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types of fertilizers were used: ammonium nitrate, double superphosphate,
potassium chloride. Determination of the amount and biomass of weeds
in potato plantings was carried out in the flowering phase and before
harvesting. The application of manure was accompanied by an increase
in the number and weight of weeds. Annual weeds predominated in potato
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The greatest number of weeds is observed during the spring application of
manure for plowing the fall plow. Nevertheless, studies aimed at clarifying
the composition and structure of weediness, the number and weight of
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agricultural producers. These data should contribute to the development
of an effective weed control system and high yields of potatoes in the region
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INTRODUCTION

Preservation and improvement of soil fertility is the main
part of the general problem of rational use of land re-
sources, increasing productivity, and improving the soil
ecology of agricultural landscapes [1; 2]. One of the
most effective factors affecting plant growth and pro-
ductivity, is mineral nutrition. By regulating the inten-
sity of nutrient supply to plants by applying fertilizers,
it means changing the activity, and even the direction
of biochemical reactions, which, ultimately, will signifi-
cantly increase the efficiency of the fertilizers used and
use the potential of the crop or varieties [3].

Some authors [4] found the use of mineral fertiliz-
ers, especially nitrogen, in moderate doses in combina-
tion with phosphorus, significantly improved the nutrient
regime of the studied crops during their vegetation.

Potatoes are one of the most responsive crops for
grooming techniques since in the period from seedlings
before closing rows are easily suppressed by weeds that
take away nutrients, water, light from it. The factor that
causes high harm to potatoes is weed. The presence of
weeds on the field leads to a dramatic decrease in the
productivity of land and the marketability of tubers. By
absorbing a large number of nutrients and moisture from
the soil, weeds inhibit the growth and development of
plants, reducing their potential productivity. Caring for
potato plantings and harvesting tubers infested with
weeds is difficult, therefore total costs also increase.
After planting, tubers germinate slowly while weeds grow
fast. In addition, the non-simultaneous germination of
weeds complicates their elimination in the field. Weeds
generally absorb moisture and nutrients by growing in
potato plantings. Thereby they reduce the moisture and
nutrient content of the soil.

Strong weeds Amaranthus, Sonchus arvensis L.,
Echinochloa crus-galli (L) Beauv, various species of Po-
lygonum (L.) have a negative effect not only on the potato
yield, but also on the size tubers which reduces them
marketability complicate mechanized harvesting, increases
storage losses [5]. Weed control is a necessary condition
for increasing the yield of potatoes, improving their
quality,and reducing labor costs [6]. B.A. Pisarev [7],and
N.M. Nenakhova [8] argue that it is difficult to get rid of
weeds sprouting in the second half of the summer, af-
ter closing the tops on heavily weedy potato plantings,
even with frequent mechanical treatments, especially
with frequent rains or irrigation.

According to A.M. Shpanev and others [9], the
results of the research have revealed general positive
effect of the mineral fertilizer application and protective
measures on weed infestation and potato yield. This
effect was developed on the second half of the vege-
tation and expressed in stronger inhibition of plant de-
velopment (from 36.6 to 20.4 and 11.1 g/m? on low, me-
dium, and high levels of mineral nutrition, respectively),
in the reduction of species diversity (from 12 to 10 and
10 species/m?) and number (from 69 to 42 and 32 species/m?)
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of weeds. The highest biological (biomass reduction -
95.3%, the number of weeds - 79%) and economic (yield
increase — 228 c/ha or 107%) effect was achieved by
a high rates of mineral fertilizer application with com-
bined protective measures of potato crops from weeds.
In addition, this option was characterized by the great-
est profitability (125.3%), whereas chemical protection,
providing double treatment of potato plantings with
herbicides, even at the middle and high level of mineral
nutrition was less effective (102.6 and 109%) in economic
terms.

JV. Aspidova, M.S. Galiev [10] note that a high
degree of weed infestation in the field reduces the
productivity of harvesting machines by 50%, increases
potato damage by 70%, and reduces the yield by 25%.

Some researchers [11] proved that the qualita-
tive characteristics of potato weediness also changed
significantly, whereas mechanical treatment of the control
variant contributed to the preservation of the number
of species of the weed component of the agrocenosis at
a high level - 10 species/m? before hilling. In the studies
of a number of authors [12], the use of the albite complex
drugs in a tank mixture with the herbicide lapis lazuli,
SP, in comparison with the treatment of plantings with
herbicide only, increased the yield of potato tubers to
4.5 t/ha (by 19%) and tops to 0.6 t/ha (by 8%).

