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PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS
OF SOIL-PLANT SYSTEM UNDER ALLELOPATHIC STRESS:
DIAGNOSTIC ANALYSIS AND CONTROL

The diagnostic analysis of functional state of the soil-plant system under allelopathic stress has been carried out for its optimiza-
tion. For this purpose, it has been used a number of physiological and biochemical parameters. The influence of winter rape bio-
mass (Brassica campestris L. f. biennis D.C.) as green manure on allelopathic, biochemical and physiological properties of the
soil-plant system on an example of perennial plantings of lilac cultivars (Syringa vulgaris L.) of the M.M. Gryshko National
Botanical Garden of the NAS of Ukraine collection was studied. Green biomass of winter rape during flowering stage was added
into grey forest soil at 3.5 kg/m? on mentioned areas of the arboretum. It was established that the application of winter rape bio-
mass as green manure significantly improved the functional state of the soil-plant system under long-term cultivation of lilac
plants. Structural components of the soil-plant system stabilized under the influence of green manure biomass decay products,
which positively affected both allelopathic and biochemical soil properties and the physiological state of the lilac plants. There
have been qualitative dynamic changes in soil-plant system for the green manure action, which manifested stimulation of growth
processes, intensification of humification (by the phenolic acids pool), improving the redox regime, restructuring of component
composition of photosynthetic pigments, and eventually increase in adaptive ability of lilac plants. As this trend persisted not only
for the direct action of this factor, but also in its after-effect (next growing season after application of green manure biomass) can
recommend the use of winter rape as green manure for optimization of soil-plant system under allelopathic stress.
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Long-term cultivation of lilacs collection of
M.M. Gryshko National Botanical Garden led to
allelopathic stress due to accumulation of allelo-
chemicals released from decaying lilac residues in
the soil [8, 14].

Since each biological system is a complex,
which is manifested in the heterogeneity of its
component composition and variability of charac-
teristic features in time and space, there is a need
for diagnostics of its functional state of several of
the most informative parameters. Such parameters
reveal the relation between stability and variability
of the phenomenon. One of the goals of the diag-
nostic analysis of complex systems is the optimi-
zation of their functioning [4].

Application of green manure biomass is a well-
known manner of the soil-plant system improve-
ment under allelopathic stress [6]. Green manures
proved as effective alternative means for conserva-
tion and restoration of soil fertility [1, 5].
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The plants of Brassicaceae have been success-
fully used as a green manure, including winter ra-
pe, thanks to valuable chemical composition of
green biomass and their phytosanitary properties
[9, 12, 16].

Objective — the diagnostic analysis of the soil-
plant system under allelopathic stress through phy-
siological and biochemical parameters for further
control and to achieve its optimal functioning.

Material and Methods
Green manure as biomass of winter rape (Brassica
campestris L. f. biennis D.C.) during the flowering
stage was added into grey forest soil at 3.5 kg/m?
under perennial plantings of lilac cultivars (Syrin-
ga vulgaris L.) ‘Taras Bulba’, ‘Mme Lemoine’,
‘Michel Buchner’ on areas of the arboretum of
M.M. Gryshko National Botanical Garden of the
NAS of Ukraine. The soil without green manure
biomass was used as control.

The experiment has been carried out for 2 vege-
tation periods. Plant and soil samples were col-
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lected in 1, 3, 6 (the first vegetation period) and
12, 18 (the second vegetation period) months after
decay of green manure biomass.

The functional state of the soil-plant system
was analyzed on the following physiological and
biochemical parameters: allelopathic activity and
redox potential of soil, phenolic acids content in
soil, composition and ratios of the main photo-
synthetic pigments in leaves.

Allelopathic activity of soil was studied by Neu-
bauer-Schneider method [2]. ‘Poliska 90’ cultivar
of winter wheat (7riticum aestivum L.) was used as
the test plant. Redox potential and phenolic acids
content in soil were determined according to [3].
The main photosynthetic pigments content in
leaves of lilac plants was determined spectropho-
tometrically [7].

Experimental data were statistically analyzed
using the software package Microsoft Excel.

Results

Study of soil allelopathic activity under lilacs culti-
vars by Neubauer-Schneider method showed posi-
tive effects winter rape as green manure (Table 1).
Green manure biomass promoted the stimulation

of growth processes, the accumulation of dry mat-
ter of shoots and roots of test plants.

Should be mentioned that in the first month af-
ter the decay of green manure biomass these indi-
ces were at or below the control. Obviously, this is
due to the accumulation in soil of a large amount
of mobile organic substances that are able to de-
tect growth-inhibitory activity.

The increase in the decay duration of green ma-
nure contributed to improving the allelopathic
state of the soil under lilac cultivars, which per-
sisted for 18 months.

In general, green manure raised shoots growth of
test plants by 5—22 % of control, root growth by 7—35 %
of control, dry matter accumulation of shoots by 6—
27 % of control and the roots by 16—75 % of control
depending on the area of cultivation of lilac cultivars.

