Zagazig J. Agric. Res., Vol. 50 No. (5) 2023 651-663

, e i,

Plant Protection and Pathology Research j"-\ < g

Available online at http://zjar.journals.ekb.eg "f; /4\}% E
http:Avww.journals.zu.edu.eg/journalDisplay.aspx?Journalld=1&query Type=Master %, U"“@@*

W41 oF AGR©

ANTIFUNGAL ACTIVITY OF SOME LEGUME GLYCOPROTEINS AGAINST
CUCUMBER FRUIT ROT CAUSED BY Pythium sp.

Entsar Abbas’, A. Osman?*, F.S. Mohsen® and M. Sitohy?

1.Plant Pathol. Dept., Fac. Agric., Zagazig Univ., Egypt
2.Biochem. Dept., Fac. Agric., Zagazig Univ., Egypt
3. Hort. Dept., Fac. Agric., Zagazig Univ., Egypt

Received: 13/08/2023; Accepted: 10/09/2023

ABSTRACT: The potential antifungal activity of seed storage glycoprotein (7S globulin) isolated
from Cowpea and Lupin seeds against the pathogenic fungus Pythium sp. that cause fruit rot in
cucumber was tested in vitro and in vivo on cucumber fruits after the harvesting compared to control.
The 7S globulin obtained from Cowpea had a high content of total amino acid (78.2%) against 77.27%
for 7S globulin obtained from Lupin. Both protein fractions have similar electrophoretic patterns
despite different band locations on the sodium dodecyl sulphate polyacrylamide gel electrophoresis
(SDS-PAGE). The pathogen was identified in the Plant Pathology Department Lab., Faculty of
Agriculture, Zagazig University, as Pythium sp. The mycelial growth of Pythium sp. in liquid media
was evidently reduced in the presence of 7S globulin from Cowpea and Lupin in a concentration-
dependent manner. The application of 500 pug/mL 7S globulin entirely destabilized and deformed this
shape in both compounds (Lupin seed 7S and Cowpea seed 7S). Scanning electron microscopy (SEM)
images of the mycelium of Pythium. sp. in inhibition zones induced by either Lupin 7S or Cowpea 7S
revealed significant morphological changes in the hyphae, including deformation and contraction. The
in vivo tests showed that both Cowpea 7S globulin and Lupine 7S globulin effectively reduced the
incidence of postharvest Pythium. sp. infection on cucumber fruits. It can be concluded that there are
indeed alternatives to replace the synthetic fungicides for the management of this notorious soil as
well as seed-borne fungi (Pythium), which causes big agricultural losses.
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INTRODUCTION

Cucumber (Cucumis sativus L.) is one of the
most widely cultivated vegetables in open fields,
tunnels, and greenhouses. Severe seed-borne and
soil-borne pathogens, such as Fusarium spp.,
Rhizoctonia spp., Macrophomina phaseolina,
Seclrotia sclerotiorum, and many species of
Pythium, exist in the rhizosphere and caused
seed rot and damping off disease. Cucumber
seedlings are susceptible to most of these
pathogens, resulting in significant economic
losses in Cucumber yield quality and quantity
(Yang et al., 2002).

Cucumbers are susceptible to several
diseases, such as root rot (Chatterton and
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Punja, 2009), Fusarium wilt (Zhao et al., 2012),
Pythium damping-off, Rhizoctonia damping-off,
downy mildew and powdery mildew (Wang et
al., 2008). The most prevalent diseases influencing
Cucumber cultivation in the field are damping-
off and root rot. Pythium is the principal causative
agent of their disease, particularly in conditions
of high soil field capacity and low temperature
(McCarty and Miller, 2002), Some species are
restricted to certain members of a family, resulting
in a decrease in crop yield. Pythium causes pre-
and post-emergence damping-off disease by
infecting embryo, hypocotyl, and emergent
radicle. Infected roots of mature plants inhibit
plant growth and sometimes result in plant
mortality (Schroeder et al., 2013). Shoot and
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root dry weights of Cucumber plants were
significantly decreased by Pythium ultimum
infection (Ravnskov et al., 2020). Several
Pythium species can infect Cucumber seedlings,
including Pythium aphanidermatum, P. ultimum,
P. deliense, P. myriotylum, and P. spinosum
(Al-Balushi et al., 2018). Based on the growth
rate and morphological characteristics, such as
the morphology of sporangia, oogonia, and
antheridia, Pythium species are identified
(Uzuhashi et al., 2015). This requires extensive
knowledge, and a new method has been
developed to facilitate more precise identification.
Species-specific molecular primers, Polymerase
Chain Reaction (PCR), and the sequence of the
ras-related protein gene have been developed in
recent years (Khan et al., 2017).