It is certain that in the presence of 10 weeds/m?
before flowering, the productivity of plants decreases
by 75.2 g, that is, each weed reduces the average yield
of tubers by 4.5 g/m? [13]. For the Non-Black Earth
Zone of Russia, the presence of 5 Chenopodium album L.
plants per 1 m? reduces the yield by 43%.40 plants - up
to 74% [14]. Therefore, an analysis of research data
carried out in a wide variety of soil and climatic zones
shows that fertilizers and planting density have a certain
effect on the weediness of the planting, which ultimately
affects the yield and quality of potato tubers.

The purpose of the study was to establish the effect
of the timing of the introduction of bedding manure in
conjunction with mineral fertilizers and planting density
on the weediness of potato plantings.

MATERIALS AND METHODS

The experiment scheme:
1.N P K

60" 120" "60

*7 790" 120" “60 . .
3.40 t of manure for wintering + N

4.40 t of manure for wintering + N, P, K.
5.40 t of manure on frozen plow + N
6.40 t of manure on frozen plow + N, P , K -
7.40 t of manure in winter on snow + N, P, K,
8.40 t of manure in winter on snow + N, P, K.,
9.40 t of manure for plowing + N, P, K
10.40 t of manure for plowing + N, P,, K.,
Landing scheme: 70x25 cm and 70x25 cm. The

research was carried out peasant farm “Tuatay” Chingirlau

60P120 K60

60P12OK60
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district of West Kazakhstan region of the Republic of
Kazakhstan in 2017-2019.

Soil dark chestnut, medium loamy [15]. The humus
content in the arable horizon is from 2.6 to 3.4%, the
thickness of the humus horizons is 45-55 cm, efferves-
cence from 45-50 cm. In terms of the content of total
nitrogen, phosphorus and potassium, as well as in terms
of soil pH, experimental crop rotation fields were relatively
homogeneous: total nitrogen content - 0.292-0.356%;
PO, - 2,6-3,5 and K,0 - 45,8-52,0% mg per 100 g of soil;
pH - 7.2-7.3 aqueous extract.

The experiments were laid by the systematic
method with a tiered arrangement of variants in the
experiment. The total area of the plot is 84 m? the
counting area is 56 m?, the replication is 3 times. The
experimental plot was divided into plots in the fall. The
experiments were carried out in an irrigated area. The
moisture content of the soil was maintained by irrigation
in the range of 75-85% of the lowest moisture capacity
of the soil.

The potatoes were placed in the vegetable crop
rotation after the cucumbers. Winter plowing was car-
ried out at the beginning of September to a depth of 27-
30 cm. The selection of medium sized tubers (50-80 g)
for the establishment of experiments was carried out
in early spring. In the experiments, we used the zoned
medium-early variety Nevsky. Planting was carried out
with tubers germinated in the light.

Cattle manure on straw bedding was used for
establishing the trial for the autumn-winter harvesting.
Manure was obtained by bedding 5 kg of straw per 1 head
of cattle with daily harvesting and storage in a pile on
a concrete area. The characteristics of manure were as
follows: humidity: 58-62%, pH: 7.5-8.0, total nitrogen:

0.50-0.55, phosphorus: 0.22-0.25, potassium: 0.58-0.62,
ash: 12-14%. The composition of the manure differed
little over the years. The following types of mineral fertil-
izers were used: ammonium nitrate, double superphos-
phate, potassium chloride.

Before the potatoes were planted in spring the
soil was prepared in early-spring by plowing with fer-
tilizer and harrowing.

Determination of the number and weight of weeds
in potato plantings was carried out in the flowering phase
and before harvesting.

RESULTS AND DISCUSSION

The application of bedding manure was accompanied
by an increase in the number and biomass of weeds
(Table 1). The data show that the number and weight
of weeds varied both by year and by variant. Irrigated
lands West Kazakhstan region are littered with Ama-
ranthus retroflexus L., 1753 and Amaranthus blitoides S.
Watson, 1877, Chenopodium album L., 1753, Xanthium
strumarium L., 1753, Solanum nigrum L., 1777, Setaria
P.Beauv, 1812 and Setaria viridis (L.) P.Beauy, 1812, Con-
volvulus arvensis L., 1753, Barbarea vulgaris W.T.Aiton.
1812, Echinochloa crus-galli (L.) Beauv, 1812 and others.

