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Abstract: A pot experiments was conducted to study the possible role of melatonin (50 µM or 100 µM) alone or in 

combination with Basagran herbicide at recommended dose or ½ recommended dose in reducing the deleterious effect of 

weed associated with Vicia faba plants. Results show that all applied treatments significantly reduced the weed dry 

weight at 45 DAS and at harvest accompanied by significant increase in growth parameters of bean plants (at 45 DAS), 

all components of photosynthetic pigments, seed yield/plant and its components relative to unweeded treatment. It is 

obvious that herbicide at recommended dose was more effective than herbicide at ½ recommended dose. Similarly, 

melatonin at 50 µM was more effective than melatonin at 100 µM. It is worthy to mention that interaction between 

melatonin at 50 µM and herbicide at recommended dose was the most pronounced treatments, since it significantly 

decreased weed dry weight by 97.49 % at 45 DAS and at harvest by 94.11% and significantly increased dry weight of 

plant by 171%, total photosynthetic pigments by 31.75%, faba bean seed yield/plant by 152%, and total carbohydrate of 

the yielded seeds by 17.77% relative to unweeded treatment. It could be concluded the availability of using the 

antioxidant as melatonin with basagran herbicide to decrease the deleterious basagran herbicide effect on growth and 

yield of Vicia faba plants without affecting the efficacy of the herbicide on weeds and decreased weed propagation with 

significant degree. 
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1 Introduction 

Faba bean (Vicia faba L.) is the most important 

food legume and staple foods in Egypt due to its high 

nutritional value as its high content of carbohydrate, 

protein, vitamins, minerals, and fibre (Saleh et al., 

2019).So, one of the most important targets of 

agricultural policy is to increase faba bean production.  
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Weeds are considered as a major problem in bean 

crops causing great losses in seed yield due to direct 

weed-plant competition for light, moisture and soil 

nutrients. The reduction of faba bean yield due to 

weed infestation may be reached to83% and can 

interfere with harvest efficiency and may cause 

reduce seed quality(Gomaa et al., 2022).Weeds not 

only compete with crop for nutrients, soil moisture, 

space, and light but also serve as alternative hosts for 

several insect pests and disease (Yadav et al., 

2015).Legume species generally have an open growth 

habit and a slow growth rate in the early stages of the 
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crop cycle, characteristics that favor the emergence 

and growth of weeds (Aboali and Saeedipour, 

2015;Daba and Sharma, 2018).Weed control plays an 

important role in raising the productivity of crops. 

Nowadays, the chemical control of weeds became 

widespread in the world because it brings rapid and 

desirable control of weeds. The advantages of 

herbicide application are characterized by high 

efficiency in weed control and high selectivity. 

Soliman et al. (2015) indicated that weed control 

treatments reduced dry weight of broadleaved, grassy 

and total weeds compared with unweeded treatments. 

One of the herbicides which can be applied in beans 

cultivation is Basagran. Basagran is a unique soluble 

herbicide formulation of Bentazon 480gL-1. It is a 

selective and contact post-emergence herbicide 

indicated for the control of weeds associated with 

beans, soyabean, sorghum, corn, peanut, peas 

etc.Basagran is a member of the benzothiadiazole 

group of herbicides which is absorbed mainly by the 

foliage, with little translocation. It inhibits 

photosynthesis at photosynthesis II and interferes 

with photosynthesis of susceptible plants interrupting 

the use of carbon dioxide in the plant and therefore 

prohibiting the production of carbohydrates. Thus, the 

weed ultimately starves to death due to carbohydrate 

depletion.Bentazon is a benzothiadiazole herbicide 

that can selectively control broad leaved weeds such 

as Sinapis arvensi sL. (wild mustard),Ambrosia 

artemisiifolia L. (common ragweed), Ambrosia trifida 

L. (giant ragweed),Polygonumper sicaria L. 

(ladysthumb), Chenopodium album L. (Common 

lambsquarterL.),Amaranthus retroflexus L. (redroot 

pigweed), Abutilon theophrasti Medic. 

(velvetleaf),Portulaca oleracea L. (purslane), 

RaphanusraphanistrumL. (wild radish), Galinsog 

aciliate(hairy galinsoga), Senecio vulgaris (common 

groundsel), Daturastr ammonium L. 

(jimsonweed),Xanthium strumarium L. (cocklebur), 

Capsella bursa-pastoris(L.) Medic. (shepherdspurse) 

and Stellaria media (L.)Vill. (common chickweed) 

(OMAF, 2004; Vencill, 2002).The excessive and non-

judicious use of herbicide may lead to crop injury, 

human and animal health concerns, soil, and water 

pollution as well as herbicide resistant in weeds 

(Jabran et al., 2008; Farooq et al., 2011).So, a new 

approach must be applied to decrease or tolerate the 

harmful effect of herbicide on growing plants via 

increasing plant tolerant to unfavorable conditions 

through applying antioxidant as melatonin. 

Melatonin (N-acetyl-5-methoxytryptamine) is a 

naturally occurring, low-molecular weight, and multi-

regulatory molecule that exists in all living organisms, 

including plants and animals (Wang et al., 2017; 

Arnao and Hernández-Ruiz, 2018). Since its detection 

in plants, scientists curiosity regarding melatonin has 

increased, because of its diversified biological role as 

a plant master regulator and defensive roles in 

capricious environmental conditions, such as extreme 

temperatures, salinity, drought, heavy metals, UV 

radiation, and oxidative stress (Wang et al., 2017; 

Arnao and Hernández-Ruiz, 2018; Li et al., 2018; 

Wei et al., 2018). It can be speculated that melatonin 

is inexpensive and safe for animals and humans, its 

application as a biostimulator could be a good, 

feasible, and effective method used in agriculture to 

decrease environmental stress (Bonnefont-Rousselot 

and Collin, 2010) as well as increase food quality. 

