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ABSTRACT: This study highlights the influence of different mineral fertilizers on the incidence 

and severity of vinca (Periwinkle; Catharanthus roseus (L.) G. Don) root rot disease. Moreover, it 

demonstrates the effectiveness of some chemical fungicides in reducing disease parameters. This 

research provides valuable insights for the development of effective fertilization strategies to enhance 

plant health and mitigate the impact of root rot diseases in vinca. Ammonium Sulfate ((NH4)2SO4) 

completely inhibited disease parameters and consistently increased plant growth parameters. 

Potassium and Humate potassium have limited efficacy. Rizolex-T and Occidor fungicides 

demonstrated complete inhibition against all tested fungi (F3(Fusarium solani; Fx3(Fusarium 

proliferatum); Rh.x (Rhizoctonia solani L.) and Rh.w ( Rhizoctonia solani 2) on PDA media, while 

Uniform and Nasrzole showed varying degrees of effectiveness depending on the tested fungi. In vivo, 

the application of fungicides has varying degrees of efficacy in preventing infection with vinca root rot 

pathogens. Rizolex-T, was effective against most pathogens, exhibited a partial effect against 

Fusarium proliferatum. Occidor demonstrated good efficacy against Rhizoctonia solani 2 but was less 

effective against Fusarium solani. Nasrzole showed overall effectiveness in preventing infection by all 

tested pathogens, with only partial efficacy against Rhizoctonia solani 2. The application of 

fungicides, particularly Nasrzole, positively influenced the growth parameters of vinca plants infected 

with root-rot pathogens. 
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INTRODUCTION 

Vinca (Catharanthus roseus (L) G. Don, 

commonly known as periwinkle), belongs to the 

family Apocynaceae and is grown as an 

ornamental flowering plant. It is a bedding plant 

widely used outdoors in flowerbeds or planters, 

in gardens, on balconies, or around buildings 

(Gurudevan et al., 2022).  

Vinca is attached with damping-off, root rot, 

blight, canker, and leaf spot diseases. Pathogenic 

fungi include Alternaria (leaf spot), Rhizoctonia 

solani (stem, crown, and root rot), and 

Phytophthora parasitica Dast., (foliar and stems). P. 

parasitica, soil-borne pathogen, caused serious 

losses and death in the periwinkle with reports 

from India and the United States (Nejat et al., 

2015; Formica, 2015; Chase et al., 2018; 

Guarnaccia et al., 2021). Additionally, Fusarium 

root rot disease was reported in Taiwan (Chung 

et al., 1998). 

Nutrition has been registered as a component 

of disease control and management, the effect of 

mineral nutrients on disease has been based on 

(1) the observed effects of fertilization on a 

specific disease’s incidence or severity, (2) the 

comparison of mineral concentrations in healthy 

or resistant tissues compared with diseased or 

susceptible ones, or (3) conditions influencing 

the availability of a specific nutrient with disease 

(Meena et al., 2017). As well as mineral nutrition 

has an important role in this system, and its 

management can affect not only the yield but 

also plant health and the environment (Katan, 

2009; Elmer and Datnoff, 2014). Nitrogen is 

the most important nutrient for plant growth 
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because of its role in disease resistance (Mur et 

al., 2017). It has long been known that the form 

of nitrogen fertilizer can influence plant disease 

incidence, (Gullino et al., 2015). The form of 

nitrogen can have striking effects on plant 

disease through root-mediated changes in pH, 

microbial profile in the rhizosphere, and 

alterations in the availability and function of 

micro-nutrients (McGovern and Elmer, 2018). 

Phosphorus has been extensively used to 
prepare the formulations of fertilizers for 
enhancing yield of the crops and as fungicides, 
bactericides, and nematicides for controlling 
plant pathogens. It is the most effective when it 
is applied to control fungal diseases of seedlings, 
by the faster root developments which allow 
plants to escape from the disease (Gupta et al., 
2017). Phosphorus has been shown to suppress 
root rot in geranium caused by Pythium ultimum 
(Syed et al., 2020) and yellows in gladiolus 
caused by Fusarium oxysporum f. sp. gladioli 
(Prabhu et al., 2007) and to control plant 
diseases caused by Phytophthora and Pythium 
(Brunings et al., 2012). Yandoc et al. (2007) 
indicated that applications of phosphonate-
containing products resulted in significant 
disease suppression in vinca plants inoculated 
with P. nicotianae and controlled Phytophthora 
blight in vinca with phosphite also has been 
reported by Banko and Hong (2004). 

