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AHomayif. cnammi HagedeHO OCHOBHI pe3yabmamu (heHO02iYHUX CToCmepeXeHb
nie0eHHoamepuKaHcbKoi momamHoi mosi (Tuta absoluta Meyr.) 8 nocisax momamie.
lMpoeHo3ysaHHA cmadili po3sUMKYy MOMAMHOI MO MOE 8aMmauUBe 3HAYEHHA O07A
CB0EYACHO20 BMPOBAOIEHHA KAPAHMUHHUX 30x00i8 3axucmy rnocigie momamis 8id
imodghazis.

LocnidmeHHa 6a3yemobca Ha 360pi ma aHani3i Cy4acHUX OGHUX, BKAKOYAOYU KAIMAMUYHI
napamempu, maki Ak CET ma [TK, 6ionoeiuHi ocobausocmi nie0eHHOAMEPUKAHCbKOI
momamHoi Mosii ma nonynauitiHy OuHamiky gimogbaea. 3ibpaHi OaHi BUKOPUCMOBYHOMbCA
0115 pO3p0OKU heHO102iYHO20 KaneHOapsa ma mooesneli MpoeHO3Y.

OmpumaHa Modenb 0038074€ PO2HO3y8aMU Mepiodu Maco8o20 PO3BUMKY
momamHoi Moni y nocieax momamie 3a KOAUBAHb M0200HO-KAIMAMUYHUX MOKA3HUKIB.

JouinbHicmb 0aHO20 00C/IIOHEHHA BUK/AUKAHO (hpazMeHmMapHIiCm0  HayKo-80i
nimepamypu wo0008usYeHHS 6ios102i4HUX, eKOs102IYHUXTOKA3HUKI8 Mi80eHHOAMePUKAHCHKOI
momamHoi mosni 8 YKpaiHi ma yOocKoHaneHHIo Memodis U rputiomie MOHIMopuHey, a
MAKOX KOHMPOso YucensHocmi himoghaza, wo cripusano 6 nidBUWEHHIO ypoxao ma
AKoCcMi na00i8 momamis. 30KpemMa, AoKani3auii Ui 3HUWEHHI 0GHO20 WIKIOHUKA, 8i0Mo8iOHO
00 himocaHimapHux sumoe.

Knro4oei cnoea: npozHo3, ¢heHonoeisi, (heHonozivHull KaneHoap, MomMamHa Miss,

gimodhae.
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Bcmyn.

OcraHHIM 4YacoM 3HauHHI 00CsT
HAYKOBHX JIOCHIKEHb TPUIUISETHCS
po0OsIeMi MPOTrHO3yBaHHS PO3BUTKY ITiB-
JNCHHO aMEPUKAHCHKOI TOMarHOi MO
Tuta absoluta Meyr., 3 BUKOPHCTaHHIM
ITOTOIHO-KJIIMaTHYHUX MOKa3HMKIB. Tak,
PO3IISIAETHCS BIUIMB Pi3HUX TOKa3HU-
KiB KJIIMary Ha IHTCHCHUBHICTh PO3BUTKY
MIKITHUKIB Y CLIBCHKOMY TOCHONAPCTBI
(Borisenko, 2021; Borisenko, Novak,
Kaliyevskij, 2018). 3a cy4acHUX MeTO-
JiB (DITOCAHITAPHOTO MOHITOPHHTY, KU
0a3yroThCs Ha B3aEMO3B'SI3KaX MiXK (heHO-
JOTIYHUMH CTAIisSIMH PO3BUTKY POCIHH
1 JMHAMIKOI YHMCEIILHOCTI IIKIJIHUKIB, 3
ypaxyBaHHSIM METCOPOJIOTIYHUX Iapa-
METpIB PI3HOT CKIaaHOCTI (BiX Temrie-
parypHux mokasHukiB mosiTps (Polgar,
Primack & Williams, 2014) o anamisy
mio0aNbHUX KimiMatHuHKuX 3MiH (Bale,
Masters & Hodkinson, 2002). Lle cBin-
YUTh TPO BAKJIWBICTH MOHITOPHHTY 1
MIPOTHO3YBaHHS IHTCHCHBHOCTI PO3BHTKY
1 pPO3MHO)KEHHSI IIIKiTHUKIB, CBOEYACHO-
IO BUSIBJICHHS 1 KOHTPOJIIO MOIIMPEHHUX 1
KapaHTHHHUX BUJIIB (piTodaris, 30kpema,
MIBICHHO aMEPUKAHCHKOT TOMATHOI MOJTI.

