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BIOLOGICAL CONTROL OF POWDERY MILDEW DISEASE
ON SQUASH PLANTS BY Derxiu sp.
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ABSTRACT

Among the microbial flora of leaf surface of squash (Cucurhita pepo
L.} plants. an isolate with characters specific to Derxia sp Jensen. Peterson.
De and Bhattacharva. was found As far as we know. 1t 1s the first time for
Derxia sp. to be isolated from living aenal plant parts. Furthermore. results
of expeniments proved that this isolate could be regarded as a biocontrol
agent against the powderv miidew. caused by Sphacrotheca fuligineae
{Schiect. ex. Fr.) Poll. on squash plants.

Key words: Derxia sp.. Sphaerotheca fuligmeac. powdery mildew and
biological control.

INTRODUCTION

Derxvia sp.. free-living, nitrogen-fixing bacteria. 1s considered as a
sotl-born microorganism. In this work., Derxia sp. could be isolated from
leaves of squash (Cuwcurbita pepo L.) plants, and its beneficial role. as a
powderv mildew biocontrol agent. was examined.

MATERIALS AND METHODS

This studv was conducted to survev the microflora inhabiting the
leaves of squash ((ucurhita pepo L) plants in order to search for microbial
antagonists against the powderv mildew disease caused bv Sphaerotheca
frliginea.

1- Sampling of microbial flora:

Leaves of squash plants, at different stages of maturity. were collected
from various locaiinies of open field commercial plantations in Kafr El-
Shetkh and El-Gharbia governorates. Egypt. Whole blades of healthy as
well as powdery mildew infected leaves were separatelv washed using 20-
ml sterilized tap water in sterilized Petri dishes. After well agitating for |
min . individual aliquots of the washing water (0.2 ml} were then spread
onto the surface of potato dextrose agar (PDA) as well as onto nutrient agar
(NA) plates. lInoculated plates were incubated at room temperature
28=2°C) and colonies appeared within a week were picked up and re-
purified before maintenance on siants of the same isolating medium.
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2-Identification:

The sampled microorganisms were submitted to preliminary grouping.
The isolated bacterial microorganisms were submitted to further

identification according to Bergeys Manual of Svstematic Bacteriology
(1984).

3-Biological control of powdery mildew on squash plants:

Liquid cultures. grown on potato dextrose medium up to 10 days at
static state and room temperature (28-2°C) were tested to inhibit the

powdery mildew disease on squash plants under glasshouse and open field
conditions.

3-1-In greenhouse:

In pots. whole plants and pruned plants (onlv contain cotviedons)
of squash. (cv Balady) of 3 weeks old. were spraved unul runoff using
the previously prepared liquid cultures containing 32 -10 cfu ml
Check plants were treated with stenlized water Treatments were
repeated on the same plants three times with 7 davs intervals. Each
treatment was represented bv five replicates and the experiment was
repeated four times in complete randomized design. Older potted plants.
with heavy powdery mildew infection. were used as a source of
infection. Seven days after each spraying. the disease severity was
estimated according to McGrath and Staniszewska (1996). and disease
inhibition was calculated.

3-2-In the open field:

At the Experimental Farm. Faculty of Agriculture at Kafr El-
Sheikh. Tanta University, this work was carned out using randomized
complete block design with three replications. Seeds were sown in rows
of I m. width at ! m. distance apart and each plot contained 5 plants.
Plants were spraved as previously mentioned but with I weeks
intervals. Plants treated with the recommended fungicide Topasl00EC
(10%w/v) Penconazole at concentration of 235 cm. 100 L of water}
were used for comparison and the check treatment (control) was
represented bv untreated plants. The disease index of the natural
infection was estimated | week after the 3™ application The vieid was
calculated as number of fruits per plant.

