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ABSTRACT: Under artificial and natural soil infestation conditions peanut root rot and pod
rot were controlled using calcium salts to avoid the hazards of fungicides under greenhouse and
field conditions using the cv. Giza 6. Both diseases were determined as damping off incidence.
Calcium salt applications significantly decreased the disease. However, the fungicide Rizolex-T
was more effective than calcium salts on the other hand calcium salt increased the yield
compounds and also the increase of protein, oil and free amino acid. Nevertheless, calcium salt
reduced the formation of B1 and B2 aflatoxin on the seeds.
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INTRODUCTION

Peanut (Arachis hypogaea L. is an
important summer field crop in Egypt for
both local consumpition and exportation.
Root-rot and pod-rots are the most
destructive diseases attacking peanut
causing great losses of yield (Mahmoud, et
al., 2006). They reported that Fusarium
moniliforme, Rhizoctonia solani, Sclerotfium
rolfsii and Macrophomina phaseolina are the
causal organisms of root-and pod-rots.
Mabrouk-Thauria (2012) isolated Aspergillus
sp., Fusarium sp., Alternaria  sp.,
Rhizoctonia sp and Macrophomina sp from
peanut pods. However, Satour ef al., (1978),
adopted three categories for apparent
symptoms of peanut pod-rots ie., a)
Rhizoctonia-rot, pods with dry brown
lesions, b) Fusarium-rot, pods with pink
discoloration and, ¢) Complex-rot, pods with
general breakdown due to many fungi. To
avoid the hazards of using fungicides for
controlling such diseases, Fahim ef al,
(2006) stated that application of
microelement nutrients and their
concentrations played an important role in
reducing damping-off, wilt and peanut root-
rot diseases caused by Fusarium spp.
Sclerotium rolfsii, Macrophomina phaseolina
and Rhizoctonia solani. However, Klopper et
al, (1993) and Walters et al, (2007)
reported that induced disease resistance
can be defined as the process of active
resistance dependent on the host plants

physical or chemical barriers activated by
biotic or abiotic agents. There are many
reports demonstrating that resistance can be
systemically induced in chemical substrates
(Mosa, 2002, Khalifa et al, 2007 and
Walters et al., 2007). Calcium salts play an
important role in reducing peanut diseases
as recorded by Mabroak-Thauria (2012).
Calcium plays a central role in the cellular
signaling mechanism by which plants sense
and respond to endogenous and
environmental stimuli (Jammes ef al., 2011).
They mentioned that cytosolic Ca*" elevation
is achieved via two cellular pathways, ca®
influx through Ca®' release from intracellular
Ca’" stores. Because of the significance of
Ca®* channels in cellular signaling,
interaction with the environmental and
developmental processes in plants could be
achieved. There are many studies which
confirm the efficiency of calcium nutrition as
a control method to peanut root-and pod-
rots, (Filonow ef al, 1988), Barrios-
Gonzalez et al., (1990), Fernandez et al.,
(1997) and Emara ef al.,, (2004). Khalifa ef
al, (2012, recorded that integration of
calcium chloride with AM fungi was effective
for controlling white rot disease of onion.
Mabrouk-Thauria (2012), found that foliar
applications with calcium chloride or calcium
nitrate  (4000-6000 ppm)  decreased
aflatoxins B4 and B, in peanut seeds up to
50% compared to the untreated control
plants.
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The aim of this research work was to find
out the role of calcium salts in decreasing
peanut root-and pod-rot diseases, improving
yield production and increasing seed
contents of protein, oil and free amino acids.

MATERIALS AND METHODS
I- The causal organisms:

The fungal pathogens tested through this
study were previously isolated from peanut
plants and their capabilities for pathogenicity
were also confirmed by (Mahmoud et al.,
2006).

ll- Greenhouse experiments:

Greenhouse experiments were carried
out at Meet-Khalaf Experimental Research
Station, Shebin EI-Kom, Egypt in 2011
growing season:;

1) Preparation of fungal inocula:

Inocula of  Fusarium  moniliforme,
Sclerotium rolfsii, Macrophomina phaseolina
and Rhizoctonia solani Kihn  were

individually prepared using sorghum-coarse
sand-water medium (2:1:2) according to
Filonow et al., (1988).