Oxpemi aBTOPH OpIEHTYIOTHCS Ha
O3 TPOOIIEMU B KOHTEKCTI TII00aITh-
HUX 3MiH KITIIMaTy, BAKOPUCTOBYIOUH Ma-
TEMaTUYHI MOZIENI Ta aHAJITUYHI TiIXO0-
1 (Anderson & May, 1979), ongHak, Ha
TIPAKTHUII, [UTS TPOTHO3YBAHHS PO3BUTKY
IIKiTHAKIB BHKOPUCTOBYETBCS TPaIH-
IAHUHA METEOPOJIOTTYHHUI MMOKA3HUK, K
cepeHpoI000Ba TeMIleparypa Ta BOJO-
ricTh moBiTps Ta iHm (Weiss, Mason &
Kasina, 2001; Bale, Lenteren & Bigler,
2008). lLleit miaxig OOIPYHTOBAHHMH,
OCKUJIBKHA JI03BOJISIE OLIHUTM CE30HHI
pe3yJIbTaTH Ta CKJIACTH MPOTHO3 PO3-
BUTKY IIKITHHUKIB Y KOHKPETHHX arpoe-
KOCHCTEMaX 3 ypaxXyBaHHSIM MiCIICBOTO
penbedpy Ta KOJMBaHb MIKPOKIIIMATY

(Capinera, 2008; Radcliffe, Hutchinson
& Cancelado, 2009).

AHaI3yI0ud OCHOBHI METOJIH MpO-
THO3YBaHHS PO3BHUTKY (itodaris, mo-
[UTBHO  3a3HAYUTH, 10 IOPIBHIHO
MOMIUPEHAM € METOI OaraTopidHuX
(eHorpam, KU TPYHTYETHCS Ha BCTa-
HOBJICHHI CEepeHIX TEPMIiHIB HACTAHHS
(eHONOTIYHUX TOMINA JJIST KOHKPETHHX
BUJIB 13 y3araJlbHEHHSIM OaraTopidHuX
nanux (Gamayunova, Kudrina, 2020).
Lleit MeTon BHUKOPHUCTOBYE TeMIepa-
TYpHI MMOKAa3HUKH, TakKi sIK cyma egek-
tuBHUX Temmeparyp (mam — CET), ta
JUIT OKPEMHUX BHIIB - TiIPOTEPMIUHHMA
koedimient (mami — I'TK). Henocrar-
HS €(EeKTHBHICTH MPOTHO3Y PO3BUTKY
¢irodari 3a meronom i3 CET e iioro
3aJIeKHICTh Bil TEMIEPAaTypHHX YMOB
MOTICPEIHBOTO CE30HY, TEPiOAy 3UMiB-
7, Ta HEypaxyBaHHS TEMIICpATyp, II0
HaOJIMKAIOTHECA JI0 HWKHBOI MEXI, ajie
HE CSITaroTh ii, @ TAKOXK BIUIMB HAJMIPHO
BUCOKHX TEMIIEpaTyp Ha pPO3BUTOK (i-
toctariB (Gamayunova, Kudrina, 2020).
Tum ve menmie, CET muimaeTsest BaxKIm-
BUM ITOKa3HUKOM 1 IJISI TIPOTHO3YBAHHS
PO3BUTKY Ta PO3MHOKCHHS MiBICHHOA-
MEpHKAaHCHKOI TOMaTHOI MOJI y Pi3HHX
IPYHTOBO-KJIIMAaTUYHHX 30HAX YKpaiHH.

