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ABSTRACT 
 

Effect of plant oils against damping-off, and root rots of peanut compared to a recommended fungicide 
Rizolex-T was evaluated, under greenhouse and field conditions. Effect of four plant oils; cumin, thyme, garlic 
and cardamom at five concentrations (0.25%, 0.50%, 1%, 2% and 4%), on the linear growth of F. solani, M. 
phaseolina, R. solani and S. rolfsii. were tested. Garlic oil had the strongest and most extensive inhibitory effect 
on all fungi tested followed by thyme oil. Reduction in linear growth increased by increasing concentration of 
the tested plant oil from 0.25% up to 4%. Extended greenhouse and field trails for two successive seasons 2011 
and 2012 proved that the application of essential oils significantly reduced peanut damping-off and root rots 
incidence. Thyme followed by cumin at 4% gave the highest effective on reducing damping-off and root rot 
incidence as well as increasing of percentage of survival plants. An opposite relationship between the disease 
incidence and concentrations of applied essential oils was recorded. The increase in peanut yield also followed 
the same trend. Data clearly proved that, ability of some tested plant oils to show relative similarly efficiency in 
reducing damping-off and peanut root rot incidence compared with the fungicide Rizolex-T. In this respect, 
thyme (4%) was the nearest one to the fungicides efficiency in reducing peanut pre- and post-emergence 
damping-off and peanut root rot incidence followed by cumin at the same concentration compared to other 
tested plant oils during greenhouse and field trials for two cultivation seasons 2011 and 2012. 
 
Key words: Peanut, damping-off, root rots, fungicides efficiency, plant essential oils, cumin, thyme, garlic, 

cardamom 
 
Introduction 
 

Peanut (Arachis hypogaea L.) is one of the most important leguminous and oil crops in Egypt and in many 
parts of the world. Damping-off and root-rot diseases (Rhizoctonia solani, Sclerotium rolfsii, Macrophomina 
phaseolina and Fusarium spp.) are among the most destructive diseases, which attack peanut plants and causing 
quantitative and qualitative losses of yield (Mahmoud et al., 2006). 

Essential oils are concentrated, hydrophobic liquid containing volatile aromatic compounds extracted from 
plants. They may provide potential alternatives to the control agents currently used because the compositions of 
essential oils are rich of bioactive chemicals. They have biological activities such as antimicrobial activity, 
which frequently related to the essential oil fraction or to sulfur-containing compounds in the aqueous phase 
(Uda et al., 1993, Gould, 1995 and El-Moshtohory, 2007). These compounds are responsible for the aroma and 
flavor characteristic (Gould, 1995 and El-Moshtohory, 2007). Volatile of many spices such as cardamom fruits 
was proved to be one of the most effective inhibitor of the microbial growth and having a good antibacterial 
activity with direct contact and also used as medical drugs (El-Gayyar et al., 2001, and Leal et al ., 2003). 

Abd EL-Qader (2004) showed that the inhibitory effect of cardamom volatile oil against three fungi strains 
(Fusarium moneflora, A. niger and A.flavus) and two yeast strains (Saccharomyces cerevisiae and 
Kluyvromyces lactis), increased as its concentration increased. The inhibitory activity of the applied volatile oil 
was higher on fungi strains than that of yeast. Moreover, EL-Bastawesy and Mohamed (2005) examined the 
volatile and fixed of cardamom for their antifungal activity against two strains of spoilage fungi namely A. 
flavus and A.ochraceus .They found that the inhibitory effect of volatile oil against some pathogenic fungi 
increase as volatile oil concentration increased.  

Ozcan and Erkmen (2001) studied the antifungal activity of essential oils of 9 spices (cumin, savory, laurel, 
oregano, basil, seafennel, myrle, pickling herb and mint) at 3 concentrations (1, 10 and 15 %) on yeast 
(Saccharomyces cerevisia and Candida rugosa) fungi (Rhizopus oryzae and Aspergillus niger). Candida rugosa 
and Saccharomyces cerevisia were sensitive to savory, oregano and cumin essential oils. Moreover, Cuminum 
cyminum caused an actual inhibition effect on Candida albicans, Candida rugosa, Saccharomyces cerevisia and 
Aspergillus niger (Metwali 2003, Jirovetz et al., 2005, Pawar and Thaker 2006 and El-Moshtohory, 2007). 
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Soaking peanut seeds in garlic extract before sowing decreased root-rot disease incidence incited by M. 
phaseolina and R. solani from 66.67% and 33.33% (in controls) to 26.67% and 0.0%, respectively (Osman et al. 
1996). However, adding garlic or onion aqueous extracts to soils infested with R. solani, M. phaseolina and F. 
oxysporum f. sp. vasinfectum greatly reduced pre and post-emergence damping-off caused by these pathogens 
(Raja and Kurucheve 1999).  

