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ABSTRACT: Pathogenicety test on 6 month-old dracaena plants 
at Giza, Egypt proved that Fusarium moniliforme was the most 

virulent fungus resulting 30.41% leaf spot severity, followed by 

Alternaria alternata and Stemphylium botryosum which gave 11.32 

and 9.45 % disease severity, respectively. Bio Arc at the 

concentration ( 3.5 g i I ) was the best treatment for decreasing the 

linear growth of all tested fungi. The Thyme extract at the 

concentration (75%) was the best treatment for decreasing the linear 

growth of all tested fungi. Fusarium moniliforme was the most 

sensitive fungus whileS. botryosum was the least sensitive ones. 

Topsin M 70 proved to be the most effective fungi-:ide against F 

moniliforme followed by S. botryosum and A. al~~rnata since it 

induced the highest decrease in the linear growth of all tested fungi, 

whereas Kocide 2000 was the least effective ones. 

Topsin M 70 (at the rate 3 g I !) separately gave the best control for 

dracaena leaf spot under greenhouse conditions (11.9 % dt~ease 

severity), while sprayinr with Thyme extract at the concentration of 

50 % was the best alternative treatment for this purpose (14.17 % 

disease severity) as comparing with control treatment (17.06 % 

disease severity) followed by Salicylic acid at the rate 1.5 g /1 and 

biocide at the rate 2.5 g I I. 

There are no significant differences between the application of 

Thyme extract ( at the rate 50 %) +half the recommended dose of 

Topsin M 70 and the application of Topsin M 70 alone (12.34 and 

11.9 % diseases severity, respectively ). The obtained results 

suggested that some natural materials such as Thyme extract can be 

use as a method to minimize fungicidal doses against fungal diseases . 
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INTRODUCTION 
, 

Dracaenas are the most commonly members of the Family Asparagaceae. 

Most are native to the tropical regions of Africa and Asia. They use as 

popular ornamental indoor plants. There are very little information 

concerning dracaena diseases in Egypt, but Wagih et al. (1989), Mahmoud 

(1992) reported that fungal leaf spot was the most common disease of 

dracaena. Fusarium moniliforme is one of the most serious pathogenic fungi 

on dracaenas. It was found to be responsible for leaf spot, stem rot and 

cutting rot. Also, Hilal et al. (2000) confirmed that Fusarium moniliforme, 

Alternaria alternata, Stemphylium bottyosum, Cladosporium dracaenatum 

and Nigrospora sp. were the causal pathogens of Dracaena marginata leaf 
spots in Alexandria, Egypt. 

Poole et a!. (1991) found. that Fusaria! leaf spot symptoms on dracaena 

occur ·initially on the newest leaves of the plant which are within t11e central 

whorl. Infection only occurs when this whorl is very wet and spores are 

present. Lesions are irregularly shaped, tan to reddish brown and many 

times have a yellowish brown border. Under conditions of high disease 

pressure and continually wet foliage, the lesions coalesce and infection 
spreads into the plant meristem. 

Chase and Mellich (1992) reported that Fusarium leaf spot of the red

edge dracaena (D. marginata) is caused by F. moniliforme and observed 

advancing from the apex until the whole leaf surface. Sobek and 

Munkvold (1999) indicated that wounding is an important factor 

contributing to Fusarium moniliforme infection. Mohamed, Naglaa (2005) 

indicated that isolation trails fi·om leaf spots of 9 foliage plants including 
dracaena yielded 12 fungal genera. 

However, Coryenespora cassiicola, Alternaria alternata and F 

moniliforme were the most dominating fungi in isolation, followed by 

38 



Al-Azhar J. Agric. Res., Vol. 12, (June) 2012, pp. 37-55 

Stemphylium botryosum. Bobev et aL (2008) observed severe leaf spot 

damage on numerous indoor potted D. marginata plants in Plovdiv, 

Bulgaria. The pathogen was identified as F. moniliforme. 

Several control measures (biocides, plant extracts, compost tea, elicitors 

and fungicides) were applied either in vitro or in vivo conditions by many 

researchers for management of leaf spot diseases. 

As for biocides application, Michereff et al. (19'94) used Bacillus 

megaterium as epiphytic bacteria for controlling Curvularia leaf spot of yam 

plants. Also, Collins and Jacobsen , ( 2003 ) used Bacillus subtilis as a 

bioagent for controlling sugar beet Cercospora leaf spot. As for plant 

extract application, Paster et al. (1995) stated that thyme essential oil 

applied as fumigants protected stored grains against fungal attacking. 

Baiuomy (1997) found that thyme extract at the concentration 75% gave a 

complete inhibition against fungal growth of F. moniliforme and R. solani. 

Amadioha ( 2003 ) found that extracts prepared from Digitalis lantana, 

Origanum majorana and Plantago lanceolata gave the best results against 

Colletotrichum lindemuthianum on cowpea leaves. Also, Shafie, Radwa 

(2004) found that watery extracts of thyne and rue gave high antifungal 

effect against growth of M phaseolina, F. oxysporum .and Sclerotium 

roljisii. 

As for compost tea application , Bates ( 2005 ) found that poplar bark 

compost tea protected tomato plants from Septoria leaf spot infection. 

Mikhail et aL (2005) utilized composted rice straw against Fusarium 

oxysporum on cotton seedlings. Also, Haggag and Saber (2007) indicated 

that the incidence of Alternaria blight was obviously reduced in tomato and 

onion plants which sprayed with non-aerated compost tea (made from plant 

residues) compared to those non-sprayed or those sprayed with aerated 

compost tea. 

