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Mustard is an important oilseed crop and has significant economic importance due to its
high nutritional, technical and feed value. Four main types of mustard are cultivated in world
agriculture: white (English), gray (Sareptian), black (French) and Abyssinian (Krambe). The
total area of their cultivation in the world is about 3.0 million hectares, which indicates the
important role of this crop in the structure of crop production.

One of the factors that significantly limits the realization of the productivity potential of
mustard is the harmful entomocomplex. The mass development of phytophages leads to significant
crop losses, which under favorable conditions for pests can exceed 30-40%, and also negatively
affects the quality indicators of seeds. In this regard, the study of the species composition of
harmful entomofauna and the identification of the most economically dangerous species is one of
the priority areas of modern entomological research.

The aim of the work was to carry out a critical analysis of domestic and foreign scientific
publications devoted to the species composition and features of the formation of the
entomocomplex of mustard agrocenoses. To achieve this goal, more than 50 scientific literary
sources were analyzed, which highlighted the structure of the entomofauna of oilseed cabbage
crops, the features of the biology of individual species of phytophagous insects, the level of their
harmfulness and economic significance. The results of the analysis show that in all regions of the
world where mustard is grown, a fairly diverse complex of harmful insects is formed, the species
composition of which depends on natural and climatic conditions, crop cultivation technology
and features of agrolandscapes. More than 50 species of phytophagous insects associated with
mustard crops have been registered in Ukraine. The most economically important among them
are cruciferous fleas, rapeseed flower borers, cruciferous bugs, cabbage stem cryptic predators,
rapeseed sawflies and cabbage aphids, which can significantly reduce yields and deteriorate the
quality of the resulting products.

In European countries, the entomological complex of mustard agrocenoses is characterized
by even greater species diversity and includes about 100 species of harmful insects. The dominant
position is occupied by cruciferous fleas, various species of cryptic predators, rapeseed flower
borers, as well as other specialized phytophagous insects of the Brassicaceae family, which,
when massively multiplying, can cause significant economic damage to crops.

In the countries of Central Asia, more than 80 species of pests have been found on mustard
crops. The most dangerous include cruciferous flea beetles, rapeseed sawfly, cabbage moth,
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mustard whitefly, mustard leafhopper, as well as alfalfa and beet bugs. High air temperatures and
a long growing season in this region create favorable conditions for the intensive development of
many species of phytophagous insects and an increase in the number of their generations during
the year.

The insect complex of oilseed cabbage crops in China is represented by 39 species of
phytophagous insects, while about 25 species have been registered in Mongolia. For the
agrocenoses of North America, the mustard whitefly and cabbage moth are of greatest economic
importance, which, under favorable weather conditions, are capable of forming large populations
and causing significant crop losses. The data presented indicate significant regional specificity
in the formation of mustard entomocomplexes, however, regardless of geographical location,
specialized phytophages of cabbage crops play a dominant role in the structure of harmful
entomofauna, which requires constant phytosanitary monitoring and the use of integrated plant
protection systems.

Key words: mustard, pests, phytophagous, species composition, entomofauna, range.

Pamywnun €.B., Cmanxesuu C.B., 3a6pooina I.B. Buooguii cknad wiKionuxie 2ipuuuyi

Tipyuya nanesxcumsv 00 8AdNCIUBUX ONIUHUX KVILINYP | MAE 8azome 20CN00apCbke 3HAUEHHs
3a605KU BUCOKIN XAPYOBill, MeXHIUHIl ma KOpMOoiil yiHnocmi. Y ceimoeomy 3emnepoocmei Kyib-
MUBYIOMb YOMUPU OCHOBHI 8UOU 2ipyuuyi: OLIy (AaH2IICbKY), cu3y (capenmcwKy), HopHy (pam-
Yy36KY) ma abiccincobky (kpambe). 3a2anibHa niowa ix 6Upouyeants y ceimi CmaHosums O1u3bKo
3,0 man ea, wo ceiouumv NPO BANCIUSY PONL YIEL KYIbMypu 6 CMpYKmypi 6UpoOHUYmea poc-
JUHHUYKOT NPOOYKYIL.

