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     ABSTRACT 

 Increasing costs in the agricultural sectors is nowadays with the use of herbicides on weeds 

control that need to use non chemical methods to reduce the environmental impact of chemical 

herbicide, insecticides and weedicide to prevent weed resistance, use of allelochemical natural 

herbicide for weed control to reduce the costs. In integrated weed management programs 

allelopathic chemicals as an alternative for weeds control. These chemicals inhibit the weeds 

growth and as a weapon to be used against these unwanted plants. Allelopathic crops species 

relationship, genetic diversity is very extreme and genetic control of these compounds to be seems. 

The main aims of this review paper are to find out the efficient allelopathic nonchemical control 

method of weeds from crops and best way of controlling the noxious weeds with these plants 

extracts.  
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INTRODUCTION 

 Release of chemicals and affect other plant called allelopathic effect of a plant. These 

chemicals unintentionally applied and work as a weapon to suppress the growth and performance 

of related species used [1]. To reduce the environmental impact of chemical herbicide, insecticides 

and weedicide to prevent weed resistance, use of allelochemical natural herbicide. Extraction of 
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chemicals from leaf, stem and root was higher inhibitory effect on weeds [2]. These are different 

in plants and other wise these chemical compounds will vary in different parts of the plant. Higher 

number of allelochemical plants, which significantly control weeds such as Cineole, 

Benzoxazinone and Quino Linic acid are leptospirosis [3]. A wide variety of these natural chemical 

products show and using them as biological herbicide and small amount are extracted from plants 

should be consumed before their effect on crops, human and livestock evaluation [2]. Use of 

allelopathic effects allelopathic properties in rotation approaches to date have been obtained [4] 

and plants in cultivated system [5] and biosynthesis in microorganisms and higher plants, which 

is important for which is useful for usual herbicides in nowadays. Many researcher use allelopathic 

plants due to direct affect on weeds management [6]. Allelopathic interaction of natural utilization 

directly and or allelochemical as a natural herbicides use for controlling weeds. Many crops having 

the potential to use as a cover, mulching, green manure and smother for controlling of weeds and 

that’s plants has allelopathic characteristics. These crops grown within the main crops as a 

intercropping or rotation to restrict the growth of targets weeds, even the crop residues can also 

compete with weeds. 

 

ALLELOPATHIC CROPS 

 

 The use of chemical pesticides, weedicides and herbicides, fertilizers in agriculture, 

resulting the loss of natural habitats, pollution, and risk of human health, food and water table 

quality has declined. For sustainable agricultural needed to developed new production techniques 

and management practices. The new approaches of allelopathic properties from some plants which 

inhibit the growth of surrounding plants and weeds [7]. So far, some allelopathic plants effect, 

some of them are canola, rye, wheat, vetch, soya been and alfalfa release chemical substances from 

the organs and control weeds and pest also the following same year to. Moreover, bits and pieces 

of these plants can be regarded use as a natural source of organic matter; soil physical, chemical 

and biological properties improve the soil. Climatic factors and management affected 

decomposition of plant residues to improve soil and over time these debris toxic substances 

reduced [8]. Rye is one of the important crop that have allelopathic substances release for 

suppression the weed growth [9]. Barnyard grass weed is suppress by shoot and root residue of rye 

crop [1]. Plant toxic substances acidity are contributes with Cyclic Hydroxamic 1 [10]. Some weed 

grass such as barnyard grass, Ammonia coccinea, Heteranthera limosa and Cypress grass control 
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with cover cropping of rye and reduces the use of pesticides [10]. Residue of free chemical prevent 

the growth of weeds in ray crops, stem of these ray crop material are leakage into the soil and 

dissolved in water, and prevent germination of roots weeds [11]. Wheat weeds has inhibitory effect 

to agronomic characteristics and the use of chemicals control methods, it is a proper way to avoid 

these control measure apply cover cropping and mulching [10]. Legumes containing weeds species 

have highly competitive ability with legumes crops. Most of these weeds control with dance 

cropping of these crops have a high competitive ability with weeds. Living mulch of legumes 

species should be used [9]. Subterranean clover (Trifolium subtranium) is used as a cover crop and 

living mulch, plant Ipomoea hederacea and Panicum dichotomiflorum is able to control the growth 

of weeds. Amaranthus genus prevent by cover crops of barley, rye, triticale, wheat and hairy vetch 

on seed germination and seedling emergence in the field [1]. Sorghum residues decrease the 

growth of Trifolium spp. In gardens and nursery establishment program [10]. Report on 

allelopathic effect of water washing, steam and debris hemp (Cannabis sativa) on sorghum, mung 

beans, fenugreek and Castor bean are observed [12]. Seed germination of weed, chicken, 

