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Abstract. The paper presents a summary of the scientific and technical
achievements regarding the allelopathic phenomenon and its application in the
weed management of different culture systems. The paper is particularly
referring to the definition and content of the allelopathy phenomenon as well as
on how it operates on different agricultural crops. Particular emphasis is on the
use of allealopathy in ecological vegetable crops. Research has highlighted the
main species with allelopathic reaction that are used in different vegetable
crops. Thorough researches has taken into account the biochemical and
physiological mechanisms by which the allelopathic phenomenon is manifested
at the level of culture plants. The optimization of some practices for efficient use
of solutions in weed management is of great importance.
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mechanisms, biochemical mechanisms

Rezumat. Lucrarea prezintd un rezumat al realizarilor stiintifice si tehnice
privind cunoasterea fenomenului alelopatic si aplicarea acestuia in diferite
sisteme de culturd, in vederea combaterii buruienilor. Lucrarea face referire
speciald asupra definitiei si continutului fenomenului de alelopatie precum §i
asupra modului de actiune in diferite culturi agricole. Accent deosebit este pus
pe folosirea alelopatiei in culturile ecologice legumicole. Cercetarile au pus in
evidentd principalele specii cu reactie alelopatica care sunt folosite in diferite
culturi legumicole. Aprofundarea cercetdrilor a avut in vedere cunoasterea
mecanismelor biochimice si fiziologice prin care se manifesta fenomenul
alelopatic fata de plantele de culturd. De majord importanta este optimizarea
unor practici de utilizare eficientd economic a solutiilor de combatere a
buruienilor.

Cuvinte cheie: combaterea buruienilor, culturi ecologice, mecanisme
fiziologice, mecanisme biochimice
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DEFINITION AND CONTENT OF THE ALLELOPATHY
PHENOMENON

Allelopathy “sympathies and antipathy from nature”. Allelopathy as
defined by the International Allelopathy Society “any process involving
secondary metabolites produced by plants, algae, bacteria and fungi that influence
the growth and development of agricultural and biological systems” (International
Allelopathy Society, 1996). The phenomenon though existing in nature since
centuries has drawn special attention over couple of decades (Hussain et al., 2007).

A characteristic feature of plants is their ability to synthesize a wide range
of natural products, the so-called secondary metabolites. Up till now more than
4500 terpenoids, 700 polyketides, 750 polyacetylenes, 500 phenylpropanoids,
1200 flavonoids, 400 non-protein amino acids, 100 glucosinolates, 50 cyanogenic
glycosides, 100 amines and over 400 alkaloids have been described. Many of
these compounds are used by man as pharmaceuticals, flavours, fragrances,
colours, stimulants, hallucinogens, poisons, pesticides or as lead structure for the
organic chemists to other more powerful substances and, therefore, plant
allelochemicals are often economically important (Rizvi and Rizvi, 1992).

For more than 100 years’ biologists and chemists have tried to answer the
guestion as to why plants invest so much energy and care in the formation of
these secondary products. The main function seems to be chemical defense
against microorganisms (viruses, bacteria, fungi), phytophagous animals
(nematodes, mollusks, insects, vertebrates) and against other competing plant
species (“allelopathy”) (Mothes, 1955; Paech, 1950).

RESEARCH HISTORY

The word allelopathy is derived from two Greek words: “allelon”, meaning
“of each other”, and “pathos”, meaning “to suffer” (Rizvi et al., 1992). This ancient
concept was known to classical researchers in the Greek and Roman era.
Detrimental effects of crop plants on other plants were observed by Theophrastus
and by Pliny 1l, (Farooq et al., 2011; Willis, 1985), while De Candolle considered
allelopathy to be soil sickness. The term “allelopathy” was first used by Austrian
plant physiologist Molisch, who defined it as the chemical interaction among
plants and microorganisms (Farooq et al., 2011).

Allelopathy, if studied closely, is a very old component of agricultural
sciences. Inhibitory effects of crop plants on other crop plants were observed over
2000 years ago, but no scientific studies were done on the subject until early in
the twentieth century.