The Pythium species are fungi-like organisms
that are commonly referred to as water moulds
(Verma et al., 2020a). They are associated with
a variety of habitats, including terrestrial or
aquatic environments, cultivated or uncultivated
soils, plants or animals, and salty or fresh water
(Chakravarthula, 2021). The genus Pythium is
one of the largest Oomycete genera, with over
130 recognised species found in various regions
of the globe (Arafa et al., 2020). Although it is
widely acknowledged that Pythium species are
not host-specific, most of them are known to
parasitize and infect crop plants, ultimately
causing pre- and post-emergence damping-off
disease. Rapid germination of Pythium sporangia
following exposure to exudates or volatiles from
seeds or roots, followed by immediate infection,
makes its control challenging (Patil et al.,
2012).

Pythium sp. symptoms manifest first on fruit
in contact with the soil, manifesting as small,
water-soaked spots that spread swiftly and turn
the fruits necrotic and soft. At later phases,
abundant white fungal growth, resembling
cotton tufts, is visible on rotted areas under
conditions of high humidity (Kolte, 2019).
Cottony leak (Pythium Rot) infects nearly all
cucurbits but is more prevalent on Cucumbers
and squash. Typically, this disease appears first
on fruit parts that come into contact with the
Morphological Identification

On the basis of the characteristics of the isolates
grown on the PDA medium and the microscopic

field soil (Babadoost, 2016). It typically appears
first on fruit portions in contact with the soil,
causing small, water-soaked areas to rapidly
expand until large portions of the fruits are
necrotic and soft (Sen, 2006). Glycoproteins
have emerged as a novel strategy for combating
fungal infections. The antifungal protein isolated
from Urginea indica bulbs was identified as a
glycoprotein, with the glycan portion of the
molecule exhibiting antifungal activity (Verma
et al., 2020b). Many studies have confirmed this
conclusion (Alsohaimy et al., 2007; Sitohy et
al., 2007). These glycoproteins were proved
efficient as antifungal agent against plant fungi
during post-harvest and pre-harvest (Osman et
al., 2016; Abbas et al., 2020; Atallah et al.,
2021).

The initial objective of this investigation was
to isolate and identify Pythium sp. associated
with Cucumber fruit rot. The potential antifungal
activity of seed storage glycoprotein (7S globulin)
isolated from Cowpea and Lupin seeds will be
evaluated in vitro against a pathogenic fungus
(Pythium sp.). The potential curative effect of
these glycoproteins on Cucumber fruits artificially
infected with Pythium sp. will be investigated to
identify safe alternatives for controlling Cucumber
postharvest fruit rot.

MATERIALS AND METHODS

Isolation of Pathogen

The isolation technique varied slightly
depending on the stage of disease development
in fruits. A small portion of the cottony mycelial
growth was transferred directly onto plain agar
medium (PA) from diseased fruits. The fruits
exhibiting the earliest phases of symptom
development were kept in a humid growth
chamber for one to two days until mycelium
grew. Fruit tissue samples were surface
sterilized by immersing them in 1% NaOCI for
two minutes and then rinsing them three times in
sterile water before placing them on a PDA
medium containing 100 ppm streptomycin. At
27°C, the plates were incubated.

characteristics, the isolates were identified
morphologically in the Plant Pathology Department
Lab., Faculty of Agriculture, Zagazig University,
and recorded as Pythium sp.
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Colony characteristics including colour,
mycelial development form (e.g., aerial, flat),
and growth rate were investigated under a light
microscope (Olympus CX31, Japan), the
vegetative and reproductive structures of the
isolates were observed (Jiang et al., 2012).

