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more massive palisade mesophyll tissue performimgreipal part in photosynthesis. The cumulative
effect of both treatments manifested itself in asiderable development of mechanical stem tissue
and consequent increasing the plant resistangént flat.
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THE INVESTIGATION OF PYRETHRUM COCCINEUM (WILLD.)
WOROSCH. ALLELOPATHIC ACTIVITY

The dynamics of allelopathic activity of water- aattohol-soluble extracts and the content of
phenolic substances in tiyrethrum coccineurfWilld.) Worosch. vegetative and generative organs
was investigated. Leaves and flowers are foundcturaulate the greatest number of phenolic
compounds in the flowering stage. Inverse correfetiwvere found between the number of phenolic
compounds and allelopathic activity of the exudates
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A complex of various factors, including the alleddipic interactions between plants, plants and soil
microflora is the basis of the formation and existe of plant communities [3, 10]. The allelopathic
activity and tolerance of plant species providehdictivity of organisms in biogeocoenose. Usirg th
principles of allelopathic relationships in crofoals to create mixed and compacted plant crops that
have a broader adaptive potential. The aromatictglavhich display multifunctional properties and
can be used in different sectors of the econongythaa important components of mixed crops [8].The
species of the genWByrethrumZinn. are prospective aromatic, air-oil, mediciaald insecticidal
crops [7].

The aim of this work is to find out the dynamicsatitlopathic activity of water- and alcohol-
extracts as well as quantitative content of phenatimpounds in thByrethrum coccineurWilld.)
Worosch. vegetative and generative organs.

Materials and Methods

The vegetative and generative organsPofcoccineunserved as the object of the research. Field
experiments were laid in the Western Forest-steope on gray forest sandy loam soils of research
plots of Kremenets regional humanitarian-pedagdgitsitute named after Taras Shevchenko. The
study was conducted with plants of the second gkaegetation.

Allelopathic activity was determined using A. M.d8zinsky's method [2]. Hoods which were
prepared by the infusion of crushed plant maténiaistilled water and 70% ethanol during a dag at
temperature of 24-25 °C served as model plant égaddhe relation between plant material and
weight of solvent’s volume was 1:10, 1:50. Soft ath@Triticum aestivunl.) and cressLupidium
sativumL.) were used as biotests. Seedlings grown itilldi water served as control.

The amount of phenolic compounds was determinetthéynethod based on their oxidation by
Folin-Chokalto reagent [1]. Statistic processingtloé research results was conducted with M. E.
Kucherenko and others [5].
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Results and Discussion

It has been found that water-soluble exudate$.otoccineunvegetative and generative organs
contained minor amounts of phytotoxynes and at bre@ding they showed inhibitory effect on the
growth of roots and an indifferent effect on thdeoptiles of soft wheat (Fig. 1. A, B). Leaves
accumulated the largest number of inhibitors dumant ontogenesis. Their inhibition percentage
was 33,8 (budding) and 70,5 (fruiting). The allgltpc active substances of stems showed an
inhibitory effect during plant flowering and fruitj, and extracts from the roots did not alter the
growth processes of seedling bioassays signifigantl
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Figure. 1. Allelopathic activity of water-soluhd, B) and alcohol-soluble exudates
(C, D) of vegetative and generative organd®.icoccineunontogenesis; (Biotest: A, B —
soft wheat roots, B, C — soft wheat coleoptilesgling 1:10) 1 — the beginning of
vegetation, Il — budding, Ill — flowering, IV — fiting

A number of alcohol-soluble fitotoxins in plantales increased during their ontogeny (Fig. 1.
C.). The percentage of growth processes inhibitbriest culture was 41,1 (at the beginning of
vegetation) — 70,3 (fruiting) (biotest is the wheadts). The stems extracts reduced the root growth
bioassays by 41,1% only at the beginning of thetplgrowing season. It is worth being noted that
the water-soluble persistent allocation of vegetatirgans showed inhibitory effect on the growth of
wheat coleoptiles during the plant flowering, alobbxtracts made an effect on them at the beginning
of vegetative (Fig. 1. B, D).

