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BIOIHAUKALIIA TEXHOT'EHHUX EJA®OTOIIB JIbBBIBCBKOI'O
MICBKOI'O CMITTE3BAJINIIA 3A TOITOMOI'OIO TECTY HA KPEC-CAJIAT

VY po6oTi BUKOpHCTAHO MeTOJ Oi0iHIUKAIlil JOBKUUISA 32 JJOMTOMOTOI0 TECTY Ha Kpec-cayiaT
IUISL BUSIBJIGHHS CTYIICHS T€XHOTEHHOI HeOe3nekn enadotomniB JIbBIBCHKOTO MICHBKOTO CMITTE3BAIIN-
ma. BcraHoBieHo, 1m0 HaMOUTBII TEXHOTEHHO 3a0pyIHEHHMHM IiNsSHKaMHU JIbBIBCBKOTO MICBKOTO
CMITTE3BAIMINA BUSBUIIMCS TITHDKXKS CMITTE3BANUINA HA Oepe3i BoJoiM 3 ¢utbTpaToM, 3a 20 M Ha
3axin Bix moBepxHi Ta 3a 100 M Ha cXix BiI MIZHDKKS CMITTe3BaIMIIA. TakoXK BU3HAYAIHCS PO3Mi-
pU OCOOMH y KOXKHIii Tpo0i — cepeHs JOBXHHA cTe0Jia Ta KOPEHs, MAaKCUMaJIbHI Ta MiHIMaJIbHI
3Ha4YeHHs cTe0Ja Ta KOPEHs.

Knwouoei cnosa: cmirte3Banuiie, 6i0iHANKALISA, TEXHOTCHHUHN eadoToIl, Kpec-canart.

B. B. Ilonoeuu

BUOMHIAKAIIUSA TEXHOTEHHBIX 3JJA®OTOIOB JIbBOBCKOM I'OPOJICKOM
CBAJIKH C TIOMOIIBIO TECTA HA KPECC-CAJIAT

B pabore ucnonap3oBaH MeTOJ] OMOMHAMKAILIMK OKPYXKAIOIIEH Cpe/ibl ¢ MOMOIIBIO TECTa Ha
Kpecc-calaT JUIsl BBISIBIICHHS CTENIEHH TEXHOTEHHON OMAacHOCTH 31aOTOMOB CBAJKHU. Y CTAHOBJICHO,
4YTO HanboJiee TEXHOTEHHO 3arps3HEHHBIMH YYacCTKaMH CBAJKH OKa3ajHCh IMOJHOXHS Ha Oepery
BOJ0EMOB ¢ (uibTparoM, 20 M K 3amaay ot moBepxXHOCTH U B 100 M K BOCTOKY OT TIOJJHOKHUS CBaJI-
ku. Taxke ompenersiuch pasMepsl 0coOeil B KaxI0i mpobde — cpefHsst AuHa cTeOlst M KOpHS,
MaKCHUMaJIbHbIe 1 MUHUMAaJIbHBIE 3HAUEHUS CTEOIN U KOPHSI.

Kniouegvie cnosa: caika, OMOMHIUKALNS, TEXHOT€HHBIN 31a(0TOII, Kpecc-caar.

V. V. Popovych

BIOINDICATION OF TECHNOGENIC EDAPHOTOPES ON LVIV CITY LANDFILL
THROUGH LEPIDIUM SATIVUM TEST

Methods of environment bioindication using lepidium sativum test have been used to identi-
fy the degree of edaphotopes hazard on Lviv city landfill. The most technologically contaminated
sites were the bottoms on the banks of the filtrate basins, 20 m to the west from the surface and 100
m east from the bottom of the landfill. The size of individuals in each sample (the average length of
stem and root, maximum and minimum lengths of stem and root) have been measured.

Key words: landfill, bioindication, technogenic edaphotope, Lepidium sativum.