Thyme extract was the most effective against the growth of M. phaseolina and other pathogenic fungi. The 
reduction of linear growth increased more or less by increasing the concentration of plant products (El-Habbaa 
et al. 2002). Moreover, thyme oils presented inhibitory effects on food spoilage caused by A. niger and A. flavus 
(Viuda et al., 2007). The thyme oil had strong fungicidal effect on Penicillium and Alternaria (Mironescua and 
Georgescub, 2008), A. alternate (Hadizadeh et al., 2009). Hussein (2011), showed that,  thyme gave the highest 
effect in controlling peanut damping-off and root rot diseases which caused by Rhizoctonia solani. 

 The aim of this research was attempt to study the ability of plant oils in controlling of damping-off and 
peanut root rots incidence compared to a recommended fungicide.  
 
Materials And Methods 
 
1. The fungal pathogens (s): 

 
The fungal isolates (Fusarium solani, Macrophomina phaseolina, Rhizoctonia solani and Sclerotium rolfsii) 

which used throughout this study, previously isolated by the authors from diseased peanut roots and their 
pathogenic capabilities were confirmed also (Mahmoud, et, al., 2006).     
 
2. Preparation of fungal inoculum: 

 
Inocula of isolates of F. solani, M. phaseolina, R. solani, Sclerotium rolfsii were prepared using sorghum - 

coarse sand - water (2:1:2 v/v) medium. The ingredients were mixed, bottled and autoclaved for 2 hours at 1.5 
air pressure. The sterilized medium was inoculated using agar discs, obtained from the periphery of 5-day-old 
colony of each of the isolated fungi. The inoculated media incubated at 28°C for 15 days and then used for soil 
infestation. 
 
3. Soil Infestation: 

 
Inoculum of each isolate of F. solani, M. phaseolina, R.   solani and S. rolfsii was mixed thoroughly with 

the soil surface of each pot, at the rate of 2% w/w , and was covered with a thin layer of sterilized soil. The 
infested pots irrigated and kept for 7 days before sowing. 
 
3. Disease assessment: 

 
(A) Disease assessment was recorded as percentages of pre- and post-emergence damping-off after 15 and 

30 days from sowing, respectively. Percentages of pre- and post-emergence damping-off were calculated using 
the following formula: 

% Pre- emergence = 100 X 
seedssown  ofNumber 

seeds germinatednon  ofNumber  

% Post- emergence = 100 X 
seedssown  ofNumber 

seedlings dead ofNumber  

 (B) Percentages of infected plants by root-rot and survived healthy plants were estimated after uprooting 
(120 days from sowing) as follows: 

% Root rot     =  100 X 
seedssown   ofNumber 

rot -root with plants ofNumber  

% Healthy plants = 100 X 
seedssown ofNumber 

plantshealthy    survived  ofNumber  

(C) Percentages of treatment efficacy in reducing the diseases infection was calculated as follows: 

% Treatment efficiency = 100 X 
Control

Treatment -Control  

% Oil plants efficiency to fungicides efficacy = 100 X 
 efficiency  Fungicide

efficiency oilsPlant  
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4. Used of plant oils: 
 
Commercial essential oils of Garlic, Cumin, Cardamom and thyme were used in the present work. Essential 

oils used in the study obtained from Chemical Industrial Development Company (CID), Egypt.  
 
4.1. Effect of different plant oils on the linear growth of tested fungi in vitro:    

 
The inhibitory effect of different concentrations of the plant oils namely Garlic, Cumin, Cardamom and 

thyme on the in vitro linear growth of F. solani, M. phaseolina, R. solani and S. rolfsii were evaluated. Sterilized 
concentrations of plant oils 0.25, 0.5, 1.0, 2.0, 4.0% were added to a known amount of sterilized PDA medium 
aseptically and immediately before pouring in Petri plates. After medium solidification the plates were 
inoculated with 5 mm disk of each fungal isolates and incubated at 27 0C. Three plates for each particular 
treatment were used as replicates. Linear growth was observed daily and diameters of fungal colonies in “mm” 
were recorded when any of control plates were filled with the fungal growth.  
 
4.2. Greenhouse experiments: 

 
Pots experiment were carried out for studying the effect of plant oils which used as seed dressing treatment, 

at four different concentrations 1%, 2% and 4% (v/w) which applied as seed dressing at sowing and the 
fungicide Rizolex-T 50% (Tolclofos-methyl 20% + thiram 30%) applied as seed dressing at the rate of 3g/kg 
seed.. The experiments were carried out at Agriculture Research Center, Giza. Peanut seeds, cv. Giza 6, were 
used for sowing in 50 cm-diameter pots containing soil previously infested with R. solani, F. solani, S. rolfsii 
and M. phaseolina (2% w/w). Ten seeds were sown per each pot. Experiment were used for each replicated for 
five times. Disease assessment recorded as percentage of damping- off, root rot and survival plants as previously 
mentioned. 
 
