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Purpose. To evaluate the effectiveness of different insecticides against pests on two-year old
alfalfa grown for seeds. The highest seed yield was achieved after treatment 1 with an insecticide
containing active ingredients chlorpyrifos 500 g/ and cypermethrin 50 g/L applied at a dose of
1.00 L/ha and treatment 2 with insecticides containing active ingredient chlorantraniliprole 200 g/L
or lambda-cyhalothrin 50 g/L applied at a dose of 0.17 and 0.15 L/ha, respectively.
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Introduction. The primary objective of agriculture is the cultivation of crops, production of
food for human and domestic animals. With the increase of the world's population and in order to
satisfy its needs, it is necessary to raise the plant performance. Unfortunately, there are pests
reducing crop yields intended for human consumption [1, 2, 3]. It is believed that the world
produces a sufficient amount of agricultural products that meet the population’s needs, but the pest-
induced damage to crops leads to severe economic consequences [4]. For example, the presence and
number of harmful insects on alfalfa is a factor determining its seed productivity. Depending on
various conditions prevailing in each case in the grass canopy, seed yield losses can reach 30-50%
and, in some cases, even more. However, the yield can be significantly increased via timely
prevention of losses caused by diseases, pests and weeds [5, 6, 7]. The total insect-induced losses in
the yield have increased, and are largely due to changes in farming methods and cultivation
technologies.

Effective pest control is very important to minimize damage and, consequently, economic
losses, especially in recent years with an increase in the number of warm winters, which are
favorable for pest overwintering and development [8]. Different agricultural techniques, sometimes
even with growing resistant varieties, do not always ensure desired plant protection, and thus
additional control measures, like synthetic chemicals, are needed [9].

However, successful chemical control requires extensive knowledge about the insecticide
effects not only on pest (especially vectors) mortality and egg laying, but also on their feeding
behavior.

Literature review. Phytosanitary condition of agrocenoses, despite the measures taken, does
not improve due to zero or minimal tillage, non-adherence to crop rotations, unbalanced application
of mineral fertilizers, insufficient and improper use of pesticides, non-compliance with cultivation
technologies [10, 11]. Abate T. and Ampofo J.K.O. claim that there is considerable evidence that
pest populations and their numbers are significantly more numerous in monocrops than in crop
rotations, while growing two or more crops in the same field simultaneously increases the number
of entomophages and usually retains the pest numbers at low levels [12]. Agrotechnological
techniques, including site selection, crop rotation, selection of a variety (hybrid) and seeds, timing
and method of sowing, can to some extent reduce the numbers of some insects — pests. For
example, in a publication [13], researchers reported a decrease in the number of aphids on early-
sown wheat. Aheer G.M. et al. [14] showed that sowing time affected the populations of aphids and
other pests of legumes. In addition, the number of pests can be regulated by interrow width, plant
density and weed control [15]. Forbes V.E. et al. noted that the use of straw and mustard mulch
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reduced the populations and the numbers of insects — bean pests by 75% [16]. Moreover, it was
shown that sloping plots and forest belts reduced wind speed, complicated aphid migrations and,
accordingly, impacted its spread, decreasing the affection of plants by viral diseases [17]. Control of
vector insects is a serious challenge, so the choice of the most effective insecticides to control them
in different environments is always important [18, 19].

Insects are a huge group of living organisms, but not many of them are harmful to crops.
Insecticides used in crop production are selective and, as a rule, destroy all entomofauna [20].
Alfalfa is often referred to as the beginning of the food chain because it supports not only domestic
animals and humans, but also many species of wild animals and birds (more than 700) and more
than 1,000 species of arthropods, which is very important for the Earth's ecosystem [21].

Alfalfa grown for seeds is severely damaged by pests, both polyphagous and specialized. The
cultivation duration and growing period, its high fodder value and hospitable conditions for pest
overwintering favor the settlement of pests and increase in their numbers [22]. Holoborodko SP et
al.’s eco-faunal conducted studies in the Left-Bank Lower Dnipro Region of the Southern Steppe of
Ukraine, in which they determined and systematized the species composition of the biocenosis of
seed alfalfa, with an economic assessment. Complex damage to all organs of seed alfalfa is caused
by 157 pest species [23]. Alfalfa is damaged at different stages of plant development — from seed
germination to ripening. Pests inflict the most significant damage to seed fields, damaging
generative organs and seeds. The pest species composition and numbers on seed alfalfa are
influenced by weather during the growing period and winter. Therefore, the absence of protection
measures or untimely taken measures dramatically reduces the seed yield and the sowing qualities
of seeds [24].

It should be noted that pests, which severely damage two-year old alfalfa grass canopy grown
for seeds, are alfalfa weevil (imagoes and grubs), alfalfa plant bug, alfalfa seed weevil, alfalfa seed
chalcid, alfalfa aphid, and, in some years, beet webworm. The species composition of insects - pests
in alfalfa canopy, their numbers and harmfulness change markedly both zonally and during the
alfalfa life in one field as well as during the growing period [25]. However, despite the extensive
knowledge on the species composition of entomofauna on seed alfalfa, thorough published
information on the pest harmfulness and ecology as well as on integrated protection of alfalfa fields
against pest communities and individual species is extremely scarce.