IMocTanoBka npodaemu. Exonoridyay Hebe3neky, abo pu3uK, CIIiJ| OI[IHIOBATH 3 YpaXyBaH-
HSIM HE TUIBKM XapaKTepy 1 CHJIM aHTPOIIOTEHHOTO BIUIMBY, a M OIOJIOTIYHUX BIACTUBOCTEH CHCTe-
MU. BiAmoBizHO 0 IIOTO € JBi TPy METOMIB €KOJIOTTYHOTO KOHTPOIIIO: (i3UKO-XiMiyHi Ta 0ioJo-
riuni (0iotectyBanHs). KoxeH 3 BUAIB KOHTPOIO Ma€e CBOi 0OMexeHHs. i1 OUIbII SAKiCHOT OLIHKH
1 MPOTHO3y CTaHy NPUPOJHOTO CEPEeNOBHINA HEOOXigHE iX moenHaHHs. TakuMm 4MHOM, (i3HKO-
XIMI9HHH 1 610TOTIYHHI KOHTPOJIb JIOTIOBHIOIOTE OJTUH OtHOTO [ 1].

B 0OCHOBI €KOJIOTTYHOTO MOHITOPHHTY TOKCHYHOTO 3a0pyIHEHHS IPYHTY 3 BHKOPHUCTAHHSM
010JIOTTYHHUX TE€CT-00'€KTIB JISKHUTD YSIBICHHS IPO Te, IO IPYHT, K CEPEIOBUINE ICHYBAaHHS, CTaHO-
BUTH €IUHY CHUCTEMY, Ky HACEJSIOTh MOMYISIIl Pi3HUX OpraHizMiB. 3a0pyIHEHHS IPYHTY BUKIIH-
Ka€eThCS PI3HUMHU 32 MACIITA0OM 1 TEPUTOPIATTBHUM MOIIUPEHHSM TOTIOTAaHTaMH, 10 BIUIMBAIOTH HA
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IPYHT, TPYHTOBY OIOTY, CYKYIHHI CTaH IPYHTOBOI €KOCHCTEMH. 3a0pyJHEHHS IPYHTY MOKE BILIH-
HYTH Ha ii CTPYKTYpY, MPO30PICTh, MIUIbHICTH TOPU3OHTIB, 110 MOXKE 3MEHIIIYBAaTH aeparlito i ape-
Hax. e mpu3BOIUTH A0 yTPYAHEHHS MPOPOCTAHHS HACIHHS 1 IPOHUKHEHHS KOPEHIB y IPYHT, yIO-
BUIBHEHHS POCTY KOpeHiB i maroHiB. /[y BU3HAYSHHS IUX 3MiH BUKOPHCTOBYETHCS ITUPOKUI HAOIp
OiostoTiYHUX MeTO B [2-4].

3aranbHOBIIOMO, 1110 TPYHTOYTBOPIOBAIBGHI IIPOIIECH Ha CyOCTpaTax 3BaJHMII MPOTIKAIOTH TMO-
BUTbHO. lle, Hacammepes, HEraTHBHO BILJIMBA€ HA PO3BUTOK POCIMHHOCTI, SIKA € OCHOBHUM 3ac000M
3HI)KEHHSI TEXHOTCHHOTO TPECHHTY HeOe3NnedyHuX (akTopiB 3BaNMIN. bBIOIHAMKAIS TEXHOTEHHUX
enadoTOIIB CMITTE3BAIMIL JACTh 3MOT'Y BCTAHOBUTH HAaHOUIBII 3a0pyAHEH] IUISTHKUA CMITTE3BAIHIL
Ta y MMOJANIBIIOMY 3aIPOBAAUTH KOMIUIEKC iH)KEHEPHO-TEXHIYHUX MPHUPOJOO0XOPOHHUX 3aXO0/IiB.

