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In the present study, the effect of leaves and branches extracts from Callistemon
viminalis and Tecoma stans against the growth of some phytopathogenic potato soft rot
bacteria namely; Dickeya chrysanthemi (DSM 4610), Pectobacterium carotovorum subsp.
carotovorum (ipp038), Pectobacterium wasabiae (ipp041), Pectobacterium atrosepticum
(1007) and Dickeya dianthicola (IPO 2114) were evaluated. T. stans leaves and branches
extracts were masterly effective against the tested bacterial strains rather than the extracted
ones from C. viminalis . Both of methanolic crude extract (MCE) and alkaloids (chloroform
fraction) found in T. stans gave a good profiles of antibacterial activity. On the other
hand, the most extracts of C. viminalis branches and other aqueous fraction extracts
from C. viminalis and T. stans did not exhibit any activity against the growth of studied
bacterial strains. Our pointed results could be considered T. stans extracts as bioagents

against potato soft rot bacteria
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Potato (Solanum tuberosumL.) is one of
the most important vegetables crops in Egypt for
both local consumption and export. From all
pathogens infecting potato seed production,
bacteriaare recognized asthe most serious problem
(Van der Wolf and De Boer, 2007). Most harmful
and damaging bacterial diseases of seed potato
production in Egypt are blackleg and soft rot
caused by Pectobacterium spp. (El-Kazazz, 1984;
Abdd-Alim, 1996; Ahmed, 2009; Behiry, 2009, 2013)
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and recently Dickeya species. The economic
losses in seed potato production of tubers by
bacterial soft rot during storage varied from 31.3%
t036.8% (Rasul et al., 1999).

Potato blackleg or soft rot can be caused
by P. atrosepticum, P. carotovorum subsp.
carotovorum, P. carotovorum subsp. brasiliensis,
P. wasabiae and Dickeya spp. (Pérombelon, 2002;
Duarteet al., 2004; Samson et al., 2005; Pitman et
al., 2010). Disease symptoms caused by these
different bacterial pathogensareindistinguishable.
Resistancein commercia cultivarsislargely absent
and chemicals to cure tubers and plants during
cultivation are not sufficient, moreover hygienic
measures areinsufficient to prevent seed infections
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(Van der Wolf and De Boer, 2007). Some plant
extracts were documented as effective inhibitors
of phytopathogenic bacteria (Leksomboon et al.,
1998, 2000). Antimicrobial activitiesof several plant
extracts against bacterial soft rot of potatoeswere
evaluated and a quite satisfactory result was
obtained (Krebs and Jaggir, 1999; Bdliya et al.,
2007).

The extracts of ethanol, methanol and
water and some solvents fractionated from the
methanol crude extract from different parts of T.
stanshad good antimicrobial activity against some
pathogenic bacteria and antioxidant activity
(Senthilkumar et al., 2010; Govindappaet al., 2011;
Salemet al., 2013b). Chemically, the extractsof T.
stans have been reported to have several bioactive
compounds such as saponins, flavonoids,
alkaloids, phenols, steroids, anthraquinones,
tannins, terpenes, phytosterols, triterpenes,
hydrocarbons, resins, volatile oil and glycosides
(Binuti and Lagjubutu, 1994; Rajuetal., 2011; Sdem
et al., 2013a) which exhibited various biological
activities such as antimicrobial, antifungal and
antioxidant activities (Karou et al., 2006; Raju et
al., 2011; Govindappa et al., 2011). Binuti and
Lajubutu, (1994) observed that the extracts of stem
bark were showed better antimicrobial activity than
fromleaves. Chrysoeriol, luteolin and hyperoside
wereisolated fromtheleaves (Ramesh etal., 1986).

The extracts dissolved from the
inflorescence of C. viminalisin water and ethanol
extracts have been reported strong antibacterial
against Chromobacterium violaceum and
Agrobacteriumtumefaciens (Adonizioet al., 2006).
The aqueous extracts of flowers and leaves have
been shown an antibacterial activity (Srivastava
et al., 2003). Other chemica compounds like C-
methyl flavonoids, triterpenoids and
phloroglucinol derivatives were reported in the
genus of Callistemon (Chane-Ming et al., 1998;
Wollenweber et al., 2000; Kimet al., 2009; Ilam et
al., 2010).