Potassium is a very important nutrient in 

plant disease prevention. It decreases the 

susceptibility of host plants up to the optimal 

level for growth (Rawat et al., 2016). Also, 

Huber et al., (2012) and Gupta et al. (2017) 

found that the use of K significantly decreased 

the incidence of fungal diseases, bacteria, 

viruses, insects, mites, and nematodes. 

Greenhouse studies have shown that 

biological agents are strictly preventive, which 

means they should be applied before the 

occurrence of disease. If the disease infection 

has already occurred, systemic fungicide is the 

best option for disease control (Daughtrey and 

Buitenhuis, 2020). 

 Some fungicides used in agriculture 

(fludioxonil, and flutolanil) as mentioned by 

Mahato, (2005). Since ornamental plants are 

grown for aesthetic value but not for 

consumption, the concern of residues on plants 

is not as serious as on food crops. Hence, the 

chemical control method is used extensively in 

ornamental especially when they are produced 

outdoors (Lubbe and Verpoorte, 2011). 

Fungicides are an effective means of soil-borne 

disease control and are extensively used in 

agriculture (Panth et al., 2020). 

This study aimed to investigate the influence 

of different mineral fertilizers on the incidence 

and severity of vinca root rot disease and to 

examine the effectiveness of some chemical 

fungicides in reducing disease parameters and 

enhancing plant growth. 

MATERIALS AND METHODS 

Sample Collection, Isolation, Purification, 

Pathogenic Potentiality, and Identification 

of the Causal Pathogens 

Diseased vinca plants with symptoms of 

damping off, root rot and crown canker were 

collected. Isolation of the causal organisms and 

the frequency percentages of the isolated fungi 

were calculated, and the developed colonies 

were identified morphologically and molecularly 

(Ghannam et al., 2023). 

Seven isolates of Fusarium spp., and three 

isolates of Rhizoctonia spp., were tested for 

pathogenic potentiality on vinca (Catharanthus 

roseus) (Ghannam et al., 2023). 

Bioassays on healthy vinca (Catharanthus 

roseus) of 6 months old were carried out with 

one plant as control and four replications for 

each fungal isolate. Totally five replications 

were used for every pathogen, each transplanted 

into 20cm pots containing sandy-clay soil (50% 

sand and 50% clay) after artificial infestation 

with the tested fungal isolates. Disease incidence 

was calculated one- month after transplanting. 

Vinca Root Rot Disease as Affected by 

Mineral Fertilization, under Greenhouse 

Conditions 

Effect of nitrogen sources on vinca root rot 

disease 

Two variable sources of Nitrogen (N) were 

applied in this experiment [Ammonium Nitrate 

(NH4NO3) and Ammonium Sulfate ((NH4)2SO4)]. 

These two variable sources of nitrogen (N) were 

used at the required usage rate stated on the 



 
Zagazig J. Agric. Res., Vol. 51 No. (2) 2024   277 

packaging before planting according to Verma 

et al. (2017). This experiment was carried out on 

seedlings (6 months old) of grown vinca which 

were transplanted into pots of 20 cm diameter 

containing infested soil (sandy-clay soil) with 

the tested pathogenic fungi: F3(Fusarium solani; 

Fx3(Fusarium proliferatum); Rh.x (Rhizoctonia 

solani 1) and Rh.w (Rhizoctonia solani 2). Four 

replicates were used for each tested pathogen for 

both sources of nitrogen. Four pots were left 

without infestation to serve as control. Two 

weeks after transplanting, both disease severity 

and incidence were calculated. Fresh and dry 

weights of both root and shoot were also 

calculated. 

Effect of phosphorus sources on vinca root 

rot disease 

Two variable sources of Phosphorus (p) were 

applied in this experiment, Mono Potassium 

Phosphate (KH2PO4) and Phosphoric Acid 

(H3PO4)]. These two variable sources of 

Phosphorus (p) were used at the required usage 

rate stated on the packaging before planting 

according to (McGovern and Elmer, 2018). 

