fruit buds ensuring first harvest in the year of
planting in orchard. Peculiarity of planting material formation in a nursery depends on both the
stock and biological characteristics of pomological variety [10].

Growing standard apple tree (especially that on dwarf rootstock) without irrigation is really
impossible. The need for moisture is large in the first months after planting rootstock in the first
field of nursery and on the second year after spring monitoring of inoculated trees in the second
field. According to long-term meteorological data, this period (April and May) is marked with a
lack of rainfall, yet significant losses occur from soil moisture evaporation [1].

Of all the farming practices contributing to high productivity of nursery garden and
maintenance of soil fertility, mulching is of great importance [9]. To mulch we can use organic
mulching materials, such as humus, peat, compost, chopped straw, leaves, grass, sawdust etc. [5, 2,
11, 12]. However, it should be noted that sawdust and straw comprise much carbohydrates, which
when being decomposed by microorganisms, increase the absorption of nitrogen from the soil,
exhausting the soil layer, which provide plant root system. To avoid this, mulch must be enriched
with mineral nitrogen fertilizer (ammonium nitrate) at a rate of 50-60 g/m>. To mulch in early
spring one can use manure of caw or of other cattle containing great amount of straw [4, 5, 9, 11].

Mulching is one of the simplest and most affordable ways that can prevent salinization in
irrigated areas. As mulch we can use cardboard, roofing and polyethylene film [4]. At present this
issue is of great relevance, since the introduction of such practice keeps the soil in the nursery
garden ready to provide an increased yield of high quality planting material in accordance with
international standards and reduces labour costs of cultivation.

The objective of our research is to study the effect of different types of mulch in nursery
garden on growth processes and marketability of apple seedling.

Materials and methods. The research was carried out during 2004-2008 at the Central
branch of the Symyrenko Institute of Pomology NAAS of Ukraine, located in the central Right-
Bank Forest-Steppe at an altitude of 125 m above sea level.

The objects of research are different organic mulches: pine sawdust, straw from winter
wheat, lowland peat, cattle humus.



The subjects of the research are: rootstocks M.9 and 54-118; varieties Rennet Symyrenko,
Idared and Florina.

Experiment to study the influence of mulch in nursery garden on growth, development and
yield of standard apple trees in the western part of the Right-Bank Forest-Steppe of Ukraine was
laid as following: mulching with sawdust (with additional fertilizing), sawdust mulching (without
fertilizing), humus mulching, mulching with straw (with additional fertilizing), mulching with straw
(without fertilizing), mulching with peat, humus mulching (0.5 layer) + sawdust (0.5 layer),
mulching with peat (0.5 layer) + sawdust (0.5 layer), control (no mulch, no watering), standard (no
mulch, with watering).

Mulch was applied in rows immediately after planting rootstocks. Variants 1-8 were
designed to preserve moisture in the upper productive layer of soil by mulch materials, to save
energy and water, to reduce hand and machine works.

Variant 9 served as control, i.e. growing technology without irrigation. Variant 10 served as
a standard of technology using irrigation.

Rootstocks were of the first grade. The scheme of planting was 70x20 cm (71.4 pcs./ha).
Four-time replication was done. There were 25 plants in each replication (100 plants in each
variant). Variants were placed in a way of randomised blocks.

Accounting and monitoring were carried out in accordance with convenient methods of
pomiculture [7]. Mathematical processing of the results was performed using one factor dispersion
analysis [3].

The climate in the area is temperate continental, although there could be divergence towards
sharp continentality and tempering because of high-pressure belt moving.

Soil is shallow, of low humusness, slightly leached loamy grained black soil on calcareous
aeolion bottom layer. Soil layer of 0-60 cm, where most roots are, is dark-gray, variegated, of grain-
powder structure, granularity is weak. Change to subsurface is gradual. Humus content in 0-60 cm
layer: from 3.6 % (0-20 cm) to 2.1 (40-60 cm). pH 7.4, hydrolytic acidity from 1.29 (0-20 cm) to
0.91 (40-60 cm) meq 100 g of soil. Provision with mobile phosphorus and potassium is optimal.

Findings. In general, weather conditions over the years of experiment were favourable for
growing quality planting material. Mean rainfall during the growing season amounted to 338 mm
according to long-term observations. The maximum mean precipitation (of 56.7 mm) falls in June,
July and August. These months are the warmest.