Melatonin at the low level (1 lM) caused auxinic 

response concerning the number and length of roots, 

but at the higher level (10 lM); it inhibited the root 

growth as in sweet cherry rootstocks (Sarropoulou et 

al. 2012).Moreover, Hernandez-Ruiz et al. (2004) 

reported that melatonin at high concentrations, acts as 

an inhibitor (probably reaching the toxic level in 

tissues) while at lower concentration, it induced the 

growth of Lupinus albus hypocotyl segments. 

Moreover, melatonin inhibited root elongation in 

some monocots even at very low 

concentrations.Tousi et al. (2020) reported that lower 

concentrations of melatonin at 15 and 50µM, 

significantly improved growth and chlorophyll 

content in mallow plants exposed to Cd. Likewise, 

Esmaeili et al. (2023) showed that melatonin at low 

levels did not show any toxicity by unchanged of 

hydrogen peroxide, while at high melatonin dosages 
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exhibit toxicity effects (increases hydrogen peroxide). 

They added that melatonin treatments increased level 

of phenolic hormone salicylic acid thus it indicates 

that melatonin affects the defensive responses in L. 

album cells through a SA-dependent pathway. 

Melatonin has a range of possible cellular and 

physiological effects. Since, melatonin regulated the 

changes in intracellular Ca2+, the permeability of 

membranes mediated by ion transporters (Li et al., 

2016), changes in the opening and/or closing of 

stomata, regulated carbohydrate, lipid, and nitrogen 

metabolisms, and also osmoprotector metabolites (Shi 

et al., 2015; Wei et al., 2015) as well as optimizing 

efficiency of leaf water/CO2 exchange (Li et al., 2017) 

and regulated other processes, such as ripening and/or 

senescence, flowering, and the internal biological 

clock (Liang et al., 2018; Liu et al., 2018; Arnao and 

Hernández-Ruiz, 2018). Melatonin acts as an 

effective free radical scavenger against hazardous 

reactive molecules, both reactive oxygen and reactive 

nitrogen species (ROS/RNS), among others. The 

excellent properties of melatonin as a natural 

antioxidant against ROS/RNS was mentioned by Tan 

et al. (2000), Teixeira et al. (2003), Reiter et al. 

(2014), and Arnao and Hernandez-Ruiz (2015). 

Under environmental stresses, the mitochondria can 

be damaged due to the over-production of ROS 

(Gupta et al., 2018). However, melatonin was 

reported to recover the damaged mitochondria 

(Franco et al., 2018). Evidence also indicated 

that melatonin has an ability to increase the 

production of crops. 

This work aimed to study the possible role of 

melatonin alone or in combination with basagran 

herbicidein reducing the deleterious effect of weed 

associated with faba bean plants. 

2 Materials and methods 

A pot experiments was conducted at the green-

house of the National Research Centre, Dokki, Cairo, 

Egypt on the middle of November during two winter 

seasons (2019/2020) and (2020/2021). Seeds of faba 

bean (Vicia faba L. cv. Giza 461) were obtained from 

the Legumes Crops Research Department, Ministry of 

Agriculture and Land Reclamation, Egypt. Six faba 

bean seeds and Anagalisar vensis weed seeds (0.01 g) 

were sown in each pot (30 cm diameter) at a depth of 

30 mm, in approx. Seven kilogram of clay: sand (3:1 

v/v) soil. Granular ammonium sulphate (20.5 (w/w) % 

N) was applied at a rate of 40 kg N ha-1, and single 

superphosphate (15% P2O5) was added at a rate of 60 

kg P2O5ha-1to each pot. These doses of nitrogen and 

phosphorous were added and mixed thoroughly into 

the soil of each pot immediately before sowing. Ten 

days after sowing (DAS), faba bean seedlings were 

thinned leaving four uniform seedlings per pot. At 15 

days old plants, faba bean seedling and its associated 

weeds were sprayed by basagran herbicides at 

recommended dose (1 L fed-1) and 1/2 recommended 

dose as well as by melatonin at 50 µM and 100 µM. 

Additionally, two control treatments weed free and 

unweeded were applied for comparison. Treatments 

were arranged in a complete randomized block design 

with six replicates for each treatment. 

2.1 Data recorded 

2.1.1 Weeds 

Three replicates were collected from each 

treatment at 45 DAS and at harvest. Weeds were 

dried in an oven at 40°C for 48 h to record dry 

biomass (g pot-1). 

2.1.2 Vegetative growth parameters of faba bean 

Plants were collected from each treatment during 

vegetative stage (45 days after sowing) for 

measurement of some growth parameters (plant 

height (cm), number of branches and leaves/plant, 

fresh and dry weights of plant (g)).Moreover, fresh 

leaves were used for determination of photosynthetic 

pigments (chlorophyll a, chlorophyll b and 

carotenoids) according to the method of Moran 

(1982). 

2.1.3 Yield and yield attributes 

At harvest, three replicates of faba bean plants 

were taken from each treatment to determine weight 

of pods/plant, number of seeds/pod, weight of 100 

seeds and seeds weight/plant. 

http://www.news-medical.net/health/Melatonin-What-is-Melatonin.aspx
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2.2 Chemical analysis 

A total carbohydrates and soluble carbohydrates 

were determined according to DuBois et al. (1956). 