4.3. Field experiments: 

 
Field experiments were carried out during peanut sowing seasons in 2011 and 2012 under naturally infested 

soil, at Ismailia Experimental Station of Agricultural Research Center (ARC).The soil type was sandy loam 
(77%.sand, 11% silt and 12% clay and pH 7.98). Peanut seeds, Giza 6 cv., use for sowing throughout these 
experiments. The plant oils and Rhizolex-T 50% were applied as previously mentioned in greenhouse 
experiment. Cultural practices and fertilization for the peanut crop applied as recommended. Seeds were sow on 
the first week of May with 10 cm spacing between plants. The experimental unit area was 10.5 m2 (1/400 
fed.).The experiment was arranged in completely randomized block design with four replicates. Disease 
assessment recorded as previously mentioned.  
 
4.4. Chemical analysis of plant oils tested: 

 
The obtained Essential oils were used for GC Mass analyses (Basyony et al., 1989).These analyses carried 

out at Agricultural Research Center (ARC) Plant Pathology Res. Inst. Biotechnology Unit. Using GC Mass 
System (Agilent Technologies 5975 Inert XL Mass Selective Detector). The conditions separation was as 
(Basyony et al., 1989). The effectiveness of four oil plant, Garlic, Cumin, Cardamom and thyme on the 
incidence of damping off and root rots in three separate experiments were tested. 
 
5. Statistical analysis: 

 
The data were statistically analyzed by analysis of variance (ANOVA) using the statistical Analysis System 

(SAS Institute, inc, 1996). Means separated by Duncan’s Multiple Range Test at P ≤ 0.05 levels.  
 
Results: 

 
These experiments were carried out to evaluate the efficiency of certain plant oils, Cumin, Cardamom, 

Garlic and Thyme beside Rizolex-T (recommended fungicide) as standard against peanut damping-off, and root 
rots diseases under artificial inoculation in greenhouse and field conditions.  
 
1. Effect of different plant oils on the linear growth of F. solani, M. phaseolina, R. solani and S. rolfsii: 

 
This study was conducted to evaluate effects of four plant oils at five concentrations (0.25%, 0.50%, 1%, 

2% and 4%) on the linear growth of F. solani, M. phaseolina, R. solani and S. rolfsii. It is clear from results in 
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Table (1) that, linear growth of study pathogen were significantly reduced by most tested plant oils treatments 
compared to control. 

 
Table 1: Effect different concentrations of plant oils on on the linear growth of F. solani, M. phaseolina, R. solani and S. rolfsii: 

Plant oils Conc. 
% 

Liner growth (cm) 
Rhizoctonia  solani Fusarium solani Macrophomina  phaseolina Sclerotiom rolfsii 

Cumin 0.25% 8.5 ab z) 5.8 bc 6.3 bc 6.9 abc 
0.50% 6.0 cd 3.9 def 4.3 cde 4.7 cde 

1% 4.4 efg 2.8 fgh 3.1 ghi 3.4 fgh 
2% 3.9 fgh 2.5 fgh 2.7 ghi 3.0 fgh 
4% 3.6 fgh 2.3 fgh 2.5 ghi 2.8 fgh 

Cardamom 0.25% 8.5 ab 6.6 b 7.2 ab 7.9 ab 
0.50% 6.0 dc 3.9 def 4.2 def 4.7 dce 

1% 4.6 def 3.0 fgh 3.3 fgh 3.6 efg 
2% 4.1 efg 2.6 fgh 2.9 ghi 3.2 fgh 
4% 4.0 efg 2.6 fgh 2.8 ghi 3.1 fgh 

Garlic 0.25% 6.6 bc 4.3 cde 4.7 cd 5.2 cd 
0.50% 4.1 efg 2.6 fgh 2.8 ghi 3.1 fgh 

1% 3.3 fgh 2.1 gh 2.3 ghi 2.5 fgh 
2% 2.7 fgh 1.6 h 1.8 hi 2.0 fgh 
4% 1.7 h 1.0 h 1.1 i 1.2 h 

Thyme 0.25% 8.4 ab 5.5 bcd 6.0 bc 6.6 bc 
0.50% 5.2 dce 3.4 efg 3.7 efg 4.1 def 

1% 4.3 efg 2.7 fgh 3.0 ghi 3.3 fgh 
2% 3.0 fgh 1.9 gh 2.1 ghi 2.3 fgh 
4% 2.2 gh 1.4 h 1.5 hi 1.7 gh 

Control 9.0 a 9.0 a 9.0 a 9.0 a 
z) Means in each column with the same letter are not significantly different according to Duncan's Multiple Range Test (P = 0.05). 

