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ABSTRACT: This work was carried out at the Faculty of Agriculture, Kafr
El-Sheikh Universit*/ using two batches, the first on January 2" and the
second on July 15" during 2008 season. Vase-life of Gladiolus hybrida cv.
Peter pears spikes is determined by many reasons. Among the most
common reason for early senescence of fresh spikes is the inability of spikes
to absorb water due to their rot and blockage by microorjanisms. Culture
filtrates (CFs) of Epicoccum nigricum, E. purpurascens, Trichoderma viride,
Trichoderma harzianum and Bacillus subtilis were evaluated to abscission
this reason compared to AgNO; at 10ppm. Using CFs in presiervative solution
significantly decreased the rots of spikes base by minimizing microbial
density. Deteriorated florets also were decreased. In conirast, vase-life of
gladioli spikes was significantly increased. Highest number of open florets
and water uptake of gladioli spikes were recorded when silver nitrate, culture
filtrates of B. subtilis were added to preservative solution >omparing to the
control. Although some culture filtrates i.e. Bacillus subtili; and Epicoccum
nigrum surpassed AgNO3 in some characters, AGQNO3 prolonged the flower
longevity more than CFs.

Gray mould rot of gladioli caused by Botrytis cinerea is corisidered also ene
of the most postharvest dangerous diseases of gladioli spikes. The
aforementioned CFs were tested for their effectiveness against Botrytis
cinerea in-vitro and in-vivo. The antifungal activity of CFs at the used three
different concentrations (10, 20 and 30%) was compared in sitro on the basis
of linear growth inhibition of Botrytis cinerea. Highly significant effect was
always achieved with culture filtrates of B. subtilis, E. nigricum and E.
purpurascens. In vivo control capability of culture filtrates (CFs) of E.
nigricum, E. purpurascens and B. subtilis at concentraticns of 10, 20 and
30% against gray mould of gladioli spikes under 20+2°C shwed that culture
filtrate of B. subtilis at both concentrations 20 and 30% significantly prolong
vase-life of gladioli spikes up to 15.6 and 13.3 days respectively compared
with control (7.0 days). Culture filtrate of B. subtilis and E. nigricum at 20
and 30% played a role in retarding the development of the grey mould
symptoms caused by B. cinerea on gladioli spikes.

Key Words: Gladiolus hybrida, Culture filtrates, Biocontrcl, gray mould and
Botrytis cinerea.
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INTRODUCTION

Gladioli spik:s suffer from relatively short vase-life. Among the most
common reasors for early senescence of fresh cut spikes are both the
inability of spikess to absorb water due to the blockage of their vessels and
the short supplr of carbohydrates to support respiration. The inability of
spikes to absorb water is a very common reason for premature wilting
(Halevy and Mavak (1979); Zagory and Reid, 1986 and l.oon et al., 1998).
Kofranek and Paul (1974), Mayak et al. (1977), Doorn et al. (1986), Zagory and
Reid, 1986 and Doorn and Witte (1994), reviewed that microorganisms
specially the bacteria which grown in preservative solution play a great role
in vase-life of flo vers. They also reported that a major cause of poor keeping
quality of many cut flowers is attributed to rots of spikes and plugging of
vascular tissues by bacteria.

Historically, tiere are many methods to reduce the negative effect of
these microorganisms on the longevity of flowers. For example, Silver salts
in preservative solutions have been shown to be an effective for extending
flower longevity and quality (Reid et al., 1980, Awad et al., 1986 and Younis,
1991). Also, adding AgNO; in preservative solution significantly decreased
stem rot and the mnicrobial density and increased the vase-life of rose flowers
(Nowak and Rucnicki, 1990) and Tuberose (Menesy and EI-Gremi, 1996).
Another example, adding sucrose to preservative solution either alone or
with AgNO; grea'ly improved flower opening and consequently vase-life of
Tulip and Daffodil (Doss, 1986), Triteleia laxa — Benth (Han et al., 1990) and
Carnation and Rcse (Younis, 1991). In an attempt to use biological methods
at this field Menesy and EI-Gremi, 1996 used biologically produced
antimicrobial crude namely CPs-4 which extracted from cell free culture
filtrates of Pseuaomonas sp. They reported that the addition of CPs-4 to
preservative solution resulted in decreasing of microbial density and
correlative extension in the Tuberose flower longevity. Likewise, Hoogerwerf
et al. (1992), Yakinova (1998), Petridou et al. (1999) and Knee (2000) showed
that adding antim crobial agents to the cut flower preservative solution could
inhibit the micrebial growth and prevent the obstruction of the vascular
system in the stem, and subsequently, prolong the vase life of the flowers.

Postharvest losses of roses may reach very high values depending on
species, harvest methods, length of storage, and marketing conditions
(Sommor, 1985). (Sray mouid rot on many commodities caused by Botrytis
cinerea is consicered one of the most determinal postharvest disease,
causing losses of horticultural crops (Cline and Bardsly, 1984, McCain and
Welch, 1982 and Carre, 1984). Botrytis cinerea can invade pre-harvest,
during the flowering stage, through wounds, through contact of senescing
flower parts, or through direct penetration of the skin and remain quiescent
until conditions become favorable for its growth and development.
Biocontrol agents such as Trichoderma harzianum was used to control this
disease on roses (Elad et al., 1993). They reported that T. harzianum reduced
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development of gray mould on flowers and branches by 70%. Latorre et
al.(1997) similarly reported that Trichoderma harzianum provided partial
control of Botrytis bunch rot of ‘Thomson Seedless’ table ¢rape . Also, El-
Kazzaz et. al. (1999) used cell free culture filtrates of Eacillus subtilis,
Pseudomonas sp., and Trichoderma harzianum as biocoritrol agents for
controlling gray mould rot of apple fruit disease. They reported that these
cell free culture filtrates gave sufficient control of this diseasie either in vitro
or in vivo. Epiccocum sp. Trichoderma spp., Ulocledium sp. and
Pseudomonas sp. significantly controlled gray mould rot on lettuce (Card et
al,, 2002). Similarly Bacillus subtilis, Pseudomonas sg., Trichoderma
asperellum and Pharmaplant-turbo significantly controlled g -ay mould rot of
Navel orange fruits caused by Botrytis cinerea (Belal et al., 2C06).