Thus, the decay products of green manure bio-
mass more influence growth and dry matter ac-
cumulation of test plants roots.

Biochemical state of the soil in growing areas of
lilac cultivars was assessed by redox potential va-
lues (Table 2). The rate of accumulation and com-
position of organic matter is closely associated
with redox processes.

Table 1. Effect of green manure on allelopathic activity of soil under Syringa vulgaris cultivars
(test plant — winter wheat), % to control — soil without green manure biomass

Months after decay of green manure biomass

Indices
1 3 6 12 18
Soil under ‘Taras Bulba’ cultivar
Shoot length 98.1£2.0 108.1 £2.2 1222124 117.0 £ 2.3 109.0 £ 2.2
Root length 952+ 1.8 1202 +£2.4 135.0+£2.7 128.1 £2.6 120.2+2.4
Shoot dry matter 922+1.7 116.9+2.3 1269 £2.5 1202 £24 115123
Root dry matter 97.5+19 134.5+2.7 174.5 £ 3.5 150.1 £3.0 135.3+£2.7
Soil under ‘Mme Lemoine’ cultivar
Shoot length 101.2+2.0 103.8 + 2.1 113.8 £2.3 107.1 £ 2.1 105.0 £ 2.1
Root length 102.0+£2.2 107.0 £ 2.2 1153+£2.4 109.2+£2.2 1122122
Shoot dry matter 95.1+19 114.1£2.3 125.1£2.5 116.2+2.3 110.1 £2.3
Root dry matter 97.2+1.8 120.5£2.4 128.8 £2.6 120.1 £24 1155+£24
Soil under ‘Michel Buchner’ cultivar
Shoot length 90.1 £ 1.8 105.0 £ 2.0 113.7+2.3 105.0 £ 2.1 102.1 £ 2.0
Root length 101.5+2.0 117.2+2.3 127.1 £ 2.5 122.1+24 125.0 £ 2.5
Shoot dry matter 88.1£1.8 107.0 £ 2.1 115.1+2.3 109.5+2.3 106.2 £ 2.1
Root dry matter 93.0+1.7 1243 +£2.5 146.8 £2.9 130.8 £ 2.6 120.1 £24
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Low or at the control values of the redox poten-
tial after 1 month of decay of green manure bio-
mass point out accumulation of mobile products
of winter rape decay, which is consistent with the
allelopathic activity results (See Table 1).

During the following months of decay of green
manure biomass increase in redox potential values
of 1.1—1.4 times to control was observed. At the
same time direction of redox processes changed to-
wards the weak reduction, that is more favorable to
the course of humification, growth, development
and the formation of nutrition regime of plants.

Phenolic acids are important precursors of humic
substances in soil [15]. At the same time we know
that at certain stages of their transformation when
phenolic acid is not involved in the processes of hu-
mification and are in a free state in soil solution,
they can actively participate in allelopathic phe-
nomena and affect the growth of plants [13, 15].

Therefore, the study of qualitative and quanti-
tative content of phenolic acids was the next step
in our research.

It was shown that after 6 months decay of green
manure biomass phenolic acids amount increased in
1.1—1.2 times to control, mainly due to hydroxycin-
namic acids (ferulic and coumaric) (Table 3).

After 18 months of decay of green manure bio-
mass phenolic acids content decreased in 1.3—1.5
times to control, indicating their active involve-
ment in the processes of humification.

Accumulation of phenolic acids in control in-
dicates a violation humification processes in the
soil of lilacs growing areas under long-term cul-
ture conditions and the possibility of their partici-
pation in allelopathic phenomena of plants growth
processes inhibition.

We know about the ability allelochemicals af-
fect various physiological processes in plants, in-
cluding photosynthesis [11]. This prompted us to
evaluate the state of the soil — plant system using
such informative parameters as content and ratios
of photosynthetic pigments.

Significant improvement of allelopathic and bio-
chemical properties of soil under S. vulgaris culti-
vars during decay of green manure biomass affected
the state of pigment systems of lilac plants (Table 4).

Application of green manure promoted accu-
mulation of chlorophyll a and b, and carotenoids.
Moreover, the chlorophyll a/b ratio decreased by
increasing the proportion of chlorophyll 5. At the
same time the values of chlorophyll a + b/ carote-
noids ratio decreased under decay of green ma-
nure biomass, indicating the increase in share of
carotenoids in relation to chlorophyll.

Accumulation mostly chlorophyll 5 can be con-
sidered as a protective reaction aimed at supporting
structure of light-harvesting complex of photosystem
IT under adverse environmental conditions [10].