The main objective of this research was
to evaluate the effect of some extracts from
Callistemon viminalis and Tecoma stans leaves
and branches against the growth of some
phytopathogenic bacteriawhich causing sever soft
rot diseases in potato and subsequently to
establish it as a potential antibacterial agent.
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MATERIALS AND METHODS

Plant material

Leaves and branches of Callistemon
viminalisand Tecoma stanswere collected during
August, 2012 from Antoniadis Garden, Horticultural
Research Institute, Alexandria, Egypt and recoded
with voucher numbers at Egypt barcode of life
project (www.egyptbol.org), Faculty of Agriculture,
AlexandriaUniversity.

Preparation of extracts

Leaves and branches of T. stans and C.
viminalis were air-dried at room temperature,
ground to fine particles, and extracted in methanol
(80%) to obtain the methanol crude extract (M CE).
The MCE was concentrated under reduced
pressure at 45°C with a rotary evaporator. Five
grams from methanol extract was further
fractionated by successive solvent extraction with
ethyl acetate (EtOAc fraction), chloroform (CHCI,
fraction) and then with n-butanol saturated with
water (n-BuOH fraction). The remaining aqueous
fraction was also used for activity testing (Ag.
fraction) (Sadlemetal., 2013 a,b). Alkaloids (Cannell
1998) which observed in the chloroform (CHCI,
fraction) were determined. Sample of about 1 g of
MCE wasdissolved in 50 mL of 99% methanol and
treated with an equal volume of 1% aqueousHCI.
The akaloids fraction was precipitated by drop-
wise addition of 10% NH,OH. All the studied
solvents were evaporated under reduced pressure
at 40-60°C and weight of the dried mass was
recorded.

Antibacterial activity

Antibacterial activity of the extractswith
concentration of 2000 ug/mL waseval uated against
the growth of the phytopathogenic potato soft rot
bacteria presented in Table 1.

The agar disc diffusion method was
employed for the determination of antimicrobial
activities of the extracts (NCCLS, 1997). Briefly,
thetested bacteriain asuspension of 0.1 mL of 108
CFU/mL were spread over the surfaces of the
purred mediain Petri dishes. Filter paper discswith
5 mm in diameter were loaded with 20 pL of the
extract and placed over theinoculated disheswith
the tested bacteria. The inhibition zones (1Zs)
diameterswererecorded in millimeters. Negative
control was prepared using respective solvent.
Gentamicin (10 pg/disc) was served as a positive
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control for thetested bacteria. Minimum inhibitory
concentrations (M1 Cs) were determined by serial
dilution of extracts (100, 250, 500, 1000 and 2000
pg/mL) in96-well micro-plates (Eloff, 1998). All the
extractswere dissolved in 10% dimethyl sulfoxide
(DM SO, Sigma-Aldrich) and distilled water solution
(1:1 V).

RESULTS AND DISCUSSION
Antibacterial activity of five different

solvent extractsi.e., MEC, EtOAc, CHCI, n-BuOH
and Aq fractions at the concentration of 2000 pg/
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mL of leaves and branches from T. stans and C.
viminalisis presented in Tables 2 and 3.
Datarecorded in Table2 and 3 showed that

The EtOAc and BuUOH fractions from
branchesof T. stansgave good antibacterial activity
against Dickeya chrysanthemi with IZ of 15 mm
followed by MCE of C. viminalisleaves (14.5mm
1Z). While CHCI, fraction from leaves and branches
of T. stans gave good activity against D.
chrysanthemi with IZs values of 13 and 13.5 mm
respectively. Also, the CHCI, fraction from C.
viminalis leaves had good activity with |Z value
of 12mm.

