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Abstract 
This a review describe the development of various methods to control plant diseases caused by Rhizoctonia solani. 

The methods can control the diseases caused by R.solani are biologically, chemically, physically, nanotechnologically, 

and integrated ones. The biocontrol agents (BCAs) were able to control the diseases were as  Rhizophagus intraradices, 

Rhizophagus clarus and Claroideoglomus etunicatum  which belong to arbuscular mycorrhizal fungi (AMF) group, and 

from fungi were Penicillium brevicompactium, P. expansium, P. pinophilum, Trichoderma hamatum, T. veride, T. virens,  

Laetisaria avails, and from bacteria were B. amyloliquefaciens, B. brevis, B. pantotheinticus, B. pumilus, Bacillus subtilis 

Flavobacterium balustinum, Pseudomonas cepacia, P. fluorescens, P. putida, Rhizobium, Serratia marcescens, 

Streptomyces cyaneofuscatus, and S. mutabilis. Tomato and escarole green manure were the most suppressive ones in 
suppressing of R. solani damping-off on Lepidium sativum. While plant extract that can control the growth of R.solani 

are the extraction of garlic bulb with saponins, extraction  of  Picea neoveitchii with  four flavonoids, cauliflower with 

caulilexins, extraction of Anemarrhena asphodeloides rhizomes with nyasol (Z)-1,3-bis (4-hydroxyphenyl)-1.4-

pentadiene. Brassica juncea, B. napus, and Sinapis alba which are added to the soil can protect wheat from rot root of  

R.solani. Temperature and moisture of soil were also reported that they could influence the level of damping-off of 

R.solani. Although chemical pesticides were not the best solution in plant protection from the diseases, the people still 

used it, such as one of the wide spectrum of novel fungicide, sedaxane. 

Besides, the use of copper and manganese as micronutrient can increase the resistance against R.solani rot root on 

clusterbean. Integrated method of fungicides and BCAs, organic amendment and BCAs, crop rotation and cultivation 

methods were also use. It was interesting in the development of plant protection by nanotechnology  method  such as 

application  of silica-silver 10 ppm showed 100% growth inhibition of R.solani. Other nanoparticles that have applied 
into the crop protection are nano forms of copper, iron, silica, silver,  alumino-silica and carbon. 

The purpose of this paper is to provide an option to addressing the problem plant diseases caused by R. solani, that 

appropriate with the local conditions of the soil, plant species, and the availability of the materials that can be used to 

suppress the disease.  
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Introduction 
World population increase continuously as predicted by Agrios (2005) that world population will be 8.5 billion by 

the year of 2025. That is why all possible methods that can increase food supply must be done. One of them is by 

increasing plant protection against the diseases that can cause damaged and yield losses of crop. This review deal with 

the methods of improvement of crop protection. 

Plant diseases, insects and weeds decrease the production of all the crops produced worldwide by 36%, and the 

diseases alone cause reduction in the crop yield by 14% (Agrios, 2005). Among plant diseases, soil-borne diseases are 

the main factors in the production of many crops compared to seed-borne or air-borne diseases and account for 10-20% 

of yield losses annually (USDA, 2003). R. solani Kuhn (teleomorph, Thanatephorus cucumeris (A. B. Frank) Donk)  is 

an important cosmopolitan necrotophic soil-borne fungus. Damping-off caused by R. solani results in yield losses in 

more than 200 crops globally (Lee et al., 2008). 
The widespread soilborne pathogen R.solani is responsible for serious damage to many economically important 

agricultural and horticultural crops as well as trees worldwide (Grosch et al., 2006). High yield losses were reported, up 

to 50% for sugar beet (Kiewnick et al., 2001), up to 70% for field-grown lettuce (Davis et al., 1997), and about 20% for 

potato (Grosch et al., 2005). Strategies to control Rhizoctonia diseases are limited because of its ecological behavior. It is 

extremely broad host range and the high survival rate of sclerotia under various environmental condition (Grosch et al., 

2006). Besides, cultivars with complete resistance are not available at present (Li et al., 1995).Therefore, efficient 

strategies to control the pathogen are urgently required. In the other hand, increasing use of chemical inputs causes 

several negative effects, such as the development of pathogen resistance to the applied agents and their non-target 

environmental impacts (Gerhardson, 2002). A growing awareness of agricultural practices in using chemical have a great 

impact on human health and on the environment  has spawned research into the development of effective biocontrol 

agents to protect crop against diseases. Wang et al. (2009) reported that the use of an antagonistic microorganism of a 
Bacillus sp. strain CHM1 against R. solani on horsebean (Vicia faba), and Kumar et al. (2013) who also reported a 