4-Statistical analysis:

The obrtained data were subjected to ANOV A according to Gomez
and Gomez ( 1984) using the IRRISTAT computer program.
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RESULTS AND DISCUSSION

Surveyv of microbial flora on leaf surfaces of squash (Cucurbira pepe
L) plants grown in the region of Kafr El-Sheikh and El-Gharbia
governorates. Egvpt. resulted in various isolates of fung. veasts
actinomycetes and bacteria (Tabie 1). On the used media (PDA and “A)
the incidence of these microbial groups showed an obvious variation in then
frequency. The preliminary identification indicated that the most dominam
genera of fungi were Alrernaria, Aspergillus, Botrvis. Cladosporinm.
Epicoccum, Mucor,  Pemicillium. Stachyvborrys and (/locladinm  species.
Yeast occurred with lower frequency (2.44%). compared with that of fung:
(30.5%,). On the other hand. the eubactena as bacilli significantly occurred
more than actinomyvcetes. which rarely frequented. At ail. the most frequent
microbial group was eubacteria (64.64 %). most of its population (58 34 %)
belonged to the aerobic Gram-positive bacilli and some (onlv 6 10%)
belonged to the aerobic. Gram-negative ones.

_ Interestingly. some bacterial colonies. isolated under the above-
mentioned condinions. showed a change in color with aging on plates as well
as on slants of NA medium. Their massive siimy colomes grew on plartes. as
raised as that of some veast colonies with a pale vellow color which altered
to mahogany brown within ~ 10 days. Using the hanging drop technique.
rod shaped cells seemed so enormous in size that it might be thought that
the tesied microorganism is a veast. solelv the obvious motility directed the
attention towards thinking about bacteria and not veast. Gram negative
reaction. typical large refractile bodies spreading throughout the whole cell
(Fig. 1). and other performed tests (Table 2} affirmed that the bacterium
under examination 1is related to Derxia sp. Jensen, Peterson. De and
Bhattacharva described in the 17 volume of Bergey's Manual of Systematic
Bactenology (1984). Derxia sp. as recorded in this manual. occurred mainly
in tropical soils. It was isolated onginally bv Jensen ¢ a/. (1960) from a
West Bengal soil. Since then. it has been found widely distributed in Brazil
(Campélo and Dobereiner. 1970) and in Indonesia. China. and Southern
Africa (Becking. 1981). Campélo and Dobereiner (1970). found that Derviu
sp couid be more often isolated from root pieces of plant than from soil
samples obtained from the same locality

Based on a numerical analvsis of a large number of attnibutes.
Thompson and Skerman (1979) recorded Derxia gummosa as a single
species within the genus. Rov and Sen (1962) described a new species of
{derviv from a sample of partialiv retted jute plants (Corchorus olitorins)
trom Lrer Pradesh. India. However. the described species has not anv



358 El-Gremi Sh.M.A.

cultural or physiological differences from 2. guwmmosa to warrant the
nominaton of a new species

Table (1) Microorgamsms sampled from leaves of squash ((wcurbia pepo
L. ) ail over the growth season (summer. 2000)

Grouping and form genus ! Incidence %o
Fungi* —l
Alrernarit spp R
Aspergilius spp ‘ 976
Borrvies spp. ' bl
Cladosporium spp. 122
Eprcoccum spp | 22
Mucor spp ER s
Percillim spp. 244
Nrachvhoiryy spp ) 244
{ Hlocladinm spp L
Unknown spp. 610
Yeasts k 244
Bacteria
Gram \ 5% 34
Gram “(including Derxie sp o o |
Derviu sp § D
Actinpmyvcetes L 2 -4

The fungal venern were identified depending on the mompbologienl chiricters according
to Barnett & Hunter (1972}

Fiz (1) Gram-stained cells of the tested ervia sp -like 1solate contaimng
the refractile bodies.
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Table (2): Cultural, morphological and biochemical characters of the tested
isolate which identified as Derxia sp.

Characteristics Results
Growth on agar medium Raised shmy massive colonies.
Growth m hquid medium. Starts as a rng at the glass-liguid

mrerface and develops into a thick
surface pelhcle.