Table 1. The bacterial strains used in the present study

No. StrainNo. Bacteria strain Geographical Host Accession Source
origin No.
1 DSM D.chrysanthemi Netherlands Potato Dr. Said Behiry
4610 Alexandria,Egypt

2. IPO 2114 D.dianthicola Type strain Dianthus
3. ipp038 P. carotovorum

subsp. carotovorum Tehran, Iran Potato HQ424870.1
4. ipp041 P. wasabiae Hamedan, Iran Potato HQ424871.1
5. 1007 P. atrosepticum Type strain Potato

The extracts from CHCI, fraction of
branches from T. stans and MCE of C. viminalis
leaves had good positive effect against
Pectobacterium car otovorum subsp. carotovorum
with 1Z values of 12 mm followed by CHCI, and
EtOAc fractions of leaves from T. stans with 1Z
valuesof 10.5 and 10 mm, respectively. The MCE
from C. viminalis leaves showed the highest
activity against the growth of Pectobacterium
wasabiae with 1Z value of 17 mm followed by
BuOH fraction of T. stansbranches (1Z value of 12
mm). Also, The MCE from C. viminalis leaves
showed the highest activity against the growth of
Pectobacterium atrosepticumwith | Z value of 16
mm followed by BUOH fraction of T. stansbranches
(I1Z value of 11.5 mm) and EtOAc fraction from T.
stansleaveswith |Z value of 11 mm.

The MCE from C. viminalis leaves
showed the highest activity against the growth of
Dickeya dianthicola with 1Z value of 16 mm
followed by BUOH fraction of T. stans branches
(1Z vaue of 15 mm) and CHCI, fraction from T.
stansbrancheswith 1Z value of 11.5 mm.

The tested phytopathogenic potato soft
rot bacteriawere showed susceptibility to T. stans
leaves and branches extractswith different degrees
rather than the extracts from C. viminalis. The
obtained results are in agreement with
(Govindappaet al ., 2011) who showed that tannins,
glycosides, triterpenes and steroidswerethe main
groups found in the extracts of T. stans and could
be responsible for the antibacteria activity. The
MCE inhibited the growth of almost the tested
bacterial strains. Alkaloids (CHCI, fraction) found
in T. stans have been shown to possess good
antibacterid activity (Erdemogluet al., 2007; Maiza-
Benabdesselam et al., 2007). The CHCI,, fraction
which contains the precipitated alkaloids was
found to own apotential activity against the tested
bacterial strainsand the sameresultswasfound in
the present study with potato soft rot bacteria.
Phillipson and O’ Neill, (1987) observed that action
mechanism of alkaloidsisattributed to their ability
tointercalatewith DNA.

Most of the extracts of C. viminalis
branches did not show any activity against the
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growth of the studied bacterial strains. Also, the
aqueousfraction extractsfrom C. viminalisand T.
stans didn’t show any activity. On the same
bacteria strains, (Salem, 2013) showed that the bark
extracts of Delonix regia and Erythrina humeana
had a moderate activity against the growth of the
studied bacterial strains. The EtOAc extract of C.
viminalis leaves extract gave betulinic acid
(Tshibangu et al., 2011). The antibacterial actively
of extracts of C. viminalis could be related to the
presence of several chemical groups like;
glycosides, flavanoids, alkaloids, saponins,
steroids, and tanninsin the extract (Parekh et al .,
2005; Kaur and Arora, 2009). Alkaloids, flavonoids
and some phenols were presented in the polar
extracts of C. viminalis and tannins, terpenes and
quinines in non-polar extracts (Delahaye et al.,
2009). According to the phytochemical analysis of
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methanol extract and its fractions from T. stans
leaves and branches and leaves of C. viminalis
which was reported in our previously studies
(Salem et al., 2013 a,b), tannins, flavonoids,
alkaloids, saponins and phenolics were the major
chemical groups. Flavonoids have the ability to
form complex with extracellular, soluble proteins
and bacterial cell walls (Tsuchiya et al., 1996).
Alkaloids and flavonoids have been found in the
higher plants control the growth of microbial
pathogen (Cannell 1998). Phenolic compounds can
inhibit the enzyme by the oxidized compounds,
possibly through reaction with sulfhydryl groups
or through more nonspecific interactions with the
proteins (Balandrin et al., 1985; Mason and
Wasserman, 1987). The previously results showed
that the EtOAc fraction had the highest total
phenolic compounds than other fractions and the