The present study aims to study the effect of culture fil:rates of certain
biocontrol agents as additives to preservative solution on the microbial
density in preservative solution and against gray mould rot in an attempt to
prolong the vase-life of gladioli spikes.

MATERIALS AND METHODS
This work was carried out at the Faculty of Agriculture, Kafr El-Sheikh

University using two batches, the first on January 2" and the second on July

15" during 2008 season.

A. Evaluation of the used CFs as additives to preservative solution
against microbial density which caused spike base rot in order to
prolong vase life of gladioli spikes:

A.1. Preparation of culture filtrates of the used biocontrol agents:

Biocontrol agents which used at this study were Epicoccum nigricum, E.
purpurascens, Trichoderma viride, Trichoderma harzianum and Bacillus
subtilis. Epicoccum nigricum, E. purpurascens and Trichod:rma viride were
kindly obtained from Plant Pathology Dept. Agric. Research Institute, Giza,

Egypt. Trichoderma harzianum and Bacillus subtilis were previously isolated

and identified (El-Kot and Belal, 2006 and El-Kot and Hegazi, 2008).Culture

filtrates of these biocontrol agents were prepared using methods described

by El-Bghdady (1993).

A.2. Plant material and vase establishment:

Uniform gladioli (Gladiolus hybrida cv. Peter pears) spikes free from
diseases, mechanical injury and insect injuries were obtilined from local
wholesale distributor. Spikes were cut under aseptic conditions to 60 cm
length. Cut gladioli spikes were held in glass bottles (3 spikes/bottle)
containing 250 ml preservative solution including a constant glucose
percentage (4%) with 10cm depth. Then the following treatments were
conducting:

a. Silver nitrates (AgNo;) as a chemical preservative agent were used at
10ppm of preservative solution.
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b. Each of culture filtrates (CFs) of Epicoccum nigricum, E. purpurascens,
Trichoderma viride, T. harzianum and Bacillus subtilis were used alone at
30% of preser/ative solution.

¢. Untreated sp kes were held in preservative solution including a constant
glucose percentage (4%) were employed as control treatment.

Each treatment was presented with three replicates (i.e., 9 cut flowers)
each spikes were held at room conditions (17+3°C) on January and 28£2°C on
Jul with 60-70%. and 70-80% relative humidity respectively. The following
parameters were recorded:

1. Survey of microflora:

Microbial survey of the flowering stem surface was made just period to
vase preservative, samples of lower stem parts (10cm) were rinsed in 50 mi
sterilized distilled water with shaking for 15 min. Screening of
microorganisms in preservative solution was done at the beginning of wilting
using serial dilttions. Portions of the obtained suspensions (0.1 ml) were
plated on to stzndard-plate-count agar medium for bacterial count (Seeley
and Vandemark,1981) and malt agar medium for counts of fungi and yeasts
(Abd-ElHfez et a'., 1996). Counts were registered as cfu (colony forming unit)
after 72 h incubztion period at 27+1°C. Samples of the arising single colonies
with different phenotypic and microscopic features were picked up on slants
for further possible identification studies. Identification of the isolated fungi,
yeasts and bacteria were carried out at microbiological branch, Agricultural
Botany Departinent, Faculty of Agriculture, KafrelSheikh University
according to Alexopoulus, 1979 for fungi, Barnett and Pankhurst, 1974 for
yeasts and Bergy''s manual for bacteriology, 1984.

2. Spike base rot caused by microorganisms grown in preservative
solution were recorded as cm rot on spikes of gladioli.

3. Spikes vase life:

The data of spikes were recorded four times through three days intervals.
The total numbels of both opened and deteriorated florets were recorded for
times after 3, 6, 9 and 12 days from the beginning the experiment and
percentage of deleriorated / opened florets were calculated. Vase life of each
spike was consilered terminated when the number of deteriorated florets
surpassed the number of the opened ones.

4. Water uptake and spike fresh weight losses:

Water uptake was used as a criterion for spike quality by determination
the relationship hetween the cumulative water absorption of each individual
spike and the tirne after the experiment beginning. Aiso the loss in spike
fresh weight with the time was determined.

5. Total carbohydrates:

At the end of the experiment, spike total carbohydrates were determined
according to Herhert et al. (1971)
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6. Mean of opened florets number.

7. Mean of deteriorated florets number.

8. Percentage of mean of deteriorated florets number/ mean of opened
florets number.

B. Evaluation of the used CFs against gray mould rot caused by

Botrytis cinerea in order to prolong vase life of gladioli spikes
B.1. Isolation, identification and pathogenicity tests of gladiolus

pathogenic fungi

Samples of rotted stored gladioli spikes were coliected from different
flowers market at Alexandria and Kafr EI-Sheikh Governor:ztes, Egypt . Small
pieces of rotted roses were surface sterilized using 0.3% sodium
hypochlorite for 2min., washed several times with sterilizad distilled water,
air dried and then put on PDA medium. After 2-3 days of incubation at
20+2°C, the isolates were purified by the hyphal-tip method according to
Booth (1977) and the pure cultures were transferred on PDA. Cultural,
morphological and microscopical properties were considered to identify the
isolated pathogens according to Barnett and Barry (1972). 1>athogenicty tests
were performed on dgladioli spikes and isolated pathogenic fungi were
maintained on PDA slants at 4 "C for further experiments. according to the
method described by Moline and Locke (1993).

B.2. In vitro experiments

The antifungal activity of the aforementioned cultur: filtrates against
Botrytis cinerea was determined In vitro as inhibition percentages in the
growth of mycelium. The inhibition of mycelial growth was tested by agar
dilution technique using three culture filtrates concentrations, i.e. 10,20 and
30%. They were metered to hand warm Botrytis Minimal Ajar Medium (BMA)
[glUCOSG 109/|,K2Hp04 1.5 g", KH2PO4 29”,(NH4)2304 10g/, MgSO4(7H20) 5.0
g/l, agar 20g/1]. Then small agar disc, originated from 8 dayss old pure culture
of the pathogen, was placed into the center of agar plates. Petri dishes were
closed with parafilm, and incubated at 20+2 "C. Three Petr -dishes were used
for each treatment. Evailuation was carried out when the pathogen overgrew
the control agar plates. The growth of mycelia on tweated plates was
compared with that of the control.