Purpose. To evaluate the effectiveness of different insecticides against pests on two-year old
alfalfa grown for seeds.

Materials and methods. The study was conducted in the experimental field of the Institute of
Irrigated Agriculture of NAAS in 2017-2019. As to soil and climate, the study site is located in the
steppe (Inhulets irrigated massif).

The filed experiments were laid out in split plots. The main plots (factor A) were for water
supply conditions (no irrigation vs. irrigation); sub-plots (factors B and C) were for application of
insecticides (Table 1). Seeds were sown in wide rows with interrows of 70 cm. The sowing area
was 60 mz; the record area was 50 mz; the experiments were carried out in three replications.
Alfalfa variety Elehiia was taken. The grass canopy was two years old (sown in spring). Seeds were
harvested with the first mowing.

The composition of harmful insect species was determined by surveys using an entomological
sweep-net (10 sweeps); their numbers and ratios of different stages were associated with the phases
of plant development and weather conditions (temperature, air humidity and precipitation) [26]. The
efficiency of timing and numbers of chemical treatments was evaluated by S.O. Tribel’s method
[27] with due account for the economic thresholds of harmfulness [28].

Insecticides were applied as follows: treatment 1 was at the budding onset; treatment 2 was
prior to anthesis with a mounted sprayer ON-600 with operating fluid consumption of 250 L/ha.

Experimental data were statistically processed in AgroSTAT, XLSTAT and Statistica (v. 13).
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Table 1
Experiment design

Application of insecticide

Treatment 1 Treatment 2 (factor C)

Water supply
(factor A)
Variant
designation

(factor B)
Control (no treatment) 1-1
Dimethoate 400 g/L + lambda-cyhalothrin 50 g/L; 1.00 L/ha + 0.15
2= L/ha 1-2
o=
S g Imidacloprid 200 g/L + lambda-cyhalothrin 50 g/L; 0.20 L/ha + 0.15 123
£ 5 L/ha
S = Chlorpyrifos 500 g/L + cypermethrin 50 g/L; 1.00 L/ha 1-4
Chlorantraniliprole 200 g/L + lambda-cyhalothrin 50 g/L; 0.17 L/ha 125
+0.15 L/ha
A . Control (no treatment) 2-1
ERSSs Dimethoate 400 g/L + lambda-cyhalothrin 50 g/L; 1.00 L/ha +0.15
S : -
S 40 L/ha
E % 2 ;3 & Imidacloprid 200 g/L + lambda-cyhalothrin 50 g/L; 0.20 L/ha + 0.15 2.3
< = ~ -
s <53+ Lha
T+ 2o Chlorpyrifos 500 g/L + cypermethrin 50 g/L; 1.00 L/ha 2-4
<SS
= £ % — Chlorantraniliprole 200 g/L + lambda-cyhalothrin 50 g/L; 0.17 L/ha 2.5
= ° +0.15 L/ha
= . Control (no treatment) 3-1
= § . % b Dimethoate 400 g/L + lambda-cyhalothrin 50 g/L; 1.00 L/ha + 0.15 3.0
= T oS L/ha )
~ FE el
g ‘81 Eﬁ g ;g é" Imidacloprid 200 g/L + lambda-cyhalothrin 50 g/L; 0.20 L/ha + 0.15 33
2 <STY<=3+4 Lha
g '8 = % S Chlorpyrifos 500 g/L + cypermethrin 50 g/L; 1.00 L/ha 3-4
= E < S Chlorantraniliprole 200 g/L + lambda-cyhalothrin 50 g/L; 0.17 L/ha 3.5
2 ° +0.15 L/ha
5 - Control (no treatment) 4-1
z S E i\g Dimethoate 400 g/L + lambda-cyhalothrin 50 g/L; 1.00 L/ha + 0.15 42
MR L/ha )
‘g % 8 Imidacloprid 200 g/L + lambda-cyhalothrin 50 g/L; 0.20 L/ha + 0.15 4.3
> ST L/ha i
>
g JQ: %D Chlorpyrifos 500 g/L + cypermethrin 50 g/L; 1.00 L/ha 4-4
5 %D s Chlorantraniliprole 200 g/L + lambda-cyhalothrin 50 g/L; 0.17 L/ha 4.5
+0.15 L/ha
o . e Control (no treatment) 5-1
S —§ %0 b Dimethoate 400 g/L + lambda-cyhalothrin 50 g/L; 1.00 L/ha + 0.15 59
g S -
§ cf 2 ;;3 ;\g Imidacloprid 200 g/L + lambda-cyhalothrin 50 g/L; 0.20 L/ha + 0.15 53
g e % > Chlorpyrifos 500 g/L + cypermethrin 50 g/L; 1.00 L/ha 5-4
=353 Chlorantraniliprole 200 g/L + lambda-cyhalothrin 50 g/L; 0.17 L/ha
oo +0.15 Lha >