During the long development of agriculture, the earliest reference
concerning phytotoxicity appears in a volume called “Enquiry into Plants”,
written by Theophrastus (c. 300 B.C.). He also reported that chickpea does not re-
invigorate soil but rather exhausts it. Earlier than that, the Greek philosopher
Democritus had reported the use of naturally occurring plant products as a
practical method of controlling weeds and that the trees could be killed by treating
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their roots with a mixture of lupine flowers soaked in hemlock juice (Rizvi et al.,
1992).

In his encyclopedic work, Natural History, Plinius (first century A.D.)
gives numerous examples of apparent allelopathic interactions. Plants, such as
chickpea, barley, fenugreek and retch, were reported to scorch-up corn lands (Rizvi
et al., 1992).

Shreiner and his associates published a series of papers starting in 1909 in
which they presented evidence that some soils will cease to provide the life
support of a continuous single cropping system due to an addition of growth
inhibitors released into the soil by certain crop plants. This was the early
beginnings of allelopathy and autotoxicity (Rice, 1984).

PLANT SPECIES WITH ALLELOPATHIC PROSPECTIVE

Many plants, in particular rice, sunflower, sorghum, wheat, eucalyptus,
mulberry, billy goat weed, white tephrosia, basil, kablingparang, Mexican
marigold, thyme, neem, celery, california pepper, parsley etc., have strong
allelopathic potential, which may be used for managing weeds, insect pests and
diseases effectively (tab. 1). Nonetheless, special care is required in this regard to
avoid any detrimental impact of the allelopathic phenomenon on agricultural
systems (Farooq et al., 2011).

Table 1
Plant species with allelopathic prospective
Species Allelopathic interactions Reference
weed suppressive species;
control the cabbage root fly Delia Arevalo et al., 2005;
radicum (L.); Hartwig and Ammon,
reduce soil compaction and 2002;
Trifoli providing soil protection during the Finch and Collier 2000;
rifolium spp.

fall and winter;

snhap beans (Phaseolus vulgaris L.)
planted into white clover can reach
full yield potential without any added
nitrogen.

Hooks and Johnson,
2003;

Zehnder et al., 2007;
Meyling et al., 2013

Petroselinum

inhibitory effect on various weed
species (hoary cress);
allelopatic potential against

Jiaetal., 2011;
Valcheva and Popov,
2013;

crspum Fusarium oxysporum f. sp. Dhima et al., 2009;
cucumeris. Ravli¢ et al., 2014
inhibitory effect on various weed

Apium species Bewick et al., 1994;

graveolens insecticidal, nematicidal, antifungal Shai et al., 2017
and phytotoxic activities.

Satureja inhib@tory effect on various weed _

hortensis species (Amarz_mthus retroflexus Hazrati et al., 2017
and Chenopodium album);

Ocimum inhibitory effect on various weed Mekky et al., 2019;

basilicum species. Islam et al., 2014

133




LUCRARI STIINTIFICE SERIA HORTICULTURA, 64 (1) / 2021, USV 1ASI

Bell and Muller, 1973;
Siemens et al., 2002;
Stivers-Young, 1998;
Weston, 1996

- protect against erosion, suppress
Brassica spp. weed growth, and temporarily
conserve soil nitrogen.

- rye and its residues release

secondary metabolites that Barnes and Putnam,
accumulate near the soil surface to 1983;
further inhibit weed seed Barnes and Putnam,
germination and growth; 1987;
- rye residues apparently reduce Bertholdsson et al., 2011;
weed seed germination and Burgos et al., 1999;
Secale seedling growth by shading, Burgos and Talbert,
cereale lowering of soil temperatures, 2000;
moderating diurnal temperature Jabran et al., 2015;
fluctuations, and acting as a Nair et al., 1990;
physical barrier to prevent light from | Mwaja et al., 1995;
reaching the soil surface; Schulz et al., 2013;
- rye mulches in tomatoes also Shilling et al., 1985;
showed strong broadleaf weed Vidal et al., 1994

suppression;

Able et al., 2001;
Czarnota et al., 2001;
Einhellig and Souza,

1992;
- is used as a green manure or cover | Einhellig et al., 1993;
crop for suppression of weeds in Gonzalez et al., 1997;
Sorghum spp. nursery crops, alfalfa, and vegetable | Nimbal et al., 1996a;
rotations; Nimbal et al., 1996b;