OOnum i3 YUHHUKIB, WO ICMOMHO 00MeXCYIomb peanizayilo nNomeHyiany npooyKmueHocmi
2ipuuyi, € WKiOIusUll eHmomokomniexc. Macosutl pozeumox gimopazie npuzeo0ums 00 3HAUHUX
8Mpam ypooskcaro, AKi 3a CNPUAMIAUGUX O WKIOHUKIE yM08 Modcymb nepesuwgyeamu 30—40 %,
a MaKoodic He2amueHo 6NAUBAE HA AKICHI NOKA3HUKU HACIHHA. Y 36'3KY 3 yum 6usyenus 6uoo-
6020 CKAAOY WKIONUBOI eHMOMOGAYHU MA BUSHAYEHHS HAUOLIbIUL eKOHOMIYHO Hebe3neuHUxX 6udie
€ 0OHUM 3 NPIOPUMEMHUX HANPIMIE CYHUACHUX eHIMOMOLOSTUHUX OOCTIONCEHD.

Memoro pobomu 6y10 30ilICHEHHA KPUMUYHO20 AHANIZY GIMYUSHAHUX 1 3aPYOINCHUX HAYKOBUX
nyonikayiu, npUCesYeHUx UO0BOMY CKIAOY Mda 0COONUBOCMAM (HOPMYBAHHI eHIMOMOKOMNILEKCY
azpoyernosis cipuuyi. /s 0ocsenenHs noCcmaegieHol Mmemu npoananizoeano noHao 50 naykosux
Jaimepamypuux 0dicepen, y AKUX GUCGIMIEHO CMPYKMypy eHmomMo@ayHu ONUHUX KanyCmsHux
KYbmyp, ocoonugocmi 6ionoeii okpemux 6udie gimogazis, pieenv ixHbOI WKOOOUUHHOCME MA
EKOHOMIUHE 3HAUEHHSL.

Pesynomamu nposedenoco ananisy ceiouams, Wo 6 ycix pecionax ceimy, 0e supouyoms 2ip-
uuYr, YopMyembCst 00CUMb PISHOMAHIMHUL KOMIIEKC WKIOIUBUX KOMAX, BUOOBULL CKIAO K020
3anexcums 6i0 NPUPOOHO-KNIMAMUYHUX YMOB, MEXHON02I] 8UPOWYEAHHS KYIbIMypU ma ocoonu-
socmetl azponanowagpmis. Ha mepumopii Ykpainu 3apeecmposano nonao 50 éudis ¢himoghacie,
nos'szanux i3 nocisamu 2ipuuyi. Hailbinouie exoHoMiuHe 3HAUEHHs ceped HUX MAlomb Xpecmo-
yeimi OniwKY, PINAKOBULL KEIMKOIO, Xpecmoysimi KI1onu, KanycmsHutl cmeoiosuti NPUxo8aHoxo-
OOMHUK, PINAKOBUL NUALUWUK [ KANYCMAHA NONENUYSL, AKI 30AMHI ICIOMHO 3HUNCYBAMU 8POAUCATI-
HICMb ma no2iputysamu AKicms OmpUMAHoi npooyKyii.

V kpainax €sponu enmomoxomniekc ipuudHuUX azpoyeHo3ie XapaKmepuzyemocs uje oinp-
wo 8U008010 pisHOMaHimHicmio i Haniyye onusvko 100 eudie wkiorueux komax. [Jominyoue
NOJLOJCEHHSL 3aUMAlONb Xpecmoysimi ONiWKY, Pi3Hi 8UOU NPUXOBAHOXODOMHUKIE, PINAKOBUL
K8ImKoio, a makooic imwi cneyianizoeaui pimoghacu poournu Kanycmsarnux (Brassicaceae), saxi 3a
MACOBO2O POIMHOIICEHHSL MOJICYMb 3A80A8AMU 3HAYHOT eKOHOMIUHOT UKOOU ROCIBAM.

V kpainax Cepednvoi Azii Ha nocisax cipuuyi suseieno nonaod 80 eudie wikionuxie. /lo Haii-
Oinbul Hebe3NeUHUX HaAlexcamsv Xpecmoysimi ONiwKY, Pinakosull NUIbWUK, KANyCmaHa Milb,
2IpuUyHULL OINAH, SIPYUYHULL TUCMOIO, d MAKONC TI0YepHOSUIL i OYypsikosull Kaonu. Bucoxi memne-
pamypu nogimps ma mpusanull e2emayitiHutl nepiod y YyboMy pe2ioni Cmeopmy CRPUAMIUGT
YMOBU 0I5l ITHMEHCUBHO20 PO36UMKY Da2amvox 6udie imoghacie i 30iNbueHHst KIbKOCi IXHIX
NOKOIHb NPONALOM POKY.