Bacillus sp. strain N antagonized R. solani, Fusarium oxysporum, and Penicillium expansum. R.solani causes various 

kinds of diseases on  such as bottom rot on lettuce, black scurf on potato, damping-off of cucumber, pine, and tomato 

(Tunlid et al.,1989; Huang et al.,2012 ; Golinska and Dahm, 2013; Asaka et al.(1996), late sugar beet rot (Mahr et 
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al.,1982, Wolf & Verreet 2002), root and hypocotyl diseases of snap bean (Sumner et al.,1992), root rot of wheat (Gill et 

al., 2001), sheath blight of rice (Belmar et al., 1987; Mutuku and Nose, 2012), sore shin and spot of tobacco (Csinos and 

Stephenson, 1999; LaMondia, 2012). Furthermore we are talking about the methods which have been used to control 

R.solani  plant disease. 

 

Methods used for controlling R.solani diseases 
1.Biological method  

1.1.Biological control agents 

Recent studies have shown the potential value of some promising BCAs for controlling  Rhizoctonia diseases, most 

of them Bacillus spp., Pseudomonas, Rhizobium, Serratia, Streptomyces , Trichoderma,  and other genus. According to 

Montesinos (2003), most of biopesticides (biocontrol agents) patented are made of bacteria and followed by fungi. The 

benefits of BCAs are 1) potentially self-sustaining, 2) spread on their own after initial establishment, 3) reduced inputs of 

non-renewable resources and 4) long-term disease suppression in an environmentally manner (Quimby et al., 2002; 
Whips and Gehardson, 2007). BCAs mechanism is maintained by interaction such as antibiosis, competition of nutrients 

and space, parasitism, plant growth promotion, rhizosphere colonization, and induced systemic resistance (Agrios, 2005; 

Bailey et al., 2008). 

Various inoculation method of BCAs are poured or drenched, dipped of root or seed, and by injection methods to 

stem of the plants.Hemissi et al. (2013) reported their Rhizobium strain Pch Azm and Pch S.Nsir2 suppressed root rot of 

chick pea up to 70%  by drenching method with 5 mL of each bacterial suspension (108 cells/mL). Whereas Huang et al., 

(2012) observed that damping-off of cucumber reduced 16%, 50%, and 6% with applications of only B. pumilus SQR-

N43 , a fermented organic fertilizer inoculated with B. pumilus SQR-N43 (BIO treatment) and organic fertilizer 

respectively. Other bacteria,  Pseudomonas fluorescens increased cotton seedling survival from 30% to 79% and 13% to 

70% with its antibiotic of pyrrolnitrin (Howell and Stipanovic, 1978). Furthermore Goudjal et al., (2014) stated that 

damping-off of tomato incidence were 90 and 86% was observed with untreated tomato seeds in sterilized and non-
sterilized soils, respectively. In contrast the application of  Streptomyces sp. strains CA-2 and AA-2 and the chemical 

compound TMTD (thioperoxydicarbonic diamide, tetramethylthiram ) had the greatest incidence of the disease reduction 

in both sterilized and non-sterilized soils (86.6%, 85.3% and 85.2% healthy seedlings, respectively).  

Several new BCAs have been reported to control Rhizoctonia diseases such as  Rhizophagus intraradices, 

Rhizophagus clarus and Claroideoglomus etunicatum  which belong to Arbuscular mycorrhizal fungi (AMF) group. The 

previous names of three AMF were Glomus intraradices, G. clarum, and G. etunicatum respectively.  While the strains 

from fungi have been Penicillium brevicompactium, P. expansium, P.pinophilum (Nicoletti et al., 2004), Trichoderma 

hamatum (Lewis et al., 1990), T.harzianum (Montealegre et al., 2010), T.veride, T.virens, and Laetisaria avails (Grosch 

et al., 2006) and from bacteria have been B. amyloliquefaciens (Yu et al., 2002), B. brevis, B. pantotheinticus, and 

Bacillus sp. (Yuliar, 2008). B. subtilis RB14-C (Kondoh et al., 2001), B.pumilus (Huang et al., 2011), Flavobacterium 

balustinum, Pseudomonas cepacia, P. fluorescens (Howell and Stipanovic, 1979), P.putida, Rhizobium, Rhizophagus 

intraradices, Rhizophagus clarus and Claroideoglomus etunicatum, Serratia marcescens (Song et al., 2013), 
Streptomyces cyaneofuscatus, S.mutabilis, and Streptomyces sp. Di-944 (Sabaratnam and Traquair, 2001; Goudjal et al., 

2014). 