XapakTepHo, IO OKpPEeMi METOIH
CIIOCTEPEKECHB BKITIOYAIOTh B ceOe TeM-
neparypHo-(peHOIOTiYHI  HOMOTIpaMH
A.C. TTonobChKOTO0, 8 TAKOK KOPEISIIii-
HO-pEerpeciiiHuil aHai3 arpoMeTeopoIo-
TYHUX MPETUKTOPIB M1t TOOYI0BH MPO-
rHocTHaHEX Mozenelt (Borzih, 2020). 3a
PI3HHAX TEXHOJIOTIH BHUPOIIYBaHHS OBO-
YEeBUX KYJIBTYp YaCTKOBO BH3HAYAIOTHCS
CE30HHI Ta OaratopiyHi TEHEHIIIT B KJTi-
MaTHYHUX ITOKA3HHKIB, SIKi BILIMBAIOTH
Ha PO3BUTOK OKPEMHX BHIIB (iTOdaris.
PerioHasnbHI JOCTIDKEHHS Tiepenoaya-
IOTh OKPEME BIOCKOHAJICHHS IMPOTHOC-
Trunux MeroxiB Ha ocHoBl CET, I'TK ta
0araTopiyHMX KJIIMAaTHYHHUX MMOKA3HUKIB

94 | ISSN 2706-8382

BIONOTYHI CUCTEMU: TEOPIA TA IHHOBALIIT

Tom 14, N2 1-2,2023



3axucm i KapaHMUH POCAUH

3 ypaxyBaHHSIM 3axOliB 3aXUCTy TOMa-
TIB 11 0araTopivyHOro MPOTHO3YBaHHS
PO3BHUTKY TOIIMPEHUX BUIIB (iTodaris i
HE pO3pO0JICHI JIjIsl KAPaHTHHHOTO IIKiJI-
HHKA MTiBICHHOAMEPHKAHCHKOI TOMATHOT
MOJTI.

Mamepianu ma memoou
oocrnioieHv

dopmyBaHHS (DEHOJOTIYHOTO Ka-
JeHaaps MiBICHHOAMEPUKAHCHKOI TO-
MaTHOi MOJI MPOBOAWIN 32 3arajbHO-
MpUiHATO MeToaukoro (Borzih, 2019;
Dobrovolskij, 1969) Ha ocHoBi Garato-
PIYHMX Ppe3yabTaTiB TOJIBOBUX 00OCTe-
JKEHb CyYaCHHUX COPTIB TOMATIB.

s BUSIBIICHHSI 1 aHai3y CTaliM,
3BeJIcHU  (DEHOJIOTIUHUI  KaJeHIap
(2020-2022 pp.) MOPiBHIOBAJIH 3 TIOKA3-
HUKAaMU [TOTOTHO-KJIIMATHYHUX JaHUX Y
POKH OCIIKEHb 30KpeMa CyMH e]ek-
tuBHUX Temrneparyp (CET) Ta 3HaueHb
rigporepmiynoro koedinienty (I'TK)
Censninosa. [ns po3paxynky ['TK Ce-
JISTHIHOBa BUKOPUCTOBYBAIH (DOPMYITY
(1), sixka BpaxoBye cymy omnafiB (XR) y
MiJiMeTpax MPOTATOM IIEBHOTO MePioay,
Ta CyMy aKTHBHUX Temreparyp (Zt>10)
MPOTATOM TOTO K 4Yacy, 3MeHIIeHy B 10
pasis.

_ YRx10
I1TK_21:> 10°C (1)

Jyis Bu3Ha4YeHHS (DEHOJOTIYHUX TO-
JiH y TOMyJSIisSX MiBICHHOAMEPUKAH-
CbKOI TOMATHOI MOJIi BUKOPHCTaHA CY-
yacHa metonuka (Moroz, Fokin, 2021).

Bona nependayae po3ouTTs rpadi-
KiB JIMHAMIKH CYyMH €(EKTHBHUX TEM-
neparyp (CET) Tta rimporepmiduHOro
rkoedirienty (I'TK) Ha okpemi nepiow,
0 BI/IMOBITAIOTH PI3HUM CTaIisIM PO3-
BUTKY (piTopara i3 BU3HAYCHHSIM TpPEH-

JIiB [IUX EJIEMEHTIB.

e no3sommito popmanizyBaru OiJib-
IICTh (PCHONIOTIYHUX CTAIIH B MOMyJIs-
IiSIX MBICHHOAMEPHKAHCHKOT TOMATHOT
MOJIi, @ TAKO)K BCTAHOBUTH 3B'S30K IHX
MOJIH 3 KIIIMAaTHYHUMH YMOBaMHU paio-
HIB CIIOCTEPEKEHb.

Pesynvmamu docniosncenHs
ma ix 062060peHHA.