 
Reduction in linear growth increased by increasing concentration of tested plant oil from 0.25% up to 4%. 

Garlic oil was the most effective for reducing mycelial growth followed by thyme oil. 
Regarding to mycelial growth of pathogens (Table, 1), Rhizoctonia solani seems to be the most tolerant for 

plant oils followed by Sclerotiom rolfsii. 
 
Table 2: The relative concentration of active components in cumin oil 

Peak Rt relative conc. Compound name 
1 7.611 1.66 Alpha-pinen 
2 8.968 1.6 Pinene 
3 16.418 11.75 Beta-cumic aldehyde 
4 20.457 1.21 Beta-metha-1,4-dien-7-01 
6 21.55 2.45 1,4-Benzenediamine 
7 21.865 2.5 Myrtenal 
9 22.5 3.76 Benzenetganol ,alpha-methyl 
10 23.433 10.62 Benzoic acid 
11 23.69 1.7 Benzoxirene 
12 24.056 5.47 Carotol 
13 24.583 0.72 4-pyridinol, acetate (ester) 
14 24.806 1.28 Daucol 
15 25.218 2.29 Guaiol 
16 26.666 1.03 Isopropyl-4-meth 
19 27.244 2.17 Phenol,2,5-dimethyl 
20 27.564 1.43 Coumarin 
21 27.69 1.46 Benzenetganol ,alpha-methyl 
22 28.497 0.35 Benzene 
23 28.954 2.15 Benzene 
24 29.269 0.6 Cembrene 
25 29.63 1.37 2,5-Dimethylhydroquinone 
26 29.973 4.39 1-butenyl-thiophene 
28 30.682 3.12 Preclathridine A 
29 30.82 1.37 Benzene 
30 31.123 3.85 Phenathrenemethanol 
31 31.426 3.04 Phenol 
32 31.649 2.07 2-pyridylacetamide 
33 31.85 1.9 Alpha-terpinyl propinate-gamma-terpinene 
34 32.01 1.54 E,E-Alpha- farnesene 
35 32.256 2.48 E,E-Alpha- farnesene 
36 32.719 4.61 Benzene 
37 34.219 3.95 2-hydroxyphenyl 
38 34.488 2.16 Benzoic acid 

Totale 92.05  
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2. The relative concentration of active components in plant oil: 
 
GC-mass analysis of the active components in the tested plant oils (Tables 2, 3, 4 and 5) indicate the 

presence of thirty-three fraction in cumin, twenty four fraction in thyme, six fraction in garlic and seventeen 
fraction in cardamom. 

Data clear showed that, the major components in cumin oil were beta-cumic aldehyde and benzoic acid, in 
thyme oil were 1,8-cineol and phenol 1- methylethyl and in garlic oil were allyltrisulifide and diallyl disulphide. 
While, the major components in cardamom oil were 1,8-cineole and terpinyl acetete. 
 
Table 3: The relative concentration of active components in thyme oil 

Peak Rt relative conc. Compound name 
1 6.662 0.7 Alpha -pinene 
2 7.835 1.74 Sabinene 
3 8.252 1.1 2-Beta-pinene 
4 9.465 23.96 1,8-cineol 
5 10.175 1.45 Gamma-Terpinene 
6 11.445 4.42 Linalool L 
7 13.248 0.36 Borneol L 
8 13.476 2.02 Terpinene-4-01 
9 13.894 3.72 Alpha terpineol 
10 15.096 1.21 Cuminic 
11 15.227 1.3 Linalyl acetate 
12 15.473 0.69 Geraniol 
13 16.292 0.99 Benzyl alcohol 
14 17.058 20.54 Phenol 1- methylethyl 
15 17.665 14.5 Aplpha -terpinenyl acetate 
16 18.077 0.21 Carvacryl acetate 
17 18.214 0.63 Geranyl acetate 
18 19.067 0.87 Trans -caryophyllene 
19 20.034 0.16 Benzoic acid 
20 20.497 0.56 Tert- butylcatechin 
22 22.511 0.37 Caryophllene oxide 
23 24.394 0.31 Apiol 
27 29.607 16.17 n-hexadecanoic acide 
29 31.077 0.75 Linolieic acid methyl ester 

Total 98.73  
 
Table 4: The relative concentration of active components in garlic oil 

Peak Rt relative conc. Compound name 
1 5.094 25.8 Diallyl disulphide 
2 5.893 18.57 4-(Methylthio)butyric acid 
3 8.032 29.38 Allyltrisulifide 
4 9.113 6.00 Methyl allyl disulfide 
5 11.086 15.81 Diallyl tetrasulphide 
6 14.059 4.44 Propanedioic acid 

