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Abstract

Light traps were used throughout 2010 for collecting moths in Sombor and Celarevo. Results are presented for the
following species: Loxostege sticticalis, Ostrinia nubilalis, Autographa gamma, Helicoverpa armigera, Spodoptera exigua,
Lacanobia oleracea, Mamestra brassicae, Agrotis ipsilon, A. exclamationis, A. segetum and Hyphantria cunea.
Frequencies are given and compared with averages for the period 1980-2004.

The year 2010 was very humid, because temperature conditions were similar to average ones and precipitation was
much higher than the long-term average. The hydrophilic species L. oleracea and A. ipsilon showed a frequency much
above average; A. gamma and M. brassicae were less frequent than on average, but still had an impact on agriculture
production in 2010 in Vojvodina. Usual conditions in July and August favored O. nubilalis and H. armigera, so their
impact on agriculture production was also significant.

Forecasts suggest increased frequency for the first generation in 2011 of the species L. oleracea, A. exclamationis and
H. cunea. A negative trend is predicted for O. nubilalis, but it can still cause significant damage due to the large number
of recorded moths. A. segetum is expected to show an increase in some places and a decrease in others, but its
frequency was too small to expect widespread damage in 2011. For the species L. sticticalis, A. gamma, H. armigera, S.
exigua, M. brassicae and A. ipsilon, long-term forecasts are not presented because of their migratory nature.

KEY WORDS: Lepidoptera, light trap, Autographa gamma.

Introduction

It is important to follow the frequency and flight dynamic in order to be warned of possible damages.
Forecasting is the basis for Integral Pest Management in plant protection.
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During 2010 more than 40,000 moth specimens were determined in the Agroprotekt laboratory. Altogether,
more than 150 species of moths were recorded. The flight dynamic was registered for all encountered
species. Some data were published at the website www.agroupozorenje.rs. In this paper frequency is
discussed for the following species: Loxostege sticticalis (Linnaeus, 1761), Ostrinia nubilalis (Hibner, 1796),
Autographa gamma (Linnaeus, 1758), Helicoverpa armigera (Hiibner, 1808), Spodoptera exigua (Hiibner,
1808), Lacanobia oleracea (Linnaeus, 1758), Mamestra brassicae (Linnaeus, 1758), Agrotis ipsilon
(Hufnagel, 1766), A. exclamationis (Linnaeus, 1758), A. segetum (Denis & Schiffermiiller, 1775) and
Hyphantria cunea (Drury, 1773). Wherever applicable, a forecast for 2011 has been done.

In order to explain the results of flight dynamic, temperature and precipitation values in 2010 have been
compared with the average for Sombor in the period 1948-2009.

Material and Methods

For catching moths light traps of the RO Agrobece;j type were used, with mercury light 250W bulbs as a light
source. Two light traps were attended. The first one was placed in a southern suburb of Sombor, UTM code
CR56. The second light trap was placed a few kilometers north of Celarevo, UTM code CR81. Traps were
attended from April 7 to October 14. Moths were collected every day and determined in the laboratory of
Agroprotekt. Counting results divided into 5-day periods are presented in Tabs. | and I.

Results for Sombor in 2010 are compared with previous data for Sombor (VAJGAND et al., 2008, VAJGAND,
2008, VAJGAND, 2009a, VAJGAND, 2009b) in Tab. IIl.

Average meteorological data are given for the period 1948-2009. Some of those data were supplied by the
Faculty of Agriculture in Novi Sad, and we would like to thank them for their cooperation. The temperature
curve shows that April was colder than average by 0.7 °C, May by 0.7 °C, June by 0.6 °C and September by
0.7 °C. July and August were warmer than average by 0.4 °C and 0.8 °C respectively (Fig. 1). The average
temperature in the vegetation period in 2010 was lower by 0.3 °C compared with the longtime average. Total
precipitation for the period April-September was 310 mm/m2 higher than the average. July and August had
30 mm less precipitation than average. But April, May and June altogether had precipitation 300mm higher
than average, so vegetation had ample water reserve in the soil. The year 2010 was very humid, because
temperature conditions were similar to the average and precipitation was much higher than the long-term
average.

