
FACULTY OF AGRICULTURE 

 
Minia J. of Agric. Res. & Develop. 

Vol. (36), No. 2, pp. 293-305, 2016 
 

 

MANAGEMENT OF POTATO COMMON SCAB 

CAUSED BY STREPTOMYCES SCABIES USING 

COMPOST AND COMPOST TEA 
 

Mohamed A. M Abdel-Hamid
1
; Emad A. Hassan

1
; Ali A. Elbana

2
 

and  Anwar A. Galal 
2
 

 
1
 Central Lab of organic Agriculture, Agricultural Research Centre, 

Giza, Egypt. 
2
 Department of Plant Pathology, Fac. Agric., Minia Univ.-Egypt. 

 

This work is a part from M.Sc. Studies for the 1
st
 author 

 

Received: 29 May (2016)        Accepted: 17 July (2016) 

 

ABSTRACT 

Four pathogenic bacterial isolates were isolated from naturally 

infected potato tubers showing typical potato scab symptoms   and 

showed significant virulence values, since isolate CS1 was the most 

aggressive isolate (75.2% DI) and (32.12% DS) followed by CS2 

(71.6% DI) and (31% DS) and CS4 (70.6% DI) and (30.27% 

DS).Isolate CS3 was the least pathogenic (65.2% DI) and (27.7% DS). 

Identification trial that based on the morphological, biochemical and 

physiological properties showed that all 4 bacterial isolates were 

similarly reacted as Streptomyces scabies (Thaxter). Two field 

experiments were conducted to study the efficacy of compost tea and 

compost on potato common scab incidence and severity. Treatment of 

potato plants cv. Berna with compost or compost tea significantly 

reduced the severity of common scab and number of scabbed tubers 

compared to the untreated control. However, compost was more 

suppressive to potato common scab as compared to compost tea. 

Moreover, Nile compost was more effective to reduce disease than Al 

obour compost.      

Key words: Potato common scab, Streptomyces scabies, compost and 

compost tea. 
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INTRODUCTION 

Common scab, caused by 

filamentous Gram-positive bacteria in 

the genus Streptomyces, is an 

important disease of potatoes 

(Solanum tuberosum L.) worldwide. 

The disease mainly affects the quality 

of potato by producing superficial, 

pitted, or raised lesions on the tuber 

surface. Common scab has been rated 

among the top five diseases by potato 

seed producers in the USA (Slack, 

1991) .Yield may also be affected by 

delayed emergence and increase 

amounts of small tubers (Youssef, 

2000; Galal et al. 1999; Hiltunen et al. 

2005 and Bencheikh and Setti, 

2007).They reported that the major 

common scab inducing organism is 

Streptomyces scabies. Furthermore, 

Streptomyces scabies isolates causing 

symptoms with aggressiveness of 

strains varying from mild to 

moderately severe (DSMZ, 2015).  

Numerous organic soil 

amendments have been tried in efforts 

to decrease severity of common scab 

and other soil-borne diseases, to 

induce plant defenses responses and to 

improve soil quality (Lazarovits, 

2010). Composts have been shown to 

enhance disease suppression against 

soil borne plant pathogens in peat or 

soil mixes. A factor constraining 

compost research is that repetition of 

experiments with the same batch of 

compost is difficult since during 

storage further decomposition of the 

organic material always occurs 

(Termorshuizen et al. 2006). 

Application of either compost or 

compost teas in agriculture improve 

plant production as well as recycling 

wastes is increasing year by year 

(Paradelo et al., 2013).On the other 

hand, compost and/or compost teas are 

implicated to control several plant 

diseases (A1-Mughrabi et al., 2008 

and Pane et al., 2011). 

Compost tea is a highly 

concentrated microbial solution 

produced by extracting beneficial 

microbes from vermi-compost and /or 

compost. It is a source of foliar and 

organic nutrients, contains chelated 

micronutrients for easy plant 

absorption and the nutrients for both 

plant and microbial uptake. The most 

widely described benefit of compost 

teas is their ability to decrease plant 

disease when used as soil drenches or 

foliar sprays (Scheuerell and 

Mahaffee, 2004). 

The present investigation was 

conducted to study; 1- Isolation the 

potato common scab causing 

pathogen(s). 2- Test the pathogenicity 

of the obtained isolates.3- Identify the 

potato common scab incitant bacteria 

and 4-Possible management of potato 

common scab disease by using 

compost or compost teas under field 

condition. 