The inflorescence accumulated the most phytotoxinte flowering and fruiting phases. As
the content of inhibitors in extracts was decredbededing 1:50) an indifferent effect of waterdan
alcohol-soluble exudations on growth processesskimgs was observed.

The cress roots showed a higher sensitivity toatteon of allelopathic activ®. coccineum
compounds. The exudation of vegetative and generatigans showed strong inhibitory effect on
seedling growth bioassays at maximum concentratioeeding 1:10). The content of fitotoxins in
aerial parts increased during ontogenesis and e€atiaximum values at plant flowering and fruiting
time (Table 1.).
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Table 1

Allelopathic activity of water-soluble exudatesvefgetative and generative organ®ircoccineum
ontogenesis (biotest — cress roots)

Organ Phase of the growth and development
The beginning of Budding Flowering Fruiting
vegetation
Mim | % Mim | % Mim | % Mim | %
Breeding 1:10
Leaves 13,0+0,2 60,4 10,4+0,5 48,8 9,140,3 42,3 BB | 26,9
Roots 12,8+0,2 59,7 16,1+0,3 74,7 14,8+0,5 68,8 5463 72,1
Stems 16,1+0,6 75,0 11,5+0,3 53,3 10,4+0,4 48,2 +®3B 444
Inflorescence - - 16,0+0,4 74,4 11,1+0,2 514 103+ | 48,1
Breeding 1:50
Leaves 17,5+0,3 81,6 | 18,6+0,3 86,4 14,1+0,3 65,4 ,94K2 78,5
Roots 17,5¢1.4 81,5 | 18,0+0,2 83,6 18,9+0{3 87,9 2404 79,8
Stems 19,6+1,3 91,3 | 18,4+0,7 85,7 16,8+0,4 78,3 2H%K3 75,2
Inflorescence - - 18,6+0,3 86,7 13,4+0,2 62,5 162+ | 69,9

The percentage of growth processes inhibition adssisalad ranged from 48,6 — 51,3
(inflorescences) to 57,7 — 73,1 (leaves), respelstivRoots accumulated the largest amount of
allelopathic active compounds at the beginningegfetation.

The alcohol-soluble exudates of leaves containedgtieatest number of fitotoxins during the
ontogeny and inflorescence during plant floweringd &ruiting. At a maximum concentration
(breeding 1:10) the number of inhibitors were 3dt&iting) — 54,6% (budding) and 49,1 — 49,7%,
respectively. The contents of allelopathic actisenpounds in the stems and roots were slightly lower
(Table 2.).

Table 2

Allelopathic activity of alcohol-soluble exudatelsvegetative and generative organ$incoccineum
ontogenesis (biotest — cress roots)

Organ Phase of the growth and development
The beginning of Budding Flowering Fruiting
vegetation

Mim | % Mim | % Mim | % Mtm | %

Breeding 1:10
Leaves 9,540,1 45,4 12,3#0,2 58,4 11,8+0,4 56,2 8#RBl 65,5
Roots 16,4+0,1 78,0/ 15,1+0,4 72,1 16,1+0,2 76,8 44%2 78,2
Stems 13,2+0,5 62,8/ 15,7+0,3 74,8 12,7+0,3 60,4 5042 69,1
Inflorescence - - 16,240,5 77,2 10,7+0,4 50{9 10,B+ | 50,3

Breeding 1:50
Leaves 14,8+0,8 70,6/ 19,1+0,7 91,1 15,1+0,4 71,9 ,54K1 78,7
Roots 18,0+0,1 85,7| 15,2+0,2 72,6 17,4+0,3 82,7 94AB1 90,2
Stems 16,8+0,4 79,9] 18,0+0,3 85,8 15,440, 73,1 2481 86,6
Inflorescence - - 17,340,3 82,2 14,140,2 67|]3 163+ | 72,0

At 1:50 breeding a decreasing inhibitory influenafeallelopathic active compounds &%
coccineumwas seen. The highest number of phytotoxins waagted by water soluble exudates
inflorescences and leaves at plants flowering anitirfig. The length of cress roots was 62,5 — 69,9
and 65,4 — 78,5% compared with seedlings grownstilldd water, respectively. The alcohol soluble
exudates of leaves showed a significant inhibiteffect at the beginning of vegetation and
inflorescences made an effect on them during flowgerThe contents of inhibitors were 29,4 and
32,7%, respectively.