Results

Loxostege sticticalis (Linnaeus, 1761) — Beet webworm

In Sombor in 2010 a total of 14 specimens of the species was recorded (Tab. I): a single specimen on July 1
and again on the 13th and twelve in the period August 6-17. In Celarevo only two specimens (Tab. II) were
registered, one on August 6 and another on August 18. A long-term forecast was not given, since this is a
migratory species.
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Table |. Numerousness of moths at light trap in Sombor during 2010 in five-day period.
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Table Il. Numerousness of moths at light trap in Celarevo during 2010 in five-day period
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Table 1. Number of moths during 2010 and comparison with average for long time period (VAJGAND et al., 2008)

Number of moths of second or gitrir?bf::
Number of moths of first generation second and third generation Total sum per year nums. in
2010x100/
Celarevo Sombor Celarevo Sombor Celarevo  average
aver.! 2010 2010 aver.! 2010 2010 aver.! 2010 2010 (%)
L. sticticalis X X X X X X 215 14 2 7
O. nubilalis 940 619 1717 8222 4976 15632 9163 5595 17349 61
A. gamma X X X X X X 549 87 105 16
H. armigera? X X X X X X 15652 488 442 31
S. exigua? X X X X X X 352 0 0 0
L. oleracea 202 150 43 205 518 106 408 670 149 164
M. brassicae 13 0 1 108 43 12 121 43 13 36
A. ipsilon X X X X 39 140 153 359
A. exclamationis 83 54 33 95 62 9% 178 116 127 65
A. segetum 9% 60 8 232 55 33 330 115 41 35
H. cunea 131 0 1 265 8 8 396 8 9 2

1 Average for period 1980-2004 (VAJGAND et al., 2008)
2 Average for period 1994-2004 (VAJGAND et al., 2008)
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Figure 1. Meteorological data for Sombor in 2010 and average data for period since 1948 to 2009.
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Ostrinia nubilalis (Hiibner, 1796) — European corn borer

In Sombor, the first specimen of the first generation was caught on May 1. Regular records started on May
22. Frequency increased fast, and the first pick of female was caught on May 28. Female specimens
achieved 15 per night. Frequency peak occurred on June 16, when 32 females were registered. After that,
frequency dropped substantially and reached the minimum in the next 15 days. The third peak of the first
generation was on July 3 (17 females). The first generation ended on July 3 (Fig. 2).

The first specimen of the second generation was registered on July 10. Frequency remained low till July 23,
and began to rise afterwards. The peak was registered on August 3 and the maximum was reached on
August 15, with 374 females registered. After that frequency dropped fast until August 28. From August 29 to
September 4 it was very cold and no adult specimens were recorded. Activity restarted on September 4, and

another peak was experienced on September 12, when 64 females were registered. Records ended on
October 3.

1 Average numerousness in Sombor
- -numerousness in Celarevo in 2010

numerousness in Sombor in 2010
3000 3
i -
=
o2500 A
E 1 v
2000 v
= 1
(]
1500
S
(]
<o 1000
> 500 ——
c % i
o__rrﬁ_r—%lflllllllll\Illl\l\
Vv W W © © N~ N~ b 6 o © o o
3 3 &8 888§ & 555 8 55g 3 g ¢
S © © © © O O v 0 ' G 3 M 3 4
c 838 =3¢ 88 ¢ 3 IIg<T g
s & & 33 & 1 ]
d & & & d & & &= & = = N & & 5 9 & &
- N ©O = N O = N O = N © &« § e © « &
- S =)
™~ ™~N

five day periods
Figure 2. Flight dynamic of Ostrinia nubilalis on light trap in 2010.

In the first generation a total of 619 specimens were registered (Tab. II), which constitutes 65% of the
average number of moths for Sombor (VAJGAND et al., 2008). In the second generation period 4,976 moths
were registered, or 60% of the average number for Sombor. The grand total for 2010 is 5,595 moths, 61% of
the average number per year.

