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PEARLEAF BLISTER MITE

(Eriophyes pyri Pgst.): Biological Features and Measures to Limit
its Harmfulness in Pear Plantations of Ukraine

Goal. To clarify the biological
features of pearleaf blister mite (Erio-
phyes pyri Pgst.) and investigate the
effectiveness of such preparations as:
Sivanto Prime 200 SL, PK (flupyradi-
furone, 200 g/1), Danadim stable, KE
(dimethoate, 400 g/1), Oberon Rapid
240 SC, KS (spiromesifen, 228.6 g/1
+ abamectin, 11.4 g/1), Fufanon
570, KE (malathion, 570 g/1) and
Aktofit, KE (aversectin C, 0.2%),
reduce the number and harmfulness
of this phytophagan, its impact on
the productivity of pears in industrial
plantations. Methods. To determine
the colonization of pear plantations
by mites in horticultural farms of
Ukraine, route surveys were carried
out in the industrial pear plantations
of Yablunivska variety. The plan-
ting scheme was 0.8 X 3.5 m. The
planting year was 2014. The crown
shape was thinned (improved) and
story. The rootstock was a quince
tree A. Stages of plant development
at the time of treatment were «burst-
ing buds (green cone)» (BBCH 10),
«white buds» (BBCH 55), «end of
Sflowering> (BBCH 69) and «fruit de-
velopment> BBCH 75). The technical
effectiveness of pesticides at different
application rates was determined. The
accounts were performed according to
generally accepted methods in horti-
culture, plant protection and ento-
mology. Results. Female pear leaf
blister mite overwinter under the up-
per scales of the buds. In spring, at
an average daily temperature above
10°C, they begin to feed with the juice
of young leaves, covering them with
galls, and lay eggs («bud bursting
(green cone)» — «white bud») stages.
The development of the first gene-
ration ends at the end of «flowering».
Females of the second generation ap-
pear in late June, the third genera-
tion — in the first half of July. After
rebirth, they leave galls and populate
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the buds for wintering (mid-late June
to late Julyearly August). During the
growing season the phytophagan de-
velops in three generations. The use
of Danadim stable, KE, Fufanon
570, KE, Sivanto Prime 200 SL, PK,
Oberon Rapid 240 SC and Aktofit,
KE provided a reduction in the num-
ber of this species by 75.3—93.9%,
allowed to increase the effectiveness
of basic biometric and biochemi-
cal indices of plantations, to obtain
high-quality products with a yield
of 1.1—1.5 times higher comparing
with the control. Conclusions. Du-
ring the growing season, the pear gall
mite develops in three generations.
Taking into account the peculiari-
ties of the biology of pears and mites
in the spring, the peculiarities of the
mechanism of action of drugs against
this species and other phytophages
(leafeating, stem, sucking, inclu-
ding against the brown-marble bug)
are most advisable to apply: in the
phase of «bud break (green cone)» —
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Danadim stable, EC (2.0 I/ ha); in
the «white bud» phase — Fufanon
570, EC (2.0 I/ha), after the «end
of flowerings — Danadim stable, EC
(2.0 I/ha). In summer (against the
second and third generations of the
pest), Sivanto Prime 200 SL, RK
(0.75—1.0 I/ha), Oberon Rapid 240
SC, KS (0.6—0.8 I/ha), Aktofit, EC
(6.0 l/ha) taking into account the du-
ration of their action
pear; protection; preparations;
insecticides; technical efficiency;
biometric and physiological indi-
ces; yield; marketability of fruits

According to the State Statistics
Service of Ukraine, in 2020 the area
of pear plantations was 13.0 thou-
sand hectares, about 152.3 thousand
tons of standard fruit products were
harvested with an average yield of
12.5 t/ha [1]. In 2025, the total
area of pear orchards will amount to
about 20 thousand hectares, which
will allow receiving at least 250
thousand tons of fruit annually [2].

There are more than 200 spe-
cies of pests, mites and rodents in
pear plantations of Ukraine, which
weaken the vital activity of plants
during the growing season. In the
absence or untimely implementa-
tion of protective measures against
them, the commercial yield is re-
duced by 21—28% [3—4]. An im-
portant role in reducing the harmful
effects of phytophagans, weeds and
pathogens in the agrobiocenosis of
the garden belongs to the chemical
measure [3—5].