Polysaccharides were calculated by the difference 

between total carbohydrates and soluble 

carbohydrates. Total phenolic content was extracted 

and measured as the method described by Tavarini et 

al. (2008). 

2.3 Statistical analysis 

The experiments were carried out in complete 

randomized design. All obtained data were subjected 

to proper statistical of variance according to Snedecor 

and Cochran (1980) at 0.05 probability level. 

3 Results 

Table 1 shows that the applied treatments 

(herbicide at ½ recommended dose; melatonin at 50 

µM and 100 µM as well as their interaction) caused 

significant decreases in weed fresh and dry weight at 

45 days old plants and at harvest. While, herbicide at 

recommended dose completely eradiated weeds. 

Herbicide at ½ recommended dose reduced weed dry 

weight at 45 days old plants by 83.78% and at harvest 

by 62.54% relative to unweeded treatment. Regarding 

melatonin effect, it was noted that the inhibitory 

effect melatonin at low level was more pronounced 

than inhibitory effect of melatonin at higher level. 

Since, lower level of melatonin reduced weed dry 

weight at 45 days old plants by 52.88% and at harvest 

by 44.97% relative to unweeded treatment. Likewise, 

interaction between herbicide at recommended dose 

and melatonin at two levels caused highly reduction 

of weed dry weight than interaction between 

herbicide at ½ recommended dose and melatonin at 

two levels. It is worthy to mention that the interaction 

between herbicide at recommended dose and 

melatonin at 50 µM was the most optimum treatments, 

since; it reduced weed dry weight at 45 days old 

plants by 97.49% and at harvest by 94.11% relative to 

unweeded treatment. 

Table 1 Effect of the melatoninin combination with herbicide basagran on weed growth at 45 days old and at harvest 

Treatments Concentrations 

45 DAS At harvest 

Weed fresh weight/pot 

(g) 

Weed dry weight/pot 

(g) 
weed dry weight/pot (g) 

Weed free plants 0 0.00 0.000 0.00 

Unweeded plants 0 49.13 5.976 33.80 

Rec 1L/fed. 0.00 0.000 0.00 

½ Rec ½ L fed. 8.78 0.969 12.66 

M1 50µM 17.45 2.816 18.60 

M2 100µM 21.48 3.533 25.70 

Rec+M1 1L/fed.+50µM 0.78 0.150 1.99 

Rec+M2 1L/fed.+100µM 2.33 0.441 3.21 

½ Rec+M1 ½ L/fed.+50µM 2.44 0.533 3.50 

½ Rec+M2 ½ L/fed.+100µM 5.33 0.818 10.40 

LSD at 5% 0.63 0.085 1.31 

Table 2 Effect of melatonin in combination with the herbicide basagranon faba bean growth at 45 days old 

Treatments Concentrations Plant height 

cm) 

Number of 

leaves/plant 

Number 

ofbranches/plant 

Fresh weight 

/plant (g) 

Dry weight/plant 

(g) 

Weed free plants 0 56.53 13.66 2.33 23.94 2.486 

Unweeded plants 0 41.50 8.66 1.00 14.82 0.920 

Rec 1L/fed. 54.50 12.00 2.00 22.72 2.283 

½ Rec ½ L fed. 49.66 9.83 1.83 16.19 1.526 

M1 50 µM 56.00 10.5 1.66 19.20 2.120 

M2 100 µM 51.33 9.83 1.50 17.77 1.316 

Rec+M1 1 L/fed.+50 µM 58.00 14.33 2.33 23.59 2.493 

Rec+M2 1 L/fed.+100 µM 56.00 11.66 2.00 22.12 2.186 

½ Rec+M1 ½ L/fed.+50 µM 51.66 12.00 1.33 19.31 2.166 

½ Rec+M2 ½ L/fed.+100 µM 45.00 9.83 1.16 19.21 1.580 

LSD at 5% 2.73 0.79 0.33 2.21 0.168 

Table 2 shows that all applied treatments 

significantly increased growth parameters of faba 

bean plants as plant height, number of leaves, fresh 

and dry weight of plant at 45 DAS relative to 

unweeded plant treatments. Regarding herbicide 

effect, it was noted that recommended dose of 
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herbicide was more pronounced than ½ recommended 

dose of herbicide. Similarly, melatonine at 50 µM 

was more effective than melatonine at 100 µM. It was 

noted that the interaction between herbicide at 

recommended dose and melatonin at 50 µM was the 

most optimum treatments in increasing values of 

different growth parameters under investigation 

followed by herbicide at recommended dose lonely. 

Since, the interaction between herbicide at 

recommended dose and melatonin at 50 µM 

significantly increased dry weight of bean plant at 45 

DAS by 171%. Recommended dose of herbicide or 

melatonin at 50 µM increased dry weight of faba bean 

plant at 45 DAS by 148% and 130% respectively. 