2) Soil infestation:

Equal amounts of the above mentioned
rot pathogens were mixed thoroughly with
autoclaved soil at the rate of 2% of soil
weight; and then covered with thin layer of
the sterilized soil. The infested pots and
those received sterilized medium only "as
control (-)" were irrigated day after day for a
week just before sowing. Five replicates of
50 cm diameter sterilized plastic pots
assempled each treatment. Seeds of Giza 6
peanut cultivar were disinfested by 1%
sodium hypochloride for 3 m and planted at
the rate of 10 seeds/pot (50
plants/treatment).

3) Application of calcium salts:

The concentrations of 4000, 5000 and
6000 ppm of CaCl,, Ca (NO3), and CaCo3
were prepared. Peanut seeds were soaked
for 30 m just before sowing; as separate
treatments. In the meantime, Rizolex-T (3

g/l) was used as control (+) treatment.
Complete randomized block design was
followed in this experiment.

4) Disease assessment under
greenhouse condition:
Pre-emergence damping-off was

estimated 15 days after planting and post-
emergengce damping-off was determined
one month after planting. However, the
percentage of root-rot incidence was
estimated after 120 days from planting
(harvest time) as a part of the survival
plants. Percentage of infection with pod-rot
diseases i.e. dry brown lesions, pink
discoloration and general breakdown were
calculated at harvest time (120 days)
according to Satour et al., (1978).

lll- Field Experiments:

Field experiments were carried out in
naturally infested soil at Sadat City, Minufiya
Governorate at 2011 and 2012 growing
seasons. Three plots of 3x3.5m (1/400
feddan) served as the replicates of each
treatment in complete randomized block
design. The same concentrations of calcium
salts (4000, 5000 and 6000 ppm) were
tested as treatments to control peanut root-
rot and pod-rots. However, non-treated
seeds and plants assempled control (-)
treatment while those treated with Rizolex-T
(3 g/kg seeds) were used as control (+). Just
before sowing, surface sterilized seeds were
soaked in each solution for 30 minutes.
Such treatments were sprayed with the
same concentrations of calcium salts and/or
Rizolex-T (3 g/l) after 40 and 60 days from
sowing. Tap water was used for soaking and
foliar application of control (-) treatment.

Seeds of the cv. Giza 6 of peanut were
planted on the first week of May at 10 cm
spacing between plants. Each plot included
6 rows, 3.5 meter length and 50 cm width.
Cultural practices such as irrigation,
fertilization and pest control were carried out
as usually. At harvesting time (120 days
from sowing), pods of each plant were
thrushed, counted, air dried for 3 days,
weighed and then examined for pod-rot
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diseases incidence. In the meantime, the
average weight of 100 seeds of each
treatment was estimated in addition to the
average number and weight of pods/plant.

DISEASE ASSESSMENT
field conditions:

Beside  damping-off and root-rot
incidence; pod-rots were recorded at harvest
time. Three categories for apparent
symptoms of pod-rots and healthy ones
were adopted according to Satour ef al,
(1978): (a): Rhizoctonia-rot, pods with dry
brown lesions, (b): Fusarium-rot, pods with
pink discoloration and (c): Complex-rot,
pods with general breakdown resulted from
many fung.

under

IV- Statistical analysis:

All obtained data were statistically
analyzed by analysis of variance (ANOVA)
using the statistical analysis system (SAS
Institute, inc, 1996). Means were separated
by the least significant differences (LSD) test
at P<0.05 level.

V- Biochemical studies:

To study the effect of calcium salts on
peanut chemical components, seed samples
of each treatment were extracted according
to Goldschmidt et al., (1968). Another
samples were digested in soxklet units using
75% ethanol for 10 h for determining free
amino acids, oil contents and crude protein
% as described by Snell and Snell (1953),
Moore and Stein (1954) and AOAC (1998),
respectively. Amino acids content were
estimated as miligrams equivalent of
catechol, while glucose and argenin were
determined as mg/g dry weight of peanut
seeds.