Meazza et al., 2002;
Rasmussen et al., 1992;
Rimando et al., 1998;
Weston, 1996

- inhibitory effect on various weed Bertholdsson, 2004,
species (Chenopodium album L. Bouhaouel et al., 2014;
and Sinapis arvensis L); Corre-Hellou et al., 2011;
Hordeum - faba bean-barley, lupin—barley, and | Fujii 2001,
vulgare pea—barley intercrops had 64, 27, Hidoto et al., 2015;
and 55% higher protein yields, Lodhi et al., 1987;
respectively, compared to sole crop | Overland, 1966;
barley; Wu et al., 2000
Lotus - _red_u_ce onion thrips da_mage; Gomba¢ and Trdan,
corniculatus - inhibitory effect on various weed 2014;
species; Zagrobelny et al., 2004

These species can be manipulated to suppress weeds in a cropping system
as a rotational crop, cover crop, or mulch, using it as a cover crop is the most
common method for weed control.
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PRACTICES FOR APPLYING ALLELOPATHY IN WEED
MANAGEMENT

Global concerns about herbicidal and pesticide use, their residues in soil
and plant systems as well as their hazardous effects on ecology and environment
have diverted the attention of plant scientists to find eco-friendly approaches to
plant protection against weeds, diseases and insects. Similarly, mechanical weed
control requires extra soil turn-over, which can disturb soil structure and deplete
soil fertility. Mechanical weed control is not always effective and can be
expensive and lack durability (Jabran et al., 2015).

The world is still in search of and in the process of developing farming
techniques, which are sustainable for environment, crop production and protection
as well as socio-economic points of view. Integrated weed management is one of
such approaches where allelopathy can play its eco-friendly role in weed
management (Hussain et al., 2007).

In field crops, allelopathy can be used following rotation, using cover
crops, mulching and plant extracts for natural pest management (tab. 2).

Allelopathic cover crops, main crops and the weeds suppressed by cover
crops (Jabran et al., 2015).

Table 2
Wees suppressed by cover crop mixture (Jabran et al., 2015)

Cover crop MIXTURE Main crop Weeds suppressed

Brachiaria plantaginea,
Ipomoea grandifolia, Bidens
pilosa L., Euphorbia
heterophylla L.;

Annual ryegrass, rye, bristle

. Common bean, tomato
oat, common vetch, radish

Sorghum sudangrass
[Sorghum bicolour (L.)
Moench Sorgum sudanense
(Piper) Staph.]

Broccoli Broad leaved weeds;

C. album, Amaranthus
hybridus L., Thlaspi arvense
L., Taraxacum officinale (L.)
Weber ex F.H.Wigg.,
Stellaria media (L.) Vill.,
Elymus repens (L.) Gould,
Panicum crus-galli L.,
Setaria glauca (L.) P.
Beauv.

Rye, hairy vetch, barley Organically grown maize-
triticale, Austrian winter pea | soybean

Hairy vetch, subterranean

. Tomato A. retroflexus and C. album
clover, oat/hairy vetch

Application of allelopathic plant extracts can effectively control weeds and
insect pests. Lower doses of herbicides may help to reduce the development of
herbicide resistance in weed ecotypes. Allelopathy thus offers an attractive
environmentally friendly alternative to pesticides in agricultural pest management
(Farooqg et al., 2011).
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The most important practices for the application of allelopathy in weed
control is: the use of natural or modified allelochemicals as herbicides, genetic
transfer of allelopathic traits into commercial crop -cultivars, the use of
allelopathic plants in crop rotation, companion plantings and smother crops, the
use of phytotoxic mulches and cover crop management for weed suppression,
especially in conservation and no-tillage crop production.

PERSPECTIVES FOR USING ALLELOPATHY IN ROMANIA

Nevertheless, the increasing of the chemical control has become
overwhelming economical border, and more important, it could pose a serious
threat of the public health and of the environment as it has been proved in recent
studies from which the following facts are concluded: a) a considerable
decreasing of the crop yields; b) the appearance of highly resistant species to
commercial innocuous products traditionally used; ¢) a clear and ever growing
pollution on the phreatic al layer. During last few decades the extensive use of
synthetic herbicides and pesticides has been the cause of concern from both
environmental and health considerations (Macias, 1994).