Preparation of Legume Glycoprotein (7S
Glycoprotein)

Legume seeds (Cowpea and Lupin) were
obtained from local market ground and dispersed
in chloroform: methanol (3:1 V/V) for eight
hours to eliminate fat. Seed protein isolate was
extracted according to Johnson and Brekke
(1983) by initially dispersing 5% (W/V) defatted
seed flour in water. The obtained seed protein
isolate was used to isolate 7S globulin according
to Nagano (1992) as modified by Sitohy et al.
(2012).

Characterization of 7S Globulin

Sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE)

Twenty mg of 7S globulin was dissolved in
one ml of SDS 10% for 10 min, followed by 15
min of centrifugation at 10,000 xg. According to
(Laemmli 1970), 20 pL of the extract was
mixed with the loading buffer (SDS 4%, 3%,
glycerol 20%, p-mercaptoethanol, Tris HCI
50mM pH 6.8, and bromophenol blue traces),
and ten microliters of the final solution was
loaded per lane.

Iso electric point estimation

Using protein pH solubility profiles at
various pHs between 2 and 10, the isoelectric
point was determined according to the protocol
outlined by Sitohy and Osman (2010).

Amino acids analysis

The amino acid composition of 7S globulin
isolated from legume seeds was analysed using
the amino acid analyser instrument model
"Eppendorf LC3000" according to Simpson et
al. (1976) and Abdel-Shafi et al. (2016).

Fourier transform infrared (FT-IR)

spectroscopy

Using the potassium bromide (KBr) pellet
method, protein samples were processed and
prepared (Souillac et al., 2002). A FT-IR
spectrometer (Nicolet Nexus 470, DTGS,

Thermo Scientific, Waltham, MS, USA) was
used to generate infrared spectra at 25°C.
Several 256 interferograms were collected for
each spectrum, with a resolution of 4 cm™ with
64 scans and a 2 cm™ interval from the 4000 to
400 cm™ regions. From the infrared second
derivative amide spectra, the relative guantities
of the various secondary structures of 7S
globulin were manually calculated.

In vitro Evaluation of Antifungal Activity

The effect of Cowpea and Lupin glycoprotein
(0, 250, 500, and 1000 pg/mL) on the mycelial
proliferation of Pythium sp. was examined using
potato dextrose broth (PDB) according to Teoh
et al. (2011) with slight modification. The medium
was autoclaved at 121°C for 15 minutes. To
prepare the mycelial suspension, 5 mm diameter
disc was cut from plate of 7d old Pythium sp.
mycelia agar and transferred to a sampling bottle
containing sterilised distilled water 0.15 L and
0.1% (V/V) Tween 80. The mycelial suspensions
were then vortexed for 5 minutes to homogenise
them. In 90 ml of medium containing legume
glycoprotein from Cowpea and lupin (0, 250,
500, and 1000 pg/ mL) in 250 ml Erlenmeyer
flasks (3 replicates per treatment) and incubated
at 25 °C, an aliquot of the mycelia suspension
(10 ml, 10% V/V) was added. The fungal
biomass was filtered through a Whatman No. 1
filter, and the fresh weight was measured. The
biomass was desiccated in an oven at 60 °C for
twenty-four hours until constant weight. The
weight of the control's biomass of 7 days old
cultures considered as 100% fungal growth. The
weight of the fungal biomass in the treatments
was compared to that of the control as a
percentage, representing relative growth at fresh
or dried weight.

Scanning Electron Microscopy (SEM.)

