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ABSTRACT

The thesis assesses the risk of introduction of the fall armyworm (Spodoptera frugiperda),
one of the world's most damaging invasive pests, into Uzbekistan using a pest risk analysis
(PRA) approach. After its first outbreaks in Africa in 2016, where potential maize losses
were estimated at 8.3-20.6 million t per year in 12 countries, the pest spread across Asia
and was recorded in Tiirkiye in 2022 and in Kerman province of Iran in 2023. It has not
been recorded in Uzbekistan and is listed as an absent quarantine pest in the national list
and in the EAEU list. A MaxEnt model identified southern parts of Central Asia, including
the Jizzakh area of Uzbekistan, as climatically suitable. Because the species has no dia-
pause and develops from about 12 °C, the main risk for Uzbekistan is seasonal summer in-
vasion of irrigated maize through migration rather than year-round establishment. The the-
sis proposes a pheromone-trap early warning network in southern and border regions,
training in identification according to EPPO PM 7/124, stricter inspection of produce from
southern neighbours, and a country-specific CLIMEX risk model.

Keywords: fall armyworm, Spodoptera frugiperda, pest risk analysis, invasive species,
quarantine, climate model, migration, surveillance, maize INTRODUCTION

1. INTRODUCTION

The fall armyworm (Spodoptera frugiperda) is a polyphagous pest native to the Ameri-
cas that caused its first large-scale outbreaks in West and Central Africa in early 2016 [1].
In the absence of control, annual maize losses in 12 African countries have been estimated
at 8.3-20.6 million t, i.e. 21-53% of production, equivalent to 2.48-6.19 billion US dollars
[2]. The pest subsequently spread to India, Southeast Asia, China, Pakistan and Australia
[3].

The aim of this study is to assess the likelihood of entry, the establishment potential and
the possible consequences of S. frugiperda for Uzbekistan on the basis of pest risk analysis
(PRA) principles, and to substantiate preventive measures.

2. MAIN PART

Likelihood of entry. The pest is steadily approaching Uzbekistan: it was recorded on
maize in Adana province of Tiirkiye in 2022 [4] and in Kerman province of Iran in October
2023 [5]. Adult moths can fly up to 100 km in a single night, larvae and pupae may be car -
ried with fruit and vegetable consignments, and eggs and adults with means of transport
[3]. Natural migration and trade routes are therefore the main pathways of entry.
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Establishment potential. Using a MaxEnt model built on 1,314 occurrence records and
six climatic variables (AUC 0.834-0.865), Baloch et al. (2020) identified southern Kaza-
khstan, southern Turkmenistan, western Afghanistan, western Kyrgyzstan and central
Tajikistan as suitable for the pest, while in Uzbekistan the Jizzakh area was indicated as
suitable [6]. The species has no diapause; its development starts at about 12 °C, and the op-
timum temperature is 26-30 °C [3]. An analogous study for China showed that winter cold
restricts year-round reproduction to the southern regions, whereas further north summer
migration creates a seasonal risk [7]. These findings suggest that the main risk for Uzbek-
istan is seasonal invasion of irrigated maize and sorghum during summer.

Regulatory status and control measures. S. frugiperda is included in Uzbekistan's 2022
list of quarantine pests among those absent from the country (item 71) [8] and is also
listed in the Unified List of the Eurasian Economic Union (EAEU) as a quarantine pest ab-
sent from the Union's territory [9]. For maize, the recommended action threshold during
the first 30 days is 5% of seedlings cut or 20% of leaf whorls damaged; natural larval para-
sitism often reaches 20-70% [3]. The egg parasitoid Telenomus remus is a promising bio-
logical control agent and has already been found in at least five African countries [10].

3. CONCLUSION

The risk analysis indicates that the likelihood of S. frugiperda entering Uzbekistan is
moderate to high: the pest has approached the region via Iran and Tiirkiye, and the south-
ern and central irrigated areas of Uzbekistan are favourable for its development during the
summer season. However, a country-specific climate model and an analysis of cold toler-
ance have not yet been carried out.

The following measures are proposed: (1) establishing an early warning system based on
a network of pheromone traps in maize fields of Surkhandarya, Kashkadarya, Jizzakh and
other border regions; (2) training laboratory specialists in identification according to EPPO
standard PM 7/124; (3) strengthening quarantine inspection of fruit and vegetable consign-
ments arriving from southern neighbouring countries; (4) developing a CLIMEX-based
country-specific risk model for Uzbekistan.
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Ha pycckoMm s3bIKe

PUCK [TIPOHUKHOBEHHU KYKYPY3HOM JIMCTOBOM COBKH (SPODOPTERA
FRUGIPERDA J.E. SMITH) B Y3BEKUCTAH: AHAJIN3 ®UTOCAHUTAPHOI'O PUCKA

Mup3saega 3y6atioa AutyposHa

AuHoTamuA: B Te3nce Ha OCHOBe MoAXo[a aHaim3a (QurocaHuTapHoro pucka (A®P)
OIIEHEéH PUCK MPOHUKHOBEHUs B Y30eKHCTaH KYKypy3HOH JIMCTOBOH coBku (Spodoptera
frugiperda) — ogHoro 13 HauboJiee oacHBIX MHBA3UBHBIX BpeAuTeseil Mmupa. Ilocse nepBbix
Bcnbiek B Agppuke B 2016 roay, rae noTeHIUaJIbHBIE IOTEPU KyKYpPy3bl B 12 cTpaHax ole-
HuBaymch B 8,3-20,6 MJIH T B IOfl, BpeQUTEJIb PaclpoCTpaHuJicA Mo A3uu U OBUI 3aperu-
crtpupoBaH B Typiuu B 2022 roay u B npoBuHiiuu Kepman (Mpan) B 2023 roay. B Y36eku-
CTaHe OH He BBIABJIEH U BKJIIOUEH B HAI[MOHAJIbHBIH NepedeHb U nepedeHb EASC Kak oTCyT-
CTBYIOLIUM KapaHTUHHBHINA 00bekT. Mogenr MaxEnt mokasasa kjaMMaTHUyecKyl0 MpPUTOA-
HOCTb I0XHBIX palioHOB LleHTpanbHOU A3um, B TOM uHncJie palioHa J[xu3aka B Y30eKucTaHe.
[TockosbKy y BUAA HeT Auanaysbl, a pa3BUTHe HaulHaeTcsa npuMepHo npu 12 °C, 0CHOBHO
PHUCK U1 Y30eKrcTaHa — Ce30HHOe JIeTHee BTOpXKeHHe Ha OpoIlaeMylo KyKypy3y B pe3yJib-
TaTe MUIpalui, a He KpyrJioroauyHas akkJauMmarusauus. IIpeasarainrcsa ceTb (pepoMOH-
HBIX JIOBYIIIEK paHHero MpeaynpexaeHrs B I0)KHbIX U IPUTPAHNYHBIX paliOHAaX, MOATOTOBKA
CIeUaJnuCcTOB Mo naeHTuukauuu coraacHo EPPO PM 7/124, ycuneHue KOHTPOJIA MpoO-
AYKIUM U3 I0XKHBIX COCEJHUX CTpaH U pa3paboTka cTpaHOBoU Mofenu pucka CLIMEX.

KimioueBble cijioBa: KyKypy3Has JicToBas coBka, Spodoptera frugiperda, aHanmu3 ¢uroca-
HUTApHOTO pUCKa, MHBA3WBHBIN BUJ, KAPAHTHH, KJIUMaTUYeCKas MOJAesb, MUTpALUs, MO-
HUTOPUHT, KyKypy3a
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