The allelopathic activity of plants was caused oy synthesis and release into the environment
of a variety of biologically active compounds, argowhich a phenolic substances occupy an
important place [4, 9, 11]. It has been establistied the contents of phenolic compounds in plant
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organs during ontogenesis have increased and acmaximum at the flowering stage, and slightly
decreased during plants fruiting stage (Table 3)aulnber of phenolic substances in leaves and
inflorescences were the highest one.

Table 3

Quantitative content of phenolic substanceB.igoccineunvegetative and generative organs, mkg /
100 g of dry matter

Organ Phase of the growth and development
The beginning of Budding Flowering Fruiting
vegetation
Leaves 917,5+21,1 1374,0+£ 42,9 2163,0 £ 1355 3021+ 32,2
Roots 361,9+11,6 640,3 + 13,9 790,9 +8,2 723328t
Stems 424,7 £14,9 5120+ 14,6 877,4 + 27,8 59548
Inflorescence - 846,3 £ 24,3 2080,0 £ 42,5 1519818+

The content of phenolic substances in the vegetadivd generative organs and bioassays
growth processes under the influence Rof coccineumallelopathic active compounds correlated
inversely. The presence of stable relationshipgvéetn the content of phenolic substances and the
inhibition percentage of soft wheat and cress rgotsvth was found (r = -0,60 and -0,67 for water
and -0,61 and -0,58 for water-ethanol exudatepemsrely). So allelopathic activity &f. coccineum
caused, to a large extent, the presence of phetmipounds.

Conclusions

The allelopathic activity of water soluble and &obsolubleP. coccineunexudates depends on the
topography of the organs investigated, extractsceoimations and bioassays sensitivity. Leaves
accumulated the highest content of inhibitors dytime ontogenesis and inflorescence during plant
flowering and fruiting.

A number of phenolic substances B coccineumorgans increased during the plant
ontogenesis. The highest content is found in tla@ds and inflorescences during plant flowering,
which is caused by apparently high metabolic atgtiof these organs. Inverse correlations were found
between the content of phenolic compounds andoakiehic activity of the exudates.
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O. B. I'ypcvka

Kpemenenpkuii o6acHuid ryMaHiTapHO-TielarorivyHui iHCTUTYTY iM. Tapaca IlleBuenka, Ykpaina
AJIEJIOTTATUYHA AKTHUBHICTH PYRETHRUM COCCINEUNWILLD.) WOROSCH.
JocnimkeHo TUHaMIKy alleloNaTHYHOi aKTUBHOCTI BOJO- i CIUPTOPO3YHMHHUX EKCTPAKTIB Ta BMICTY
(CHONMBPHUX CIIONYK Yy BETeTaTMBHHUX 1 I€HEPATHBHUX OpraHax mipeTtpymy uepBoHoro (Pyrethrum
coccineum (Willd.) Worosch). BcraHoBieHo, 10 HaiOUIbIny KUIBKICTh (DEHONBHHX —CIIONYK
HAKOMIMYYBaJM JIUCTKU Ta CYUBITTS y (a3i UBITIHHA. BUsBIeHO HasBHICTh 3BOPOTHUX KOPEISLIHHUX
3B’ A3KiB MIXK KUTBKICTIO (DEHOIBHUX CHOJYK Ta BIZICOTKOM iHTi0yBaHHSI pOCTOBUX HPOLECiB 010TECTIB.