In the context of sustainable development, agriculture needs to reduce its
negative environmental impact. The soil is still the main link of the agricultural
chain and as such is the most susceptible to pollution. As regarding the soil type
distribution in Romania, the highest percent of plots is given by Chernozems
(29.1%), followed by Luvisols (21.1%), Fluvisols (11.6%), and Eutric Cambisols
(11.0%) (Dumitru et al., 2011). In this respect, it becomes necessary to innovate and
to find alternative methods of preserving the quality of soils, allelopathy being of
real interest through its proven role in the sustainable management of weeds,
diseases and pests, as well as in increasing soil fertility.

CONCLUSIONS

Allelopathy helps us learning from nature how a specific plant can
biochemically interact with another and can represent the key for sustainable
management of agricultural ecosystems.

Suppressing weeds by harnessing the allelopathic phenomenon is included
among the important innovative weed control methods.

Allelopathy is a complex process that requires thorough research as it can
influence many aspects of plant ecology, including germination, growth, plant
sequence, plant community structure, domination, diversity and productivity

The allelopathic phenomenon may have a special economic utility. The
inclusion of allelopathy in agricultural systems through intercropping can reduce
production costs, but also may result in higher net harvests. In addition, crop
cultivation in mixtures improves resource efficiency (soil, water, nutrients and
light).
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The use of allelopathic species may be useful in reducing NO, emissions, in

improving the fertiliser use rate and in reducing soil pollution. Furthermore,
allelopathy can be a safe and sustainable tool for addressing the biotic and abiotic
challenges to which crops are subject.

10.

11.

12.

13.

14.

REFERENCES

Able J.A., Rathus C., Godwin |D., 2001 - The investigation of optimal
bombardment parameters for transient and stable transgene expression in
sorghum. In Vitro Cell. Dev. Biol. Plant 37, p. 341-348.

Arevalo C.B.M., Drew A.P., Volk T.A., 2005 - The effect of common Dutch white
clover (Trifolium repens L.), as a green manure, on biomass production,
allometric growth and foliar nitrogen of two willow clones. Biomass and
Bioenergy, 29(1), p. 22-31. doi:10.1016/j.biombioe.2005.02.003

Barnes J.P., Putnam A.R., 1987 - Role of benzoxazinones in allelopathy by rye
(Secale cereale L.). J. Chem. Ecol. 13, p. 889-905.

Barnes J.P., Putnam A.R., 1983 - Rye residues contribute weed suppression in no-
tillage cropping systems. J. Chem. Ecol. 9, p. 1045-1057.

Bell D.T., Muller C.H., 1973 - Dominance of California annual grasslands by
Brassica nigra. Am. Midl. Nat. 90, p. 277-299.

Bertholdsson N.O., Andersson S.C., Merker A., 2011 - Allelopathic potential of
Triticum spp., Secale spp. and Triticosecale spp. and use of chromosome
substitutions and translocations to improve weed suppression ability in winter
wheat. Plant Breeding, 131(1), p. 75-80. do0i:10.1111/j.1439-
0523.2011.01895.x

Bertholdsson N.O., 2004 - Variation in allelopathic activity over 100 years of barley
selection and breeding. Weed Res 44, p. 78-86

Bouhaouel I., Gfeller A., Fauconnier M.-L., Rezgui S., Slim Amara H., du Jardin
P., 2014 - Allelopathic and autotoxicity effects of barley (Hordeum vulgare L.
ssp. vulgare) root exudates. BioControl, 60(3), p. 425-436.
doi:10.1007/s10526-014-9634-3

Burgos N.R., Talbert R.E., 2000 - Differential activity of allelochemicals from Secale
cereale in seedling bioassays. Weed Sci. 48, p. 302-310.

Burgos N.R., Talbert R.E., Mattice J.D., 1999 - Cultivar and age differences in the
production of allelochemicals by Secale cereale. Weed Sci. 47, p. 481 485.

