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FLIGHT DYNAMICS OF SOME LEPIDOPTERA SPECIES
OF SUGAR BEET AND POSSIBILITIES THEIR CONTROL
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ABSTRACT: In this paper, the authors present the obtained results regarding the
flight dynamics of some Lepidoptera species in sugar beet crops in Transylvania (the cen-
tral part of Romania). In order to limit the appearance of mentioned pests to the economic
threshold, Trichogramma spp. were obtained in laboratory conditions at ARDS Turda and
SBRDS Brasov. The experiments were conducted in production areas on 0,5 ha minimum
for each variant. The variants included four Trichogramma species: T. dendrolimi, T. evane-
scens, T. maidis, T. buesi that were manually released three times: the first release, 10.000
individuals/ha, the second, 120.000 individuals/ha and the third, 150.000 individuals/ha. The
first release was performed at the beginning of the Lepidoptera flight, the second at the
maximum flight and the third 5 days after the second.

The efficiency of T. maidis was between 75—90%, of T. evanescens, it was between
73—88%, of T. dendrolimi, it was between 85—92% and of T. buesi 79—82%. Among the
Trichogramma species utilized, T. dendrolimi and T. evanescens were very efficient in the
reduction of mentioned pests. Root production was significantly higher compared to the un-
treated variant, 4,0—4,7 t/ha more were recorded after the application of biological treat-
ments with 7. evanescens and T. dendrolimi.

KEY WORDS: Biological treatments, flight dynamic, Lepidoptera species, pheromo-
nal traps, Trichogramma spp., roots production

INTRODUCTION

In Romania, sugar beet areas were significantly reduced in the last years.
Nowadays, there are approximately 20.000 ha of sugar beet, about 6.000 ha in
Transylvania. It is very important to study the fauna composition inhabiting
that biocenosis, as well as the activity of present species. In this way, it is ne-
cessary to know the ecology, biology of pests, behaviour and the population

* The paper was presented at the first scientific meeting IV INTERNATIONAL SYMPO-
SIUM ON SUGAR BEET Protection held from 26—28 september 2005 in Novi Sad.
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size of these. On the basis of the obtained results, the monitoring of species
evolution was done.

At the Chemistry Institute of Cluj Napoca, a large spectrum of sexual
pheromones was synthesized which were then tested on a series of lepidopte-
rous pests harmful for sugar beet crops. Further on, some abundance aspects of
the most harmful lepidopterous pests in Transylvania were presented (Turda
and Brasov area) and some biological control aspects, also.

MATERIAL AND METHOD

Researches regarding the flight dynamics of lepidopterous pests were per-
formed at ARDS Turda and SBRDS Brasov, between 1994—2003. The moni-
tored species were: Autographa gamma, Agrotis segetum, Agrotis exclama-
tionis, Agrotis ypsilon, Amathes c-nigrum, Mamestra suasa, Mamestra trifolii,
Mamestra brassicae. For setting the population dynamics of these pests, Ro-
manian sexual pheromones were used. The experiment included three repetiti-
ons, the traps being placed at 50 m distance between them and the captured
insects were recorded. The abundance of target species and other species of
captured lepidopterous pests were monitored for pointing out the attractiveness
of sexual pheromones for target species. The results of these observations were
materialized through flight curves, which show the species evolution depen-
ding on climatic conditions, which can serve as a warning that chemical or bi-
ological treatments should be applied. Some experiments with biological treat-
ments with Trichogramma species, T. dendrolimi, T. evanescens, and T. mai-
dis T. bues were conducted in field conditions. The area of a variant was 0,5
ha. There were three releases of Trichogramma spp.: 100.000 individuals/ha at
the first release, 120.000 individuals/ha at the second and 150.000 individu-
als/ha at the third release. The first release was done at the beginning of the
lepidopterous pests flight, the second one at the maximum flight and the third
one 5 days after the second one. The observations regarding the treatments ef-
ficiency were done on the frequency of the attacked plants and on the obtained
root yield.

RESULTS AND DISCUSSIONS

Between 1994—2004 (May—September), the medium value of tempera-
ture was between 15—22°C, in May, a medium temperature of 17°C was re-
corded, in July and August 20—22°C and in September 15—16°C. The amo-
unt of rainfall was between 27—46 mm, the highest value recorded in June, in
May and July being 27 mm and up to 21,5 mm in August and September.
These climatic conditions proved that the flight of lepidopterous pests is har-
mful for sugar beet crops. Since being thermophile, the maximum flight was at
18—21°C.