Harmful species of four-legged
mites cause significant damage to
plantations. The leading place in
terms of harmfulness belongs to the
pearleaf blister mite (Eriophyes pyri
Pgst.), which causes the formation
of galls on leaves, swelling on green
shoots and fruits. Damage to buds,
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ovaries, drying of leaves, disruption
of photosynthesis, slow growth of
fruits, deterioration of marketability
are observed, loss of yield reaches
95% [6—8].

It is worth recalling the biolo-
gy of this pest: the entrance to the
gal is only on the underside of the
leaf, which greatly complicates the
effectiveness of preparations to re-
duce their number and harmful-
ness by contact method (washout,
likelihood of contact with harmful
object and duration of compounds
reduces) [3, 5—S8]. Therefore, the
use of insecticides exclusively of
contact or contact-intestinal action
or acaricides, most of which are ex-
clusively contact compounds, will
be ineffective against this species.
Among other reasons for the low
effectiveness of chemical prepara-
tions from this dangerous pest there
is long-term use of the same chemi-
cal compounds, resistance to cer-
tain groups, violations of application
technology [3, 5, 7, 9].

Currently in Ukraine there are
no preparations registered against
pearleaf blister mite (except Omait
57%, EV (propargite, 570 g/1) [12,
13]. According to foreign publica-
tions, preparations Movento 100SC
(spirotetramate, Kanemite 150 SC
(nocil), Envidor 240 SC (spirodi-
clofen), Emulpar 940 EC (Came-
lina sativa) and Ortus 05 SC (fen-
pyroximate) are effective (over 80%)
against pearleaf blister mite during
the growing season [10]).

At the end of the growing season
(females emerge from the galls on
the leaves and populate the buds), it
is recommended to treat the planta-
tions with sulfur-based preparations,
in particular calcium polysulfide
[6, 11].

Currently, tactics to protect pears
from this dangerous species should
be based on reducing its numbers in
those periods of development when
the pest is most vulnerable (rebirth
of individuals from the dormant
state in which they wintered, the
beginning of their migration from
wintering grounds, mass openly
tenacious attack of leaves surface,
the beginning of the formation of
galls, etc.). In addition, an impor-
tant dominant issue is the use of mi-
crobiological preparations, modern
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chemical compounds based on new
active substances and mechanism of
action.

Therefore, clarifying the biology
of phytophagan, the application of
preparations of different origins in
the most vulnerable periods of its
development (taking into account
the phenophases of the tree itself)
are the dominant issues of rational
protection to maximize effect and
environmental safety, which deter-
mined the relevance of research.

Goal. To clarify the features of
the biology of pearleaf blister mite
(Eriophyes pyri Pgst.), to investigate
the effectiveness of preparations
Danadim stable, KE (dimethoate,
400 g/1), Fufanon 570, KE (mala-
thion, 570 g/1), Sivanto Prime 200
SL, PK flupiradifuron, 200 g/1),
Oberon Rapid 240 SC, KS (spi-
romesifen, 228.6 g/1 + abamectin,
11.4 g/1), and Aktofit, KE (aversec-
tin C, 0.2%) to reduce the number
and harmfulness of phytophagan,
influence on indicators of produc-
tivity of a pear in industrial planta-
tions.

Methods. Laboratory studies to
clarify the biology of the pest were
conducted in the insectarium of the
Department of Plant Protection
and Quarantine of Uman National
University of Horticulture (UNUH)
during 2017—2021. For this pur-
pose, entomological gardens were
used, where there were flasks with
water and shoots of pear of Yab-
lunivska variety, cut in the indus-
trial garden in the stage of «swelling
of the buds» (BBCH 01). Route
surveys to determine the popula-
tion of pear orchards with the mite
were carried out during 2015—2021
in horticultural farms of the Steppe
(Zaporizhzhia, Dnipropetrovsk,
Kherson, Mykolaiv regions) and the
Forest-Steppe of Ukraine (Cher-
nivtsi, Vinnytsia, Cherkasy, Pol-
tava, Kyiv regions). Field studies
were conducted industrial pear gar-
dens in the conditions of the edu-
cational and production department
of the university during 2019—2021.
Yablunivska variety trees. Planting
scheme — 0.8 X 3.5 m. Year of
planting — 2014. Crown shape —
sparse (improved) — tiered. Root-
stock — Quince A. Stages of
plant development at the time of
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treatment — «bud burst (green
cone)» (BBCH 10), «white bud»
(BBCH 55), «end of flowering»
(BBCH 69) and «fruit develop-
ment> BBCH 75). Soil — shallow,
low-humus dusty-loamy podzolic
leached chernozem: humus con-
tent — 1.3—2.5%; pH — 4.8—5.2;
mobile compounds P,0; — 130—
180 mg/kg and K,O — 8.9—
9.2 mg/kg (by Chirikov method).
Measures for the care of the experi-
mental site are loosening the soil in
the stem strips during the growing
season, application of organic and
mineral fertilizers, pruning, mo-
wing the grass in between rows (row
spacing), protection against pests
and diseases.