Comparing Pythium sp. treated with 7S
globulin from Cowpea and Lupin at 500 pg/mL
for 4 h at room temperature to untreated
controls, SEM was performed using a JEOL
scanning electron microscope JXA840A (Japan)
in National Research Centre (NRC) according to
Abbas et al. (2020).

Fungal Control in Post Harvesting

The healthy cucumber fruits were surface-
disinfected with 70% ethanol-dampened cotton
wool. A sterilized inoculating needle was used
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to create the wound. Mycelium of Pythium sp.
from a 5-day-old culture was transferred to the
wound aseptically. The portion of tissue that had
been removed from the fruit was replaced, and
the wound was covered. Instead of mycelium,
sterile distilled water was used to treat the
controls. Four hours later, fruits were sprayed
with 500 pg/mL of 7S globulin from two sources
(Cowpea and Lupin) versus the untreated
control. The treated fruits were preserved at 4°C
in plastic box and polyethylene bags to maintain
high humidity (approximately 95%). Each
treatment had three replicates with a minimum
of three fruits per replicate, and the experiment
was conducted three times. After treatment,
disease incidence and lesion diameter were
measured at 15, and 21 days. Using the
following equation, the total number of
Cucumber fruits and the number of symptomatic
fruits in each treatment were enumerated to
determine the disease incidence.

Disease incidence (%)
= Numberof infected fruit
/ total number of fruit observed x 100

Disease severity of fruit rot was determined
15, and 21 days post inoculation by measuring
the area of the fruit showing the rot symptoms.

The digital balance was used to measure the
weight of the fruits at the start and after 21 days
after storage. To determine the hardness in
Newtons (N), three fruits from each replicate
were tested using a fruit Push-Pull Effegi
penetrometer system (Model FD 101) with a 2
mm diameter plunger penetrator. By using a
hook instead of the plunger, the force required to
separate the berries could be measured and
expressed in Newtons (N).

RESULTS AND DISCUSSION

Characterization of Legume Glycoprotein
(7S Globulin)

The amino acid composition results are shown
in Table 1. It is apparently seen that tryptophan,
asparagine and glutamine were damaged during
the acid hydrolysis process, and only 17 types of
amino acids were identified. The 7S globulin
obtained from Cowpea had a high content of
total amino acid (78.2%) against 77.27% for 7S
globulin obtained from lupin. It can be observed
that the differences among the individual amino

between the two studied proteins (Lupine 7S and
Cowpea 7S) are generally minimal revealing
their genetic relevance. Essential, nonessential,
hydrophobic, acidic, and basic amino acids
recorded 25.1, 53.1, 26.3, 25.85 and 14.6% for
Cowpea-7S against 25.22, 52.05, 25.77, 25.5,
and 14.85% for Lupin-7S (Table 1). The relatively
higher contents of acidic amino acids (25.85%
and 25.5% (7S) then the basic amino acid contents
(14.6% and 14.85% for Lupine and Cowpea,
respectively) indicate the more acidic nature of
this protein fraction and explains its low
Isoelectric point (pH 4.5) for each (Fig. 1). It is
evident in the same Figure that both protein
fractions have similar electrophoretic patterns
despite different band locations on the SDS-
PAGE. Although the amino acid composition
was similar between the two-protein fraction,
their IR spectra were somewhat different. This
may refer to difference in the secondary
structures of the two protein fractions.

The amino acid composition analysis showed
similar patterns of Lupine 7S globulin and
Cowpea 7S globulin revealing their genetic
relevance. Similar SDS-PAGE electrophoretic
patterns of the two proteins consolidated this
conclusion. The relatively higher contents of
acidic amino acids than the basic amino acid
contents for the two fractions from Lupine and
Cowpea, indicate the more acidic nature of this
protein fraction and explains its low Isoelectric
point (pH 4.5).

Fungai Strain Isolation and Identification

The pathogen was identified as Pythium sp in
the Plant Pathology Research Lab., Plant
Pathology Department, Faculty of Agriculture,
Zagazig University.