It is known that carotenoids prevent photode-
struction of chlorophyll, contribute to strengthen-

Table 2. Effect of green manure on redox potential of soil under Syringa vulgaris cultivars, mV

Months after decay of green manure biomass

Treatment
1 3 6 12 18

Soil under "Taras Bulba 255.0 + 5.1 244.0 + 4.9 2750+ 5.5 260.0 + 5.4 240.0 + 4.8
cultivar (control)
Soil under "Taras Bulba 225.0 + 4.5 270.0 + 5.4 310.0 + 6.2 3250+6.5 340.0 + 6.8
cultivar + green manure
Soil under "Mme Lemoine 272.0 +5.4 282.0+ 5.6 260.0 + 5.1 250.0 + 5.0 255.0 + 5.1
culpvar (control) .
Soil under "Mme Lemoine 260.0 + 5.2 294.0 5.9 315.0 £ 6.3 340.0 + 6.8 365.0 £ 7.3
cul.tlvar + green manure
Soil under “Michel 251.0 5.0 277.0+5.5 281.0 5.6 270.0 + 5.4 262.0 +5.2
Buchner’ cultivar (control)
Soil under ‘Michel
Buchner’ cultivar + green 255.0 5.1 296.0 + 5.8 310.0 + 6.2 3350+ 6.7 320.0 + 6.4
manure
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ing the antioxidant properties of plants and provide
stable functioning of chloroplasts under stress con-
ditions [10]. Therefore the increase in carotenoids
and chlorophyll b content is an adaptive response
to allelopathic stress in this particular case.

To summarize, green manure raised adaptive
ability of lilac plants under allelopathic stress.

Conclusions

It was established that the application of winter
rape biomass as green manure significantly im-
proved the functional state of the soil-plant system
under long-term cultivation of lilac plants.

Structural components of the soil-plant system
stabilized under the influence of green manure
biomass decay products, which positively affected
both allelopathic and biochemical soil properties
and the physiological state of the lilac plants.

There have been qualitative dynamic changes
in soil-plant system for the green manure action,
which manifested stimulation of growth process-
es, intensification of humification (by the fenolic
acids pool), improving the redox regime, restruc-
turing component composition of photosynthetic
pigments, and eventually increase in adaptive abil-
ity of lilac plants.

Table 3. Effect of green manure on phenolic acids content in soil under Syringa vulgaris cultivars, mg/kg

Treatment
Phenolic Soil under Soil under Soil under Soil under Soil under Soil under
acid ‘Taras Bulba’ ‘Taras Bulba’ ‘Mme L ., ‘Mme Lemoine’ ‘Michel ‘Michel Buchner’
cultivar cultivar + hr.ne (emotmel cultivar + green Buchner’ cultivar + green
(control) green manure cultivar (control) manure cultivar (control) manure
6 months after decay of green manure biomass
Ferulic 5.7x0.11 7.2+0.14 6.0%+0.13 6.6 £0.13 5.3x0.11 4.4+0.09
p-Coumaric 7.9+0.16 11.2£0.22 8.2%0.16 13.4 £0.27 9.8 £0.20 11.2£0.22
(trans-)
p-Coumaric 2.1+0.04 2.4+ 0.05 1.9+ 0.04 2.3+0.05 1.0 £0.02 2.5+ 0.05
(cis-)
Syringic 3.1 £0.06 3.1£0.06 3.4 £0.07 4.0 £ 0.08 4.3+0.09 4.6 £0.09
Vanillic 4.7 +0.09 4.7 +0.09 5.0+ 0.10 5.9%0.12 5.7 £0.11 7.0+0.14
p-Hydroxy- 2.1 £0.04 3.6 +£0.07 3.0£0.05 4.5+ 0.09 2.5+ 0.05 2.2+0.04
benzoic
m-Coumaric 3.0+ 0.06 3.0£0.05 3.4+0.07 3.8+0.08 4.4+ 0.09 3.8+£0.08
o-Coumaric 5.8£0.12 6.0 £0.12 6.2+0.12 6.0 £0.12 5.8+0.12 8.2+0.16
Total 34.4 +£0.69 41.2£0.82 37.1+£0.74 46.5+0.93 38.8 £ 0.78 43.9 £ 0.88
18 months after decay of green manure biomass

Ferulic 5.5%0.11 5.6+0.12 8.4+0.17 6.0£0.12 6.0+0.13 5.7+ 0.11
p-Coumaric 15.6 £0.31 10.8 £ 0.22 16.8 £0.34 9.5+ 0.19 11.6 £0.23 9.2+ 0.18
(trans-)
p-Coumaric 6.8+0.14 5.6 £0.11 7.0+ 0.14 6.4+0.13 6.2+0.12 5.8+0.12
(cis-)
Syringic 4.0+ 0.08 2.8 £0.06 3.7 £0.07 3.1£0.06 3.4+0.07 4.5+ 0.09
Vanillic 7.9%0.16 6.3+£0.13 6.8+0.14 4.51£0.09 6.3£0.13 3.2%0.06
p-Hydroxy- 4.1 £0.08 1.7 £0.03 4.4+0.09 2.6 £0.05 2.9 +£0.06 2.1 £0.04
benzoic
m-Coumaric 6.2+0.12 2.1+0.04 5.0%+0.10 7.0 +0.15 9.0+ 0.18 6.4+£0.13
o-Coumaric 4.0 £0.08 2.0 £0.05 3.9+ 0.08 2.6 £0.05 7.0%+0.16 1.5+0.03
Total 54.1 £1.08 36.9 £0.74 56.0 £ 1,12 41.7+£0.83 52.4 £ 1.05 38.4+0.77
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Table 4. Effect of green manure on photosynthetic pigments content in the leaves of Syringa vulgaris cultivars,
mg/100 g fresh matter