In field experiments Z.P. Okazova [16], it was
found that the main weeds of potato seeding are: Ga-
linsoga parviflora (Cav.), 1795, Artemisia vulgaris L., 1753,
Ambrosia L., 1753, Panicum capillare L., 1753, Centau-
rea cyanus L., 1753, Papaver L., 1753, Atriplex L., 1753,
Convolvulus arvensis L., 1753, Girsium arvense L., 1753,
Melandrium album L., 1789, Erigeron canadensis L.,1753,
Digitaria sanguinatis L., 1753, Cirsium arvense (L.) SCOP,
1772 Capsella bursa-pastoris L., 1792, Helianthus tubero-
sus L.,1753.

Table 1. Influence of the timing of the introduction of manure on the weediness of potato plantings

c The number and weight of weeds
]
§ 5. 2017 2018 2019 Average over 3 years
§ E ‘g- Flowering Before Flowering Before Flowering Before Flowering Before
= o g phase cleaning phase cleaning phase cleaning phase cleaning
-] C
] w O ~ ~ ~ ~ ~ ~ ~ ~
£ % £ % £ % £ % £ % £ % £ % £ %
3§ s £ 53 £ 3 £ 5 £ 5 E 5 £ 5 E 5 E
& S S g S g S S =) g ) g =) g S g )
NgoP1ooKeo 79 355 117 1049 9.8 1251 122 1509 103 515 133 2261 93 707 124 160.6
NgoPoKeo 9.0 417 128 1067 101 1274 126 1576 113 612 134 2314 101 767 129 1652
40 t of manure
for wintering+ 159 65.8 182 174.6 14.2 140.2 152 1843 12.0 1422 144 2374 140 1160 159 1987
N60P120K60
é 40 t of manure
L9 | forwintering+ 159 65.6 182 1846 14.6 1473 156 1871 123 1444 144 2386 142 1191 160 2034
§ N90P120K60
40 t of manure
on frozen plow + 182 72.8 245 3052 149 1512 16.2 1912 132 1454 146 2822 154 1231 184 2595
N60P120K60
40 t of manure
on frozen plow+ 18.8 86.9 255 3222 150 1526 164 1919 134 1455 155 2463 157 1283 19.1 2534
N90P120K60
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Table 1, Continued

The number and weight of weeds

o S
=1
§ So 2017 2018 2019 Average over 3 years
v] a3
et g E Flowering Before Flowering Before Flowering Before Flowering Before
:g ‘E w5 phase cleaning phase cleaning phase cleaning phase cleaning
o
3 g NE ~ NE ~ NE ~ NE ~ NE ~ NE ~ NE ~ NE ~
Q Q. Q Q. Q Q Q Q
40 t of manure in
winteronsnow+ 19.2 946 246 300.6 145 150.2 164 1925 132 1449 145 240.7 156 1299 185 2446
N60P120K60
40 t of manure in
€ | winteronsnow+ 20.5 101.4 250 308.2 149 1517 16.5 1927 132 1450 148 2432 16.2 1327 187 2480
(&)
n N90P120K60
o~
S | 40t of manure
™~ for plowing+ 245 1285 274 3282 154 1572 178 1952 139 1484 153 2482 179 1447 201 2572
N60P120K60
40 t of manure
for plowing+  25.6 1346 281 3336 157 1614 18.1 1982 140 1488 154 2523 184 1482 205 2613
N90P120K60
NP oKeo 10.8 424 134 2164 104 1224 12.6 1524 109 583 137 2441 107 743 132 2043
NgoP120Keo 124 446 141 2186 113 129.1 134 1581 11.6 671 151 249.7 117 80.2 142 2089
40 t of manure
for wintering+ 16.6 784 222 3728 152 1342 191 2242 133 1507 16.7 2526 150 1211 19.3 2832
N60P120K60
40 t of manure
for wintering+ 19.8 828 232 3845 154 1349 192 2252 136 1594 175 2579 16.2 1257 199 289.2
N90P120K60
40 t of manure
on frozen plow + 224 984 22.0 3646 157 139.3 194 2256 137 1613 176 2632 172 1330 19.6 2844
N60P120K60
e | 40tof manure
o~ | onfrozenplow+ 231 1045 228 369.1 159 1411 195 2263 139 1622 178 2641 176 136.0 200 286.5
g N90P120K60
™ 140t of manure in
winter on snow + 228 136.6 21.8 3514 153 1541 19.0 2252 134 1533 171 2482 171 148.0 19.3 2749
N60P120K60
40 t of manure in
winter on snow + 234 1374 222 3712 156 1572 19.1 2249 135 1572 173 249.1 175 1506 19.5 2817
N90P120K60
40 t of manure
for plowing+ 284 2116 29.5 3946 172 1676 202 2512 144 171.8 19.1 2832 200 1834 229 309.6
N60P120K60
40 t of manure
for plowing+  29.6 2444 304 4014 182 1721 211 256.3 147 1783 19.7 2863 21.1 1982 237 3146
N90P120K60