As for elicitors application, Chaoying and Hsiangen (1998) indicated 

that Salicylic acid application on leaves of Lilium was effective in inducing 

diseast: resistance against Bot1ytis elliptica. Hilal et al. (2006) performed 

that Salicylic acid was etTective against S. sclerotiorum on Caraway, 
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Coriander and Fennel seedlings. Mahmoud et aL (2006) indicated that 

Sal icy lie acid at 4 Mm gave the highest effect against Peanut diseases in 

Egypt. Also, Shiping et al. (2006) treated Pear cladode (Pyrus pyrifolia) 

spotted with Alternaria alternata by some elicitors, such as Salicylic acid 

and oxalic acid. The results indicated that the elicitors could significantly 

enhance defense-related enzyme activities, such as ~-1 ,3-glucanase, 

phenylalanine ammonia lyase, peroxidase, and polyphenol oxidase activity. • 

As for fungicidal treatment, Wahid et al. (1995) reported that 

thiophanate-methyl (as Topsin M at 50 ppm) caused 100 % inhibiticm of 

Fusaria! growth in vitro. Tasleem et al. (2000) found that Topsin Mas rice 

seed dressing gave better control to F. moniliforme than Dorsal or Kasuran. 

Wolf ( 2008) found that Topsin M can be a very effective part of grape leaf 

·spot management program in Northern Virginia. Ammar et al. (2004) 

revealed that Topsin M 70, Bellis and Tecto were the best treatments against 

pear cactus cladode rot caused in Egypt by Alternaria alternata and 

Fusarium so/ani. Batta (2003) indicated that difenoconazole (Score) at the 

rate of 0.20 % (WN) significantly reduced the lesion diameter of A. 

alternata on treated fruit~. of Loquat. Also, Wilson and Williamson 

(2008)demonstrated that Topsin M suppresses Fusarium sp~ on cotton 
plants at Virginia , USA . 

Finally, in regard to integrated methods application, Korsten et aL ( 1997 

) found that preharvest application of Baciiius subtiiis field sprays integrated 

with copper oxychloride or benomyl consistently reduced severity of 

avocado black spot caused by Pseudocercospora purpurea at Omega, South 

Africa. Mora and Earle ( 2001 ) reported that combination of Trichoderma 

harzianum and the fungicide, Bayleton was effective against Alternaria 

brassicicla on broccoli plants. Also, Zaky, Wafaa et aL (2008) found that 

(Rizobactrein + Salicylic acid) or (Rizobactrein + Salicylic acid + yeast) 

prevented the appearance of Fusarium disease symptoms of carnation for 

two months. The present investigation was carried out to study the 

integrated management for Dracaena leaf spot disease under Egypt 
conditions. 
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MATERIALS AND METHODS 

Source offungal isolates : 

Pure isolates of Dracaena leaf spot pathogenic fungi, i.e. Alternaria 

alternata, Fusarium moniliforme, Stemphylium botryosum obtained from 
Fungal Research and Plant Disease Survey Department, Pl. Path. Res. Inst., 

Agric. Res. Center, Giza, Egypt were cultured on PDA plates 2 weeks at 26 

± 1 ·c. The surface of these cultures was gently brushed in the presence of 

sterile distilled water ( 10 ml I plate), then filtered through muslin. The 

concentration of the fungal propagule suspensions (spores or mycelial 
fragments of the s'terile fungus) was estimated using a haemocytometer and 

adjusted to 5x105 fungal units lml water. Tween 20(cao.02 % vlv) was 

added as a wetting agent. 

Pathogenicity test: 

Healthy Dracaena marginata plants (6 monthes old) grown in 15 em dam. 
plastic pots ( 1 plant I pot ) were artificially inoculated with the previously 

prepared fungal suspensions. Leaves were gently scratched with 
carborundum to remove the thin waxed layer and then sprayed with the 

fungal suspensions using a i1and atomizer. The inoculated. :plants ( 4 pots for 

each fungus) were covered with transparent plastic bag{ for 48 hrs to 

maintain high relative humidity, and then kept under observation in open air 

under greenhouse conditions. Uninoculated plants in 4 pots were sprayed 
with sterile water and placed under the same conditions as a control 

treatment. Symptoms of leaf spot infection were recorded and reisolation 

from the full developed lesions was carried out to support the pathogenicity 

of each fungus. 

Disease severity percentage was estimated as the ratio of spotted area to 

whole leaf surface with applying the following formula according to 
Horsfall and Barratt (1945): 

Sum (No. of each infection category x Numerical value of infection category) 
Disease severity (0/a) = x 100 

Total number of leavesx the highest numerical value of infection category 

Where the categories were 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 equal to 1-5 ;6-10,11-

15, 16-20, 21-25, 26-30, 31-35, 36-40, 41-45 and 46-50% of leaf surface 
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showing leaf spot, respectively, as well as zero type category showing no 
infection. 

Disease management: 

a- Under laboratory conditions: 

The disease management was investigated by using some biocides, plant 
extracts, compost filtrate and fungicides. They were tested firstly in the 
laboratory towards growth of the pathogenic fungal isolates. 