Chlorophyll

+
Carotenoids Chlorophylla +5 /

Treatment
a+b

a/b Carotenoids

3 months after decay of green manure biomass

‘Taras Bulba’ cultivar (control) 253.0x5.1
‘Taras Bulba’ cultivar + green manure 285.0 £ 5.7
‘Mme Lemoine’ cultivar (control) 235.0 £ 4.7
‘Mme Lemoine’ cultivar + green manure 2622+ 5.2
‘Michel Buchner’ cultivar (control) 270.5t 5.4
‘Michel Buchner’ cultivar + green manure 295.0 £5.9

6 months after decay of green manure biomass

‘Taras Bulba’ cultivar (control) 240.0 £ 4.8
‘Taras Bulba’ cultivar + green manure 310.0 £ 6.2
‘Mme Lemoine’ cultivar (control) 250.2 £5.0
‘Mme Lemoine’ cultivar + green manure 290.3 £ 5.8
‘Michel Buchner’ cultivar (control) 2552 5.1
‘Michel Buchner’ cultivar + green manure 315.4+6.3

18 months after decay of green manure biomass

‘Taras Bulba’ cultivar (control) 280.0 £ 5.6
‘Taras Bulba’ cultivar + green manure 3344 £6.7
‘Mme Lemoine’ cultivar (control) 240.1 £4.8
‘Mme Lemoine’ cultivar + green manure 300.5£6.0
‘Michel Buchner’ cultivar (control) 261.0+5.2
‘Michel Buchner’ cultivar + green manure 332.1+6.6

2.10+0.04 516+ 1.0 4.90 £0.10
1.60 £ 0.03 663+ 1.3 4.30 +0.09
1.90 + 0.04 33.1£0.7 7.10£0.14
1.50 £0.03 437409 6.00 £ 0.12
2.30 £ 0.05 42.3+0.8 6.40 £0.13
170 £ 0.03 602+ 1.2 4.90 +0.10
2.40 £ 0.05 46.1£0.9 5.20 % 1.00
1.80 £ 0.04 68.9 + 1.4 4.50 0.09
1.80 £ 0.03 40.3£0.8 6.20 +0.12
1.40 £ 0.03 548+ 1.1 5.30 £ 0.11
2002004 42508 6.00 % 0.12
1.60 £ 0.03 75115 4.20 £ 0.08
200£0.04  483%1.0 5.80 £0.12
170 £ 0.03 711+ 1.4 4.70 +0.09
2204004 40008 6.00 % 0.12
1.90 £ 0.05 589+ 1.2 5.10£0.10
1.80£0.04  45.0+0.9 5.80 £0.12
1.50 £ 0.03 755+ 15 4.40 £0.09

As this trend persisted not only for the direct

action of this factor, but also in its after-effect
(next growing season after application of green
manure biomass) can recommend the use of win-
ter rape as green manure for optimization of soil-
plant system under allelopathic stress.

1.

98

Tasuw @.C. TIpomyKTUBHICTh KYJIBTYp CiBO3MiHU Ta
POMIOYICTh YOPHO3EMY OMiA30JICHOTO 3a BILIMBY Tip-
qui 6inoi / ®@.C. T, L.I1. BoiitoBa // Arpoekour.
KypH. — 2014. — Ne 4. — C. 69—73.

. Ipoosunckuit A.M. Annenornartust pacTeHUM U MTOYBO-

yromsienue: U36p. tp. / A.M. Ipomsunckmit. — K. :
Hayk. nymka, 1991. — 432 c.

. Ipodsunckuii A.M. PyKoBOICTBO 1O TPUMEHEHMIO OUO0-

XMMMUYECKUX METOIOB B aJUIEJIONATUYECKUX UCCIIEN0-
BaHusx nouB / A.M. Ipomsunckuii, C.A. Topobell,
JI.LA. Kpyna. — K. : [IPBC AH YCCP, 1988. — 18 c.

. Kyuepsisenko C.B. [IMarHOCTUYECKMII aHAJIN3 Kak

METOJI0JIOTHS TIO3HaHUsI clloxkHbIX cucteM / C.B. Ky-
yepsiBeHKo, A.H. brictpoBa /FOpruHckuii TexHoJI0-
runyeckuit uHctutyT. — Tomck : M3n-Bo Tomckoro
noaurex. yH-Ta, 2012. — 131 c.