Corre-Hellou G., Dibet A., Hauggaard-Nielsen H., Crozat Y., Gooding M., Ambus
P., Jensen, E.S., 2011 - The competitive ability of pea—barley intercrops
against weeds and the interactions with crop productivity and soil N
availability. Field Crops Research, 122(3), p. 264-272.
doi:10.1016/j.fcr.2011.04.004

Czarnota M.A., Paul R.N., Dayan F.E., Nimbal C.I., Weston L.A., 2001 - Mode of
action, localization of production, chemical nature, and activity of sorgoleone:
a potent PSII inhibitor in Sorghum spp. root exudates. Weed Tech. 15, p.
813-825.

Dhima K.V., Vasilakoglou [.B., Gatsis T.H.D., Panou-Philotheou E.,
Eleftherohorinos I.G., 2009 - Effects of aromatic plants incorporated as
green manure on weed and maize development. Field Crops Res. 110, p.
235-241.

Dumitru M., Manea A., Ciobanu C., Dumitru S., Vrinceanu N., Rigshoveanu I.,
Calciu I., Tanase V., Preda M.V., Mocanu M., 2011 - Eftenemonitoringul
Starii De Calitate A Solurilor Din Roménia. Institutul National De Cercetare-
Dezvoltare Pentru Pedologie Agrochimie Si Protectia Mediului Icpa Bucuresti

137



LUCRARI STIINTIFICE SERIA HORTICULTURA, 64 (1) / 2021, USV 1ASI

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

20.

30.

31.

Editura Sitech Craiova.

Einhellig F.A., Rasmussen J.A., Hejl A.M., Souza I|.F., 1993 - Effects of root
exudate sorgoleone on photosynthesis. J. Chem. Ecol. 19, p. 369-375.
Farooq M., Jabran K., Cheema Z.A., Wahid A., Siddique K.H., 2011 - The role of
allelopathy in agricultural pest management. Pest Management Science,

67(5), p. 493-506. doi:10.1002/ps.2091

Finch S., Collier R.H., 2000 - Host-plant selection by insects — a theory based on
‘appropriate/inappropriate landings’ by pest insects of cruciferous plants.
Entomologia experimentalis et applicate 96, p. 91-102.

Fujii Y., 2001 - Screening and future exploitation of allelopathic plant as alternative
herbicides with special reference to hairy vetch. J Crop Prot. 4, p. 257-275.

Gombac¢ P., Trdan, S., 2014 - The efficacy of intercropping with birdsfoot trefoil and
summer savoury in reducing damage inflicted by onion thrips (Thrips tabaci,
Thysanoptera, Thripidae) on four leek cultivars. Journal of Plant Diseases and
Protection, 121(3), p. 117-124. doi:10.1007/bf03356499

Gonzalez V.M., Kazimir J., Nimbal C., Weston L.A., Cheniae G.M., 1997 -
Inhibition of a photosystem Il electron transfer reaction by the natural product
sorgoleone. J. Agric. Food Chem. 45, p. 1415-1421.

Hartwig N.L., Ammon H.U., 2002 - Cover crops and living mulches. Weed Science,
50(6), p. 688—699. doi:10.1614/0043-1745(2002)050[0688:aiacca]2.0.co;2

Hazrati H., Saharkhiz M.J., Niakousari M., Moein M., 2017 - Natural herbicide
activity of Satureja hortensis L. essential oil nanoemulsion on the seed
germination and morphophysiological features of two important weed species.
Ecotoxicology and Environmental Safety, 142, p. 423-430.

Hidoto P., Loha G., Workayehu T., 2015 - Effect of barley (Hordeum vulgare L) /
faba bean (Vicia fabae L) intercropping on productivity and land use efficiency
in highlands of Southern Ethiopia, Journal of Biology, Agriculture and
Healthcare www.iiste.org ISSN 2224-3208 Vol.5, No.14.

Hooks C.R., Johnson M.W., 2003 - Impact of agricultural diversification on the
insect community of cruciferous crops. Crop Protection, 22, p. 223-238.
https://doi.org/10.1016/S0261-2194(02)00172-2

Hussain S., Siddiqui, S.U., Khalid S., Jamal A., Qayyum A., Ahmad, Z., 2007 -
Allelopathic Potential Of Senna (Cassia Angustifolia Vahl.) On Germination
And Seedling Characters Of Some Major Cereal Crops And Their Associated
Grassy Weeds. Pak. J. Bot., 39(4), p. 1145-1153.