This experiment was carried out on seedlings 6 

months old of grown vinca as follows in the case 

of nitrogen source concerning soil type, the 

tested pathogenic fungi, and the replicates, both 

disease severity and incidence were calculated. 

Fresh and dry weights of both root and shoot 

were also calculated. 

Effect of potassium sources on vinca root 

rot disease 

Two variable sources of Potassium (K) were 

applied in this experiment Humate potassium 

and Pure potassium. These two variable sources 

of Potassium (K) were used at the required usage 

rate stated on the packaging before planting 

according to Vishwakarma et al. (2020). This 

experiment was conducted on seedlings (6 

months old) of grown vinca as follows in the 

case of nitrogen source concerning soil type, the 

tested pathogenic fungi, the replicates, and both 

disease severity and incidence were calculated. 

However, fresh and dry weights of both root and 

shoot were also calculated. 

Effect of NPK sources on vinca root rot 

disease 

Two variable concentrations of NPK were 

determined in this experiment NPK (10:10:10 

and NPK 40:40:40. These two variable 

concentrations of NPK were used at the required 

usage rate stated on the packaging before 

planting according to Elmer and Datnoff (2014). 

This experiment was carried out on seedlings 6 

months old of grown vinca as follows in the case 

of nitrogen source concerning soil type, the 

tested pathogenic fungi, and the replicates, both 

disease severity and incidence were calculated. 

Fresh and dry weights of both root and shoot 

were also calculated. 

Chemical control 

In vitro evaluation of fungicides against 

vinca root rot pathogens 

The efficacy of four fungicides (Occidor 50% 

WP, Uniform 390 SE, Rizolex T 50% WP and 

Nasrzole 25% EC) for inhibiting the growth 

colony of pathogenic fungi was tested using the 

poisoned food technique (Mahmoud et al., 

2015) using different concentrations i.e. 1000 

ppm, 750 ppm, 500 ppm and 250 ppm. The 

growth of tested pathogens on non-poisoned 

PDA served as a control. Then Petri plates were 

incubated at 25 ± 2°C. 

The inhibition percent of fungal growth due 

to various fungicidal effects at different 

concentrations was evaluated as follows: 

PGI = (C-T)/C×100 

(PGI = Percent Growth Inhibition, C = colony 

growth in control, T = Colony growth in treatment). 

In vivo evaluation of fungicides against 

vinca root rots pathogens 

Fungicides proved to be effective in vitro 

evaluation by poisoned food technique and were 

also tested in the glasshouse for control of vinca 

root rot disease by seedling treatment at the 

recommended dose of each fungicide. The soil 

was air dried at 2-3 percent moisture level and 

screened through a 2 mm sieve before use and 

the pots were filled and then infested. Infested 

soil was kept under the glasshouse conditions at 

25 + 2 temperature. Seedlings were treated with 

fungicides by soaking them in desired aqueous 

fungicide concentrations for 30 minutes and then 

transplanted to each pot (Mahmoud et al., 

2015). Four replicates of infested pots of each 

pathogen treatment were used for all tested 
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fungicides. Four pots of each non-infested 

treatment using distilled sterilized water served 

as control. All pots were labeled and randomized 

in the glasshouse. Pots were irrigated as 

required. Disease incidence percent and disease 

severity were calculated 2weeks later according 

to Wu et al. (2006) and Kaderabek et al. 

(2013). 

RESULTS 

Isolation, Purification, Identification, and 

Frequency of the Causal Pathogens 

Different soil-borne pathogens belonging to 

numerous fungal genera were isolated from the 

doubted diseased vinca plant root samples. The 

isolated soil-borne pathogens were purified as 

shown in Fig. 1 then morphological characters 

using molecular methods were identified under 

the Laboratory of Plant Pathology, Pl. Pathol. 

Dept., Fac. Agric., Zagazig Univ. The purified 

and identified microorganisms are of different 

isolates of Fusarium sp., and also of Rhizoctonia 

solani. 

Several researchers found that vinca plants 

are attacked by several plant pathogenic fungi 

(Nejat et al., 2015; Formica, 2015; Chase et 

al., 2018, Chung et al., 1998, Guarnaccia et al., 

2021 and Ghannam, Ebtihal et al., 2023). 