5. Meavnuuyx A.O. ExXoeHepreTMuyHa Ta €KOHOMidHA

e(PeKTUBHICTb abTEPHATUBHUX CUCTEM YAOOpEH-
HSI Ha paJioakKTUBHO 3a0pynHeHuXx rpyHTax I[losicest
Vkpainu / A.O. Menbauuyk, M.1O. Tapapiko // Ar-
poexour. xypH. — 2015. — Ne 1. — C. 121—125.

6. Mopo3 I1.A. EKOJIOTiuHi acreKTy ajeaonaTuyHoi mic-

il enrdikaTopiB canoBux (GiToLEHO3iB : ABTOpEd.
IHC. ... A-pa Gioa. Hayk: cien. 03.00.16 «Exomoris» /
I1.A. Mopo3s. — JIninponeTpoBchbk, 1995. — 51 c.

7. Mycieuko M.M. CrektpodOTOMETpUYHi METOAM B

npakTuli ¢izionorii, 6Gioximii Ta ekoJorii pociauH /
M.M. Mycienko, T.B. INapuukona, I1.C. CraBHuii.
— K. : ditocouiouentp, 2001. — 200 c.

8. Ilasawuenko H.A. AnenonatnuuHi oco0IuBoOCTI Syrin-

ga vulgaris L.: ABToped. nuc. Ha 3M00YTTS HayK. CTy-
nmeHst KaHa. 6ioj. Hayk: cren. 03.00.12 «®iziojoris
pocaun» / H.A. TlaBmoyenko. — K., 2003. — 20 c.

9. Paxmemos /I.b. AnnenonaTiyeckast pojib HOBBIX KYJTb-

Typ B MHOTOJIeTHUX arpoduroneHosax / JI.b. Paxme-
toB, C.A. Topob6el, C.A. PaxmetoBa // Anesnonarisi Ta
cydacHa 6iosorist: MixkHap. Hayk. KOH®. (17—19 x0BT.
2006 p.): Marepianu. — K., 2006. — C. 111—119.

10. Ceemaosa H.b. Jlinig-mirMeHTHUIA KOMIUIEKC Ta €K-

30TeHHI Oioperynstopu y (GopMyBaHHI agarTUBHUX

ISSN 1605-6574. Inmpodykuis pocaun, 2015, Ne 3



Physiological and biochemical parameters of soil-plant system under allelopathic stress: diagnostic analysis and control

1

—

12

13.

14.

15.

16.

—

peakuiii MIIeHWI 10 Tocyxu : ABToped. Ouc. ...
kaHz. Oiosn. Hayk: crerl. 03.00.12 «®izionoris poc-
qunH» / H.B. CBetiiosa. — K., 2001. — 20 c.

. Allelopathy: A Physiological Process with Ecological Im-

plications / Ed. by M.J. Reigosa, N. Pedrol, L. Gonza-
les. — Netherlands : Springer Dordrecht, 2006. — 637 p.

. Application of green-manure as a way of regulation of

allelopathic state of soil under long-term cultivation of
lilac / N.A. Pavluchenko, N.E. Ellanska, O.P. Yunoshe-
va, 1.G. Khokhlova // Book of Abstracts of XXXVIII
ESNA Annual Meeting. — Krakow, Poland, 2008. — P. 132.
Blum U. Plant-Plant Allelopathic Interactions II. Lab-
oratory Bioassays for Water-Soluble Compounds with
an Emphasis on Phenolic Acids / U. Blum. — Switzer-
land : Springer International Publishing, 2014. — 322 p.
Pavliuchenko N.A. Allelochemicals from decaying lilac
(Syringa vulgaris L.) residues: physiological and bio-
chemical analysis / N.A. Pavliuchenko, EA. Macias,
J.M. Igartuburu // Proceedings of the 7th World Con-
gress on Allelopathy. — Vigo, Spain, 2014. — P. 52.
Phenolics and plant allelopathy / Z.-H. Li, Q. Wang,
X. Ruanetal. // Molekules. —2010. — N 15. — P. 8933—
8952.

The influence of winter rape residues decomposed in
the soil on Sinapis arvensis L. germination / Z. Kri-
auciuniene, R. Velicka, A. Marcinkeviciene, et al. //
Proceedings of the 7th World Congress on Allelopathy. —
Vigo, Spain, 2014. — P. 106.

REFERENCES

. Galysh, F.S. and Vojtova, G.P. (2014), Produktyvnist’

kul’tur sivozminy ta rodjuchist’ chornozemu opidzo-
lenogo za vplyvu girchyci biloi’ [Crop rotation pro-
ductivity and podzolized chernozem fertility in the
conditions of white mustard influence]. Agroekol.
zhurn. [Agroecological Journal], N 4, pp. 69—73.

. Grodzinskij, A.M. (1991), Allelopatija rastenij i poch-

voutomlenie: Izbr. tr. [Allelopathy of plants and soil
sickness: Selected works], Kyiv, Nauk. dumka, 432 p.

. Grodzinskij, A.M., Gorobec, S.A. and Krupa, L.1. (1988),

Rukovodstvo po primeneniju biohimicheskih metodov
v allelopaticheskih issledovanijah pochv [Guidance on
the application of biochemical methods in allelopathic
studies of soil], Kyiv, CRBS AN USSR, 18 p.