1. Effect of some biocides : 

Efficacy of two biocides namely, Bio Arc (Bacillus megaterium, 25xl06 

cfu /g) and Bio Zeid (Trichoderma album, 1 x 107 cfu I g) both used at the 
rate of 2.5 g I 1 water obtained from Biofungicide~ Unit, Pl. Pathol. Res. 
lust., ARC, Giza, Egypt was evaluated on linear growth of the pathogenic 
fungi on PDA medium. Three different concentrations (1.5, 2.5 and 3.5 g I 
1) were prepared. The appropriate amount of each biocide was mixed with 
the medium in each flask just before solidification. Ten ml of each biocide
amended medium was poured in each Petri dish. Four plates of each 
particular. treatment were inoculated with 5mm discs of fungal growth and 

•' 
incubated at 2o·c. The fungal growth was measured when radial growth in 
any control plate reached its maximum (9 em). 

2. Effect of some plant extracts : 

Antifungal activity of the hot water leaf extract of the three aromatic 
plants, i.e. Mmjoram (Majorana hortensis), Thyme (Thymus vulgaris) and 
Eucalyptus (Eucalyptus rostrata) against growth of the pathogenic fungi 
was investigated. The extracts were prepared according to the method used 

by Agha (1992). The fresh herbs were washed thoroughly in tap water and 
left at room temperature in order to be dried. Seventy grams of each test 
plant were finely grounded and separately boiled in 500 ml distilled water 
for 2 hrs, then left to cool and blended for 5 min. The extracts were filtrated 
through double cheesecloth, then through Whatman No. (1) Filter paper. 
The filtrates were adjusted with distilled water to 100 ml, centrifuged at 
5000 rpm for 30 min and sterilized by center glass G5. The original extract 
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was considered as 100% cone. and it was diluted ·with sterile distilled -.varer 

to obtain the three cones. (25, 50 and 75 %). Each extract concentration was 

separately mixed with sterilized PDA medium j11st before solidification ( l :9 

vlv), then poured in sterilized Petri dishes. 1'vfedi11m free from plant extract 

provided with the same volume of the sterile distilled water was used as a 

control. Four plates of each particular treatment were inoculated at the 

center with fungal disks (5-mm-diam) cut from 7 days old culture of each 

test fungus, then incubated at 26 ± 2 °C. The linear growth diameter of each 

test fungus was determined when the mycelial growth filled any control 

plate. Reduction of mycelial growth was calculated as fungal growth 

inhibition percentage relative to fungal growth of the control treatment as 
follows: 

Control -treatment 

Reduction% 
X JOQ 

Control 

3. Effect of some fungicides: 

Three fungicides, Topsin M 70 %, Score 25 % and Kocide 2000 were 

pre 'Jared to test in vitro against growth of the pathogenic. fungi. Trade name, 

chemical name, formulation and manufactures of these fungicides are 
presented in Table (I). 

Table (1) Trade, common and chemical names of the fungicides tested with 
reference to their tvoe offormulation and manufacture~ .. 

Trade name formula 
Common name Chemical name Manufacture / tion 

I 

Kocide 2000 WP Cu-hydroxide Copperhydroxide (Cu(OH)2) 
Sen tic -~ Cis, trans 3-chloro-4-( 4-methyl-2-(1 H 

ScoF~ 
EC 

I 
Difenoconazole -I ,2,4:triazol-l-ylmethyl)-l ,3- I 25% ':C dioxolan-2-yl]phenyl 4-chlorophenyl 

I 
Syngenta I L ether I I Topsin-M 70% \VP I Th iophenate I ,2· (3-methox)'carbonyl -2- Nippon Soda J 

methyl I rhiouredio) benzene (TPM) Co, Japan 

The fungicides \-Vere used at the recommended doses, i.e. 1.8 g I I of 

Kocide 2000, l ml I l of Score and J g I l of Tops in M. Medium free from 

·fungicides provided with the same volume: of the sterile distilled water was 

used as a control. Each plate was inoculated at the center with fungal discs 
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(5-mm-diam) cut from 7 days old culture of each test fungus, then incubated 

at 26 oc ± 2. Four plates of each treatment were used as replicates. The 

linear growth diameter of each test fungus was determined when the 

mycelial growth filled any control plate. Reduction of mycelial growth was 

calculated as percentage of the treated fungal growth relative to the 

untreated fungal growth as follows: 
Control -treatment 

Reduction % = X I 00 
Control 

b. Under greenhouse conditions: 

Two experiments were conducted by spraymg different materials 

(separate application or integrate application ) for controlling of Dracaena 

kaf :;pot disease under greenhouse conditions of Pl. Dis. Res. Dept., Pl. 

Pathol. Res. lnst., Agric. Res. Center at Cliza duri'1g the two successive 

seasons (2008- 2009). 

1- Separate application: 

Healthy red-edge dracaena plants (D. marginata) (6 monthes old) 

grovvn in 15 em dam. plastic pots (1 plant I pot) were artificially inoculated 

with the previously prepared fungal suspensi.ons as shown in pa-thogenicity 

test. The most laboratory effective treatments beside pelargonium compost 

rea and Salicylic acid ( Table 2 ) were separately sprayed on l 0 dracaena 

plants for each treatment under greenhouse conditions. Untreated plants 

were sprayed with distilled water as control. 

Table (2): The concentration of the different materials used separately 
under greenhouse conditions for controlling the test pathogenic fungi: 

'! II I 

I 
i 
I 

I 

Treatment . Concentration 

Bio Arc 

Thyme 

Compost filtrate 

Salicylic acid 

Topsin M 70% 

44 
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50% 
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Pelargonium compost as a phenolic compound source was prepar~d as 

follows: Fresh compost (directly after delivery) was watery extracted by 

soaking I 00 g of the compost in 100 ml of distilled water for 24 h at the 
room temperature and then filtered through filter paper Whatman No 

( 1 ).The filtrates were adjusted with distilled water to 100 ml, centrifuged at 

5000 rpm for 30 min and sterilized by center glass G5. The original extract 

was considered as I 00% cone. and it was diluted with sterile distilled water 
to obtain the concentration 75 %. 