The technical effectiveness of
insecticides against pearleaf blister
mite and their effect on pear pro-
ductivity in industrial plantations
were determined. To do this, trees
were sprayed on the experimental
plots (at the stage of «bud burst
(green cone)» (BBCH 10), «white
bud» (BBCH 55), «end of flowe-
ring> (BBCH 69) and «fruit deve-
lopment» (BBCH 75) with prepara-
tions Danadim stable, KE, Fufanon
570, KE; Sivanto Prime 200 SL,
PK, Oberon Rapid 240 SC, KC and
Aktofit, KE at different application
rates.

Our choice of these preparations
against pearleaf blister mite is ex-
plained by the fact that:

— Aktofit, KE as a contact aca-
ricide is used in garden plan-
tations against spider mites;

— Oberon Rapid 240 SC, KC is
used in apple orchards against
herbivorous mites;

— Sivanto Prime 200 SL, PK is
primarily designed against la-
tently living harmful objects,
is characterized by high sys-
temic action in the acropetal
direction of the phloem of
plants;

— Danadim stable, KE due to
the latest formulation and
original formulation of its pre-
parative form has a high con-
tact and long-term (10—15
days) systemic action, which
ensures its rapid penetration
into plant tissues and vessels,
moving evenly to all parts,

— Fufanon 570, KE is charac-
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terized by strong contact ac-
tion and powerful fumigation
effect.

The latter are currently regis-
tered only in apple trees [12, 13].

Accounting was performed ac-
cording to the methods adopted in
horticulture, plant protection and
entomology [14, 15]. Location of
plots was randomized. Tree — re-
petition.

The effectiveness of the prepa-
rations was determined by reducing
the mite population of tree leaves
and the intensity of the formation of
galls on them relative to the control
[15].

The yield of plantations in the
experimental plots was determined
on the day of harvest: the third
decade of September. Accounts of
biochemical and biometric indica-
tors of trees for the growing season
were conducted in the late third de-
cade of August.

Results and discussions. Accor-
ding to the results of surveys, there
is an increase in the area of pear
plantations in Ukraine, inhabited by
this harmful species, up to 10 thou-
sand hectares.

It is established that females
pass the winter under the upper
integumentary scales of buds, their
number is up to 150 individuals per
bud. They wake up in the spring
at an average daily temperature
above 10°C, without leaving the
buds, begin to feed on the juice of
young, not yet fully opened leaves
and lay eggs, massively inhabi-
ting leaves and covering them with
galls (stages of «bud burst (green
cone)») (BBCH 10) — «white bud»
(BBCH 55). The development of
the first generation, which lasts
30—35 days and ends at the «end of
flowering» (BBCH 69), occurs first
inside buds and then on the surface
of young leaves, where young fe-
males make galls next to parent and
lay eggs. The female lays up to 18
eggs. The second generation emer-
ges in the late June (BBCH 74),
the third — in the first half of July
(BBCH 77), which after rebirth mi-
grate from the galls for 35—40 days
(mid — late June to late July — ear-
ly August) and populate the buds for
wintering. The development of sum-
mer generations lasts 15—20 days.
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Thus, during the growing season
this phytophagan develops in three
generations.

Galls on the leaves are first light
green, later — dark brown, first
they are located along the central
vein (Fig. 1), then cover the entire
leaf blade (Fig. 2), blacken and dry.
Damaged buds are enlarged, are one
and a half—two weeks behind in de-
velopment, dry up.