Analysis of soil moisture content and mineral nutrients provision over years of research
ensured that all the organic mulches have been used in studies are suitable for mulching in
nurseries.

During 2004-2008, the mean soil moisture in 0-60cm layer ranged from 17.1% to 18.9 % of
absolutely dry soil, corresponding to 70-80% of the least water-absorbing capacity according to
Kuian [8]. All other variants (with mulch) ensured preservation and accumulation of moisture in the
upper soil layer from 17.6% to 18.9%, respectively. The highest soil moisture (71.0-72.5 %) in the
experiment, in the mean for 2004-2008 recorded in variants of mulching with peat (0.5 layer) +
sawdust (0.5 layer) and humus (0.5 layer) + sawdust (0.5 layer).

Readying soil before laying the experiment was carried out pursuant to the
recommendations for growing plants [8]. Soil was sampled to determine the NPK content prior to
the laying the first field (in spring of the same year).

Indicators of NPK provision in soil varied significantly both over the years of research and
horizons. In the depth of 0-20 cm the NPK content was the highest, while it decreased in the lower
horizons. In 0-60 cm soil layer, NPK content before laying the experiment was on average either
optimal or high over the years. Respectively, the NPK content varied over years of the experiment.
It was established that the largest nitrate nitrogen content accumulated in the upper soil layer (0-20
cm), both in the first and second field of nursery. Thus, when mulching with humus or humus (0.5
layer) + sawdust (0.5 layer) in the first field it was 107.5 and 96.6 mg/kg of soil, respectively; when
mulching with peat (0.5 layer) + sawdust (0.5 layer) - 71.1 mg/kg of soil. In the second field nitrate
nitrogen carry-over was observed over variants by nearly half - 63.3, 41.1 and 25.9 mg/kg of soil,



respectively. These values are 2.2 - 1.2 times higher than in the control and standard variants,
respectively. Nitrate nitrogen content gradually decreased in the lower layers.

Despite a kind of mulch, an average content of mobile phosphorus was high in the 0- 60cm
horizon over the years. It was found mostly in the 0-20cm layer: 56.9 mg/100 g in the first field
when humus mulching, 51.9, 50.7 and 44.7 mg/100 g of absolutely dry soil, respectively, in the
variants with humus mulch (0.5 layer) + sawdust (0.5 layer), sawdust and peat (0.5 layer) + sawdust
(0.5 layer).

Data analysis on the exchangeable potassium shows that its content ranged from 6.5 to 47.3
mg/100 g (1* field) and from 5.2 to 23.4 mg/100 g (2™ field), which considered to be optimal.

Effect of soil temperature on the growth and development of plants, in particular fruit-
bearing plants is undoubted. Our studies (2004-2008) proved that soil becomes warmed differently
under different mulches in the hottest months of the growing season (July- August). All the variants
with mulch had lower soil temperature by a factor of ten (3-10°C) as compared to the control, i.e. no
mulch, no watering (30.9- 27.1°C) and standard (no mulch, with watering). The lowest soil
temperature was recorded under straw mulch. Among the variants with mulch, the highest
temperature in the experiment was recorded under peat mulch (19.0-25.1°C), then under humus
(18.8-24.1°C). In the variants with humus mulch (0.5 layer) + sawdust (0.5 layer) and peat mulch
(0.5 layer) + sawdust (0.5 layer) the mean soil temperature was 16.7-22.4°C and 18.2 — 22.8°C,
respectively, which is by 6.2 — 7.3°C and 5.7 — 6.8°C lower than in the control and standard,
respectively.

In the first nursery field the average survival rate was 94.3 % for both kinds of rootstocks.
The thickness of the rootstock at the site of inoculation was measured prior to inoculation. It
fluctuated, on average, from 7.3 to 10.0 mm. The lowest thickness was marked at the rootstock 54-
118 and M.9 (7.3 and 8.4 mm, respectively) when mulching with peat. The highest indices were
recorded in variants with humus (0.5 layer) + sawdust (0.5 layer) at rootstock 54-118 and M.9 - 8.5
and 10.0 mm, respectively; somewhat lower in variants with peat (0.5 layer) + sawdust (0.5 layer)
8.2 and 9.7 mm, respectively.