B.3. In vivo experiments

The three culture fiitrates showed high antifungal activ ty (E. nigricum, E.
purpurascens and B. subtilis) against B. cinerea in vitro were chosen to be
used in vivo studies. They were used at three different concentrations (10, 20
and 30%). Sterile distilled water was used as control. Gladiolus spikes free
from mechanical injury, scratches and wounds or bruises were selected, and
surface sterilized by spraying with 0.3% sodium hypochlorite for 3 min., then
washed several times in sterlllzed distilled water and air-cried. Then sprayed
by a suspension of 5x10° spores of B. cinerea per ml and «<ept at 2022°C for 6
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hours. After those gladioli spikes were sprayed by the chosen culture
filtrates (E. nigricum, E. purpurascens and B. subtilis Jas mentioned ahove
(10, 20 and 30%). Also sterile distilled water was used as check treatment.
The treated giadiolus roses were kept at 20+2°C.Three flowers per freatment
with a complete randomization of vase in each test were test. End of flower
longevity was considered when about 75%of florets showed rot.

Means between treatments were compared with Duncan's Multiple Range
Test according to Snedecor and Cochran {1982).

RESULTS AND DISCUSSION

A. Evaluation of the used CFs as additives to preservative solufion
against microbial density which caused spike base rot in order to

prolong vase life of gladioli spikes:

The effect of culture filtrates of Epicoccum nigricum, E. purpurascens,
Trichoderma viride, T. harzianum and Baciflus subtilis as additive to
preservative solution on microbial counts, spike base rot, vase life, water
uptake, number of opened florets, number of deteriorated/ opened florets
percentage, Spike fresh weight losses percentage and total carbohydrates
contents of gladioli spikes was studied at this trial.

A.1. Microbial survey and spike base rot:

Using culture filtrates (CFs) of Epicoccum nigricum, E. purpurascens,
Trichoderma viride, T. harzianum and Bacillus subtilis as preservative agents
in preservative solution have various effects on microbial counts (Table, 1}.
Generally, the used culture filtrates significantly reduced microbial density in
preservative solution compared with distilled water. The high inhibitor of
microbial counts appeared when AgNo3 at 10 ppm was added to preservative
solution followed by CF of Bacillus subtilis at 30% of preservative solution.
This inhibition of microbial counts in preservative solution resulted in
reducing spike base rot of gladioli spikes {Table, 1). in this study, numerous
microorgahisms could be isolated from spike surface and preservative
solution. In respect of dominance, on the spike surface yeasts came first and
followed by bacteria and then fungi. The most frequent genera of fungi which
were isolated from spike surface and preservative solution belonged to
Mucor, Rhizopus, Aspergillus, Cladosporium and Fusarium. While, the most
isolated genera of the yeasts were Rhodotorula and Torulopsiss. Generally,
in preservative solution of the control treatment, the bacterial percentages
exceed those of fungi. This may suggests that sap exudates of plant
materials in preservative solution and/or the vase environment may enhance
the bacterial rather than the fungal growth {Woltering, 1987). Reviewing the
isolated microorganisms, it was observed a qualitative but not quantitative
resemble between those Isolated spike surface and those from the
preservative solution of the control treatments. This leads to presume that
plant materials are the source of vase including contamination {Menesy and
El-Gremi, 1996).The obtained results confirmed that preservative agents were
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extend the spikes of gladiolus vase-life by its role as a microbial inhibitor in
preservative solution (Zagory and Ried, 1986). It is suggested that the
principal mechanism of B. subtilis isolates is inhibition cf the fungus by
production of antibiotics such as surfactin, fungycin, mycosubtilin and
bacillomycin (Kowall et al., 1998) reported. These compounds are amphilic,
membrane active surfactants and peptide antibiotics with specific
antimicrobial potential. Morilkawa et al., 1992, Peltola ot al, 2001 and
McGrath, 2004 reviewed that surfactin and pumilacidin are: bioactive cyclic
peptides produced by some Bacillus isolates. Also, T. harzianum and T.
viride works through different mechanisms, i.e. production of gliotoxin (Abd
Ef-Moity, 1981). Protease production is common among ricro organisms,
including fungi, among which Trichoderma spp. are well-known producers.
Trichoderma spp. has been found to manifest a direct effect on enzymes of
B. cinerea by secretion of proteolytic enzymes; it prodiices protease on
leaves in the presence of the pathogen, and the protease reduces B. cinerea
germination and subsequent disease development (Elad and Kapat, 1999).
The hydrolytic enzymes produced by B. cinerea, endo-PG and exo-PG, were
partially deactivated by protease from the T39. Similarly E. nigrum known to
be produced four carotenoids pigments (Fobben and Olga Gribanovski-
Sassu, 1968). These carotenoids may be caused inhibition of microbial
growth in preservative solution.

Table (1): Effect of culture filtrates of Epicoccum nigricum, E. purpurascens,
Trichoderma viride, T. harzianum and Bacillus subtilis on microbial
counts (cfu/ml) of Gladiolus hybrida cv. Peler pears spikes
preservative solution.

r Microbial counts ' o | “Spike
| Treatments Funi Bact N u b t
"9 | Yeasts | Do | Total | Inhibition ase ro
i ia {cm)
Epicoccum nigrum 27 143 118 28%e | 83.81b 1.4d
E. purpurascens 29 159 123 311c | 8251d 19¢c
|_Trichoderma viride 33 148 119 200d 83.13¢c 1.7¢
UT. harzianum 37 178 134 349D 80.38e | 22b
| Bacillus subtilis 24 117 111 252f | 8583b | 09e
AgNO; 2 7 13 22g | 9876a 05f |
Distilied water 166 | 1271 342 [ 1779a [ 00.00f 31a |

The number in the same column means followed by the same letter are not
significantly different according to DMRT at 0.05 level.