In Celarevo the season began on May 5. Frequency remained low until May 25. The first peak of females
was on May 26, when 45 specimens were recorded. The second peak was on June 11. The third, highest
peak (flight maximum) was recorded on Jun 18, with 101 females in one night. After that, frequency
decreased over the following 20 days. The first generation ended on July 2.
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The first specimen of the second generation was registered on July 6, but frequency was low until July 17.
After that date frequency steadily increased (Fig. 2). The maximum frequency was registered on August 6,
with 890 females recorded. Another peak was on August 14, with 504 female specimens. After that,
frequency became lower until August 28. As in Sombor, from August 29 to September 4 activity ceased. It
began again on September 4, and another peak was registered on September 9, with 1020 females
recorded. Activity at this location ended on October 9. In Celarevo 1,717 specimens of the first generation
were registered, and 15,632 of the second generation. The total for 2010 is 17,349 specimens (Tab. IlI).

In 2010 Ostrinia nubilalis had an important impact on the production of cormn and sweet peppers, but
especially sweet peppers as the author had never seen so many moths, eggs and larvae on this plant.

September 2010 was colder and rainier than average. In spring 2011 lesser numbers of the moths are to be

expected than in spring 2010. But even so, the population of first generation will be big enough to damage
corn in 2011.

Autographa gamma (Linnaeus, 1758) — Silver Y moth

In Sombor, it was on the wing from June 4. The usual frequency was one or two moths per night except for
July 7 when six moths were registered. This does not represent a typical peak, because frequency before
and after remained one or two moths per night. Continuous records lasted until August 25, and from that date
to September 24 only occasional specimens were recorded (Fig. 3). The total number of specimens was 87,
making only 16% of the average (Tab. Ill).
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Figure 3. Flight dynamic of Autographa gamma on light trap in 2010.
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In Celarevo, a single specimen was recorded on April 26 and again on June 6. Records became continuous
between June 17 and August 19. Maximum activity was encountered on July 26, when eight specimens were
registered. Between September 9 and 23, only seven moths were recorded.

Although only a small number of moths were caught in the light trap, a lot of moths, eggs and larvae were
encountered: this species was the dominant pest of the sweet peppers in the first half of July 2010. No long-
term forecast is given because this is migratory species.

Helicoverpa armigera (Hlbner, 1808) — Cotton Bollworm, Corn Earworm

In the locality of Sombor, the first moth was registered on May 21. This species appeared irregularly until July
21, but from then almost every day until October 8. In that period four peaks were registered: on August 18
(15 specimens), August 29 (46 specimens — maximum of flight - the highest frequency), September 5 (35
specimens) and September 12 (24 specimens) (Fig. 4).

In Celarevo, a single specimen was registered on 17 occasions between May 8 and July 20. Records were
continuous from July 29 to October 4. The peaks represent August 6 (16 moths) and August 27 (19 moths).
Maximum frequency was achieved on September 8, when 48 moths were caught.
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Figure 4. Flight dynamic of Helicoverpa armigera on light trap in 2010.

Altogether, in Sombor in 2010 a total of 488 specimens was recorded (Tab. Ill). This is only 31% of the long-
term average. The total for this moth in Celarevo was 442. In 2010, larvae vastly affected production of sweet
pepper, tomato, corn, snap beans, tobacco and cabbage. This is a migratory species, so no forecast is given.
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Spodoptera exigua (Hibner, 1808) - Beet armyworm
Not registered in 2010 (Tab. IIl). This is a migratory species, so a forecast is not given.

Lacanobia oleracea (Linnaeus, 1758) — Bright-line Brown-eye

In 2010 in Sombor three generations were registered. Permanent records of the first generation were noticed
in the period from May 4 to June 19 (Fig. 5). A total of 152 moths were registered, constituting 75% of the
average (Tab. lll). The maximum frequency of the first generation was registered on June 5, when 13 moths
were caught. Single specimens appeared from June 19 to July 16. After that, frequency increased and the
maximum of the second generation was registered on August 6 (76 moths). Thereafter frequency decreased
very fast. Small numbers were encountered until September 10, when frequency rose again. Specimens
caught after September 10 belong to the third generation. The maximum was registered on September 25,
when 12 moths were recorded. The second generation yielded 403 specimens, the third 115. Frequency of
the second generation in 2010 was twice the average. The total for the species in 2010 was 670. This is
164% of the long-term average.
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Figure 5. Flight dynamic of Lacanobia oleracea on light trap in 2010.