AHaJi3 ocTaHHiX qocaiI:KeHb Ta myOJikauniii. B Ykpaini Ta 3a kopoHOM OioTecTyBaHHS
JOBKULIS 32 JIOMOMOTOK0 POCIMHHHUX TECT-OPTaHi3MIB PO3MOBCIODKEHE. 30KpeMa, y pobori [5] Ha-
BEJICHO PE3yIbTaTH TECT-KOHTPOJIIO JTOBKULISA Y 30HI (DYHKI[IOHYBaHHS aTOMHOI €JIeKTPOCTaHIl. Y
Hinepnangax MophoIoTiyHI iHAUKATOPU BUKOPUCTOBYIOTHCS B HAIIOHAIBHIN CUCTEM1 MOHITOPHH-
I'y Ta, 3aBJSKH [IbOMY, OTPUMAHO KapTOCXEMH aHTPOTIOTCHHOTO BIUIMBY Ha NOBKULII [6]. B Anrmii
OyB BHUBEJICHHI CIICIaJIbHUI COPT TIOTIOHY, SIKUW pearye Ha BMICT O30HY Y MOBITpi. 3aBASKH I[bO-
MY CTBOPEHO KapTy BpUTaHCHKUX OCTpOBIB, /i BII3HAYSHO MiJIBUIIEHHU BMICT 030HY [7]. s moc-
JJHKEHHS TOKCHYHUX PEYOBHH Y IPYHTAX MiCTa BUKOPHCTOBYBAJIU PEJIHIC, OBEC, MIICHHUITIO Ta KPEC-
caJiaT 1 BCTAHOBHJIY, 1[0 HAWOUTBII YYTIMBHUM JIO i1 CBUHITIO € Kpec-canat [8].

3aBaaHHA A0CaiIKeHHss. MeTa JOCIiDKEHHS — 341HCHATH O10IHIMKAIlI0 Ta aHali3 TOKCHU-
gHOCTI enadoromiB JIbBIBCHKOTO MICHBKOTO CMITTE3BAIMIIA 32 JJOMIOMOTO0 TECTYy Ha Kpec-caar.

Kpec-canar (Lepidium sativum L.) — ogHOpiuHa pociuHa 3 ciMeiicTBa Xpecrousitux. JJopocia
pocniHa Kpec-canaty carae 60 cm y Bucoty. Lle Xonomocrilika KyinbTypa, ONTUMaJIbHA TeMIlepaTrypa
st 1i pocty — 6mmu3bko +15-18°C. Jlo BonorocTi kpec-canaT moMipHO BUOArIMBHIA, ajle XOPOIIHA ypo-
Kail OTPUMYIOTh TUTHKU HA 3BOJIOKEHOMY IPYHTI. Y JIITHI CIIEKOTHI MICAIl POCIHMHH MIBUAKO MEPEXO-
IATh 10 cTeOmyBaHHs. PocnmHa JIOOUTH CBITIIO0, OCOOIMBO Ha paHHIX eTarmax pO3BHUTKY, X04a Jo0pe
pocre mpu 4acTkoBoMy 3ariHeHHi [2]. s kpec-camary HaiOLIBII MpUIATHI JETKI POAIOYl IPYHTH
(pH=6,5-6,8). Kpec-canar, sik 6i0iHAUKATOD, 3pyUHHI IIIe ¥ THM, 1[0 IO CTPECIiB MO’KHA BUBYATH OJI-
HOYACHO Ha BEJMKIN KUTBKOCTI pOCIMH NP HEBEJHKIH tutomti podoyoro mici (vamka Ilerpi) [2].

MeTtoauka a0caigKeHb. Y JTOCIIDKCHHSIX TPOBEICHO 0i0TeCTyBaHHS PI3HUX 3pasKiB efa-
¢doromy, BU3HAYaIOUX iX (DITOTOKCHYHICTH METOJIOM MPOPOCTaHHS. MeTo/ 3aCHOBaHMIA Ha peakilii
TECT-KYJIbTYpH Ha HASBHICTH y IPYHTI 3a0pyAHIOIOUNX peuoBUH. [lae 3MOTy BUSIBUTH TOKCHYHY (iH-
ri0yrouy) M0 TUX YM IHIIUX PEUYOBUH a00 CTUMYJIOIOYHMHA BIUIMB, IO aKTHBI3y€ PO3BUTOK TECT-
KyJIbTyp. Y X0Ji Hochixy (hiKCYeThCS MPOPOCTaHHS, SHEPrisl MPOPOCTaHHs, JOBKUHA HAI3EMHOI i
KOpEHeBOi cucTeM. Bu3zHavanu TOKCHYHICTH e1adoToIiB, 3a0pyTHEHNX HeOe3NeYHUMHU (PaKTOpaMu
CMITTE€3BAIMIIA 32 KOMIUIEKCOM MOPQOJIOTIYHHX 1 (i310JIOTIYHUX O3HAK Kpec-cajary. Po3BUTOK Ta
SHeprilo MPOPOCTAHHS HACIHHS BH3HAYal M 3a 3aranpHompuiiHaTuMu Metoaukamu (IOCT 12038-
84, 1SO 11269-1, ISO 11269-2).

