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Abstract 

Pot experiments were performed throughout two winter seasons of (2019/2020) and (2020/2021) at the greenhouse of National 

Research Centre, Giza, Egypt. The experiment was performed to evaluate the bio-herbicidal potentiality of aqueous extract of 

root and leaf of red radish at 1.5%, 3.0%, 4.5% and compare them to mixed two chemical herbicides (Topik 240 EC (Clodinafop-

Propargyl) and broad weed Basagran (Bentazon 48 EC)) at recommended doses 140 g fed-1 and 1 L fed-1, respectively) in 

controlling weeds (Phalaris minor and Malva parviflora) associated with lupine plants. Results show that the dry weight of the 

two weeds under investigation was significantly reduced by all applied aqueous extracts (either radish root or leaf). Leaf aqueous 

extract was more effective than root aqueous extract in controlling weeds. It is worthy to mention that the two mixed applied 

herbicides gave complete eradication of both weeds. In addition, all applied aqueous extracts significantly increased growth, 

photosynthetic pigments, seed yield and yield components of lupine plants. The inhibitory effect of radish aqueous extracts on 

weeds or its stimulatory effect on lupine plants was increased by increasing concentration of the extracts. The leaf aqueous 

extract and root aqueous extract at 4.5% were the most optimum treatments in increasing growth and seed yield of lupine 

accompanied by the highest decrease in weed dry weight relative to unweeded treatment. The results suggested using the 

aqueous extracts of radish leaf and root especially at highest concentration (4.5%) in controlling weeds associated with lupine 

plants. 
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__________________________________________________________________________________________ 

1. Introduction 

Lupine (Lupinus termis L.) seeds are good source of 

nutritive contents (proteins, lipids, carbohydrates), 

and functional components (tocopherols, 

carotenoids, oligosaccharides, polyphenols, dietary 

fibers). Lupine is exploited for human consumption 

and animal feed as well as for pharmaceutical 

applications [1]. Lupine is a poor weed competitor 

owing to its slow vegetative growth and 

development. However, slow development enables 

light penetration, weed seeding growth and loss of 

lupine yield owing to competition [2].  

Weeds are harmful for plant growth and development 

because of competition with the main crop for 

nutrients, light and water [3].Chemically synthesized 

herbicides are well known for their effectiveness in 

reducing weeds, but they can also cause crop 

damage, human and animal health issues, soil and 

water pollution, and herbicide resistance in weeds 

[4]. As a result, a novel approach is being developed 

to use bio-herbicides produced from plants as an 

alternative tool for crop development due to their 

environmental benefits over chemical herbicides [5]. 

Allelopathy is a strategy to minimize environmental 

pollution and weed resistance to herbicides. The use 

of allelopathy in agriculture is a very efficient 

strategy to decrease the detrimental effects of 

herbicides on the human health and the environment, 

as well as to eradicate the problem of herbicide 

resistance in plants [6]. Allelopathy is the release of 

allelochemicals (allelopathic substances) from 

various plant species into the environment through a 

variety of mechanisms such as leaching or 

volatilization from aerial parts, secretion from roots, 

and degradation of plant wastes in soil [7, 8]. 

Allelochemicals and associated breakdown 

metabolites may have a positive or negative impact 

on nearby plants' physiological functions, 

germination, growth, and development, based on 

concentration. [9-13]. A better understanding of how 

allelochemical substances can be used as plant 

defense strategies to protect and manage developing 

crops, limit the spread of invading weeds, maintain 

local plant stands, and develop strategies for 
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allelochemical production and application as new 

pesticides [8]. Several researchers have used natural 

extracts of several plants to suppress weeds in crop 

plants [3, 14-18]. Since the Brassicaceae family is 

identified by the existence of glucosinolates, a sulfur-

containing secondary metabolite group, so several 

members of the Brassicaceae family have been 

studied for allelopathic impact on plant seed 

germination and growth [19-22]. 

The concentration of glucosinolates in plants varies 

depending on the species, tissue type, developmental 

stage, and environmental conditions [23-24]. 

Moreover, myrosinase enzyme degrades 

glucosinolates to isothiocyanates (ITCs), which are 

responsible for the allelopathic action. In addition to 

ITC’s, glucosinolate hydrolysis products include 

thiocyanates, nitriles, and oxazolidinethiones, as well 

as organic cyanides, which are highly reactive 

degradation products [25-27]. 

Other allelochemicals include phenolic acids and 

related compounds, which are the most prominent 

growth inhibitors produced by living plants or 

liberated by microbial action or leaching from 

decaying plant portions. 

Radish (Raphanus sativus L.) is a member of the 

Brassicaceae family that can inhibit the growth of 

weeds and a variety of crops [22; 28-29]. Radish has 

an allelopathic impact on several studied plants [5; 

30] owing to allelochemical substances as p-

hydroxybenzoic acid and isothiocyanates 

(isothiocyanate benzyl, Isothiocyanateallyl) [28]. It 

was recorded that several agricultural crops and weed 

have been found to be sensitive toward extracts of 

radish plant [31-32]. Aqueous extract of radish roots 

contains vanilic acid and ferulic acid, according to 

Ali [5].Vanillic acid (4-hydroxy-3-methoxybenzoic 

acid) suppresses shoot and root of wheat, annual 

bluegrass and rice, as well as reduces lettuce 

germination and growth parameters [33-34]. 

