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ABSTRACT

Isolates of Botrytis cinerea, Alternaria cichorii and Penicillum
sp.were isolated from diseased endive leaves collected from two
governorates, i.e. Giza and Behera. Results indicated that Botrytis
cinerea was the most dominant in the two governorates. All the
isolated fungi were pathogenic to endive plants except Penicillum sp.
Some salts, antioxidants, Sulphar(natural substances and the fungicide
Switch 62.5%(Cyprodil+Fludioxonil)were used to control endive
diseases under greenhouse conditions. Results indicated that all tested
materials reduced infection of endive by both fungal pathogen and
increased the survived plants, plant yield and improved its quality.
However, these materials varied in their efficiency. The fungicide
Switch 62.5% was the best in controlling the disease followed by
Sulphar (natural substances) and salicylic acid. Also, oxalic acid (as
antioxidant) was moderately effective, while calcium chloride showed
the lowest effect.

Keywords: Endive, foliage disease, control, fungicide alternatives,
antioxidants, and mineral salts.

INTRODUCTION

Endive (Cichorium endivia L.) is an edible annual leafy plant of
the family Asteraceae. Endive was introduced to England, Germany,
Holland, and France in the 13th century. The French used it primarily
for medicinal purposes to "comfort the weake and feeble stomack and
to help gouty limbs and sore eyes". Today, the main growing countries
are Belgium, France, Holland, and Germany. The earliest mention of
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it in North America was in 1803, and ever since, has created confusion
in the culinary world. The ancient Egyptians ate, and probably
cultivated, endive. Endive is foods high in vitamin K such as
vegetables typically are associated with low cancer risk. Endive is a
good source of beta-carotene, which is inverted in the body into
vitamin A, and effective antioxidant and immune system booster.
Endive is a good source of heart healthy potassium, with one average-
sized head of endive delivering over 50 % of the potassium found in a
banana and endive delivers significant levels of vitamins B and C, as
well as folate and selenium, an elevated homocysteine level is a risk
factor for heart diseases (Omar, 2010).

In Egypt, endive has been newly introduced to agriculture.
Endive diseases include Anthracnose (Microdochium panattonianum),
Botrytis gray mold (Botrytis cinerea), Bottom rot (Rhizoctonia solani
and Fusarium spp.) ,Damping-off ( Pythium spp), Downy mildew(
Bremia lactucae), Drop( Sclerotinia sclerotiorum and S. minor), and
many viral and bacterial diseases (Jegyvig 2010). In Europe most of
the studies included primarily Rhizoctonia solani (Camporota et al .
1989 ) and Septoria intybi Pass. ( Cappelli and Stravato 1996); reports
on biology, suppression, and other activities concerning pathogenic
fungi are rather few Alternaria cichorii Nattrass (ascomycota,
Dothideomycetes, Pleosporales) is also in Solvania a relatively in
sufficiently known pathogenic fungus, although it can be and usually
is especially in moist periods- economically the most damaging
pathogen on endive plants. One of the few studies of A. cichorii deals
with the fact that its organic extract contains at least six substances
which are phytotoxic to various degrees (Stierle et al. 1993).
Alternaria cichorii is infectious also for other species of the
Asteraceae family, such as Lettuce, Chicory, Catalonha, and annual
Sowthistle. Disease symptoms vary for different hosts, but it is known
that they start sooner and develop much more rapidly on endive plants
(Koike and Butler 1998, and Lima et al. 2003). In Egypt, F.
oxysporum and F. solani were the most wilt and rot root pathogenic
(El- Far et al., 2010). Trdan et al., 2008 reported that during 2004 and
2005 the activity of sulphur, soya lecithin, salicylic acid on endive and
on the fungus Alternaria cichorii were investigated in a field block
experiment were significantly less infected than untreated plants.
(Trdan et al. 2004) reported the same substances previously showed
activity in the growing of chicory under conditions where the fungus
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Erysiphe cichoracearum DC. Ertan et al. (2008) found that salicylic
acid (SA) as foliar applications resulted in greater shoot fresh weight,
shoot dry weight, root fresh weight, and root dry weight as well as
higher cucumber plants under salt stress. Generally, the greatest
values were obtained from 1.00 mM SA application. Based on these
findings, the SA treatments may help alleviate the negative effect of
salinity on the growth of cucumber.