 

MATERIAL AND METHODS 

Isolation of potato common scabe 

pathogen(s) . 

Isolation trials were carried out 

from naturally infected potato tubers 

with well-developed deep and 

superficial scab symptoms. Potato 

tubers cv. Berna that showed severe 

natural infection of common scab were 

collected from 3 potato-growing 
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regions in El-Minia Governorate 

during summer season of 2013 as 

described by King et al., 1991. Four 

isolates listed CS1, CS2, CS3, CS4 

were isolated during this study. 

Isolates were maintained-and routinely 

sub-cultured on Nutrient - glucose agar 

medium unless otherwise stated 

(Wanner, 2006).  

Pathogenicity tests.  

Under greenhouse conditions: 

Potato tubers of cultivar Berna 

were tested for mortaring the virulence 

of bacterial isolates, CS1, CS2, CS3 

and CS4. Pots (30 cm diameter) were 

sterilized by soaking in 5% formalin 

for 5 min, then left for 15 days before 

planting. Fresh Nile silt was sterilized 

in an autoclave at 121° for 30 min. 

Soil inocula were prepared using ten 

days old cultures of the isolated 

organisms grown on Potato Dextrose 

Agar (PDA) plates. Inocula were 

prepared as follow: the bacteria of 10 

days old cultures were washed from 

the agar surface with 0.1% 

methylcellulose and the concentration 

was adjusted to about 10
7
 colony 

forming unit (CFU) per milliliter by 

using Milton Roy Spectrophotometer 

at 600nm, OD 0.1(Goth and Webb, 

1981). The bacterial suspension was 

thoroughly mixed with soil (to 

obtain10
6
 CFU/g soil) in each pot. One 

week later, a single seed tuber of cv. 

Berna was planted in each pot. Non-

infested pots (controls) were included 

in the experiment. A randomized 

complete block design with 3 

replications (6 pots / treatment) was 

used. Plants were grown to maturity 

(approximately 12 weeks after 

planting) as described by (Keinath & 

Loria 1991 and Galal et al. 1999) and 

then disease incidence and disease 

severity were calculated.  

Disease assessment: 

The numbers of tubers with either 

superficial or deep scab symptoms 

were counted to give disease incidence 

as for (D1%) as follows .Also, the area 

of tuber surface that was covered with 

scab lesions was determined using a 0 

to 5 scale as described by (Shihata, 

1974). 

Disease incidence (D1): Potato 

common scab 

Disease incidence (D1) and 

surface area infected index (SA1) 

induced by Streptomyces isolates on 

immature potato cultivars inoculated 

under laboratory conditions (Keinath 

and Loria, 1989). 

D1% = 

infected potato 

× 100 all potato infected 

and none infected 

 

Potato common scab disease 

Severity (DS). 

The disease severity (DS) was 

determined by counting number of 

lesions of tuber surface in different 

treatments according to the scab 

proposed by (Shihata, 1974). 

DS% 

= 

0A+1B+2C+3D 

+4E+5F × 100 

5T 

Where: 

 0=healthy tuber, 1 = trace – 10% tuber 

surface is scabbed, 2= 11 – 20 % tuber 

surface is scabbed, 3= 21 –30 % tuber 

surface is scabbed, 4 =31 – 40 % tuber 

surface is scabbed, 5 = more than 40 % 

tuber surface is scabbed. 
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A, B, C, D, E and F are the number of 

tubers corresponding to the numerical 

grades respectively.          

T = is the total number of tubers, i.e. T 

= A+ B+ C+ D+ E+ F. 

Identification of Pathogen: 

Morphological, physiological and 

biochemical characteristics: 

The isolated pathogenic bacterial 

isolates were identified using cultural, 

morphological, physiological and 

biochemical tests described by (King 

et al. 1991; Faucher et al. 1993 and 

Lorang et al .1995). 

Possible management of potato 

common scab disease using compost : 

Source of compost:  Two types of 

compost, i .e residues Nile compost 

(100% of Plant) and Al obour compost 

Al a boor: Nile (70% Animal: 30% 

Plant).was composts obtained from the 

Egyptian Company to recycle 

agricultural waste in Minia 

Governorate, Egypt, which composed 

mainly a house hold biode gradable 

wastes, after sorting out plastic, glass 

and metals at the site of composting. 

