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INFLUENCE OF PRECOOLING AND PULSING ON THE
GROWTH OF MICROORGANISMS IN THE VASE WATER OF
CUT ROSE CV. NOBLESSE

[25]

Mwangi Mariam'; P.N. Chowdhry® and S.K. Bhattacharjee'
ry
ABSTRACT

Microorganisms such as fungi and bacteria in the vase water play an important
role in the post-harvest spoilage of cut flowers. In this investigation, the influence of
precooling and pulsing on the growth of microorganisms in the vase water of cut
rose cv. Noblesse was studied. The vase water of different days after precooling
with ice-cold water spray for 45 min and cool storage at 4°C for 24 hours and
plusing with two chemicals (i) D-fructose (3 %) + 8-HQC* (150 ppm) for 24 hours
and (ii) DMSO** (2%) for 15 min. was utilized for culturing the microbes (fungi} in
potato dextrose agar (PDA) and (bacteria) in nutrient agar (NA) medium. The fungal
genera that were identified in the vase water of cv, Noblesse during the different
days of the vase life were Alternaria alternata, Alternaria brassicola, Aspergillus
Slavus, Aureobasidium pullulescens, Acremonium sp., Dreschlera specifera, Clado-
sporium cladosporoides, Cladosporium oxysporum. Fusarium. pallidoroseum and
bacteria , Streptomyces griseus, and Streptomyces albus.

* 8-HQC: Hydroxylequinoline citrate
** DMSO : Dimethyl sulphoxide
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INTRODUCTION ing is an important postharvest operation

which is the removal of heat from the

Microbial contamination is one of the
major cause of deterioration in cut flow-
ers which is involved in the plugging of
rose stems, resulting in the reduction in
water uptake by the stem. When the stem
is blocked, continuing transpiration by
the leaves results in net loss of water by
flower and stemn tissues. In roses, this
often leads to the ‘bent neck’ disorder
(Van Doorn and Perik, 1990). Precool-

harvested material. Precooling of the
flowers to the optimal storage tc..pera-
ture reduced the risk of Botrytis infection
infection and the amount of ethylene in-
side the package (Farnham ef af 1978).
Several microorganisms such as fungal
and bacterial genera have been identified
from the vase water which cause the
plugging of the xvlem vessel elements. In
the present investigation, an attempt was
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made to isolate and identify the microor-
ganisms present in the vase water af-
fecting the cut rose cv, Noblesse during
its vase life, as affected by precooling and
pulsing.

MATERIAL AND METHODS

The investigation was undertaken at
the Division of Floriculture and Land-
scaping, and Indian type culture Labora-
tory in the Division of Plant Pathology,
Indian Agricultural Research Institute,
New Delhi during 2000-2001. Three year
old polyhouse grown rose plants of Hy-
brid Tea rosa cv. Noblesse of uniform
size and vigour, large light pink coloured
buds which are borne on erect thorny
stems were selected for the experiment
Rose buds with stems measuring 30 cm
length, with four compound leaves were
harvested when the buds were fully ma-
ture and the sepals were well spread and
unfurled downwards. Two sets of ex-
periments were laid in Completely Ran-
domized designs with three replications.
Five flowers were placed in each treat-
ment. In the first experiment, two pre-
cooling methods were used (i) spraying
the cut flowers for 45 min. at 3 minutes
interval with ice-cold water 2+1°C), and
(i1) cool storage of cut flowers at 4°C for
24 hours. The cut flowers precooled with
ice-cold water spray were then pulsed
with two chemicals viz., (a) DMSO (2%)
for 15 min. and (b) D-frucose (3%) + 8-
HQC (150 ppm) for 24 hours, Cut flow-
ers under the cool storage ireatment, were
also simultaneously pulsed with the
above mentioned chemicals while in cool
storage. The control was an extra set of
{five) cut roses that were neither pre-
cooled mor pulsed. There were altogether
seven treatments including control. After

the precooling and pulsing treatment were
over the flowers were kept in a conical
flask with a known amount of tap water
and kept at ambient or room temperature
in the laboratory.

The second experiment consisted of
three parts i.e. isolation, pure culture and
identification. The vase water of different
days after the precooling and pulsing
treatment were given, was utilized for
colturing the microbes in potato dextrose
agar (PDA) and nutrient agar (NA) me-
dium. For isolating fungi, PDA and for
bacteria NA media were used. Individual
fungal colonies were isolated from
Petriplates containing PDA medium by
inoculation needle in the laminar flow
chamber. Similarly, bacterial colonies
were isolated from Petriplates containing
NA medium. Individual fungal colonies
were developed in the PDA slants by
following single hyphal tip culture and
colonies of pure culture were subjected
for identification under microscope. The
bacterial colonies per ml of vase water for
different days of vase life was counted by
serial dilution techniques. The morpho-
logical informations, especially the dif-
ferent shapes of bacteria were also ob-
served  microscopically using Gram
staining procedure.