. Kucherjavenko, S.V. and Bystrova, A.N. (2012), Diagnos-

ticheskij analiz kak metodologija poznanija slozhnyh sis-
tem [ Diagnostic analysis as a methodology of cognition of
complex systems], Yurga Institute of Technology. Tomsk,
1zd-vo Tomskogo politehnicheskogo universiteta, 131 p.

. Mel’nychuk, A.O. and Tarariko, M.Ju. (2015), Ekoen-

ergetychna ta ekonomichna efektyvnist’ al’ternatyvnyh
system udobrennja na radioaktyvno zabrudnenyh
g’runtah Polissja Ukrai’ny [Ecological and economic
efficiency of alternative systems of fertilization on ra-

ISSN 1605-6574. Inmpodykuis pocaun, 2015, No 3

12.

13.

14.

15

dioactively contaminated soils of Polissia]. Agroekol.
zhurn. [Agroecological Journal], N 1, pp. 121—125.

. Moroz, P.A. (1995), Ekologichni aspekty alelopatych-

noi’ pisljadii’ edyfikatoriv sadovyh fitocenoziv: Avtoref.
dys. na zdobuttja nauk. stupenja dokt. biol. nauk: spec.
03.00.16 “Ekologija” [Ecological aspects of allelopa-
thic postaction of edificators in garden phytocenoses:
thesis for doctorate’s degree (biological sciences): spe-
ciality 03.00.16 “Ecology”], Dnipropetrovsk, 51 p.

. Musijenko, M.M., Parshykova, T.V. and Slavnyj, P.S.

(2001), Spektrofotometrychni metody v praktyci fizio-
logii’, biohimii’ ta ekologii’ roslyn [Spectrophotomet-
ric methods in practice physiology, biochemistry and
ecology of plants], Kyiv, Fitosociocentr, 200 p.

. Pavliuchenko, N.A. (2003), Alelopatychni osoblyvosti

Syringa vulgaris L.. Avtoref. dys. na zdobuttja nauk.
stupenja kand. biol. nauk: spec. 03.00.12 “Fiziologija
roslyn” [Allelopathic features of Syringa vulgaris L.:
thesis for PhD degree (biological sciences): speciality
03.00.12 “Plant physiology”], Kyiv, 20 p.

. Rahmetov,D.B., Gorobec, S.A. and Rahmetova, S.A. (2006),

Allelopaticheskaja rol” novyh kul’tur v mnogoletnih agro-
fitocenozah [Allelopathic role of new cultures in long-
term agrophytocenosis|. Alelopatija ta suchasna biologi-
ja: mizhn. nauk. konf., (17—19 zhovt. 2006 r.): Materialy
|Allelopathy and modern biology: Proceedings of Int. Sci-
ence. Conf., 17—19 Oct. 2006], Kyiv, pp. 111—119.

. Syjetlova, N.B. (2001), Lipid-pigmentnyj kompleks ta ek-

zogenni bioreguljatory u formuvanni adaptyvnyh reakcij
pshenyci do posuhy: Avtoref. dys. na zdobuttja nauk. stu-
penja kand. biol. nauk: spec. 03.00.12 “Fiziologija ros-
lyn” [The lipid-pigment complex and exogenous bioreg-
ulator application in the wheat drought adaptive reaction
formation: thesis for PhD degree (biological sciences):
speciality 03.00.12 “Plant physiology”], Kyiv, 20 p.

. Reigosa, M.J., Pedrol, N. and Gonzales, L. (2006), Alle-

lopathy: A Physiological Process with Ecological Im-
plications, Netherlands, Springer Dordrecht, 637 p.
Paviluchenko, N.A., Ellanska, N.E., Yunosheva, O.P. and
Khokhlova, 1.G. (2008), Application of green-manure as
a way of regulation of allelopathic state of soil under long-
term cultivation of lilac. Book of Abstracts of XXXVIII
ESNA Annual Meeting, Krakow, Poland, p. 132.

Blum, U. (2014), Plant-Plant Allelopathic Interacti-
ons II. Laboratory Bioassays for Water-Soluble Com-
pounds with an Emphasis on Phenolic Acids, Switzer-
land, Springer International Publishing, 322 p.
Pavliuchenko, N.A., Macias, F.A. and Igartuburu, J.M.
(2014), Allelochemicals from decaying lilac (Syringa
vulgaris L.) residues: physiological and biochemical
analysis. Proceedings of the 7th World Congress on Al-
lelopathy, Vigo, Spain, p. 52.

. Li, Z-H., Wang, Q., Ruan, X., Pan, C.-D. and Jiang, D.-A.

(2010), Phenolics and plant allelopathy. Molekules,
N 15, pp. 8933—8952.