Vinca Root Rot Disease as Affected by 

Mineral Fertilization, under Greenhouse 

Conditions 

Data in Fig. 2 showed that Rhizoctonia solani 
2 and Fusarium solani significantly exhibit 
disease incidence and disease severity percentages 
being (25%) for both when Phosphoric acid 
(H3PO4) was applied as mineral fertilizer. 
Fusarium solani recorded the highest value of 
disease incidence (50%) and disease severity 
(50%) when Humate potassium, was investigated. 
Data also reveal that isolate Fusarium solani 
recorded less disease incidence and severity 
percentages (25%, 40%) when NPK2 and Pure 
potassium (K2O) were applied to the cultivated 
vinca soil. Mineral fertilization using Mono-
Potassium phosphate (KH2PO4), Ammonium 
nitrate (NH4NO3), Ammonium sulfate (NH4)2SO4, 
and NPK1 revealed completely healthy vinca 
plants without any symptoms of root rot, thus 
revealing the best results as seen in Fig. 2. 

Phosphoric acid (H3PO4) seemed to be the most 
suitable fertilizer as no incidence and severity of 
the disease were noticed when either Rhizoctonia 
solani 1 and or Fusarium proliferatum, were 
investigated. Humate potassium, pure potassium 
(K2O), and NPK2 fertilized plants seemed to be 
resistant. 

For Rhizoctonia solani 1 and Fusarium 

proliferatum, no symptoms of the disease were 

noticed. Application of Phosphoric acid (H3PO4) 

reveals the same results (25%) of disease 

severity after inoculation either with F. solani or 

Rhizoctonia solani isolate 2. 

In consequence, high plant growth parameters 

including shoot fresh and dry weights, (Table 1) 

and root fresh and dry weights (Table 2), were 

determined. Data in Table 1 illustrated by Fig. 3 

Reveal that the highest Shoot Fresh Weight 

(SFW) (g) and Shoot Dry Weight (SDW) (g) 

were significantly recorded when Ammonium 

sulfate (NH4)2SO4, was investigated in soil 

inoculated with R. solani 1 being (27.5 g and 

11.75 g). Treatment of NPK1 also reveals 

significant values when compared with soil 

inoculated with F. proliferatum (25.5 g and 10.6 

g) followed by F. solani (24.25 g and 10 g). The 

lowest shoot fresh and dry weights were recorded 

when Pure potassium (K2O) was investigated in 

soil inoculated with R. solani 2 (13 g and 5.25 g) 

followed by Humate potassium for F. solani 

revealing (13 g, 4.25 g), respectively. 

Data in Table 2 reveal the highest Root Fresh 

Weight (RFW) (g) and Root Dry Weight (RDW) 

(g) when soil was mineralized with Ammonium 

sulfate (NH4)2SO4 and inoculated with R. solani 

1 (5.88 g and 2.94 g) followed by treatment of 

NPK1 inoculated with F. proliferatum (5.3 g and 

2.65 g) followed by NPK1 of soil inoculated 

with F. solani (5 g and 2.50 g). The least root 

fresh and dry weights were recorded when 

NPK2 of isolate R. solani 2 was applied (2.25 g 

and 1.13 g). The lowest values of both fresh and 

dry weights of roots were obtained when 

Humate potassium was investigated when the 

soil was inoculated with F. solani (2.13 g and 

1.06 g). 

The obtained results were agreed with those 

obtained by Mur et al. (2017) who found that 

nitrogen is the most important nutrient for plant 

growth because of its role in disease resistance.  

https://apsjournals.apsnet.org/doi/10.1094/PDIS-09-20-1955-FE#b32
https://apsjournals.apsnet.org/doi/10.1094/PDIS-09-20-1955-FE#b32
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Fig. 1. Purified soil-borne pathogens isolated from diseased vinca plant root samples on PDA 

medium where A) Fusarium sp.1; B) Fusarium sp. 2; C) Fusarium solani; D) Fusarium 

sp. 4; E) Fusarium sp. 5;F) Fusarium sp. 6; G) Fusarium proliferatum ; H) Rhizoctonia 

solani 1 I) Rhizoctonia solani 2; J) Rhizoctonia solani 3 

 

 

 

Fig. 2. Effect of soil fertilization on disease incidence (a) (DI %) and disease severity (b) (DS %) 

caused by root-rot disease of Vinca rosa 
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Fig. 3. Effect of ammonium sulfate (NH4)2SO4 on vinca rosa plants infected with Rhizoctonia 

solani 1 under greenhouse conditions where: 1) non-inoculated soil and non-treated with 

ammonium sulfate (NH4)2SO4; 2) inoculated soil and treated; 3) inoculated soil with fungi 