Euphorbiaceous and Cypress grass destroy with the allelopathic effects of plant rue (Ruta 

graveolens) has been reported [13]. Mitotic division of cells control with saturated solution of 

coumarin in roots and lily bulbs in the study of about 2 to 3 hours and colchicines procedure same 

like the use of coumarine first cell division has prevented [14]. Aqueous extract solution 

concentration of clover and vetch flower cluster decreased the weeds of the corn, cotton, mustard 

and wild morning glories crops and also germination and growth of wild mustard and rye were 

wide open [14]. In potatoes field cultivation of canola Sudan grass density decrease from 85 % to 

73% respectively, over two year research [5]. Reducing environmental risk and the use of synthetic 

weedicides allelopathic control has beneficial affect [15]; [16]. The species of Brassica allelopathic 

chemicals inhibit the seed germination of many species, such as wild oat by releasing 

glucosinolates [17]. The use of synthetic herbicides cause serious problem to human, environment, 

water and air, also cause resistance against weeds [18]. The use of water extracts of sorghum along 

with extracts of other crops provide an environmentally, cost effective and efficient weed control 

method [19]. The use of these herbicides sometime competes to resist against weeds population 

and this phenomenon urge upon the utilization of allelopathic potential of crop plants [20]. [21] 

observed that, allelopathic potential of rice (Oryza sativa L.) residues against Echinochloa 

crusgalli, in the field of paddy. In 113 varieties Duchungiong variety perform better among all 

77.7% higher result in case of Echinochloa crusgalli weed control. Field and laboratory 
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experiment significantly control both monocot and dicot weeds through rice allelopathic chemicals 

[22]. Taichung native 1 cultivar of rice also active against most of the dangerous weeds including 

barnyard grass, desert horsepurslane (Trianthema portulacastrum L.), duck salad, and tooth cup 

(Ammannia coccinea Rottb.) [23]; [22]. In rice germplasm phenolic compound have been 

identified for weeds control [24]. [25] evaluated that, roots, leaves and stems extraction in diluted 

from wheat variety Karim and Om rabi cause allelopathic effect on barley var. Manel and wheat 

var. Ariana. [26] studied that, phenolic acids, particularly p-coumaric acid, from residue of cereals 

and wheat. [27] reported that, 40 days old wheat plant produce Hydroxamic acids, varying with 

age of the plant. Glucosinolates found high amount in Brassica spp. [28]. Isothiocyanates were 

strongly suppressing the germination of Sonchus asper L. Hill, smooth pigweed (Amaranthus 

hybridus L.), (Echinochloa crusgalli L. Beauv.), scentless mayweed (Matricaria inodora L.), 

blackgrass (Alopecurus myosuroides Huds.) and wheat (Triticum aestivum L.) [2]. [17] evaluated 

that, wild oat (Avena fatua L.) germination and seedling growth as affected by allelopathic of black 

mustard (Brassica nigra L.). Allelopathic extraction were significantly affected germination and 

radical length, the inhibitory effect on germination increased with increasing concentration of 

extract solution of the fresh allelopathic plant parts use. A screening of 526 cucumber (Curcumis 

sativus) accession, originating from 41 countries, revealed several accessions showing strong 

growth inhibition of Panicum miliaceum and Brassica hirta. From the above study, 26 accessions 

caused 50-87% growth inhibition of the species tested in this experiment [2]. 

 

CONCLUSION 

 The most commonly used methods of alternative herbicides and tillage crops are 

allelopathic properties that are used for weeds control. Plants cover a variety of reasons, including 

preventing the development of weeds, disease control, soil enrichment through nitrogen fixation 

in soil, improve soil texture and structure, preventing the leaching of fertilizers, increase soil 

organic matter and reduce soil erosion are grown. Thus, the use of crop Allelopathic crops 

properties both economically and environmentally is very good. 

 

 

 

DATA AVAILABILITY 

 The data that support the findings of this study are listed in the article and are available 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X

  

http://xisdxjxsu.asia                  VOLUME 18 ISSUE 8 August 2022   731-737 
 

from the corresponding authors upon reasonable request. 

 

DECLARATION OF INTEREST 

 We declare that this manuscript is original, has not been published before and is not 

currently being considered for publication elsewhere. The authors certified that there is no conflicts 

of interest associated with this publication, and there has been no significant financial support for 

publishing this work that could have influenced its outcome. As corresponding Author, I conform 

that the manuscript has been read and approved for submission by all the named authors. 

 

REFRENCES 

 

1. Kohli RK, Singh HP & Batish DR (2001). Allelopathy in Agroecosystems. The Haworth Press, 

Inc. 

2. Peterson J, Belz R, Walker F & Hurle K (2001). Weed suppression by release of isothiocyanates 

from turnip-rape mulch. Agron J 93: 37-43. 

3. Pester TA, Westra P, Anderson RL, Lyon DJ, Miller SD, Stahlman PW, Northam FE & Wicks 

GA (2000). Secal cereale interference and economic thresholds in winter wheat (Triticum 

aestivum). 