Table 3 Effect of melatonine in combination with the herbicide basagran on chlorophyll a, chlorophyll b, carotenoids (mg/g 

fresh leaf tissues) in faba bean at 45 days old 

Treatments Concentrations Chlorophyll a Chlorophyll b Carotenoids 

Total 

Photosynthetic 

pigments 

Weed free plants 0 2.336 0.687 0.371 3.394 

Unweeded plants 0 1.753 0.531 0.254 2.538 

Rec 1L/fed. 2.227 0.614 0.321 3.162 

½ Rec ½ L fed. 1.905 0.594 0.305 2.804 

M1 50 µM 1.946 0.588 0.329 2.863 

M2 100 µM 1.926 0.561 0.254 2.741 

Rec+M1 1 L/fed.+50 µM 2.303 0.672 0.369 3.344 

Rec+M2 1 L/fed.+100 µM 2.186 0.635 0.357 3.178 

½ Rec+M1 ½ L/fed.+50 µM 2.153 0.561 0.352 3.066 

½ Rec+M2 ½ L/fed.+100 µM 2.022 0.548 0.329 2.899 

LSD at 5% 0.104 0.032 0.028 0.145 

Table 3 shows that all applied treatments 

significantly increased all components of 

photosynthetic pigments relative to unweeded 

treatments. Recommended dose of herbicide was 

more effective in increasing photosynthetic pigments 

than ½ recommended dose. Likewise, melatonin at 50 

µM was more pronounced than melatonin at 100 µM. 

Regarding the interactions, it was noted that the most 

optimum results were recorded due to interaction 

between herbicide at recommended dose, and 

melatonin at two levels followed by herbicide at 

recommended dose lonely. The interaction between 

herbicide at recommended dose and melatonin at 50 

µM increased total photosynthetic pigments by 31.75% 

meanwhile, herbicide at recommended dose lonely 

increased total photosynthetic pigments by 24.58%. 

Table 4 Effect of melatonine in combination with the herbicide basagran on faba bean yield and yield components 

Treatments Concentrations Weight of pods/plant (g) Number ofseeds/pod Weight of seeds/plant(g) Weight of 100 seeds(g) 

Weed free plants 0 7.85 2.66 7.83 70.81 

Unweeded plants 0 4.23 1.33 3.30 54.68 

Rec 1L/fed. 9.25 2.66 6.84 65.84 

½ Rec ½ L fed. 8.39 2.00 5.47 58.60 

M1 50 µM 7.60 2.33 6.80 64.76 

M2 100 µM 6.45 2.00 4.84 60.06 

Rec+M1 1 L/fed.+50 µM 10.47 3.00 8.34 76.61 

Rec+M2 1 L/fed.+100 µM 9.07 2.00 6.10 64.16 

½ Rec+M1 ½ L/fed.+50 µM 5.44 2.33 5.28 63.29 

½ Rec+M2 ½ L/fed.+100 µM 5.23 1.69 4.00 62.14 

LSDat 5% 0.42 0.27 0.39 2.89 

All applied treatments significantly increased faba 

bean seed yield /plant and its components relative to 

unweeded treatment (Table 4). Recommended dose of 

herbicide was more effective in increasing seed yield 

and yield components than ½ recommended dose. 

Since, recommended dose of herbicide increased seed 

yield/plant by 107%, while herbicide at ½ 

recommended dose increased in seed yield /plant 

by65.75% relative to unweeded treatment. Similarly, 

melatonin at 50 µM was more effective than 

melatonin at 100 µM. The increase in seed yield due 

to melatonin at 50 µM was 106% and due to 

melatonin at 100 µM was 47%. Regarding 

interactions treatments, it was noted that interaction 

between herbicide at recommended dose and 

melatonin at 50 µM was the most pronounced 
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treatments relative to all other treatments. Since it 

increased seed yield/plant by 152% relative to 

unweeded treatment. 

Table 5 Effect of melatonine in combination with the herbicide basagran on some chemical constituents of the yielded faba 

bean seeds 

Treatments Concentration Phenolic content % Total soluble 

sugars % 

Total carbohydrates % Polysaccharides 

Weed free plants 0 3.235 3.905 54.845 50.940 

Unweeded plants 0 4.360 7.000 46.590 39.590 

REC 1L/fed. 4.355 5.895 53.415 47.520 

½ Rec ½ L fed. 3.595 5.525 49.055 43.530 

M1 50mM 3.630 5.200 52.920 47.720 

M2 100mM 3.280 5.825 47.080 41.255 

REC+M1 1L/fed.+50mM 2.950 5.700 54.875 49.175 

REC+M2 1L/fed.+100mM 3.340 6.025 51.010 44.985 

½ Rec+M1 ½ L/fed.+50 µM 2.925 5.945 53.005 47.060 

½ Rec+M2 ½ L/fed.+100 µM 2.910 5.780 50.655 44.875 

LSD at 5% 0.177 0.254 0.425 0.440 

All applied treatments significantly increased total 

carbohydrate content and polysaccharides 

accompanied by significant decrease in total phenolic 

content and total soluble sugars relative to unweeded 

treatment (Table 5). The herbicide treatments at both 

doses lonely showed the least decreases in phenolic 

content followed by melatonine treatments at both 

doses relative to unweeded treatment. Regarding 

interaction between herbicide treatments and 

melatonine treatments, it was noted that the 

significant decreases in total phenolic content due to 

Rec M1, ½ Rec M1 and ½ REC M2 were similar. On 

the other hand, the significant increases of total 

carbohydrates due to individual treatments were Rec 

dose ˃ M1 ˃ ½ Rec ˃ M2. Whereas, the significant 

decrease in total soluble sugars due to M1 was ˃ 

½Rec ˃ M2 ˃ Rec. regarding interaction between 

herbicide and melatonine, it was noted that Rec M1 

treatment was the most optimum treatment followed 

by ½Rec M1,since it increased total carbohydrate by 

17.77%and 13.75% relative to unweedred treatment. 