Recently, there are several attempts to use fungicide alternatives
for controlling plant disease. In this concern, some mineral salts as
potassium chloride, mono- potassium sulphate and potassium sulphate
are reported to have antifungal activities against several plant
pathogenic fungi (Napiro and Oosthuyse, 1999)

The present study aimed to evaluate the efficiency of some slats,
antioxidants, sulphar and fungicide Switch 62.5% as spraying of
endive leaves to control endive foliar diseases under greenhouse
cultivation.

MATERIALS AND METHODS

Disease symptoms

1) Leaf spots grow very quickly and the exteriorl leaves turn yellow
and disintegrate, black spots to large zonate lesions with brown
centres.

2) Invasion normally begins on lower leaf margins and progresses
throughout the head until it is a rotted slimy mess.

The disease may occur over a wide range of temperatures but is
strongly favored by high humidity periods, and moderate temperatures

1. Isolation and identification of causal pathogen

Naturally infected endive plants (var. Vintor) showing leaf
symptoms were collected from Giza and Behera governorates for
isolation the causal organisms. Infected leaves were cut into small
pieces, washed thoroughly with tap water, surface sterilized with
sodium hypochlorite solution (5% chlorine) for one minute, washed
several times with sterilized water and then dried between folds of
sterilized filter papers. Infected pieces were then placed on PDA and
incubated at 28°C for 5 days. The developed fungal colonies were
purified by hyphal tip and single spore technique. The growing fungi
were then transferred onto Petri-dishes containing water agar (Brown,
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1924 and Keitt, 1915). Purified fungi were placed on slaps of PDA
medium and kept for further studies. Identification of the isolated
fungi was carried out according to the cultural properties and
morphological and microscopical characteristics described by Singh
(1982).  Identification was confirmed at the Dept. of Fungal
Taxonomy, Plant Pathology Research Institute, ARC, Giza , Egypt.

2. Pathogenicity tests

Fungi isolated from the infected leaved were tested for their
pathogenicity on endive leaved through infestation technique. The
fungi isolated from Giza and Behera governorates were individually

grown on PDA medium for 7 days and incubated 28°¢. The result

fungi growth was blended (in a blinder medium speed) with sutible
amounts of distilled water (20ml) for 2 minutes. Suspensions were
filtered through two layers of sterile clothcheet and mycelial

fragments concentration was (1x10° fragments / ml), by using
Hamocytometer slide technique according to Shahin and Shepared
(1979). Inoculia,s suspensions were sprayed on endive leaves 15 days
after planting using an atomizer at the same time, one group was
sprayed with water to serve as control. Pots (20cm in diam.) were
sterilized by immersing in a 5% formalin solution for 15 minutes and
then left for 7 days before use. Each pot was filled by Nile silt soil.
Sixteen pots were used for each particular treatment (one root for each
pot).They were divided into four replicates, each consisted of three
pots. Pots were completely randomized in the greenhouse. Seven
leaves were chosen randomly from each pots, and were classified
according to scale of 5 point rating representing a percent of surface
infected area. The disease severity was estimated after 7 and 15 days
of infected leaves, using the following scal:

Class Infected surface area %
1 1to 10 %
2 10.1 to 25 %
3 25.1to 50 %
4 50.1to 75 %
5 75.1to 100 %
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The following disease severity formula proposed by Kesevan
and Chounhury (1977) was used to assess:

> (fxv)/nx X 100

F= frequency of a numerical rating.
V=numerical rating of the scal (1-5).

N= total number of tested plants.

X= maximal value (5) of the evaluation scale.

3- Control agents

a. Natural subsatances
Sulphar at the rate of 2.5 g/ 1

b. Chemical salts
Calcium chloride, each at the rate of 4.0 g/l water.

c. Antioxidants

Salicylic acid (SA) and oxalic acid, were used at the rate of 1.0g/1.
d. Standard fungicide

Switch 62.5 % (Cyprodil+ Fludioxonil) at the rate 0.75 g/I..