2. Vase life and water uptake of gladioli spikes:

Data in Table (2) show that all used treatments have prolonged gladioli
spikes vase life in both seasons compared with distilled water (control
treatment). The longest vase life is obtained from spikes holded in
preservative solution containing AgNO3, culture filtrate of B. subtilis and E.
nigrum, since they recorded 15.67, 14.33 and 13.67days, respectively in the
first season and 14.67, 12.67 and 12.00 respectively in the second season.

In respect of water uptake, data in Tahle (2} revealed ihat, the cumulative
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water absorption with the time was highest with the spikes holded in
preservative solution containing culture filtrate of B. Subtilis and AgNO; as
gave 232.00 and 220.33 mi, respectively in the first season and the treatments
of AgNO; and culture filtrate of B. subtilis in the second season as gave
231.00 and 222.00 ml, respectively.

The ability of culture filtrates to prolong vase life of gladioli spikes could
be due to its fatal influence on wide range of microorganisms, since high
bacterial counts in the vase water can shorten flower longevity (Knee, 2000).
Many studies indicated that, high bacterial counts in water reduced the
longevity of the cut flowers (Zagory and Reid, 1986; Stamps and McColley,
1997 and Loon et al., 1998). The water conducting tubes in the stem (xylem
vessels) become plugged by bacteria, yeast, and/or fungi, which are living in
the water or on the flower, and proliferate in the containers preservative the
flowers (Doorn, 1997). These microorganisms and their chemical products
plug the stem ends and restrict water absorption. They continue to muitiply
inside and eventually block the stem tubes (Doorn et al., 1991 and Doorn et
al. 1995) finally decreased longevity of flowers.

Table (2): The effect of culture filtrates of Epicoccum nigricum, E.
purpurascens, Trichoderma viride, T. harzianum and Bacillus
subtilis as additive to preservative solution on vase life and water
uptake of Gladiolus hybrida cv. Peter pears spikes

Vase life Water uptake
Treatmerits (days) {ml}

T batch | 2" batch 17 batch 2™ batch
Trichoderma viride 8.00 ab 7.00 be 153.00d 172.67 ¢
T. harzianum 7.80 ab 6.77b 125.00 b 100.33 b
Epicoccum nigrum 13.67 f 12.00 fg 182.00 f 217.00 i
E. purpurascens 11.00 d 9.33d 130.00 ¢ 200.67 f
Bacillus subtilis 14.67 f 1267 g 232.00 k 222.00j
AgNO; 15.67 g 14.67 h 220.33 231.00 k
Distilled water 7.00a 6.33a 100.67 a 84.00 a

The number in the same column means followed by the same letiter are not
significantly different according to DMRT at 0.05 jevel.

3. Number of opened florets:

It is quite clear from Fig (1) that addition aforementioned treatments to the
vase preservative solution significantly increased the number of opened
flowers over distilled water at the four record times in both seasons. Also,
some treatments were similar to or less than AgNO; in both seasons. The
highest number of opened florets noticed on spikes treated with culture
filtrate of B. subtilis after 3, 6 or 9 days in the first season, and culture filtrate
of E. nigrum after 9 or 12 days, culture filtrate of Bacillus subtilis after 12
days in the second one when compared to other treatments. These results
are agreement with Al-Humaid (2004) who reported that the addition of
Biocide to preservative solution has improved the post-harvest quality of the
spikes by stimulating the flower opening rate that would otherwise lead to
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carbohydrate depletion in the spikes due to consumption of carbohydrate by
newly opened flowers. Moreover, improving the flower opening rate probably
requires an external supply of carbohydrates to recover the consumption of
carbohydrate by newly opened flowers.
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No.of open florets |
No.of open florets {1
[+

3 days 6 days 9 days 12days 3 days 6 days 9 days 12days
Time in vase (days) Time in vase (days)

Fig. (1): The effect of culture filtrates of Trichoderma viride () , T. harzianum
(D),Epicoccum nigricum(E), E. purpurascens (F) and Bacillus
subtilis(G) as additive to preservative solution compared with
AgNOQO; (B) and distilled water (A) on opened florets of Gladiolus
hybrida cv. Peter pears spikes during two seasons | and 1l

4. Number of deteriorated florets:

Generally, data presented in Fig. (2) Showed that the hijhest number of
deteriorated florets was recorded in control treatment (distilled water). In
contrast culture filtrate of T. harzianum significantly reduced the number of
deteriorated florets in both seasons.
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Fig. (2): The effect of culture filtrates of Trichoderma viride (C) , T. harzianum
(D),Epicoccum nigricum (E), E. purpurascens |F) and Bacillus
subtilis(G) as additive to preservative solution compared with AgNO,
(B) and distilled water (A) on deteriorated florets of Gladiolus
hybrida cv. Peter pears spikes during two seasons | and |l.
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5. Deterioratecdl/ opened flowers percentage:

A significant reduction occurred in deteriorated/ opened flowers
percentage when either used treatments or AGNO; were added to the vase
solution of gladioli spikes in both seasons (Fig. 3). The highest deteriorated/
opened florets percentage in the first season resulted from spikes treated
with culture filirate of T. viride and distilled water at the four records.
Whereas, in the second one the highest deteriorated/ opened florets
percentage were recorded on spikes treated with distilled water at four
records and the fowest ones were recorded on spikes treated with culture
filtrate of T. harzianum.
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Fig. (3): The effect of culture filtrates of Trichoderma viride (C), T. harzianum
(D),Epicoccum nigricum(E), E. purpurascens {F) and Bacillus subtilis(G) as
additive to preservative solution compared with AgNO; (B) and distilled
water (A) on deteriorated/ opened florets percentage of Gladiolus hybrida cv.
Peter pears spikes during two seasons | and il.