4. Putnam AR (1985). Allelopathic research in agriculture, in the chemistry of allelopathy, 

Biochemical interaction among plants, Thompson, .C.,Ed., Ameri. Chemi. Soci., 

Washington. 216-224. 

5. Rice EL (1984). Allelopathy, 2nd ed., Academic Press. New York. 

6. Rahimiyan H, Koochaki AS, Nassiri H & Khiyabani H (1994). Weed Ecology (translation). 

Jahad Mashhad University Press. Pp: 327. 

7. Baibordi M, Malakoti MC, Askari E & Nafisi M (2000). Fertilizer production and efficiency 

goals of sustainable agriculture. Office equipment and training of manpower, educational 

publishing. 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X

  

http://xisdxjxsu.asia                  VOLUME 18 ISSUE 8 August 2022   731-737 
 

8. Koochaki AS, Nakh FAS & Zarif KC (1997). Agriculture organic (translation). Ferdowsi 

University of Mashhad Press. 

9. Miller DA (1996). Allelopathy in forage crop systems. Agron J 88: 854-859. 

10. Weston LA (1996). Utilization of Allelopathy for weed Management in Agroecosystems. 

Agron J 88: 860-866. 

11. Gliessman SR (1987). Species interactions and community ecology in low external in put 

agriculture. 

12. Inam B & Hussain V (1989). Cannabis sativa L. is allelopathic. Pakistan J Sci Indus Res 32(9): 

617-620. 

13. Aliotta G & Cafiero G (1999). Biological properties of Ruta graveolens and its potential use 

in sustainable agricultural systems. Pp: 551-563. 

14. Mighati P (2003). Allelopathy from concept to application. Publications of the incident beam. 

pp: 256. 

15. Fuji Y (2001). Screening and future exploitation of allelopathic plants as alternative herbicides 

with special reference to hairy vetch. 4: 257-275. 

16. Perry LG, Cronin SA & Paschke MW (2009). Native cover crops suppress exotic annuals and 

favor native perennials in a greenhouse competition experiment. Plant Ecol 204: 247–259. 

17. Turk MA & Tawaha AM (2003). Allelopathic effect of black mustard (Brassica nigra L.) on 

germination and growth of wild oat (Avena fatua L.). Crop Protec 22: 673-677. 

18. Lin W, Fang C, Chen T, Lin R, Xiong J & Wang H (2010). Rice allelopathy and its properties 

of molecular ecology. Frontiers in Bio 5(3): 255-262. 

19. Mushtaq MN, Cheema ZA, Khaliq A & Naveed MR (2010). A 75% reduction in herbicide use 

through integration with Sorghum+sunflower extracts for weed management in wheat. J 

Sci Food Agric 90: 1897–1904. 

20. Ferreira MI & Reinhardt CF (2010). Field Assessment of Crop Residues for Allelopathic 

Effects on Both Crops and Weeds. Agron J 102(6): 1593-1600. 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X

  

http://xisdxjxsu.asia                  VOLUME 18 ISSUE 8 August 2022   731-737 
 

21. Chung IM, Kim KH, Ahn JK, Lee SB, Kim SH & Hahn SJ (2003). Comparison of Allelopathic 

Potential of Rice Leaves, Straw, and Hull Extracts on Barnyardgrass. Agron J 95: 1063-

1070. 

22. Olofsdotter M & Navarez D (1996). Allelopathic rice in Echinochloa crus-galli control. Pp: 

1175–1182. In H. Brown, et al. (ed.) Proc. of the 2nd Int. Weed Control Congress, 

Copenhagen, Denmark. 25–28 June 1996. DJF, Flakkebjerg, Denmark. 

23. Dilday RH, Yan WG, Moldenhauer KAK & Gravois KA (1998). Allelopathic activity in rice 

for controlling major aquatic weeds. pp. 7-26. In M. Olofsdotter (ed.) Proc. of the 

Workshop on Allelopathy in Rice.Manila, Philippines. 25-27 Nov. 1996. Int Rice Res Inst 

Makati City Philippines. 

24. Rimando AM, Olofsdotter M & Duke SO (2001). Searching for rice allelochemicals. Agron J 

93: 16-20. 

25. Oueslati O (2003). Allelopathy in two durum wheat (Triticum durum L.) varieties. Agri Ecosys 

Env 96: 161–163. 

26. Guenzi WD & McCalla TM (1966). Phenolic acids in oats, wheat, sorghum, and corn residues 

and their phytotoxicity. Agron J 58: 303-304. 

27. Niemeyer HM (1988). Hydroxamic acids (4-hydroxy-1, 4-benzoxaazin-3-ones), defence 

chemicals in the Gramineae. Phytochem 27: 267-292. 

28. Fenwick GR, Heaney RK & Mullin WJ (1983). Glucosinolates and their breakdown products 

in food and food plants. Crit Rev Food Sci Nutr 18: 123-301. 

 

http://xisdxjxsu.asia/