The main indicators of plant growth and development are biometric ones: height, trunk
diameter, mean and total length of shoots and their number in one seedling; the size of the leaf
blade and the total area of foliage on the plant - in terms of hectares. The analysis of the seedling
growth in terms of variants established that in the middle of the growing season (July), when
growth processes are more intense, the difference in all variants of mulching was more significant:
by 1.5-11.5 cm higher to control and standard. Gradually (August -September) the difference was
minimizing and there was no significant deviation to control and standard (from 0.2 to 1.4, a
maximum of 2.0 cm).

Clearly marked is a positive trend of growth processes in experiments combined different
mulching, i.e. humus (0.5 layer) + sawdust (0.5 layer) and peat (0.5 layer) + sawdust (0.5 layer). At
the end of growing season these variants recorded strong grows (7.7-23.0 %) and, consequently,
higher seedlings, as compared to control and standard. The most significant effect on all growth
processes was observed in apple seedlings with following kind of mulch: humus (0.5 layer) +
sawdust (0.5 layer) and peat (0.5 layer) + sawdust (0.5 layer). On average, indices there exceeded
the control by 21.4 % and standard by 13.6 %. In terms of forming crown they exceed an average
value by108.6 % to control and 57.5 % to standard.

Mulching contributes to the growth and development of seedlings, increases light level
provided in the crown and chlorophyll in the leaves, and also has a positive impact on the number
of generative structures. The largest amount of chlorophyll in the leaves was estimated, on average
over years of research, in combined variants: humus (0.5 layer) + sawdust (0.5 layer) and peat (0.5
layer) + sawdust (0.5 layer). The mean data on the number of generative structures over years of
research was there by 11.9-107.7 and by 7.5-61.7% higher to control and standard, respectively.

Root system analysis showed that roots are mainly placed (from 45 to 70 %) in soil layer 5-
15 cm. The use of complex mulch, i.e. humus (0.5 layer) + sawdust (0.5 layer) and peat (0.5 layer)



+ sawdust (0.5 layer) ensured preservation of productive moisture in the soil layer, which led to an
half - twice increase in branching of root system, as compared to control and standard, respectively.

Yield of seedlings was calculated with the aid of mean yield of 1% and 2™ grade marketable
seedlings according to relevant pomological variety and variant (Tables 1, 2 and 3).

Table 1
Yield of Rennet Symyrenko seedlings depending on mulching soil in the
nursery garden (average of 2005, 2007 and 2008)
Total 1* grade p Fthese with 2" grade
) ormed crown
Variant (thousand
cs./ha) thousand o, thousand o, thousand o,
pes. pcs./ha pcs./ha pcs./ha
Rootstock M. 9
Sawdust (with additional 417 183 | 438 | 159 | 868 | 234 | s6.1
fertilizing)
Sawdust (no additional 37.9 128 | 337 | 100 | 781 | 251 | 662
fertilizing)
Humus 153 167 | 368 | 128 | 766 | 286 | 63.1
Straw (with additional 40.0 160 | 400 | 107 | 668 | 240 | 60.0
fertilizing)
Straw (no additional 37.7 08 | 259 | 55 |s61 | 279 | 724
fertilizing)
Peat 145 129 | 280 | 107 | 829 | 316 | 710
Humus + sawdust
(cach 010.5 layen 48.0 3520 | 733 | 330 | 937 | 128 | 363
Peat + sawdust (each 0f 0.5 45.6 302 | 662 | 297 | 983 | 154 | 337
layer)
Control (no watering, no 33.5 48 | 143 | 17 | 354 | 287 | 85.67
mulching)
Standard (no mulching, with| ;¢ 131 | 363 | 57 |435| 231 | 639
watering)
Rootstock 54-118
Sawdust (with additional 47.1 315 | 669 | 306 | 97.1 | 156 | 33.1
fertilizing)
Sawdust (no additional 44.4 164 | 369 | 123 | 759 | 280 | 636
fertilizing)
Humus 444 164 | 369 | 123 | 759 | 230 | 636
Straw (with additional 50.6 275 | 543 | 233 | 847 | 231 | 456
fertilizing)
Straw (no additional 45.6 233 | 510 | 171 | 133 | 223 | 489
fertilizing)
Peat 18.6 176 | 362 | 147 | 835 | 310 | 637
Humus+ sawdust
(cach 010.5 Taen 59.5 431 | 724 | 431 | 100 | 164 | 275
Peat + sawdust (each 0f 0.5 57.1 466 | 81.6 | 463 | 993 | 105 | 183
layer)
Control (no watering, 343 76 | 222 | 25 | 329 267 | 778
without mulching)
Standard (no mulching, with| . 160 | 348 | 122 | 762 | 300 | 652
watering)




