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Abstract

Rhizoctonia solani is common fungal pathogen to lupine plants (Lupinus albus L.) causing
damping-off disease resulting in serious economic losses. In vitro experiment was conducted to
evaluate the efficacy of individual compost tea and pomegranate peel-compost tea prepared using
water and alkaline water against R. solani. Three pomegranate types (two Palestinian and one
Egyptian) were used. Greenhouse experiment was also conducted using the Palestinian sour
pomegranate peel which showed a significant antifungal activity. Lupine plants were treated with
compost alone or combined with pomegranate peel powder and their extracts to control lupine
damping-off disease in comparison with untreated infected soil (control), and the fungicide
(Rizolex-T). In vitro experiment, results showed that pomegranate peel-compost tea significantly
decreased linear growth of the R. solani compared to individual compost tea. Alkaline water led
to a significant reduction in the fungal growth compared to water. Under greenhouse conditions,
all applied treatments significantly induced reduction in the damping-off percentage and
improved the nodulation status and growth parameters compared to infested control. The
maximum survived plants percentage and growth parameters of lupine plants were recorded for
pomegranate peel-compost tea treatment, followed by the fungicide. Whereas the best nodulation
status was achieved by the fungicide and pomegranate peel-compost tea. It could be concluded
that pomegranate peel-compost tea may provide a high efficacy to pomegranate peel and compost

in combination, so it might be used in a commercial scale for controlling damping-off disease.
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1. Introduction

White lupine (Lupinus albus L.) belongs to the leguminous family which has been
cultivated in Egypt for human and animal nutrition, also for medical and industrial purposes as
well as its efficiency in nitrogen fixation and its improvement to the traditional cereal rotation
and protein supply in low input farming systems. In Egypt, Damping-off and root rot diseases are
among the most destructive diseases attacking lupine. R. solani is proved to be one of the most
dominate pathogenic fungi to lupine plants causing root rot symptoms. Some chemicals are
effective in controlling plant diseases but they are expensive and not environmentally friendly,
therefore, alternative control methods are needed (Abd El-Hai et al., 2016).

Natural products such as the plant-derived ones, e.g. plant extracts and essential oils have
recently acquired a great scientific interest as a method of biological control. An increasing
number of studies are developed for investigation of the antimicrobial effects of medicinal plants
for plant disease control (Manasi et al., 2014).

Pomegranate (Punica granatum L.) is a fruit native to the Middle East, belonging to the
Punicaceae family. Pomegranate fruits peel is an inedible part and generally treated as wastes.
Pomegranate peel is a rich source of tannins, flavonoids, polyphenols and some anthocyanins.
Considerable amount of solid wastes in the form of peels and seeds are generated by the fruit
processing industries, and these wastes if not disposed correctly are seen to cause serious
environmental problems such as water pollution, unpleasant odors, and greenhouse gas emissions
(Soma and Prashanth, 2014).

It was proved by Al-Askar (2012) that the ethanolic extract of pomegranate rinds had
different degrees of antifungal activity against Alternaria alternata, Fusarium oxysporum, Phoma
destructiva, R. solani, and Sclerotium rolfsii in vitro. Mohamad and Khalil (2015) demonstrated
that application of pomegranate peel powder as seed treatment or soil treatment deceased pre and
post emergence damping off caused by F. oxysporum, compared with untreated infected control
under greenhouse conditions.

Some investigations have demonstrated the effectiveness of composts of various origins
in suppressing soil-borne plant pathogens, and their application to soil has been proposed to
control many different diseases (Borrero et al., 2004 & Abdollahzadeh et al., 2011).



Compost tea is obtained by the infusion of compost in water for a period of time, the
compost is removed and the remaining solution is the compost tea (Scheuerell and Mahaffee,
2002), compost tea may be one of promised applications of compost.