3.1. Effect of different chemical on the linear growth of Botrytis
cinearia and Alternaria cichorii

Different concentrations of various tested chamical treatment
were study their inhibitory effect on linear growth of Botrytis cinearia
and Alternaria cichorii in vitro.Three concentration of calcium
chloride, salicylic acid and oxlalic acide (0.5,1.0,2.0), Sulphar
(0.5,1.0,2.5), and Switch (0.1,0.5,1.0) were added individually to
conical flasks containing sterilized PDA medium to obtin the
proposed concentrations then mixed gently and dispensed in sterilized
Petri plates (10-cm-dimeter). Plates were individually inoculated at
the center with equal disks (6-mm).The average linear growth of
fungus was estimated after 10 days.

3.2. Effect of different chemical on diseases severity under
greenhouse experiment

The tested materials were used as spraying treatment, leaves
were artificially, inculated, 7 days before treatment.The leaves were
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two infested with the inoculum of tested fungi (Botrytis cinereai and
Alternaria cichorii).

Infested plants were put in pots (20 cm in diam.) and sown with
endive roots previously washed in tap water. Percentages of disease
severity were estimated 15 days after inoculation with fungi. As well
as the efficiency of the fungicides was calculated according to the
following formula:

Efficiency % = Control - Treatment / Control x100
Statistical analysis

The obtained data were subjected to analysis of variance (Steel
and Torrie, 1960) whereas the differences between treatments were
tested by the calculated Least Significant Differences (LSD) at 5%
level.

RESULTS AND DISCUSSION

Isolation from diseased endive leaves plants showing leaf spots
and gray mold symptoms yielded several fungi. The isolated fungi
were identified as Botrytis cinerea and Alternaria cichorii .Data in
Table (1) demonstrate that several fungi were isolated from endive
leaves plants collected from two governorates; however, they showed
different frequencies. Botrytis cinerea showed the highest frequency
followed by Alternaria cichorii and Penicillum sp. In most cases, the
higher frequency was obtained from Behera governorate. These
variations among the isolated fungi may be due to the prevailing
meteorological conditions, suitable requirements for each fungus and /
or the susceptibility of the cultivated variety.

Table (1): Frequency of fungi isolated from endive plants, naturally

grown in two governorates in Egypt during two successive
seasons2009 and 2010.

Frequency of the isolated fungi, %

Isolated fungi season 2009 season 2010
Giza | Behera Mean | Giza | Behera | Mean
Alternaria ichorii . 30.8 32.0 314 | 367 | 42.7 39.7
Botrytis cinerea 45.8 46.7 46.3 | 483 | 40.0 44.2

Penicillum sp. 233 21.3

b2
()
L

15.0 17.3 16.2
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Pathogenicity test

Pathogenic capabilities of the fungi isolated from endive leaves
were tested. Data in Table (2) show that only three fungi associated
with endive leaves were pathogenic; however, the percentage of
infection was differed from one pathogen to another. Botrytis cinerea
showed the highest infection followed by Alternaria ichorii.and
Penicillum sp. Generally, the pathogenic fungi were more active
during thel5 days obtained date are in agreement with those found by
Trdan et al. (2008) and Jegyvig (2010) who found that Botrytis
cinerea and Alternaria ichorii were able to infect endive plants.

Table (2): Pathogenicity of fungi on endive plants (var.Vintor)
under greenhouse conditions.

Disease  severity , %
Fungus Mean
After 7 days After 15 days

Botrytis cinerea 67.2 76.4 71.8
Alternaria cichorii 49.8 54.0 51.9
Penicillum sp. 0.0 0.0 0.0
Control 0.0 0.0 0.0
Mean 293 326 -

L.S.D at 0.05 for
Fungi (F) = 1.95 Period(p)=3.21 FxP=23Il

Effect of different chemical on the linear growth of Botrytis
cinearia and Alternaria cichorii

Three concentrations of various tested chamical treatment
(calcium chloride, salicylic acid and oxlalic acide 0.5,1.0,2.0, Sulphar
0.5,1.0,2.5, and Switch 0.1,0.5,1.0) were study their inhibitory effect
on linear growth of Botrytis cinearia and Alternaria cichorii in vitro.