Likewise, ferulic acid (4-hydroxy-3-

methoxycinnamic acid) suppresses soybean 

germination and growth because of its inhibitory 

impact on protein synthesis [35]. The same effect was 

reported on cucumber and lettuce plants [36-37]. 

This study aimed to evaluate the bio-herbicidal effect 

of aqueous extract of the root and leaf of red radish 

on lupine plants and its associated weeds. 

 

Materials and methods 

Preparation of plant materials 

Red radish (Raphanus sativas L.) plants were 

gathered from the Egyptian fields then thoroughly 

cleaned with tap water. Leaves and underground root 

portions were detached and left to dry at room 

temperature in shadow places for many days. To 

ensure complete dehydration, plant materials were 

put in furnance at 30°C and weight it regularly until 

achieves the constant weight. An electric mill was 

used to grind dried plant tissues into a fine powder. 

Preparation of aqueous extract 

One hundred grams from each dried plant material 

(leaves and roots) was placed in 2 L Erlenmeyer flask 

and 1L of distilled water was added to each. Two 

flasks were wrapped with parafilm and shaken at 

room temperature for 24 hours at 200 rotations per 

minute. Both prepared mixtures were filtered through 

a fine mesh and squeezed thoroughly for complete 

extraction. To obtain clear stock solutions, the two 

obtained filtrates were filtered again using Whatman 

No. 1 filter paper. Using distilled water, 1.5%, 3% 

and 4.5% (w/v) concentrations were made from each 

stock solution. The extraction process was repeated 

as needed to ensure that the extract was fresh.  

Experimental procedure 

Two pot experiments were performed throughout 

two winter seasons of (2019/2020) and (2020/2021) 

at the green house of National Research Centre, Giza, 

Egypt. The experiment was performed based on a 

complete randomized block design with six 

replicates. Clay pots (30 cm in diameter) were filled 

with equal quantity of sieved sandy-loam soil.  

Seeds of lupine (cv. Giza1) were obtained from 

Agricultural Research Centre, Egypt. Six lupine 

seeds and weed seeds (0.1 g of P. minor and 0.3 g of 

M. parviflora) were sown at a depth of 2 cm from the 

soil surface in each pot. In this study, nine treatments 

were performed including an unweeded treatment, a 

lupine-free weed treatment, and two mixed 

herbicidal treatments as controls. The other six 

treatments were 1.5%, 3% and 4.5% (w/v) aqueous 

freshly prepared extracts of both leaves and roots of 

red radish. Aqueous extracts were sprayed twice on 

lupine plants and its associated weeds using a hand 

sprayer at a rate of 50 mL pot-1 at 14 and 21 days after 

sowing (DAS).Two mixed herbicidal treatment of 

grass weed Topik 240 EC (Clodinafop-Propargyl) 

and broad weed Basagran (Bentazon 48 EC) were 

sprayed at the recommended rate 140 g fed-1 and 1 L 

fed-1   respectively at 30 DAS. All treatments were 

kept under greenhouse conditions and all cultural 

practices were applied especially irrigation and 

fertilization. 

Recorded data 

Weeds 

Three replicates from each treatment were collected 

at 45 DAS and at the harvest. Weeds were dried in an 

oven at 40°C for 48 h to record dry biomass (g pot-1). 

Vegetative growth parameters of lupine  

Three replicates of lupine were collected from each 

treatment at 45 DAS to determine the vegetative 

growth parameters (plant height, number of 

leaves/plant as well as fresh and dry biomass/plant).  



 EVALUATION OF THE BIO-HERBICIDAL POTENTIALITY OF RED RADISH ON LUPINE PLANT AND ...  .. 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. SI13B (2022) 

 

1423 

Yield and yield attributes 

At harvest, three replicates of lupine plants were 

collected from each treatment to determine plant 

height, number of pods/plant and seeds weight/plant. 

Chemical analysis 

Glucosinolate content of either leaf or root of red 

radish tissues was determined according to method 

described by Nasirullah and Krishnamurthy [38]. 

Photosynthetic pigments (chlorophyll a, chlorophyll 

b and carotenoids) in fresh leaf tissues of lupine at 45 

DAS were estimated as the method reported by 

Moran [39]. 

Statistical analysis 

The experiments were carried out in a complete 

randomized block design. All obtained data were 

subjected to proper statistical of variance according 

to Snedecor and Cochran [40].  