Pythium species are a worldwide threat to
vegetable production, causing damping-off, poor
growth, and low vyields of surviving plants.
Among these fungus-like microorganisms,
Pythium sp. appears as the most severe pathogen,
capable of causing catastrophic yield losses
(Jiang et al., 2012). This organism is known to
have a high optimum temperature of 35-40°C,
which significantly influences infection and the
subsequent damage it causes to the host plant.
Pythium spp. are responsible for root and yield
reduction in several soilless crops such as
tomato and Cucumber (Schwarz et al., 2010).
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Table 1. Amino acids composition of legume glycoprotein (7S globulin) from Cowpea and Lupin

seeds
Amino acids Concentration (%)
Cowpea Lupin
Essential amino acids
Met* 0.3 0.27
lle* 4.25 4.35
Leu* 6.6 6.4
Val* 2.8 2.95
Phe* 4.35 4.33
Thr 14 1.42
Lys 5.4 5.5
Total essential amino acids 25.1 25.22
Non-essential amino acids
Asp 8.1 7.82
Glu 17.75 17.68
Ser 4.3 4.12
Gly 2.35 2.34
Ala* 2.7 2.77
Cys 1.6 15
Tyr 1.8 1.77
Arg 6.4 6.45
Pro* 5.3 4.7
His 2.8 2.9
Total non-essential amino acids 53.1 52.05
Total amino acids 78.2 77.27

*Hydrophobic amino acids

©
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7S-cowpea

Transmission (%)
Protein solubility (%)

7S-lupin

L
4000 3000

2000 N T T T
Wavenumber [cm-1] 2 1 6 H 1

Fig. 1. Biochemical information on 7S globulin isolated from Cowpea and Lupin: SDS-PAGE
(A), IR (B), and protein solubility (C)
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Antifungal Activity on
Mycelial Growth

Pythium  sp.

The mycelial growth of Pythium sp. in liquid
media was evidently reduced in the presence of
7S globulin from Cowpea and Lupin in a
concentration-dependent manner (Fig. 2). The
weight reduction was more evident in terms of
dry weight than in terms of fresh weight. The
impact on fungal growth was higher in the case
of 7S globulin from cowpea than 7S globulin
from Lupin at substance concentration in the
range of 250-500 pg/ml. However, at the higher
concentration (1000 pg/ml), Lupine 7S achieved
the maximum relative growth reduction, i.e.,
95.17%. So, at high substance concentrations,
Lupine seed 7S may be recommended for
counteracting Pythium sp. infection.

The evident reduction of the mycelial growth
of Pythium sp. in liquid media by 7S globulin
from Cowpea and Lupin in a concentration-
dependent manner evidenced the antifungal
activity of these proteins. The magnitude of
reduction indicates high antifungal power. The
weight reduction was more evident in terms of
dry weight than in terms of fresh weight. The
antifungal capacity of 7S globulin was generally
considerable in the substance range of 250-500
pg/ml, achieving an excellent practical result,
although the maximum growth reduction
reaching 95% was achieved by the higher
concentration (1000 pg/ml). Growers commonly
use fungistatic chemicals to control Pythium
diseases, but there have been reports of Pythium
strains that are resistant to fungicides (Carmona
et al., 2018). Antifungal proteins potentially
active in vivo are proposed to be in peripheral
cell layers. Most antimicrobial proteins have this
pattern of expression (Deepak et al., 2003). It is
noteworthy that PR proteins generally exist in
many isoforms, some stored in the vacuole,
while others in the apoplast. Several studies
suggest that antimicrobial activity in vivo
especially the enhanced resistance to microbial
pathogen is conferred to transgenic plants
overexpressing thionins, defensinor lipid
transfer proteins (Sels et al., 2008). In addition,
their  constitutive expression and external
localization in some plant cells has been described,
suggesting a potential contribution to innate

immunity. In fact, unlike phytoalexins, which
can have adverse effects, the plant antifungal
proteins do not seem to be phototropic and can
attain high levels in seeds and tubers, where they
are believed to play a role as protectants. Our
results showed that a substantial amount of
antifungal protein is located at an external
position. Thus, it would be accessible to
potential pathogens and is a good candidate to
be in the first line of defence, limiting the
infection in early contact with fungi. Currently,
there is no direct proof for the linkage between
the growth inhibition effect shown in vitro and
the activity of protein in plants.