B 2020-2022 pokwu 3a pe3yiabrataMmu
MPOBEACHUX JOCIIKeHb, 111010 010710~
Til Ta eKOJIOTii MiBACHHOAMEPUKAHCHKOT
TOMAaTHOT MOJIi, YTOYHEHO PO3BHUTOK 1
(hopMyBaHHSIX Y TPHOX TEHEpaIlifx 3a
pik (Tabm. 1).

DEeHOOTIYHI CIIOCTEPEIKSHHS JT03BO-
JIUITA YTOUHUTH OCOOJIIMBOCTI CE30HHOTO
PO3BHUTKY BH/LY, BKJIFOYAOUH TPHBATICTh
JKUTTEBOTO LUKITY Pi3HUX craaid. Tak,
JIT iIMaro TOMaTtHOI MOJIi TPUBaB MPOTS-
rom 100 nmHIB, 3 TIepIIOl A€KaaU TPABHS
1o BepecHst 2022 poky 3a CET 160 °C.
[lix wac po3BHUTKY mMepIIoi TeHeparii,
SITICKITAIKA CIIOCTepiraiacs 3 CepeinHu
tpaBust, CET — 162 °C., nepmii ryceHu-
i 3°SIBJSUTUCS. HA TPETIH-ITSITHH JICHb
CET - 169-171 °C., micist 3aKiHYE€HHS
PO3BHTKY, skuid TpuBaB 12-18 nHiB 3a-
nsutbkoByBasucst CET — 177 °C. Cranis
JISUTCUKH TPUBAJIA B TEPiOJ IMTiABUIIICHHS
cepenHbOI000BOT TEMITEPATypH TOBITPS
B cepenabomy g0 +19,2...420,5 °C, o
BIJITIOBI/1aJI0 MMOKA3HUKY CYMH €(EKTHB-
Hux Temneparyp — 204 °C.

JIiT imaro apyroi renepariii crocre-
piraBcst Ha mouarky depBrst 3a CET 204
°C. Sliinieknajka criocrepiraiacs 3 nep-
II01 JICKa M YSPBHSI 1 10 KIHIIS MiCsAIIs, 32
CET - 206 °C, ryceHurli 3’ SBJISUIACS HA
2-4 neHb TICIs 3aBEPIICHHS PO3BUTKY,
sxuid TpuBaB 3a CET — 219 °C. Cranis
JISUTCUKH TPUBAJIA y TIEPIOJT KIHIIS YSPBHS
MOYATKY JIMITHS TIPOTSTOM 32 IMOKa3HUKY
cymu eexTuBHEX Temmeparyp 221 °C.
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1. ®enosoriunmnii kajgeHaap NiBJIeHHOAMEPUKAHCHKOT TOMaTHOI MoJi (Tuta
absoluta Meyr.) (IIIl «barbko i Cun», MukoJaiBebka 00i1., 2020-2022 pp.)
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Jlit imaro TpeThoi TeHeparii cro-
crepiraBcst mporsrom sumHS 32 CET
Ha T0YaTKy Micsi - 266 °C Ta B Tpe-
Tiil mexani numas - 264 °C. Sitnexnan-
Ka crniocrepiranacsi Ha 7-10 JeHb JTbOTY
imaro, mo BianoBigano mianazony CET
— 206...266 °C. Ilepuri ryceHwuIi 3’sB-
JISUTACSL 'y TPETid TeHeparii Ha I’ sITHi
nenb 3a CET - 269 °C, micis 3aKiHdeHHs
PO3BHTKY, sIKWi TpuBaB 8-10 1qHiB, micis
YOTO 3aJBUTEKOBYBAJIHCS Ta 3UMYBAJIU 32

samkends CET Bix 263 °C go 171 °C Ha-
MIPUKIHII CEPITHS MTOYATKY BEPECHSI.
YTouHeHHsT (eHOoNoril  MiBACHHO-
amepukaHchbkoi TomatHoi Momi (Tuta
absoluta Meyr.) i3 C€30HHOO THHAMIKOIO
rigporepmiunoro koedimierta (I'TK).
Jnst criocTepeskeHb TOYaTKy IHOTY
iMaro Ta BUXOMIY TYyCEHHIIb PO3pOOJICHI
Mojiesi  mporHody ¢itodara (Tadm.2),
sIK1 3 BIpOTiIHICTIO MTOHAA 76%  J103BO-
JSIFOTH KOHTPOITIOBATH IIKITHHIKA 32 0CO-
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Puc. 1. ®eHosorisi miBIeHHOAMEePUKAHCHKOI TOMATHOI MOJIi BiIIOBiTHO 10
CET (MuxkoJaiBebka 00u1., IIIT «barbko i Cun» 2020-2022 pp.)
3€JICHUI KOJMIp CTPIUJIKU — TYCEHHMIIS, CHHIM — JIIT iIMaro, YepBOHMUHN — JISJICUKH, )KOBTHH — ITEepioa
BIJIKJIAJIaHHSA €D
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BereTanifini Mepios] TPABEHL-BEPECEHE