Results 

First of all, it is worthy to mention that glucosinolate 

content of root and leaf radish was 96.21 and 152.76 

umole/g dry weight respectively.  Table 1 shows that 

aqueous extract of both root and leaf parts at different 

concentrations significantly reduced dry weight of 

both weeds at 45 DAS and at harvest. Aqueous leaf 

extract was more effective in reducing both weeds 

than aqueous root extract. It was observed that the 

inhibitory effect of aqueous root extract and aqueous 

leaf extract was increased by increasing 

concentrations. The most pronounced treatments in 

decreasing weeds dry weight are aqueous leaf extract 

and aqueous root extract at 4.5%. Since, at 45 DAS, 

aqueous leaf extract at 4.5% reduced broad weed by 

75.16% and narrow weed by 55.32 % relative to 

unweeded treatment. Whereas, aqueous root extract 

at 4.5% reduced broad weed by 62.5% and narrow 

weed by 51.06% relative to unweeded treatment. 

Furthermore, at harvest, aqueous leaf extract at 4.5% 

reduced broad weed by 82.33% and narrow weed by 

80.91% relative to unweeded treatment. Whereas, 

aqueous root extract at 4.5% reduced broad weed by 

69.98% and narrow weed by 73.71% relative to 

unweeded treatment. It is worthy to mention that the 

two mixed applied herbicides gave complete 

eradication of both weeds. 

Table (2) shows that all applied treatments caused 

significant increases in plant height, fresh and dry 

weight of plant at 45 DAS relative to unweeded 

treatment. It was noted that aqueous leaf extract was 

more pronounced than aqueous root extract in 

increasing all growth parameters under investigation 

than unweeded treatment. The most effective 

treatment was 4.5% aqueous leaf extract followed by 

4.5% aqueous root extract. All applied treatments 

were more effective than the two mixed herbicides 

except 1.5% water root extract.   

 

Table 1. Effect of aqueous extract of red radish on dry weight of associated weeds with lupine  

Treatments At 45 DAS At harvest 

M. parviflora P.minor M. parviflora P.minor 

Lupine only 0.0 0.00 0.00 0.00 

Mixed herbicides 0.00 0.00 0.00 0.00 

Unweeded 17.6 4.7 40.25 44.27 

Root extract at 1.5% 8.4 3.9 21.94 22.86 

Root extract at 3.0% 7.4 2.8 15.45 16.28 

Root extract at 4.5% 6.6 2.3 12.08 11.64 

Leaf extract at 1.5% 8.2 3.4 20.11 13.05 

Leaf extract at 3.0% 5.6 2.7 10.42 12.8 

Leaf extract at 4.5% 4.9 2.1 7.11 8.45 

LSD 0.05 1.94 1.15 3.15 2.99 

 

Table 2. Effect of aqueous extract of red radish on growth parameters of lupine 

Treatments Plant height (cm) Leaves 

number/plant 

Plant fresh 

 weight (g) 

Plant dry 

 weight (g) 

Lupine only 28.3 8.30 14.81 2.83 

Mixed herbicides 26.0 6.66 9.60 1.43 

Unweeded 20.30 6.00 7.83 0.95 

Root extract at 1.5% 24.00 6.99 9.49 1.17 

Root extract at 3.0% 26.10 7.16 10.43 1.47 

Root extract at 4.5% 27.30 7.83 13.96 2.32 

Leaf extract at 1.5% 26.66 7.00 11.94 1.57 

Leaf extract at 3.0% 27.00 7.50 13.38 2.23 

Leaf extract at 4.5% 29.66 8.33 14.20 2.53 

LSD 0.05 2.23 1.20 1.05 0.15 
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It was noted that all applied treatments caused 

significant increases in all components of 

photosynthetic pigments (Table 3) relative to 

unweeded treatment. Aqueous leaf extract and 

aqueous root extract at 4.5% were the most effective 

treatment in increasing total photosynthetic pigments 

than the two mixed herbicides. Aqueous leaf extract 

at 4.5% was the most pronounced treatment, since it 

increased total photosynthetic pigments by 127% 

followed by aqueous root extract at 4.5% that 

increased total photosynthetic pigments by 120 % 

relative to unweeded treatment. Whereas, two mixed 

herbicides increased total photosynthetic pigments 

by 98% relative to unweeded treatment. 

Table 4 shows that all applied treatments caused 

significant increases in lupine seed yield and its 

components relative to unweeded treatment. 

Aqueous leaf extract at 4.5% was more effective in 

increasing seed yield by 132.54% followed by 

aqueous root extract at 4.5% that increased seed yield 

by 94.23% relative to unweeded treatment. It is 

worthy to mention that the effect of aqueous leaf 

extract and aqueous root extract at 4.5% were more 

pronounced than the two mixed herbicides that 

increased seed yield by 54.57% relative to unweeded 

treatment. 