Scanning Electron Microscopy

Fig. 3 depicts the SEM images of Pythium sp.
exposed to 7S globulin from Cowpea and Lupin
seeds (500 pg/ ml) as compared to the control.
Containing sporangia of Pythium sp., the SEM
image of untreated fungal sporangia (control)
revealed quite regular morphologies. Application
of 500 pg/mL 7S globulin entirely destabilised
and deformed this shape in both compounds
(Lupin seed 7S and Cowpea seed 7S). SEM
images of the mycelium of Pythium sp. in
inhibition induced by either Lupin 7S or Cowpea
7S revealed significant morphological changes in
the hyphae, including deformation and contraction.
However, Cowpea 7S globulin exhibited more
pronounced morphological modifications than
Lupin 7S. Therefore, it can be concluded that 7S
globulin from Cowpea inhibits Pythium sp. more
effectively than 7S globulin from Lupin,
although both proteins inhibited the fungus-like
microorganism. The SEM analysis of Pythium
sp. revealed morphological alterations in the
hyphae and sporangia, indicating that the
fungus-like microorganism was Kkilled by 7S
globulin. This may mean that treating the
infected Cucumber fruits with these proteins
directly affects the microorganism causing the
plant disease. There are different types of
antifungal proteins that can stop the production
of the fungal cell wall or alter its structure and
function, causing the fungal cells to break down.
Some antifungal proteins affect the membrane
of the fungi, leading to cell lysis
(Selitrennikoff, 2001).
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Fig. 2. Fungal fresh and dry weight in Liquid media 7 days' post incubation at 25 °C in the
presence of 7S globulin from Cowpea (A), and Lupin (B)
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Fig. 3. Scanning Electronic Microscopic (SEM) of images Pythium sp. exhibiting the morphological
characteristics of the fungus-like microorganism in its normal status and after being
subjected to 500 pug/mL of Lupin seed 7S and Cowpea seed 7S.
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The assays for antifungal activity include
microtiter broth assays, agar diffusion assays,
broth microdilution assays (Hadacek et al.,
2000), and in plant assays, the determination of
resistance of transgenic plants overexpressing a
protein of interest. Most of the antifungal
proteins described below are quite potent, with
MICs in the micromolar or pug/mL range, equivalent
to MICs of many agricultural antifungal
compounds.

Fungal Control in Post Harvesting

The in vivo tests showed that both Cowpea
7S globulin and Lupine 7S globulin effectively
reduced the incidence of postharvest infection
on Cucumber fruits caused by Pythium sp. (Fig.
4 and Table 2). Both antifungal agents inhibited
the postharvest pathogen mainly via their direct
effect on the mycelial growth and sporangia,
potentially affecting the pathogen's cellular
metabolism. The results of the antifungal activities
of 7S globulin from the two plant sources were
higher in vitro than under in vivo conditions, due
probably to the interference of different constituents
in the complex bio-environmental system.
However, the in vivo results utilizing 7S globulin
from cowpea and Lupin as a postharvest
treatment on Cucumber fruits nearly simulate
the in vitro results, but understandably with a
lesser magnitude. The in vivo results generally
minimized the incidence of Pythium sp. Infection
and extended the fruit shelf life. A medium
concentration of 7S globulin treatment (500 pg/
mL) from the two sources (Lupine and Cowpea)
could protect 100% of the postharvest fruits
from disease incidence without distinction
between the two sources. So, to prolong the
shelf life of the postharvest Cucumber fruits, it
may be advisable to have one spray treatment in
a solution of 7S globulin treatment (500 pg/mL)
from either Lupine seed or Cowpea seed. Studies
on the subcellular level revealed that antifungal
protein accumulated in the cell wall. Most plant
fungal pathogens have an extracellular location
during the colonization process. Following the
in vitro results, the in vivo results proved high
potency of 7S globulins from Cowpea and
Lupine seeds to minimize the incidence of
Pythium sp. infection and extend the fruit shelf
life of the postharvest Cucumber fruits. A low
concentration of 7S (500 pg/mL) from the two
sources was sufficient to protect (100%) the
postharvest fruits from disease incidence. The