Results and discussion. Several pest species were found on alfalfa, differing in peculiarities
of their development and damage to plants. When the two-year old alfalfa canopy (budding onset)
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was inspected before insecticide treatment, the average numbers of pests were as follows: alfalfa
plant bug — 3.0 specimens/10 sweeps, alfalfa aphid — 20.0 specimens/10 sweeps, beet webworm —
3.0 specimens/10 sweeps, alfalfa weevil (imagoes/grubs) — 1.0/3.0 specimens/10 sweeps, and
alfalfa seed weevil — 1.0 specimens/10 sweeps (Table 2). It is known that the effectiveness of
different insecticides against mandibulates and sucking pests is not the same, so there is a need to
assess the effectiveness of universal and binary mixtures of insecticides against the pest complex.
Treatment 1 reduced the pest numbers in the canopy: alfalfa plant bug — by 70.0-93.3%,
alfalfa aphid — by 93.0-97.5%, beet webworm — by 80.0-96.7, alfalfa weevil (imagoes/grubs) — by
60.0-90.0%/73.3-93.3%, and alfalfa seed weevil — by 76.0-94.0%, depending on the insecticide.

Table 2
Pest numbers before and after the application of insecticides and their effectiveness on two-
year old alfalfa grown for seeds, (2017-2019 average)

Pest numbers, specimens/10 sweeps Reduction in the pest numbers, %
= S g T2 3 5]
< K= <} 0B o o — |
- = = o5 8= g &0 =15
s 2 o S =3 s 5 s = Bz | E|Ea| 8l=s
= = 5 < = & & L'T; o “7; 8 = | = 5) 5 ’g B |5
£ £ £ 3 S g €% | €% |E| 52| £ 3z
Sl < 2 << < < Sle1 2 s8) 88
S| S| 8| EE|E|s
Z_E < R << “_.‘m ng
befor | af- before | after befor after |before| after befor after befo after <| <
€ ter € € re
Treatment 1
| 1] 4.0 25.0 4.0 2.0/5.0 2.0 0.0 - - - - - -
| 2| 0.9 0.5 0.6 0.4/0.8 0.3 0.0 | 70.0 | 97.5 | 80.0 | 60.0/73.3| 70.0
| 3| 30 [ 05 20.0 1.4 3.0 04 |1.0/3.0] 0.2/0.4 1.0 0.2 0.0 0.0 | 83.3 | 93.0 | 86.7 | 80.0/86.7 | 80.0| -
| 4 | 0.2 0.8 0.1 0.1/0.2 0.1 0.0 | 93.3 | 96.0 | 96.7 | 90.0/93.3|90.0| -
5 0.3 1.0 0.3 0.2/0.3 0.2 0.0 | 90.0 | 95.0 | 90.0 | 80.0/90.0 | 80.0 | -
Treatment 2
|1-1] 2.1 10.0 2.0 0.0/0.0 3.8 4.7 - - - - - -
11-2 0.8 0.2 0.8 0.0/0.0 1.0 0.9 |60.0 | 98.8 | 80.0 - 66.777.5
11-3|] 2.0 [ 0.6 17.0 0.7 4.0 0.1 |0.3/0.0 | 0.0/0.0 3.0 0.7 40 | 0.6 | 70.0 | 959 | 97.5 - 76.7 | 85.0
|1-4 | 0.3 0.3 0.1 0.0/0.0 0.3 0.3 85.0 | 98.2 | 97.5 - 90.0 | 92.5
1-5 0.4 0.5 0.1 0.0/0.0 0.5 04 | 80.0 [ 97.1 | 97.5 - 83.3190.0
| 2-1] 1.4 2.1 0.2 0.0/0.0 2.9 3.7 - - - - - -
| 2-2] 0.5 0.0 0.0 0.0/0.0 0.5 0.7 | 58.3 [100.0]100.0 - 70.6 | 80.0
12-3] 1.2 | 03 33 0.1 0.6 0.0 |0.0/0.0 | 0.0/0.0 1.7 0.4 3.5 0.4 | 750 | 97.0 |100.0 - 76.5 | 88.6
| 2-4| 0.1 0.0 0.0 0.0/0.0 0.2 0.2 | 91.7 |100.0 | 100.0 - 88.2194.3
2-5 0.2 0.0 0.0 0.0/0.0 0.3 0.3 83.3 |100.0 | 100.0 - 82.4191.4
| 3-1] 1.3 3.9 0.1 0.0/0.0 2.0 3.5 - - - - - -
13-2 | 0.4 0.0 0.0 0.0/0.0 0.4 0.6 | 60.0 |100.0 | 100.0 - 71.4] 80.6
13-3] 1.0 | 0.2 54 0.2 0.4 0.0 |0.0/0.0 | 0.0/0.0 1.4 0.3 3.1 0.3 80.0 | 96.3 |100.0 - 78.6 | 90.3
13-4 | 0.1 0.1 0.0 0.0/0.0 0.1 0.2 |90.0 | 98.1 |100.0 - 92.9193.5
3-5 0.2 0.2 0.0 0.0/0.0 0.2 0.3 80.0 | 96.3 |100.0 - 85.7190.3
| 4-1] 1.0 34 0.0 0.0/0.0 1.6 3.0 - - - - - -
14-2 | 0.3 0.0 0.0 0.0/0.0 0.3 0.5 62.5 |100.0 | 100.0 - 70.0 | 81.5
14-3] 0.8 | 0.1 3.6 0.0 0.1 0.0 |0.0/0.0 | 0.0/0.0 1.0 0.2 27 | 03 87.5 [100.0 | 100.0 - 80.0 | 88.9
14-4 | 0.1 0.0 0.0 0.0/0.0 0.1 0.2 | 87.5 |100.0 | 100.0 - 90.0 | 92.6
4-5 0.1 0.0 0.0 0.0/0.0 0.1 0.2 87.5 [100.0 | 100.0 - 90.0 | 92.6
15-1] 1.2 3.5 0.0 0.0/0.0 1.7 33 - - - - - -
15-2 | 0.4 0.0 0.0 0.0/0.0 0.4 0.6 | 60.0 |100.0 | 100.0 - 69.2 | 80.0
15-3] 1.0 | 0.2 4.0 0.2 0.3 0.0 |0.0/0.0| 0.0/0.0 1.3 0.3 30| 04 | 80.0 | 95.0 | 100.0 - 76.9 | 86.7
15-4 | 0.1 0.0 0.0 0.0/0.0 0.1 0.1 90.0 |100.0 | 100.0 - 92.3196.7
5-5 0.1 0.1 0.0 0.0/0.0 0.2 0.3 90.0 | 97.5 |100.0 - 84.6 1 90.0