 

Table 1. Vinca shoot fresh and dry weights as affected by mineral fertilizers of soil inoculated 

with the pathogenic fungi 

 

Fertilizer 

Shoot fresh weight Shoot dry weight 
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P
h

o
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h
o

r
u

s Phosphoric 

acid (H3PO₄) 
17.50 20.25 16.5 16.75 26.75 5.75 8.25 6.25 6.45 13.10 

Monopotassium 

phosphate(KH2PO4) 
17.00 21.25 16.75 18.00 26.75 8.50 9.25 6.37 7.00 13.10 

N
it

r
o

g
e
n

 Ammonium Nitrate 

(NH4NO3) 
16.50 15.00 16. 50 16.75 26.75 6.25 5.80 6.25 6.60 13.10 

Ammonium Sulfate 

(NH4)2SO4 
27.50 21.00 18.75 19.50 26.75 11.75 8.87 7.80 7.65 13.10 

P
o
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ss
iu

m
 

Humate potassium 14.75 17.75 13.00 16.00 26.75 5.75 8.00 4.25 6.20 13.10 

Potassium(K2O) 20.50 13.00 17.00 18.50 26.75 8.50 5.25 6.50 7.70 13.10 

N
P

K
 NPK1 20.50 18.50 24.25 25.50 26.75 7.37 8.00 10.00 10.60 13.10 

NPK2 14.75 13.00 14.50 19.00 26.75 5.50 4.50 5.37 8.10 13.10 

Cont. (-) 10.50 9.50 9.50 8.50  4.30 3.50 3.37 2.95  

LSD fungi  

LSD fertilizer 

LSD fungi* fertilizer 

0.9282 

0.9282 

2.0756 

0.4533 

0.4533 

1.0136 
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Table 2. Vinca root fresh and dry weights as affected by mineral fertilizers of soil inoculated 

with the pathogenic fungi 

Fertilizer 

Root fresh weight Root dry weight 
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h
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s Phosphoric acid (H3PO₄) 2.88 4.13 3.13 3.23 6.55 1.44 2.06 1.56 1.61 3.28 

Mono Potassium 

phosphate (KH2PO4) 
4.25 4.63 3.19 3.50 6.55 2.13 2.31 1.59 1.75 3.28 

N
it

ro
g

en
 

Ammonium Nitrate 

(NH4NO3) 
3.13 2.90 3.13 3.30 6.55 1.56 1.45 1.56 1.65 3.28 

Ammonium Sulfate 

(NH4)2SO4 
5.88 4.44 3.90 3.83 6.55 2.94 2.22 1.95 1.91 3.28 

P
o

ta
ss
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m

 

Humate potassium 2.88 4.00 2.13 3.10 6.55 1.44 2.00 1.06 1.55 3.28 

Potassium (K2O) 4.25 2.63 3.25 3.85 6.55 2.13 1.31 1.63 1.93 3.28 

N
P

K
 NPK1 3.69 4.00 5.00 5.30 6.55 1.84 2.00 2.50 2.65 3.28 

NPK2 2.75 2.25 2.69 4.05 6.55 1.38 1.13 1.34 2.03 3.28 

Cont. (-) 2.15 1.75 1.69 1.48  1.08 0.88 0.84 0.74  

LSD fungi 

 LSD fertilizer 

LSD fungi* fertilizer 

0.2266 

0.2266 

0.5068 

0.1134 

0.1134 

0.2535 

 

 

Also, the form of nitrogen fertilizer can 

influence plant disease incidence (Gullino et al., 

2015). The form of nitrogen can have striking 

effects on plant disease through root-mediated 

changes in pH, microbial profile in the 

rhizosphere, and alterations in the availability 

and function of micro-nutrients (McGovern and 

Elmer, 2018). As well as the presence of 

ammonium ions in the fertilizer promotes 

nitrogen uptake and enhances plant growth (Li et 

al, 2013). 