Data in Table (3) indicated that the reduction growth of Botrytis
cinearia and A. cichorii in response of different chemical treatment.
All tested concentrations reduced the mycelial growth of the
pathogens compared with control. Also, it was observed that increase
the tested concentrations of different chemical decreased the mycelial
growth and increased the reduction. Result also, indicated that the
highest reductions were the fungicide at 0.5 %, sulphar at 1 % and
salicylic acid at 1 %, while the lowest one was the calcium chloride.
Meanwhile, sulphar showed higher reduction on A. cichorii than on
Botrytis cinearia .
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Disease Control under greenhouse conditions.

Different materials (salts, biocides and antioxidants) compared with
the standard fungicide Switch 62.5% were evaluated for controlling
endive leaf spot and gray mold. Data in Table (4) indicate that all
treatments significantly reduced the percentages of disease incidence.
Results also, indicate that the most effective treatment were the fungicide
Switch 62.5% ,Sulphar and Salicylic acid (SA) which gave the best
control followed by oxalic acid , while the lowest one was the calcium
chloride. Meanwhile sulphar treatment showed better effect on A.
cichorii than on B. cinerea while calcium chloride show high effect on
Alternaria cichorii.

Many investigators evaluated the tested materials, as antimicrobial
inhibitors, for plant disease suppression. Nagaich et al. (2003), reported
that foliar application of sulphur has a positive effect on the yield of
vegetables. In can be concluded that sulphur applied on endive plants,
even more than for chicory, acts more as a foliar fertilizer and less as an
antifungal agent. This makes sense, since sulphur is not a fungicide
registered against leafspots. The results of this study show that sulphur is
suitable for the spraying of endive plants,since plants treated with sulphur
had — compared to untreated plants. But it is not easy to determine the
role of sulphur as a plant strengthener in the context of less pronounced
infection of endive plants with A. cichorii .

On the other hand, salicylic acid is known to promote cell
elongation and increase cell wall extensibility (Hossain et al. 2002).
Moreover, the results another study also proved the considerable efficacy
of salicylic acid against Alternaria leafspots (Colson-Hanks and Deverall
2000) and other pathogens (Cao et al. 2006).

Ibrahim et al. (2003) found that Promot and Rhizo-N as bioagents
and Kaligreen (82% potassium bicarbonate and sodium bicarbonate)
were effective in controlling powdery mildew on cantaloupe plants.

The results of the present study indicate that the tested materials
such as mineral salts, and antioxidants gave good control directly after
Switch 62.5 % as a standard fungicide against endive leaf spots and gray
mold; however, the latter has a high risk due to environmental pollution
and its residual effects. The alternative materials are considered non
harmful and have many advantages. Therefore, such materials could be
used as effective and safe method for controlling air borne plant
pathogens in addition to, the avoidance of environmental pollution due to
the decrease in the usage of chemical fungicides.



J. Biol. Chem. Environ. Sci., 2011, 6 (1), 519-530 527

Table (3): Reduction of growth of Botrytis cinearia and Alternaria
cichorii in response of different chemical treatment.

Botrytis cinearia Alternaria cichorii
Treatment | Concentration
(T % © Linear growth Reduction Linear growth Reduction
(mm) % (mm) %
0.5 59.0 344 54.6 39.3
CaCI2 1.0 48.2 46.4 46.4 484
20 0.0 100 0.0 100
0.5 34.2 62.0 322 64.4
SA 1.0 20.0 7.7 22.8 4.7
20 0.0 100 0.0 100
0.5 22.8 74.7 20.0 71.7
Sulphar 1.0 18.0 80.0 17.8 80.2
25 0.0 100 0.0 100
0.5 47.6 47.1 48.0 46.7
Oxalic acid 1.0 322 64.2 34.2 62.0
20 0.0 100 0.0 100
0.1 18.0 80.0 17.6 804
Switch 62.5% 0.5 10.0 88.8 11.0 87.8
1.0 0.0 100 0.0 100
Control 0.0 90.0 0.0 90.0 0.0
T =209 T =181
LSD at 0.01 % C =215 C =213
TxC=4.82 TxC=4.78

Table (4): Effect of treatment endive leaves by some salts, biocides,
antioxidants and the fungicide (Switch 62.5%) on the percentage of
disease severity under greenhouse conditions during 2009/2010.