 

1.2.Organic matter 

Organic amendments often contain biologically-active molecules such as vitamins, growth regulators, toxins and 

low molecular mass humic substances which can affect the soil microorganisms. Larkin (2008) stated that in general, 

biological amendments can effectively deliver microorganisms to natural soil, resulting in a wide variety of effects on 

soil microbial communities depending on the particular types, numbers, and formulations of organisms added. All 

amendments significantly increased estimates of microbial activity and affected soil microbial community 

characteristics.The feasibility of using organic amendments such as compost, animal manures and organic industrial by-

products in order to suppress soilborne plant pathogens has been well documented (Hoitink and Boehm, 1999; 
Ryckeboer, 2001; Cheuk et al., 2005 and Noble and Coventry, 2005). Mushroom compost and manure decreased 

damping off of flax caused by R. solani, with the compost being more efficient than the manure (Alabouvette et al., 

2004). The control of damping off (R.solani) on cucumber in compost-amended pot media was greatly affected by the 

stage of maturation of the compost: fresh compost actually stimulated pathogen growth and infection, but long-matured 

compost consistently suppressed it (Tuitert et al., 1998). The severity of bean root rot caused by R.solani was reduced by 

compost (Ferrara et al., 1996).  

 

1.2. a. Animal waste 

Lima et al.(2009) stated that application of farmyard manure results in a higher content of organic matter derived 

from angiosperms, suggested by the higher levels of syringic and vanillic phenols. Spectroscopic studies show an 

increase of lignin and lignin-like products in the organic matter of the soil, which may be derived from the cereal straw 

supplied with farmyard manure. Comparing the three organic amendments (sewage sludge, farmyard manure, and 
compost) the most significant differences were observed after long-term application of farmyard manure, with an 

increase in lignin and lignin-like products in the soil organic matter, and compost, which appears to contribute to an 

increase of protein and protein-like, as well as carbohydrates content on soil organic matter. Abbasi et al., (2004) 

reported that incorporation of 0.5% (m/m soil) fish emulsion into soil 5 days before planting radish provided effective 

control of cucumber damping-off diseases caused by R.solani and Pythium aphanidermatum. Suppression of damping-

off caused by R. solani in compost-amended container media most frequently has been related to the presence of specific 

microbial antagonists (Krause et al., 2001; Kuter et al., 1983); Kwok et al., 1987; Nelson et al., 1983). Damping-off of 

cress ( Lepidium sativum)caused by R.solani was significantly reduced by compost residues obtained from a viticulture 
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and enological factory and composted cow manure (Pane et al., 2011). The effectiveness of manure amendments against 

disease depends on the type of manure, soil, and other factors. 

 

1.2.b. Plant residue 

Alfano et al.(2011) revealed that the disease suppressive effect of olive waste compost seem to be due to the 

combined effects of suppression phenomena caused by the presence of microorganisms competing for both nutrient and 
space as well as by the activity of specific antagonistic microorganisms. Kasuya et al., (2006) observed that the incidence 

of damping-off of sugar beet caused by R.solani was significantly and consistently suppressed in the soils amended with 

residues of clover, peanut, and Brassica rapa subsp. rapifera ‘Saori. Tomato and escarole green manure were reported as 

the most suppressive ones in suppressing of R. solani damping-off on Lepidium sativum (Pane et al., 2013). Compost is 

often reported as a substrate that is able to suppress soilborne plant pathogens, but suppression varies according to the 

type of compost and pathosystem (Termorsuizen et al., 2006). Composts prepared from agricultural waste and used in 

container media or as soil amendments may have highly suppressive effects against diseases caused by a variety of 

soilborne plant pathogens such as Pythium spp. (Mandelbaum and Hadar, 1990; Pascual et al., 2000), Phytophthora spp. 

(Hoitink and Boehm, 1999; Widmer et al, 1999), Rhizoctonia spp. (Tuitert et al., 1998; Rivera et al., 2004) and 

Fusarium spp. (Cotxarrera et al., 2002). While plant extracts that can control the growth of R.solani are the extraction of 

garlic bulb with saponins (Lanzotti et al., 2012), extraction  of  Picea neoveitchii with  four flavonoids (Song et al., 

2011), cauliflower with caulilexins (Soledade et al., 2006), extraction of Anemarrhena asphodeloides rhizomes with 
nyasol (Z)-1,3-bis (4-hydroxyphenyl)-1.4-pentadiene (Park et al., 2003). Brassica juncea, B.napus, and Sinapis alba 

which are added to the soil can protect wheat from rot root of  R. solani (Handiseni et al., 2013). 