4 Discussion 

The results show that basagran herbicide and 

melatonin as antioxidant substance or interaction 

between them significantly reduced weed growth 

(Table 1) accompanied by significant increases in 

different growth parameters of faba bean plants 

(Table 2), photosynthetic pigments (Table 3) seed 

yield/plant and its components (Table 4) and 

carbohydrate content of the yielded seeds (Table 5). 

Many research workers tried to apply some growth 

agents with the herbicides as attempts to decrease the 

phytotoxic action of herbicides on main crops without 

affecting the herbicide efficacy on weeds (Abouziena 

et al., 2011; Moran et al., 2011; El-Rokiek et al., 

2012). Protective agent protects main crop plants 

from herbicide damage without reducing activity in 

target weed species (Davies and Caseley, 1999, 

Moran et al., 2011). These results are in conformation 

with those of Baghestani et al. (2008) as well as 

Aboali and Saeedipour (2015) who reported that 

basagran offers sizeable increase in crop production 

corresponding to its weed control spectrum. Basagran 

inhibits photosynthesis of weeds selectively and 

interferes with photosynthesis of susceptible plants 

interrupting the use of carbon dioxide in the plant and 

therefore prohibiting the production of carbohydrates 

thus reducing weeds growth. Hence, the weed 

ultimately starves to death due to carbohydrate 

depletion. Al-Jubouri and Antar (2021) represented 

that all basegran herbicide doses decreased the 

narrow and broad leaves weeds, dose 750 mlh-1 

superior at decrease the narrow leave weeds and their 

dry weight (17.89) and (53.42) gm-2, the dose (375 

and 750 mlh-1) superior on the dose 187.5 mlh-1 

significantly at decrease the number of broad leaves 

weed (4.44, 4.30 plant m-2).Regarding melatonin 

effect, it is worthy to mention that melatonin could be 

used to improve the phytoremediative efficiency of 
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plants against different pollutants. Moreover, 

melatonin reportedly counteracts the toxicity of 

various environmental chemicals, including 

herbicides, insecticides, fungicides, and heavy metals 

(Manchester et al.,2015;Asghari et al., 

2017).Melatonin administration negated the effects of 

Paraquatin toxication (a broad spectrum agricultural 

pesticide, caused cellular toxicity by increasing 

oxidative stress levels in various biological systems), 

indicated by decreased levels of H2O2 and 

mitochondrial malondialdehyde, and enhanced 

expressions of antioxidant enzymes (Medina 

Leendertz et al.,2014;Pang et al.,2019). Moreover, 

melatonin and its metabolic derivatives possess 

extensive free radical scavenging abilities (Reiter et 

al.,2014; Zhang and Zhang, 2014). 

It is well known that melatonin is growth 

regulator and stress conditions modulator that can 

improve plant performance and yield even under 

stress (Arnao and Hernández-Ruiz, 2014). In 

Solanum lycopersicum, melatonin modified Cd-

induced toxicity by increasing the antioxidant 

capacity and the efficiency of photosynthesis (Hasan 

et al., 2015). In addition, melatonin decreased the 

oxidative stress by increasing superoxide dismutase 

(SOD), catalase (CAT), and peroxidase (POX) 

activities (Kaya et al., 2019). The stimulatory and 

inhibitory effects of melatonin on the growth appear 

to be dependent on its concentration. For example, 

under Cd stress, a moderate concentration of 

melatonin showed a maximum stimulatory effect on 

the fresh weight and root length in tomato (Hasan et 

al., 2015) and tobacco (Wang et al., 2019) plants. 

High concentrations of melatonin can act as inhibitors 

of plant growth, possibly due to the increased total 

content of endogenous melatonin and its 

accumulation caused toxic levels in tissues (Zhao et 

al., 2015). According to our results, one possible 

reason for the increased growth in the melatonin-

pretreated plants, especially at lower concentrations, 

could be the stimulation and alteration of 

carbohydrate metabolism. Melatonin can stimulate 

carbohydrate metabolism and sucrose loading (Zhao 

et al., 2015). 

It has excellent antioxidant properties and 

substantially scavenges reactive oxygen species by 

increasing the activity of enzymatic and non-

enzymatic antioxidants (phenolic content) under 

stress conditions. Moreover, the up-regulation of 

stress responsive and antioxidant enzyme genes 

makes it an excellent stress-inducing molecule 

especially at harsh environments (Khan et al., 2020). 

Additionally, one melatonin molecule may scavenge 

up to 10 free radicals (Tan et al., 2007), which 

contrasts with the classic antioxidants that typically 

detoxify one radical per molecule. 

5 Conclusions 

It could be concluded that all applied treatments 

(basagran herbicide at recommended dose and at ½ 

recommended, melatonine at 50 µM and 100 µM, and 

their interactions) significantly reduced the dry 

weight of weeds accompanied by significant 

increases in faba bean plant growth and productivity. 

The most optimum treatment was due to interaction 

between melatonin at 50 mM and herbicide at 

recommended dose. The results suggested availability 

of using the antioxidant melatonin with basagran 

herbicide to decrease the deleterious herbicide effect 

on growth and yield of Vicia faba plants without 

affecting the selectivity and the efficacy of the 

herbicide on weeds and at the same time decreased 

weed propagation with significant degree. 

 

References 

Aboali,Z., and S.Saeedipour.2015. Efficacy evaluation of some 

herbicides for weed management and yield attributes in 

broad bean (Vicia faba). Research Journal of 

Environmental Sciences, 9(6): 289-295. 