Total 100  

 
Table 5: The relative concentration of active components in cardamom oil 

Peak Rt relative conc. Compound name 
1 7.617 2.59 Alpha-pinene 
2 10.358 15.6 1,8-cineole 
3 13.173 1.32 Gamma -terpinene 
4 13.465 3.68 Alpha- Terpinolene 
5 16.787 21.6 Terpinyl acetete 
6 21.064 6.5 6,11-Dimethyl-2,6,10-dodecatrien-1-01 
7 21.344 2.69 Alpha-Terpinenyl acetate 
8 21.808 2.97 4(5)-acetyl-2-(2-propyl)-1H-imidazole 
9 22.048 4.77 Beta-selinene 
10 22.334 2.84 Naphthalene 
11 22.855 5.04 1,2-Ethanediol,1,2-dimyrtenyl 

-(E)-3(10)-caewn-2-ol 
12 23.141 7.24 Nerolidol 
13 23.456 6.09 Acetic acid 
17 23.616 2.73 Beta-Gurjunene 
18 24.8 6.33 5-Aminoindazole 
19 25.435 1.14 2-pentene,2-methyl 
29 25.556 2.78 Farnesol Isomer B 

Total 95.9  
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3. Effect of different plant oils on incidence of peanut damping-off and root rot under greenhouse conditions: 
 
Data in Table (6) indicate that, all tested plant oils at the tested concentrations showed significantly reduced 

incidence of peanut damping-off and root rots incidence compared to non-treated control. 
Generally, thyme oils followed by cumin at 4% and garlic oils at 4% gave the highest percentage of 

survival plants. Thyme oil gave the highest effect on damping-off incidence followed by cumin. While, thyme, 
cumin and garlic at 4 % recorded the highest effect on peanut root rot incidence. 

Data also showed that, there is a relation between plant oils concentrations and their effect on the incidence 
of the different studied disease parameters. Data clearly indicated that, increasing the concentration of plant oils 
led to increase their effect in reducing the incidence of the diseases (Table 6). 
 
Table 6: Effect of plant oils on incidence of peanut damping-off and root rot under artificially conditions 

Treatment Conc. Damping-off Root rots Healthy 
survival Pre Post Total 

Cumin 1% 10 cd z) 8 bc 18 de 14 b 68 fg 
2% 10 cd 8 bc 18 de 10 cd 72 de 
4% 8 de 8 bc 16 e 8 de 76 c 

Cardamom 1% 14 b 10 b 24 b 14 b 62 h 
2% 12 bc 10 b 22 cd 14 b 64 g 
4% 10 cd 8 bc 18 cd 10 cd 72 ef 

Garlic 1% 12 bc 10 b 22 bc 12 bc 66 g 
2% 10 cd 10 b 20 cd 10 cd 70 ef 
4% 8 de 8 bc 16 e 10 cd 74 dc 

Thyme 1% 10 c 8 b 18 d 12 b 70 e 
2% 8 de 8 bc 16 e 8 de 76 c 
4% 6 ef 6 c 12 f 8 de 80 b 

Rizolex-T 4 f 6 c 10 r 6 e 84 a 
Control 18 a 16 a 34 a 18 a 48 i 

z) Means in each column with the same letter are not significantly different according to Duncan's Multiple Range Test (P = 0.05). 

 
Data in Fig (1) showed that thyme followed by cumin, garlic at 4% gave the highest efficiency in reducing 

damping-off, and peanut root rot compared to other treatments, while cardamom at 1% gave the lowest 
efficiency compared to other treatment. 
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Fig. 1: Efficiency of different tested plant oils for controlling of peanut damping-off and root rots incidence  
            under greenhouse conditions in artificially infested soil.    

 
Data in Table (7) clearly showed the ability of some tested plant oils to be near the fungicide efficiency 

(Rizolex-T) in reducing damping-off and peanut root rot diseases. In this respect, thyme (4%) was the nearest 
one to fungicide efficiency in reducing peanut pre-emergence damping-off (85.71%) and gives the same 
efficiency in reducing peanut pre-emergence damping-off (100%) while, in their efficiency in reducing peanut 
root rot was 91.66 %. 
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Table 7: The percentage efficiency of different tested plant oils to fungicides efficacy z) on damping-off, and root rot incidence of peanut  
             under greenhouse conditions.   

