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ABSTRACT  

Fusarium wilt caused by Fusarium oxysporum f. sp. vasinfectum (FOV) is a major damaging 

disease of cotton. Chemical control is currently ineffective and has led to resistance of the 

pathogen. In addition, pesticides are indexed for their negative impact on the environment and 

on human health. The objective of this study was to evaluate the impact of sugarcane stem 

residue filtrate (FCS) and cotton stem residue filtrate (FTC) residue filtrate on FOV causal 

agent of the disease. These two polysaccharide biocontrols allowed a good accumulation of 

gallic acid, caffeoyl D-glucose, catechin, gossypetin and 3-p-coumaroylquinic acid and the de 

novo synthesis of epicatechin, protocatechic acid, ferulic acid, trans-resveratrol, trans-piceide, 

pterosilbene, 5-caffeylquinic acid, rutin, astringin and isoquercetin.  However, 5-caffeylquinic 

acid and rutin are specific to FCS while astringin and isoquercetin are specific only to FTC. 

This difference in polyphenol synthesis caused 1% mortality in FTC and 8% in FCS. This 

indicates that astringin and isoquercetin are phenolic markers of resistance to FOV followed 

by 5-caffeylquinic acid and rutin. FTC can be used as a preventive control of Fusarium wilt in 

cotton. 
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1. INTRODUCTION 

Cotton in Côte d'Ivoire and around the world is of vital economic importance. Côte d'Ivoire is 

the second largest cotton producer in Africa behind Benin, with nearly 558,000 tons of cotton 

in production during the 2020-2021 season [1] . Cotton constitutes a very significant source of 

income as it supports more than 3.5 million people in Côte d'Ivoire [2,3]. With climate 

change, seed cotton production in West Africa, especially in Côte d'Ivoire, is greatly affected 

[4]. In fact, cotton production is increasingly threatened by several pathogens, including the 

most damaging, Fusarium oxysporum f. sp. vasinfectum (FOV), can cause almost total crop 

loss [5,6]. Furthermore, the disease caused by this pathogen (fusarium wilt) is difficult to 

control chemically [7].  This fungus can actively grow in soil and persist for many years even 

in the absence of the host plant. In this context, it appears important to find effective 

alternatives to chemical control for sustainable agriculture, respectful of the environment and 

human health. Thus, one of them is to give plants the ability to defend themselves by 

strengthening their defense instead of directly fighting the pathogen [8,9].  This category 

includes plant biocontrols. Plants can most often naturally resist pathogens with natural 

pathogen- or plant-derived molecules that activate de novo synthesis of defense compounds 

[10,11]. They are derived from cell walls and have a polysaccharide nature as reported by 

Korsangruang et al. [12]. These biocontrols are effective at very low doses and inactive on 

pathogens as acting on the plant [13], are completely biodegradable and have a generally 

interesting eco-toxicological profile. So they're very environmentally friendly molecules. 

Biocontrols are substances capable of inducing (or preparing for induction) resistance to 

bioaggressors in treated plants (Blanchard 2018). Also according to Mejri [14], molecules 

with the ability to induce a cascade of defense reactions in the plant are called biocontrols. 

They are also capable after application of stimulating the mechanisms of natural defense of 

plants in the absence of pathogens. The application of biocontrol to a plant activates defensive 
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reactions leading to increased resistance to pathogens [8]. Indeed, its binding to a receptor in 

the plant cell triggers a cascade of reactions that leads to the synthesis of defense compounds 

such as polyphenols. In addition, the oxidation of polyphenols leads to the production of 

compounds with bactericidal and fungicidal actions [15, 16]. Consequently, the aim of the 

present study was to investigate the efficacy of natural defense stimulators of polyssacharide 

origin in the protection of cotton against Fusarium wilt caused by FOV. 

 

2. MATERIALS AND METHODS  

2.1. Plant material 

Cotton seeds (Gossypium hirsutum L. cv. 331B) originated from Côte d'Ivoire and were 

provided by the Centre National de Recherche Agronomique (CNRA). The cultivar used is 

highly susceptible to Fusarium oxysporum f. sp. vasinfectum (FOV), causative agent of  

Fusarium wilt [17].    

 

2.2. Fungal Material 

The fungal material consists of isolate of FOV. These isolates were supplied by the 

phytopathology laboratory of the 'Ecole Supérieure d'Agronomie' of the 'Institut 

Polytechnique Houphouët-Boigny of Yamoussoukro. They were packaged in Petri dishes on 

PDA medium. 