Table1: characters and chemical analysis of the used compost.Based on the 

company's analyses. 

 
compound 

Item From To 

Nile compost Al obour compost 

1 Weight per cubic meter 550 :  650 650:750 

2 Humidity 20 : 30 25:30 

3 PH 7.5  : 8.5 7.5:8.5 

4 Degree electrical conductivity 4 : 6 3:4 

5 Capacity water 200 :  300 150:200 

6 O2 Over all 1.2:1.8 % 0.8:1.2 

7 Organic matter 40 : 48% 25:30 

8 Organic carbon 23 : 28% 14.5:17.5 

9 The percentage of carbon / nitrogen 16 : 19% 14.5:18 

10 phosphorus total         0.4 : 0.6% 0.4:0.6 

11 Potassium Overall            0.7: 1.2 % 0.7:1 

12 Iron part / million 1500 : 2000ppm 1000:1800 

13 Part manganese million 100 : 150ppm 80:120 

14 Copper portion million 160 : 240  ppm 100:160 

15 Zinc portion million 40 : 80ppm 30:50 

16  grass seeds                                          No grass seeds No grass seeds 

17 nematodes No nematodes No nematodes 

18 There are parasites No parasites No parasites 

 

Preparation of compost teas:

Compost teas were prepared 

according to the method of (Ingham, 

2005) with some modifications. 

Experimental design and 

treatments:  

Two field experiments were 

carried out in the agriculture farm of 
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Plant Pathology Department, Faculty 

of Agriculture, Minia University, 

Egypt. Each experiment consisted of 

two treatments with three replications 

and experimental design was 

randomized complete block design. 

Experiments were conducted at fall 

season of 2014 and repeated at fall 

season of 2015.  

The experiment: 

Soil of experimental farm was 

individually amended by Nile or Al 

obour composts at two rat (1.25 and 

2.5 Kg/M
2 

soil).Non amended soil was 

served as control. Soil was amended 

by compost 5 days before planting.  

Un amended soil were divided to plots 

Each plot contained 3 raws of 2.5/m 

length and 30 cm wide .This potato 

seed tubers Berna cultivar, were 

distributed at 25 cm distance, each raw 

received 10 holes. Three plots were 

served as a replicate. Per each 

treatment. Soil was amended compost 

tea was drenched before infection at 

rate of 500 ml with two rat planting.  

Inoculation was carried out 45 days 

after planting, by inocula of 

Streptomyces scabies isolate CS1 

prepared and applied as described in 

pathogenicity tests, except in each hole 

100 ml of bacterial suspension (10
6
 

colony forming unit CFU/g soil) was 

added. 

Statistical analysis 

Analysis of variance was 

performed where SD tests were used to 

detect the significant of the observed 

differences between treatments means 

(Gomez and Gomez, 1984). 

 

RESULTS 

1.1. Isolation and Pathogenicity 

tests: 

Four bacterial isolates , i.e.  (CS1, 

CS2, CS3 and CS4) were isolated from 

naturally common scabbed potato 

tubers of Berna cv. During summer 

season of 2013 in Damarees,  Minia 

and used for futher studies.   

Data obtained (Table 2) showed 

that all bacterial isolates were able to 

infect potato tubers Berna cv. causing 

common scab symptoms. Isolate 

CS1caused highly disease incidence 

(75.2 % DI) and severity (32.1 % DS) 

followed by isolate CS2 that exhibited 

(71.6 % DI) and (31 % DS) and isolate 

CS4 (70.6 % DI) and (30.2 % DS). 

However lowest value of common 

scab incidence (65.2 %) and severity 

(27.7%) was expressed by isolate CS3. 

 

Table 2: Infectivity of bacterial isolates to potato tubers cultivar Berna grown under 

artificial inoculation. 

common scab severity(%) common scab incidence (%) Bacterial isolate 

32.12 
a
 75.2 

a
   CS1 

31 
b
 71.6 

b
 CS2 

27.7  
d
 65.2 

d
 CS3 

30.27 
bc

 70.6  
bc

 CS4 

The means followed by the same letters are not significant different according to 

L.S.D 5%.  
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1.3. Identification of the pathogenic 

bacterial isolates : 