99



N.A. Pavliuchenko

16. Kriauciuniene, Z., Velicka, R., Marcinkeviciene, A., Cepu-
liene, R., Pupaliene, R., Kosteckas, R. and Cekanauskas, S.
(2014), The influence of winter rape residues decomposed
in the soil on Sinapis arvensis L. germination. Proceedings of
the 7" World Congress on Allelopathy, Vigo, Spain, p. 106.

Pexomennysas no npyky I1.A. Mopo3s
Hanpiiinna no penaxuii 30.03.2015 p.

H.A. Ilasarwouenko

HauionanbHuii 6otaniunmii cang iMm. M.M. Ipuinka
HAH VYkpainu, Ykpaina, m. Kuis

O®I3IOJIOTTYHI TA BIOXIMIYHI TAPAMETPU
CUCTEMMU ITPYHT—POCJINHA 3A YMOB
AJIEJIOTTIATUYHOI'O CTPECY: ITATHOCTUYHU
AHAJII3 TA KEPYBAHHA

ITpoBeneHo aiarHoCTUUHMI aHai3 (PYHKLIIOHAILHOTO CTa-
Hy CHUCTeMU IPYHT—POCJIMHA 32 YMOB aJIeJIOMaTUYHOIO
cTpecy i ii onTuMizauii. 3 1i€l0 METOI0 BUKOPUCTAHO
HU3KY (hi3iooriyHuX i 6ioxiMiyHMX mapameTpiB. BuBueHo
BIUIUB 6ioMacu o3uMoi cypinuui (Brassica campestris L. f.
biennis D.C.) gk cuaepaty Ha ajiejonaTU4Hi, 0ioxiMiuHi
Ta (Di3i0NOriyHi BJIACTUBOCTI CUCTEMU TPYHT—POCIMHA Ha
MpuYKIani 6araTopiyHUX HacamkeHb COpTiB Oy3Ky (Syringa
vulgaris L.) xonekiiii HaitioHanabHOTo 60TaHiuyHOTO camy
iMm. M.M. Ipuiika HAH Ykpaiuu. 3eneHy 6iomacy 03MMoi
cypinui y ¢asi LBITIHHSI BHOCWIN Y KUTbKOCTI 3,5 KT/M? B
cipuii JTICOBUIA TPYHT TIiJl HAacaIKEHHSIMU COPTIB OYy3KY.
BcraHoBaeHO cyTTEBE MOJIMILIEHHS (DYHKIIOHAIBHOTO
CTaHy CHCTEMH IPYHT—POC/IMHA MPYU BUKOPUCTAHHI CHU-
JIepaTy 3a YMOB TPUBAJIOTO KYyJIbTUBYBAaHHSI POCIUH OY3KY.
ITin BruIMBOM TpOAYKTIB AECTPYKLii OioMacu cuaepary
CTabiTi3yBaIuCs CTPYKTYPHI KOMITOHEHTU CUCTEMU IPYHT—
pOC/IMHA, 110 TTO3UTUBHO MO3HAYMIIOCS SIK Ha aJIe/IONaTuy-
HUX Ta 0I0XiMIYHMX BIACTUBOCTSIX IPYHTY, TaK i Ha (pizioso-
riyHOMY cTaHi pocjvH Oy3Ky. 3adiKCOBaHO IMHAMIiuHi
SIKICHI 3MiHM CUCTEMU I'PYHT—POCJIMHA 3a il cuaepary,
110 BUSIBJISUTHCSI B CTUMYJIFOBaHHI POCTOBMX IIPOLIECIB, aK-
THUBi3allil rymicdikaliii (3a paxyHOK myay (heHOoIKapOoHO-
BUX KMCJIOT), TIOJIMIIEHHI OKMCHO-BITHOBHOTO PEXKMY,
nepeOyaoBi KOMIIOHEHTHOTIO CKJIaay (OTOCHMHTETUYHMX
MirMeHTIB i MiIBUILEHHI aganTaLiifHOl 31aTHOCTI pOCIUH
0y3Ky. OCKiJIbKM Taka TeHJICHIIisl 30epirajacsi He JIMILe
mig yac Ge3nocepeaHbol il 3a3HAa4eHOro YMHHUKA, a i
Mnpu oro micasiaii (HacTyImHa BereTallist Mmic/jiss BHeCEHHs
3eJIeHOi OioMacK), MOXKHa PEKOMEHIyBaTHU 3aCTOCYBaHHS
03MMOI CypiluLi SIK CUAepary JUisl ONTUMI3allii CUCTeMU
IPYHT—POCJIMHA 332 YMOB aJIeJIONaTUIHOIO CTPECY.