2- Integrate application: 

Another parallel experiment was carried out by using the combination of 

half the fungicidal recommended dose of the more effective tested fungicide 

(1.5 g I I, Tops in M 70 % ) and each one of the previously tested materials 

.All plants were covered with transparent plastic bags for 48 hrs to maintain 

high relative humidity. Plants were kept in greenhouse under daily 

observation for 21 days atter i11oct!lation. Disease severity was determined 
according to the equation of Horsfall and Barratt (1945). 

EXPERMENTAL RESULTS 
Pathogenicity test: 

Data in table (3) indicate that Fusarium moniliforme proved to be the 
n1ost virulent fungus resulting in 30.41 ~lv disease severity 21 days after 
inoculation, followed by Alternaria alternata and Stemphylium botryosum 
which gave 11.32 and 9.45 %disease severity, respectively. 

Table (3): Disease severity percent2ge of Dracaena marginata leaf spot 
disease 21days after inoculation with the test pathogenic fungi. 

I Test fungus Disease severity % 
Alternaria alternata 11.32 

Fusarium monil[forme 30.41 

Stemphylium botryosum 9.45 
! Control (without fungus) 0.00 

Mean I 17.06 

L.S:D. at 5% tor Fungi = 0.97 
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Disease management: 

a- Under laboratory conditions: 

1. Effect of some biocides: 

Data in Table ( 4) demonstrate that using two biocides tested in PDA 

plates significantly increased mean percentage of reduction in mycelial 

growth of all fungi relative to control (without biocides). In this respect, Bio 

Arc proved to be the most effective biocide since it significantly figured 

mean percentage of redyction in mycelial growth by 52.63% compared with 

using Bio Zeid (46.96%). Positive relationship was realized between biocide 

activity and increasing of biocide concentration (from 1.5 to 3.5 giL) in 

PDA plates. 

Table (4): Effect of biocide concentrations on linear growth reduction 
(%)of the pathogenic fungi under laboratory conditions. 

Linear growth Reduction 
Fungus Cone. (em) Mean (%) 

(%) Bio Bio Bio Bio 
Arc Zeid Arc Zeid 

Alternaria 1.5 3.8 4.0 3.9 56.6 55·.5 

2.5 2.5 2.9 2.7 70.0 67.7 

alternata 3.5 1.8 2.0 1.9 79.1 77,7 
Mean 2.7 2.9 4.3 52.0 50.5 

Fusarium 1.5 3.6 5.0 4.3 59.7 44.1 

2.5 2.0 3.3 2.6 77.7 63.0 

moniliforme 3.5 1.7 2.3 2.0 80.2 73.6 
Mean 2.4 3.5 4.5 54.4 45.2 

Stemphylium 1.5 4.0 4.2 4.1 55.5 52.7 

2.5 2.5 4.0 3.2 72.2 55.5 

Botryusum 3.5 2.0 2.5 2.2 77.7 72.2 
Mean 2.8 3.6 4.6 51.3 45.1 

Mean 4.26 4.7 52.6 46.9 

L.S.D. at 5% for: 
Fungus (F)= 0.3 , Biocide (B)= 0.2, Cone.( C)= 0.3, 

fxB = 0.4, fxC= 0.6, B xC = 0.5, fxCxB = 0.9 
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In this regard, the highest concentration was the most effective against A. 

alternata since its linear growth recorded (78.4 mm decrease) comparing 

with the control treatment. Fusarium moniliforme was the most tolerant 

ones to the tested biocides. In general, Bio Arc at the highest concentration 

was the best treatment for inducing of linear growth decrease of all tested 
fungi. 

2- Effect of some plant extracts: 

The results in Table (5) reveal that the Thyme extract at the highest 

concentration (75%) was the best treatment for inducing the highyst 

decrease in the linear growth of all tested fungi. Fusarium moniliforme was 

the most sensitive fungus (62.5 %) under 75% of Thyme extract. 

Table (5): Effect of concentration of plant extracts on linear growth reduction 
(%)of the pathogenic fungi under laboratory conditions. 

Linear growth Reduction(%) 
(em) 

Fungus Cone. 
"' "' (%) ::l E Mean ::l E Q) c. "' Q) ,C. ro Mean E .... E .... >-. 0 >-. 0 . ·>-- iii 'i:' >-. iii 'i:' 

...c ...c f- u ro 
f- u ro ::l 

~ ::l 
~ w w 

Alternaria 25% 5.3 6.2 6.8 6.1 40.3 -30.5 23.6 31.4 alternata 
50% 5.! 5.6 6.3 5. 7 43.6 37.5 29.! 36. 7 75% 4.! 4.5 3.8 4.1 54.1 50.0 56.9 53.7 Mean 5.9 6.3 6.5 6.2 34.5 29.5 27.4 30.4 Fusarium 25% 5.0 5.8 6.2 5.7 44.4 34.7 30.5 36.5 moniliforme 