The specific sexual pheromones for lepidopterous pests presented the at-
tractiveness between 85—96% in Turda and between 87—94% in Brasov.
Other lepidopterous species were in pheromone traps accidentally and not be-
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cause of their attraction to sexual pheromones which are specific and selective
for target species in a considerable proportion (Table 1).

Table 1. Specific attractiveness (%) of sexual pheromone in the both counties (May—September,
1994—2003)

Specific attractiveness of sexual pheromones (%)

The species

ARDS Turda SBRDS Bragov
Autographa gamma 85,0 89,2
Amathes c-nigrum 93,0 91,3
Agrotis segetum 96,0 87,0
Agrotis ypsilon 95,0 93,8
Agrotis exclamationis 94,0 94,0
Mamestra trifolii 95,4 90,4
Mamestra suasa 94,3 93,4
Mamestra brassicae 95,1 94,0

Owing to good attractiveness and selectivity of sexual pheromones for
monitoring the species, high abundance of them was present during the whole
period of the studying years in both areas (over 18.000 and 30.000 adults in
Turda and Bragov respectively) (Figure 1).
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Figure 1. Abundance of Lepidoptera damaging sugar beet captured in sexual pheromone traps
(May—September, 1994—2003)

The evolution of mentioned species depending on climatic conditions is
presented in the flight curves. The adults flight of Autographa gamma and
Amathes c-nigrum began in May, growing higher in June when the medium
temperature was 18—19°C, the period when besides the native exemplars, tho-
se from Southern Europe migrating to North also appear. The first maximum
flight was recorded in the second (A. gamma) and third (A. c-nigrum) decade
of June, afterwards the flight continued but at lower values, followed by inten-
sification in August when the second maximum flight was recorded, A. c-ni-
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grum in the first and A. gamma in the second decade. The species were also
present in September but in reduced number (Figure 2).
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Figure 2. Flight curves of Autographa gamma and Amathes c-nigrum in sugar beet crops
(Turda, 1994—2003)

The number of male species of Agrotis segetum and Agrotis exclama-
tionis recorded in pheromone traps was higher than that of Agrotis ypsilon
species. For the first two mentioned species, the first maximum flight was re-
corded at the end of June and the beginning of July when the medium tempe-
rature was about 19—20°C. The flight also continued with another maximum
at beginning of the second decade of August at 21°C and with the amount of
rainfall being 10—14 mm. For A. ypsilon, the first maximum was recorded in
the second decade of July and the second one in the third decade of August
(Figure 3).
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Figure 3. Flight curves of Agrotis segetum, A. ypsilon, A. exclamationis in sugar beet crops
(Turda, 1994—2003)

The Mamestra genus was represented by M. trifolii, M. suasa and M.
brassicae. In the pheromone traps, there was a higher number of M. trifolii
and M. brassicae species. The first flight maximum was recorded in the first
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decade of July for all these species. Afterwards, the flight continued with low
oscillations and another maximum recorded in the second decade of August
(Figure 4).
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Figure 4. Flight curves of Mamestra trifolii, M. suasa, M. brassicae in sugar beet crops
(Turda, 1994—2003)

In order to limit the number of these species, biological treatments with
some Trichogramma species, T. maidis, T. dendrolimi, T. evanescens, T. buesi,
were applied. The efficiency of these treatments was between 88—95% in
Turda, the highest efficiency presented by treatments using 7. dendrolimi and
T. evanescens (Figure 5). In Brasov, the efficiency was between 92,6—94,6%,
where besides two mentioned species, treatments with 7. buesi also presented
high efficiency (Figure 6). Statistical calculations resulted in that root yield ob-
tained after the treatments with Trichogramma species was significantly hig-
her, especially after treatments with 7. dendrolimi and T. evanescens. The
yield increase was about 4,4—4,7 to/ha compared to untreated variant (Figure 7).
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Figure 5. Efficiency of treatments with Trichogramma spp. in sugar beet crops
(Turda, 1994—2003)
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Figure 6. Efficiency of treatments with Trichogramma spp. in sugar beet crop
(Bragov, 1994—2003)
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Figure 7. Root production (to/ha) obtained after treatments with Trichogramma spp. in sugar
beet crops (Bragov, 1994—2003)

CONCLUSIONS

1. During 10 years of studying sugar beet at ARDS Turda and SBRDS
Bragov, over 50.000 individuals of the mentioned species were captured in
sexual pheromone traps.