 

 
 

Table 3. Effect of aqueous extract of red radish on photosynthetic pigments (mg/g fresh leaf tissues)of lupine 

Treatments Chlorophyll 

a 

Chlorophyll 

b 

Carotenoids Chlorophyll 

a+ 

Chlorophyll b 

Total photosynthetic 

pigments 

Lupine only 1.79 0.48 0.31 2.27 2.63 

Mixed herbicides 1.42 0.34 0.22 1.76 1.98 

Unweeded 0.71 0.19 0.096 0.91 1.00 

Root extract at 1.5% 1.44 0.33 0.21 1.77 1.98 

Root extract at 3.0% 1.52 0.36 0.26 1.88 2.14 

Root extract at 4.5% 1.54 0.40 0.26 1.94 2.20 

Leaf extract at 1.5% 1.43 0.32 0.22 1.75 1.99 

Leaf extract at 3.0% 1.47 0.35 0.24 1.82 2.06 

Leaf extract at 4.5% 1.54 0.46 0.27 2.00 2.27 

LSD 0.05 0.30 0.05 0.01 0.35 0.36 

 

Table 4. Effect of aqueous extract of red radish on seed yield an yield components of lupine 

Treatments Plant height (cm) Pods number/plant Weight of  

seeds /plant (g) 

Lupine only 49.33 6.66 6.13 

Mixed herbicides 46.66 4.33 4.56 

Unweeded 32.66 3.00 2.95 

Root extract at 1.5% 42.66 3.00 4.74 

Root extract at 3.0% 42.00 5.33 4.92 

Root extract at 4.5% 45.66 6.33 5.73 

Leaf extract at 1.5% 43.66 4.33 4.20 

Leaf extract at 3% 45.33 4.33 5.44 

Leaf extract at 4.5% 49.33 6.66 6.86 

LSD 0.05 2.51 1.06 0.99 

Discussion  

There have been significant efforts in developing 

weed management approaches that use allelopathic 

substances as bio-herbicides to repress undesirable 

weeds due to concerns environmental, and health 

problems, as well as an increase in the number of 

herbicide-resistant weeds as a result of using 

synthetic herbicides. Bio-herbicides are also easily 

biodegradable, making them much safer than 

synthetic chemical herbicides [41-42].  

The results in Table 1 reveal that the two mixed 

herbicides completely eradicated both of the weeds 

under investigation. Regarding  powerful effect of 

two mixed chemical herbicides (Topik for 

controlling grassy weeds and Basagran as a member 

of the benzothiadiazole group of herbicides for 

controlling broad weeds),  Topik interacts with 

[acetyl co-enzyme A carboxylase (Accase)] and 

inhibits it, which is necessary for the synthesis of 

lipids (fatty acids) required for plant growth [43]. 

Whereas, Basagran inhibited photosynthesis II [44]. 

These results are consistent with those of Baghestani 

et al. [45] and Aboali and Saeedipour [46], who 

revealed that Basagran provides a significant 
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increase in crop production in relation to its weed 

control spectrum. Several studies have demonstrated 

that controlling weeds by various types of herbicides 

decreased weed/plant competition and consequently, 

enhanced product income [47-49]. It is well known 

that the bio-herbicides extracted from plants act as an 

alternative tool for crop production due to its eco-

friendly characteristics when compared to chemical 

herbicides [3,50].  

On the other hand, root and leaf aqueous extract of 

red radish at all concentration caused significant 

decreases in dry weight of two weeds if compared to 

harmful effect of synthetic chemical herbicide (Table 

1). Water leaf extract was more effective in reducing 

both weeds than water root extract. These results may 

be attributed to the level of glucosinolates, since 

radish leaves were characterized by higher value of 

glucosinolate rather than radish root. Chon et al. [51] 

mentioned that the existence of several causative 

allelochemicals in plant natural extracts may be 

responsible for the prevention of weed growth. 