Insecticide containing active substances chlorpyrifos 500 g/L and cypermethrin 50 g/L
applied at a dose of 1.00 L/ha was the most effective for pest control (except for alfalfa aphids). It
reduced the numbers of alfalfa plant bug - by 93.3%, alfalfa aphid — by 96.0%, beet webworm — by
96.7%, alfalfa weevil (imago/grub) — by 90.0/93.3% and alfalfa seed weevil — by 90.0%, and before
treatment 2 (prior to anthesis), the pest numbers were the lowest compared to the other variants.
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Treatment 2 helped to reduce the pest numbers in the canopy. Insecticide containing active
substances chlorpyrifos 500 g/L. and cypermethrin 50 g/L applied at a dose of 1.00 L/ha was the
most effective. It reduced the numbers of alfalfa plant bug — by 85.0-91.7%, alfalfa aphid — by
85.0-91.7%, beet webworm — by 97.5%, alfalfa seed weevil — by 88.2-92.3% and alfalfa seed
chalcid — by 92.5-96.7%, depending on the insecticide in treatment 1 (1-4; 2-4; 3-4; 4-4; 5-4).

Under rainfed conditions and with application of this insecticide, alfalfa seed weevil-inflicted
damage to seeds was 0.22—0.28 seeds/pod and alfalfa seed chalcidinflicted damage was 0.08-0.10
seeds/pod, depending on the insecticide in treatment 1. When irrigated, these indicators were: 0.19—
0.24 seeds/pod and 0.06-0.08 seeds/pod, respectively (Table 3). The low pest numbers or their
absences usually positively affect the development of generative organs and, accordingly, the seed
productivity of plants. However, the fumigation action of this insecticide had a negative effect on
the numbers of pollinating insects, interfering with the formation of pods and seeds in generative
organs and further affecting the plant performance. Thus, under rainfed conditions, 6.7-7.2
pods/raceme and 2.44-2.69 seeds/pod were formed, and under irrigation, there were 7.6-8.0
pods/raceme and 3.47-4.00 seeds/pod, depending on the insecticide in treatment 1. At the same
time, the under rainfed conditions, the seed yield was 330.53-390.61 kg/ha, exceeding the control
by 10.54-70.62 kg/ha. When irrigated, the seed yield was 437.63—535.96 kg/ha, exceeding the
control by 13.03—-111.36 kg/ha.

Table 3
Yield structure, seed yield and preserved alfalfa yield, depending on the insecticide
application and water supply (2017-2019 average)

g Seed number per pod g; f:n ,FTZ“
. 22 Intact Damaged by z ] ZE
Variant § § s b g g ED

"g B e Fullvalue Shrivelled | Total Alfalfa sped Alfalfa §eed E 3 Z

£ weevil chalcid S k> &

DL 1-1 6.6 2.66 1.87 0.79 0.59 0.46 0.13 1.92 319.99 -
DL 1-2 6.7 2.70 2.06 0.64 0.47 0.36 0.11 1.93 357.73 37.74
DL 1-3 6.8 2.70 2.11 0.59 0.44 0.33 0.11 1.93 366.34 46.35
DL 1-4 6.7 2.44 1.93 0.52 0.38 0.28 0.10 1.94 330.53 10.54
DL 1-5 6.9 2.69 2.19 0.50 0.37 0.28 0.09 1.94 382.79 62.80

Mean 6.73 2.64 2.03 0.61 0.45 0.34 0.11 1.93 351.48 -
DL 2-1 6.9 2.76 2.06 0.71 0.52 0.41 0.12 1.93 352.16 32.17
DL 2-2 7.0 2.84 2.26 0.57 042 0.32 0.10 1.94 393.72 73.73
DL 2-3 7.0 2.85 2.32 0.53 0.39 0.29 0.10 1.94 403.17 83.18
DL 2-4 6.9 2.58 2.12 0.46 0.34 0.25 0.09 1.95 363.72 43.73
DL 2-5 7.1 2.85 2.41 0.44 0.33 0.25 0.08 1.95 421.28 101.29