Eumomoxomnnexc onivinux xanycmanux xyremyp y Kumai npedcmasnenuti 39 euoamu
Gimoghacie, mooi six y Mowneonii 3apeecmpogano onuzvko 25 udis. /s acpoyenosis Iligniunoi
Amepuku HaubinbUle eKOHOMIUHE 3HAYEHH MAomb 2IipuuyHull OLIaH i KanycmsaHa Minb, sKi 3d
CRPUSMAUBUX NO20OHUX YMOG 30AMHI (POPMYSaAmu YUCEIbHI RONYIAYIL MA CRPUYUHSAMU ICTOMHI
empamu epodicaro. Hagederi dani ciouams npo 3HAYHY peciOHAbHY CheyuiKy QopmyearHs
EHIMOMOKOMNILEKCIG 2ipuuyl, 0OHAK HEe3ANENCHO IO 2e02padiuno20 NONONCEHHS OOMIHYIOWY POlb
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y cmpykmypi wKionusoi ewmomogaynu gidicparoms cneyianizoeari gimoghacu xanycmsauux
KYIbmyp, o nompebye nocmiino2o imocanimapho2o MOHIMopuney ma 3acmocyeanist inme-
2POBAHUX CUCTHEM 3AXUCHY POCTUH.

Knrowuoei cnosa: cipuuys, wkioHuxuy, ghimoghacu, 8U008Ull CKAA0, eHMOMODAyHa, apea.

Relevance of the research topic. Mustard is of great economic importance as an oil
crop. Its seeds produce oil that is not inferior in quality to sunflower. Four types of mus-
tard are grown in the world: white, or English (Sinapis alba L.), gray, or Sarepta (Bras-
sica juncea (L) Czern), black, or French (Brassica nigra (L.) W. D. J. Koch) and Abys-
sinian, or Crambe (Crambe abyssinica Hochst. ex. R.E.Fr.). The world area occupied
by mustard is about 3.0 million hectares. In Ukraine, mustard is grown in all regions
and the Autonomous Republic of Crimea. The area of gray mustard in Ukraine is about
85 thousand hectares with a grain yield of 0.8—1.2 t/ha. The area occupied by white
mustard in Ukraine is small. The average yield is 1.2—1.5 t/ha. Black mustard is almost
not grown in Ukraine. The average yield is up to 1.5 t/ha. Abyssinian mustard is not yet
grown in Ukraine, but in neighboring countries the yield is up to 3.0 t/ha, and the sown
areas reach over 50 thousand ha. On the way to obtaining high mustard yields, a number
of obstacles arise, the main of which is a complex of pests that reduce the potential yield
by 30—40% or more every year [1, 2, 23, 52].

The goal is to conduct a critical analysis of domestic and foreign scientific literature
sources on harmful entomofauna of mustard agrocenoses.

Research methodology. In order to establish the dominant species of mustard pests
that may be of economic importance, we analyzed more than 50 domestic and foreign
literary sources on the structure of the entomocomplex of oilseed cabbage agrocenoses.

Research results. In Ukraine and neighboring countries, the complex of pests of
cabbage crops is characterized by species diversity, more than 300 species have been
described. The most complete faunal description of pests of cabbage crops, including
mustard, in the conditions of the Forest-Steppe and Polissya of Ukraine is given in the
work of A. P. Kryshtal [10], who described 211 species of insects, or 14% of all harm-
ful to agricultural crops insects, among which 56 species are specialized. Domestic
scientists M. P. Sekun [16], M. Krut [11, 12], Yu. G. Krasylovets [9], L. I. Kava [7] and
Laba Yu. R.[13, 14] indicate that oilseed cabbage crops in Ukraine are damaged by about
50 species of pests. Z. I. Gurova [2] and L. I. Kolesnik [8] name 40 species each, while
V. S. Zhuravsky [5, 6] lists only 27 species of harmful insects. According to R. V. Yak-
ovlev [20, 21, 22], mustard is damaged by 32 species of phytophagous insects in the
Forest-Steppe of Ukraine. The most harmful species in the Forest-Steppe of Ukraine are
the cruciferous flea (Phyllotreta spp.), the rapeseed flower beetle (Meligethes aeneus F.),
the cruciferous bugs (Eurydema spp.), the cabbage stem borer (Ceuthorrhynchus quad-
ridens Panz.), the rapeseed sawfly (Athalia rosae L.) and the cabbage aphid (Brevicoryne
brassicae L.). Tsybulko V. I. [3] notes that in the Eastern Forest-Steppe of Ukraine,
cabbage crops are damaged by about 60 species of polyphagous and specialized
insects.

According to our data, oilseed cabbage crops in the Eastern Forest-Steppe of Ukraine
are damaged by 54 species of specialized and polyphagous pests belonging to 8 orders
and 22 families. Of these, 29 species are specialized pests, and 25 are polyphagous. The
most dangerous species are cruciferous fleas, rapeseed flower beetles, cruciferous bugs
and cabbage aphids [1, 2, 3, 52].