According to previous research, leaves and roots of 

radish are considered the main sources of 

allelochemicals [5; 28; 30]. Likewise, some studies 

have found that the leaves are the organs with the 

highest concentration of allelochemicals and hence 

have a greater ability to inhibit weed seedling 

development [52]. Radish has the ability to suppress 

the growth of weeds and a number of crops [5; 22;28-

30] due to its allelochemicals compounds such as p-

hydroxy benzoic acid and isothiocyanates 

(isothiocyanate benzyl, Isothiocyanateallyl) [28].The 

decreases in dry weight of weeds under the effect of 

aqueos extract of either root or leaf of red radish may 

be due to the efficient role of various allelochemicals 

in red radish via exerting different mechanisms such 

as reduction in mitotic activity, photosynthesis, 

nutrient uptake, permeability of cell membrane, 

assimilation rate as well as inhibition of enzyme 

action and protein formation [6; 9; 53]. Allelopathic 

compounds may have a suppressive effect at high 

concentrations, but a promoting effect at low 

concentrations, acting on the enzyme activity and/or 

physiological activity of the plant and enhancing 

plant metabolism activity [54]. According to Filho 

[55], the level of suppression provided by 

allelochemicals varies depending on their 

concentration, at low concentrations could not be 

inhibitors for certain species or even having a 

stimulant effect, while at high concentration may be 

highly inhibitory. Norsworthy [31] indicated that 

wild radish aqueous extract or incorporated residues 

(or both) suppress seed germination, radical growth, 

seedling emergence and seedling growth of certain 

crops and weeds and these responses are attributed to 

an allelochemical effect. Moraes et al. [56] observed 

that the extract of Raphanus sativus, canola (Brassica 

napus) and arrow leaf clover (Trifolium 

vesiculosum), had an allelopathic influence on the 

germination and early development of blackjack 

plantlets (Bidenspilosa). Ali [5] revealed that radish 

root portions contain powerful biochemicals that can 

be extracted, purified to suppress or eradicate the 

prevalence of noxious weeds in crop fields without 

causing pollution or environment damages compared 

to synthetic herbicides due to its eco-friendly 

characteristics. Different concentrations 5%, 10%, 

15% and 20% aqueous extracts of radish imposed 

herbicidal effect on studied weed plants (Avina fatua 

,Phalaris minor and, Brassica napus). In a field 

experiment, incorporated roots of R. sativus or 

whole plants resulted in a significant reduction of the 

numbers of shoots throughout the season. At 

comparable rates, whole plants had a stronger 

inhibitory effect than roots alone. The number of 

weed shoots was reduced to >50% at all treatments 

with R. sativus compared to controls [57]. 

 

Regarding lupine plant, it was noted from data 

recoded in Tables 2, 3 and 4, that all aqueous extracts 

of root and leaf of radish caused significant increases 

in growth parameters, photosynthetic pigments, seed 

yield and its components. Sometimes an 

allelochemical substance produced by one organism 

or plant is harmful or beneficial to another organism 

or plant [58-61]. In this regard, the allelochemicals 

may be acting directly on the metabolism of the target 

plant, impacting the cellular structure, 

photosynthesis, hormonal management, electron 

transport chains, membrane permeability, nutrients 

availability, enzyme activity, DNA and protein 

synthesis, among other changes [29;62-63]. 

According to Maraschin-Silva and Aquila [64], the 

presence of allelochemicals in plant extracts could 

restrict or stimulate the plantlets growth, which 

caused changes in membrane structure, absorption of 

nutrients and water, photosynthetic activity and 

respiration. Rigon et al. [65] studied the allelopathic 

effect of aqueous extracts of castor leaves on radishes 

and noted that extracts at low concentrations 

stimulated the initial development of seedlings 

development. According to the authors, this occurs as 

a defense mechanism of the seedlings; it increased 

cell division, and there is an increased sensitivity of 

the tissues. 

 

It could be concluded that using water extract of 

either leaf or root of red radish and two mixed 

chemical herbicide treatments led to good control of 

weeds associated with lupine plant which 

consequently minimized weed competition and 

increased lupine growth, seed yield and yield 

attributes.  

 



 Mona Gergis Dawood et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. SI13B (2022) 

 

 

1426 

References 

1. Sujak A., Kotlarz A., Strobel W., Compositional 

and nutritional evaluation of several lupine 

seeds. Food Chem., 98:711-719 (2006). 

2. Folgart A., Price A.J., Van Santen E., Wehtje 

G.R., Organic weed control in white lupine 

(Lupinus albus L.). Renew. Agric. Food Syst., 

26(3): 193–199 (2011). 

3. El-Wakeel M.A., Dawood M.G., El-Rokiek 

K.G., El-Awadi M.E., Saad El-Din S.A., Use of 

Beta vulgaris allelopathic properties to control 

some weeds associated with Lupinus albus plant 

comparing with two recommended herbicides. 

Agric. Eng. Int. CIGR J., 21(2): 216–22 (2019). 

4. Farooq M., Jabran K., Cheema Z.A., Wahid A., 

Siddique K.H., The role of allelopathy in 

agricultural pest management. Pest Manag. Sci., 

67(5): 493–506 (2011). 

5. Ali K.A., Allelopathic potential of radish 

(Raphanus sativus L.) on germination and 

growth of some crop and weed plants. Int. J. 

Bioscie., 9(1): 394-403(2016). 

6. Xuan T.D., Tsuzuki E., Tawata S., Khanh T.D., 

Methods to determine allelopathic potential of 

crop plants for weed control. Allelopathy J., 

13:149-164(2004). 

7. Inderjit, Soil: Environmental effects on 

allelochemical activity. Agron. J., 93:79-

84(2011). 

8. Latif S., Chiapusio G., Weston L.A., Allelopathy 

and the Role of Allelochemicals in Plant 

Defence. In: Adv. Bot. Res., Vol. 82, Academic 

Press, Cambridge, 19-54(2017). 

https://doi.org/10.1016/bs.abr.2016.12.001 

9. Rice E.L., Allelopathy, 2nd ed., Acad. Press., 

New York. 1984. 

10. Challa P., Ravindra V., Allelopathic effects of 

major weeds on vegetable crops. Allelopathy J., 

5(1): 89-92(1998). 

11. Nikneshan P., Karimmojeni H., Moghanibashi 

M., Hosseini N.S., Allelopathic potential of 

sunflower on weed management in safflower 

and wheat. Aust. J. Crop Sci. Brisbane., 5(11): 

1434-1440(2011). 

12. Sodaeizadeh H., Hosseini Z., Allelopathy an 

environmentally friendly method for weed 

control. Int. Conf. Appl. Life Sci., 10: 387-

392(2012).  