 

2.3. Sowing of Plants  

The cotton seeds were sown on 6 m long and 60 cm wide ridges. Three blocks were formed 

and separated by 3m from each other. Five seeds were sown per hole at 5 cm depth. At 

emergence, the plants were dismantled and only the most vigorous plant was left by potting. 

Each ridge contains three rows of 10 cotton plants, for a total of 30 plants per ridge. Watering 

was performed after two days interval. Two-month-old plants were used in this study. 
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2.4. Preparation of biocontrol solutions 

The stem residues of sugarcane (after extraction of the juice) and cotton were dried in the 

oven at 60°C for 48 h and then ground to obtain a powder. Thereafter, 500 g of each powder 

were mixed in 1 L of water and kneaded by hand for 15 min. After settling for 24 hours, the 

supernatant was recovered and made the 100% stem filtrate stock solution. Moreover, of 

Triton X-100 at 0.1% was added to the solutions and then homogenized and the whole 

constituted the biocontrol solution. 

 

2.5. Plants Inoculation 

Agar fragments of 14-day-old FOV fragments were collected and crushed under sterile 

conditions in the presence of 5 mL of sterile distilled water. The crushed material was filtered 

on sterile gauze (retains mycelium fragments but allows the spores to pass). Approximately,             

1 mL of filtrate was deposited per Petri dish containing PDA medium and then incubated for                 

7-days in a culture room at 25±2°C under a 12h photoperiod.  In each Petri dish, the FOV 

colonies obtained were submerged with 5 mL of sterile distilled water containing a drop of 

Tween 20. Afterwards, the culture surface was gently scraped using a curved sterile Pasteur 

pipette to obtain a spore suspension. This method of obtaining the inoculum avoids possible 

morphological variations. The spore suspension was filtered through a sieve of mesh size                    

80 µm in order to remove the large fragments. FOV spores concentration was determined 

using a Malassez cell and the inoculum was calibrated to 10
4
 spores/mL (FOV filtrate). 

 

2.6. Inoculations of Plants  

The 14-day cotton plants, at the 10-leaf stage, were sprayed with FTC (20%) or FCS (25%), 

because these concentrations were the best (data not shown). Each treated plant received 

approximately 50 mL of biocontrol and one batch of plants untreated with biocontrols was 

conducted. The fungal inoculation (5 µL spores suspension) was done from neck wounds with 
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a sterile needle 3 days (72 h) after treatment of the plants with or without biocontrols. 

According to Bouhot and Rouxel [18], inoculation of nursery plants is done by injecting the 

suspension of spores of Fusarium oxysporum directly into the part surrounding the root. The 

following treatments were performed: 

- (i) Control plant (CP);  

- (ii) Control plant infected with FOV (CPI);  

- (iii) FCS-treated plant infected with FOV (FCS-PI); 

- (iv) FTC-treated plant infected with FOV (FTC-PI); 

For each treatment, thirty cotton plants were used and then exposed under cover covered with 

transparent plastic film in a completely randomized design. The experiment was repeated 

three times. The plants were watered according to the humidity of the substrate. The incidence 

of disease caused by FOV was assessed every other day until day 30 after inoculation. Leaves 

from each stage were collected for analysis.  

 

2.7. Extraction and Purification of Polyphenols 

The extraction and purification of the phenolic compounds were carried out according to the 

method described by Kouakou et al. (2009) [19]. Approximately 100 mg of leaf lyophilisate 

from each plant was placed in a hemolysis tube and 20 mL pure methanol was added. The 

mixture was placed at 4°C for 15 h. After, a 5min sonication in ultrasound (FAME, Emmi-

12HC), the mixture was centrifuged at 5,000 rpm for 10 min. Thereafter, 4 mL of methanolic 

supernatant where the crude extract of phenolic compounds was evaporated using a mini-

concentrator under vacuum, Speed Vac (Savant, USA). The dry residue obtained was 

dissolved in 1 mL of 30% methanol (v/v) and then placed on a mini-column of C18 grafted 

silica (Sep pack®; Macherey-Nagel, Düren, German) in the Supelco Visiprep™ charging 

system. The columns were previously equilibrated by successive washing with 100% 

methanol (2 mL), 50% methanol (2 mL) and purified water (6 mL). After deposition of the 
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methanol extract, a washing with 2 mL of distilled water was performed and the polyphenols 

were eluted with 4 mL of 90% methanol (v/v). The resulting eluate was evaporated using 

Speed Vac, then the dry residue was taken up in 1 mL of 50% methanol (v/v) and finally 

filtered through a Millipore membrane at 0.45µm. The filtrate obtained was diluted with ultra 

pure distilled water (50/50, v/v) and represents the purified extract of phenolic compounds to 

be analyzed.  