Table 2. Effect of extracts from T. stans observed against the growth of potato soft rot bacteria

Species Part Extract 1Zs (mm)
DSM4610 Ipp0 38 Ipp0 41 1007 IPO 2114
TS L MCE 125 9 na 10 95
(500) (100) - (200) (200)
EtOAC 115 10 na 11 10
(200) (250) - (200) (200)
CHCI, 135 10.5 na 9 75
(200) (100) - (200) (1000)
BuOH 11 9.5 8 9.5 10.5
(500) (100) (1000) (2000) (1200)
Ag. n.a n.a n.a n.a n.a
B MCE 125 9.5 na 10 10
(200) (250) - (200) (200)
EtOAC 15 9 9 10 10.5
(200) (1000) (1000) (200) (2000)
CHCI, 13 12 9 9.5 115
(200) (100) (100) (100) (1000)
BuOH 15 na 12 115 15
(200) - (1000) (2000) (100)
Aqg. n.a n.a n.a n.a n.a
DMSO na na na na na
Gentamicin* 34 24 25 30 35

*Positive control; discs of 10 ug Gentamicin.

DSM 4610, Dickeya chrysanthemi, ipp038; Pectobacterium carotovorum subsp. carotovorum, ipp041; Pectobacterium
wasabiae, 1007; Pectobacterium atrosepticum, and PO 2114; Dickeya dianthicola. TS, Tecoma stans; L, Leaves; B,
Branches; 1Zs, Inhibition Zones (Values are expressed as mean of three replicates including disc diameter of 5 mm at
2000 pg/mL); MIC: Minimum inhibitory concentration values are given inter parenthesis as pg/mL. DM SO,
Dimethylsulfoxide; n.a, not active; —, not determined; MCE- methanol crude extract; EtOAc-ethyl acetate fraction;
CHCI -chloroform fraction, BUOH-n-butanol fraction; Ag-aqueous fraction.
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high phenolic compounds play the main role and
possess potent antimicrobial activities (Cowan,
1999; Adesegun et al., 2009). Hernandez et al.,
(2005) reported that | Zs values are not reflected to
the antibacterial activity of a compound. For
example, inthe present study theMCE from T. stans
leaves showed | Z value 10 mm against the growth
of Pectobacterium atrosepticum and the MIC
valuewas 100 ng/mL and the same MIC valuewas
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found by M CE of theleavesfrom C. viminalis but
with1Z value of 16 mm. Fractionation of theweakly
active MCE extract results in more active
antibacterial partitions. For example,
Pectobacterium wasabiae has showed resistance
to MCE extract at 2000 pg/mL and the BUOH
fraction from the leaves and branches of T. stans
showed some activity with 1Zsvaluesof 9 mm and
12 mm, respectively.

Table 3. Effect of extracts from C. veminalis observed against the growth of potato soft rot bacteria

Tree Part Extract 1Zs (mm)
DSM4610 ipp038 ipp041 1007 IPO 2114
cv L MCE 145 12 17 16 16
(500) (100) (100) (100) (100)
EtOAc 11 6 6 7 9
(100) (100) (100) (100) (100)
CHCI, 12 9 n.a 8 7
(100) (100) — (100) (100)
BuOH 10 8 6 9 8
(500) (100) (1000) (1000) (100)
Aq. na na na na na
B MCE 10 8 na n.a n.a
(100) (100) — — —
EtOAC n.a n.a n.a n.a n.a
CHCI, n.a na na na na
BuOH na n.a na n.a na
Aq. na n.a na na na
DMSO n.a n.a n.a n.a n.a
Gentamicin* 34 24 25 30 35

For legend see Table 2. CV, Callistemon viminalis

CONCLUSON

Inthe present study, the extracts of leaves
and branches from Callistemon viminalis and
Tecoma stans were showed different degrees of
activities against the growth of some
phytopathogenic potato soft rot bacteria namely;
Dickeya chrysanthemi (DSM4610),
Pectobacterium car otovorum subsp. carotovorum
(ipp038), Pectobacterium wasabiae (ipp041),
Pectobacterium atrosepticum ( 1007) and Dickeya

dianthicola (PO 2114) were evaluated. Thetested
phytopathogenic potato soft rot bacteria were
showed susceptibility to T. stans leaves and
branches extractswith different degreesrather that
theextractsfrom C. viminalis. The methanol crude
extract inhibited the growth of almost the tested
bacterial strains. Alkaloids (CHCI, fraction) found
in T. stans have been shown to possess good
antibacterial effect. Most of the extracts of C.
viminalis branches did not show any activity
against the growth of the tested bacterial strains.