s THHAMIKA TTK

Puc. 2. ®eHoJiorist miBJeHHOAMEPUKAHCHKOI TOMATHOI MOJIi BiANOBiAHO 10
3HauyeHb [ ' TK (Mukonaiscbka 0641., I «barbko i Cun» 2020-2022 pp.)
3€JICHUI KOJMIp CTPUIKU — F'YCEHHMIIS, CHHIM — JIIT iIMaro, YepBOHMUHN — JISUICUKH, )KOBTHH — TIepioJ
BiJIKJIQJIAHHS SI€Lb
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2. MopeJii nporuo3y po3BUTKY MiBAeHHOAMEePHKAHCHKOI TOMAaTHOI MoJi Tuta
absoluta Meyr Ha TomaTax

Craxii MopeJi 3a Koed . | Mopneuni 3a npenuxro- Koed.
03BuﬂT NMPeTNKTOPOM Kopessii | pom mporuo3zy 'TK KopeJsiLii
P Ky nporuosy CET
IMouarok jpoty |y =0,4477x + 0.87 y=-0,0907x>+ 0.96
iMaro 170,85 ’ 0,4253x + 0,29 K
[Mouarok Buxo- |y =346,89x - 0.92 y =-0,0125x> + 0.98
Jly TYCEHHIb 296,18 ’ 0,2745x - 0,90 ’

OMBOCTAMH (DOPMYBAHHS 1 PO3BUTKY 5K
JIOPOCIIOT CTa/Iil, TaK i T'YCeHHUIb B peri-
OHI jocimimkenb. Lle mouineHO ypaxo-
BYBaTH B CHCTEMi KapaHTHHHHX 3aXOIIB
00pOTHOM 13 TIBICHHOAMEPUKAHCHKOIO
TOMATHOIO MIJUTIO Ha TOMarax.

Tax, BIAOBIIHO JIO TIOKA3HHUKIB TijI-
pOTepMiUHOTO  KOe(ilieHTa, Mepioan
3aJISUTLKOBYBAHHS 1 JIbOTY 1Maro BiJIIOBI-
namy intepany 1,21-0,41. I'TK nepiony
sinexaanku - 0,61-1,21. BigmiueHo, 1o
SIATIEKIIaIKa PO3IMOYMHAETHCS JIUIIE 32
MEBHHUX TOKA3HUKIB BOJIOTOCTI. Binpo-
JOKEHHS 1 PO3BUTOK T'YCEHHIlb JI0 iX Jii-
amay3u Bifnorinas ['TK y miana3oni Bixa
0,29 y ceprHi (OCYNUTHBHIA MEPIOM) 10
0,30 y BepecHi (MOPIBHSIHO CHJIBHO IO-
cyuuiBui niepion) (Puc. 2).

Bucnosexu i nepcnexmuséu.

B pesynbrari gociimkeHs GeHoorii
MiBICHHOAMEPHUKAHCHKOi TOMaTHOI MOJI1
13 XapaKTEepPHOK OCOOJIMBICTIO BHIY €
PO3BHTOK Yy TPBOX TEHEpaIisX IPOTS-
TOM Bereramii TOMariB i3 TPUBATICTIO
(hopMyBaHHSI PI3HHX CTaliid IXHBOTO
YKUTTEBOTO IUKITY B 3aJICKHOCTI BiJ ITO-
kazHukiB CET ta I'TK.