Kirouosi ciioBa: crictemMa IpyHT—pPOCMHA, CUIEPaT, 031~
Ma cypinuus, 0y30K, ajeJonaTu4yHuii cTpec, ajiesorna-
TUYHA aKTUBHICTb, OKMCHO-BIAHOBHUIA MOTeHILiaa, (e-
HOJIKAPOOHOBI KUCJIOTU, (POTOCUHTETUYHI MiIrMEHTH.
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HauvonaneHbiil 6oTaHn4YecKuii caf
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OU3NOJIOTMYECKHUE 1 BUOXUMHNYECKHNE
MAPAMETPbI CUCTEMbI IITOYBA—PACTEHUE

B YCJIOBUAX AJUIEJIOITATUYECKOI'O CTPECCA:
JTUATHOCTUYECKHWI AHAJIV3 U YTTPABJIEHUE

[1poBenen nuarHocTuyeckuii aHaIu3 PyHKLIMOHATBHOTO
COCTOSIHUSI CUCTEMbI NTOYBa—pPaCTEeHUE B YCTIOBUSIX aJlie-
JlonaTuyeckoro crpecca mjisi ee ontumusauuu. C 3Toi
LIEJIBIO MICITOJIb30BaJIU Psii (PUBMOJIOTMUYECKUX M OMOXUMMU -
yeckux napamerpoB. M3yueHo BiausiHue GMOMAacChl O3uU-
Mol cypenuuibl (Brassica campestris L. f. biennis D.C.) B
KauecTBe Cujiepara Ha ayjIeIonaTuIecKe, OnoXuMmIec-
Kre U (QU3MOJOTUIECKNE CBOMCTBA CUCTEMBI ITOYBA—
pacTteHue Ha IpUMepe MHOTOJIETHUX HacaXKIIeHUI COPTOB
cupeHnu (Syringa vulgaris L.) kouekunu HalmoHaibHOTO
o6otanuyeckoro cana um. H.H. Ipumiko HAH Yxpaunsi.
3eneHylo 6roMaccy 03MMOi cypenuiibl B (ha3e 1IBETCHUS
BHOCWJIM B KOJIMYECTBE 3,5 KI/M? B CEPYIO JIECHYIO ITOUBY
TOJ] HACAXIEHUSIMU COPTOB CUPEHU. YCTAaHOBJIEHO CYILIECT-
BEHHOE yJy4dllleHue (DYHKLIMOHAIBHOIO COCTOSIHUSI CUC-
TEeMbl OYBa—pAcTeHUE MPU MCIIOIb30BAaHUU cUepaTa B
YCIOBUSIX ITTUTETBHOTO KYJIETUBUPOBAHUSI PACTEHUI crpe-
Hu. [lon BIMsSIHEEM TIPOMYKTOB AECTPYKIIMU OMOMACCHI
cuzepara cTabuIN3UPOBATUCH CTPYKTypHBIE KOMITOHEH-
THI CUCTEMBI TIOYBA—PACTEHHUE, YTO TTO3UTUBHO OTpa3u-
JIOCh KaK Ha aJIJIeJIONaTUIeCKUX U OUOXMMUYECKUX CBOIM-
CTBax IMOYBBI, TaK W Ha (DU3MOJIOTUIECKOM COCTOSTHUU
pacTteHuii cupeHu. 3aUKCUPOBaHBI TMHAMUYECKUE Ka-
YeCTBEHHbBIC M3MEHEHUsI CUCTEMBI TIOYBa—PACTEHUE TIO
BO3/EHCTBUEM cHIepaTa, KOTOPbIE MPOSIBISUIUCH CTUMY-
JINPOBAaHMEM POCTOBBIX MPOLIECCOB, aKTUBU3ALIUEI TyMU-
(ukanum (3a cuer myna (GeHOJKapOOHOBBIX KHUCIOT),
YAYYIIEHUEM OKHCIUTETbHO-BOCCTAHOBUTEILHOTO PEXU-
Ma, TMepecTPOKOil KOMITOHEHTHOTO cocTaBa (DOTOCUHTE-
TUYECKUX TUTMEHTOB W TIOBBIIIEHWEM alarTalliOHHOMN
CITOCOOHOCTH pacTeHuit cupeHu. [1ockombKy Takast TeH-
NEHIINST COXPaHsIach HE TOJTBKO BO BpEeMsI HETOCpem-
CTBEHHOTO JIeCTBUS TaHHOTO (haKTopa, HO U TIPU €TO T10-
ciefeiicTBUM (CIeayroliasi BereTalysi 1ocjie BHECeHUS
3€JIEHOI OMOMacChl), MOXXHO PEKOMEHI0BaTh MPUMEHE-
HME 03MMOII CYypeNMIlbl B BUIE CUaeparta JUIsl ONTHMM3a-
LIY CUCTEMBbI [TOYBA—PACTEHHE B YCJIOBUSIX AJLIEIONaTHYeC-
KOToO cTpecca.

KiroueBbie clioBa: cucteMa IOYBa—pacTeHUE, CUIEPAT,
0o3MMasl Cypenuiia, CUpeHb, ajUIeIoNaTUYeCKuil cTpecc,
ajuieionaTyeckasi aKTUBHOCTb, OKMCIMTEIbHO-BOCCTA-
HOBUTEJIbHbIN MTOTeHLIMAJ, (heHOJIKapOOHOBbBIE KUCTOTHI,
(boTocHHTETUYECKIE ITUTMEHTBI.