RESULTS AND DISCUSSION

It is evident from Table (1) that the
cut rose cv. Noblesse was affected by a
number of fungal genera in the vase water
during different days in the vase. Maxi-
mum activity of the fungal and bactenal
pathogens in the precooled and pulsed cut
roses were observed on the 4" day of
vase life, thus resulting in the end of vase
life on the 5® day. In the control treat-
ment where no precooling and no pulsing
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Table 1. Influence of precooling and pulsing on the growth of microorganisms in the vase water of cut rose cv. ‘Noblesse’

(2%0)

pullulescens

pulhdescens

Bacteria

Aurecbasidiym

pullulescens

Bacteria
Aurcobasidiem

pullulescens

Treatments 1% day 2™ day 3" day 4™ day 5" day
No precooling Alernaria alternata Cladosporium Cladosporium Aspergillus flavus Streptopmyces albus
+ No pulsing Dreschlera specifera oXysporum OXYSpOrUm Alternaria elternata Cladosporium
Alternania alterata  Alternaria alternata Cladoesporium oxysporum
Dreschlera Drechsiera specifera OXYSPOrum Dreschier specifera
specifera Dreschlera Alternaria alternata
specifera Aspergillus flavus
Precooling - Ice cold  Acremonium sp. Bacteria Bacteria Alternaria alternata  Cladosporium
water spray for 45 min  Bacteroa Acremonium sp. Acremonium sp. Bacteria cladesporoides
+ No pulsing Acremonium sp. Alternaria alternata
Acremohnium sp.,
Bacteria
lee cold water spray  Cladosporium Cladosporium Alternaria alternata Aspergiltus flavus -
for 45 min + 8-HQC +  cladospoirvides cladospoirordes Streptomyces griseus Alternaria alternata
D-fructose (3%) (150  Bacteria Bacteria Cladosporium Cladosporium
ppm) cladosporoides cladosporoides
Bacteria Bacteria
Streptomyces
griseus
fce cold water spray Bacteria Alternaria alternata  Allternaria alternata Alternaria alternata  Alternaria alternata
for 45 min. + DMSO  Aureobasidium Aureobasidium Bacteria

Racterta
Aureobasidium

pullulescens

3501 JN0 JO I51BAL ISEA Ul SLUSTTESI00ION JO [IMOID

19243



conz (18t "198 2ufy spEmry

Table 1. Cont.

Treatrments

1* day

™ day

3% day

4* day

59 day

Cool storage at4°C +
No pulsing

Cool storage at 4°C +
D-fructose (3%)  +
8-HQC (150 ppm)

Cuol storage at4'C
DMSO (2%)

Alternaria alternata
Alternaria
brassicicola

Bacteria

Alternaria alternata
Alternaria
brassicicola
Bacteria

Acremonium  stricium
Bacteria

Alternaria alternata
Alternaria
brassicicola
Bacteria

Alternuria altermatu

Cladosporium
OXPSPOrum
Alternaria alternata
Acremonium
strictum

Bacteria

Alternia
brassicicola
Bacteria

Alternaria alternata

Alternarig alternata
Cladosporium
oxysporum

Alternaria alternata
Fusarium
pallidoroseum
Cladosporium

oxysporum
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was given, maximum number of fungal
genera such as Alternaria alternaiq,
Dreschlera specifera, Cladosporium cla-
dosporoides, Aspergilius flavus, and
Streptomyces albus was found activated
on 5" day resulting in the end of vase life
of the cut rose on the same day. In case of
precooling with ice-cold water spray for
45 min and no pulsing, three number of
fungal genera such as Acremonium sp,
Alternaria alternata, bacteria and Clado-
sporium cladosporoides were present on
the 5" day of vase life. Precooling with
ice-cold water spray for 45 min. + D-
fructose (3%) + 8-HQC (150 ppm) for
24h pulsing resulted in bacteria and
Cladosporium  cladosporoides presence
on 1*and 2™ day. On 3 day of vase life,
two fungal and bacterial genera i.e. Alter-
naria alternata and Streptomyces griseus
was identified in the vase water. On4™
day, Aspergillus flovus was identified
along with the other fungal genra, thus
resulting in the end of vase life on 4™ day
itself.

Ice-cold water spray for 45 min. and
DMSO (2%) pulsing for 15 min. had
bacteria, Aureobasidium pullulescens,
and Alternaria alternata only present in
the vase water on the 3 day of vase life.
However, in treatments of preccoling
with coel storage at 4°C and no pulsing
and pulsing with DMSO (2%) for 15 min,
no activity of microorganisms was ob-
served upto the 2™ day of vase life. This
could be due to the low temperature of
precooling method at which most of the
microbial activity is retarded and also due
to the antimicrobial nature of DMSO as
reported by Sankar (2001).