50% 4.0 4.8 5.8 4.9 55.5 45.8 34.7 45.3 75% 3.3 4.2 5.0 4.2 62.5 52.7 44.4 53.2 Mean 5.3 6.0 6.5 5.9 40.6 33.3 27.4 33.7 Stemphylium 25% 6.7 6.5 7.0 6.7 25.0 27.7 22.2 25.0 hotryosum 50% 6.0 5.8 6.0 5.9 33.3 35.0 33.3 33.8 75% 4.7 5.0 4.5 4.7 47.2 44.4 50.0 47.2 Mean 6.6 6.5 6.6 6.6 26.3 26.8 26.3 26.5 Mean 5.9 6.3 6.5 - 33.8 29.8 27.0 -

L.S.D.at 5% for: F =0.3, T= 0.3, C= 0.3, fxT =0.5, fxC= 0.6, TxC=0.6, FxCxT =1.0 

47 



--

Lokma. H. E. M.: el a!, f nte~rated Disease Mana[!ement 

011 lhe: -contrary, S. hotJ)!(JSum was the least sensitive ones (22.2 %) under 

25 °/;1 of marjoram extract. 

3 --Effect of some fungicides: 

Data in Table (6) indicate that Topsin M 70 proved to be the most 

effective fungicide particnlarly ·against F. moniliforme followed by S. 

bot1yoswn an_d A. alternata since it induced the highest decrease in the 

linear growth of all tested fungi, whereas Kocide 2000 was the least 

effective ones. 

Table (6): Effect of three fungicides on linear growth reduction(%) of the 
pathogenic fungi under laboratory conditions. 

r L;,, growth (om) T I Reduct;un (%) 5 lll 
I Fungus ~ r ---;-------:-- ~ ~r- I (,) 

I
I I v 0 ':) i..Ll ·= 0 2 _g 0 2 ~ .:: 0 

2 I 

I go 8~ ~- oo o~ ~~~ 
·~·-o ~ ~~ -~o o ~~ 

L-A-lt-er_n_a_ri-a---+1-:.L--:N ~ ~ ;<:] I ;-. " 1 >e N ~ ~ , ~ 
:lternata ---1-6_._0--+'----4-.9-+--:J--._8--+_2_8._9-+-~-1 _

01

_ i-~-r-----+1-.J_~ 5_._9---i 

J.Usarium I I 
L-:-o--n-il_ifi_o_r_m_e_--+-i --+--4-. 7-+--3-.5-f--4_._9-+-3 7_._8--+---47. 8 1 61.1 4 8. 9 

I s~;:;::,~:m 
1

1 6.3 I 5 'l~ I 5 6 I 30,0 135.0 48.9138.21 

~--_----~ ... -] :r,~ 1 4.3 +-L-----+-3-2-.3-+-3-8-:: -51-,f---~ 
______ ____L _ __i___L_ 

L.S.D. at 5'% for Fungus (F)= 0.2, Treatment (T) =0.3, Txf~l.S 

h- Under greenhouse conditions: 

! -- SepFJr2.te application: 

Data 1n Taole ( 7 ) indicate that Topsin M 70 ( at the rate 3 g I I ) 

sepc:rately gave the: best results -for controlling dracaena leaf spot under 
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greenhouse conditions ( 11.9% disease severity ). Thyme extract at the rate 

50 % was the best alternative treatment for this purpose (I 4. I 7 % disease 

severity ) followed by Salicylic acid at the rate 1.5 g II and biocide at the 

rate 2.5 g I I ( 14.83 and 14.83 % , respectively ) as comparing with control 

treatment ( 17.06% disease severity). 

Table (7): Effect of four alternative material spraying beside the fungicide, 
Topsin M 70 on dracaena leaf spot disease severity under greenhouse 

conditions 
Disease severity(%) 

Treatment Alternaria Fusarium Stemphylium Mean 
alternata monil!forme bot1yosum 

Bio Arc 9.50 28.50 7.25 15.83 
Thyme i 9.10 _l 26.42 7.00 i 14.17 

~ 
I 

Compost filtrate _j_ 9.90 I 29.80 I 8.72 i 16.14 I ---- -----~- ~-- -. . . ~ t----=--S_a_lrc,-y_h_c_a_c_rd __ _,__I __ 9,-.0-,-5 __ 
1 

2 7. 70 H 7) I 14.83 j 
/ Topsinf\.'170%, i 8.45 !21.10 i 6.17 ! 11.91 I 
f control j __ _!_!__:__lQ____r ____ -30.42 -~r~ ___ : _ ____!_Z_:Q~_J 

L.S.D at.:'% f{,r: 
Fungus (F) = 2.2, Treatment (T) =I .3. Tx F= 1.8 

2- Integrate application : 

Data in ·Table ( 8 ) indicate that their are no signifieant differences 

between the application of Thyme extract ( at the rate 50 % ) + half the 

recommended dose of Topsin M 70 and the application of Topsin M 70 

alone (12.87 and 11.9 I %diseases severity, respectively). 

Table (8): Effect of the integrated application of four alternative materials 
beside the half dose of Topsin M 70 on dracaena leaf spot disease severity 

un d h d'f er_green ouse con 1 tons. 
Disease severity(%) 

Treatment Alternaria Fusarium ! Stemphy/ium Mean 
alternata monili!Orme / botrvosum 

Bio Arc+ Y, Fungicide 9.31 27.20 7.10 14.54 
Thyme + ~'2 Fungjcide 8.80 23.70 6.10 12.34 

Compost+ Y, Fungicide 9.72 27.30 7.81 14.94 
Salicylic+ Y, Fungicide 8.91 25.21 6.92 13.68 

Tops in M 70% 8.45 21.10 6.17 I 1.91 
---------

Control 11.30 30.42 9.44 17.06 
L.S.D. at 5% for: 

Fungus (F)= 2.2, Treatment (T) =1.3, TxF=l.8 
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The obtained results suggtsted that some natural materials such as thyme 

extract can be use as a means to minimize fungicidal doses of fungal 

diseases. 