Compost teas and herbal teas (plant-based extracts) are tools that can be made on the farm
to enhance crop fertility and to inoculate the phyllosphere and rhizosphere with soluble nutrients,
beneficial microbes, and the beneficial metabolites of microbes (Mokhtar and EIl-Mougy,
2014). Therefore, the present study was undertaken in vitro as well as in pot experiment to assess
the efficiency of compost individually or in combination with pomegranate peel powder and their

extracts for suppression of lupine damping-off caused by R. solani.
2. Materials and Methods

2.1. Pomegranate peels

Three different types of commercial pomegranate including two Palestinian (sweet and
sour) and one Egyptian (sweet) were used. Palestainian pomegranate fruits were collected from
commercial markets in Gaza Strip while the Egyptian type was collected from commercial
markets in Cairo. Fresh fruits of pomegranate (Punica granatum L.) were manually peeled. Peels
were cut into smaller pieces and washed with tap water followed by distilled water. The peel
pieces were air dried enough, then oven dried at 50+2°C for 3-4 days, and ground using a
mechanical grinder (Khan and Hanee 2011).
2.2. Compost

Mature compost was kindly provided from Ismailia Agriculture Research Station,
Ismailia Governorate, Egypt. Compost was prepared from rice straw, farmyard manure,
bentonite, rock phosphate, feldspar, urea, and elemental sulfur and vinasse solution according to
(Abdel-Wahab, 2008).
2.3. Organisms used

a. Rhizoctonia solani Kiihn was kindly provided by legume and forage diseases research
department, Plant Pathology Research Institute, ARC, Giza, Egypt which was isolated from
naturally infected lupine plants showing damping off symptoms. The fungus was regularly sub-
cultured and maintained on PDA medium (Atlas, 2010) in a refrigerator at 5+1°C.

b. Rhizobium (Bradyrhizobium lupini, ARC 408) inoculum was kindly provided by

Biofertilizer Production Unit. Soils, Water and Environment Res. Inst., Agric.Res. Center, Giza,

Egypt.



2.4. Lupine seeds

Lupine seeds cultivar (Giza 2) were obtained from Legume Crop Res. Dep., Field Crop
Res. Inst., Agric. Res. Center, Giza, Egypt.
2.5. Preparation of compost tea

Compost tea was prepared according to (Ingham, 2005). The following ingredients (g)
were added to one liter tap water:
Mature compost, 143 (compost to water ratio was 1:7); (NH4)2SO4, 4.5; KH,PO,, 0.5; MgSO,
7H,0, 0.25; NaCl, 0.1; sucrose, 10 and MnSQO,4 1H,0, 0.2.

Air was bubbled through the mixture using aquarium pump for five days. Then the liquid
mixture was filtered through a 100 mesh screen to remove solid particles.

Alkaline compost tea was prepared by adding the previous ingredients to alkaline water
(0.1M KOHY/L). Potassium hydroxide has been used to obtain humic extract from composts, and
it produces high humic acid yield and contains high amount of K, so it is the preferred choice as
an extracting agent (Charest et al., 2005).
2.6. Preparation of pomegranate peel-compost tea

Pomegranate peel-compost tea was prepared by adding the pomegranate peel powder (the
three tested types) to compost at ratio 5:100. Alkaline pomegranate peel-compost tea was also
prepared.
2.7. Analytical methods

Physical characters were detected according to Iglesias-Jimenez and Perez-Garcia
(1989). Chemical and microbiological properties were determined according to Page et al.
(1982). Seed germination test was assayed using cress seeds (Lepidium staivum L.) to evaluate
compost maturity (Pare et al., 1997). Extinction coefficient (E4/Eg ratio) was measured according
to Page et al. (1982) where E4 and Eg are the optical densities at 465 and 665 nm wavelengths,
respectively. Total phenolics were determined by the method of Singleton and Rossi (1965).
Anthocyanins was estimated according to Ranganna (1977). Tannins were assayed according to
Earp et al. (1981). Analyses of pomegranate peel powder, compost, compost tea and Palestinian
sour pomegranate peel-compost tea assayed at Soils, Water and Environmental Res. Inst. Agric.