Phosphorus has been shown to suppress root 

rot in geranium caused by Pythium ultimum 

(Syed et al., 2020) and yellows in gladiolus 

caused by Fusarium oxysporum f. sp. gladioli 

(Prabhu et al., 2007) and to control plant 

diseases caused by Phytophthora and Pythium 

(Brunings et al., 2012). Yandoc et al., (2007) 

indicated that applications of phosphonate 

products significantly suppressed P. nicotianae 

root rot on vinca plants. Phosphorus fertilizers 

enhanced yield of the crops, and controlled 

several plant diseases (Gupta et al., 2017). 

Huber et al., (2012) and Gupta et al., 2017) 

found that the use of K significantly decreased 

the incidence of fungal diseases, bacteria, 

viruses, insects, mites, and nematodes. 

Potassium decreases the susceptibility of host 

plants up to the optimal level for growth (Rawat 

et al., 2016). 

Chemical Control 

In vitro evaluation of fungicides against 

vinca root rot pathogens 

Data presented in Table 3 show the effect of 

different fungicides on the linear growth of the 

tested vinca plant pathogenic fungi R. solani 1, 

R. solani 2, Fusarium solani, and F. proliferatum.  
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Table 3. Linear growth reduction percentage of vinca root-rot pathogens as affected by 

different fungicides 

Fungicide 
Concentrations 

(ppm) 

Fusarium 

solani 

Fusarium 

proliferatum 

Rhizoctonia 

solani 1 

Rhizoctonia 

solani 2 

R
iz

o
le

x
-T

 5
0

%
 

w
p

 

250 37.70 68.10 100.00 100.00 

500 51.80 71.10 100.00 100.00 

750 54.40 66.30 100.00 100.00 

1000 62.20 74.40 100.00 100.00 

O
cc

id
o

r 
5

0
%

 

w
p

 

250 100.00 100.00 100.00 100.00 

500 100.00 100.00 100.00 100.00 

750 100.00 100.00 100.00 100.00 

1000 100.00 100.00 100.00 100.00 

U
n

if
o
rm

 3
9

0
 

S
E

 

250 27.70 66.60 0.00 0.00 

500 38.80 66.60 0.00 0.00 

750 46.30 69.20 0.00 0.00 

1000 53.60 67.70 0.00 0.00 

N
a
sr

zo
l 

e 
2
5
%

 

E
C

 

250 63.30 100.00 83.30 78.80 

500 71.10 100.00 78.80 91.10 

750 73.30 100.00 81.10 88.80 

1000 76.60 100.00 80.00 90.00 

LSD fungi :0.6277 

LSD fungicides :0.5614 

LSD fungi* fungicides: 1.2554 

 

Occidor 50% wp completely inhibited linear 

growth of all the investigated pathogenic fungi 

at all tested concentrations where it recorded a 

reduction percentage of 100%. Rizolex-T 50% 

wp completely reduced linear growth of both 

isolates Rhizoctonia solani 1 and Rhizoctonia 

solani 2 at all tested concentrations as the 

reduction percentage indicates 100%. 

The higher the concentration, the higher the 

inhibition percentage of Rizolex- T 50% wp 

when both pathogens Fusarium solani and 

Fusarium proliferatum, were examined. 

However, it completely reduced R. solani 1 and/ 

or R. solani 2 growth. 

F. solani and F. proliferatum treated with 

fungicide Uniform 390 SE indicate that the 

higher the concentration, the higher of inhibition 

percentage. However, such fungicides reveal no 

effect on the growth of both R. solani 1 and/ or 

R. solani 2. 

A complete reduction percentage of F. 

proliferatum was obtained when the fungicide 

Nasrzole 25% EC was investigated at all its 

investigated concentrations. It recorded high 

growth inhibition percentage when F. solani, R. 

solani 1 and R. solani 2, were examined. 

However, it caused a complete reduction 

percentage at all its concentrations when F. 

proliferatum, was investigated. 

In vivo evaluation of fungicides against 

vinca root rot pathogens 
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Data in Fig. 4 indicate that all the 

investigated fungicides completely prevent the 

infection with root rot pathogens of vinca plants 

except for Fusarium proliferatum when Rizolex-T 

50% wp was examined where disease incidence 

(DI%) and disease severity (DS%) recorded 

(25% and 40%), respectively. On the other hand, 

Occidor 50% wp recorded disease incidence (DI 

%) and disease severity of (25%, 40%, and 25%, 

60%) for both R. solani 2 and F. solani, 

respectively. Application of Nasrzole 25% EC 

indicates complete inhibition of disease parameters 

when all the pathogens were examined except 

for those of Rhizoctonia solani 2 where both DI 

and DS only recorded 25% and 60%, respectively. 