Source: compiled by the authors

The development and predominance of certain
weed plants determined their different number and
weight. The experimental plot was dominated by annual
weeds: Amaranthus retroflexus L., 1753 and Amaranthus
blitoides S. Watson, 1877, Chenopodium album L. Cheno-
podium album L., 1753, Setaria P.Beauv, 1812 and Se-
taria viridis (L.) P. Beauv, 1812, Echinochloa crus-galli (L.)
BEAUV., 1812 and others, perennials included Cirsium
arvense (L.) SCOP,, 1772 and Sonchus arvensis L., 1753,
(Elytrigia repens (L.) DESV. ex NEVSKI, 1933 and others.

In the field experiments A.A. Samarkin [17], by the
time of harvesting, perennial weeds that were remained
are: Cirsiuem arocusa (L.) Scop, 1772, Soulus arocusis L.,
1753, of juvenile spring weeds met Raphanus aphanis-
fmen L., 1753, as well Chenopodium alhem L., 1753,
among wintering ones - Cenfaupea cuames L., 1753, and
Capselle bursa - pasfonis L., 1792.

The largest number of weeds was recorded in
2017. It was also noted that an increase in nitrogen in
mineral fertilizer from N,, to N, promotes an increase
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in weeds in different variants from 0.6 to 3.2 weeds per
square meter. This trend was observed in all years of
research (Table 1).

Such data were also shown by A.A. Skryabin [18],
where the highest percentage of weeds was observed
during the use of nitrogen fertilizers at a dose of 90 kg
(35 kg dry matter), the smallest 201 kg dry matter - at the
introduction of 120 kg of a.s. of nitrogen.

With the introduction of bedding manure in the
fall under the fall, the number of weeds increased in
comparison with other options where only mineral fertil-
izers were applied, in 2017 by 6.9-8.0 pieces, in 2018 -
by 4.4-4.5,in 2019 - by 1.0-1.1 pcs, and the weight, re-
spectively, by 23.9-30.3; 15.1-19.9 and 83.2-90.7 grams
in the flowering phase and 69.7-77.9; 29.5-33.4 and
7.2-11.3 g before harvesting.

In the studies of A.V.lvenin [19],weed control re-
duces the level of weed infestation at the beginning of

the growing season (after germination) to 7.1-8.2 weeds/m?,
including 0.7-1.6 weeds/m? of perennials. In the option
of the field experiment with autumn tillage use, the
amount of weeds is lower than in the option without
it. By the end of the growing season of potatoes, the
infestation of annual weeds increases and reaches 8.0-
8.9 pcs/m?.

The application of manure over frozen plow and in
winter over snow leads to a slight decrease (2.3-2.5 pcs/m?)
of weeds. The greatest number of weeds is observed
during the spring application of manure for plowing
the plow (Fig. 1). Such data were also shown in the ex-
periments of A.A. Vasiliev [20], that in the South Urals
the infestation of potato plantings with wheatgrass is
low (0.2 pcs/m?). Steaming with the use of spring rape
resulted in a 4-fold decrease in this indicator, and
a 2-fold decrease in the vetch-oat mixture, compared
with black fallow.