All pathogenic isolates, i.e. CS1, 

CS2, and CS3and CS4 which provided 

infectivity to potato tubers that 

expressed common scab symptoms 

were subjected for Identification 

according to their morphological, 

biochemical and physiological 

characters (Table 3). Showed that all 

isolates had grey spores that formed in 

flexuous chains. Produced a melanin 

pigment on tyrosine agar as shown in 

(Table 3) These isolates were utilized 

D-fructose, D-glucose, maltose, D-

mannitol , mannose, lactose, raffinose, 

rhamnose, sucrose, and meso - 

inositol. Only S2, isolate utilized 

L.arabinose, D-xylose, D-galactose 

and L. methionine, while S1 and S3 

utilized these compounds weakly. All 

three of Streptomyces isolates 

produced Thaxtomin A. Data in Table 

(3) combined with those obtained in 

the pathogenicity tests when compared 

with earlier findings of (Faucher et al. 

1993 and Lorang et al . 1995) whose 

indicated that all tested isolates are 

Streptomyces scabies. 

 

2. Possible management of potato 

common scab: 

2.1.Using composts as soil 

amendment: 

Application of Nile compost or 

Al obour composts as soil amendment 

gave various effects towards potato 

common scab caused by Streptomyces 

scabies isolate CS1 (Table 4). In fall 

seasons of 2014 1
st
 season, a 

significant was Al obour and Nile 

composts. Meanwhile, a significant 

difference recorded between 

concentrations of tested compost. 

Cutest significant potato common scab 

incidence (34.3%) and severity 

(15.8%) was expressed when potato 

plant cv. Berna grown in soil 

amendment by 2.5 Kg Nile compost 

/M
2
 soil. Al obour compost above 

lasses effective to reduce potato 

common scab as compared with Nile 

compost. However highest percentage 

of protection was explored 

(53.8%protection) in fall season of 

2014 by soil amendment by 2.5Kg 

Nile compost/M
2
 soil followed by 

(47.1% protection) in the summer 

season and fall season 2015 by the 

same treatment. 

2.2. Using compost tea as soil 

drenching: 

Along growing fall seasons of 

2014 and 2015, soil drenching with 

compost tea exhibited significant 

reduction in potato common scab 

incidence and severity as compared to 

compost. Was significant effective to 

reduce potato common scab incidence 

and severity as compared to composts 

heat number of scabbed tubers (32.2% 

DI) was concentration when potato cv. 

Berna growing in soil under drenching 

with Nile compost tea at rate 

(1Kg/M
2
compost tea: 5 liter water). 

Similarly last potato common scab 

severity (15%) was expressed by 

drenching soil with Nile compost tea 

at rate Kg/M
2
 Nile compost tea: 5 liter 

water. Al obour compost tea showed 

significant lowed protection as 

compared to Al obour compost tea. 
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Table 3: The reported Morphological, biochemical and physiological characters of 

Streptomyces scabies in comparison with those of the tested bacterial isolated 

from scabbed potato tubers. 

Test   

S. scabies Potato common scab isolates  

Faucher  
et al. 
(1993) 

Lorang  
et al. 
(1995) 

CS1 CS2 CS3 CS4 

Chain 
morphology S S or RF Flexuous Flexuous Flexuous Flexuous 

Spore color Gray ND Gray Gray Gray Gray 

Colony color on 
Potato dextrose 
agar ND ND White White White White 

Yeast malt 
extract 

Tan to 
brown ND brown brown brown brown 

Growth on  
Nutrient   agar ND ND brown brown brown brown 

Arabinose ND ND Aerobic Aerobic Aerobic Aerobic 

Melanin on 
Tyrosine agar + + + + + + 

King B medium ND ND + + + + 

Casein-nitrat 
tyrosine medium ND ND + + + + 

Cazpeks - agar 
medium ND ND + + + + 

Potato - Glucose 
agar medium 
(PDA) ND ND + + + + 

Carbon usage: 
L-arabinose + + + + + + 

D- fructose   + + + + + + 

D –glucose  + + + + + + 

D-Mannitol + + + + + + 

Lactose  ND ND + + + + 

Raffinose  ± + + + + + 

Sucrose   ± + + + + + 

D- Xylose + + ± + ± ± 

Maltose ND ND + + + + 

Mannose ND ND + + + + 

 Meso-insitol + + + + + + 

D - Galactose ND + + + + + 

Nitrogen usage: 
L - methionine + + + + + + 

ND Not done + Positive reaction   ±delayed or weak positive reaction  - Negative 

reaction  
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Table 4: Potato common scab incidence (DI) and severity (DS) on potato Berna cv. 

inoculated by Streptomyces scabies isolate CS1 as influenced by soil 

amendment with Nile or Al obour  composts during fall seasons of 2014 and 

2015.   