However, Uniform 390 EC indicates a complete 

reduction of both disease incidence and severity 

when applied to all pots inoculated with any of 

the investigated pathogens. 

Such results were consequently followed by 

high plant growth parameters including (SFW g) 

and (SDW g) (Table 4) and (RFW g) and (RDW 

g) (Table 5). Data in Table 4 illustrated by Fig. 

(5) show that the highest SFW g and SDW g 

were obtained in the treatment of R solani 1 

when Nasrzole 25% EC was investigated being 

(20.5g and 9.33g), respectively. However, the 

least SFW g and SDW g were recorded in the 

treatment of Fusarium solani when Rizolex-T 

50% WP was investigated (10.25 g and 4.75 g), 

respectively. 

The same general trend was obtained in 

(Table 5) when root fresh and dry weights were 

determined as affected by the same different 

pathogenic fungi genera by applying the same 

different fungicides while Nasrzole 25% EC 

exhibited the best values when Rhizoctonia 

solani 1 and Fusarium solani treatments, were 

investigated. 

These results are in agreement with Mahato 
(2005) who found that fungicides used in 
agriculture production. Ornamental plants are 
grown for aesthetic value only; the concern of 
residues on plants is not as serious as on food 
crops. Hence, the chemical control method is 
used extensively in ornamentals especially when 
they are produced outdoors (Lubbe and 
Verpoorte, 2011). Fungicides are an effective 
means of soil-borne disease control and are 
extensively used in agriculture (Panth et al., 
2020). 

Greenhouse and field studies have shown 

that biological agents are strictly preventive, 

which means that they should be applied before 

the occurrence of disease. If the disease 

infection has already occurred, systemic 

fungicides are the best option for disease control 

(Daughtrey and Buitenhuis, 2020). 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Effect of fungicides on disease incidence (a) (DI %) and disease severity (b) (DS %) of 

root-rot disease on vinca rosa 
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Fig. 5. Effect of Nasrzole 25% EC fungicide against vinca plants infected with Rhizoctonia 

solani 1 under greenhouse conditions Where: 1) control; 2) inoculated soil and treated 

with Uniform 390 SE; 3) inoculated soil with fungi 

 

Table 4. Vinca plant growth parameters (shoot fresh and dry weights) as affected by different 

fungicides of soil inoculated with the pathogenic fungi 

Fungicides 

Shoot fresh weight Shoot dry weight 
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Rizolex-T 50% wp 11.50 10.75 10.25 11.50 26.75 5.38 4.88 4.75 6.25 13.10 

Occidor 50% wp 15.25 17.50 16.50 17.75 26.75 6.23 8.75 8.25 8.88 13.10 

Uniform 390 SE 14.75 14.00 15.75 10.50 26.75 6.10 6.75 7.88 5.13 13.10 

Nasrzole 25% EC 20.50 18.00 15.25 17.75 26.75 9.33 9.00 7.50 8.88 13.10 

Cont. (-) 10.50 9.50 9.50 8.50  4.30                 3.37 2.95  

LSD fungi  

LSD Fungicides 

LSD fungi*Fungicides 

1.1761 

1.1761 

2.6298 

0.5777 

0.5777 

1.2917 
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Table 5. Vinca plant growth parameters (root fresh and dry weights) as affected by different 

fungicides of soil inoculated with the pathogenic fungi 

Fungicides 

Root fresh weight Root dry weight 
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Rizolex-T 50% wp 2.69 2.44 2.38 3.13 6.94 1.34 1.22 1.19 1.56 3.47 

Occidor 50% wp 3.11 4.38 4.13 4.44 6.94 1.56 2.19 2.06 2.22 3.47 

Uniform 390 SE 3.05 3.38 3.94 2.56 6.94 1.53 1.69 1.97 1.28 3.47 

Nasrzole 25% EC 4.66 4.50 3.75 4.44 6.94 2.33 2.25 1.88 2.22 3.47 

Cont. (-) 2.16 1.75 1.69 1.48  1.08 0.88 0.84 0.74  

LSD fungi  

LSD Fungicides 

LSD fungi*Fungicides 

0.2888 

0.2888 

0.6458 

0.1441 

0.1441 

0.3222 
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 اــــىَكــذور انــــــٍ جـــفـزض عـــــــى يــــــزة عهــــــــؤثــــــم انًــــــــىايـــط انعـبع