25.00

20.00

15.00

10.00

5.00 I I

0.00

Flowering phase 70x25cm Before cleaning 70x25cm Flowering phase 70x35cm  Before cleaning 70x35cm
Weed quantity pcs/m*
eN P K mN, P K

607 1207 "60

140 t of manure for wintering + N P K
m 40 t of manure on frozen plow + NP, K/
® 40 t of manure in winter on snow + NP K

® 40 t of manure for plowing + N P K

90™ 1207 "60

40 t of manure for wintering + N, P K

® 40 t of manure on frozen plow + NP, K
¥ 40 t of manure in winter on snow + Ny P K

® 40 t of manure for plowing + N, P K

Figure 1. Influence of the timing of the introduction of manure on the weediness of potato plantings, pcs/m?

Source: compiled by the authors

In the flowering phase, on average for 3 years
in this variant, there were 20 weeds against the back-
ground of N and 21.1 weeds against the back-
ground of Ny P, K, with a planting of 70x35 cm and
17.9 and 18.4, respectively. when planting 70x25 cm,
before harvesting - respectively 22.9; 23.7; 20.1 and
20.5, which is 7.6-7.7 tons more than on the variants

60P120K60
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without manure application 9.5-9.7 weeds before har-
vesting, and in comparison with the flowering phase -
by 8.3-8,6 when planting 70x25 cm and by 9.3-9.4 (when
planting 70x35 c¢m), and their mass increased, respec-
tively, in the flowering phase by 2.47; 1.93-2.05 times,
before harvesting - 1.50-1.51 and 1.58-1.60 times (Fig. 2).
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350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00
Flowering phase Before cleaning Flowering phase Before cleaning
70x25cm 70x25cm 70x35cm 70x35cm
Weed weight g/m?
EN P K N P K

607 1207 760

B 40 t of manure for wintering + N P, K
B 40 t of manure on frozen plow + N P K
40 t of manure in winter on snow + NP, K

® 40 t of manure for plowing + NP, K

90" 120" 60
m 40 t of manure for wintering + NP, K/
40 t of manure on frozen plow + N P , K
40 t of manure in winter on snow + N, P K

907 1207 "60

m 40 t of manure for plowing + N, P, K

Figure 2. Influence of the timing of manure application on the weight of weeds, g/m?

Source: compiled by the authors

The planting density of potatoes also has a defi-
nite effect on the development of weeds. So, when ap-
plying only mineral fertilizers in doses of N P, K. and
NyoP1,0K¢,and when planting 70x25 cm, the number of
weeds on average for 3 years was, respectively, in the
flowering phase 12.4 and 12.9 per 1 m?, when planting
70x35 cm - 13.2 and 14.2 pcs/m?, and their weight in-
creased by 38.1-96.6 g/m?, before harvesting - by 70.6-
105.7 g/m2.

CONCLUSIONS
Thus, the introduction of bedding cattle manure increases

- an increase in nitrogen in mineral fertilizers from
N,, to N, promotes an increase in weeds;

- a certain influence on the development of weeds
is also exerted by the planting density of potatoes;

- with the introduction of bedding manure in autumn
under the winter plow, the number of weeds increased
in comparison with other options;

- application of manure over frozen plow and in
winter over snow leads to a slight decrease in weeds.

- the greatest number of weeds is observed during
the spring application of manure for plowing the fall
plow.

51

the number of weeds on plantings and their weight:
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BnnuB TepMiHiB BHECEHHS MHOIO Y NOEAHAHHI 3 MiHepanbHMMU ao6puBaMu
Ta rycToTU NocafKu Ha 3acMivyeHicTb NocagoK KapToni

Tanrar Kymaposuu Canixos', CariHtait 3ekeHoBuuY Enobaes?, Mapat Kopran6ekosuy TuHMKyNoB?,
[ynbxkaHat Ackep6aiBHa Kanbacosa?, AHap loc6oniBHa MaxmyToBa?

l€BpasiiicbKkMii HauioHanbHKI yHiBepcuTeT iMeHi J1.M. [yMinboBa
010000, Byn. Catnaesa, 2, M. Hyp-CyntaH, Pecnybnika KasaxcraH

2KokLeTaycbkuii yHiBepcuTeT iMeHi A. Mup3axmeToBa
020000, Byn. Aye3zosa, 189A, M. KokweTay, Pecnybnika KazaxcraH