= Disease severity, %

= 8 w | 2 | B z

Treatments £ 5 ‘g, S 5 g S R

= = = 2 = §s =

B Q3 &= = 3 =

= _— - 23]

Calcium chloride 4.0 g 58.8 16.0 44.3 19.9
Salicylic acid 0.1g 39.5 | 43.6 32.4 41.4
Oxalic acid 0.1¢g 45.7 34.7 36.2 39.5
Sulphar 2.5¢g 243 | 653 17.1 69.1
Swith 62.5% 2.0 ml 7:2 89.7 8.3 85.0
Control -— 70.0 00.0 553 00.0

L.S.D at 0.05 for
Fungi(B) =0.21 Treatment (A)=0.12 AxB =034




528 EFFICIENCY OF VARIOUS CHEMICAL TREATMENTS

REFERENCES

Brown, N., (1924). Two mycological methods II. A method of
isolating single strain fungi by cutting hyphal tip. Ann. Bot, 38:
402-406.

Camporota, P., J. Oger, P. Copin, D. Haubreux, (1989). Control of
Rhizoctonia solani heart rot in curled-leaved endive. PHM Rev.
Hortic., 21-26 (French)

Cao, J.K., K.F. Zeng, W.B. Jiang, (2006). Enhancement of postharvest
disease resistance in Ya Li pear (Pyrus bretschneideri)fruit by
salicylic acid sprays on the trees during fruit growth. Eur. J. Plant
Pathol. 114, 363-370.

Cappelli,C.,V.M. Stravto, (1996). Attacks by Septoria intybi onendive
(Cichorium endivia) in Italy. Inf. Fitopatol. 46, 11-12 (Italian)

Colson-Hanks, E.S., B.J. Deverall, (2000). Effect of 2,6-
dichloroisonicotinic  acid, its formulation materials and
benzothiadiazole on systemic resistance to Alternaria leaf spot
incotton. Plant Pathol. 49, 171-178.

El —FarE .M, Naglaa A .S.Muhanna and Tomader,G. Abdel Rahman,
(2010). Application of fungicide alternatives for controlling endive
wilt and root rot. Egypt. J . Phytopathol.,vol 38,No 1-2:201-211.

Ertan ,Y.; Metin,T.and Ismail ,G., (2008). Effect of foliar salicylic
acid applications on growth, chlorophyll, and mineral content of
cucumber grown under salt stress. Journal of Plant Nutrition,
Volume 31, 3, 593 - 612.

Hossain, M.T., R. Mori, K. Soga, K. Wakabayashi, S. Kamisaka, S.
Fujll, R. Yamamoto, T. Hoson, (2002). Growth promotion and an
increase in cell wall extensibility by silicon in rice and some other
Poaceae seedlings. J. Plant Res. 115, 23-27.

Ibrahim,A.S.;Khafagi,Y.S.; Ghanim, A.M. and EI-Abbasi, .H.,(2003).
Integrated management of powdery mildew on cantaloupe. Egypt.
J. Appl. Sci., 18 (58); 521-531.

Jegyvig Shreen, (2010). Endive. About.com guide (updated April 27,
2010).

Keitt, G.W., (1915). Singale technique for isolating single spore strains
of certain types of fungi. Phytopathology , 5:266-269.


http://www.informaworld.com/smpp/title%7Econtent=t713597277%7Edb=all
http://www.informaworld.com/smpp/title~content=t713597277~db=all~tab=issueslist~branches=31#v31

J. Biol. Chem. Environ. Sci., 2011, 6 (1), 519-530 529

Kesevan, V. and Chounhury B. (1977). Sereening for resistance to
fusarium wilt of tomato Sabrao Journal , 9(1) 57-65.

Koike, S.T., E.E. Butler, (1998). Leaf spot of radicchio caused by
Alternaria cichorii in California. Plant Dis. 82, 448.

Lima, M.L.P., A. Reis, C.A. Lopes, (2003). Pathogenicity of
Alternaria cichorii in species of the family Asteraceae.
Fitopatol.Bras. 28, 682-685 (Portuguese).

Nagaich., S.K. Trivedl, L. Rajesh, (2003). Effect of sulphur and
potash on growth, yield and quality of garlic (Allium sativum L.).
Sci. Hortic. 8, 143-147.

Napier, D.R. and Oosthuyse, S.A. ,(1999). Monopotassium phosphate
(MKP)as part of an integrated pest management program to control
powdery mildew. Deciduous Fruit Grower, 49: 51-54.