13. Spiassi A., Nóbrega L.H.P., Rosa D.M., Pacheco 

F.P., Senem J., Piccolo De Lima, G., 

Allelopathic effects of pathogenic fungi on weed 

plants of soybean and corn crops. Biosci. J., 

Uberlândia, 31(4):1037-

1048(2015).https://doi.org/10.14393/BJ-

v31n4a2015-26142 

14. Khan E.A., Khakwaniand A.A., Ghazanfarullah 

A., Effects of allelopathic chemicals extracted 

from various plant leaves on weed control and 

wheat crop productivity. Pak. J. Bot., 47 (2): 

735–740(2015). DOI: http://dx.doi. 

org/10.30848/PJB2019-4(34) 

15. Abou El-Ghit H.M., Potent physiological 

allelopathic effect of eucalyptus leaf extract on 

Malva parviflora L (mallow) weed. J. Pharm. 

Chem. Biol. Sci., 3 (4): 584–591(2016). 

16. El-Metwally I.M., Dawood M.G., Weed 

management, folic acid and seaweed extract 

effects on faba bean plants and associated weeds 

under sandy soil conditions. Agric. Eng. Int., 

Special issue: 27–34(2017). 

17. El-Rokiek K.G., Saad El-Din S.A., El-Wakeel 

M.A., Dawood M.G., El-Awadi M.E., 

Allelopathic effect of the two medicinal plants 

Plectranthus amboinicus(Lour.) and Ocimum 

basilicumL. on the growth of Pisum sativum L. 

and associated weeds. Middle East J. Agric. 

Res., 07 (3): 1146–1153(2018). 

18. El-Rokiek K.G., Saad El-Din S.A., El-Wakeel 

M.A., El-Awadi M.E., Dawood M.G., 

Allelopathic potential of the pea seed powder as 

natural herbicide for controlling weeds infested 

wheat plants. Bul. Nat. Res. Cent., 43:193(2019). 

19. Turk M.A., Tawaha A.M., Inhibitory Effects of 

aqueous extracts of black mustard on 

germination and growth of lentil. J. Agron., 

1:28-

30(2002).https://doi.org/10.3923/ja.2002.28.30 

20. Turk M.A., Tawaha A.M., Allelopathic effect of 

black mustard (brassica nigra L.) on 

germination and growth of wild oat (Avena fatua 

L.). Crop Prot., 22:673-677(2003). 

https://doi.org/10.1016/S0261-2194(02)00241-

7. 

21. Haramoto E.R., Gallandt E.R., Brassica Ccover 

cropping: I. Effects on weed and crop 

establishment. Weed Sci., 53:695-701(2005). 

https://doi.org/10.1614/WS-04-162R.1 

22. Uremis I., Arslan M., Uludag A., Allelopathic 

effects of some brassica species on germination 

and growth of cut leaf ground-cherry (Physlis 

angulata L.). J. Biol. Sci., 5:661-

665(2005).https://doi.org/10.3923/jbs.2005.661.

665 

23. Fahey J.W., Zalemann A.T., Talalay P., The 

chemical diversity and distribution of 

glucosinolates and isothiocyanates among 

plants. Phytochem., 56:5-51(2001). 

https://doi.org/10.1016/S0031-9422(00)00316-

2 

http://dx.doi/
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0248-x
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0248-x
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0248-x
https://doi.org/10.3923/ja.2002.28.30
https://doi.org/10.1614/WS-04-162R.1


 EVALUATION OF THE BIO-HERBICIDAL POTENTIALITY OF RED RADISH ON LUPINE PLANT AND ...  .. 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. SI13B (2022) 

 

1427 

24. Bohinc T., Goreta Ban S., Ban D., Trdan S., 

Glucosinolates in plant protection strategies. 

Arch. Biol. Sci., 64: 821-828(2012). 

25. Bones A.M., Rossıter J.T., The myrosinase-

glucosinolate system, its organisation and 

biochemistry. Physiol. Plant., 97: 194-

208(1996.).https://doi.org/10.1111/j.1399-

3054.1996.tb00497.x 

26. Petersen J., Belz R., Walker F., Hurle K., Weed 

suppression by release of isothiocyanates from 

turnip rape mulch. Agron. J., 93:37-43(2001). 

https://doi.org/10.2134/agronj2001.93137x 

27. Zeng R.S., Mallik A.U., Setliff E., Growth 

stimulation of ecto mycorrhizal fungi by root 

exudates of brassicaceae plants: Role of 

degraded compounds of indole glucosinolates. J. 

Chem. Ecol. 29(6):1337-1355(2003). 

28. Uremis I., Arslan M., Uludag A., Sangun M., 

Allelopathic potentials of residues of 6 Brassica 

species on Johnson grass (Sorghum halepense L. 

Pers.). Afr. J. Biotechnol., 8:3497-3501(2009). 