 

2.8. Chromatographic Conditions 

Ultra-high performance liquid chromatography (U-HPLC) analysis was performed according 

to Verdu (2013)’s method. U-HPLC analysis was carried out on two coupled Agilent chains 

(Agilent LC-1100 ; Agilent LC-1200). The chromatographic separation was performed 

analytical column Agilent Zorbax Eclipse XDB-C18 (150×4.6 mm, 5.0 µm) using solvent A, 

Water : Trifluoroacetic acid 1% (97.5:2.5) and solvent B, Acetonitrile : solvent A (80:20) at a 

flow rate 1.3 mL/min. The injection volume 10 µL and the run time was 20 min. using a 

elution gradient of 5% B (0-5 min), 10% B (5-10 min), 20% B (10-16 min), 80% B (16-17 

min), 10% B (17-18 min) and 5% B (18-20 min). UV detection was carried out at 254 nm. 

Agilent system was coupled to a nuclear magnetic resonance spectrometer (Bruker Avance 

III) which a frequency of 600 MHz for a proton. 

A reference library containing the retention times and NMR spectra of phenolic compounds 

likely to be present in cotton was previously carried out [8, 20, 21]. The retention time and/or 

the NMR   spectra of the separated compounds were compared with those of the reference 

library for their identification. The content of each polyphenol, expressed as mg/g dry matter, 

was calculated using calibration curves made with pure polyphenols isolated from samples 

and/or those obtained commercially. 

 

2.9. Evaluation of the Mortality Rate of Cotton  
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The protection of cotton against Fusarium wilt following treatment with biocontrols was 

assessed by determining the mortality rate of plants treated and FOV-inoculated plants in 

comparison with control (untreated and uninoculated and untreated and inoculated). The 

plants were grown on ridges. After the experiments, a black plastic film was used to cover the 

plot for 2-months to destroy pathogens in the soil. Mortality of inoculated plants started to be 

quantified as untreated and inoculated control plants were dried and died.  

 

2.10. Statistical analyzes 

Data were analyzed using Statistica 7.1 software. Analysis of variance was performed on all 

treatments applied. When this analysis shows a difference between the means, the Duncan test 

was carried out in order to determine the significant differences between the treatments at the 

5% threshold. For percentages, the Kruskal-Wallis test was used to determine significant 

differences (P < 0.05) between treatments. 

 

3. RESULTS AND DISCUSSION 

3.1. U-HPLC Separation and identification of Polyphenols Extracted from Cotton 

Leaves Treaed with Polysaccharide Biocontrols  

The samples analysis by U-HPLC allowed the separation and identification of the 

polyphenols present in the leaves treated by the biocontrols. Thus, by comparing the retention 

time of each chromatogram with those of the reference library of compounds, the various 

polyphenols revealed by U-HPLC were identified. Therefore, the chromatographic profile of 

the biocontrol-treated and infected cotton leaves shows that the sugarcane stem residue 

filtrate-treated and infected (FCS-PI) and cotton stem residue filtrate-treated and infected 

(FTC-PI) plants have peaks with greater amplitudes than untreated or control plants (CP) 

followed by untreated and infected or control infected plants (CPI), Figure 1. These results 

suggest that the application of biocontrols increases the content of phenolic compounds 
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synthesis. Indeed, a plant becomes diseased due to lack of synthesis level of pre-existing 

defense compounds or constituent compounds [9, 22]. This is suggested by Grayer et al. [23] 

a slow defense response therefore favors the disease establishment. Thus, increasing the 

accumulation of polyphenols by eliciting cotton plants through the filtrate of sugar cane and 

cotton stem residues allows plants to quantitatively increase their defense response, i.e., to 

rapidly mobilize defense molecules and induce acquired systemic resistance [24]. Moreover, 

the accumulation of phenolic compounds in plants has been reported as a potential activator 

of plant defense or phenolic phytoalexins as it has been shown to induce resistance against 

fungal attacks [25]. Indeed, during the cotton-Fusarium interaction, an increase in the level of 

phenolic compound synthesis was observed in cotton [26, 27]. The disappearance of (4) 

gentisic acid, (5) monoglucosyl-3 cyanidine and (6) ferulic acid immediately after fungal 

attack in plants not treated by biocontrols shows that they do not participate in the defense in 

cotton.  
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Figure 1. U-HPLC Chromatographic Profiles of Phenolic Compounds Extracted from 

Cotton Leaves Treated with Sugarcane and Cotton Residue Stem Filtrates and Infected 

by Fusarium oxysporum f. sp. vasinfectum. 