J PURE APPL MICROBIO, 8(SPL. EDN.), NOVEMBER 2014.
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Also, the aqueous fraction extracts from C.
viminalis and T. stans didn’t show any
antibacterial activity.

ACKNOWLEDGMENTS

The authors would like to extend their

sincere appreciation to the Deanship of Scientific
Research at king Saud University for its funding
thisResearch group NO. (RG 1435-011).

10.

REFERENCES

Abdel-Alim, A.l. Pathological studied on soft
rot bacteria. M.Sc. Thesis, Plant Pathology
Dept., Fac. Agric., Cairo Univ., 1996.
Adesegun, S.A., Fajana, A., Orabueze, C.1.,
Coker, H.A.B. Evaluation of antioxidant
properties of Phaulopsis fascisepala C.B.Cl.
(Acanthaceae). Evid. Based Complement
Alternat. Med., 2009; 6(2): 227-231.
Adonizio, A.L., Downum, K., Bennett, B.C.,
Mathee, K. Anti-quorum sensing activity of
medicinal plants in southern Florida. J.
Ethnopharmacol., 2006; 105: 427-435.
Ahmed, Asia, R.E. Pathological studieson potato
soft rot disease caused by Erwinia carotovora
subsp. carotovora Msc. thesis Fac. Agric.
Damnhour branch, Alex.Univ., 2009; pp.83.
Balandrin, M.F., Kjocke, A.J., Wurtele, E.
Natural plant chemicals: sources of industrial
and medicinal materials. Sci., 1985; 228: 1154~
1160.

Bdliya, B.S., Haruna, H.U. Efficacy of solar heat
in the control of bacterial soft of potato tubers
caused by Erwinia carotovora subsp.
carotovora. J. Plant Prot. Res., 2007; 47(1): 11—
17.

Behiry, S.I. Studies on potato bacterial soft rot
disease in Egypt. M.Sc. Thesis Agricultural
Botany Dep. Fac. of Agric. Saba-basha. Alex.
Univ., 2009; 75 pp.

Behiry, S.I. Molecular and pathological studies
on potato bacterial soft rot disease Ph.D. Thesis
Agricultural Botany Dep. Fac. of Agric. Saba-
basha. Alex. Univ., 2013;187 pp.

Binuti, O.A., Lajubutu, B.A. Antimicrobial
potentials of some plant species of the
Bignoniaceaefamily. Afr. J. Med. Med. i, 1994;
23:269-273.

Chane-Ming, J., Vera, R.R., Fraissed, J. Chemical
composition of essential oil of Callistemon
citrinus (Curtis) Skeel from Reunion. J. Esent.
Oil Res., 1998; 10: 429-431.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

J PURE APPL MICROBIO, 8(SPL. EDN.), NOVEMBER 2014.

Cowan, M.M. Plant products as antimicrobial
agents. Clin. Microbial. Rev., 1999; 22: 564-82.
Delahaye, C., Rainford, L., Nicholson, A.,
Mitchell, S., Lindo, J., Ahmad, M. Antibacteria
and antifungal analysis of crude extracts from
the leaves of Callistemon viminalis. J. Medi.
Biolo. ci., 2009; 3(1): 1-7.

Duarte, V., De Boer, S.H., Ward, L.J., De
Oliveira, A.M.R. Characterization of atypical
Erwinia carotovora strains causing blackleg of
potato in Brazil. J. App. Microbiol., 2004; 96:
535-545.