 عطيت واسايه عثًاٌ عطااللهيحًد دونت أَىر عبد انقادر ويحًىد يحًد  -ابتهال عبدانًُعى غُاو 

 يصش  – جبيعت انضقبصٚق –كهٛت انضساعت  –قسى أيشاض انُببث 

 .خلال ْزِ انذساست حى انخشكٛض عهٗ حأثٛش الأسًذة انًعذَٛت انًخخهفت عهٗ َسبت ٔشذة الإصببت بًشض عفٍ جزٔس انُٕٚكب

حى اظٓبس اسخشاحٛجٛبث انخسًٛذ انفعبنت نذعى صحت انُببث  .ٔكزا دساست فعبنٛت انًبٛذاث انفطشٚت ضذ الإصببت ببنًشض

أد٘ انخسًٛذ بكبشٚخبث الايَٕٕٛو انٗ حأثٛشاث إٚجببٛت عهٗ ًَٕ ٔقذ  .ٔدٔسْب فٙ يكبفحت يشض عفٍ انجزٔس فٙ انُٕٚكب

ٍٛ أظٓش اكسٛذ انبٕحبسٕٛو ْٕٔٛيبث انبٕحبسٕٛو فعبنٛت يحذٔدة فٙ يكبفحت فٙ ح .الإصببت ببنًشض عذلاثانُببث ٔحقهٛم ي

حٙ ٔأٔكسٛذٔس حثبٛطب كبيلا ضذ جًٛع انفطشٚبث انًخخبشة عهٗ انبٛئت -ٔقذ أظٓش كلًا يٍ انًبٛذ انفطش٘ سٚضٔنكس .انًشض

ٔقذ اثش  .ٛعت انعضنت انفطشٚتصٔل دسجبث يخخهفت يٍ انفعبنٛت طبقب نطب-فٙ حٍٛ أظٓش انًبٛذ َٕٚٛفٕسو َٔصش .يعًهٛبً

اسخخذاو انًبٛذاث انفطشٚت بذسجبث يخخهفت يٍ انفعبنٛت فٙ انٕقبٚت يٍ انعذٖٔ بًسبببث يشض عفٍ جزس انُٕٚكب ححج 

ححج  proliferatum Fusariumحٙ حأثٛشا جضئًٛب عهٙ انفطش -ٔقذ أظٓش انًبٛذ انفطش٘ سٚضٔنكس .ظشٔف انصٕبت

فعبنٛت جٛذة ضذ انفطش  أٔكسٛذٔسٔقذ أعطٗ انًبٛذ انفطشٖ ظشٔف انصٕبت عهٗ انشغى يٍ فعبنٛخّ انقٕٚت يعًهٛب، 

Rhizoctonia solani  1ٔنكُّ كبٌ أقم فعبنٛت ضذ انفطش  2انعضنت solani Fusarium  كًب كبٌ نهًبٛذ 1عضنت سقى .

 Fusarium ضذخخببسْب، يع فعبنٛت جضئٛت فقط انًًشضّ انخٙ حى اصٔل فعبنٛت كبيهت ضذ انعذٖٔ بًعظى انًسبببث -َصش

solani   بشكم يعُٕ٘ عهٗ يعذلاث ًَٕ َببحبث  صٔل أثش-اسخخذاو انًبٛذاث انفطشٚت، ٔخبصت َصش . كًب ا2ٌانعضنت

 .انُٕٚكب انًصببت بًسبببث يشض عفٍ انجزٔس انًخخهفت
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 انًحكًـــــىٌ:

 .جبيعت طُطب -كهٛت انضساعت -قسى انُببث انضساعٙ - أسخبر أيشاض انُببث انًخفشغانذهبي       يحًد يصطفيحساٌ يحًد  أ.د. -1

 .جبيعت انضقبصٚق -كهٛت انضساعت -أسخبر ٔسئٛس قسى أيشاض انُببث       اســـــــــعب اَتصار انسيد عبدانُبيأ.د. -2