Treatment Conc. Damping-off Root rots Healthy 
survival 

Pre Post Total 

Cumin 1% 57.14 80.00 66.67 33.33 44.44 

2% 57.14 80.00 66.67 66.66 61.11 

4% 71.43 80.00 75.00 83.33 83.33 

Cardamom 1% 28.57 60.00 41.67 33.33 38.89 

2% 57.14 60.00 58.33 33.33 50.00 

4% 42.86 80.00 58.33 66.66 61.11 

Garlic 1% 42.86 60.00 50.00 50.00 61.11 

2% 57.14 60.00 58.33 66.66 66.67 

4% 71.43 80.00 75.00 66.66 77.78 

Thyme 1% 57.14 80.00 66.67 50.00 64.45 

2% 71.43 80.00 75.00 83.33 72.22 

4% 85.71 100.00 91.66 83.33 88.89 

Rizolex-T 100 100 100 100 100 

z) % Plant oils efficiency to fungicides efficacy = (% Plant oils efficiency/ fungicides efficacy) x 100 
 
4. Effect of different plant oils peanut damping-off and root rot incidence under field conditions: 

 
Presented results in Tables (8&9) illustrated that, plant oil treatments gave a significant effect in increasing 

survival plants during the two successive seasons 2011 and 2012. Increase of their concentration gave a 
significant effect on damping-off and peanut root rots incidence. 
 
Table 8: Effect of plant oils on incidence of peanut damping-off and root rot under field conditions during season 2011. 

Treatment Conc. 
% 

Damping-off Root rots Healthy 
survival Pre Post Total 

Cumin 1% 6.38 cd z) 5.58 cde 11.96cde 11.39 bc 76.65 e 
2% 5.65 def 4.93 def 10.58 ef 9.73 c 79.69 d 
4% 3.39 fgh 2.90 fg 6.29 hi 6.86 d 86.85 b 

Cardamom 1% 8.83 ab 7.79 ab 16.62 b 13.05 ab 70.33 f 
2% 7.11 bc 6.24 bcd 13.35 cd 11.64 bc 75.01 e 
4% 6.04 cde 5.28 cde 11.32 de 9.73 c 78.95 d 

Garlic 1% 7.50 bc 6.59 bc 14.09 c 14.72 a 71.19 f 
2% 5.95 cde 5.65 cde 11.60 de 13.05 ab 75.35 e 
4% 4.73 efg 4.10 efg 8.83 fg 11.39 bc 79.78 d 

Thyme 1% 6.65 bcd 5.93 bcd 12.58cde 11.39 bc 76.03 e 
2% 4.06 fgh 3.50 fg 7.56 gh 9.73 c 82.71 c 
4% 2.88 gh 2.43 g 5.31 hi 6.40 d 88.29 ab 

Rizolex-T 2.30 h 1.91 g 4.21 i 6.07 d 89.72 a 
Control 11.06 a 10.00 a 21.06 a 15.20 a 63.74 g 

z) Means in each column with the same letter are not significantly different according to Duncan's Multiple Range Test (P = 0.05). 

 
Table 9: Effect of plant oils on incidence of peanut damping-off and root rot under field conditions during season 2012. 

Treatment Conc. 
% 

Damping-off Root rots Healthy 
survival Pre Post Total 

Cumin 1% 7.83 bde 5.22 bde 13.05cd 13.69cde 73.26g 
2% 6.12 efg 4.00 def 10.12 efg 11.74 efg 78.14de 
4% 4.92 fg 3.04 efg 7.96 gh 9.78 gh 82.26 c 

Cardamom 1% 9.65 b 6.59 b 16.24 b 15.64 ab 68.12 h 
2% 8.33 bcd 5.60 bcd 13.93 bcd 13.24cde 72.83 g 
4% 8.15 bcd 5.47 bcd 13.62 cd 10.53fgh 75.85 ef 

Garlic 1% 8.83 bc 5.97 bc 14.80 bc 15.43 abc 69.77 h 
2% 6.23 efg 4.22 def 10.45 ef 14.44 bcd 75.11 fg 
4% 5.12 fg 3.26 def 8.38 fgh 12.53 def 79.09 d 

Thyme 1% 7.03 def 4.62 def 11.65 de 13.69 cde 74.66 fg 
2% 5.73 efg 3.65 def 9.38 efg 11.74 efg 78.88 d 
4% 3.92 gh 2.29 g 6.21 h 8.22 hi 85.57 b 

Rizolex-T 2.54 h 1.26 g 3.80 i 7.34 i 88.86 a 
Control 12.95 a 9.56 h 22.51 h 17.64 h 59.85 

z) Means in each column with the same letter are not significantly different according to Duncan's Multiple Range Test (P = 0.05). 
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In this respect, the highest reduction of plant oils in damping-off and peanut root rots during the two 
seasons detected by thyme treatment at 4% followed by cumin and garlic at the same concentration.  

Cardamom at 1 % recorded the lowest effect on damping-off and peanut root rots incidence during the two 
growing seasons 2011 and 2012. Regard to the effect of plant oils concentration on damping-off and peanut root 
rots incidence, data in field experiments showed that, increasing the concentration of plant oils perform to 
increase their effect in reducing the incidence of damping-off and peanut root rots (Tables 8&9). 