In Celarevo, the species appeared in three generations (Fig. 5). The first one started on April 27 and with
breaks lasted until June 28. The maximum per night was achieved on May 26, when eight specimens were
registered. The total for the first generation is 43 moths. The second generation was on the wing from July 8
to August 27, and 63 specimens were registered. The maximum of 8 specimens was achieved on August 1.
The third generation was present from September 6 to October 4. The maximum of 5 specimens was
achieved on September 18. The third generation yielded 43 moths altogether. The total for the species in
2010 in Celarevo was 149 (Tab. IIl).



214 D. VAJGAND

In 2010, this species had an important impact on cabbage production. It was also present in sugar beet, but
in small numbers. The generation quotient (according to the method of MESZAR0S,1963) is 3.4 for Sombor,
and 2.5 for Celarevo. The forecasted trend for the first generation in 2011 is positive. We predict
economically important damage in spring 2011 to cabbage, cauliflower (in whole Vojvodina) and in sugar
beet in moist places (close to the Danube and Tisa Rivers).

Mamestra brassicae (Linnaeus, 1758) — Cabbage moth

In Sombor, no specimens of the first generation were registered in the light trap. The second generation
became active on July 13 and ended on August 9 (Fig. 6). A subtotal of 31 moths was registered in this
period. The maximum of six specimens was registered on August 6. The third generation yielded only 12
specimens from September 4 to October 6. Daily frequency did not exceed three specimens.
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Figure 6. Flight dynamic of Mamestra brassicae on light trap in 2010.

In Celarevo, the first generation was represented by a single specimen caught on May 1 (Fig. 6). The second
generation lasted from July 26 to August 7. Only seven moths were caught, so there were no obvious peaks.
The third generation was represented by just five specimens between September 8 and 25.

M. brassicae in 2010 had an important economic impact on the cabbage production generally, but on sugar
beet production only locally.

The total for Sombor is 43, 13 for Celarevo (Tab. Ill). That makes 36% of the longterm average for Sombor.

The generation quotient (according to method of MESZAROS Z. 1963) is doubtful, so a long-term forecast is
not given.
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Agrotis ipsilon (Hufnagel, 1766) - Black cutworm, Greasy Cutworm or Dark Sword-grass

Only single specimens were registered on May 5 and 30 (Tab. I). The species appeared regularly from June
6 to July 9, from July 24 to September 1 and from September 12 to October 3. In the first period there were
26 moths registered, 94 in the second and 18 in the third. Maximum activity was registered on August 8, with
22 specimens. The long-term maximum for Sombor remains eight specimens, on August 10, 1998. The total
for 2010 is 140 specimens of the species. This is the biggest total for Sombor since 1986, when regular
monitoring started.

In Celarevo, single moths were registered on April 27, May 25, June 14, 16 and 27, and July 1 (Tab. II).
Permanent activity was registered in two periods from July 19 to August 28, and from September 9 to
October 14. In the first period 67 specimens were registered. The first peak was on August 6 with eight
specimens, the other on August 18 with five. In the second period there were 78 moths recorded. The peak
was achieved on August 20, when six moths were caught, and maximum of flight on October 13, with 34
specimens.

When comparing flight dynamic in 2010 to the average, we can conclude that greatest activity in 2010
appeared at the beginning of August. That represents a discrepancy with the long-term pattern, where the
greatest activity was recorded at the end of June.

Although numbers in Sombor were the highest recorded so far, no damage by this species was noted in the
agriculture. No forecast for 2011 is given because this is a migratory species.

Agrotis exclamationis (Linnaeus, 1758) — Heart & dart

The first generation in Sombor started on May 11. Just a single specimen was registered by May 25. Regular
records were encountered from May 25 to June 12 (Fig. 7). The local maximum for this period was registered
on May 29, with seven specimens caught. Only a single specimen was registered on June 21 and 27. This
generation yielded 54 moths. The second generation started on July 21. The peak was registered on August
6 - five moths. The activity persisted until August 18, and a single specimen was registered on September 16.
Altogether, 62 moths of the second generation were recorded.