 

2. Chemical methods  

Efficiency of chemical pesticides are often low and the legal regulations restrict use. Schreinemachers et al., (2012) 

studied about levels and trends in agricultural pesticide used for large cross-section of countries using FAO data for the 

period 1990-2009. Their analysis shows that a 1% increase in crop output per hectare is associated with 1.8% increase in 

pesticide used per hectare but that the growth in intensity of pesticide used level off as countries reach a higher level of 

economic development. Sumner et al., (1992) observed in their research that Pentachloronitrobenzene(PCNB) was as 

effective as the newer fungicides flutolanil, tolclofos-methyl and mepronil in improving yield of snap bean, but flutolanil 

had consistently more efficacy in reducing symptoms of disease and population densities of R. solani AG-4 in soil. 
Csinos (1987) reported that flutolanil has been effective in reducing limb and pod rot diseases caused by R. solani AG-4 

and S. rolfsii in peanut and its effectiveness may be equal to, or better than, PCNB in controlling diseases caused by R. 

solani in vegetables.Win and Sumner (1988) revealed that the lack of efficacy of seed treatment with metalaxyl plus 

carboxin against R. solani and the increased incidence of diseases when metalaxyl was used alone compared with 

combinations with tolclofosmethyl and flutolanil. Furthermore Grosch et al. (2004) stated that a new fungicide with the 

code name BAS 516 00 F, developed by BASF, containing two active ingredients, boscalid and pyraclostrobin. The 

biochemical consequences of boscalid and pyraclostrobin are the breakdown of essential membrane potentials and 

concentration gradients and the inhibition of nucleic acid and protein biosynthesis. Fungal spore germination, mycelial 

growth and the development of infection structures are prevented. Therefore both active ingredients inhibit the fungal 

growth and colonization of plant tissue. The fungicide BAS 516 00 F was effective against R. solani as well as in the 

leaf-disc bioassay and under various conditions in the climate chamber as in the field. BAS 516 00F reduced disease 

incidence (DI) significantly from 94 to 0 on bottom rot of lettuce.Other chemical control, iprodine increased yield of 
lettuce as much as 92% and decreased disease severity compared with untreated control (Mahr et al.,1986). Hereafter 

field study showed that foliar spray of azoxystrobin at 125, 250, and 500 g/ha significantly suppressed (> 64%) the 

development of sheath blight and enhanced yield level (> 60%) (Sundravadana et al.,2007). Under greenhouse 

conditions, sedaxane showed high levels and consistent protection against Ustilago nuda, Pyrenophora graminea and 

Rhizoctonia spp. Underfield conditions, efficacy against Rhizoctonia spp. resulted in increased yield compared with the 

untreated check ( Zeun et al., 2013). 

 

3. Physical method 

Temperature, moisture level and biofumigation are used in physical methods to control R.solani diseases. 

Temperature and moisture strongly affect R. solani diseases through its effect on the biotic and a biotic components of 

the disease (Katan, 1981). Moisture is important in relation to leaf diseases and damping-off seedlings, when crops are 
particularly susceptible to disease at certain of stages of their growth e.g. web blight caused by R. solani (Palti and Katan, 

1997). Omirou et al.(2011) found that biofumigation induces changes on the structure and function of the soil microbial 

community that are mostly related to microbial substrate availability changes derived from the soil amendment with fresh 

organic materials. Moisture levels have been observed to affect Rhizoctonia diseases. R. solani AG-3 caused greater stem 

canker to potatoes under relatively dry soil conditions than under wet soil conditions (Lootsma and Scholte,1997; Hide 

and Firmager, 1989). Kumar et al. (1999) studied the effect of temperature and moisture on the pathogenicity of R. solani 

AG-11 on lupins. Gross et al. (1998) reported that lesion incidence on perennial ryegrass caused by R. solani (AG-1 IA) 

was increased as hours of leaf wetness increased at all temperatures tested. In addition Dorrance et al.(2003) mentioned 

that there was a significant difference in the number of hypocotyls lesions that developed in the plants across the 

temperatures (at 20, 24, 28, and 320C), and was not in root rot severity of soybean. The hypocotyls lesions was lowest at 

200C and the highest at 320C. While influence of the moisture at 50 and 75% soil moisture holding capacity (MHC) gave 
significant difference (P<0.001) that resulted the highest of percent stand of soybean by 86% on root rot disease caused 

by R. solani. 