VI- Determination of aflatoxins:

The aflatoxin extraction was carried out
according to AOAC (1998). The methods of
Singh et al, (1991), were followed for
aflatoxin determination using thin layer
chromatographic technique. Concentration

of aflatoxin was calculated following the
formula:
Aflatoxin (ug/kg) = (S.Y.V)/ (X.W)

Where:

S volume of standard aflatoxin (ul) of

equivalent sample intensity.

Y = concentration of aflatoxin standard in
pg/ml .

V = volume of solvent required to dilute the

final extractin pl.

volume of sample extract (ul) that

required to give fluorescence intensity

comparable to S (ul).

W = weight of the original sample (in gram)
contained in the final extract.

X

RESULTS

Under greenhouse conditions and
artificial soil infestation with a mixture of
Fusarium moniliforme, Macrophomina
phaseolina, Rhizoctonia solani  and
Sclerotium rolfsii (2% of soil weight).

Individual applications of calcium salts and
Rizolex-T proved to be effective against
peanut damping-off disease (Table 1). The
obtained data cleared that Rizolex-T (3 g/l),
as positive control treatment, was superior in
reducing the disease which resulted 90%
survival plants and only 11.33% root-rot
severity.

On the other hand, calcium chloride
showed better effect in disease reduction
than did calcium carbonate and/or calcium
nitrate. In general, increasing the salt
concentration (4000, 5000, 6000 ppm) was
more favourable for both damping-off and
root-rot reduction. Application of the highest
concentrations of CaCl,, Ca(NO3), and
CaCo3 resulted 83.34, 61.00 and 78.33%
survival plants, respectively and in the same
respect, root-rot incidence showed 12.33,

13.33 and 17.33%, due to the same
concentrations. In comparison with the
untreated control plants, (control), the

survival plants were 54.67% and root-rot
incidence gave 33.33%. There were clear
significant variations between different
tested treatments (Table 1).
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Table (1): Effect of calcium salts on damping-off and root-rot diseases of peanut cv. Giza
6, grown in artificially infested soil, under greenhouse conditions.

Disease incidence %
Troat Conc. Seedling damping off  Adult plant
ppm Pre- Post- root-rot Total Survival
emergence emergence (1 20 days)
15 days 30 days
4000 16.67 12.67 18.67 48.1 51.99
CaCl, 5000 1167 1167 16.00 3934 | 6066
6000 6.33 1067 12.33 2033 | 7067
4000 2233 21.00 26.67 70.0 30.0
Ca(NOs), | 5000 20.33 20.33 1633 56.09 | 43.01
6000 18.67 1933 1333 5133 | 4867
4000 1933 18.67 25.00 63.0 37.0
CaCo3 5000 1567 1133 2133 4833 | 5167
6000 12.67 9.00 1733 39.0 61.0
Rifg':r’]‘t'rzl f)g/ N 433 567 1133 2133 | 7867
p|al:tr;t(r82trﬁ(rjo|-) - 20.00 25.33 3333 7866 | 2134
L.S.D at 5% - 2.4 159 267 -

* Root-rot percentage of survived plants had root-rot symptoms (120 days age).

Results presented in Table (2) also
cleared the efficiency of Rizolex-T and the
tested calcium salts in reducing various pod
rots of peanut. Dry brown lesions were
severly decreased by Rizolex-T application
(5.33%) followed by the higher
concentrations of CaCo3 (9.33%), CacCl,
(11.33%) and Ca(NOj), (15.33). Such
lesions on control (-) pods were 25.33%.
However, pink discolouration of pods
recorded 1.33, 3.67, 2.33, 0 and 9.33%,
respectively when the higher concentration
(6000 ppm) of CaCl,, Ca(NO3),, CaCo3,
control (+) and control (-) were tested, while
general breakdown of pods gave 15.33,
12.33, 9.33, 9.33 and 22.67% respectively.
So, the apparent healthy pods were 72.01,
68.67, 79.01, 8534 and 42.67%,
respectively. It could be also noticed that the
higher concentrations were more effective in

reducing pod rots and significant variations

among the different treatments were
noticed.
However, under field and natural soil