Mean 6.97 2.78 2.23 0.54 0.40 0.30 0.10 1.94 386.81 -
DL 3-1 7.0 2.79 2.13 0.66 0.49 0.38 0.11 1.95 365.40 45.41
DL 3-2 7.1 2.89 2.35 0.54 0.40 0.30 0.09 1.96 408.55 88.56
DL 3-3 7.2 2.90 2.40 0.50 0.37 0.28 0.10 1.96 418.35 98.36
DL 3-4 7.0 2.63 2.20 0.43 0.32 0.24 0.08 1.97 377.39 57.40
DL 3-5 7.3 291 2.50 042 0.31 0.23 0.08 1.97 437.17 117.18

Mean 7.12 2.83 2.32 0.51 0.38 0.28 0.09 1.96 401.37 -
DL 4-1 7.2 2.84 2.20 0.64 0.47 0.36 0.10 1.96 378.20 58.21
DL 4-2 7.3 2.94 243 0.51 0.38 0.29 0.09 1.96 422.86 102.87
DL 4-3 7.3 2.96 2.49 0.47 0.35 0.26 0.09 1.97 433.01 113.02
DL 4-4 7.2 2.69 2.28 0.41 0.30 0.22 0.08 1.98 390.61 70.62
DL 4-5 7.4 2.98 2.59 0.40 0.29 0.22 0.07 1.98 452.48 132.49

Mean 7.26 2.88 2.40 0.49 0.36 0.27 0.09 1.97 41543 -
DL 5-1 7.0 2.76 2.09 0.67 0.49 0.38 0.11 1.94 358.56 38.57
DL 5-2 7.0 2.85 2.31 0.54 0.40 0.30 0.10 1.95 400.87 80.88
DL 5-3 7.1 2.86 2.36 0.50 0.37 0.27 0.10 1.95 410.50 90.51
DL 5-4 7.0 2.59 2.16 0.43 0.32 0.24 0.08 1.96 370.33 50.34
DL 5-5 7.2 2.87 245 0.42 0.31 0.23 0.08 1.96 428.94 108.95

Mean 7.05 2.79 2.27 0.51 0.38 0.29 0.09 1.95 393.84 -

Mean 7.03 2.78 2.25 0.53 0.39 0.30 0.10 1.95 389.78 -

I1-1 7.7 3.68 2.80 0.59 047 0.37 0.10 2.07 424.60 -
11-2 7.9 3.89 3.16 0.49 0.39 0.30 0.09 2.07 478.96 54.36
11-3 8.0 3.93 3.26 0.45 0.36 0.28 0.08 2.08 493.26 68.66
114 7.6 3.47 2.89 0.39 0.31 0.24 0.08 2.08 437.63 13.03
11-5 8.3 3.99 3.42 0.38 0.30 0.23 0.07 2.08 518.73 94.13

Mean 7.89 3.79 3.10 0.46 0.37 0.28 0.08 2.07 470.64 -
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12-1 7.9 3.93 3.13 0.54 0.43 0.33 0.09 2.08 474.43 49.83
12-2 8.1 4.19 3.53 0.44 0.35 0.27 0.08 2.08 535.20 110.6
12-3 8.3 4.25 3.64 0.41 0.33 0.25 0.08 2.08 551.20 126.6
12-4 7.8 3.76 3.22 0.36 0.28 0.21 0.07 2.09 489.02 64.42
12-5 8.4 434 3.82 0.35 0.28 0.21 0.06 2.08 579.66 155.06
Mean 8.08 4.09 347 042 0.33 0.26 0.08 2.08 525.90 -
13-1 8.1 4.02 3.28 0.49 0.39 0.31 0.09 2.08 497.31 72.71
13-2 8.3 430 3.70 041 0.32 0.25 0.07 2.09 561.02 136.42
13-3 8.4 4.37 3.81 0.38 0.30 0.23 0.07 2.09 571.77 153.17
134 8.0 3.87 3.38 0.33 0.26 0.20 0.06 2.10 512.67 88.07
13-5 8.7 4.48 4.01 0.32 0.25 0.19 0.06 2.09 607.61 183.01
Mean 8.27 4.21 3.63 0.39 0.31 0.24 0.07 2.09 551.28 -
14-1 8.2 4.14 3.43 0.48 0.38 0.30 0.08 2.09 519.86 95.26
14-2 8.4 4.45 3.87 0.39 0.31 0.24 0.07 2.09 586.46 161.86
14-3 8.5 4.52 3.98 0.36 0.29 0.22 0.07 2.10 603.97 179.37
14-4 8.0 4.00 3.53 0.32 0.25 0.19 0.06 2.10 535.96 111.36
14-5 8.8 4.64 4.19 0.31 0.24 0.19 0.06 2.10 635.16 210.56
Mean 8.38 435 3.80 0.37 0.30 0.23 0.07 2.10 576.28 -
15-1 8.0 3.96 3.20 0.51 0.40 0.32 0.09 2.08 485.61 61.01
15-2 8.2 4.24 3.62 0.42 0.33 0.26 0.08 2.08 547.79 123.19
15-3 8.4 4.30 3.72 0.39 0.31 0.23 0.07 2.09 564.16 139.56
154 7.9 3.80 3.30 0.34 0.27 0.20 0.07 2.09 500.53 75.93
15-5 8.6 4.40 391 0.33 0.26 0.20 0.06 2.09 593.29 168.69
Mean 8.19 4.14 3.55 0.40 0.31 0.24 0.07 2.09 538.28 -
Mean 8.16 4.12 3.51 0.41 0.32 0.25 0.07 2.09 532.47 -
Significance of partial differences
A 0.147  5.502 4.959 0.587 0.264 0.161 0.015 0.161 61.318
B 0.024  0.040 0.050 0.012 0.009 0.005 0.002 0.012 1.118
C 0.023  0.022 0.025 0.013 0.014 0.008 0.002 0.004 0.719
Significance of the means (main effects)
A 0.017  0.635 0.573 0.068 0.030 0.019 0.002 0.019 7.080
B 0.004  0.007 0.009 0.002 0.002 0.001 0.001 0.002 0.204
C 0.004  0.004 0.005 0.002 0.003 0.002 0.001 0.001 0.131