29. De Moraes G., Bertoncelli M.,Alves D.J., Freiria 

G.A.C., Furlan G.H., Gomes F.F., Favoretto 

G.R.,Neto V.R., Omura H.F.I., De Souza, J.R.P., 

Allelopathic potential of the aqueous extract of 

Raphanus sativus l. on the germination of beans 

and corn seeds. Open Access Library J., 

4:1(2017).https://doi.org/10.4236/oalib.110359

0 

30. Dogan A., Uygur F.N., The allelopathic effect of 

Raphanus sativus L. (Radish) on Zea mays 

(Corn) and weeds that is a problem in Zea mays. 

HerbilogiDergisi (J Turkish Weed sci.), 8: 10-

25(2005). 

31. Norsworthy J.K., Allelopathic potential of wild 

radish (Raphanus raphanistrum).Weed 

Technol., 17(2): 307-313(2003). 

32. Kadioglu I., Yanar Y., Allelopathic effect of 

plant extract against seed germination of some 

weeds. Asian J. Plant Sci., 3(4): 472-475(2004). 

33. Einhelling F.A., Mode of allelochemical action 

of phenolic compounds. Allelopathy: chemistry 

and mode of action of allelochemicals/edited by 

Francisco A. Macias, Juan C.G. Galindo, José 

M.G. Molinillo and Horace G. Cutler USA. 

(2004). 

34. Zhou Y.H., Yu Q.J., Allelochemicals and 

photosynthesis. Allelopathy: a physiological 

process with ecological implications. Springer. 

Netherlands, 127-139(2006). 

35. Suzuki, L.S., Zonetti P.C., Ferrarese M.L.L., 

Ferrarese-Filho O., Effects of ferulic acid on 

growth and lignification of conventional and 

glyphosate-resistant soybean . Allelopathy J., 21 

(1): 155-164(2008). 

36. Blum U., Effects of microbial utilization of 

phenolic acids and their phenolic acid 

breakdown products on allelopathic interactions. 

J. Chem. Ecol., 24: 685-708(1998). 

37. Li Z., Qiang H., Xiao W., Cun-De R., De-An 

Jiang P., Phenolics and Plant Allelopathy (A 

review). Molecules, 15:8933-8952(2010). 

38. Nasirullah K.M.N. A method for estimating 

glucosinolates in mustard/rapeseeds and cake. J. 

Food Sci. Technol., 33 (6): 498-500(1996). 

39. Moran R., Formula for determination of 

chlorophyllous pigments extracted with N,N-

dimethylformamide. Plant Physiol., 69(6): 

1376–1381(1982). 

40. Snedecor G.W., Cochran W.G., Statistical 

methods.7th Ed. Iowa State Univ. Press Ames. 

Iowa, USA.1980. 

41. 41 Dayan F., Romagni J., Tellez M., Rimando 

A., Duke S., Managing weeds with bio-

synthesized products.  Pestic.Outl., 10:185-

188(1999). 

42. Zaji B.,Majd A., Allelopathic potential of canola 

(Brassica napusL.) residues on weed 

suppression and yield response of maize (Zea 

mays L.). Int. Conf. Chem. Ecol. Environ. Sci. 

(ICCEES'2011) Pattaya Dec. (2011). 

43. EPA., Name of chemical: Clodinafop-propargyl 

reason for issuance: Conditional Regestration 

DateIssued: Environmental Protection and 

Toxic Substances Agency(2000).  

44. Khajehpour M., Industrial Plants. 6th ed. 

Tehran, Iran: Esfehan University 

JahadDaneshgahi Press (in Farsi)2004. 

45. Baghestani M. A., Zand E. E., Soufizadeh S., 

Beheshtian M., Haghighi A., Bariasten A. A., 

Birgani D. G., Deihimfard R., Study on the 

efficacy of weed control in wheat (Triticum 

aestivum L.) with tank mixtures of grass 

herbicides with broadleaved herbicides. Crop 

Prot., 27(1): 104–111(2008). 

46. Aboali Z.,Saeedipour S., Efficacy evaluation of 

some herbicides for weed management and yield 

attributes in broad bean (Vicia faba). Res. J. 

Environ. Sci., 9(6): 289–295(2015). 

47. Abdelhamid M.T., El-Metwally I.M., Growth, 

nodulation, and yield of soybean and associated 

weeds as affected by weed management. 

PlantaDaninha, 26 (4): 855–863(2008). 

DOI:10.1590/S0100-83582019370100001 

48. El-Metwally I.M., El-Rokiek K.G., Ahmed S.A., 

El-Desoki E.R., Abd-Elsamad E.E.H., Effect of 

adding urea or ammonium sulphate on some 

herbicides efficiency in controlling weeds in 

onion plants. J.  Am. Sci., 6 (11): 536–

543(2010). 

49. El-Metwally I.M., Elewa T.A., Dawood M.G., 

Response of soybean cultivars to weed control 

treatments. Agric. Eng. Int. Special issue: 159–

165(2017). 

https://doi.org/10.1111/j.1399-3054.1996.tb00497.x
https://doi.org/10.1111/j.1399-3054.1996.tb00497.x


 Mona Gergis Dawood et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. SI13B (2022) 

 

 

1428 

50. El-Metwally I.M., El-Rokiek K.G., Eucalyptus 

citriodora leaf extract as a source of 

allelochemicals for weed control in pea fields 

compared with some chemical herbicides. 