Abouziena, H.F., M.A.T. Eldabaa, and M.A.F.Shalaby.2011. 

Synergistic and antagonistic effect between some wheat 

herbicides and gibberellic acid (GA3) tank-mix on some 

wheat varieties productivity and associated weeds. 

American-Eurasian Journal of Agricultural and 

Environmental Sciences, 11(6): 792-801. 

Al-Jubouri, S. M. A., and S. H. Antar. 2021. Effect of planting 

https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib4
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib19
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib19
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib25
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib19
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib19
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib54
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib62
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib62
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/carbohydrate-metabolism
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib62
https://www.sciencedirect.com/science/article/pii/S0147651320312409#bib62


March, 2024                         Study on the interaction between melatonin and basagran herbicide                        Vol. 26, No.1         266 

date and concentrations of Basegran herbicide on 

growth and yield of Faba Bean and the accompanying 

weeds. Euphrates Journal of Agriculture Science, 13(2): 

52-64. 

Arnao, M.B., and J.Hernández-Ruiz.2014. Melatonin: plant 

growth regulator and/or biostimulator during stress? 

Trends in Plant Science,19(12): 789-797. 

Arnao, M.B., and J. Hernández-Ruiz.2018.Melatonin: a new 

plant hormone and/or a plant master regulator? Trends 

in Plant Science,4(1):38-48. 

Arnao, M.B., and J.Hernández-Ruiz.2015. Functions of 

melatonin in plants: a review. Journal of Pineal 

Research,59(2): 133-150. 

Asghari, M.H., M. Moloudizargari, H.Bahadar, and M. 

Abdollahi. 2017.A review of the protective effect of 

melatonin in pesticide induced toxicity. Expert 

Opinionon Drug Metabolism and Toxicology, 

13(5):545‐554. 

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

Haghighi, A. Barjasteh, D.G. Birgani, and R. 

Deihimfard. 2008. Study on the efficacy of weed 

control in wheat (Triticum aestivum L.) with tank 

mixtures of grass herbicides with broadleaved 

herbicides. Crop Protection, 27(1): 104-111. 

Bonnefont-Rousselot, D., and F. Collin.2010.Melatonin: action 

as antioxidant and potential applications in human 

disease and aging. Toxicology, 278(1):55-67. 

Daba, N. A., and J. Sharma. 2018. Assessment of integrated 

weed management practices on weed dynamics, yield 

components and yield of faba bean (Vicia faba L.) in 

Eastern Ethiopia. Turkish Journal of Agriculture-Food 

Science and Technology, 6(5): 570-580. 

Davies,J., and J.C.Caseley.1999. Herbicide safeners: a review. 

Pesticide Science, 55(11): 1043-1058. 

DuBois,M., K.A. Gilles, J.K. Hamilton, P.T. Rebers, and F. 

Smith.1956. Colorimetric method for determination of 

sugar related substances. Analytical Chemistry, 28(3): 

350-356. 

El-Rokiek, K.G., M.S. El-Awady, and M.S.A. Abd El-Wahed. 

2012. Physiological responses of wheat plants and 

accompanied weeds to derby herbicide and β-sitosterol 

bioregulator. Journal of Applied Sciences Research, 

8(4): 1918-1926. 

Esmaeili, S., M. Sharifi, F. Ghanati, B. M. Soltani, E. Samari, 

and M.Sagharyan. 2023. Exogenous melatonin induces 

phenolic compounds production in Linum album cells 

by altering nitric oxide and salicylic acid. Scientifc 

Reports, 13(1):4158. 

Farooq,M., K. Jabran, Z.A. Cheema, A. Wahid, and K.H. 

Siddique. 2011. The role of allelopathy in agricultural 

pest management. Pest Management Science, 67(5): 

493-506. 

Franco,D.G., I.F. Moretti, and S.K.N. Marie. 2018. 

Mitochondria transcription factor a: a putative target for 

the effect of melatonin on U87MG Malignant Glioma 

cell line. Molecules, 23(5):1129. 

Gomaa, M., I. Fathalla Rehab, K.A bouZied, and H. M. 

Hazawy.2022. Assessment of faba bean (Vica faba L.) 

productivity under different weed control methods. 

Journal of the Advances in Agricultural Researches 

(JAAR),27(2): 305-314.  

Gupta, K. J., A. Kumari, I. Florez-Sarasa, A. R. Fernie, and A. 

U. Igamberdiev. 2018. Interaction of nitric oxide with 

the components of plant mitochondrial electron 

transport chain. Journal of Experimental Botany, 69(14): 

3413-3424. 

Hernandez-Ruiz, J., A. Cano, and M.B. Arnao 

2004. Melatonin: a growth-stimulating compound 

present in lupine tissues. Plantaurm 220, 140–144. 

10.1007/s00425-004-1317-3 

Hasan, M.K.,G.J. Ahammed, L.Yin, K.Shi, X.Xia, Y.Zhou, 

J.Yu, and J.Zhou. 2015. Melatonin mitigates cadmium 

phytotoxicity through modulation of phytochelatins 

biosynthesis, vacuolar sequestration, and antioxidant 

potential in Solanum lycopersicumL.Frontiers in Plant 

Science,6: Article601. 

Jabran, K., Z.A. Cheema, M. Farooq, S.M.A. Basra, M. 

Hussain, and H. Rehman.2008. Tank mixing of 

allelopathic crop water extract with pendimethalin helps 

in the management of weeds in canola (Brassica napus) 

field. International Journal of Agriculture and Biology, 

10(3): 293-296. 