%Protection DS DI 
Compost concentration 

or rate(kg/M
2
) 

Soil 

amendment 

with, 

Fall season of 2014 ( 1
st
 season) 

44.7 18.9 ± 1.2 45.2±2.9 1.25 Nile compost 

53.8 15.8± 1.6 34.3±6 2.5 

15.9 28.9±3. 9 49.3±3.4 1.25 Al obour 

compost 37.7 21.3± 1.9 41.9±2.6 2.5 

0.0 34.2 ± 3.8 61.2±3.2 0.0 None 

Fall season of 2015 ( 2
nd

 season) 

32.8 20.3±2.2 41.5±3.5 1.25 Nile compost 

47.1 16±  2.4 28.7±4.3 2.5 

19.2 24.4 ±  4.6 48±3.5 1.25 Al obour  

compost   30.8 20.9±2.2 45  ±4.5 2.5 

0.0 30.2±2.6 64.8±6.2 0.0 None 

 

Table 5: Potato common scab incidence (DI) and severity (DS) on potato Berna cv. 

inculcated by Streptomyces scabies isolate CS1 as influenced by drenching  

soil amendment with composts tea of Nile or Al obour composts at rate 

1Kg/M
2
 : 5 liter water and 1 Kg/ M

2
 :7 liter water during fall growing seasons 

of 2014 and 2015. 

%Protection DS DI 

Compost 

concentration or 

rate(kg/ M
2
) 

Soil  drenching 

with compost tea, 

Fall season of 2014  (1
st
 season) 

40.1 21.2 ± 3.7 49.6± 4.1 7:1 Nile compost 

57.4 15.1±2.5 32.2 ± 3.6 1:5 

35.5 22.8± 3.6 55.6 ±4.1 7:1 Al obour 

compost 43.5 20 ± 2.2 43.7 ± 6.5 1:5 

0.0 35.4 ± 3.7 64.2±4.3 0.0 None 

Fall season of 2015 ( 2
nd

 season) 

42.2 22.1±1.3 46.5±5.5 7:1 Nile compost 

47.9 20±3.2 34.7±3.4 1:5 

13.3 28.1± 2.4 47.2±4.4 7:1 Al obour 

compost 11.1 28.8±1.7 44±1.8 1:5 

0.0 32.4 ± 2.3 60.8 ± 3.6 0.0 None 
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DISCUUSSION 

Four bacterial isolates were 

isolated from scabbed potato tubers of 

Berna cultivar. Pathogenicity test 

showed that all isolates are pathogenic 

to potato tubers of Berna cv. A 

significant variances in the virulence 

of isolates the tested.  Isolate CS1. Lee 

significant virulence values proved by 

isolate CS2 with CS4.  Contrary 

isolate gave least DI (65.2%) and DS 

(30.27%). Results are in line with 

those obtained by several researches 

(Shihata, 1974; Faucher et al. 1993; 

Lorang et al .1995; Galal et al. 1999; 

El-Sheikh, 2010 and Ali et al. 2011). 

Identification of the pathogenic 

bacterial isolates was applied through 

detecting these morphological, 

biochemical and physiological 

characters, almost the tested isolates 

are similar in their properties to potato 

tubers that expressed common scab 

symptoms. The obtained data was 

combined with those obtained in the 

pathogenicity tests and compared with 

earlier findings of Faucher et al. 

(1993); Lorang et al .1995; Galal et al. 

(1999) and Wanner,  (2004). Data 

indicated that all tested isolates are 

Streptomyces scabies. On the light of 

above mentioned properties, all 

isolates could be identified as 

Streptomyces scabies to be mentioned, 

bacterial isolates are similarly to those 

isolated since 2 decades before 

(Youssef, 1996) indicating no 

biodiversity happened to the soil 

inhabitant Streptomyces scabies. 