Thus, the development of the
first generation of the pest conti-
nues during the second-third decade
of April (stages «bud burst (green
cone») (BBCH 10) — «white bud»
(BBCH 55) to the third decade
of May («the end of flowering»)

(BBCH 69). That is why, in our
opinion, it is especially important
and first and foremost to conduct
protective measures against phy-
tophagan during the spring growing
season, when the leaf apparatus of
the tree is most actively formed and
its generative organs begin to be
laid.

It should be added that during
this growing season the number of
useful species will also be low, as
entomophages and acariphages are
still regenerating after winter [3].

It is established that the use
of preparations Danadim stable,
KE (2.0 1/ha), Fufanon 570, KE
(2.0 1/ha), Sivanto Prime 200 SL,

Fig. 1. Damage to pear leaves by pearleaf blister mite
(«end of flowering» stage (BBCH 69))

Fig. 2. Damage to pear leaves by pearleaf blister mite
(«fruit development» stage (BBCH 75))
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PK (0.75—1.0 1/ha), Oberon Rapid
240 SC, KC (0.6—0.8 1/ha) and
Aktofit, KE (6.0 1/ha) reduced the
number of pests by 75.3—93.9%
(Table 1). This ensured the reco-
very of high-quality pear products
with a yield of 1.1—1.5 times higher
than the control. The yield of non-
standard products did not exceed
10.1% against 19.7% in the control
(water treatment) (Table 2). The use
of these preparations allowed to in-
crease the effectiveness of the main
biometric indicators of trees, name-
ly: length by 6.1—45.5%, thickness
of annual shoots by 1.1 times, leaf
surface thickness by 3.9—40.2%
(Table 2) what is important for lay-
ing potential fruit buds and future
harvests. The results of biochemi-
cal analysis of fruits also indicate
the feasibility of such protection:

compared to the control variant
(water treatment) is higher in fruit
dry matter by 0.7—14.4%, sugars —
by 1.1—4.5%, titrated acids — by
5.9—11.1%, pectic substances —
by 16.7%, and ascorbic acid — by
3.2—4.5% |3].

The research results are iden-
tical to the research results of fo-
reign authors. They also emphasize
that the protection of plantations is
most effective in the spring-summer
growing season [5, 7—10] with the
use of modern insecticides of va-
rious origins and mechanisms of
action. This will effectively reduce
the harmfulness of the pearleaf blis-
ter mite and, accordingly, the fu-
ture stock of wintering females in
the buds.

The use of sulfur-based prepara-
tions, in particular calcium polysul-

1. Effectiveness of preparations against pearleaf blister mite in industrial pear
plantations (educational and production department of UNUH,

Yablunivska variety,

average 2017—2021)

fide [6, 11], at the end of the gro-
wing season (emergence of females
from the galls on the leaves and at-
tack of buds), due to the extended
migration of females (35—40 days)
and short duration of these acari-
cides (no more than 5—7 days),
causes an increase in the number of
treatments and the rise in price of
the resulting products. These argu-
ments convince us of the feasibility
of protective measures against the
pest in the early spring and summer
growing season.

The study was conducted at the
expense of the budget of the De-
partment of Plant Protection and
Quarantine of UNUH (program
«0101U004495» Optimal use of
natural and resource potential of
agroecosystems of the Right Bank
Forest-Steppe of Ukraine»).

CONCLUSIONS
Pearleaf blister mite is a dan-
gerous species for pear plantation.