El-Kazazz, S.A. Physiopathological studies on
soft rot bacteria with special reference to the
possible production of toxin. Ph.D thesis, Plant
Pathology Dep., Fac. of Agric., Alex. Univ,,
1984; 138 pp.

Eloff, J. N. A sensitive and quick microplate
method to determine the minimal inhibitory
concentration of plant extracts for bacteria.
Planta Med., 1998; 64:711-713.

Erdemoglu, N., Sozkanm. S., Tosun, F. Alkaloid
profile and antimicrobial activity of Lupinus
angudtifoliusL. alkaloid extract. Phytochem. Rev.,
2007; 6:197-201.

Govindappa, M., Sadananda T.S.,
Channabasava, R., Jeevitha, M.K., PoojaK.S.,
Vinay, R.B. Antimicrobial, antioxidant activity
and phytochemical screening of Tecoma stans
L. Juss. Ex Kunth. J. Phytol ., 2011; 3:68-76.
Hernéndez, T., Canales, M., Avila, J.G., Garcia,
A.M., Martinez, A., Caballero, J. Composition
and antibacterial activity of essential oil of
Lantana achyranthifolia Desf. (Verbenaceae). J.
Ethnopharmacol., 2005; 96: 551-554.

Islam, M.R., Ahamed, R., Rahman, M.O., Akbar,
M.A., Al-Amin, M., Alam, K.D., Lyzu, F. In
vitro antimicrobial activitiesof four medicinally
important plantsin Bangladesh. Eur. J. Sci. Res,,
2010; 39:199-206.

Karou, D., Savadogo, A., Canini, A., Yameogo,
S., Montesano, C., Simpore, J., Colizzi, V.,
Traore, A.S. Antibacterial activity of alkaloids
from Sdaacuta. Afr. J. Biotechnol ., 2006; 5:195-
200.

Kaur, G.J., Arora, D.S. Antibacterial and
phytochemical screening of Anethum
graveolens, Foeniculum vulgare and
Trachysprmum ammi. BMC Complement.
Altern. Med., 2009; 9: 30.

Kim, JH., Byun, JC.R.,, Bandi, A.K., Hyun,
C.-G., Lee, N.H. Compounds with elastase
inhibition and freeradical scavenging activities
from Callistemon lanceolatus. J. Med. Plants
Res., 2009; 3(11): 914-920.



23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

ASHMAWY et a.: STUDY OF PHYTOPATHOGENIC POTATO SOFT ROT BACTERIA 673

Krebs, H., Jaggir, W. Effect of plant extracts
against soft rot of potatoes: Erwinia carotovora
Flora and Fauna n Industrial Crops.
Agrarforschung 1999; 6(1): 17—20.
Leksomboon, C., Thaveechai, N., Kositratana,
W. Effect of Thai medicinal plant extracts on
growth of phytopathogenic bacteria, in
Proceeding of the 36" Kasetsart University
Annual Conference, Plant Section, Kasetsart
University, Bangkok, Thailand, 1998.
Leksomboon, C., Thaveechai, N., Kositratana,
W., Paisooksantivatana, Y. Antiphytobacterial
activity of medicinal plant extracts. Sci., 2000;
54; 91-97.

Maiza-Benabdesselam, F., Khentache, S.,
Bougoffa, K., Chibane, M., Adach, S.,
Chapeleur, Y., Max, H., Laurain-Mattar, D.
Antioxidant activities of alkaloid extracts of two
Algerian species of Fumaria: Fumaria
capreolata and Fumaria bastardii. Record. Nat.
Prod., 2007; 1:28-35.

Mason, T.L., Wasserman, B.P. Inactivation of
red beet beta-glucan synthase by native and
oxidized phenolic compounds. Phytochemistry,
1987; 26: 2197-2202.

NCCLS. Performance standardsfor antimicrobial
disk susceptibility tests: Approved Standard
M2-A7. National Committee for Clinical
Laboratory Standards, Wayne, PA, USA. 1997.
Parekh, J., Jadeja, D., Chanda, S. Efficacy of
aqueous and methanol extracts of somemedicina
plants for potential antibacterial activity. Turk.
J. Biol., 2005; 29: 203-210.