6. Spike fresh weight losses percentage and Total carbohydrates

contents: -

it is clear from data presented in table (3) that the highest fresh weight
losses were obscrved when distilled water was used as a preservative
solution for gladioli spikes in both seasons. There were significant
differences among all used culture filtrates and AgNO, in most cases. The
fresh weight of spikes treated with these treatments continued to increase
then declined thereafter due to flower wilting. These results may be
explained by the fact that these agents may be increased water absorption
which allowed more increase in fresh weight on the contrast of this, distilled
water increased bacterial population in the spike subsequently, it leads to
vascular occlusion (Zagory and Reid, 1986). The vascular occlusion causes
water stress and spike wilting which results in shorter vase life {Loon et al,,
1998).

it is evident from data in Table (3) that total carbohydrates contents in
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gladioli spikes treated with distilled water as preservative solution were
reduced compared with the treatments in both season. The highest
carbohydrates contents (3.90 Mg/g D.W.) in the first season noticed with
spikes treated with culture filtrate of B. Subtilis. Whereas culture filtrate of
Bacillus subtilis foliowed by culture filtrate of Epicoccum nigrum and AgNO;
were the best treatments at the second season. They recorced 3.72, 3.51 and
3.30 Mg/g D.W., respectively.

Table (3): The effect of culture filtrates of Epicoccum nigricum, E.
purpurascens, Trichoderma viride, T. harzianum and Bacillus
subtilis as additive to preservative solution on spike fresh losses
{%) and total carbohydrates (Mg/g D.W.) of Glacliolus hybrida cv.
Peter pears spikes.

Spike F.W. losses Totai carbohydrates
©,
Treatments e (%) Pl 155Mgl g D‘w')z—m,

season season { season season
Trichoderma viride 42,92 h 52347 | 280c 3.00 abc
T. harzianum . 62.86 k 70.38j 268 b 2.85 ab
Epicoccum nigrum 3041b 35.00 a 381g 3.51 be
E. purpurascens 50.02 i 40.39d 2.91d 3.00 abc

Bacillus subtilis 25.67 a 38.66 ¢ 390h 372¢
AgNO; 56.00 j 50.77 h .87 gh 3.30 be

Distilled water 72.641 78.80 k 257a 2.25a

The number in the same column means followed by the same letter are not
significantly different according to DMRT at 0.05 level.

B. Evaluation of the used CFs against gray moulc rot caused by

Botrytis cinerea in order to prolong vase life of gladioli spikes

At this trial the aforementioned culture filtrates were used to control of |
gray mould rot of gladioli spikes during two batches at 20+2:°C
B.1. Isolation, identification and pathogenicity tests of gladiolus

pathogenic fungi:

isolation trials were carried out on rotted giadioli spikes coliected from
different flowers market at Alexandria and Kafr El-Sheikh Governorates,
Egypt. Results showed that the following fungi were isolated during this
studied and identified as Botrytis cinerea, Aspergillus sy., Penicilluim sp.,
Alternaria sp., Cladosporium sp. and Stemphyllium sp. The high frequent
isolated fungi was B. cinerea (67.4%) followed by Penijciliuim sp. {(15.3%),
Aspergillus sp.(7.5%), Alternaria sp.(3.6%), Cladosporium sp.(3.2%) and
Stemphyllium sp.(2.8%). Pathogenicity tests indicated that all isolated fungi
were pathogenic to gladioli spikes causing various types of rots. This finding
was in parallel with Cline and Bardsly (1984), McCain and Welch (1982) and
Carre (1984). They reported that Botrytis cinerea is consiidered one of the
most determinal postharvest disease, causing losses of horticultural crops.
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B.2. In vitro experiments

The antifungal activity of culture filtrates of Epicoccum nigricum, E.
purpurascens, Trichoderma viride, T. harzianum and Bacillus subtilis at 10,20
and 30% on Botrytis cinerea was determined /n vitro as inhibition
percentages in the growth of mycelium. The inhibition of mycelial growth
was tested by agar dilution technique.

It is quite clear from data presented in table (4) that the different used
culture filtrates caused various degrees of inhibition to diameter growth of B.
cinerea. The highest inhibition of diameter growth (100%) of B. cinerea was
observed when culture filtrate of B. subtilis at 30% was added to media but
the lowest inhibition of diameter growth (30%) was recorded when culture
filtrate of T. harzianum at 10%. Generally, 30% culture filtrate caused highest
inhibition of B. cinerea than 20% and 10%. Results also showed that culture
filtrate of B. subtilis, E. nigricum and E. purpurascens were the best
treatments in this respect.

Table (4): The inhibition percentage of diameter growth of Botrytis cinerea
caused by culture filtrates of Epicoccum nigrum, Epicoccum
minitans, Trichoderma harzianum, Trichoderma viride and Bacillus

subtilis.
1 . Concentration Growth diameter % of
Treatments; (%) (cm) inhibition
10 3.7 58.88 g
. . 20 2.1 76.66 k
Epicoccum nigrum 30 11 3777 n
’ 10 4.1 5444 ¢
! . 20 2.6 71.11j
{ Epicoccum purpurascens 39 18 8000m |
: 10 6.3 30.00b !
1 Trichoderma harzianum 20 5.2 42.22 ¢ ;
] 30 38 57.77°fF
‘ 10 4.4 51.11d
Trichoderma viride 20 2.9 67.77 i
| 30 | 20 A&z
: 10 34 62.22 h !
Bacillus subtilis 20 1.8 80.00m
30 0.0 100.00 o
l Control {distilled water) 9.0 00.00 a )}

The number in the same column means followed by the same letter are not
significantly different according to DMRT at 0.05 level

B.3. In vivo experiments

The three culture filtrates showed high antifungal activity (E. nigricum, E.
purpurascens and B. subtilis ) against B. cinerea in vitro were chosen to be
used /n vivo studies. They were used at three different concentrations (10, 20
and 30%). Sterile distilled water was used as control.

Data presented in table (5) indicated that vase-life of gladioli spikes was
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significantly prolonged when sprayed with culture filtrates of E. nigricum, E.
purpurascens and B. subtilis at 10, 20 and 30% after 6 hours from artificially
inoculated with the causal agent of grey mould rot, B. cinerea. The longest
(15.6 days) vase-life of gladioli spikes was recorded when treated with 30%
culture filtrates of B. subtilis while the lowest vase-life (9.8 days) was
observed when gladioli spikes sprayed with culture filtrates of E.
purpurascens at 10% compared with control (7.2 days), (Table, 5).