DISCUSSION 

Dracaenas are used as valuable ornamental foliage plants. Production of 

cbtse plants is faced vvith some problems, among the most important ones 

are diseases especially leaf spot patiicularly in warm and moist conditions 

wh::.:re the disease c<m lead to heavy defoliation (Chase, 1997). In this study, 

'Fusarium moniliforme, Alternaria alternata and Stemphylium botlyosum 

were the nwst dominant fungi on Dracacna marginata plants in Egypt. 

According to th:: available literature, Wagih et al. (1989) reported F. 

proliferatum as an important fungal pathogen of leaf spot and stem rot of D. 

sanderiana in Alexandria, Egypt. On the other hcnd, Hilal et al. (2000) 

recorded F. moniliforme on Dracaena plants for the first time in Egypt. 

Also, Mohamed, Naglsa (2005) isolated Cc,1yenespora cassiicola, 

Alternaria panax and F. moniliformc from leaf spots of some plants 

including Dracaena plants. 

Bio Arc at the highest concentration (3.5 g I I) was the best treatment for 

inducing the highest decrease in the linear growth of all tested fungi. This 

result is similar to those reported by (Collins and Jacobsen , 2003) who 

recorded that the growth of Cerco::,pora beticola by B. subtilis under in vitro 

All the tested plant extracts, i.e. Marjoram (Majorana hurtensis), Thyme 

(Thymus vulgaris) and Eucalyptus (Eucalyptus rostorata) inhibited linear 

growth of the tested pathogenic fungi, but the Thyme extr • ct was the most 

effective particularly against F. moniliforme. These results are similar to 

those reported by (Baiuomy, 1997 and Amadioha ( 2003 ) who found that 

the extract of Origanum majorana gave the best results against 

Coi!etotrichum lindemuthianum on cowpea leaves. 

Topsin M 70 proved to be the most effective fungicide ln vitre 

particularly against F. moniliforme followed by S. botryosum and A. 

alternata since it induced the highest decrease in the linear growth of all 
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tested fungi , whereas Kocide 2000 was the least ~ffective 0!1es. These 

results are somewhat similar to those reported by Tasleem et al. (2000) ; 

Ammar et al. (2004) and Sears et al. (2005) who reported that Tops in M 70 

was the best fungicide against growth mycelium of Fusarium spp. , 

Alternaria alternata and Botryodiplodia theobromae. Also, Spraying 

Dracaena plants separately with the fungicides under greenhouse conditions 

resulted in good control of the disease. Topsin-M 70 followed by Score 

showed the highest effectiveness while Kocide 2000 was the least effective 

fungicide. These results are similar to those reported by (Chase, 1987) who 

found that (thiophanate) at 12 oz a.i. /100 gal applied weekly for 6 weeks as 

a foliar spray gave good control of Fusarium leaf spot on Dracaena 
marginata. 

Thyme extract at the rate 50 % was the best alternative treatment for this 

purpose followed by Salicylic acid and the biocide. The antifungal nature of 

thymol is caused by its ability to alter in the hypha! morphology and cause 

hypha! aggregates, resulting in reduced hypha! diameters and lyses of 
hypha! wall (Numpaque et al., 2011). 

Their are no significant differences l'etween the application of Thyme 

extract + half the recommended dose of Topsin M 70 and ·the application of 

Topsin M 70 alone. The obtained results suggested that some natural 
materials such as Thyme extract can be use as a means to minimize 
fungicidal doses against fungal diseases. 

REFRENCES 

I. Agha, M.S. (1992). Studies on antifungal agents in certain omamental, 
medicinal and aromatic plants with special reference to control 
seedlings damping-off diseases of sesame. Egypt. J. Appl. Sci., 7 (1) : 
104-114. 

2. Amadioh, A.C. ( 2003 ). Evaluation of some plant leaf extracts against 
Colletotrichum lindemuthianum in cowpea. Acta Phytopathogica 
Hungarica, 38 : 259-265. · 

51 



-' -

Lokma, H.E.M.; et al, Integrated Disease Management 

3. Ammar, M.I.; A.M. Shltout and M.A. Kamhawy (2004). Cladode and fruit 
rots of prickly pear (Opuntiaficus-indica L. Mill.) in Egypt. Egyptian 

Journal ofPhytopathology, 32(112): 119-128. 

4. Baiuomy, M.A. (1997). Studies on the inhibitory activity of different plants 
against some causal pathogens. Ph.D. Thesis, Fac. Agric., Al-Azhar. 

Univ., 99 pp. 

5. Batta, Y.A. (2003). Alternaria leaf spot disease on cucumber : Susceptibility 
and control using leaf disk assay. An-Najah Univ. J. Res. Nat. Sci., 

17: 269-279. 

6. Bates,M. ( 2005 ). Efficacy of compost tea on SeptoHa leaf spot of tomato in 
field and greenhouse studies. M.Sc. Thesis, Fac. State Kansas 

Univ.,95 pp. 

7. Bobev, S.G. ; L.A. Castlebury and A.Y. Rossman (2008). First report of 
Colletotrichum dracaenophilum on Dracaena sanderiana in 

Bulgaria. Plant Disease, 92(1 ): 173. 