Data in Fig (2&3) showed that thyme followed by cumin and garlic treatments at 4% gave the highest 
efficiency in reducing damping-off and peanut root rot compared to other treatments, while cardamom at 1% 
gave the lowest efficiency compared to other treatments during the two successive seasons. 
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Fig. 2: Efficiency of different tested plant oils for controlling of peanut damping-off and root rots incidence 

under field conditions season 2011. 

0

10

20

30

40

50

60

70

80

90

1% 2% 4% 1% 2% 4% 1% 2% 4% 1% 2% 4%

Cumin Cardamom Garlic Thyme Riz
olex-T

Pre Post Damping-off Root rot Survival

 
Fig. 3: Efficiency of different tested plant oils for controlling of peanut damping-off and root rots incidence 

under field conditions season 2012. 
 
Data in Tables (10&11) proved that, some tested plant oils gave efficiency in reducing damping-off and 

peanut root rot diseases near to the fungicide efficiency (Rizolex-T). In this respect, thyme was the nearest one 
to the fungicides efficiency in reducing peanut pre- and post-emergence damping-off and peanut root rot 
followed by cumin at the same concentration compared to other tested plant oils during the two growing seasons 
2011 and 2012. 
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Table 10: The percentage efficiency of different tested plant oils to fungicides efficacy on damping-off, and root rot incidence of peanut  
                 under field conditions  during season 2011 z).   

Treatment Conc. Damping-off Root rots Survival 
Pre Post Total 

Cumin 1% 53.43 54.64 54.01 41.73 49.69 
2% 61.76 62.67 62.20 59.92 61.43 
4% 87.56 87.76 87.66 91.36 79.21 

Cardamom 1% 25.46 27.32 26.35 23.55 25.40 
2% 45.09 46.48 45.76 39.00 43.38 
4% 57.31 58.34 57.80 59.92 58.58 

Garlic 1% 40.64 42.15 41.36 5.26 42.22 
2% 58.34 53.77 56.14 23.55 60.24 
4% 72.26 72.93 72.58 41.73 75.29 

Thyme 1% 50.35 50.31 50.33 41.73 55.45 
2% 79.91 80.35 80.12 59.92 61.43 
4% 93.38 93.57 93.47 96.39 90.72 

Rizolex-T 100 100 100 100 100 
z) % Plant oils efficiency to fungicides efficacy = (% Plant oils efficiency/ fungicides efficacy) x 100 
 
Table 11: The percentage efficiency of different tested plant oils to fungicides efficacy on damping-off, and root rot incidence of peanut  
                  under field conditions  during season 2012 x).   

Treatment Conc. Damping-off Root rots Survival 
Pre Post Total 

Cumin 1% 49.18 52.29 50.56 38.35 49.81 
2% 65.61 66.99 66.22 57.28 64.93 
4% 77.13 78.55 77.76 76.31 83.24 

Cardamom 1% 31.70 35.78 33.51 19.42 30.76 
2% 44.38 47.71 45.86 42.72 48.25 
4% 46.11 49.28 47.51 69.03 59.43 

Garlic 1% 39.58 43.25 41.21 21.46 48.55 
2% 64.55 64.34 64.46 31.07 60.70 
4% 75.21 75.90 75.52 49.61 79.53 

Thyme 1% 56.87 59.52 58.04 38.35 53.75 
2% 69.35 71.20 70.18 57.28 67.46 
4% 86.74 87.59 87.12 91.46 90.49 

Rizolex-T 100 100 100 100 100 
x) % Plant oils efficiency to fungicides efficacy = (% Plant oils efficiency/ fungicides efficacy) x 100 

 
5. Effect of different plant oils on peanut pod yield: 

 
Regarding to peanut pod yield production, data in Table (12) illustrated that, peanut pod yield production 

significantly varied among the tested plant oils during two successive seasons 2011 and 2012. The highest 
peanut yield in two seasons produced with thyme at 4 % followed by cumin at 4%. While the lowest yield 
produced with cardamom treatment at 1% during the two growing seasons 2011 and 2012. 
 
Table 12: Effect of plant oils on peanut yield and loss of yield under field conditions during two seasons, 2011 and 2012. 

Treatment Conc. 
Yield(Ton) 
Season 2011 Season 2012 

Cumin 
1% 1.368 ef z) 1.327 cd 
2% 1.392de  1.354 c 
4% 1.416 bc 1.382 bc 

Cardamom 
1% 1.307 g  1.257 e 
2% 1.370 e  1.329 cd 
4% 1.406bcd  1.370 bc 

Garlic 
1% 1.336 fg 1.291 de 
2% 1.389 de  1.351 c 
4% 1.407 bcd 1.372 bc 

Thyme 
1% 1.345 f 1.301 d 
2% 1.407 bcd 1.372 bc 
4% 1.430 b 1.398 ab 

Rizolex-T 1.565 a 1.488 a 
Control 1.187 h 1.135 f 

z) Means in each column with the same letter are not significantly different according to Duncan's Multiple Range Test (P = 0.05). 