Mean yield of marketable produce in successful variants collected during the years of
research was 37,300 pcs./ha. Of that 62,900 pcs./ha of variety Florina on rootstock M.9 in the
variant with peat (0.5 layer) + sawdust (0.5 layer) and Idared variety on rootstock 54-118 in the
variant with peat (0.5 layer) + sawdust (0.5 layer). Slightly lower it was in varieties Idared and
Rennet Symyrenko on the rootstock 54-118 in variant with humus (0.5 layer) + sawdust (0.5 layer)
- 58.9 and 59.5 pcs./ha (Table 1, 2 and 3).

Table 2
Yield of Idared seedlings depending on mulching soil in the nursery garden
(average of 2005, 2007 and 2008)
Total 1* grade Of these with 2" grade
. formed crown
Variant (thousand
cs./ha) thousand o, thousand o, thousand o,
pes. pcs./ha pcs./ha pcs./ha
Rootstock M. 9
Sawdust (with additional 51.5 196 | 380 | 59 |301] 319 | 619
fertilizing)
Sawdust (no additional 45.1 175 | 388 | 38 | 217 | 276 | 611
fertilizing)
Humus 113 178 | 430 | 31 | 174 | 235 | 569
Straw (with additional 36.7 90 | 269 | 26 | 262 | 268 | 730
fertilizing)
Straw (no additional 33.5 88 | 262 | 26 | 295 | 247 | 737
fertilizing)
Peat 1.9 27 | 64 | 09 |333 ] 392 | 936
Humus+ sawdust
(cach 005 Tayer 53.7 344 | 640 | 173 | 502 | 193 | 359
Peat + sawdust (each 0f 0.5 51.8 268 | 517 | 163 | 60.8 | 250 | 482
layer)
Control (no watering, no 38.9 92 | 236 | 12 | 130 | 297 | 763
mulching)
Standard (no mulching, with| 131 | 292 | 26 | 198 309 | 702
watering)
Rootstock 54-118

Sawdust (with additional 523 288 | 550 | 132 | 458 | 235 | 449
fertilizing)
Sawdust (no additional 493 245 | 496 | 53 | 216 | 248 | 503
fertilizing)
Humus 5.1 347 | 769 | 44 | 126 | 104 | 23.0
Straw (with additional 46.8 317 | 677 | 86 | 27.1 | 151 | 322
fertilizing)
Straw (no additional 43.9 163 | 371 | 57 | 349 219 | 618
fertilizing)
Peat 132 02 | 212 | 21 | 228 | 340 | 787
Humus+ sawdust
(cach 010.5 Taen 58.9 493 | 837 | 243 | 492 | 96 | 169
Peat + sawdust (each 0£ 0.5 62.9 481 | 764 | 263 | 546 | 148 | 235
layer)
Control (no watering, no 435 163 | 374 | 44 | 269 | 272 | 625
mulching)
Standard (no mulching, with| 27 | 435 | 61 | 268 | 294 | 564
watering)




The highest percentage of 1% grade seedlings (% of total marketable seedlings) marked
following variants: 51.7 % in Idared variety on rootstock M.9 in variants with peat (0.5 layer) +
sawdust (0.5 layer) and - 91.4 % in variety Florina on rootstock M.9 in variant with humus (0.5
layer) + sawdust (0.5 layer). These figures are twice as much higher than those in control and
standard variant, respectively.

Table 3
Yield of Florina seedlings depending on mulching soil in the nursery garden
(average of 2005, 2007 and 2008)
Total 1* grade Of these with 2" grade
. formed crown
Variant (thousand
cs./ha) thousand o, thousand o, thousand o,
pes. pcs./ha pcs./ha pcs./ha
Rootstock M. 9
Sawdust (with additional 34.1 177 | 519 | 141 | 796 | 164 | 48.1
fertilizing)
Sawdust (no additional 3.1 135 | 420 | 99 |733| 186 | 57.9
fertilizing)
Humus 36.0 147 | 408 | 87 [592| 213 | 591
Straw (with additional 30.6 176 | 575 | 120 |682| 130 | 424
fertilizing)
Straw (no additional 27.1 143 | 528 | 90 |629| 128 | 472
fertilizing)
Peat 332 126 | 379 | 35 |278| 206 | 620
Humus + sawdust
(cach 9£0.5 layen 38.3 350 | 914 | 327 | 934 | 33 8.6
Peat + sawdust (each of0.5| 5 311 | 834 | 282 |906| 62 16.6
layer)
Control (no watering, no 29.0 08 | 338 | 40 |408| 192 | 662
mulching)
Standard (no mulching, 36.2 175 | 483 | 99 |s66| 187 | 516
with watering)
Rootstock 54-118