Note: RF = rainfed; I = irrigatred.

The highest seed yield was achieved after treatment 1 with insecticide containing active
ingredients chlorpyrifos 500 g/l and cypermethrin 50 g/L applied at a dose of 1.00 L/ha and
treatment 2 with insecticide containing active ingredients chlorantraniliprole 200 g/L and lambda-
cyhalothrin 50 g/L applied at a dose of 0.17 L/ha and 0.15 L/ha, respectively. With irrigation on this
variant, 8.8 pods/raceme and 4.64 seeds/pod were produced, and the seed productivity was 635.16
kg/ha, which was higher than the control value by 210.56 kg/ha. Under rainfed conditions, plants
formed 7.4 pods/raceme and 2.98 seeds/pod. Here, the seed yield was 452.48 kg/ha, exceeding the
control by 132.49 kg/ha.

Conclusions. Insecticide containing active substances chlorpyrifos 500 g/L and cypermethrin
50 g/L applied at a dose of 1.00 L/ha was the most effective for pest control (except for alfalfa
aphids). However, the fumigation action of this insecticide had a negative effect on the numbers of
pollinating insects, interfering with the formation of pods and seeds and further affecting the plant
performance, so this insecticide should not be used prior to anthesis (treatment 2). The highest seed
yield was achieved after treatment 1 with insecticide containing active ingredients chlorpyrifos 500
g/L and cypermethrin 50 g/L applied at a dose of 1.00 L/ha and treatment 2 with insecticide
containing active ingredients chlorantraniliprole 200 g/L and lambda-cyhalothrin 50 g/L applied at a
dose of 0.17 L/ha and 0.15 L/ha, respectively.
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3AXHCT HACIHHEBOI JIIOIIEPHH JIPYTOI'O POKY JKHTTA BIJI IIKI/IHHUKIB

Tumenko A.B.l, Tumenko O. /1. 1, Ky I''M. 1, [Tinspepka O.0. 1, Tanpuenko H.M.?

! TncturyT 3pomysanoro semaepobersa HAAH, Vipaina

% AckaHijicbka JlepkaBHa CUIbCHKOTOCTIOAAPCHKA JOCTIAHA CTaHIlisl [HCTUTYTY 3pOlTyBaHOTO
3emisiepooctBa HAAH, Ykpaina

Mertoro nociigeHHst Oyjno BUSBUTU €(DEKTHBHICTh PI3HMX IHCEKTHLM[IB MPOTH IIKIJIHUKIB Ha
HACIHHUIBKUX MOCIBAX JIOLEPHU JAPYrOro poKy )KUTTS TPABOCTOIO.

Martepiaau i metoau. Jocnimxennsa nposoauau y 2017-2019 pp. Ha nocnigHomy nomi [HeTutyTy
3pouryBaHoro 3emiepoOctBa HAAH. Meron 3akiaaku MOJBOBOTO JOCTIAY — pPO3LIETICHI
nutstHKY. ["ooBHI ainsHkH (pakTop A) — yMOBHU 3BOJIOKEHHs (0€3 3pOIeHHs 1 3pOIIeHHs); Cy0-
ninsaku ((akrop B it C) — 3acrocyBanns iHcekTuuuay. [lociB mupokopsaauii 3 Mixpsaasim 70
cM. ITnoma mociBrOi mimstHkE — 60 M%, oGmikoBoi — 50 ™%, moBTOpeHHs Tpupasose. Copr
moriepau Eneris. TpaBocTiif npyroro poky >KMTTS (BECHSHHUH IOCIB), HAaciHHS OTpHMaHe 3
HEePIIOTro YKOCY.

BunoBuii ckmaj WIKIUIMBUX KOMax BHUSBISIM 3a MPOBEAEHHS OOCTEXEHb, YUCENBHICTH — 3a
JIOTIOMOT010  eHTOMoJIoriyHoro cayka (10 momaxiB). OOpoOKy 1HCEKTHIIMAAMH IPOBOIMIIN:
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nepury — y ¢a3y nmoyarok OyToHi3alii, Apyry — A0 MOYaTKy LBITIHHSA HaBICHUM OONpPUCKYBaueM
OH-600 3 Butparoro podoyoi pigunu 250 yi/ra.