Knrouosi crosa: Pyrethrum coccineurfWilld.) Worosch.genononi cnonyku, arenonamuuna akmuernicmo

0. B. I'ypckas

Kpemenenpkuii 0611acTHOM ryMaHuTapHO-TIefarorndeckuii nHctutyT uM. Tapaca IlleBuenko, Ykpauna
AJIEJIOTTATUYECKAS AKTUBHOCTb PYRETHRUM COCCINEUNWILLD .) WOROSCH

HccnenoBana QUHAMMKa aJeNIONATHYSCKOW AaKTHBHOCTH BOJO-, CIUPTOPACTBOPHMBIX SKCTPAKTOB,
comepkaHusi (DEHONBHBIX COCTUHEHHH B BETCTaTHBHBIX M TCHEPATUBHBIX OpraHax MUpPETpyMa
kpacHoro (Pyrethrum coccineunfWilld.) Worosch). YcranoBneno, 4ro HanboJjbliee KOJHYECTBO
(CHONBHBIX COCAWHCHUI HAaKAIUTMBAJIH JIMCTKU M COLBETHS pacTeHUil B (pa3e HBETeHUs. BBIABICHO
HaJM4Yhe OOpaTHBIX KOPPEISIIMOHHBIX CBS3€H MEXIy KOJMYECTBOM (DEHONBHBIX COCIUHEHHH H
HPOLICHTOM HHTUOWPOBAHUSI POCTOBBIX IPOIIECCOB OMOTECTOB.

Knrouesvie cnosa: Pyrethrum coccineum(Willd.) Worosch., genoavubie coedunenus, aneronamuyno
AKmueHOCMb
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0. 10. PYKULILKA

TepHOMiNBCHKHUI Iep>kaBHUN MenndHuiA yHiBepcuTeT iM. 1. . ['opbaueBchkoro
Mmaiinad Bosi, 1, Tepuomine, 46001

MOP®OMETPUYHA OILIHKA CTPYKTYPHHUX 3MIH Y IOPOKHIN
KU ITPU OTPYEHHI XJVIOPUJIOM KAJIMITIO

Kaamiit mocizae omHe 3 MEPIIUX MICIh 32 CBOEI TOKCHYHICTIO W HAaIXOIWUTh B OPTaHI3M JIIOAUHH 1
TBapUH dYepe3 CJIu30BI OOOJOHKM NITYHKOBO-KHIITKOBOTO TPakTy. I[IpOBEACHUM JOCIIKECHHIM
CTPYKTYpHHX 3MiH TOHKOi KHIIKH €KCIICPUMEHTAJIbHUX TBapWH BCTAHOBJICHO BHUPAXKCHY
MOp(HOMETPUUHY HEepeOyA0BY CTPYKTYP CTIHKH MOPOXKHBOI KHINKH. TOKCHYHA [Iis XJIOPUAY KaIMIto
NPU3BOJIMIIA JI0O CYTTEBOTO MOPYUICHHS CTPYKTYpHOTO TOMEOCTa3y JIOCIHIPKyBaHOTO OpraHa Ha
OpraHHOMY, TKAHHHHOMY Ta KJIITHHHOMY DiBHSIX.

Kmouogi crosa:. mopgomempisn, nopodxcus kuwka, 6ini wypu, Xa10puo Kaomiio

B ymoBax TEXHOTEHHOTO 3a0pyAHCHHS JOBKIJUISI OMHUM 13 TPIOPUTETHUX 3aBIaHb 3aJTHIIAETHCS
BHBYCHHS OCOOJIMBOCTEH Mii HAHOUIBII MOMMUPEHUX 1 HEOE3MEYHNX TOKCHKAHTIB MOBKULISA, MO SKUX
HaJICKUTH 1 KagMmid. [led MeTan mocigae omHe 3 MEPIIUX MICIb 32 CBOEIO TOKCHIHICTIO 1 HEOE3IMEeKOI0
s monuau [1-4]. PeansHa 3arposa 3a0pymHeHHs 6iocdepr TaHMM KCEHOOIOTHKOM 0OyMOBIIEHA,
HacaMIiepe], Horo CTIMKICTIO, PO3YHMHHICTIO B aTMOC(HEpPHUX OTaaax, 3MaTHICTIO 0 COPOIlii IpyHTOM,
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