Res. Center, Giza, Egypt, are summarized in Table (1) and (2).



Table (1): Analysis of pomegranate peel powder

Analysis Sour Palestinian | Sweet Palestinian | Sweet Egyptian
type type type
PH 3.73 3.39 3.45
EC (ds/m) 3.82 4.27 3.8
Total nitrogen (%) 0.62 0.77 0.74
Organic matter (%) 93.35 95.21 92.16
Organic carbon (%) 54.14 55.22 53.45
Total phosphorus (%) 0.23 0.21 0.33
Total potassium (%) 0.84 0.91 1.02
Total iron (%) 0.12 0.1 0.45
Total manganese (mg/1kg) | 28.4 13.4 61.4
Total zinc(mg/1kg) 154 11.6 21.0
Total copper (mg/1kg) 9.4 4.8 14.6
Total polyphenol (mg/g) 154.0 125.2 82.9
Anthocyanins (mg/100g) 601.07 1016.1 1101.9
Tannins (mg/g) 1.3 2.86 3.64

Table (2): The main characteristics of compost,

compost tea and pomegranate peel-compost tea

Parameter Compost Compost tea Pomegranate peel-
compost tea
Water | Alkaline | Water | Alkaline
water water
Water holding capacity (%) 141.50 - - - -
Bulk density (Kg/cm®) 0.60 - - - -
pH 6.79 7.43 8.57 6.41 7.75
EC (ds/m) 5.53 8.63 11.22 8.31 11.62
Organic carbon (%) 23.60 0.06 0.13 0.51 1.02
Organic matter (%) 40.59 0.10 0.23 0.88 1.76
Total N (%) 1.42 0.07 0.04 0.07 0.07
Total — P (%) 0.46 - - - -
Total — K (%) 1.60 - - - -
NH, (ppm) 441.0 469 587 496 661
NOs (ppm) 371.0 30 42 30 41
Available P (ppm) 311.0 40 54 60 78
Available K (ppm) 613.5 257 400 320 460
E,/Es 2.54 1.547 2.038 1.924 2.253
Germination index for cress (%) 79.5 90 93 91 94
Germination index for barley (%) 89.7 - - - -
Humic carbon/fulvic carbon 2.11 - - - -
Humification index (%) 1.42 - - - -
Humification rate (%) 19.0 - - - -
CO,-evolution (mg/g) 5.32 - - - -
Dehydrogenase activity (mg TPF*/100g | 89.8 93.548 | 100.324 | 95.838 | 118.614
or ml./24hr)
Total count of bacteria (cfu/g or ml) 3.2x10" | 1.8x10" | 7x10’ 1.7x10" | 12x10’
Total count of fungi (cfu/g or ml) 1.1x10° | 1x10° | 4.3x10° | 0.7x10° | 1.1x10°
Total count of actinomycetes (cfu/g or 1.5x10° | 1.2x10° | 4x10° 0.8x10° | 2x10°
ml)

Tri-Phenyl-Formazan.*




2.8. Antifungal effect of compost tea and pomegranate peel-compost tea on linear

growth of R. solani

The antifungal effect was studied in vitro by a poisoned food technique (Agarwal et al.,
2001). One ml of each of the different teas was added to 45-40°C cooled sterilized PDA medium
(100ml) and shaken thoroughly. The medium was then poured into 9 cm diameter Petri dishes
(three replicates), and untreated PDA medium was used as control. Five mm diameter disc of the
fungus (one-week-old culture) was placed at the center of each of the poured plates. Plates were
incubated at 25+2°C until the fungal growth in the control dishes was completed. Percentage of
inhibition was calculated due to the treatments against control using the following formula
(Whitehead, 1957):

Percentage inhibition = Cic—:‘l' X 100

Where C is the average of three replicates of hyphal extension (mm) of control, and T is the
average of three replicates of hyphal extension (mm) of plates treated with tested material.