Technical effectiveness, % Females, which overwinter under
No. Va;':"l'fc(gtﬂil:‘a:::")’“r «Bud burst «White | «The end of «Fruit the upper integumentary scales of
plicati € (green cone)» cone» flowering» | development» . . .
(BBCH10) | (BBCH55) | (BBCH69) | (BBCH75) buds, in spring, at an average daily
temperature above 10°C, without
1 | Water (water treatment) 0.0 0.0 0.0 0.0 leaVing the buds, begin to feed on
2 | Omait 57 %, EB, 2.0 | (standard) 91.9 90.6 91.3 92.1 the juice Of young, not yet fuuy
3 | Sivanto Prime 200 SL, PK, 0.75 | 81.8 82.9 83.8 83.7 opened leaves and lay eggs, mas-
4 | Sivanto Prime 200 SL, PK, 1.0 827 834 84,5 84.1 SlV(’ﬁY altlta(zkmg th% lilaf:o cove(rlng it
) with galls (stages «buds burst (green
5 | Oberon Rapid 240 SC, KC, 0.6 | 83.6 88.1 915 91.7 .
cone)» (BBCH 10) — «white bud»
6 | Oberon Rapid 240 SC, KC, 0.8 86.2 91.4 92.3 93.9 (BBCH 55) The development of
7 | Danadim stable, KE, 2.0 | 91.5 93.3 93.7 924 the first generation first takes place
8 | Fufanon 570, KE, 2.0| 88.4 89.1 204 226 inside the bud, and then in young
9 | Aktofit, KE, 5.0 711 80.7 80.1 80.2 lezﬁles, Wherehyoung femgli:s make
alls next to the parent and lay eggs
10 | Aktofit, KE, 6.0 1 753 81.4 80.7 813 gavs p Y cees,
ending at the end of «flowering»
HIPos 12 13 11 12 (BBCH 69). The second-generation
2. Influence of application of preparations against pearleaf blister mite on indicators
of pear tree development and quality indicators of yield in industrial plantations (educational-scientific
production department of UNUH, Yablunivska variety, average 2017—2021)
Biometric indicators of mn
Marketability, %
No. Variant annual shoots Leaf plate surface | . 1\ oo i
(preparation, application rate) length of | the thickness area, cm? ! Standard products n/s
shoots, m | of shoots, mm (No. I grade + No. Il grade)
1 Water (water treatment) 0.33 4.2 10.2 16.9 80.3 19.7
2 | Omait 57 %, EB, 2.0 | (standard) 0.41 43 133 254 924 7.6
3 | Sivanto Prime 200 SL, PK, 0.75 | 0.38 43 1.9 23.1 92.1 7.9
4 | Sivanto Prime 200 SL, PK, 1.0 0.44 44 126 24.9 93.2 6.8
5 | Oberon Rapid 240 SC, KC, 0.6 | 035 42 1.4 228 933 6.7
6 | Oberon Rapid 240 SC, KC, 0.8 0.47 4.4 12.1 23.9 929 7.1
7 | Danadim stable, KE, 2.01 0.45 44 143 25.6 9226 7.4
8 | Fufanon 570, KE, 2.01 0.48 44 13.9 24.8 93.1 6.9
9 | Aktofit, KE, 5.01 0.36 43 106 193 87.9 10.1
HIP,, 0.9 0.9 0.9 2.1 - =
24 KapaumuH i 3axucm pocnun ISSN 2312-0614 Noi (268 ) 2022
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3. Influence of application of preparations against pearleaf
blister mite on physiological indicators in industrial pear plantations
(educational-scientific production department of UNUH, Yablunivska variety,
average 2017—2021)

Indicators
No. (preparatiox,a;;)a;;‘ltication rate) dry st’:;::ia':l_ sugars, | titrated |ascorbic acid,
substances, % ces,% % acids,% | mg/100g
1 | Water (water treatment) 14.6 0.5 8.8 0.17 3.14
2 | Omait 57 %, EB, 2.0 | (standard) 16.4 0.7 9.1 0.20 3.26
3 | Sivanto Prime 200 SL, PK, 0.75 | 15.1 0.6 9.0 0.19 3.25
4 | Sivanto Prime 200 SL, PK, 1.0 15.9 0.7 9.1 0.20 3.27
5 | Oberon Rapid 240 SC, KC, 0.6 | 14.9 0.6 8.9 0.18 3.23
6 | Oberon Rapid 240 SC, KC, 0.8 15.4 0.7 9.1 0.20 3.26
7 | Danadim stable, KE, 2.0 | 16.7 0.7 9.2 0.21 3.28
8 | Fufanon 570, KE, 2.0 | 16.4 0.7 9.1 0.20 3.27
9 | Aktofit, KE, 5.0 | 14.6 0.6 8.8 0.17 3.22
10 | Aktofit, KE, 6.0 | 14.7 0.6 8.8 0.18 324
HIPy, 0.9 0.1 0.7 0.1 0.1

females appear in late June (BBCH
74) and the third in the first half
of July (BBCH 77) which after re-
birth leave the galls and populate
buds for the winter. Their migration
lasts from the mid—late June to late
July—early August, during the gro-
wing season this phytophagan deve-
lops in three generations. The use
of preparations Sivanto Prime 200
SL, PK (0.75—1.0 1/ha), Oberon
Rapid 240 SC, KC (0.6—0.8 1/ha),
Danadim stable, KE (2.0 1/ha),
Fufanon 570, KE (2.0 1/ha) and
Aktofit, KE (6.0 1/ha) effectively
reduces the harmfulness of pearleaf
blister mite in plantations and con-
trols its number during the growing
season.