Kaya, C., M. Okant, F. Ugurlar, M.N. Alyemeni, M.Ashraf, 

and P.Ahmad. 2019. Melatonin-mediated nitric oxide 

improves tolerance to cadmium toxicity by reducing 

oxidative stress in wheat plants.Chemosphere,225: 627-

638. 

Khan, A., M. Numan, A.L. Khan, I.J. Lee, M. Imran, S.Asaf, 

and A. Al-Harrasi.2020. Melatonin: awakening the 

defense mechanisms during plant oxidative stress. 

Plants, 9(4):407. 

Li, H., J. He, X. Yang, X. Li, D. Luo, C. Wei, J. Ma, Y. Zhang, 

J. Yang, and X. Zhang. 2016. Glutathione-dependent 

induction of local and systemic defense against 

oxidative stress by exogenous melatonin in cucumber 

(Cucumis sativus L.).Journal of Pineal Research, 

60(2):206-216. 

Li, H.,J. Chang, H. Chen, Z. Wang, X. Gu, C. Wei, Y. Zhang, 

J.Ma, J. Yang, and X. Zhang. 2017. Exogenous 

melatonin confers salt stress tolerance to watermelon by 

http://www.frontiersin.org/people/u/356088
http://www.frontiersin.org/people/u/346770
http://www.frontiersin.org/people/u/346783
http://www.frontiersin.org/people/u/312754


March, 2024                          AgricEngInt: CIGR Journal Open access at http://www.cigrjournal.org                  Vol. 26, No.1       267 

improving photosynthesis and redox homeostasis. 

Frontiers in Plant Science, 8: 295. 

Li, X., J. Wei, E. R. Scott, J. Liu, S. Guo, Y. Li, L. Zhang, and 

W. Han. 2018. Exogenous melatonin alleviates cold 

stress by promoting antioxidant defense and redox 

homeostasis in Camellia sinensis L. Molecules, 

23(1):165. 

Liang, D., F. Gao, Z. Ni, L. Lin, Q. Deng, Y. Tang, X. Wang, 

X. Luo, and H.Xia.2018. Melatonin improves heat 

tolerance in kiwi fruit seedlings through promoting 

antioxidant enzymatic activity and glutathione S-

transferase transcription. Molecules, 23(3): 584. 

Liu,J.,R. Zhai, F. Liu, Y. Zhao, H. Wang, L Liu, C. Yang, Z. 

Wang, F. Ma, and L. Xu. 2018. Melatonin induces 

parthenocarpy by regulating genes in gibberellin 

pathways in ‘Starkrimson’ pear (Pyruscommunis L.). 

Frontiers in Plant Science, 9: 946. 

Manchester, L.C., A.Coto-Montes, J.A. Boga, L.P.H. 

Andersen, Z. Zhou, A. Galano, J. Vriend, D. Tan, and R. 

J. Reiter. 2015. Melatonin: an ancient molecule that 

makes oxygen metabolically tolerable. Journal of 

Pineal Research,59(4):403-419. 

Medina-Leendertz, S., M. Paz, M. Mora, E. Bonilla, Y. Bravo, 

J. L. Arcaya, R. Terán, and V. Villalobos. 2014. 

Longterm melatonin administration alleviates paraquat 

mediated oxidative stress in Drosophila melanogaster. 

Investigación Clinical, 55(4):352-364. 

Moran, R. 1982. Formula for determination of chlorophyllous 

pigments extracted with N,N-dimethylformamide. Plant 

Physiology, 69(6): 1376-1381. 

Moran, M., P.H. Sikkema, J.C. Hall, and C.J. Swanton.2011. 

Sodium Safens saflufenacil applied postemergence to 

corn (Zea mays). Weed Science, 59(1): 4-13.  

OMAF. 2004. Guide to Weed Control. Toronto, Ontario, 

Canada:Ontario Ministry of Agriculture and Food. 

Pang,Y.,X. Jiang, Y.Wang, Y. Wang, H.Hao, S.Zhao, W. Du, 

X. Zhao, L. Wang, and H. Zhu.2019. Melatonin protects 

against paraquat‐ induced damage during in vitro 

maturation of bovine oocytes. Journal of Pineal 

Research. 66(1):e12532.  

Reiter R. J, Paredes S. D, Manchester L.C, and Tan D. X. 2009. 

Reducing oxidative/ nitrosative stress: a newly 

discovered genre for melatonin. Crit Rev Bioch and Mol 

Biology, 44:175‐200 

Reiter, R.J., D. Tan, and A.Galano.2014. Melatonin: exceeding 

expectations. Physiology (Bethesda), 29(5):325-333. 

Saleh, H.M., A.A. Hassan,E. H. Mansour, H.A. Fahmy, and A. 

E. A. El-Bedawey. 2019. Melatonin,phenolics content 

and antioxidant activity of germinated selected legumes 

and their fractions. Journal of the Saudi Society of 

Agricultural Sciences, 18(3): 294–301. 

Sarropoulou, V., K.Dimassi-Theriou, I.Therios, and M. 

Koukourikou-Petridou.2012. Melatonin enhances root 

regeneration, photosynthetic pigments, biomass, total 

carbohydrates and proline content in the cherry 

rootstock PHL-C (Prunusavium×Prunuscerasus). Plant 

Physiology and Biochemistry,61: 162-168. 

Shi, H., D. Tan, R.J. Reiter, T.Ye, F.Yang, and Z.Chan.2015. 