According to O. A. Ivantsova [52], 103 species of pests were registered on Sarepta
mustard in the Volga region. And V. V. Velichko [3] indicates that in the non-chernozem
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zone mustard is damaged by 86 species of insects. According to L. O. Kanter [3],
45 species of insects harmful to mustard have been registered in Western Transbaikalia.
Antsupova T. E. [52] names 19 species of harmful in the Kuban, and Amosov Yu. M. [3]
describes 25 species that are harmful in Yakutia. Semakov V. V. [52] names 22 species
of harmful in Kamchatka. In Uzbekistan [3, 52] mustard is damaged by 82 species of
insects. In the Chui Valley of Kyrgyzstan, cabbage crops are inhabited by 6 species of
aphids, 2 of which damage the root system [23]. In Kazakhstan, 66 species of pests have
been described for mustard. The most dangerous are the cruciferous flea beetle, the
rapeseed sawfly, the cabbage moth, the mustard whitefly, the mustard leathopper, the
alfalfa and beet bugs [23].

The entomological complex of oilseed cabbage crops in China includes 39 species
of phytophagous insects [25], and Zh. Lkhagva [52] lists 25 species of insects that cause
damage to cabbage crops in Mongolia.

In Latvia, 94 harmful species were identified, 15 of which were recorded for the
first time [23]. In the Czech Republic and Slovakia, the most common pests are the
rapeseed flower beetle, the hidden beetle, the cabbage whitefly and the cabbage scoop
[23]. In Bulgaria, Belgium, Germany, and France, the most harmful species are the cru-
ciferous flea beetle, the hidden beetle, the rapeseed flower beetle, the rapeseed sawfly,
the cabbage midge, and the cabbage aphid [31, 32, 33, 34, 54]. Spanish entomologists
list the cabbage whitefly, the cabbage moth, the mustard bug, and the rapeseed sawfly
among the most harmful insects on mustard [27]. D. Spaar [52] indicates that the rape-
seed flower beetle is the most dangerous pest of all oilseed cabbage crops in Germany,
Poland, and France. In Norway, one of the main pests is the rapeseed flower beetle [24].
In Switzerland [26], the main pests are the rapeseed flower beetle, the hidden beetle, and
the cruciferous flea beetle. In Hungary, the most harmful are the rapeseed flower borer
and the hidden hornworm [36]. In Poland, the greatest losses are caused by the rapeseed
flower borer, the hidden hornworm, the rapeseed midge, the cruciferous flea beetle,
the spring cabbage fly and the rapeseed sawfly, and recently the cabbage moth and the
cabbage aphid have received special attention [37, 38, 39, 40, 41, 53, 54]. In Moldova,
mustard crops are massively colonized by aphids: cabbage, melon, green peach and
large potato [23]. In Romania, mustard plants are damaged by the white-legged and
black flea beetle, the cabbage moth, the cabbage scoop and the whitefly. In addition,
damage is caused by the rapeseed sawfly, rapeseed leafworm, and mustard leafworm, as
well as the rapeseed (seed) and rapeseed flower beetle [23].

Entomologists in the United States report that the mustard whitefly caused losses of
$200,000 in 2006, whose caterpillars skeletonized leaves, resulting in a yield reduction
of more than 50% [28]. Canada, the world leader in mustard cultivation, suffers losses
every year from the cabbage moth, whose caterpillars, by gnawing out “windows” in the
leaves, reduce the potential mustard yield by almost 2 times [29, 30, 35].

Conclusions and prospects for further research.

1. From the conducted critical analysis of scientific literature, we can see that in
all countries where mustard is grown, a fairly diverse species composition of harmful
insects can be observed.

2. In Ukraine, more than 50 species of pests have been described. The dominant
ones are cruciferous fleas, rapeseed mealybugs, cruciferous bugs, cabbage stem hop-
pers, rapeseed sawfly and cabbage aphids.

3. In Europe, the species composition of mustard pests is quite diverse, numbering
about 100 species. The most harmful species include cruciferous fleas, rapeseed mealy-
bugs, rapeseed sawfly, cabbage midge and cabbage aphids.
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4. In Central Asia, mustard is damaged by more than 80 species of pests. The most
dangerous are cruciferous flea beetles, rapeseed sawfly, cabbage moth, mustard white-
fly, mustard leathopper, alfalfa and beet bugs.

5. The entomological complex of oilseed cabbage crops in China includes 39 spe-
cies of phytophagous insects, and in Mongolia — 25 species.

6. In North America, the most economically important species are mustard whitefly
and cabbage moth.
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