In Celarevo the first generation was present from May 5 to June 20. Maximum of flight was registered on May
26 — 6 moths. The first generation yielded 33 specimens. The second generation lasted from July 14 to
August 21. The maximum was achieved on July 26, with ten moths. In this period one peak was registered
on August 3, when nine moths were caught. After that, only a single specimen was recorded on September
2, and another on September 12. During the second generation period a total of 94 moths were registered.

The total for Sombor in 2010 was 116. This is 65% of the long-term average. In Celarevo, 127 moths were
registered (Tab. Ill). The generation quotient (according to method of MESZAROS Z. 1963) is 1.1 for Sombor,
and 2.8 for Celarevo. The forecast for the first generation in 2011 is positive, but the population is not
numerous. Thus we can expect economically important damage only sporadically, in those places where
damage was encountered in the past.

In 2010 the species was not economically important.
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Figure 7. Flight dynamic of Agrotis exclamationis on light trap in 2010.

Agrotis segetum (Denis & Schiffermiiller, 1775) — Tumip moth

The first generation in Sombor was registered from May 11 to Jun 18, a total of 60 moths. Maximum of flight
was achieved on May 27, with eight specimens caught. The second generation lasted from July 21 to August
24, with one small pause. The maximum was registered on July 27, with eight moths recorded. In that period
there were 40 specimens registered. The third generation took place from September 8 to October 3. Only 15
specimens were recorded in this period, just one or two per night. The second generation of 2010 represents
just one quarter of the average value. The increase of frequency in the first and second generation was late
by 10 to 15 days in comparison with the average flight dynamic (Fig. 8). The total sum of the species in 2010
was 115. That is 35% of the average number for Sombor (Tab. IlI).

In Celarevo, the first generation was represented by only eight specimens from May 5 to June 9. The second
generation lasted from July 17 to August 28, with 26 moths recorded. The third generation from September
14 to October 8 yielded only 7 specimens.

The generation quotient (according to the method of MESZAROS, 1963) shows a value of 0.9 for Sombor, and
3.6 for Celarevo. Therefore, the forecast for the trend of the first generation in 2011 is negative for Sombor
and positive for Celarevo. In any case, the number of specimens is small in both places. So the first
generation in 2011 can have an impact on the agricultural production only in those places where damage
was experienced in the last few years.

Hyphantria cunea (Drury, 1773) — Fall webworm

In the locality of Sombor, eight single specimens were registered between July 21 and August 16 (Tab. 1), all
of which belong to the second generation. If we compare this to the records for the previous years, this year
shows a significant decrease as the average number per year for Sombor is 396 moths (VAJGAND et al.,
2008).
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Figure 8. Flight dynamic of Agrotis segetum on light trap in 2010.

In Celarevo, a single moth of the first generation was recorded on May 13. The second generation appeared
from July 26 to August 13. Only eight specimens were registered in that period (Tab. II).

The second generation of the fall webworm defoliated the mulberry tree (Morus spp.) and ornamentals at the
end of August and the beginning of September 2010. Forecast for the first generation in 2011 shows positive
trends. It will be present in smaller numbers, so certain damage is to be expected on ornamental plants,
walnut (Juglans regia) and mulberry tree.

Discussion and Conclusion
Recorded numbers in Sombor in 2010 have been compared to long-term averages (Tab. IlI):

Species L. sticticalis, S. exigua and H. cunea were present in much smaller numbers in comparison with the
long-term data. Only larvae of H. cunea were registered in ornamental plants and mulberry trees.

Species A. gamma, H. armigera, M. brassicae and A. segetum were 16 to 36% up on the average. Moist
conditions suited the first three species, so they had a negative impact on the sweet pepper, corn, cabbage
and tobacco production.

O. nubilalis and A. exclamationis achieved only 61-65% of their averages. O nubilalis was economically
important for sweet pepper and corn production. No damage by A. exclamationis was encountered.