Peak detection was performed at 254 nm; UHPLC (Ultra High Performance Liquid Chromatography); (1) Gallic 

acid (1.323 min); (2) Caffeoyl D-glucose (4.492 min) ; (3) Catechin (4.855 min); (4) Gentisic acid (7.246 min); 

(5) Monoglucosyl-3 cyanidine (7.898 min); (6) Ferulic acid (8.695 min); (7) Gossypetin (9.782 min) ;                                     

(8) 3-p-coumaroylquinic acid (11,666 min); (9) Epicatechin (5,434 min); (10) Protocatechic acid (6,086 min); 

(11) caffeyl 5-quinic acid (10,289 min); (12) Rutin (10,507 min) ; (13) trans-Resveratrol (12.753 min); (14) 

trans-Piceid (13.260 min); (15) Pterosilbene (13.695 min); (16) Astringin (15.070 min); (17) Isoquercetin 

(15.289 min). 
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These compounds appear to be related to cultivars as studies on other cotton cultivars does not 

indicate its presence in the identified induced or constituent phenolic compounds [28, 29]. In 

addition, the compounds (1) gallic acid, (2) caffeoyl D-glucose, (3) catechin, (7) gossypetin 

and (8) 3-p-coumaroylquinic acid whose contents increase after treatment suggests that it is 

not the quality of these polyphenols that activates the defense reactions but rather their 

quantity as already reported by N'cho et al. [28]. These compounds would be phytoanticipins 

capable to protect cotton pgainst pathogen aggression. 

Results show also that compounds 1, 2, 3, 7 and 8 respectively gallic acid, caffeoyl D-

glucose, catechin, gossypetine and 3-p-coumaroylquinic, were synthesized concomitantly by 

FTC-PI, FCS-PI and CPI. The compounds (4) gentisic acid, (5) monoglucosyl-3 cyanidine 

and (6) ferulic acid disappeared in the infected control plants (CPI), while the compounds (4) 

gentisic acid, (5) monoglucosyl-3 cyanidine disappeared in the pretreatment and infected 

plants. In addition, in biocontrol elicited and infected plant (FTC-PI, FCS-PI), de novo 

induction of seven phenolic compounds was observed. However, among these induced 

compounds, (6) Ferulic acid, (9) epicatechin, (10) protocatechic acid, (13) trans-resveratrol, 

(14) trans-piceide and (15) pterosilbene are present in plants treated with both types of 

biocontrols. In contrast, compounds (11) 5-caffeylquinic acid, and (12) rutin are induced only 

in plants treated with sugarcane stem filtrates (FCS-PI), while compounds (16) astringin 

(15.070 min) and (17) isoquercetin are present only in plants treated with stem filtrates cotton 

and infected (FTC-PI). Thus, both biocontrols are able, after application, to stimulate the 

natural defense mechanisms of the plants in the absence of pathogen. They activate defense 

reactions, leading to increased resistance to pathogens such as FOV [8, 30]. Their binding to a 

receptor in the plant cell triggers a cascade of reactions that results in de novo induction of 

compounds such as polyphenols for their defense [8, 31, 32]. Furthermore, the difference 

between their ability to induce tolerance in cotton against fusarium wilt is linked to the nature 
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of the induced polyphenols. Ferulic acid, epicatechin, protocatechic acid, trans-resveratrol, 

trans-piceide and pterosilbene, which are common to both biocontrols, would allow rapid 

reinforcement of defense reactions. Indeed, Kouakou [33] reported the presence of trans-

resveratrol, a stilbene already identified as vine phytoalexin (an antifungal molecule produced 

during a pathogen attack), in cotton cells. Phenolic compounds, derived from the 

phenylpropanoid pathway, are known for their antifungal properties against pathogenic fungi, 

and their involvement in the resistance of certain cultivars to these same parasites has already 

been reported [30, 34]. Their role in plant resistance to fungi has been demonstrated [25, 31] 

and their possible involvement in disease tolerance is supported by recent studies |29, 32, 35]. 