Bonnouac, HaknanaHHs (eHOIOT Y-
HOro KaneHaaps ¢itodarie Ha JUHA-
Miky kimiMarngHux mokasHukiB (CET,
I'TK) mae 3Mory oTpumaru Ce30HHY iH-
(hopMarriro o0 MPOTHO3YBAHHS MOSBU
Tiel 9 1HIIOI cTafil, 0 € HEOOXITHUM
CIIEMEHTOM 1IIOJO HPUHHATTS PpilIeHb

OO0 3aCTOCYBaHHs KapaHTUHHUX 3a-
XOJIIB 1 3aCO0IB pEryarOBaHHS YHCEIb-
HOCTI (hiTopara Ha TOMATHUX.

VY 2020-2022 pp. B nepuiit reHepa-
1ii, JIT iMaro po3BUBABCS 3 CEPEIUHH
tpaBHs CET 160 °C. Sliineknanka Bif-
oysanocek 3a CET 162 °C, a rycenumi
s'apismucs 3a CET 169-171°C. Cranis
JSUTEYKU TPHBaja 32 CepPeIHbOJO00BUX
MOKAa3HUKIB Temreparypu Bix +19,2 1o
+20,5 °C, 1o BiAmoBigaio cymi edek-
TUBHUX Temriieparyp - 204 °C. Xapak-
TEPHOIO O3HAKOI0 BUSBHIJIACH BHCOKA
KHUTTE3IATHICTh BHITY, 30KpEMa, ITij 9ac
PO3BHTKY TepIIoi reHeparlii MoKa3HUK
13 'TK - 0,42 (cuibHa mocyxa).

Tak, y apyrid reHeparii, JiT iMa-
TO PO3BHBAaBCS Ha IMOYATKy UYEPBHS 3a
CET 204°C. ditneknanka BinOyBaiach
3 10-ro 10 30 vepBHS, 10 BiAMOBIIAIO
MMOKa3HUKY CyMHU e(hDeKTHBHUX TEMIIepa-
Typ 206 °C, a ryceHuI 3'IBISUINCH 32
219 °C, 3a pucokux 3HaueHb [ TK — 1,2
(HaaMipHA BOJIOTICTB), IO 1 TOSICHIOE
JemI0 PO3TATHYTHH TEpiox PO3BUTKY
rycennnp. Cramis JSUICYKH TpUBajia 3
TPEThOi JAEKaAW YEPBHS 10 MEPIIOi Je-
kxamau mumasa, CET - 221 °C.

Po3BuToK TpeThOi TreHepamii xa-
paKTepHu3yBaBCsl MOPIBHSIHO BHCOKHUMU
MOKAa3HUKaMH CEPEIHBOIOO0BOI TEM-
nepaTypy MOBITPSI Ta HU3EKUM PiBHEM
oraxiB. Tak iIHTEHCUBHMI JIT iMaro Bij-
MIYEHO B JIMIHI 3a CyMH e()EeKTHBHHUX
temreparyp — Bix 264 °C no 266 °C.
Sitneknaaka cnocrepiranacs Ha 7-10
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JICHb MICJsl TIOYaTKy JBOTY IMaro, o
Bignosinaino CET — 206...266 °C. Iep-
i TYCEeHHWIIl TPeThoi TreHeparii 3'sB-
nsttoThest Ipu 269 °C. Ilicnst po3BUTKY
BOHM 3aJISUTBKOBYBAJIUCS Ta 3UMYBaJIH
nipu 3umkeHHi CET Bin 263 °C mo 171
°C HamnpUKIHII CepIHs 1 JIO KiHIS Be-
peCHSs BIAMOBIAHO.
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Abstract. The article presents the main results of phenological observations of the South
American tomato moth (Tuta absoluta Meyr.) in tomato crops prediction of the phenophases of
tomato moth development is important for planning the system of crop protection against pests,
in particular phytophages.

The research is based on the collection and analysis of various data, including climatic
parameters such as SET and HTC, biological characteristics of the South American tomato moth
and population dynamics of the phytophage. The collected data is used to develop a phenological
calendar and forecasting models.

The resulting model allows predicting periods of mass development of the South American
tomato moth in tomato crops based on existing weather and climatic indicators.

The expediency of this study is caused by the fragmentation of scientific literature on the
study of biological and ecological indicators of the South American tomato moth in Ukraine
and the improvement of methods and techniques for monitoring and controlling the number of
phytophages, which would increase the productivity and quality of tomato fruits, as well as the
localisation and eradication of this pest, in accordance with phytosanitary requirements.

Keywords: forecast, phenology, phenological calendar, tomato moth, phytophage.
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