OOroBopenHs pe3yJbTaTiB. HaiiBuiy Bpo)kaliHICTh HACiHHS OTpPUMAaJI HA BapiaHTI MPH MepILii
00poOIIi IHCEKTUIMIHUM IperapaToM 3 Ai0YUMU pedoBuHamMu Xuopripudoc, 500 r/n #
[Munepmerpun, 50 r/m ta HOpMor Butpatu 1,00 n/ra Ta mpu apyriid oOpoOIli mpenaparamMu 3
JIIIOYUMH pedoBHHaMH XitopaHTpanutinpon, 200 r/n i JlamOna-muranorpud, S0 1/1 HOpMOIO
0,17 # 0,15 n/ra, Bianosiano. [Ipu 3pomieHHI Ha IbOMY BapiaHTi yTBopriocs 8,8 6001B/KUTHIIIO 1
4,64 wnacinHsa/010, a HaciHHEBAa MNPOAYKTHUBHICTh cKiaja 635,16 kr/ra, mo Oyno BHIIE
KOHTpOJIbHOTO BapianTy Ha 210,56 kr/ra. B yMoBax mOpuUpOTHOTO 3BOJIOKEHHS Y POCIWH
yrBOpmiocs 7,4 606iB/kutuirto 1 2,98 Hacinusa/610. [Ipy nboMy BpOKaifHICTh HACIHHSI CTAHOBUIIA
452,48 kr/ra, Ta Oyna Bumie KoHTporo Ha 132,49 kr/ra.

BucnoBku. HaiiehektuBHimuM y O0poTh0i 31 MIKIAHMKAMH BHUSBHBCS IIpenapar 3 IIF0UYUMH
peuoBuHamu Xunopmipudoc, 500 r/n it Hunepmerpun, 50 r/n ta Hopmoto Butpatu 1,00 n/ra. Ane
HasBHICTh y JAHOrO mpemapary ¢yMmiramiiHoi 1ii HEraTUBHO ITO3HAYMJIACH HA YHCEIBHOCTI
KOMax-3aliIloBaviB, M0 B MOJAIBIIOMY BIUIMHYJIO Ha MPOAYKTHUBHICTH POCIHMH, TOMY Lei
mpenapar He CJIij] 3aCTOCOBYBATH TEpPe]l IIBITIHHSM.

Knrouosi cnosa: noyepra, HAcinms, iHCEKMUYUOU, 3pOULEHHS, NPUPOOHE 360J10MHCEHHSL
3ALTUTA CEMEHHOH JIOHEPHBI BTOPOI'O I'OJA ZKU3HHU OT BPE/TUT. EJIEH

Tumenko A.B.l, Tumenko E.JI. 1, Kyu I'M. 1, [Munsipckas E.A. 1, Tanbuenxo H.H.2

: Wuctutyt opomaemoro 3emnenenus HAAH, Ykpauna

% AckaHuiickas ['ocynapcTBeHHas CebCKOXO35MCTBEHHAs ONbITHAs cTaHuusl MHCTUTYT
opomaemoro 3emiienenus HAAH, Ykpauna

Heabto ucciaenoBaHusi ObUIO BBIIBUTH 3(PPEKTHBHOCTD PA3IMYHBIX HMHCEKTHIMIOB IPOTUB
BpEIUTENICH Ha CEMEHHBIX I10CEBAX JIFOLEPHbBI BTOPOTO T'Oa KHU3HHU TPABOCTOSI.

Marepunansl m Meroabl. lccnenoBanus nposomwin B 2017-2019 rr. Ha ombITHOM MoOJ€e
HNuctutyra opomaemoro 3emwsenenuss HAAH. Mertoag 3akiakyd  HOJEBOrO  OIbITa —
paciieneHHble AeasHKU. [ aBHble nensHku (paxTop A) — ycinoBus yBiakHEHHUs (0€3 OpoLIeHUs
u opomrenue); cyo-gensaku (paktop B um C) — mnpumenenwe wuHcektununa. I[loces
MUPOKOPSAIHBIN ¢ Mexaypsauem 70 cm. [lmomane gensaku — 60 M2, yuetHo — 50 M2,
nosTopeHue TpexkparHoe. Copt mouepHs! Eneris. TpaBocToit BTOpOro roja >ku3Hu (BeCEHHHUN
MIOCEBIB), CEMEHA MOJIY4YEHBI C TIEPBOTO YKOCA.

BuioBoii cocTaB BpeTHBIX HACEKOMBIX OIPEEeIISIN IpU MIPOBEACHUU 00CIeJ0BaHUM, YHCIEHHOCTh
— TIpH TOMOIIM HdHTOMoJornueckoro cadka (10 B3maxoB). OOpabOTKy WHCEKTHIIUAAMHU
NPOBOJWIN: MEPBYIO — B (pa3e Havana OyTOHU3AILMH, BTOPYIO — JI0 Hayajia [[BETEHUs HABECHBIM
onpsickuBatesneM OH-600 ¢ pacxonom paboueit xxuakoctu 250 si/ra.