Table (5): Effect of culture filtrate of Epicoccum nigrum, Epicoccum
purpurascens and Bacillus subtilis on vase-life of Gladiolus
hybrida cv. Peter pears spikes during storage at :10+2'C

Concentration Vase-life
r Treatments (%) 1 batch 2" batch
10 | 104c 109 ¢
Epicoccum nigrum 20 123 e 124f
e ) 30 138h | 141h
l ' 10 | d0dib | 986
| Epicoccum purpurascens 20 | 116d 11.7d
| . 30 12.9 f 13.2g
1 10 116d 122e
. Bacillus subtilis 20 | 1329 133g
- 0 1E3i 156
Control (distilied water) - | T72a 74a

The number in the same column means followed by the szme letter are not
significantly different according to DMRT at 0.05 level

These inhibition of diameter growth of B. cinerea and control capability of
the used culture filtrates to the causal agent grey mould rot of gladioli spikes
could be explained according to; Andrews, (1985), Leifert e’ al.(1995), Kowall
et al. (1998), Elad (1996) and Seddon and Schmitt, 1999) who reported that
the principal mechanism of B. subtilis isolates is inhibition of the fungus by
production of antibiotics such as surfactin, fengycin, mycosubtilin and
baciilomycin. These compounds are amphilic, membrane active surfactants
and peptide antibiotics with specific antimicrobial potential. Morilkawa et al,,
1992 and Peltola ef al., 2001 also reviewed that surfactin and pumilacidin are
bioactive cyclic peptides produced by some Bacillus isolates. Similarly, T.
harzianum and T. viride works through different mechanisms, i.e. production
of gliotoxin and other metabolites (Abd El-Moity, 1981). An Epicoccum sp.
has previously been shown to suppress B. cinerea on bzan (Hannusch &
Boiand 1996). it was found that biocontrol efficacy was independent of the
atmospheric environment when evaluated at temperatures ranging from 20-
28°C and relative humidities ranging from 80-100%. Under these conditions,
the isolate reduced grey mould by 100%. Mechanisms of action were
attributed tocompetition for nutrients or antibiosis (Hannusch & Boland
1996).

1003



G. A. N. EI-Kot and M. A. Hegazi

REFERENCES

Abd El-Hafez. A. M., M. A. M. Mobarak and S. A.Z. Mahmoud (1996). Applied
microbiology (Al-Microbiologia Al-Tatbikia). Al-Maktaba El-Akademia,
Cairo. Egypt: 431pp.

Abd El-Moity, T.H. (1981). Further studies on the biological control of white
rot disease of onion . Ph.D. Thesis, Fac. Agric., Minufya Univ., 135 pp.

Alexopoulos, C. .. (1978). Introductory mycology. New York: John Wiley.

Al-Humaid, A. l. (2004). Effect of Glucose and Biocides on Vase-life and
Quality of Cut Gladioli spikes. J. King Saud Univ. Agric. Sci. 17(1):11-23.

Andrews, J. H. (985). Strategies for selecting antagonistic microorganisms
from the phylloplane. In: Windels, C.E. and Lindow, S.E., Editors, 1985.
Biological Control on the Phylloplane, American Phytopathological
Society, St Paul, MN, pp. 31-34.

Awad, A. E., A. D. Meawad and M. M. El-Saka (1986). Cut flower Longevity as
affected by chamical pre treatments. Acta. Hort. 181: 177-182.

Barnett, J. A. and R. J. Pankhurst (1974). A new key to the yeasts. North-
Holland Publishing Co. Amsterdam. London.

Barnett, H. L. and B. H. Barry (1972). lllustrated Genera of Imperfect Fungi.
Burgess Publishing Company.

Belal, E. B. A; Y. M. Hafez and G. A. N. El-Kot (2006). Management of Post-
harvest diseases o Navel orange fruits during storage in Egypt. J. Agric.
Res. Tanta Univ., 32 (2): 259-272.

Bergy's Manual of Systematic Bacteriology (1984). Williams and Wilkins,
Baltimore, USA. Vol. 1. Krieg, N.R. (ed). Ordinary Gram Negative Bacteria.
Vol. 2. Sneath, P.H.A. (ed). Ordinary Gram Positive Bacteria.

Booth, C. (1977). Fusarium: Laboratory guide to the identification of the
major species, Commonwealth Mycological institute, Kew,Surry. England.

Card, S., M.V. Jaspers, M. Walter and A. Stewart (2002). Evaluation of
microorganisms for biocontrol of grey mould on lettuce. New Zealand
Plant Protection §5:197-201

Carre, D. D. (1984). The influence of atmospheric humidity and free water on
germination and germ tube growth of Botrytis cinerea. Oregon State Univ.,
Corvallis.

Cline, M. N. and C. E. Bardsley (1984). Post-harvest treatment of cut flowers
for Botrytis blight. Proc. Brit. Crop Protect. Conf. 3:1169-1173.

Doorn, W.G. V. (1¢97). Water Relations of Cut Flowers. Hort. Rev., 18: 1-85.
Doorn, W. G. V. and Y. de Witte (1994). Effect of Bacteria on Cape Bending in
cut Gerbera jarresonii flowers. J. Amer. Soc. Hort. Sci. 119 (3): 568-571.
Doorn, W. G. V., Y. de Witte and B. C. H. Waltmann (1986). Effect of
exogenous bacterial concentrations on water relations of cut Rose

flowers. Bacteria in the basin water.Acta Horticulturae,181: 459-462.

Doorn, W.G. V., Y. de Witte and H. Harkema (1995). Effect of High Numbers of
Exogenous Bacteria on the Water Relations and Longevity of Cut
Carnation Flowers. Post-harvest Biology and Technology, 6 (1-2):111-119.

1004



Evaluation of some fungal and bacterial culture filtrates in .................