Sawdust (with additional 49.9 355 | 711 | 265 | 766 | 144 | 288
fertilizing)
Sawdust (no additional 472 292 | 61.8 | 209 | 715| 180 | 381
fertilizing)
Humus 472 371 | 786 | 258 | 695 101 | 213
Straw (with additional 40.1 200 | 723 | 190 |655]| 111 | 276
fertilizing)
Straw (no additional 35.5 235 | 662 | 174 | 748 | 120 | 338
fertilizing)
Peat 452 237 | 524 | 81 |348| 215 | 475
Humus + sawdust
(cach 90.5 layer 58.1 498 | 857 | 452 |90.7| 83 142
Peat + sawdust (each 0£0.5| 4 499 | 886 | 452 |905| 64 | 113
layer)
Control (no watering, no 4.1 23 | 530 | 115 |515| 198 | 47.0
mulching)
Standard (no mulching, 46.9 250 | 533 | 189 | 756 | 219 | 466
with watering)




The results on planting material with formed crown cultivated with mulches differed
significantly from control and standard variant.

Thus, the higher percentage (% out of 1** grade) among planting material with formed crown
was obtained in variant with humus (0.5 layer) + sawdust (0.5 layer): 50.2-93.7 % on rootstock M.9
and 49.2-100.0 % on rootstock 54-118; with peat (0.5 layer) + sawdust (0.5 layer): 60.8-98.3 % on
rootstock M.9 and 54.6 -99.3% on rootstock 54-118. In control and standard variants these figures
were as following: 13.0-40.8 % on rootstock M.9, 26.9-51.5 % on rootstock 54-118 and 19.8-56.6
% on rootstock M.9, 26.8-75.6 % on rootstock 54-118, respectively.

Cost-effectiveness analysis, especially in terms of profitability, allows concluding that not
all the mulches could be recommended for introducing to technology of growing apple varieties
Rennet Symyrenko, Idared and Florina on rootstocks M.9 and 54-118.

Variety Rennet Symyrenko on the rootstock M.9: humus (0.5 layer) + sawdust (0.5 layer) -
profitability index rose by 54.2 % and 98.2 % to the control and standard, respectively; peat (0.5
layer) + sawdust (0.5 layer) - an increase of 40.4 % and 80.4 %; sawdust with additional fertilising -
an increase of 23.0 % and 58.1 %. On the rootstock 54-118: peat (0.5 layer) + sawdust (0.5 layer) —
an increase of 88.6 % and 71.8 %; humus (0.5 layer) + sawdust (0.5 layer) - an increase of 92.8 %
and 75.7 %; sawdust with additional fertilising - an increase of 51.1 % and 37.6 %, respectively.

Variety Idared on the rootstock M.9: humus (0.5 layer) + sawdust (0.5 layer) - profitability
index rose by 29.6 % and 60.4 % to the control and standard variant, respectively; sawdust with
additional fertilizing - an increase of 21.8 % and 50.7 %; peat (0.5 layer) + sawdust (0.5 layer) - an
increase of 19.7 % and 48.1 %. On the rootstock 54-118: peat (0.5 layer) + sawdust (0.5 layer) -
profitability index rose by 35.2 % and 52.4 % in control and standard variant, respectively; humus
(0.5 layer) + sawdust (0.5 layer) - an increase of 26.1 % and 42.1 %; sawdust with additional
fertilizing - an increase of 7.8 % and 21.5 %, respectively.

Variety Florina on the rootstock M.9: humus (0.5 layer) + sawdust (0.5 layer) - profitability
index rose by 39.6 % and 43.1 % to the control and standard variant, respectively; peat (0.5 layer) +
sawdust (0.5 layer) - an increase of 29.6 % and 32.8 %; sawdust with additional fertilizing — an
increase of 8.3 % and 11.0 %; on the rootstock 54-118: humus (0.5 layer) + sawdust (0.5 layer) -
profitability index rose by 28.0 % and 59.4 % to the control and standard variant, respectively; peat
(0.5 layer) + sawdust (0.5 layer) - an increase of 24.0 % and 54.5 %; sawdust with additional
fertilizing - an increase of 7.8 % and 33.5 %, respectively.