In particular, the influence of some compounds on the growth of fungi involved in wood 

diseases has been demonstrated  [8, 29, 36]. In addition, cotton stem residue filtrate stimulates 

the synthesis of isoquercetin and astringin which appear to have greater antifungal potency 

than 5-caffeylquinic and rutin induced by the application of sugarcane residue filtrate [37]. 

Thus, the effectiveness of these compounds in protecting cotton against fusarium wilt is due 

to the activation of different pathways for the biosynthesis of phenolic compounds 

 

3.2. Polyphenol Contents in Elicited Cotton Leaves and Mortality Rate 

Table 1 shows that at the level of untreated and infected plants (CPI), the absence of 

protocatechic acid, ferulic acid, epicatechin, rutin, isoquercetin, trans-resveratrol, trans-

piceide, pterosilbene and astringin. However, the phenolic compounds identified in CPI are 

low and statistically identical, i.e. 3-p-coumaroylquinic acid (4.13 mg/g DM), caffeoyl D-

glucose (2.91 mg/g DM), gossypetine (2.65 mg/g DM), gallic acid (2.51 mg/g DM) and 

catechin (1.29 mg/g DM). Regarding the plants treated with the sugarcane stem residue 

filtrate (FCS-PI), there is still a lack of isoquercetin and astringin.  
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Table 1. Content of Polyphenols Identified in Cotton Leaves Treated with Sugarcane 

and Cotton Residue Stem Filtrates and Infected with Fusarium oxysporum f. sp. 

vasinfectum 

 

Phenolic group 

 

 

Phenolic compounds  

 

Content of phenolic compounds (mg/g MS) 

CPI 

 

FCS-PI 

 

FTC-PI 

Hydroxy 

benzoic acids 

 

 

 

Gallic acid 2.51±0.11
b
 24.66±0.43

g
 11.21± 0.54

d
 

Protocatechic acid 

 

- 23.62±0.54
g
 49.08±0.76

k
 

 
   

Hydroxy 

cinnamic 

acids 

 

Caffeoyl D-glucose 2.91 ± 0.14
b
 6.21±  0.76

cd
 8.19 ± 0.79

d
 

Ferulic acid 

 

 

- 9.16±0.83
d
 10.81 ± 0.34

d
 

chlorogenic  

acids 

 

 

3-p-coumaroylquinic 

acid 

4.13 ± 0.47
c
 18.03 ± 0.87

d
 35.96 ± 1.01

c
 

Caffeyl-5 quinic 

acid 

 

- 10.60   0.42
d
 - 

 Catechin 1.29 ± 0,32
a
 5.94 ± 0.47

c
 8.61 ± 0.97

d
 

 Gossypetin 2.65 ± 0.23
b
 14.72 ± 0.95

e
 30.18 ± 1.05

h
 

Flavonoids Epicatechin - 15.75 ± 0.67
e
 29.94 ± 0.77

h
 

 Rutin - 14.81 ± 1.04
e
 - 

 Isoquercetin                             

 

- - 13.12 ± 1.41
e
 

 trans-Resveratrol - 21.94 ± 2.01
f
 30.17 ± 1.70

h
 

Stilbenes trans-Piceid - 13.41 ± 0.90
e
 18.12 ± 0.43

d
 

 Pterosilbene - 29.62 ± 1.85
h
 42.42 ± 2.01

j
 

 Astringin - - 13.71 ± 1.11
e
 

 

(-) absent; U-HPLC, ultra high performance liquid chromatography; DM, dry matter ; CPI, untreated and 

infected plant; FCS-PI, treated plant with sugarcane residue filtrate and infected; FTC-PI, treated plant with 

cotton stem residue filtrate and infected. 
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However, the pterosilbene content (29.62 mg/g DM) is higher, followed by gallic acid (24.66 

mg/g DM), protocatechic (23.52 mg/g DM) and trans-resveratrol (21.94 mg/g DM). In 

contrast, 3-p-coumaroylquinic acid (18.03 mg/g DM) followed by epicatechin (15.75 mg/g 

DM), gossypetine (14.72 mg/g DM), rutin (14.81 mg/g DM) and trans-piceide (13.41 mg/g 