Bymno B3sTo 15 3paskiB cyOCTpaTy 3 pi3HUX IUISHOK CMITTE3BAIUINA (Ta 30HH BIUIMBY) 1
OJIMH 3pa3oK i3 eHapapito HarioHanbHOTO JICOTEXHIYHOTO YHIBepcUTeTy YKpainu (KoHTpoiis). Ha
3BaNUINI cyOCTpaT BiOMpaBcs Ha AUISHKAX, /1€ CIIOCTEPIraluch MOYaTKOBI IPYHTOYTBOPIOBAIBHI
nporecu. Micis Bigbopy nmpo6 uis iHAWKAIil TOKCHYHOCTI TPYHTIB CMITTE3BAIMIIA Ta JIEHAPAPI0
3a JIOMOMOT'OI0 TECTy Ha Kpec-cajiaT HaBeJeHo y Tabin. 1. Bucamkysamu no 10 Hacinua Lepidium
sativum L. y gamku [letpi. [TepiognyHO npOBOAMBCS TOJIMB OJHAKOBUMH KUTbKOCTSIMH BiJICTOSIHOT
BoJI0TIpoBiHOT Bou. Uepe3 10 mi6 pociuuau Oy BUHHSATI 3 cyOcTpaty. [IpoTsirom gocminy Bemucs
CTIOCTEPEKECHHS 32 TAKMMHM TOKa3HUKAaMU: Yac MOSBU MApPOCTKIB 1 IX KUIBKICTh Ha KOXKHY J100Y; 3a-
rajbHe IPOPOCTaHHs (JI0 KiHIIA OCIiAY); BUMIPIOBAHHS JOBXUHH HAI3€MHOI YaCTUHH (BHCOTa Po-
CJIMH); BUMIPIOBaHHS JIOBKUHH KOPEHIB.
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Taonuys 1
Micys 6i0bopy cyocmpamis 0ns dioinouxayii

Ne npobu [opun3OHT MicuesHaxoaKeHHA AINAHKN

0-10 . o

1. 10 NOBEPXHA CMITTE3BANMLLA, NPUPOLHUA HEOPENbED

2. % 3a 20 m Ha 3axig Big NoBepxHi

3. %&0 3a 20 m Ha 3axig, Big NoBepxHi
0-10 L

4. 10 cepefHA YaCTMHA NIBHIYHOT €KCNOo3ULLIT CXuny
10-20 L

5. 10 cepefHA YaCTMHA NIBHIYHOT €KCNO3ULLIT CXuay
0-10 - . .

6. 10 NiGHIXKA CMITTE3BAINLLA, 3aPOLLEHA AiNAHKA
0-10 L .

7. 10 3a 100 m Ha cxig Big NigHIXKKA CMITTE3BANMLLA
10-20 L .

8. 10 3a 100 m Ha cxig Big NigHIXKA CMITTE3BANMLLA
0-10 L .

9. 10 3a 500 m Ha cxig Big NigHIXKA CMITTE3BANULLA
10-20 L .

10. 10 3a 500 m Ha cxig Big NigHIXXKA CMITTE3BANMLLA
0-10 . .

11. 10 NOBEPXHA CMITTE3BA/IMLLA, HACUMHA FPYHTOCYMILL
0-10 . .

12. 10 3a 20 m Ha 3axig, Big NOBEPXHi, Nig HAaMmeToOM
0-10 L

13. 10 cepefHA YaCTMHA NIBHIYHOT €KCNOo3ULLIT CXuny
0-10 . . .