Pitman, A., Harrow, S., Visnovsky, S. Genetic
characterisation of Pectobacterium wasabiae
causing soft rot disease of potato in New
Zealand. Europ. J. Plant Pathol., 2010; 126: 423-
35.

Pérombelon, M.C.M. Potato diseases caused
by soft rot erwinias: an overview of
pathogenesis. Plant Pathol., 2002; 51: 1-12.
Phillipson, J.D., O’'Neill, M.J. New leadsto the
treatment of protozoal infections based on
natural product molecules. Acta. Pharm.
Nordica, 1987; 1:131-144.

Raju, S., Kavimani, S., Uma, M.R.V.,
Sreeramulu, R.K. Tecoma stans (L.) Juss. Ex
Kunth (Bignoniaceae): Ethnobotany,
Phytochemistry and Pharmacology. J. Pharm.
Biomed. Sci., 2011; 8:1-5.

Ramesh, P, Nair, A.G.R., Subramanian, S.S.
Flavonoids of Tecoma stans. Fitoterapia, 1986;

35.

36.

37.

38.

39.

40.

41.

42.

57:281-282.

Rasul, M.G., Islam, M.S., Sheikh, M.H.R.
Storability of different potato varieties under
conditions. Bangladesh J. Sci. Indus. Res., 1999;
34 (1): 86-90.

Salem, M.Z.M. Evaluation of the Antibacterial
and Antioxidant Activities of Stem Bark Extracts
of Delonix Regia and Erythrina Humeana Grown
in Egypt. J. Forest Prod. Indus., 2013; 2(2): 48-
52.

Salem, M.Z.M., Gohar, Y.M., Camacho, L.M.,
El-Shanhorey, N.A., Salem, A.Z.M. Antioxidant
and antibacterial activitiesof leavesand branches
extracts of Tecoma stans (L.) Juss. ex Kunth
against nine species of pathogenic bacteria. Afr.
J. Microbiol. Res., 2013za; 7(5): 418-426.
Salem, M.Z.M., Ali, H.M., El-Shanhorey, N.A.,
Abdel-Megeed, A. Evaluation of extracts and
essential oil from Callistemon viminalisleaves:
Antibacterial and antioxidant activities, total
phenolic and flavonoid contents. Asian Pac. J.
Trop. Med., 2013b; 6(10): 785-791.

Samson, R., Legendre, J. B., Christen, R.,
Fischer-Le Saux, M., Achouak, W., Gardan, L.
Transfer of Pectobacterium chrysanthemi
(Burkholder et al., 1953) Brenner et al., 1973
and Brenneria paradisiaca to the genus Dickeya
gen. nov. known as Dickeya chrysanthemi comb.
nov and Dickeya paradisiaca combi. nov. and
delineation of four novel species, Dickeya
dadantii sp nov., Dickeya dianthicola sp. nov.,
Dickeya diefferenbachiae sp. nov. and Dickeya
zeae sp. nov. Int. J. Syst. Evol. Microbiol., 2005;
55: 1415 -1427.

Senthilkumar, C.S., Sureshkumar, M., Pandian,
M.R.. In vitro antibacterial activity of crude
leaf extracts from Tecoma stans (L) Juss. ex
Kunth, Colues forskohlii and Pogostemon
patchouli against human pathogenic bacteria. Int.
J. Pharm. Tech. Res., 2010; 2:438-442.
Tsuchiya, H., Sato, M., Miyazaki, T., Fujiwara,
S., Tanigaki, S. Comparative study on the
antibacterial activity of phytochemical
flavanones against methicillin-resistant
Staphylococcus aureus. J. Ethnopharmacol.,
1996; 50(1): 27-34.

Van Der Wolf, J.M., De Boer, S.H. Bacteria
pathogens of potato. Elsevier, 2007.
Wollenweber, E., Wehde, R., Dorr, M., Lang,
G., Stevens, J.F. C-methyl flavonoids from the
|eaf waxes of some Myrtaceae. Phytochemistry,
2000; 55: 965-970.

J PURE APPL MICROBIO, 8(SPL. EDN.), NOVEMBER 2014.