2.9. Greenhouse experiment

The greenhouse experiment was carried out at Agric. Res. Centre, Giza, Egypt, during
winter season of 2015/2016. Soil was sterilized with 5 % formalin solution and left to dry before
use. Each Pot (25cm in diameter) was filled with 5Kg of the sterilized soil.
2.9.1. Preparation of fungal inoculum

Fungal inoculum was prepared according to (Harborne, 2005) as follow. Sorghum grains
-sand mixture (3:1 w/w) in 500 ml glass bottles was autoclaved at 121°C for 30 minutes. The
sterilized bottles were inoculated with discs (5 mm) of 7 days old culture of R. solani and
incubated at 25+2°C for 15 days. Fungal inoculum was mixed thoroughly with the potted
sterilized soil at the rate of 4% inoculum level (w/w), uninoculated pots were left as control. The
potted soil was adequately watered for one week to enhance growth and distribution of the fungal
inoculum.
2.9.2. Treatments

Treatments were as follow: compost, compost with Palestinian sour pomegranate peel
powder, compost tea with alkaline water, Palestinian sour pomegranate peel-compost tea with

alkaline water, aqueous extract of Palestinian sour pomegranate peel powder, and the fungicide



(Rizolex-T), untreated pots (infested and non infested) were left as control. The treatments were
arranged in a complete randomized design with three replicates.
2.9.3. Seed treatment

Lupine seeds were soaked in compost tea, pomegranate peel-compost tea and aqueous
extract of pomegranate peel powder for two hours before sowing. For the other treatments and
untreated control, lupine seeds were soaked in sterilized water for two hours before sowing. Set
of lupine seeds was treated with Arabic gum (1%) as sticker and then the commercial fungicide
Rizolex-T at the recommended dose (3 g/kg seeds). Five pre-treated lupine seeds were sown into
each pot.
2.9.4. Soil treatment

Rhizobium inoculum was added during sowing to potted soils at rate of 600g
inoculum/fed. Compost and compost with Palestinian sour pomegranate peel powder were added
to the potted soil at the rate of 4000 and 200Kg/fed, respectively. Compost tea with alkaline
water, Palestinian sour pomegranate peel-compost tea with alkaline water and aqueous extract of
Palestinian sour pomegranate peel powder were applied as soil drench twice at 20 days intervals
at rate of 75L/fed.
2.9.5. Disease assessment

Disease incidence was determined by recording the percentage of pre-emergence
damping-off (unmerged seeds) 15 days after sowing as well as percentage of post-emergence
damping-off (dead seedlings) and the survived plants 55 days after sowing.
2.9.6. Plant measurements

Plants were uprooted at harvest 75 days of sowing to estimate plant components i.e.,
plant height (cm), dry weight of shoot and root (g/plant), chlorophyll content of leaves (mg/g),
and nodulation status i.e., number of nodules/plant, dry weight of nodules per plant (mg/plant)
and nitrogenase activity (pumole/plant/hr.). Chlorophyll content was measured at optical density
650 and 665 nm (Arnon, 1949). The nitrogenase activity of mature roots nodules was estimated
according to Hardy et al. (1973).
2.10. Statistical analysis

The obtained data were subjected to an analysis of variance (ANOVA) according to the

procedure of (Gomez and Gomez, 1984).



3. Results
3.1. Antifungal activity of compost tea and pomegranate peel-compost tea.

As shown in Table 3, all the prepared compost tea and pomegranate peel-compost tea
using water or alkaline water inhibited the linear growth of R. solani with different degrees,
except the prepared compost tea with water had no effect.

It was found that the prepared compost teas using alkaline water strongly exhibited more
antifungal effect (63.50%) than those prepared using water (26.25%).