Omar Rokayia, M.A.., (2010). Endive.Vegetable crops (Published 18
Augast, 2010).

Shahin, E .A. and J.F.,Shepared, (1979). An efficient technique for
inducing  profuse  sporulation of  Alternaria  species.
Phytopathology, 69: 618-620.

Singh, R.S., (1982). Plant Pathogens "The Fungi" Oxford and IBH
Publishing Co.New Delhi, Bombay, Calcutta, pp. 443.

Steel, P.G.D. and Torrie, J.H., (1960). Principles and Procedures of
Statistics. McGrawm Hill Book Co. Inc. New York,481 PP.

Stierle, A.,J. Hershenhorn, G. Strobel, (1993). Zinniol-related
phytotoxins from Alternaria cichorii. Phytochemistry 32,1145-
1149.

Trdan, S.,D. Znidar I, M. Vidrih and M.Kac , (2008) .Three natural
substances for use against Alternaria cichorii on selected varieties
of endive : antifungal agents, plant strengtheners, or foliar
fertilizers. Journal of plant diseases and protection, 115 (2) 63-68.

Trdan, S., N. Vali, J. Jerman, D. Ban, D. Znidrl , (2004). Efficacy of
three natural chemicals to reduce the damage of Erysiphe

cichoracearum on chicory in two meteorological J. Phytopathol.
115 (2) 63-68.



530 EFFICIENCY OF VARIOUS CHEMICAL TREATMENTS

s 2l & ganall Gl ya) 2 4y glassll cdlalaall 4deld
L sSeadd) clitdl
Undi A 0 dana (33 —Uigea ks (B) e e3lad — Ul 3 gana Gilg
e — 3l — Al 5l Esanl) 58 pe — bl () el i gag dgaa

‘)Jmaﬂ\ua‘)ﬂt)‘)ﬁ}w‘sﬁ@\)‘)”&h&u@\AA\QJ}S&JJ\QLJM‘)_\Mo
) G sl

GV Anala 5id Caia L) Sall il Gl e claiiasaslagsl o
sl Jall (pa cp 5 (Bl s 8 3nad) Adadlaa ) agud )l Leie ] ) ¢Slal (8 apa Al
o L sSend Ly Ul a5 1) 8 el phadll A1 U jlas (ol i gy pdad o iladil)
sl

IS O i G s Canall e La jiag il ladll 4 jall 3080 gl at e
5 g a3 sl liaal (bl

adlitge il 58 5 Janall 8 alaall = 3al (e 4aY) 4 slall 3 gl iamy jLiia 5 o
gﬂ\%@ﬂ‘)&&g‘)ﬁ\cu\@ﬁj\c@\é@dhcewﬁ\iﬁ)ﬁ@}
A gl Juadl IS 5 0 pidall iy phadll oo galspall saill e a 5805 (% 62.5) i e
M\Lﬂ:\lusj\cm\wujs&.})ﬁ\cu@y@d\@uhﬂ\wh;@\.&ﬁu‘_g
el 2 SIS 0 LBl 5 sl e

JJJA#UMQJ}S&MJ\LP\_M‘&JM b_)_\.\MS\ A\}JMY\)&SJ.\S\(:\M\(.\JO
L)) A 8 ) o Lialias) daddiiuall o sall € jedal Cun 4 guall gyl cans
A el cliall b 4 gina 3ol ) ) a5 il YL

Ol ) LS Cua al e A gl e L 5a8 8 e s Aald) o) gl gl @
Al WaSle (i g
e\i;.\.‘.nbl.g))s:uﬂ\ujcgw\&w\&\ﬁ\h}m&gﬂurhﬂ)ﬂ\a&UAo
DU e Ll Ll dalas A pladl) cilapall aladin) (galdil elld g o ellidl g Cuy 5<1)
@J}\)ﬂﬂ\%hﬂ&sm‘ﬁjbju




	 Ertan ,Y.; Metin,T.and Ismail ,G., (2008). Effect of foliar salicylic acid applications on growth, chlorophyll, and mineral content of cucumber grown under salt stress. Journal of Plant Nutrition, Volume 31, 3 , 593 – 612. 