Potato common scab which 

caused by soil born bacterium 

Streptomyces scabies considered as 

epidemic disease with no effective 

control tool established yet (Chater, 

2006). Nowadays organic cultures tool 

a great attention due to clean 

cultivation to avoid soil and air 

pollution for human health (Avis, 

2007). Composts from different 

sources are used widely to improve 

plant yields (Nakkeeran et al. 2005) 

and to suppress various plant diseases 

such as fungal diseases i.e., Pythium 

ultimum, Rhizoctonia solani 

(Scheuerell and Mahaffee, 2004 and 

Dionne´ et al. 2012). Fusarium dry rot, 

black scurf and silver scurf (A1-

Mughrabi et al. 2008) Pythium and 

Phytophthora spp (Liebman and 

Epstein, 1992). Alternaria solani, 

Botrytis cinerea, and Phytophthora 

infestans (Kone et al. 2010). Bacterial 

disease e.g., soil borne (Larkin, 2008 

and Lazarovits, 2010) common scab 

(A1-Mughrabi et al. 2008 and Larkin 

et al. 2010). 

First experiment was carried out 

to find methods for possible manage 

potato common scab through soil 

amendment with Nile or Al obour 

composts. Results indicate a 

significant suppresses of potato 

common scab using Nile or Al obour 

composts as soil amendment. Nile 

compost amended soil showed more 

suppressive tuber common scab thus 

Al obour compost amended soil. 

Increasing Nile compost significantly 

reduced potato common scab 

incidence and severity. Generally, Nile 

compost amended soil was suppressed 

to suppress potato common scab 

infection. Results are agree with those 
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obtained by A1-Mughrabi et al. (2008) 

and Larkin et al. (2010).   

Soil drenching with compost tea of 

plants resulted in significant reduction of 

potato common scab infection. Al obour 

compost tea scab drenching significantly 

reduced potato common scab infection as 

compared to non-drenched soil (control). 

However, Nile compost tea 

application as soil drenching more 

significantly suppressive as compared 

to Al obour compost tea drenched. 

Nile compost is benefits to suppress 

potato common scab as compared to 

Al obour compost tea. Similar findings 

are explored else values (Siddiqui et 

al. 2008; Anna Ghorbani et al. 2008; 

Siddiqui et al. 2009; Siddiqui et al. 

2013 and On et al. 2015).  
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 الملخص العربي
 Streptomyces scabiesالبكتريا البطاطس المتسبب عن مكافحه مرض الجرب العادي في مكانيه إ

 الكمبوست شايباستخدام الكمبوست و 
 

2أنور عبدالعزيز جلال, 2عمي عبدالمنعم البنا, 1عماد عبدالقادر حسن, 1محمد عبدالرازق محمد عبدالحميد
 

 
 مصر -مركز البحوث الزراعية بالجيزة –المعمل المركزي لمزراعه العضويه  1

 جامعة المنيا -كمية الزراعة  -قسم أمراض النبات  2 

 
عزلات بكتيرية ممرضة من درنات مصابة إصابة طبيعية بمرض الجرب العادي  ةربعأتم عزل 

( 75.2%الإصابة ) عزلات فاعمية كانت نسبةالأولي أكثر ال كانت العزلة حيث المرضيهختمفت قدرتها ا  و 
( والعزلة 31%( وشدة الإصابة )%71.6الإصابة ) ( بينما العزلة الثانية كانت نسبة32.2%وشدة الإصابة )

( بينما كانت  العزلة الثالثة أقمهم حيث %30.27( وشدة الإصابة )%70.6)الرابعة كانت نسبة الإصابة 
 (.27.7%( وشدة الإصابة )65.2%كانت نسبة الإصابة )

عن طريق الخصائص المورفولوجية والفسيولوجية والبيوكميائية  مرضهمال  عرفت العزلات البكتيرية
 .  Streptomyces scabiesلات في إستجابتها مع بكتريا وتشابهت جميع العز 

لدراسة فاعمية إستخدام الكمبوست أو شاي الكمبوست بنوعيهما النيل  تجربتين حقميتين أجريت  
ن أأظهرت النتائج و صابة بمرض الجرب العادي عمي درنات البطاطس والعبور في إمكانية خفض الإ

وبينت  فاعمية في خفض الإصابة بالجرب شاي الكمبوست ري ذاتستخدام الكمبوست مضافآ لمتربة أو إ
 .النوع الثاني  منالإصابة  نسبه في خفضكمبوست أكثر فاعمية النوع الأول من الن إضافة أالدراسة 