AHoTauia. Kaptonnsg € ooHMM 3 HalBiNbll YyMHMX KYNLTYp Ha NPUMOMM OOrNa4Y, OCKiIbKM B NepioA Bif CXOAIB A0
3MMKaHH$ psAiB Nerko NpUrHivyeTbes BypsHamu, ki BigbMparoTb y Hei XMBWUIbHI peyoBUHU, BOLY, CBiTNO0. Benuky wkoay
KapTonni 3aBAakoTb BypsaHW. HasiBHICTb Ha noni BypsiHIB CNpUSIE CUBHOMY 3HWXKEHHIO BPOXAMHOCTI Ta TOBAPHUX SKOCTEN
6ynbb. [MornMHauM 3 IPyHTY BEUKY KiNbKiCTb MOXMBHUX PEYOBMH Ta BOAOTU, BYPAHW MPUrHIYylOTb PiCT i pO3BMTOK
POC/IMH, 3HMKYIOUM IXHIO NOTEHLIMHY NPOAYKTUBHICTb. JOCNiAXeHHS NPOBOANANCA AN BUSBNEHHS BNIMBY TEPMIHIB
BHECEHHS MiACTUIKOBOrO FHOK Pa3oM i3 MiHepanbHWMK f0OpuBaMM i rycToTM NOCAAKM Ha 3aCMiYeHiCTb MOCaLOK
Kaptonni. locniam 3aknafanucs CUCTEMHUM METOLOM 3 SIPYCHWM PO3TallyBaHHSM BapiaHTiB B JOCNiAI, MOBTOPHICTb
3-kpaTtHa. BukopucToByBanu rHii Benukoi poratoi Xygobu Ha CONOMSHIM MNiACTMALI OCIHHbO-3MMOBOI 3aroTiBAi.
3acTtocoByBanu Taki Buau o6puUB: aMiauHy cenitpy, noaBiviHMI cynepdocdart, X0pUCTUii Kanin. BUSHaYeHHS KinbKoCTi
Ta 6ioMacy BypaHiB y nocafkax KapTonai NpoBOAMAM y dasi LBITIHHA Ta nepes 36MpaHHIM ypoxKato. BHeceHHs rHoto
CynpoBOAKYBaNocs 30iNblIEHHSM KiNbKOCTi Ta Macu BypsHiB. Y nocafkax KapTonii nepeBaxanu ogHOPIYHI BypaHu:
Amaranthus retroflexus L.,1753 i Amaranthus blitoides S.Watson, 1877, Chenopodium album L., 1753, Setaria P.Beauv, 1812
i Setaria viridis (L.) P. Beauyv, 1812, Echinochloa crus-galli (L.) BEAUV., 1812 Ta iH., 3 6aratopiyHux 3yctpivanucs Cirsium
arvense (L.) SCOP,, 1772 i Sonchus arvensis L., 1753, (Elytrigia repens (L.) DESV. ex NEVSKI, 1933 Ta iH. [leBHMI BNAKB
Ha po3BMTOK BypHiB i ryctota nocagku. [pu BHECEHHI THOK BOCEHM Nif 396 KinbKicTb OypsaHiB 3pocTana nopiBHSHO
3 IHWKWMM BapiaHTaMK, e BHOCUNIUCA TiNlbKM MiHepanbHi fJoOpuBa. BHeCeHHS rHO No 3amep3noMy 346y i B3UMKY MO
CHiry Npu3BOAMTb [0 HE3HAYHOIO 3HMXKEHHS (2,3-2,5 wT./M?) BypsaHie. Haibinbwa KinbKicTb OypsiHiB Big3HaYaEeTbCS
NpY BECHSIHOMY BHECEHHI THOK Nif nepeoproBaHHs 350y. TUM He MeHL, ANS MiCLEeBMX CiflbroCNBUPOOHMKIB BEUKY
NPaKTUYHY 3HAYYLLICTb MatOTb AOCAIMKEHHS, HALINEHI Ha YTOYHEHHSI CKNady Ta CTPYKTYpU 3aCMiYeHOCTi, KiflbKOCTi Ta
Macu bypaHiB y nocagkax kaptonai. LLi AaHi MatoTb cnpusTy BUPOBIeHHID ePekTUBHOI cUCcTeEMU 6GOPOTbOM 3 BYpIHOM i
OTPMMAHHIO BUCOKMX YPOXAiB KapTOnAi B perioHi

KntouoBi cnoBa: KinbKicTb Ta Maca byp»sHiB, 04HOPiYHI Ta BaratopiyuHi 6ypsaHK, 3aCMIYEHICTb MOCZOK, FHil Ta MiHEpanbHi
nobpwmea
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