It was found that the most effective ways of mulching are: humus (0.5 layer) + sawdust (0.5
layer), peat (0.5 layer) + sawdust (0.5 layer), sawdust with additional fertilizing. In these variants,
profitability index rose by 7.2-92.8 % and 11.1-98.2 % to the control and standard variant,
respectively; net profit is 360,900-892,700 UAH/ha.

Conclusions

1. To keep moisture in the soil layer of 0-60 cm at 70-80 % level when growing apple trees
in the nursery garden on rootstocks M.9 and 54-118 it is necessary to mulch soil with sawdust,
humus, peat and straw.

2. All kinds of mulch contribute to the accumulation of mineral nutrients and normalizing
soil temperature, which significantly influences growth of apple trees.

3. Such variants as humus (0.5 layer) + sawdust (0.5 layer) and peat (0.5 layer) + sawdust
(0.5 layer) provided seedling yield of 37.3 - 62.9 pcs./ha, that is from 1.5 to 2 times higher than
control and standard ones, respectively. Profitability increased by 7.2 %-92.8 and 11.1-98.2% to
control and standard variant, respectively; net profit by 360,900-892,700 UAH/ha.
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Anomauin

Bonowuna B.B.

Bupowiyeannusa caoxcanyie adayni na eecemamueHux niouienax iz 3acmoCy6aHHAM Y
PO3CAOHUKY PDIZHUX MUNIE MYT1bYi

Buxnaoeno pesynomamu 0ocniodxcenb NnO BUBYEHHIO 6HAUGY PI3SHUX MUNIE@ MYIbui Y
PO3CAOHUKY HA POCMOGI Npoyecy ma mogapHicms ca0HCanyie A01yHI Ha 6e2emamuHux nioujenax.
Bcmanosneno, wo maiibineuws O0OYitbHO MYIbUYBaAmMuU MUPCo (3 NIOHCUBNEHHAM);, d MAKONIC
nepeernoem (0,5 wapy) + mupcorw (0,5 wapy) ma mopghom (0,5 wapy) + mupcoio (0,5 wapy). V yux
8apiaHmax NOKA3HUK pieHs penmabervnocmi spic Ha 7,2...92,8 %o ma 11,1...98,2 % 6ionosiono 0o
KOHMPpOTio ma emanony, wucmuil npuoymox — 360,9-892,7 muc. epn./ea.

Knwuosi cnoea: sbnynsa, po3caoHux, Myavud, 60102iCMb, KPOHYBAHHSA, 2eHepPamueHi
VMBOPEHHs, MOBAPHICMb, peHMAOENbHICMb

Annomayusn

Bonowuna B.B.

Buipawjusanue caxicenyeé AONOHU HA 6€2eMAMUEHBIX NO0GOAX C NPUMEHEHUEM &
RUMOMHUKE PA3TUYHBIX MUNOE MYIbYU

H3nooicenvl pesynvmamul uccie008anull No U3V4eHUur0 6IUAHUA PA3IUYHBIX MUNO08 MYIbYU 8
NUMOMHUKE HA 6Ce POCMOBble NPOYECcchbl U MOBAPHOCHb CadCeHyed ADIOHU HA 8e2emamueHbIX
noogosx. Ycmarnosneno, umo naubosee yenecooopazHo Myrbuupo8ams ONUIKAMU (C NOOKOPMKOLUL),
a marxoice nepecroem (0,5 cnos) + onunkamu (0,5 cnos) u mopgom (0,5 cros) + onurxamu (0,5
cnos). B osmux cayuasx noxazamenv YposHs peHmabenvnocmu evipoc Ha 7,2..92,8 % u
11,1..98,2 % coomeemcmgeHHO K KOHMPOIO U 3MAIOHY; uucmas npudviie — 360,9-892,7
molc.2pH/ea .

Knrouegwie cnoea: 2671015, NUMOMHUK, MYIbYd, 8IAHCHOCIb, KDOHUPOBAHUE, 2eHEPAMUBHbLE
00pa308aHus, Mo8apHOCMb, PeHMAbENLHOCMb