Hydrophilic species L. oleracea and Agrotis ipsilon were substantially more numerous than the average.
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The forecast for the first generation in 2011 is that positive trends will take place for the species L. oleracea,
A. exclamationis and H. cunea. Negative trends are expected for O. nubilalis, but the species is so numerous
it can do damage in the first generation. For A. segetum trends are expected to be positive in some places,
and negative in others. Numerousness is too small to expect widespread economically important damage in
2011. For the species L. sticticalis, A. gamma, H. armigera, S. exigua, M. brassicae and A. ipsilon, a long-
term forecast is not given because most of them are migratory species.

Each year flight dynamic has some special characteristics, so short term control of the frequency for those
species must be continued.
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ANHAMUKA BPOJHOCTW EKOHOMCKW 3HAYAJHUX BPCTA
LEPIDOPTERA'YY COMBOPY TOKOM 2010
N NPOrHOS3A 3A 2011 FTOANHY

[PArAH BAJFAHA

N3Bop,

3a npaherbe BPOJHOCTH M AMHAMUKe NeTa NenTipa akTUBHWX HORY KOpULLTEHaA je CBETNOCHA Kronka Tun PO
Arpobeuej. MpernegaHo je npeko 40.000 npmepaka n getepmuHucaHo npeko 150 BpcTa nentupa. Y pagy
cy hatn pesyntatu npaheta AMHaMuke neta BpcTa: Loxostege sticticalis, Ostrinia nubilalis, Autographa
gamma, Helicoverpa armigera, Spodoptera exigua, Lacanobia oleracea, Mamestra brassicae, Agrotis ipsilon,
A. exclamationis, A. segetum v Hyphantria cunea Ha nokanutetuma Combop u Yenapeso (Tabena | u II.).
Pesyntatu cy ynopeheHu ca Buwweroauiibum nogaumma 3a neprog, o 1980 no 2004 roguve (Tabena ).

3a knumy y 2010. roguHu ce MoxXe 3aKrbyuuTy Aa je buna BnaxHuja o4 NpoceyHe jep Cy Cpeare MeceyHe
Temnepartype bune cnuyHe NPoceyHMa a nagasiHe MHoro Behe.

Bpcre L. sticticalis, S. exigua w H. cunea cy Tokom 2010. rognHe nmane MHOTO Maky BpojHOCT 0, MPOCeyHe.
Bpcte A. gamma, H. armigera, M. brassicae n A. segetum cy nmane 6pojHocT 16 8o 36% o npoceyre. O.
nubilalis n A. exclamationis cy umane 61-65% npoceuHe GpojHocTW. XugpodmnHe BpcTe L. oleracea u
Agrotis ipsilon ¢y nmane mHoro Behy 6pojHOCT 04 NPOCEYHE.

Tokom 2010. roanHe Manu eKOHOMCKM 3Hauaj je uMana vrsta H. cunea. Bpcte O. nubilalis, A. gamma, H.
armigera, L. oleracea n M. brassicae bune cy eKOHOMCKI 3HaYajHe.

MoanTrBHa nporHosa Gpoja nentupa 3a npey reHepauujy Tokom 2011. roguHe npeasuia ce 3a Bpcte:; L.
oleracea, A exclamationis v H. cunea. HeratnHa nporHosa ce caonwrtasa 3a Bpcty O. nubilalis, anu je
BpojHOCT A0BOSBHO BENUKa Aa NpBa reHepalyja Hanpasw LTeTe y Npon3BoAkM KyKypy3a. 3a A. segetum ce
Ha HeKMM MeCTMa caonliTaBa MO3UTUBHA MPOrHO3a, @ Ha HeknMa HeraTuBHa. Be3 003vpa Ha NporHoay,
cMaTtpamo fa je GpojHOCT Mana 1 Aa BpcTa y NpBoj reHepauujn He Moxe Aa byae WwreTHa Ha Behem noapyujy
y nponehe 2011. roanHe. 3a BpcTe L. sticticalis, A. gamma, H. armigera, S. exigua, M. brassicae v A. ipsilon,
[yropoyHa nporHo3a ce He caonwiTasa jep Cy BeAMHOM y NuTatby cenuue.
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