 

4. Cultural practices 
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4.1. Cultivar resistant 

Other environmentally safe method for controlling plant diseases is with resistant cultivars. Sugarbeet breeders for 

Rhizoctonia resistance have been reported by Gaskill (1968), then Ruppel  and Hecker (1977) have continued this 

germplasm enhancement effort. Resistance to R. solani varied widely among the Capsicum accessions. The most 

resistant chili accessions, PI 439410 and PI 555611, were C. baccatum (Muhyi and Bosland, 1995). 

4.2. Crop rotation  
Cereal crops (e.g., wheat, barley, corn) are considered non-hosts for R. solani AG 2-2 and thus, are recommended 

for rotation with broadleaf crops (sugar beet, soybean, sunflower) in the upper Midwest. Rotation with cereal crops 

decreases populations of R. solani. Mean numbers of sclerotia recovered (per kilogram of soil) were 4.02, 1.43, and 0.07 

with an average disease incidence of 5.4, 2.7, and 0.4% for rice- soybean-rice, soybean-soybean-rice, and pasture-

pasture-rice cropping systems, respectively. Significantly higher (P = 0.05) inoculum densities and disease incidence 

were found in alternate year rotations out of rice than in 2-yr rotations out of rice (Belmar et al., 1987). 

 

4.3.Soil amendment 

Epstein (2009) reported many soil elements found in cell walls influence the susceptibility or resistance of plants to 

pathogen infections, among them silicon as part of the cell wall, which is considered to be a beneficial element for plants 

and higher animals. Chen et al. (2000) revealed that in nature, silicon is found in the form of silica (SiO2), aluminium 

silicates, or iron or calcium silicates and is absorbed by the plant as mono-silicic acid (Si(OH)4. Total number of sheath 
blight lesions, total area under the relative lesion extension progress curve, severity of sheath blight, and the highest 

relative lesion height on the main tiller decreased by 37%, 40%, 52% and 24%, respectively, as the rate of Si increased 

from 0 to 1.92 g pot-1. Furthermore Rodrigues et al.(2002) stated that silicon may offer a viable method to control sheath 

blight in areas where soil is deficient in Si and cultivars with sheath blight resistance are not commercially available. 

Srihuttagum & Sivasithamparam (1991) reported that in field peas, soil amendment with of nitrogen plus phosphorus 

fertilizer, the application of nitrogen plus phosphorus, phosphorus plus potassium or nitrogen plus phosphorus plus 

potassium were effective in reducing severity of root rot caused by R. Solani. 

Plant productivity and disease incidence are influenced by soil nutrients (Ali et al., 2008). 

 

5. Nanotechnology methods 

The study of nanoparticles dates back to 1831when Michael Faraday investigated gold colloids. It was more than 
125 years later in 1959, that the potential benefits of fabricating matter at nano-level were visualized by Noble Laurete 

Richard Feynman. One Japanese researcher Norio Taniguchi finally engineered materials at nanometer scale in 1974 and 

coined the term nanotechnology. The term nanotechnology, buzzword of present day science owes its origin from the 

Greek word “nano” literally meaning dwarf. When it is expressed in terms of dimension one nanometer equals to one 

billionth of a matter (1 nm=10-9 m) (Banik and Sharma, 2011). Some of nanoparticles that have entered into the crop 

protection are nano forms of copper, iron, silver, silica silver, and carbon. Nano silver whose antimicrobial effects has 

been tested against plant diseases by Jo et al. (2009) with reference to two fungal pathogens of cereals viz. Bipolaris 

sorokiana (spot blotch of wheat) and Magnaporthe grisea (rice blast). In case of  nanosized silica-silver (Si-Ag) particles 

were produced and tested by Park et al., (2006) against a number of fungal and bacterial pathogens. Nanosized silica 

silver inhibited the growth and development of both gram-positve and negative bacteria. Besides, nano-copper was 

reported to be highly effective in controlling bacterial diseases viz. bacterial blight of rice (Xanthomonas oryzae 

pv.oryzae) and leaf spot of mung bean (X. campestris pv. Phaseoli) (Gogoi et al., 2009). 
The antifungal activity of six carbon nanomaterials has been evaluated, the result showed that single-walled carbon 

nanotubes (SWCNTs) possessed the strongest antifungal activity against Fusarium graminearum and F.poae, followed 

by multiwalled carbon nanotubes (MWCNTs), graphene oxide (GO), and reduced praphene oxide (rGO), while fullerene 