Islam A.K.M.M., Kato-Noguchi H., 2014 - Phytotoxic activity of Ocimum tenuiflorum
extracts on germination and seedling growth of different plant species. Sci.
World J., 676242 Google Scholar. https://doi.org/10.1155/2014/676242

Jabran K., Mahajan G., Sardana V., Chauhan B.S., 2015 - Allelopathy for weed
control in agricultural systems. Crop Protection, 72, p. 57-65.
doi:10.1016/j.cropro.2015.03.004

Jia W., Rogiewicz A., Bruce H.L., Slominski B.A., 2011 - Feeding flaxseed
enhances deposition of omega-3 fatty acids in broiler meat portions in
different manner. Can. J. Anim. Sci., 90 (2), p. 203-206.

Lodhi M.A.K., Bilal R., Malik K.A., 1987 - Allelopathy in agroecosystems: wheat
phytotoxicity and its possible role in crop rotation. J. Chem. Ecol. 13, p. 1881—
1891.

Macias Francisco A., 1994 - Allelopathy in the Search for Natural Herbicide Models.
Allelopathy, p. 310-329. d0i:10.1021/bk-1995-0582.ch023

Meazza G., Scheffler B.E., Tellez M.R., Rimando A.M., Romagni J.G., Duke S.O.,
Nanayakkara D., Khan I.A., Abourashed E.A., Dayan F.E., 2002 - The
inhibitory activity of natural products on plant p hydroxyphenylpyruvate
dioxygenase. Phytochemistry 60, p. 281-288.

138



LUCRARI STIINTIFICE SERIA HORTICULTURA, 64 (1) / 2021, USV 1ASI

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

47.

48.

49.

50.

Mekky M.S., Hassanien A.M.A., Kamel E.M., Ismail A.E.A., 2019 - Allelopathic
effect of Ocimum basilicum L. extracts on weeds and some crops and its
possible use as new crude bio-herbicide. Annals of Agricultural Sciences.
doi:10.1016/j.a0as.2019.12.005

Meyling N.V., Navntoft S., Philipsen H., Thorup-Kristensen K., Eilenberg J.,
2013 - Natural regulation of Delia radicum in organic cabbage production.
Agriculture, Ecosystems &  Environment, 164, p. 183-189.
doi:10.1016/j.agee.2012.09.019

Mothes K., 1955 - Physiology of alkaloids. Ann. Rev. Plant Physiol., 6, p. 393-432.

Mwaja V.N., Masiunas J.B., Weston L.A., 1995 - Effects of fertility on biomass,
phytotoxicity, and allelochemical content of cereal rye. J. Chem. Ecol. 21, p.
81-96.

Nair M., Whitenack C.J., Putham A.R., 1990 - 2,2'- Oxo-1,1-azobenzene: a
microbially transformed allelochemical from 2,3 benzoxazolinone. J. Chem.
Ecol. 16, p. 353-364.

Nimbal C.l., Pedersen J.F., Yerkes C.N., Weston L.A., Weller S.C. 1996a -
Phytotoxicity and distribution of sorgoleone in grain sorghum germplasm. J.
Agric. Food Chem. 44, p. 1343-1347.

Nimbal C.I., Yerkes C.N., Weston L.A., Weller S.C., 1996b - Herbicidal activity and
site of action of the natural product sorgoleone. Pest. Biochem. Physiol. 54, p.
73-83.

Overland L., 1966 - The role of allelopathic substances in the ‘smother crop’ barley.
Am. J. Bot. 53, p. 423-432.

Paech K., 1950 - Biochemie und Physiologie sekundiirer PjlanzenstoJJe, Springer,
Berlin, Heidelberg.

Rasmussen J.A., Hejl A.M., Einhellig F.A., Thomas J.A., 1992 - Sorgoleone from
root exudate inhibits mitochondrial functions. J. Chem. Ecol. 18, p. 197-207.

Ravli¢ M., Bali€evi¢ R., Luci¢ I., 2014 - Allelopathic effect of parsley (Petroselinum
crispum mill.) cogermination, water extracts and residues on hoary cress
(Lepidium draba (I.) Desv.) Poljoprivreda 20:2014 (1) p. 22-26.