Melatonin induces class A1 heat-shock factors (HSFA 

1s) and their possible involvement of thermo-tolerance 

in Arabidopsis. Journal of Pineal Research,58(3):335-

342. 

Snedecor, G.W., andW.G. Cochran.1980.Statistical 

Methods.7th ed. Ames. Iowa, USA: Iowa State Univ. 

Press  

Soliman,I.E., A.R.Morsi, and A.E.Khaffagy.2015.Effect of 

competitive abilities of some soybean genotypes, plant 

densities and weed control treatments on soybean 

(Glycine Max L. Merr) and its associated weeds. 

Journal of Plant Production, 6(8): 1413-1429. 

Tan, D.X., L.C. Manchester, R.J. Reiter, et al. 2000. Melatonin 

directly scavenges hydrogen peroxide: a potentially new 

metabolic pathway of melatonin 

biotransformation.  Free Radical Biological 

Medicine, 29: 1177–1185. 

Tan,D-X., L.C. Manchester, P.Helton and R.J. Reiter. 2008. 

Phytoremediative capacity of plants enriched with 

melatonin. Plant Signal Behaviour. 2:514-516. 

Tan D.X., L.C. Manchester, M.P. Terron, L.J. Flores, and R.J. 

Reiter .2007. One molecule, many derivatives: a never-

ending interaction of melatonin with reactive oxygen 

and nitrogen species? Journal Pineal Research, 

42(1):28-42. 

Tavarini,S., E. Degl’Innocenti, D. Remorini, R. Massai, and L. 

Guidi. 2008. Antioxidant capacity, ascorbic acid, total 

phenols and carotenoids changes during harvest and 

after storage of Hayward kiwifruit. Food Chemistry, 

107(1): 282-288. 

Teixeira, A., M.P.Morfim, C.A.S. de Cordova, C. C. T. Charão, 

V. R. de Lima, andT.B. Creczynski-Pasa.2003. 

Melatonin protects against prooxidant enzymes and 

reduces lipid peroxidation in distinct membranes 

induced by the hydroxyl and ascorbyl radicals and by 

peroxynitrite. Journal of Pineal Research, 35(4): 262-

268. 

Tousi,S., P. Zoufan, and A.R. Ghahfarrokhie. 2020. 

Alleviation of cadmium-induced phytotoxicity and 

growth improvement by exogenous melatonin 

pretreatment in mallow (Malva parviflora) plants. 

Ecotoxicology and Environmental Safety,206: 111403. 

Vencill, W.K. 2002.Herbicide Handbook. 8th ed. Champaign, 

IL.:Weed Science Society of America. 

http://www.frontiersin.org/people/u/487286
http://www.frontiersin.org/people/u/425638
http://www.frontiersin.org/people/u/579203
http://www.frontiersin.org/people/u/579223
http://www.frontiersin.org/people/u/579196
http://www.frontiersin.org/people/u/487369
http://www.frontiersin.org/people/u/285922
http://www.frontiersin.org/people/u/425858
http://www.frontiersin.org/people/u/425858
http://www.frontiersin.org/people/u/281598
http://www.frontiersin.org/people/u/390402
https://www.sciencedirect.com/journal/ecotoxicology-and-environmental-safety
https://www.sciencedirect.com/journal/ecotoxicology-and-environmental-safety/vol/206/suppl/C


March, 2024                         Study on the interaction between melatonin and basagran herbicide                        Vol. 26, No.1         268 

Wang, M.,S. Duan, Z. Zhou, S.Chen,and D.Wang. 2019. Foliar 

spraying of melatonin confers cadmium tolerance in 

Nicotiana tabacumL.Ecotoxicology Environmental 

Safety,170: 68-76. 

Wang,Y., R.J. Reiter, and Z.Chan. 2017. Phytomelatonin: a 

universal abiotic stress regulator. Journal of 

Experimental Botany, 69(5):963-974. 

Wei, W., Q.Li, Y.Chu, R.J.Reiter, X.Yu, D.Zhu, W.Zhang, 

B.Ma, Q.Lin, J.Zhang, and S.Chen.2015. Melatonin 

enhances plant growth and abiotic stress tolerance in 

soybean plants. Journal of Experimental Botany,66(3): 

695-707. 

Wei,Y., Y. Chang, H. Zeng, G. Liu, C. He, and H. Shi. 2018. 

RAVtranscription factors are essential for disease 

resistance against cassava bacterial blight via activation 

of melatonin biosynthesis genes. Journal of Pineal 

Research, 64(1):e12454. 

Yadav,S.K., S.S. Lal, A.K. Srivastava, T.K. Bag, and B.P. 

Singh.2015.Efficiacy of chemical and non-chemical 

methods of weed management in rainfed potato 

(Solanum tuberosum). Indian Journal of Agricultural 

Sciences, 85(3): 382–386. 

Zhang, H., and Y.Zhang. 2014. Melatonin: a well-documented 

antioxidant with conditional pro-oxidant actions. 

Journal of Pineal Research,57(2):131-146. 

Zhao, H., T. Su, L. Huo, H.Wei, Y. Jiang, L. Xu, and F. Ma. 

2015. Unveiling the mechanism of melatonin impacts 

on maize seedling growth: sugar metabolism as a case. 

Journal of Pineal Research,59(2):255-266. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Wei+W&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Li+QT&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Chu+YN&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Reiter+RJ&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Yu+XM&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Zhu+DH&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+WK&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Ma+B&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Lin+Q&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+JS&cauthor_id=25297548
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+SY&cauthor_id=25297548