J.Plant Prot. Res., 59(3):392–399(2019). DOI: 

10.24425/jppr.2019.129751 

51. Chon S.U., Kim Y.M., Lee J.C., Herbicidal 

potential and quantification of causative 

allelochemicals from several composite weeds. 

Weed Res., 43 (6): 444–448(2003). 

DOI:10.1111/wre.12362 

52. Sharma M., Satsangi G.P., Potential allelopathic 

influence of sunflower (Helianthus Annuus L.) 

on germination and growth behavior of two 

weeds in-vitro condition. Int. J. Biotechnol. 

Bioeng. Res., Baoding. 4(5): 421-426(2013). 

53. Dadkhah A., Phytotoxic effect of aqueous 

extract of eucalyptus, sunflower and sugarbeet 

on seed germination, growth and photosynthesis 

of Amaranthus retrofelexus.Allelopathy J., 

29(2): 287–296(2012). 

54. Santos J.C.F., Souza I.D., Mendes A.N.G., 

Morais A.D., Conceicao H.D., Marinho J.T.S. 

Effect of extracts of coffee husks and rice on 

emergence and growth of caruru-de-mancha. 

Pesquisa Agropecuaria Brasileira. 37:783-

790(2002). https://doi.org/10.1590/S0100-

204X2002000600007 

55. Filho A.P.S., Potential allelopathic activity in 

hydroalcoholic and         raw extracts of 

Canavaliaensiformis. PlantaDaninha. 20:357-

364(2002). https://doi.org/10.1590/S0100-

83582002000300005 

56. Moraes P.V.D., Agostinetto D., Panozzo L.E., 

Galon L., Oliveira C., Dal Magro T., 

Allelopathic potential of aqueous extracts of 

cover crops on the germination and development 

of Bidenspilosa Semina: Ciencias Agrarias., 

33:1299-1314(2012). 

https://doi.org/10.5433/1679-

0359.2012v33n4p1299 

57. Uygur F.N. ,  Köseli F. , Çınar A., Koch W., The 

allelopathic effect of Raphanus sativus L. 

Conference paper; Journal 

article: ZeitschriftfürPflanzenkrankheiten und 

Pflanzenschutz1990 No. Sonderheft, 12: 259-

264(1990). 

58. Whittaker R.H., Feeny P.P., Allelpchemics: 

Chemical Interactions between Species. 

Science, 171: 757-770(1971). 

59. Rice E.L., Allelopathy – an update. Bot. Rev., 

45:15-109(1979). 

60. Hale M.G., Orcutt D.M., Allelochemical stress. 

In: M. G, Hale and M. D. Orcutt, Eds. The 

Physiology of Plants under Stress, John Wiley 

and Sons, New York, USA,117-127(1987). 

61. Rizvi S.G.H., Rizvi V., In: Chapman and Hale, 

Allelopathy, London, UK(1992). 

62. Einhelling F.A., Mechanisms of action of 

allelochemicals in allelopathy. In: Inderjit, 

Dakshini KMM, Einhelling FA, editors. 

Allelopathy: Organisms, processes, and 

application.Washington: Am. Chem. Soc. Pp: 

96-/116(1995) 

63. Wink M., Latz-Bru¨ning B., Allelopathic 

properties of alkaloids and other natural 

products. In: Inderjit, Dakshini KMM, 

Einhelling FA, editors. Allelopathy: Organisms, 

processes, and application. Washington: Am. 

Chem. Soc., p 117-126(1995). 

64. Maraschin-Silva F., Aquila M.E.A., 

Contribution to the study of native species 

allelopathic potential. RevistaArvore, 30: 547-

555(2006). 

65. Rigon C.A.G., Salamoni A.T., Cutti L., Aguiar 

A.C.M., Germination and initial development of 

canola and radish submitted to castor leaves 

aqueous extracts. Comunicata Scientiae, 

Piauí.7(1): 104-111(2016). 

https://doi.org/10.14295/cs.v7i1.423 

 

 

  
 

https://doi.org/10.1590/S0100-204X2002000600007
https://doi.org/10.1590/S0100-204X2002000600007
https://doi.org/10.1590/S0100-83582002000300005
https://doi.org/10.1590/S0100-83582002000300005
https://doi.org/10.5433/1679-0359.2012v33n4p1299
https://doi.org/10.5433/1679-0359.2012v33n4p1299
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Uygur%2c+F.+N.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22K%c3%b6seli%2c+F.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22%c3%87%c4%b1nar%2c+A.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Koch%2c+W.%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Zeitschrift+f%c3%bcr+Pflanzenkrankheiten+und+Pflanzenschutz%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Zeitschrift+f%c3%bcr+Pflanzenkrankheiten+und+Pflanzenschutz%22
https://doi.org/10.14295/cs.v7i1.423