14, 10 NiAHIXKXKA, Ha 6epesi Bogoimu i3 pinbTpaTom
0-10 L .

15. 10 3a 300 m Ha cxig Bif NigHIXKKA CMITTE3BAINLLIA
0-10 .y . .

16. 10 aeHapapii HATY y m. /lbeiB, Byn. O. KO6UIAHCLKOI

3anexHO BiJ pe3yNabTaTiB JOCTITYy BHUABICHO YOTHPHU PiBHI 3a0pYyIHEHHS JOCHIIKYBAaHUX
enadoromis: 1. 3abpynHeHHs BincyTHe — mpopocTtanns HaciHHS 90-100%; II. Cnabke 3a0pyaHeHHS
— npopoctanns HaciHHS 60-90%; Ill. Cepenne 3a06pynHenns — npopoctands HaciHag 20-60%; V.
CunbHe 3a0pyaHeHHs — IpopocTanHs HacinHs Menme 20% [9, 10].

Jlocimiiu MpOBOAMIIH B TPUPA30BOIO TIOBTOPIOBAHICTIO.

Pe3yabTaTn gociixkenb. PaHHIO IarHOCTUKY CTYNEHs 3a0pyJHEHHS IPYHTIB, SIKa BHKO-
PHUCTOBYE SIK TECT-CUCTEMH IPOPOCTKU Kpec-canary, MO>KHa YCITIIIHO 3aCTOCOBYBATHUCS ISl OTepa-
TUBHOI OILIIHKM BIUIMBY CMITT€3BAJMIL, COJIEH Ta IHIIMX 3a0pYyIHIOIOYMX PEYOBHH HA aKTHUBHICTDH
MPOPOCTAHHS 1 PO3BUTKY TeCT-pociuH [1, 2]. YV HamoMmy mpuKiIaai, Mpyu MiIBUIICHH] KOHIICHTpAITii
HeOe3MeYHNX PEYOBUH y CyOCTpaTi CIIOBUIHHIOETHCS TPOPOCTAHHS HACIHHS 1 3HHXKYETHCS X PO3BH-
tTok. Ha 3-it neHp mpoBeeHHs AOCHiAy 3’ sIBHIIKCS Tepiri mapoctku Lepidium sativum L. Cig 3a-
3HAYUTH, IO 32 YUCETHHICTIO HAalKpaIuM po3BUTKOM BiaMiueHi mpodu NeNe 3, 6, 10, 11 (3-4 oco-
OuHM mpopociin). B3arami He mpopociio HaCiHHS Kpec-canary y mpooax NeNe 2. 4,5, 7,9, 15. Ha 6-
il IeHb TIPOBEJICHHS JTOCIITy HAMKPAIoTo PO3BUTKY OCOOMHM Kpec-canaTy HaOymu y mpobax NeNe
3,6, 11, 16 (7-8 ocobun HaOyau pocty). Haiiripiioro po3Butky HaOymu ocoounu Lepidium sativum
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L. y mpobax NeNe 2, 7, 8. 3okpema, y pobax 3, 7, 8, 9, 12 ocoOuHu HaOynH HEBEITUKOTO POCTY Y
MOPIBHSHHI 13 IHITMMH, HETOPO3BUHEHI, OTAI, i3 HAUTIPIIUM TypropoM.

He3Baxaroun Ha TIOKa3HUKH POCTY Ta PO3BUTKY Kpec-canary Ha 3-i Ta 6-i aHi Jociiny, BU-
3Ha4YaJIbHUMH MOKa3HUKaMU € jaHi Ha 10-i 1eHb nmpoBeneHHs AociipkeHHs. Halikpammmu nokas-
HUKaMH POCTY XapakTepu3yroTbes nmpoou NeNe 6, 10, 11, 13, 15 (8-9 npopocnux ocobun). Haiirip-
111 TTOKa3HUKH MpOpOCTaHHs nokazanu mpoou NeNe 2, 5, 7, 8, 14 (3-5 mpopocnux ocobun) (puc. 1,
2). Cin 3a3Ha4MTH, 110 HAWKPAIOTO PO3BUTKY OCOOMHU Kpec-cayiaTy HaOynu Ha cydcTparax mpo-
ou Nel3. Tyt ocoOMHU XapaKTepU3yIOThCS BUCOKUM POCTOM cTe0JIa, HAMOUTBIIIOK JOBKHUHOIO KO-
peHiB Ta HalKpalmuM Typropom (puc. 1, 2).