DM) had average contents. However, ferulic acid contents (9.16 mg/g DM), caffeoyl-5-quinic 

acid (9.60 mg/g DM), caffeoyl D-glucose (6.21 mg/g DM) and catechin (5.94 mg/g DM) were 

the lowest. For cotton stem residue filtrate-treated and infected plants (FTC-PI), analysis 

revealed the absence of 5-caffeyl quinic acid and rutin. Protocatechic acid has the highest 

content (49.08 mg/g DM) followed by pterostilbene (42.42 mg/g DM), 3-p-coumaroylquinic 

acid (35.96 mg/g DM), trans-resveratrol (30.18 mg/g DM), epicatechin (29.94 mg/g DM) and 

gossypetine (30.17 mg/g DM). The content of trans-piceide (18.12 mg/g DM) followed by 

isoquercetin (13.71 mg/g DM), astringin (13.12 mg/g DM), gallic acid (11.21 mg/g DM) and 

ferulic acid (10.81 mg/g DM) are intermediate. In contrast, caffeoyl D-glucose and catechin 

were the lowest contents, 8.19 mg/g DM and 8.61 mg/g DM, respectively. In addition, the 

contents of protocatechic acid (49.08 mg/g DM) and pterostilbene (42.42 mg/g DM) are 

higher in FTC-PI. In general, polyphenol contents are greater in FTC-PI than in FCS-PI. 

Concerning CPI, polyphenol content were lowest. 

Konan [8] and N’Cho [38] showed that after biocontrol and inoculation of a pathogen, plants 

produce a large amount of polyphenols. Quantitative analysis of polyphenols indicates that 

flavonoids and stilbenes together constitute the major part of the phenolic pool with antifungal 

activities and are therefore thought to be heavily involved in plant defense [30, 39, 40]. In 

fact, the results of this study show that most of the induced phenolic compounds are 

flavonoids and stilbenes. According to Faurie et al. [34], they have an inhibitory action on the 

mycelial growth of several pathogens. Isoquercetin (flavonoid) and astringin (stilbene) 

inhibited growth of FOV mycelium by 20% and 11%, respectively, while rutin (flavonoid) 
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inhibited growth by only 2% and caffeyl 5-quinic acid (chlorogenic acid) stimulated mycelial 

growth by 1% (data not shown). This can be seen in the mortality rate (Figure 2), which is 

almost zero for FTC-PI (1%) and low for FCS-PI (8%) and CP (10%).  

 

 

Figure 2. Mortality Rate of Cotton Plants Elicited or not by Biocontrols and Infected by 

Fusarium oxysporum f. sp. vasinfectum  

CP: Control plant; CPI, control infected plant; FTC-PI, cotton stem residue filtrate-treated, infected plant; FCS-

PI, sugarcane residue filtrate-treated, infected plant; values followed by the same letter are not significantly 

different (Kruskal wallis test at 5%). 

 

In contrast, for PNT-I, the mortality rate was 100%, indicating the effectiveness of biocontrols 

on the protection of cotton against FOV (Figure 3). These results are consistent with those of 

several authors who reported the effective role of elicitors such as methyl jasmonate (MeJA), 

ethephon, and fungal filtrates on Fusarium wilt tolerance in cotton [28, 29]. As the mortality 

rate of plants treated with FTC was the lowest after infection, FTC could be recommended in 

the preventive control of FOV [41,42]. It could therefore be an interesting alternative to 

chemical control, as this would reduce the use of pesticides in cotton crops. 
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Figure 3. Appearance of Some Cotton Plants Treated with Biocontrols and Inoculated 

with Fusarium oxysporum f.sp. vasinfectum after 120 Days of Incubation 

CP: Control plant; CPI, control infected plant; FTC-PI, cotton stem residue filtrate-treated, infected plant;                      

FCS-PI, sugarcane stem residue filtrate-treated, infected plant. 

 

4. CONCLUSION 

The two biocontrols, Cotton Stem (FTC) and Sugar Cane Stem (FCS) residue filtrates, caused 

the elicited plants to increase the content of constituent polyphenols. In addition, they caused 

de novo synthesis or induction of specific polyphenols that are involved in cotton defenses 

against Fusarium wilt. However, FTC has been shown to be more tolerant than control plants 

due to the presence of isoquercetin and astringin, which have a greater inhibitory effect on 

FOV than those induced by FCS (5-caffeylquinic acid and rutin). Indeed, the mortality rate of 

plants treated with FTC is very low (1%) after infection, unlike FCS (8%) and the control 

(10%).  

This study on major cotton pathogen, FOV, was very interesting and the management of plant 

disease by polysaccharides were highly important to minimise the role and overuse of 

fungicides. Inducing the plant natural defense response can be the ultimate aim to manage 

plant diseases such as cotton. Therefore, FTC may be recommended as a preventive treatment 

of cotton against Fusarium wilt caused by the FOV pathogen. 
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