(C60) and activated carbon (AC) showed no significant antifungal activities. The antifungal mechanisms of CNMs were 

deduced to target the spores in three steps;(i) depositing on the surface of the spores, (ii) inhibiting water uptake and (iii) 

inducing plasmolysis (Wang etal., 2014). The development of plant protection by nanotechnology  method  such as 

application  of silica-silver 10 ppm showed 100% growth inhibition of R.solani (Park et al., 2006). However synthesis of 

nanoparticle by physically and chemically have a limitation in maintaining of the shape, size, and monodispersivity 

compared with biologically while also lower cost and friendlier environment. Thereby the biosynthesis of nanoparticle 

using microbes and plants continues develop, such as in plants ; leaf extract of Peltophorum pterocarphum containing 

Quercetin-3-O-β-D-Galactopyranoside, which was reacted with silver nitrate enhanced the antifungal property by 
forming silver nano cubes (Sivakumar et al., 2013). Incase of the bacterial, the extracellular of biosynthesis of 

silvernanoparticles by the culture supernatant of Bacillus licheniformis and the biosynthesis of silver and gold 

nanoparticle using Brevibacterium casei have been done (Kalishwaralal, et al., 2008). However they did not report about 

the antimicrobial activy of these two nanoparticles bacteria against plant pathogens. 

 

6. Integrated method  

A combination of Trichoderma and manure amendment at 6 and 10% reduced damping off by 33 and 50% 

respectively after 24 months of incubation (Barakat, 2008). Integration of banodanil and Trichoderma harzianum were 

found effective for the control of Rhizoctonia pre-emergence damping-off of radish (Lishitz et al., 1985). A granulate 

biofungicide named PBGG was developed by combining Pseudomonas boreopolis with Brassica seed pomace, glycerin 

and sodium alginate. Results of greenhouse tests showed that the most effective treatment was the amendment of 
pathogen-infested soil by Streptomyces padanus + 1% (w/w) PBGG which resulted in a disease incidence of 6.5–8.6%, 

compared to 27.8–31.7% for the treatment of S. xantholiticus + 1% (w/w) PBGG, 36.9–38.6% for the treatment of 1% 

(w/w) PBGG alone, and 61.8–64.8% for the treatment of control (unamended soil) (Chung et al., 2006). Six of 36 

compost tested showed significantly suppressed damping-off by R. solani, the hemlock bark (Tsuga heterophylla bark), 
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dairy fir-bark compost (Pseudotsugamenziesii bark+gravity belt separated dairy solids (3:1 vol/vol), mushroom compost 

(straw+chicken manure+seed meal + others), and nursery regrind compost, were consistently suppressive over three 

repeated bioassays (Scheuerell, 2005). Noble and Coventry (2005) reviewed the various combinations of biological 

control agents (including T. harzianum) and organic amendment that were reported to control soilborne plant pathogens. 

They stated that such combinations could significantly reduce the disease caused by R. solani. In addition Peng et 

al.(2014) mentioned that in greenhouse experiments, disease control obtained with a combination of B.subtilis NJ-18 and 
fungicide (jinggangmycin) that was better than the control obtained with the bacterium or fungicides alone, and some 

combinations of bacterium plus fungicide demonstrated a small synergistic effect in reducing disease. 

 

Concluding Remarks 
The research aquainted in this review exhibits how many diverse options have been reported on the control methods 

against plant diseases caused by Rhizoctonia solani.This obviously indicates the importance of the diseases worldwide. 

Most of the agricultural practices in Indonesia tend to use fungicides against R.solani diseases. Therefore through this 
review information, hopely they will replace the method with others more friendlier environmental friendly methods such 

as green or animal manure, biocontrol agents, and biologically synthesized of nanoparticles. In view of the public 

concern and environmental impact, we should not apply only on single controlling methods, like chemical fungicides. It 

is better to use the control methods that based on the density of and crop resistance to the pathogen. Preventing of yield 

losses of crop by plant pathogens significantly contribute to enhancement of crop production in the world. We will be 

able to find the solution in the integration of biological control agent, organic matter, agrochemicals and nanoparticles of 

copper, iron, silver, silica silver, and carbon. 
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