Pucynok 1 — Ilpopocmanns kpec-canramy Ha Pucynok 2 — Ilpopocmanns kpec-caramy Ha
10-1t oenw docnioy (npobu 1-4, 9-12) 10-it oenwv docnioy (npoou 5-8, 13-16)

3aranbHi JaHi Mpo npopoctaHHs ocooun Lepidium sativum L naBeneni Ha puc. 3. PiBHi 3a-
OpyHEHHSI TEXHOTCHHHX e1a)OTOIIB CMITTE3BAJIMINA HABEIeH] y Ta0m. 2.

Taonuus 2
Pigni 3a0pyonenns mexnozennux edaghomonie cmimme3saiumd
3a OQHUMU MeCm) HA Kpec-Caiam
Ne npobu MicuesHaxoaKeHHs PiBeHb 3abpyaHEHHA
1. NOBEPXHA CMITTE3BANMLLA, NPUPOLHUIA HEOPENbeD cnabke
2. 3a 20 m Ha 3axig, Big NOBEpPXHi cepeaHe
3. 3a 20 m Ha 3axig, Big, NoBepxHi cnabke
4, cepeHA YaCTUHA NiBHIYHOI eKCno3unu,ii Cxuny cnabke
5. cepeaHA YacTMHa NiBHIYHOI eKCno3uuii cxmay cepefHe
6. NigHIXKKA CMITTE3BANINLLA, 3aPOLLEHA AiNAHKA cnabke
1. 3a 100 m Ha cxig Big NigHIXKA CMITTE3BANMLLA cepeaHe
8. 3a 100 m Ha cxig Big NigHIXKKA CMITTE3BANMLLA cepeaHe
9. 3a 500 m Ha cxig Big NigHIXXKA CMITTE3BANMLLA cnabke
10. 3a 500 m Ha cxig Bif NigHIXKKA CMITTE3BANNLLA cnabke
11. NOBEPXHA CMITTE3BA/IMLLA, HACUMHA FPYHTOCYMiL BiACYTHE
12. 3a 20 m Ha 3axig, Big NoBEpXHi, Nig HameTom cnabke
13. cepeHaA YacTMHa NiBHIYHOI eKcno3uu,ii cxmny cnabke
14, NiAHIXKXKA, Ha 6epesi Bogomu i3 pinbTpaTom cepegHe
15. 3a 300 m Ha cxig Bif NigHIXKKA CMITTE3BAINLLIA cnabke
16. aenapapin HATY y m. /lbsis, Byn. O. KobunsHcbKoi cnabke
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Takum 4MHOM, 332 TAHUMH TECTY Ha Kpec-caiaT HaiOUIbII TEXHOTEHHO 3a0pyTHEHUMH JIisi-
HKaM# JIBBIBCHKOTO MICHKOTO CMITTE3BAIMINA BUSBHIUCS MITHDKXKS Ha Oepe3i BOJoWM 3 (imbTpa-
TOoM, 3a 20 M Ha 3axin Bix moBepxHi, 32 100 M Ha ¢XiJ Bil MTHDKKS CMITTE3BAIHIIA.

OxpiM BCTaHOBIEHHS PiBHs 3a0pyAHEHHS 3a JaHUMHU TPOPOCTAHHS HACIHHSA Kpec-canary
HaMH BU3HAYAIUCS PO3MIPH OCOOHMH y KOXKHIH Mpo0i — cepeqHs TOBXKHUHA cTeda Ta KOPEHs, MaK-
CHUMaJIbHI Ta MiHIMaJIbH1 3HaYeHHS cTe0a Ta KopeHs (puc. 4).