Results of antifungal effect of the chosen pomegranate types proved that the Palestinian
sour pomegranate had the best result. The extraction by alkaline water demonstrated the strongest
inhibitory effect compared to water. Accordingly, the Palestinian type was chosen, also compost
tea and pomegranate peel-compost tea will be prepared by alkaline water to perform the next

experiment (greenhouse).

Table (3): Antifungal effect of compost tea and pomegranate peel-compost tea on linear growth of R.

solani
Parameters % Inhibition

Extracts Water Alkaline water
Compost tea 0.00 64.00
Palestinian sour pomegranate 4533 20.00
peel-compost tea
Palestinian sweet pomegranate 34.00 60.00
peel-compost tea
Egyptian sweet pomegranate 25 67 60.00
peel-compost tea
Mean 26.25 63.50

LSD at 0.05: Solvent = 0.96 Solvent x Extract =1.95

3.2. Effect of compost alone or combined with pomegranate peel powder and their extracts
on lupine plants under greenhouse conditions.

3.2.1. Damping-off

Results illustrated in Table 4 show that all treatments significantly decreased the
percentage of pre- and post-emergence damping-off and increased the percentage of survived
plants compared to untreated infested soil (control).

Pomegranate peel-compost tea treatment significantly exhibited lower percentage of pre

emergence damping-off (29.00%) and higher percentage of survived plants (67.00%) with no



significant difference in percentage of post-emergence damping-off compared to the fungicide
Rizolex-T (Table 4).

Compost with pomegranate peel powder significantly increased the percentage of
survived plants (35%) compared to compost singly (30%). Furthermore pomegranate peel-
compost tea significantly increased the percentage of survived plants (67%) compared to compost
tea singly (45%).

The pomegranate peel-compost tea showed a significant high percentage of survived

plants compared to combination of compost with pomegranate peel powder (Table 4).

Table (4). Effect of compost alone or combined with pomegranate peel powder and their extracts on
percentage of damping off disease of lupine plants.

Parameters Incidence of damping-off (%) Survived plants (%)

Treatments Pre-emergence Post-emergence

Non infested soil (Control) 4.00 1.00 95.00
Infested soil (Control ) 80.00 15.00 5.00
Compost 65.00 5.00 30.00
Compost with pomegranate peel

powder 57.00 8.00 35.00
Compost tea 45.33 9.67 45.00
Pomegranate peel-compost tea 29.00 4.00 67.00
Aqueous extract of pomegranate

peel 36.67 14.00 49.33
The fungicide (Rizolex-T) 31.67 4.33 64.00
LSD 0.05 2.31 1.76 1.82

3.2.2. Nodulation status

As can be seen from Table 5, all treatments significantly improved the nodulation status
of lupine plants compared to untreated infested and non infested soil (control). Rizolex-T had the
highest number of nodules/plant (13.67), dry weight of nodules (278 mg/plant), and nitrogenase
activity (9.17umole/plant/hr.) followed by pomegranate peel-compost tea (12.67, 253.00, and
9.11, respectively).

Compost with pomegranate peel powder and pomegranate peel-compost tea significantly

improved the nodulation status of plant compared to compost and compost tea alone. Also, the



combined treatment as liquid (pomegranate peel-compost tea) led to a significant increasing in
nodules dry weight (253mg/plant) and nitrogenase activity (9.11umole/plant/hr.) compared to
combination of solid compost with pomegranate peel powder (227.67 mg/plant, and 8.22

pumole/plant/hr., respectively).

Table (5): Effect of compost alone or combined with pomegranate peel powder and their extracts on
nodulation status of lupine plants.

Parameters No. of Dry weight of Nitrogenase activity
nodules/plant | nodules (mg/plant) | (umole/plant/hr.)