Given the peculiarities of pear
biology in the spring (the duration
of the stage of «bud burst (green
cone)» (BBCH 10) is not more than
ten days, and the stage of «white
bud» (BBCH 55) — up to seven
days), peculiarities of pest biology
(concentrates on young leaves in
newly formed galls) and peculiarities
of the mechanism of action of these
insecticides against this species and
other phytophagans (leaf-eating,
stem, sucking, including against
brown-marble bug), it is most ap-
propriate to use: preparation Dana-
dim stable, KE in the stage of «bud
burst (green cone)» (BBCH 10);
Fufanon 570, KE in the stage of
«white bud» (BBCH 55); after «end

of flowering» (BBCH
69) it is advisable to
spray with insecticide
Danadim stable, KE
against pearleaf blis-
ter mite and other
mentioned species;
in the summer gro-
wing season (against
the second and third
generations of blister
mite) it is advisable to
use preparations Si-
vanto Prime 200 SL,
PK; Aktofit, KE and
Oberon rapid 240 SC,
KC taking into ac-

Puc. 3. Cao epywi, o6pobaenuii npomu 2a108020
2pyute6o2o Kaiwa iHcekmoaxapauuoamu
(«bud burst (green cone)» stage (BBCH 10), «white
bud» (BBCH 55), «end of flowering» (BBCH 69))
Yablunivska variety, June 15, 2021
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count the duration of
their action.

The results of re-
search on the effec-
tiveness of Sivanto
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Prime 200 SL, PK; Danadim sta-
ble, KE; Oberon Rapid 240 SC;
Fufanon 570, KE and Aktofit, KE
allow to recommend to the Ministry
of Energy and Environmental Pro-
tection of Ukraine for further re-
gistration of these preparations on
pears in the specified application
norms and their inclusion in the
current national «List of pesticides
and agrochemicals approved for use
in Ukraine».
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Ipyuesuit ramosuii ki (Eriophyes
pyri Pgst.): oco6nuBocri 6iomorii Ta
3ax0mM 0OMeKeHHS II0ro IWKiIIMBOCTi B
IpylIeBUX HACA[)KEHHAX YKpainu

Merta. Ymounumu ocobnusocmi Gio-
n02ii epywesoeo eanosozo kniuja (Eriophyes
pyri Pgst.). Busuuumu  edexmueHicmo
npomu yvozo imopaza iHcekmoaxapuuu-
0ie — [anaoum cmabinvnuil, KE (Oumemo-
am, 400 /n), @yganon 570, KE (manamion,
570 &/n), Cisanmo Ilpatim 200 SL, PK (¢pny-