8. Chase, A.R. (1987). Compendium of ornamental foliage plant diseases lth ed. 

APS Press, USA. 

9. Chase, A.R. and T.A. Mellich (1992). Fusarium leaf spot of Dracaena .. Central 
Florida Research and Education Center, Apopka CfREC-Apopka 

Research Report, RH-4-92. ·' 

10.Chase, A.R. (1997). Foliage plant diseases: Diagnosis and control, page 41-43 

APS Press, USA. 

11. Chaoying, C. and H. Hsiangen (1998). Salicylic acid-induced resistance of lily 
leaves against Botrytis elliptica. Plant Pathology Bulletin, 6(2):76-82. 

12. Collins, D. and B. Jacobsen ( 2003 ). Optimizing a Bacillus subtilis isolate for 
biological control of sugar beet Cercospora leaf spot. Biological 

Control, 26 (2): 153-161. 

13.Haggag, W.M and M.S.M. Saber (2007). Suppression of early blight on 
tomato and purple blight on onion by foliar sprays of aerated and and 
none aerated compost teas. Journal of Food Agriculture and 

Environment, 5(2): 302-309. 

14.Hilal, A.A.; A.M. Abo-El-Ela; Alia.A. Helmy and A.S. Ibrahim (2000). 
Studies on fungal diseases of Dracaena spp., the ornamental foliage 

plant in Egypt. Egypt. J. Appl. Sci.; 15(12): 50. 

52 



Al-Azhar J. Agric. Res., Vol. 12, (June) 2012, pp. 37-55 

15.Hilal, A.A; M.G. Nada and Wafaa H. Zaky (2006). Induced resistance against 
Sclerotinia sclerotiorum disease in some Umbelliferous medicinal 
plants as a possible and effective control mean. Egypt. J. 
Phytopathol., 34(2): 85-101. 

16. Horsfall, J.F. and R. W. Barratt (1945). An improved grading system for 
measuring plant diseases. Phytopathology, 35: 35-55. 

17.Mahmoud, E. Y.; Y.M. Samia. Shokry and N. Zeinab. Russin (2006). 
Inductions of resistance in peanut plants against root rot diseases 
under greenhouse conditions by some chemical inducers. J. Agric. 
Sci. Mansoura Univ., 31 (6): 3511-3524. 

18. Mahmoud, M.A.E. (1992). Studies on certain fungal diseases. M.Sc. Thesis, 
Fac. Agric., Alex. Univ., 90 pp. 

19. Michereff, S.; N. Silveira ; A. Reis and R. Mariano (1994 ). Epiphytic 

bacteria antagonistic to Curvularia leaf spot ofyam. Microb. Ecol., 21:1 
: 101- 110. 

20. Mikhail, M.S; K.K. Sa bet; Maggie E. Mohamed; Mona H.M. Kenawy and 
K.K. Kasem (2005). Effect of compost and macronutrients on some 
cotton seedling diseases. Egypt. J.ofPhytopathol., 33, (2): 41-52. 

21. Korsten,L. ; E. Villiers ; F. wehner and J.Kotze ( 199~. Field spray of 

Bacillus subtilis and fungicides for control of preharvest fruit diseases -. 
of Avocado in South Africa. Plant Disease, 81 ( 5): 455-459. 

22. Mohamed, Naglaa T. (2005). Pathological studies on important leaf spot 

diseases of some ornamental foliage plants. Ph.D. Thesis, Fac. Agric., 
r" .... ~ .......... Tr. .... ;..,p 01\ -
'--'u..uu, U.lU \' ., 7V }-'J-'• 

23.Mora, A. and E.Earle ( 2001). Combination of Trichoderma harzianum endo

chitinase and a member- affecting fungicide on control of Alternaria 
leaf spot in transgenic broccoli plants. Appl. Microbial. Biocontrol., 
55 (3 ): 306-310. 

24.Numpaque, M.A.; Oviedo, L.A.; Gil, J. H.; Garcia, C. M.;Durango, D. L. 
(2011). Thymol and carvacrol : biotransformation and antifungal 
activity against the plant pathogenic fungi Co!letotrichum acutatum 
and Botryodiplodia theobromae. Trop. Plant Pathol., 36, 3-13. 

25. Paster, N. ; M. Menasherov ; U. Ravid and B. Juven (1995). Antifungal 

activity of oregano and thyme essential oils applied as fumigants 
against fungi attacking stored grain. J Food Prot., 58 (I) :81-85. 

53 



Lokma, B.E.M.; et al, Integrated Disease Management 

26. Poole, R. T. ; A.R. Chase and L.S. Osborne (1991). Dracaena Production 
Guide. Central Florida Research and Education Center. Apopka 
CFREC. Apopka Research Report, RH-14-91. 

27. Shafie, Radwa M.S. (2004). Studies on activity of some medicinal and 
aromatic plant extracts in controlling soil borne diseases affecting 
sunflower. M.Sc. Thesis, Fac. Agric., Cairo. Univ., Egypt, 90 pp. 

28. Shiping, T; W. Yakun; Q. Guozheng and X. Yang (2006). Induction of 
defense responses against Alternaria rot by different elicitors in 
harvested pear fruit. Appl. Microbiol. Biotechnol. , 70(6): 729-734. 

29. Sears, B.; T. Estes; S.D. Lee and P. Robinson (2005). Topsin M a poterltial 
foliar fungicide for cotton. Beltwide Cotton Conferences, New 

Orleans, Louisiana. January 4- 7, 2005. 