Pucynok 4 — BumiproanHs 2eomempudHux napamempis 6UpoweHuUx 0COOUH Kpec-caiamy

Haiikparii moka3HUKH pOCTY 32 TEOMETPUYHUMU MapaMeTpaMu (0e3 ypaxyBaHHS KUIBKOCTI
MPOPOCIUX OCOOMH) Kpec-caiary CrocTepiraroThes y mpo0i Nel3, sika BiAmoBinae cepeHii 4acTuHi
MIBHIYHOT ekcTio3uIlii cxmry. Cepe/iHi MOKa3HUKH POCTy OCOOMH CTaHOBHIIM 7,5 cM, a KOopeHiB — 6,8
cM. Haltamxdi ocobunn 3adikcoBani 3a 100 M Big migHDKKS cMiTTe3Banuiia Ha rmbuHi 10-20 cm
(pict pocnuau 1,8 cm, kopens — 0,2 cm) (puc. 5).

il lh i “ i || W

Ne npnﬁ

DoBuHa, cm
w IS w ) ~

(%]

B CepeHs JOBXKVWHE POCAKHM, CM B CepegHs AOBMWHA KOPEHR, CM

Pucynok 5 — Ycepeoneni noxkasHuku pocmy Kpec-caiamy ma to2o KopeHis 3a npooamu

MakcuManbHi TOKa3HUKH POCTY 0COOMHM 3adikcoBaHi Takoxk y mpobi Nel3 — 8,5 cm. Mak-
CHUMaJIbHHUH picT KopeHs 3adikcoBanuii 3a 500 M Ha cXil Bif MgHIDKOKS cMiTTe3BanuIma (puc. 6).
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Pucynok 6 — Maxcumanvri noKasHUKY pocmy Kpec-caiamy ma tio2o Kopeuis 3a npooamu

B MaKcMManbHa A0BXKWHE POCAUHM, CM B MaKcumanbHa JOBKUHE KOPEHRA, CM

MiHiMabHI TOKAa3HUKU POCTY Kpec-calaTy Ta HOro KOpeHiB 3a mpodaMu BiINOBINAIOTH [li-
JISTHITI, sTKa po3TamoBana 3a 100 M Ha cXij BiI MiTHDKOKS (30HA aepailii (iTbTpaTiB) Ta AisHI 3a 20
M Ha 3aXxiJl BiJ] TOBEPXHi cMiTTe3BaIUIIA (pHC. 7).
7

Al |\| I

Ne npo&

k=3

[oBuHa, cm
w

B MiHimanbHa oBKWHE POCAWHM, CM B MiHimanbHa A0BMUHE KOpPeH:, tMm

Pucynox 7 — MinimanvHi nokazuuxu pocmy Kpec-caiamy ma 1io2o KopeHie 3a npooamu

BucHoBok. J[ocmiuBiym BIUTMB eqadiuHUX YyMOB Ha PO3BUTOK Kpec-CalaTy BCTAaHOBJICHO,
0 HaHOUTBIII TEXHOTEHHO HEOEe3MEeUHUMH MICIE3POCTAaHHAMH € MIHDKOKS JIbBIBCBKOTO CMITTE3Ba-
muma Ta gisHKY Big 20 M g0 100 M Bif #oro migHbkks. HallonTuManbHIIIMMUA YMOBaMHU PO3BUTKY
Kpec-cajaTy € MOBEPXHEBHH 1Iap eqadoTomny y cepeiHiil YacTHHI MIBHIYHOT eKkcno3ullii cxwmry. Ta-
Ka CUTYaIlisl TIOB’si3aHa MepI 3a BCE i3 THM, 110 3 MIBHIYHOTO OOKY CMITTE3BAIMIIA, BHACTIOK aKy-
MYJISIIT BOJIOTH Ta HU3BKOTO PiBHS BUCYIIYBaHHS MPU3EMHOTO IIapy, HAKOIMYYEThCS 3HAYHA KiJTb-
KicTh OioMacH, sika pO3KJIaJa€ThCs 13 YTBOPEHHIM T'yMYCy.
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