Rice E.L., 1984 - Allelopathy. Academic Press, Orlando, Florida.

Rimando A.M., Dayan F.E., Czarnota M.A., Weston L.A., Duke S.O., 1998 - A new
photosystem Il electron transfer inhibitor from Sorghum bicolor. J. Nat. Prod.
61, p. 927-930.

Rizvi S.J.H., Haque H, Singh V.K., Rizvi V., 1992 - A discipline called allelopathy, in
Allelopathy: Basic and Applied Aspects, ed. by Rizvi SJH and Rizvi V.
Chapman and Hall, London, UK, p. 1-10.

Rizvi, S.J.H., Rizvi V. (Eds.), (1992). Allelopathy. p.130 do0i:10.1007/978-94-011-
2376-1

Sbai H., Zribi |., DellaGreca M., Haouala R., 2017 - Bioguided fractionation and
isolation of phytotoxic compounds from Apium graveolens L. aerial parts
(Apiaceae). South African Journal of Botany, 108, p. 423-430.

Schulz M., Marocco A., Tabaglio V. et al., 2013 - Benzoxazinoids in Rye
Allelopathy - From Discovery to Application in Sustainable Weed Control and
Organic Farming. J. Chem. Ecol. 39, p. 154-174
https://doi.org/10.1007/s10886-013-0235-x

Shilling D.G., Liebl R.A., Worsham A.D., 1985 - Rye (Secale cereale L.) and wheat
(Triticum aestivum L.) mulch: the suppression of certain broadleaved weeds
and the isolation and identification of phytotoxins. In: The Science of
Allelopathy, A.R. Putman and C.S. Tang, (Eds.), John Wiley & Sons, New
York, p. 243-271.

Siemens D.H., Garner S.H., Mitchell-Olds T., Callaway R.M., 2002 - Cost of
defense in the context of plant competition: Brassica rapa may grow and

139



LUCRARI STIINTIFICE SERIA HORTICULTURA, 64 (1) / 2021, USV 1ASI

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

defend. Ecology 83, p. 505-517.

Stivers-Young L., 1998 - Growth, nitrogen accumulation, and weed suppression by
fall cover crops following early harvest of vegetables. Hortscience 33, p. 60—
63.

Thomas A. Bewick, Donn G. Shilling, Joan A. Dusky, Deborah Williams, 1994 -
Effects of Celery (Apium graveolens) Root Residue on Growth of Various
Crops and Weeds. Weed Technology Vol. 8, No. 3 (Jul.-Sep.), p. 625-629,
Published by: Cambridge University Press.

Valcheva E., Popov V., 2013 - Role of the alleopathy in mixed vegetable crops in
the organic farming. Scientific Papers. Series A. Agronomy, Vol. LVI.

Vidal R.A., Bauman T.T., Lambert W.J., 1994 - The effect of various wheat straw
densities on weed populations. Weed Science Society of America Abstracts,
34, p. 72.

Weston La Barre, 1996 - Utilization of allelopathy for weed management in
agroecosystems. Agron. J. 88, p. 860—866.

Willis R.J., 1985 - The historical bases of the concept of allelopathy. Journal of the
History of Biology, 18(1), p. 71-102. doi:10.1007/bf00127958

Wu H., Haig T., Prately J., Lemerle D., Lemerle D., An M., 2000a - Distribution and
exudation of allelochemicals in wheat Triticum aestivum. J Chem Ecol 26, p.
2141-2154.

Zagrobelny M., Bak S., Rasmussen A.V., Jgrgensen B., Naumann M.C.,
Lindberg Mgller B., 2004 - Cyanogenic glucosides and plant-insect
interactions. Phytochem 65, p. 293-306.

Zehnder G., Geoff M. Gurr, Stefan Kuhne, Mark R. Wade, Steve D., Wratten
E.W., 2007 - Arthropod Pest Management Organic Crops. Annu. Rev.
Entomol. 52, p. 57-80.

***1996 - International Allelopathy Society, First World Congress on Allelopathy. A

science for the future, Cadiz, Spain.

140