Doorn, W.G. V., D. Zagory, Y. de Witte and H. Harkema (14%91). Effects of
Vase-water Bacteria on the Senescence of Cut Carnation Flowers.
Postharvest Biology and Technology, 1 (2): 161-168.

Doss, R. P. (1986). Preliminary examination of some factors that influence the
vase-life of cut bulb flowers Acta Horticulturae, 177(2):655-362.

El-Kazzaz, M. K., M. A. A. Hassan, M. A. El- Ansary and G. A. . El-kot (1999).
Biological control of postharvest Anna Apple fruit diseases in Egypt.
Contributed papers at the eight national conference of pes's and diseases
of vegetables and fruits in Egypt. Egypt, Ismailia, 9-10 November,(22):
271-280.

El-Kot, G.A.N. and Belal, E.B.A. (2006). Biocontrol of Fusarium Damping- off
of Pea by certain bacterial antagonist. J. Agric .Res. Tarta. Univ., 32(2):
225-242,

El-Kot, G. A. N. and M. A. Hegazi (2008). Non-chemical control of powdery
mildew disease on zinnia (zinnia elegans, 1.). Alex. J. Agric. Res. 53
Special Issue. 219-230.

Elad, Y. (1996). Mechanisms involved in the biological control of Botrytis
cinerea incited diseases. Eur. J. Plant Pathol. 102, pp. 718-732.

Elad, Y. and A. Kapat (1999). Role of Trichoderma harzianum protease in the
biocontrol of Botrytis cinerea. Eur. J. Plant Pathol. 105, pp. 177-189.

Elad, Y., B. Kirshner and Y. Gotlib (1993). Attempts to control Botrytis cinerea
on roses by pre- and postharvest treatments with biological and chemical
agents. Crop Protection,12(1):69-73

El-Boghdady, M. M. E. (1993). Integrated postharvest diseases management
of certain pome fruits. Ph.D. Thesis, ac. Agric. Al-Azhar Uriv.

Foppen, F. H. and Olga Gribanovski-Sassu (1968). Lipicis produced by
Epicoccum nigrum in submerged culture. Biochemical Journal: 106(1):
97-100.

Halevy, A.H. and S. Mayak {1979). Senescence and Postharvest Physiology of
cut Flowers. Hort Rev., 1 (1979), 204-236.

Han, S. S., A. H. Halvey and M. S. Reid (1990). Posthairvest handling of
brodiaea flowers. Hort. Sci., 25 (10): 1268-1270.

Hannusch, D.J and G.J. Boland (1996). Interactions of air temperature,
relative humidity and biological control agents on grey mould of bean.
European J. Plant Path. 102: 133-142

Herbert, D., P.T. Phipps and R. E. Stronge (1971). Deterination of total
carbohydrates. Methods in Microbiology, 5(B): 290-344.

Hoogerwerf, A,, W. G. V. Doorn and W.G. Van-Doorn {1992). Numbers of
bacteria in aqueous solutions used for post-harvest handling of cut
flowers. Post-harvest biology and technology. 1(4): 295-34.

Knee, M. (2000). Selection of biocides for use in floral preservatives. Post-
harvest Biology and Technology, 18(3): 227-234.

1005



G. A. N. El-Kot and M. A. Hegazi

Kofranek, A. M. and J. L. Paul (1974). The value of impregnation cut spikes
with high concentrations of silver nitrate. Acta Horticulturae, 41: 199-206.

Kowall, M., J.Vater, B. Kluge, T. Stein, P.Franke and D. Ziessow (1998). AP
MALDI-MSn for rapid characterization of cyclic lipopeptides. J. Colloid
and Interface Sience, 204: 1-8.

Latorre, B. A., I=. Agosin, R. San Martin and G. S. Véasquez (1997).
Effectiveness of conidia of Trichoderma harzianum produced by liquid
fermentation against Botrytis bunch rot of table grape in Chile
CropProtection, 16 (3):209-214.

Leifert, C., H. Li, S. Chidburee, S. Hampson, S. Workman, D. Sigee, H.A.S.
Epton and A. Harbour (1995). Antibiotic production and biocontrol activity
by Bacillus suntilis CL27 and Bacillus pumilus CL45. J. Appl. Bacteriol.
78, pp- 97-108.

Loon, L.C., P.A_H.M Van Baker, C.M.J. Pieterse and V. Loon (1998). Systemic
Resistance Induced by Rhizosphere Bacteria. Annual Review of
Phytopathology, 36, 453-483.

Mayak, S., E. A. Garibaldi and A. M. Kofranek (1977). Carnation flower
longevity: Microbial populations as related to silver nitrate stem
impregnation. . Amer. Soc. Hort. Sci., 102 (5): 637-639.

McCain, A. and K. E. Welch (1982). Controlling grey mould of rose flowers.
Univ. California Coop. Ext. Serv. Flower and Nursery Rpt. Spring. p. 6.

Menesy, F. A. ancd S. EI-Gremi (1996). Vase-life of tuberose as affected by

~ chemical and biological additives in preservative solution. Fourth Arabic
Conference for Horticultural Crops. Minia Univ., Egypt.

Moline, H. E. and . J. Locke (1993). Comparing neem seed oil with calcium
chioride and fungicides for controlling postharvest apple decay.
HorScience.28 (7): 719-720. ’

Morilkawa, M., M. Ito and T. Imanaka (1992). Isolation a new surfactin
producer Bacillius pumilus A-1, and cloning and nucleotide sequence of
the regulator gene, psf-1, J. Ferment. Bioeng.74:255-261.

Nowak, J. and R. Ni. Rudnicki (1990). Postharvest handling and storage of cut
flowers, Florist greens and Potted plants. Chapman and Hall, London.
New York. Tokyo, Melbourne, Madras. Chapter 2 and 6.( C.F. Menesy, F. A.
and S. EI-Gremi (1996). Vase-life of tuberose as affected by chemical and
biological additives in preservative solution. Fourth Arabic Conference for
Horticultural Crops. Minia Univ., Egypt.)