 
 
 
 



1621 
J. Appl. Sci. Res., 9(3): 1612-1622, 2013 

 

Discussion: 
 
The results of the present study indicate that, all tested plant oils at the different concentrations significantly 

reduced damping off and peanut root rots diseases which grown under greenhouse and field conditions, 
compared to non-treated control. Thyme oil followed by cumin oil at concentration of 4% gave the highest 
effect. Data also showed that, there is a relation between plant oil concentrations and their effect on the 
incidence of the different studied disease parameters. Data clearly indicated that, increasing the concentration of 
plant oils led to increase their effect in reducing the incidence of the diseases. This is agreement with many 
investigators (Metwali 2003, Abd EL-Qader 2004, Jirovetz et al., 2005, Pawar and Thaker 2006, El-
Moshtohory, 2007, Mironescua and Georgescub, 2008, Hadizadeh et al., 2009 and Hussein 2011) who stated 
that, the essential oils are rich of bioactive chemicals, which have biological activities such as antimicrobial. 

These compounds are also responsible for the aroma and flavor characteristic which consider one of the 
most effective inhibitor of the microbial growth and having a good antibacterial activity when direct contact 
with pathogens. This is clearly prove with our results, which indicated that, linear growth of different study 
pathogens were significantly reduced by most tested plant oils treatments compared with control. This might be 
attributed to many essential oils have a constituents antimicrobial such as, tannins, glycosides, and resins, which 
can be found in certain spices such as allicin and diallyl disulphide in garlic, cumic aldehyde and pyridine in 
cumin, terpinene and terpineol in thyme and terpinenyl acetate and terpinolene in cardamom which showed 
clearly in GC-MASS analysis (Mironescua and Georgescub, 2008, Hadizadeh et al., 2009 and Hussein 2011). 
Potential antimicrobial properties of plants had been related to their ability to synthesize, by the secondary 
metabolism, several chemical compounds of relatively complex structures with antimicrobial activity, including 
alkaloids, flavonoids, isoflavonoids, tannins, cumarins, glycosides, terpens, phenylpropannes, organic acids 
(Nychas 1996). The aesthetic, medicinal and antimicrobial properties of plant essential oils have been known 
since ancient times. Numerous studies on the fungicidal and fungistatic activities of essential oils have indicated 
that many of them have the power to inhibit fungal growth. The ISO (International Standard Organization) 
defines essential oils as the products obtained from parts of plants through steam distillation, as well as by 
pressing the pericarps of citric fruits. In general, they are composed of complex mixtures of volatile, lipophilic, 
liquid and odiferous substances. They may also be described as volatile oils, ethereal oils and essences (Simões 
et al. 2003). Thyme oil proved to be extremely effective as a fumigant as well as a contact fungicide against a 
range of the economically significant fungi Alternaria spp., Aspergillus spp., Botrytis cinerea, Erysiphe 
graminis (Alefyah and Avice 1997). The information was found in the literature concerning mode of action of 
essential oils on/in the fungal cell in order to promote fungistatic or fungicide effect. In general, inhibitory 
action of natural products on moulds involves cytoplasm granulation, cytoplasmic membrane rupture and 
inactivation and/or inhibition of intercellular and extracellular enzymes. These biological events could take 
place separately or concomitantly culminating with mycelium germination inhibition (Campo et al. 2003). Also, 
it is reported that plant lytic enzymes act in the fungal cell wall causing breakage of b-1,3 glycan, b-1,6 glycan 
and chitin polymers (Brull and Coote 1999). The mode by which microorganisms were inhibited by essential 
oils and their chemical compounds seem to involve different mechanisms. It has been hypothesized that the 
inhibition involves phenolic compounds, because these compounds sensitize the phospholipid bilayer of the 
microbial cytoplasmic membrane causing increased permeability and unavailability of vital intracellular 
constituents (Juven et al. 1994). Reports indicated that essential oils containing carvacrol, eugenol and thymol 
(phenolic compounds) had the highest antibacterial performances (Kim et al. 1995). 

The obtained data clearly showed the ability of some plant oils to have similar efficacy near to the 
fungicides efficiency (Rizolex-T) in reducing damping-off and peanut root rot diseases this may lead to the 
conclusion that application of essential oils is applicable, safe and cost effective method for controlling soil 
borne diseases. Also, the use of essential oils in agriculture could be a suitable alternative for integration in 
disease control systems and could act sometimes as main or adjuvant antimicrobial compounds and do not leave 
a toxic residue in the product.  
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