O0cy:xxaenne pe3yiabTaToB. HauBbicIyro ypoXallHOCTh CEMSH NOJYYWIM Ha BapUaHTE IIpU
nepBoi 00paboTKe MHCEKTUIUAHBIM IPErapaToM C IeHCTBYIOIIMMHU BELIECTBAMU XJIOpIupHudoc,
500 r/n u uunepmerpud, 50 r/m u Hopmoil pacxona 1,00 n/ra m mpu BTOpoil 0OpaboTKe
npernapaTaMu ¢ JCHCTBYIOIIMMHU BemlecTBaMM XJjopaHTpanuiaunpos, 200 r/n u JlamOna-
ruranorpud, 50 r/m Hopmoi 0,17 u 0,15 n/ra coorBercTBeHHO. Ilpu oporieHnn Ha 3TOM
BapuaHnTe obOpazoBaioch 8,8 0000B/kucTh U 4,64 cemsiH/000, a ceMeHHas TPOTYKTUBHOCTH
coctaBmiia 635,16 kr/ra. To MpeBbILIANIO KOHTPOJIbHBINA BapuaHT Ha 210,56 kr/ra. B ycnoBusix
€CTECTBEHHOTO YBJIAXXHEHHUS y pacTeHn oOpa3oBanoch 7,4 6000B/kucth u 2,98 cemsn/600. [Ipu
3TOM YpO>KaifHOCTh CeMsiH cocTaBmiia 452,48 kr/ra, 4To BbIle KOHTpoJs Ha 132,49 kr/ra.

BoiBoabl. Hanbonee »sddexktuBHbIM B 0O0ppbe ¢ BpeAMTENsIMH OKazajcs Tpenapar ¢
neictByromuMH  BemiectBamu  Xioprnupudoc, 500 r/nm u Hunepmerpun, 50 r/a1 u HOpMOi
pacxoma 1,00 n/ra. Ho wnHamuume y JaHHOro mpemnapata (yMMHIaTUBHOTO J€WCTBUSA
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OTPULIATENIFHO CKa3aJOCh HA YHUCJIECHHOCTH HACEKOMBIX-OIMBUIMTENEH, YTO B JajbHEHIIEeM
MOBJIUSJIO Ha TPOAYKTUBHOCTh PAaCTEHUI.

Knrwoueswvie cnosa: nioyepna, cemena, uHCeKmMuyuobl, OpOULeHUS, eCMECMEEHHOe Y8NANCHEHUE
ANTI-PEST PROTECTION OF TWO-YEAR OLD ALFALFA GROWN FOR SEEDS

Tyshchenko A.V. 1, Tyshchenko O.D. 1, Kuts G.M. 1, Piliarska O.O. 1, Galchenko N.M.2

! Institute of Irrigated Agriculture of NAAS, Ukraine

? Askania State Agricultural Experimental Station of the Institute of Irrigated Agriculture of NAAS,
Ukraine

Purpose. To evaluate the effectiveness of different insecticides against pests on two-year old alfalfa
grown for seeds.

Materials and methods. The study was conducted in the experimental field of the Institute of
Irrigated Agriculture of NAAS in 2017-2019. The filed experiments were laid out in split plots.
The main plots (factor A) were for water supply conditions (no irrigation vs. irrigation); sub-
plots (factors B and C) were for application of insecticides. Seeds were sown in wide rows with
interrows of 70 cm.

Results and discussion. When the two-year old alfalfa canopy (budding onset) was inspected
before insecticide treatment, the average numbers of pests were as follows: alfalfa plant bug —
3.0 specimens/10 sweeps, alfalfa aphid — 20.0 specimens/10 sweeps, beet webworm — 3.0
specimens/10 sweeps, alfalfa weevil (imagoes/grubs) — 1.0/3.0 specimens/10 sweeps, and alfalfa
seed weevil — 1.0 specimens/10 sweeps. Treatment 1 reduced the pest numbers in the canopy:
alfalfa plant bug — by 70.0-93.3%, alfalfa aphid — by 93.0-97.5%, beet webworm — by 80.0—
96.7, alfalfa weevil (imagoes/grubs) — by 60.0-90.0%/73.3-93.3%, and alfalfa seed weevil — by
76.0-94.0%, depending on the insecticide. Treatment 2 helped to reduce the pest numbers in the
canopy. Insecticide containing active substances chlorpyrifos 500 g/L. and cypermethrin 50 g/L
applied at a dose of 1.00 L/ha was the most effective. The highest seed yield was achieved after
treatment 1 with insecticide containing active ingredients chlorpyrifos 500 g/L and cypermethrin
50 g/ applied at a dose of 1.00 L/ha and treatment 2 with insecticide containing active
ingredients chlorantraniliprole 200 g/L and lambda-cyhalothrin 50 g/L applied at a dose of 0.17
L/ha and 0.15 L/ha, respectively.

Conclusions. The highest seed yield was achieved after treatment 1 with insecticide containing
active ingredients chlorpyrifos 500 g/L and cypermethrin 50 g/L applied at a dose of 1.00 L/ha
and treatment 2 with insecticide containing active ingredients chlorantraniliprole 200 g/L and
lambda-cyhalothrin 50 g/L applied at a dose of 0.17 L/ha and 0.15 L/ha, respectively.
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