Acrobic growth -

Colony color Pale wellow at  first wwms to
mahogany brovwn within ~ 10 davs.
Motliny {(swimming) ~

Cell shape Rods with rounded ends.
Arrangement Single and short chains.
Size of cells - [- 1.3 um x3-23 um
(ram reaction -
Presence of refractile bodies in cells -
Capsule Prescnt

' Caralase test -

Indole production -
Nitrate reduction to nitrite -

Starch hvdrolvsis. _ - (with scant growth}.
Growth on nitrogen-free glucose broth. - - -
Optimum temperature 25-35C

Growth on 30°C ‘ -

Optimum pH 7

Growth on pH 4 -

For the available information, the incidence of Derxia sp. on living
aerial plant parts has not been recorded before (Becking. 1981). In the
recent work the frequent occurring of Derxia sp. on leaves of squash piants
collected from Kafr El-Sheikh and El-Gharbia governorates, Egypt has been
proved. -

This study revealed that the isolated Derxia sp. have an antagonistic
effect against the powdery mildew caused by Sphaerotheca fuliginea on
squash plants under greenhouse and field conditions. In greenhouse.
spraving a 10 davs cld liquid culture of the 1solated Deixre sp. (containing
3.2 <10 cfu  ml) onto potted squash plants resulted in decreases in disease
severity of powderv mildew on corvledons and expanded ieaves. Compared
with the untreated check plants. this inhibiticn reached 99 3% and 81.23%.
respectively { Table 3 and Fig. 2 ). It was noticed that the inhibitory effect

-
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Table (3) Inlubitton of powdery mildew disease on squash plants after each
of the three applications of the Dervia sp isolate under
glasshouse conditions

; %o disease inhibition on
Time of assessment
cotviedons expanded feaves
I week after the first application 46 08 35.66%
| week after the second application 93 16%" 63, 50%
i week after the third apphcation AAQFORE o [Pk

*= and * refere 10 the significance of treatiments compared with control at P =0 01 and
005 respeciively

Fig (2). Biological control of powdery mildew disease on cotviedons and
leaves of squash plants (C=cantrol. T= treared plants)
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was as clears as the application was repeated and the disease was severe (on
cotvledons). In the open field. three appiications of the tested bioagent
resufted in 93 33 % disease inhibition. and in the same time. using the
fungicide Topas|OOEC inhibited the disease by 92.21 % compared with the
untreated plants. The toral vield. expressed as the total number of fruits.
increased by 72.55 % and 28.21 % (compared with check treatment) using
the hquid culture of Dervia sp. and the fungicide Topas! 00EC, respectively
(Table 4).

Table (4): Inhibition of powdery mildew disease on squash plants and
potential vield using the Dervia sp. 1solate and the fungicide
under field conditions.

i
. ) e s b % increase in number
Treatments % disease inhibition )
of fruits/plant
Derxia sp. 1solate 93 33%% T2 55%*
Fungicide 02 21** 28.21%*

= and ¥ reiere to the significance of treatments compared with control al F.— k.41 and
0.03%. respectively.

Based on the obtained results. Derxia sp. could be recognized as an
antagonist against the powdery mildew disease on squash besides the
previously known ones. Such well-known antagonists are Ampelomyces
quisqualis (Elad er al.. 1998), Verticillium lecanii (Verhaar er a/.. 1997).
Cladosporium spp. (Minuto ¢r af .. V991). Trichoderma harzicimm (Elad et
al . 1998), Rhodoiorula spp. (Yohalem 2000). Tilletiopsis spp. (Hoch and
Provvidenti. 1979) Sporothrix spp. (Yohalem 2000). Psewdomonas (Vogt
and Buchenauer. 1997). and Baciltus subtilis (Bettiol ¢r af. 1997). Ease of
growth in mass on synthetic media. and ability to persist in the same habitat
where the pathogen acts candidate the tested isolate to have advantages to
be used as a practical biccontrol agent against the powden mildew disease
on squash.

[t was noticed that in some replicates (data not shown). infection with
whatever degrees took place before the first application. In such cases. the
powdery mildew slightly developed after treating with the Derxia sp liquid
culture compared with intensive disease development on the untreated
plants, This mayv lead to assumption that our antagonist has a prophylactic
and not curative effects. However, the nature ot the mechamsm of action of
Lerxica sp.. needs further studies.
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