2. High number of individuals was captured because of great capacity of
sexual pheromones attractiveness for each species, which oscillated between
85—96% in both areas in Transylvania.
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3. The placing of sexual pheromones in natural habitat of species and re-
cording the captured number in correlation with climatic factors enabled the
mapping out of flight curves which through their forms, number and capture
period pointed out the number of generations of species developed in a certain
ecological area.

4. The efficiency of biological treatments with four Trichogramma speci-
es which was between 73—92% depends on the species utilized. T. dendrolimi
and 7. evanescens significantly reduced the attack frequency, compared to un-
treated variant. Also, a significantly higher root yield with 4—4,7 to/ha more
was recorded in treated variants.
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JAUHAMUWKA JIETA HEKUX BPCTA LEPIDOPTERA Y HIEREPHOJ PEIIA
N MOTYRHOCTHU HBUXOBOT CY3BUJABA
(TPAHCUJIBAHUJA — PYMYHWUIA)

®emmunja Mypecany*, B. Uujokmja**
* [NomompuBpeaHa MCTpaKMBAayKO-pa3BoOjHa cTaHMla, Typma, PymyHuja
** TlospompuBpeIHA MCTPaXKMBAUKO-pa3BojHA cTaHUIIA 3a 1iehepHy pemy,
bpamos, PymyHuja

Pesnme

V ycnosuma TpancunBanuje (IlosbonpuBpeaHa MCTpakKMBavYKO-pa3BOjHA CTaHM-
na Typma u IlosbompuBpenHa HUCTpaKMBauKO-pa3BOjHA CTaHULa 3a InehepHy pery
bpamo), y nepuony maj—centemdbap 1994—2003, y yceBy miehepHe perne je y ¢epo-
MOHCKMM KJIOTIKamMa MpukyrubeHo npeko 40.000 jenunku Lepidoptera: Autographa
gamma, Agrotis segetum, Agrotis exclamationis, Agrotis ypsilon, Amathes c-nigrum,
Mamestra suasa, Mamestra trifolii, Mamestra brassicae. 10 BeIMKOTr Opoja oxpaciux
jJeOVHKN IOMEHYTUX BpCTa OOILIO je 300r M3pa3uTo JOOPOT KaIlaluTeTa IIpUBJIavyeHha
cexcyaaHux (epoMoHa, 3a cBaky Bpcty usmehy 60 u 95%.

Y oBOM pany ayTopu M3HOCE pe3yiTare IoOMjeHe y OMHOCY Ha JMHAMUKY JieTa
Hekux Bpcta Lepidoptera y yceBy iiehepHe perne u3 TpaHcuiBaHuje (LEHTPAJIHU J1€0
PymyHuje) 3a orpaHnyaBarbe MOMEHYTMX IITETOUYMHA Y €KOHOMCKOM TIpary yIoTpe-
omeHe cy Trichogramma spp. nobujeHe y naboparopujckum yciosuma y [TUPC Typna
u [MUPCCP bpamos. EkcniepuMeHTH Cy M3BEIeHU Y TTPOU3BOIHUM YCJIOBMMa 00Ja-
ctu Ha MmuHuUMaiHO 0,5 ha 3a cBaky BapujaHTy. BapujaHTe cy caunmbaBaje YeTUPU BpP-
cre Trichogramma: T. dendrolimi, T. evanescens, T. maidis, T. buesi. YHOIlIeHhe OBUX
BpcTa Trichogramma y moibe je ypa)leHo pydyHO, ca TpU YHOIlIeHa: MPBO YHOIIEHE —
10.000 jenunku/ha, npyro — 120.000 jennnku/ha u tpehe — 150.000 jenunku/ha. Ip-
BO M30allMBabe U3BEACHO je Ha TMOYeTKy JeTa Lepidoptera, npyro y BpeMe MakCUma-
HOr Jieta, a Tpehe 5 gaHa HaKoOH JIpYror.

ITocmaTpame euKacHOCTM TpeTMaHa M3BEACHO je Ha YYECTaJOCTH HamaJaHyTUX
OM/baka M TOCTUTHYTO] Ipou3Boambu KopeHa. EdukacHoct 7. maidis je Owna uzmelhy
75 1 90%, T. evanescens namel)y 73 u 88%, T. dendrolimi namely 85 u 92%, a T. bue-
si 79 1 82%. IpumeheHo je ma cy, on mpuMereHux 1richogramma Bpcta, T. dendroli-
mi u T. evanescens, T. evanescens u T. dendrolimi, y3 3abenexxeHo noBehame IpuHOca
4,0—4,7 t/ha.
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