Treatments

Non infested soil (Control) 7.67 107.00 1.67
Infested soil (ContrOI ) 2.67 62.67 0.30
Compost 11.00 208.00 7.76
Compost with pomegranate peel powder 13.00 297 67 8.22
Compost tea 9.00 166.67 4.68
Pomegranate peel-compost tea 12.67 253.00 9.11
Aqueous extract of pomegranate peel 12.67 245.00 5.66
The fungicide (Rizolex-T) 13.67 278.00 9.17
LSD 0.05 2.72 17.17 0.52

3.2.3. Growth parameters

All growth parameters studied were significantly improved with the applied treatments
compared to untreated infested and non infested soil (control). The highest values of plant height,
shoot dry weight, root dry weight and chlorophyll content of leaves were achieved with
pomegranate peel-compost tea (39.00, 2.60, 1.36 and 3.30, respectively) followed by the
fungicide (37.67, 2.40, 0.93 and 3.00, respectively).

Application of combination of compost with pomegranate peel powder and pomegranate
peel-compost tea significantly improved growth parameters of lupine plants compared to
compost and compost tea singly. Furthermore, a significant difference was observed in shoot and
root dry weight of lupine plants treated with pomegranate peel-compost tea compared to
combination of compost with pomegranate peel powder (Table 6). The combination of compost
with pomegranate peel powder exhibited a significant improvement for some growth parameters

compared to Rizolex-T.
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Table (6): Effect of compost alone or combined with pomegranate peel powder and their extracts
some growth parameters of lupine plants.

Parameters Plant Shoot dry Root dry Chlorophyll
height weight weight content of leaves

Treatments (cm) (g/plant) (g/plant) (mg/g)
Non infested soil (Control) 28.33 1.20 0.57 2.50
Infested soil (Control ) 25 67 0.90 0.40 2 40
Compost 37.00 1.70 0.88 2.80
Compost with pomegranate
peel powder 37.67 2.07 1.18 3.33
Compost tea 30.33 1.50 0.79 3.00
tF;(zlmegranate peel-compost 39.00 2 60 136 3.30
Aqueous extract of
pomegranate peel 32.33 1.60 0.85 3.07
The fungicide (Rizolex-T) 37.67 2 40 0.93 3.00

LSD 0.05 3.05 0.21 0.10 0.27

4. Discussion

Since no alternative to chemical control alone is effective as fungicides in reducing plant
diseases, promising alternatives of biological control with natural compost and plant extracts
treatments were tested to develop a satisfactory control strategy of plant diseases. In this regard,
certain strategies, such as adding calcium salts, carbohydrates, amino acids, and other nitrogen
compounds to bio-control treatments in order to enhance bio-control activity of antagonists
against fungal pathogens, were suggested (Janisiewicz et al., 1998). Therefore, the present study
was designed to investigate the efficacy of combining agricultural wastes (pomegranate peel)
with compost against the fungal pathogen R. solani.

The prepared compost tea and pomegranate peel-compost tea using water or alkaline
water inhibited the linear growth of R. solani with different degrees. Results are in agreement
with some previous studies which showed that compost teas inhibited the mycelial growth of
numerous plant pathogens (Scheuerell and Mahaffee, 2002 and 2006). The suppressive effect
on linear growth of the tested pathogens shown by compost extracts is a combination of various
factors, such as competition for nutrients, antibiosis, and production of lytic enzymes outside the

cells, which are capable of degrading the fungus wall (Scheuerell and Mahaffee, 2002).
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As revealed in this study, pomegranate peel-compost tea significantly showed higher
antifungal effect than individual compost tea. This may be attributed to the nutritive value of
pomegranate peel which improved the quality of compost tea. These results were supported by
Naidu et al. (2010) who found that addition of microbial food sources such as sugar or molasses,
kelp extract, fish emulsion and rock dust to the compost extract increases microbial population
growth during the incubation period.