infestation conditions, at 2011 and 2012
growing seasons, the tested compounds
showed conciderable effects in reducing
peanut damping-off and root-rot diseases
(Table 3). At the first season, control (-)
treatment recorded 25.66% damping-off and
consequently 74.34% surviral plants. While
control (+) treatment resulted 1.67%
damping-off and 98.33% survivals. In the
meantime application of CaCl,, Ca(NO3),,
and/or CaCo3, (at 6000 ppm) recorded 2.67,
3.67 and 1.67% damping-off respectively.
Consequently, the survival plants were
98.33, 96.33 and 98.33% respectively with
the above mentioned compounds. As for
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root-rot diseases at 2011 growing season, it
was 13.33 and 3.33%, respectively for
control (-) and control (+). While it was 3.0,
3.33 and 2.0% when CaCl,, Ca(NO3),, and
CaCo3, (6000 ppm) were individually
applied, respectively.

Nearly similar results were achieved at
the second season. In both seasons, there
were significant variations between the
treatments and as salts concentration
increases which the diseases reduction was
noticed.

Under field and natural soil infestation
conditions, Rizolex-T (3 g/l) and different
concentrations of calcium salts (4000-6000
ppm) significantly reduced pod-rots and
general breakdown of peanut pod yield both
at 2011 and 2012 seasons in comparison
with the nontreated control plants (Table 4).
The tested fungicide was more effective
than calcium salts which in their higher
concentration gave good results. Foliar

applications with 6000 ppm of CaCl,,
Ca(NO3),, and CaCo3, resulted dry brown
lesions R. solani in the average of 8.33,
10.33 and 6.0% respectively. While positive
and negative control treatments showed
433 and 18.33% dry brown lesions
respectively.Pink discolouration due to F.
moniliforme 0, 0.67, 0, 0 and 3.33% when
CaCl,, Ca(NO3),, CaCo3, Rizolex-T and
control (-) were respectively tested, at 2011
growing season. General breakdown of
pods was 9.33, 12.0 and 9.0% when 6000
ppm of CaCl,, Ca(NO3),, and CaCo3, were
individually applied to peanut foliage
respectively. These were 8.33 and 17.33%
respectively when control (+) and control (-)
were examined. Apparent healthy pods were
87.34 and 61.1% as a result of control (+)
and control (-) treatments. Such healthy
pods recorded 82.34, 74.0 and 85.0% when
CaCl,, Ca(NO3),, and CaCo3, solutions
were applied respectively.

Table (2): Effect of calcium salts on peanut pod-rot disease under greenhouse and
artificial soil infestation conditions 2011.

Pod rot incidence %
Treat. Conc. Infection % Apparent
Ppm Dry brown Pink General Total | healthy %
lesions discoloration | break down
4000 13.33 3.76 19.33 36.33 63.67
CaCl, 5000 11.67 1.67 17.67 31.01 68.99
6000 11.33 1.33 15.33 27.99 72.01
4000 19.33 8.67 20.67 48.67 51.33
Ca (NO3), 5000 16.67 533 18.67 40.67 59.33
6000 15.33 3.67 12.33 31.33 68.67
4000 12.76 467 13.33 30.67 69.33
CaCo3 5000 11.67 3.33 11.67 26.67 73.33
6000 9.33 2.33 9.33 21.99 79.01
;:Z(ooli)r(]—trm f; - 5.33 0.00 9.33 1466 |  85.34
p|arl1tht(rce§:1(tar(:>| N 25.67 9.33 2267 42.33
L.S.D at 5% - 1.79 0.80 1.83 3.89
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Table 3
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Table 4



Saleh

Nearly similar results were achieved at
the second growing season, which indicate
the efficiency of calcium salts in controlling
pod-rots of peanut.

Peanut yield was also responded to the
applications of calcium salts both at 2011
and 2012 growing seasons (Table 5). In
comparison with control (-) all tested salt
concentrations and Rizolex-T showed
significant increase of the average number
of pods/plant, weight of pods/plant and 100
seeds weight. Calsium carbonate showed
more efficiency in increasing the number
and weight of produced pods, which were
23.1 and 68.7 g when the concentration of
6000 ppm was applied. Generally,
increasing salts concentration led to
increase of the average seeds weight.
These were 65.5, 70.0 and 68.7g when
6000 ppm of each CaCl,, Ca(NOs),, and
CaCo3, were applied, respectively at 2011.
The average hundred seeds weight of
control (+) and (-) recorded 56.0 and 53.2 g
respectively. Similar results were obtained at
the second growing season (2012) and
significant differences could be noticed
between different treatments of both
seasons.