nipadigypor, 200 o/n) ma axapuuudie —
O6epor Panio 240 SC, KC (cnipomesigpen,
228,6 ¢/ n + abamexmun, 11,4 2/ 1), Akmogpim,
KE (asepcexmun C, 0,2%). Hocnioumu ixwiil
8NIUE HA NOKASHUKYU NPOOYKMUBHOCHI 2Py-
Wi 6 NPOMUCTOBUX HACAONHeHHSX. MeTomu.
[ 6UsHAMEHHS 3aCeNIeHHS HACAONEHD 2DY Ui
Kniugem y cadisHuuux eocnodapcmeax Ykpa-
iHu 30iticHiosany mapuipymmui obcmencerHs
8 NPOMUCTIOBUX HACAOMEHHSX 2pyuli copmy
Abnyniscoka. Cxema cadinms — 0,8 X 3,5 m.
Pix cadinnsg — 2014. ®opma KpoHu — po3-
pidacero (nokpauwero)-spycta. Iiowena —
Aiisa A. Dasu po3sumxy pociun 6 MomeHm
00p060K — «pO3NYKYBAHHA OPpyHbOK (3ene-
Huti konyc)» (BBCH 10), «6inuti nyn’aHox»
(BBCH 55), «3axinuents ysiminus» (BBCH
69) ma «pozeumox nnodie» (BBCH 75). Bu-
3HA4AnU mexHiuMy edexmusHicmv npena-
pamis npomu wiKioHUKA y Pi3HUX HOPMAX
eumpam. O6zniku nposoouny 3a 3azavHo-
NPUUHAMUMU 8 NI00iBHUY MBI, 3aXUcmi poc-
JUH i eHmomonozii memoduxamu. Pe3ynb-
tati. Camuyi 2pyuie6ozo 2aznosozo Kuiua
3uMyOme nid 6epxHimMu AycKkamu 6PyHbOK.
Hasechi, 3a cepedHb0000080i memnepamy-
pu nosimps euuge 10°C, sonu posnouuna-
1M HUSUMUCS Y OPYHOKAX COKOM MONIOOUX
JIUCMKIB, YKpUsaruu ix earamu, i 6i0knaoa-
omy AUUA Y HAasu «po3nyKysanHa 6pyHvoK
(3enenuti KoHyc)» — «6inuii nyn’snok». Pos-
BUMOK NePUI020 NOKOMIHHA 3AKIHUYEMbCS
Hanpukinyi «ysiminng». Camuui 0pyz020
NOKOMIHHS 3 AIBTAIOMbCA HANPUKIHUT HePBHST,
mpemvo2z0 NOKONIHHA — Yy Neputitt nonosu-
Hi nunus. Ilicns 6i0poOiceHHs 3anuuarmo
eanu i 3acensiomv 6pyHoKu 078 3umieni (ce-
pedura — KiHeub uepeHs 00 KiHelb TUNHI —

KapaumuH i 3axucm pocnun ISSN 2312-0614

nouamox cepnus). 3a eezemauio pimogae
po3susaEmvcs 6 MPLOX NOKOMIHHAX. 3acmo-
cysanns npenapamie ([anadum cmabino-
nuti, KE; @ypanon 570, KE; Cisanmo Ipatim
200 SL, PK; O6epon Panio 240 SC, KC; Akmo-
¢im, KE) 3a6e3ne4us10 3HUNEHHSA HUCENbHOC-
mi yvozo 6udy na 75,3—93,9%, oano 3mozy
nidsuUUUMY  Pe3yIbMamueHicms OCHOBHUX
Giomempuunux i 6ioXiMIYHUX NOKA3HUKIG
HACAOIHEHb, OMPUMAU 6UCOKOCOPMHY NPO-
oykuito 3 yposxcaitnicmio 6 1,1—1,5 pasa eu-
w010 NOPI6HAHO 3 KoHmponem. BuUcCHOBKM.
3a nepiod secemauii epyuwiesuti 2anosuil
K7iu4, PO3BUBAEMbCA 6 MPbOX NOKOMIHHAX.
Bpaxosyiouu ocobnusocmi 6ionozii epywi ma
K7iuga HAaBecHi, 0cobnu6ocmi mexaniamy Oii
npenapamie npomu Upoeo U0y Ma iHUAUX
pimodpazie  (nucmoepusyuux, Ccmeon0BUX,
CUCHUX, ¥ M. 4. 1i NPOMU KOPU1HEB0-MAPMY-
Pp06020 K70NAa) HAUlbinLWL 00UiNLHO 3ACHO-
cogysamu: y $haszy «posnykysawHs OPyHbOK
(3enenuii koryc)» — Jdanaoum cmabinvHuil,
KE (2,0 n/ea); y gpasy «Ginuil nyn’sHok» —
Dyparon 570, KE (2,0 n/ea); nicns «3akin-
YeHHSA UBIMIiHHA» — [lanadum cmabinvHutl,
KE (2,0 n/ea). Bnimky, npomu 0pyzoeo ma
mpemvoz0 NOKOMIHb WKIOHUKA, 6apmo 3a-
cmocosysamu Cisanmo Ilpaiim 200 SL, PK
(0,75—1,0 n/2a), Obepon Panio 240 SC, KC
(0,6—0,8 n/2a), Akmogim, KE (6,0 n/2a) 3
YPAXYBAHHAM MPUBAJIOCI IXHOT Oil.
IpylIa; 3aXMCT; Ipenaparu, iHCEKTO-
aKapUIN; TeXHiYHa eQeKTUBHICTD;
6iomeTpuyHi Ta ¢pisionoriyni nokasHu-
KI1I; BPOKaJiHiCTh; TOBApHiCTh IIOJiB
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