Peltola, J., M.A. Andersson, T. Haahtela, H. Mussalo-Rauhamaa, F.A. Rainey,
R.M. Kroppenstedt, R.A. Samson and M.S. Salkinoja-Saioneo {2001). Toxic-
metabolite-producing bacteria and fungus in an indoor environment. Applied
and Environmental Microbiology. 67: 3269-3274.

Petridou, M., C. Voyiatzi and D. Voyiatzis (1999). Aspirin R., methanoi and
some antibacteriai compounds prolong the vase life of cut carnations.
Advances in Hoit. Sci., 13(4): 161-164.

Reid, M. S., Paul, J. L., Farhoomand, M. B., Kofranek, A. M. and Staby, G. L.

1006



Evaluation of some fungal and bacterial culture filtrates in .................

(1980). Pulse treatments with silver thiosulphate complex extend the vase-
life of carnation. J. Amer. Soc. Hort. Sci., 105: 25-27.

Seddon, B. and A. Schmitt (1999). Integrated biological contra! of fungal plant
pathogens using natural products. In: Lyr, H., Russel, P.E., Dehne, HW.
and Sisler, H.D., Editors (1999). Modern Fungicides and Antifungal
Compounds ll, Intercept Ltd, Andover, UK, pp. 423-428.

Seeley, J. H. W. and P. J. Vandemark (1981). Microbes in action. A laboratory
manual of microbiology, 3ed W. H. Freeman Co., New York and Oxford.
Snedecor, G. W. and W.G. Cochran (1982). Statistical Methods. 6 ed., The

lowa State Univ. Press, Ames, lowa USA.

Sommor, N. F. (1985). Role of controlled environments ir suppression of
postharvest diseases. Can. J. Plant Pathol. 7: 331-336.

Stamps, R.H. and D.W. McColley (1997). Chlorothalonil Fungicides Reduce
Vase Life but Not Yield of Leather Leaf Fern (Rumobra adiantiformis
Forst). Ching. Hort Science, 32 (6): 1099-1101.

Woltering, E. J. (1987). The effects of leakage of substances from
mechanically wounded rose spikes on bacterial growth and flower quality.
Scientia Horticulturae, 33; 129-136.

Yakinova, E. (1998). Possibilities for application of iavndotricine for post-
harvest handling of some cut flower species. Pochvozananie,
Agrokhimiya Y Ekologiya, 33 (2): 22-25.

Younis, S. |. (1991). Physiological studies on some cut flowers. MSc. Thesis,
Faculty of Agric., Kafr Ei-Sheikh, Tanta Univ., Egypt.

Zagory, D. and Reid M.S. (1986). Evaluation of the Role of Vase
Microorganisms in the Post-harvest Life of Cut Flowers. Acta-
Horticulturae, 181 (1986), 207-217.

1007



G. A. N.El-Kot and M. A. Hegazi

Aaglia Jal gaS 49,080 5 4y dadl £ ) jal) (ars gl g ) adiad anidtd
Qa3 bl o gala )l cydal) g Badad) Jglae il Sual 4 50n
O A e gl gl
s illae ygane - B e il b g

geridl S daala —dd 30 dls () (dal el Aand) o150 Clil) acd—
ol S daala ~Ael 30 A8 (A0 L) Gutlead) and - Y

uﬁ}ﬂ‘cyaibﬂ

G B A e s o Aedd S Asela-dsipl MG Gl 1 gl
plal) (i G il Vo A R Y A b

G35 A Jal sl o3 abl el (e a3 BN LB oud el fjled sl Bae b asal,
3l Hiadl dadll slall paliaial Ao g8 ate ga CibAY aay Ajbeddl agpud jeaxill
Clohill Gany £ le gl sy anl o Llgy ABBNY) CUASYH gal dali 4 ) Ny f1 el
E. (uinl smos aSsud < Epicoccum nigricum  aS,as aSsSan) Jia LS g

sl L5 o Trichoderma viride sa,é L3385 cpurpurascens
Liall Jslaa A <llals Baciflus subtilis gullin (ulleuly <Trichoderma harzianum
cOsalal e b e Sy el @l g ABLal A jlie coeal) 138 3 (e dall

P s i oald ) Bl Jelae ) clilals 4y asdl g A il dl gl sda aladiad oo
AN SRS e JB IS (alaal) (8 g stall AUS) G5 Gisk oo §1oedd Baslh cis
Jaa e V) i AT B 5 a0 iy Baa (e S B Augira Bab) ciaa (D e sl e
Bacillus L8 ¢ )5 il duadl @l i e 08 caadind Ladie plall fladdl (oluaial
G e af e ) il Cadal GIS g i A e Bdal) sl ) clilals subtilis
Epicoccum nigricum « Bacillus subtilis Jia 4 il y 4050 £ 1 5al il gy any
gl sl e JASH g el jee Al Al ) i of W) ccluall Glany B Al i A e

wal Yt lad) e Botrytis cinerea L s (b g ki (8 Cuedall gaba )l el ey
g Rl 13 Aaglia B AR malp ) EU LA & Lol pdall g led el A

1008



Evaluation of some fungal and bacterial culture filtrates in .................

S Ball sl RN gad bl ol gl pda 5odke LA 5 e (el el Ao jled
b Ablide i3S 5 ADG kil sal Adw ) Adlda gl g ) ABlal Bd o8 Jarall (s gia
JS e, Adla) die disa phadl \ia gail Bl ) o) Alerall mdiB Gadagl %Y (Ye )
SN L hadl gad Adm M N Jde  E. purpurascens «E. nigricum B. subtilis
Ganll da ol pBlal fg jlad Alalead %o¥ o (¥ )0l 38 i ABUY 0 sde Cuandid S8
ia i o dbghaal) gojleddl o sala ) oiad) Aaslial Botrytis cinerea il dslial
Odspall fjlad Ao & gl 5 A ladl) gl g N s da B o) A Gz gl Ca YHYL B )
A YT Ve T e KL BB elhy Bae Ligia JUT Y% ¥ Y S
shill g B. subtilis Lussal e JS il o) il Ge il (ol V) Qo msil A g
Lo ghan) i) Gal el skt e B Lage 1y Ld % Yo (Y. & S5% E. nigricum

oM Dl o el

1009