The antifungal effect of pomegranate extract against some phytopathogenic fungi has
been studied. Al-Askar (2012) recorded that the extract of pomegranate rinds had antifungal
activity against R. solani in vitro. Also, the inhibitory effect of Punica granatum against mycelial
growth of Botrytis cinerea, Colletotrichum dematium, Fusarium oxysporum, Fusarium solani,
Phoma spp, and Rhizoctonia solani was reported by Mohamad, and Khalil (2015). The
antimicrobial activity of pomegranate extract is related to attendance of antibiotic compounds
such as flavonoids, polyphenols, tannins and anthocyanins (Soma and Prashanth, 2014).

The obtained results revealed that compost teas prepared using alkaline water (using
KOH) strongly exhibited more antifungal effect than those prepared using water. Potassium
hydroxide has been used to obtain humic extract from composts, and it is the preferred choice as
an extracting agent because it produces high humic acid yield and contains high amount of K
(Charest et al., 2005). It was demonstrated that humic substances have molecular characteristics
that may result in higher biological activity due to enzymatic activation of nutrient uptake or
modification of bacterial cell permeability to nutrients (Tejada et al., 2006).

According to the previous laboratory experiments, a greenhouse experiment was done to
prove the efficacy of the tested pomegranate peel powder with compost to control lupine
damping-off disease caused by R. solani.

Under greenhouse conditions, application of individual compost or combined with
pomegranate peel and their extracts effectively decreased pre- and post-emergence damping-off
compared to untreated infested control. Significant reduction in disease incidence was observed
at pre- and post-emergence stages for pomegranate peel-compost tea treatment.

Some investigators demonstrated that incidence of several soil-borne plant pathogens
have been reduced by using composts made of different raw materials (Borrero et al., 2004 &
Abdollahzadeh et al., 2011). Compost tea prepared from vermicompost and shrimp powder was

able to increase spinach seedling emergence and reduce pre-emergence damping-off by R. solani.
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while, post-emergence damping-off was not affected (Cummings et al., 2009). Greenhouse
experiment made by Al-Mughrabi (2007) illustrated that combinations of compost tea and
seaweed extract reduced late blight severity of potato.

Aqueous extract of pomegranate peel significantly decreased the incidence of pre-
emergence damping-off and increased the survived lupine plants compared to untreated infested
soil (control). Results are in accordance with those reported by Mohamad and Khalil (2015)
who found that application of pomegranate peel powder as seed treatment or soil treatment
deceased pre- and post-emergence damping-off caused by F. oxysporum compared with untreated
infected control under greenhouse conditions.

It has been found that plant pathogen inhibition by compost teas is at least partially
attributed to the presence of live microorganisms, this suppressive effect may also be attributed to
that these teas may confer disease resistance as well as supply essential plant nutrients which
improved nutritional status and protect the plant against disease (Al-Mughrabi et al. 2008).

The highest survived plants percentage was achieved with pomegranate peel-compost tea
treatment, and this may be due to the positive effect of pomegranate peel on microbial population
and activity of compost tea. This result was supported by Scheuerell and Mahaffee (2002) who
revealed that additives are added to compost tea to increase microbial population densities during
production.

The nodulation status of lupine plants was improved in treated plants compared to
untreated control. This may be explained by that organic materials produced a suitable habitat for
legume growth and biological nitrogen fixation (Rizk et al., 2011).

The highest values of plant height, shoot and root dry weight, and chlorophyll content of
leaves were achieved with pomegranate peel-compost tea. This was in a good accordance with
Farzamisepehr et al. (2014) who recorded that compost tea application in pot trial increased
fresh weight and dry weight of cress ( Lepidium sativum L.), and the chlorophyll content.

Auvis et al. (2008) illustrated that the increasing in growth parameters may be due to the
microbial inclusion of compost tea that may promote the growth of the seedling.

The obtained results revealed that pomegranate peel-compost tea could provide a high
efficacy to pomegranate peel and compost in combination than that of each individually.

Therefore, this combination could be suggested for management of damping-off disease as an
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alternative to fungicides taking in consideration the avoidance of environmental pollution and

side effects of pesticide application.
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