30. Sobek, E.A and G.P. Munkvold (1999). European com borer (Lepidoptera: 
Pyralidae) larvae as vectors of Fusarium moniliforme, causing kernel 
rot and symptomless infection of maize kernels. J. Economic 

Entomology, 92(3): 503-509. 

31. Tasleem, Z.K. ; M.A. Gill and M.G. Khan (2000). Seed borne fungi of rice 
from central Punjab an.d their control Pakistan.J.of Phytopathol, 

12(1): 12-14. 

32. Wagih, E.E.; M.R. Shehata'; S.A. Farag and M.K. Dawood (1989). Dracaena 
leaf proliferosis, a newly recorded disease affecting Dracaena 

sanderiana in Egypt. J. Phytopathol. (Germany), 126(1): 7-16. 

33. Wahid, A. ; M. Javed and M. ldrees (1995). Chemical control of Fusarium 
root rot, wilt and collar rot of soybean (Glycine max L.).Pakistan J. 

Phytopathol., 7(1): 21-24. 

34. Wilson,G. and M. Williamson (2008). Topsin M , the new benomyl for 
mycorrhizal- suppression experiments.Myco!ogia,lOO (4): 545-554. 

35.Wolf, T.K.(2008). Vineyard and winery infonnation. Viticulture Notes,23 (1): 

1-10. 

36. Zaky, Wafaa H.; Naglaa T. Mohamed and Doaa A. Imarah (2008). Root rot 
and wilt diseases of carnation: Evaluation of some biological and 
chemical treatments to manage Fusarium wilt. Egypt J. of Appl. Sci., 

23(8): 478-493. 

54 

11111'-------------~ 



" ;<i.;" . 
' . 

l 
.i 
if 
~ 
'1 
I 

\ 

j 
t 
l 
1 

Al-Azhar J. Agric. Res., Vol. 12, (June) 2012, pp. 37-55 

, * * V""'.,>JI c:Wll ¥- 'F"L... , *~..P ~~ U...._,; , *U.......f:l J~ JW..J 

**VoJ..P.o ~ 

6 .,;.= l:i~ ) ..... ·~I..J..l.ll wl:il,U .)c ':?..?.-! 'fill ~~~lf.J..WI ..J~I ~~ 

__;-:;si y. 1"-J~Y' ("J-:UIJ~ ~I ui oy_,J~ ~I..J)I G_,__,..,JI ~ ~ ~~ 
.L:tu Liu .·:1\ u IJ .·:tj . t:q <t...1L ·· "11 • ;.~q · 1 i Gl~l · ~~ • uu .L:t1 J="" ..)-'-' .. ..) ..)-'-' J-=" .... ~ ..).)-' C"""""" U"" ..r ' r.r ..)--" .. J="" 

.. l.ki.....l ·1"-"'"YYY. roY ' 

~_,pJ I wl,>S _y.l I J..aJ i _J-ll I r:- 3. 5 j,;S _ji .l!c ~) ~ (,? _,pJ I ~ _y-11 u\,5; 

. o~l ~)WI ul:l_;hill_)_,l..ll _y.JJI J,Jlll o~l 

~'\U]I W1,,., I;~ ··ll J,..;,:...!i% 75 ~_jill ..Li.c. _;.jc jll ~ uol;-;. <.J~ 

\.A -~<i I . . . L;tl ·LS; ' Li..w.l .ill~ ... I] wu . L;tt I . Lll '""'I J,;t.:il 0 .. ~~ "I] ...r-- !" Y..J ..J.J:i! J="" u .J .. ..J ...r'""" .. ~ I.,? .r.""' Y""' .. ~ 

,wl..,l;'j ... ollo~ fy'i..:i 4-l!i ("~\ _;.bll ul.S ~ ly'i..:i 

'..L.,;,LJ-...oo · .~: "11wl.l.....l.J..JI· 1 • '170 · .. · t:l].l.....l.J..JI ·L.S _,.......; .. ~ ... ~ ("~J'(,?J-=" ... (,) 

. ~w 4J;l .JA 2000 .l,!L.. _,s ~~ ul.S ~ ' :; ~~ ~ y.Ji wl:l~i 

:,jl:i..i..ll · 1 
• 'i L · 70 · .. .Ll..l.A.lu · ~~ 1 3 J.l.Lo.J ul:ilUJI • ·L£ <:: ~~ ("~J' .... ~~ .. i...Y'..)(.) 

Uo~ ~ %17.06 J_,\.io ~ % 11.9) ~~~ w.J..r-6 ~ ~I..J..l.ll ~ J... .J\.i.J 

.( ;j_j ..J\.i.JI 

"jll • ·- 1 "~ • t.. ""I]· "~IIJ.c . · · ··-II ..li _y.c y....c ~ U:H.J "T:' ~.,...., ~Y" ..?.- L..L...o..l U:H ~ (,? 

~ I:U..J • (,?~ l.i;J UJ..l Uo\.S.l\ J.c_r.JI rl~l J..l~ ~~\.....a)'\ o..l....t (,_,~ .)! 

~ ~ _,s _;.:ic jll u ,.,I; I .. o Ji.o Uk..il\ ~'\Ull ul . ., I; I . oJI rl~l ~LS....) ~) 
. 

. ~_;.bll ~'\Ull ~~yo~\ J....J\.i.J J..-~1 ~_;.bll ul~l u\..c...?.-

55 