antimicrobial peptides and proteins are part of
the innate immune system, acting as the first line
of defence against microbial attack by limiting
infections in the early hours (Fusco et al., 2021).

Assessment of Fruit Quality Parameters

The data in Fig. 6A indicated considerable
reductions in the hardness of the control
Cucumber fruits infected with Pythium sp. and
kept under cold conditions for 21 days in a time-
dependent manner. Most pronounced reduction
in Cucumber fruit hardness appeared in the case
of the untreated Cucumber infected with
Pythium sp. after 21 days of cold storage.
Applying 7S globulin from Cowpea and Lupin
at 500 pg/mL on Cucumber fruits inoculated
with Pythium sp. improved their hardness quality
during 21 days of cold storage. The keeping
effect of 7S globulin from Cowpea seemed better
than 7S from Lupine cucmber fruit inoculated
with Pythium sp.

In parallel, the effect of 7S globulin from
Cowpea and Lupin at 500 pg/mL on the weight
of Cucumber fruits inoculated with Pythium sp.,
is presented in Fig. 5B. Compared to the control,
weight loss rates were significantly lower across
all treatments compared to the untreated control.
After 21 days of storage, the fruit treated with
7S globulin from Cowpea and Lupin (500 pg/
mL) lost 6.04% and 7.14% weight, respectively,
compared to 19% weight loss in the untreated
control.

Conclusions

The status of research suggests that there are
indeed alternatives to replace the synthetic
fungicides for management of this notorious soil
as well as seed borne fungi: Pythium, which
causes big agricultural losses. However, the use
of synthetic fungicides can have harmful effects
as well as many of the commonly used synthetic
fungicides are unable to control Pythium species
as it has got resistant against these synthetic
fungicides. So, the use of bio-fungicides proved
to be economical alternative that can be
implemented at the farm level.

Chemical analysis proved the structural
similarity between 7S from Cowpea seed and
Lupine seeds and an acid nature protein of an
isoelectric point at 4.5. In vitro studies revealed
evident reduction of the mycelial growth of
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Control Cowpea (7S) Lupin (7S)

v

Zero time

21 day

Fig. 4. In vivo antifungal assay indicated no rot observed in cucumber fruit treated with 7S
Cowpea and 7S Lupin until 21-day storage while fruit rot observed after 15, and 21 days
in control treatment and more developed in 21 day

Table 2. Disease incidence (%), and disease severity (%0)

Treatment Time (days) Disease incidence (%) Disease severity (%)
Control 15 66.66 65
21 66.66 75
7S Cowpea 15 0 0
21 0 0
7S Lupin 15 0 0
21 0 0
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Fig. 5. The effect of 7S globulin from Cowpea and Lupin on hardness (A), and weight (B) in
Cucumber fruits inoculated with Pythium sp. after 21 days of cold storage, compared to

control

Pythium sp. in liquid media by 7S globulin from
Cowpea and Lupin in a concentration-dependent
manner evidencing the antifungal activity of
these proteins. The SEM analysis of Pythium
sp. manifesting the morphological changes in
the hyphae and sporangia when subjected to 7S
evidenced the killing action of protein. This may
mean that treating the infected Cucumber fruits
with these proteins directly affects the
microorganism causing the plant disease. The in
vivo results proved high potency of 7S globulins
from Cowpea and Lupine seeds to minimize the
incidence of Pythium sp. infection and extend
the postharvest shelf life of Cucumber fruits.
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