The Iongevity of cut rose cv. Noblesse
was significantly affected by the number
of bacteria present in he vase water (Ta-
ble, 2). On day 0, the precocied and not

pulsed flower vase solutions differed
significantly with a maximum microbial
growth observed (3 x 10°) whereas pre-
cooled and pulsed flower vase solutions
were having minimum number of bacte-
rial colomies per ml of vase water (1 x
10"). Number of bacterial colonics per ml
of vase waler significantly varied from
first day to senescence day of the total
vase life of cut flowers. However, there
was no significant difference on the num-
ber of bacterial colonies in the vase water
of 3 and 4™ day of precooled and not
pulsed treatment, and between 4* day and
5" day of the rice-cold water spray for 45
min and pulsed with DMSO (2%) for 15
min. there was a significant increase of
bacterial colonies in ice-cold water spray
for 45 min without pulsing towards the
senescence ie 7™ day. Maximum number
of colonies per ml of vase water was
recorded on the 7% day i.e on senescence
day (16 x 10" with ice-cold water spray
for 45 min. and npo pulsing whereas
minimum (11 x 10*) was recorded with
icecold water spray for 45 min with
DMSO (2%) pulsing for 15 minutes,
High bacterial counts in the vase water
can shorten flower longevity of cut
camation flowers cv. Scania and White
Sim, which was related to inhibition of
water uptake was also reported by (Van-
Doorn  ef af 1995). YVan Doorn et af
(1989) also reported that whenever the
number of bacteria exceeded 106 colony
forming units (cfu) per gram fresh
weight, the vascular blockage was found,
after 3 days in pure water or after a long
period in the presence of an antimicrobial
compound.

Table (3) reveals the different shapes
and structure of bactetia ranging from
small rod shaped, coccei, spherical, thick
curved like 2 comma were present in the
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Table 2. Bacterial counts in the vase water of cut rose cv. ‘“Noblesse’ on

different days in vase
No. of bacterial colonies per m! of water
Days Ice cold water spray for  Ice cold water spray for 45
45 min and no pulsing  min + 2% DMSO for 15 min
0 3.0x 10° 1x 10
1 10x 10° 1x10°
2 10 x 10* 6x10*
3 4.0x10° 15x 10°
4 4.5x 10* $x10°
5 1.6 x 10°* 1x10°
6 1.1x10° 5x10°
7 1.6 x 10* 11 x 10°
F test ** *
SEm= 382455 233221
CDat 5% 11464.78 6991.22

vase water of cut rose cv. Noblesse dur-
ing different days of vase life. There was
increase in various shapes and number of
bacteria from 4™ day upto senescence i.e.
7™ day. Van Doorn and Perik (1990}
also reported that a considerable number
of bacteria high enough to result in vas-
cular occlusion were present in th stems.
A population of bacteria is also present
on the outside of the stems. These bacte-
ria may rapidly multiply in the water, the
freshly cut stem and the xylem vessels as
reported by Van Deorn and Tijskens
(1991). In cut roses cv. Norens bacteria
which cause vascular blockage were ob-
served in the xylem vessels of stem ends
after 10 days in distilled water. These
bacteria were identified as Pseudomonas
fluorescens, Klebsiella oxytoca, and

Aeromonas  hydrophila (Kim-KiuWeon
et al 1997,

CONCLUSION

A number of fungal genera and bacte-
rial population both Gram positive (+)
and Gram negative (-) was found to be
affecting the vase water of cv. Noblesse
during its vase life. In treatments of pre-
cooling with ccol storage at 4°C and no
pulsing as well as pulsing with DMSO
(2%) for 15 mun. had no activity on mi-
croorganisms upto the 2 day of vase life
inferring that precooling with ¢ool stor-
age at 4°C for 24 h and pulsing with
DMSO (2%) for 15 min was beneficial in
controlling the srowth of microorganisms
for 2 days and rasulted in a vase life of 5
days.
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Table 3. Bacterial isolates (Gram positive or ncgative) isolated from vase
water on different days in vase

Days Structure Gram reaction

0 () Small, rod shaped -

1 (i) Smal, rod shaped -

{ii}  Small, thick, curved like comma +
(iii)  Smali, round cocci / spherical +
2 (1)  Small, thick, curved like comma +
(iiy Rod shaped in a chain -
(iii) Small, round cocci / spherical +

3 (i)  Small rod shaped -
(i}  Small, thick, curved like comma +
(iii)  Small, round cocci / spherical +

4 (i)  Small rod shaped -
(i)  Small, thick, curved like comma -
(iii))  Small, round cocci / spherical +

5 (i) Small, rod shpaed -
(ii) Small, round cocci / spherical +

(iii) Small, thick curved like comma +
6 (iy  Small, rod shaped -
(i)  Small, round cocci / spherical +
(iii}  Small, thick curved like comma +
(iv) Rod shaped ina chain -
7 (i)  Small, rod shaped -
(ii) Small, round cocci / spherical +
(iii)) Small, thick curved like comma +

(iv) Rod shaped in a chain -

Annals Agnic. Sci., 48(1), 2003
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