Chemical analysis of peanut seeds
proved that the application of calcium salts
increased protein, oil and free amino acid
contents in peanut Gizo 6 cultivar seeds
(Table 6). In general, increasing the salts
concentration showed better amounts of
such compounds. Percentage of protein
contents were 16.25 and 21.13% in the
cases of control (-) and control (+)
treatments respectively. Protein percentages
in peanut seeds reached 20.56, 19.81 and
20.44, respectively when 6000 ppm of
CaCl,, Ca(NOj3),, and CaCo3, were
individually applied to the plants. OQil
contents in peanut seeds recoded 55.0 and
50.7% in control (+) and control (-)
treatments respectively. These were 55.0,
54.3 and 57.0%, respectively when CaCl,,
Ca(NQO3),, and CaCo3, were separately
applied at 6000 ppm. Free amino acids were
also increased in response to the different
calcium salts application. They gave 1.04
mg/g dry weight in the untreated control
plants. While they were 1.78, 1.41 and 1.76
mg/g.d.w when CaCl,, Ca(NO3),, and
CaCo3, were individually tested,
respectively.

Table (5): Effect of calcium salts on yield components of peanut plant of cv. Giza 6.

Yield components 2011 Yield components 2012

e | Sore oo Tl TR0 T oo | wior [

olant olant wt.(g) pods/plant | pods/plant wt.(g)

4000 18.7 57.9 53.2 17.1 56.9 55.0

CaCl, 5000 19.3 58.0 62.0 18.4 58.1 63.5

6000 22.00 60.5 65.5 233 62.3 68.7

4000 17.7 57.3 55.0 17.3 57.3 58.7

Ca (NOj), 5000 19.7 58.2 65.2 19.4 58.2 66.9

6000 21.8 60.7 70.0 223 61.5 72.9

4000 19.3 58.2 58.0 19.0 58.3 53.0

CaCo3 5000 21.7 60.7 60.5 20.1 60.0 61.2

6000 231 62.5 68.7 231 62.1 69.5

Rizolex-T 3 - 221 61.5 56.0 233 63.3 55.9
g/l (Control +)

Untreated - 17.3 57.3 53.2 18.2 58.3 51.0
plants(Control -)

L.S.D at 5% - 3.3 6.01 3.04 3.8 6.08 3.01
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Table (6): Effect of calcium salts on protein, oil and free amino acids in the seeds of
peanut cv. Giza-6 of 2012 season.

Treat Conc. Protein content Qil content Free amino acids
) ppm (%) (%) mg/g dry weight
4000 19.8 542 1.23
CaCl, 5000 203 545 1.67
6000 206 55.0 1.78
4000 18.3 525 0.90
Ca (NO3), 5000 18.6 537 1.06
6000 19.8 543 1.41
4000 18.9 555 1.06
CaCo3 5000 20.1 56.5 1.43
6000 204 57.0 1.76
Rizolex-T 3 g/l - 211 55.0 1.67
(Control +)
Untreated plants - 16.3 50.7 1.04
(Control -)
L.S.D at 5% - - - -

Results shown in Table
the application of calcium salts to Giza 6
peanut cultivar severly decreased the
formation of B; and B, aflatoxins in the
seeds compared to control (-) plants both at
2011 and 2012 seasons. Such effects were
noticed at all tested concentrations but
increasing the salts concentration led to
more reduction of aflatoxin which was nil at
6000 ppm of all tested salts. However,
CaCo3 was the best effecitive used salt in
reducing aflatixin production followed by
CaCl,. In the meantime, Rizolex-T (3 g/l)
gave completely free seeds from aflatoxin

(B).

(7) indicate that

DISCUSSION:

Peanut is a very important crop in Egypt
where its seeds contain high values of
protein and oil. Positive geotropism of

peanut flowers led to the formation of pods
into the soil which make them in direct
contact with soil born pathogens. Such case
make difficulty in management of pod-rots
and root-rot diseases. Healthy plants only
can express chemical, physiological and/or
morphological resistance and escape from
infection (Ammar, 2003). To achieve this
situation, biotic or abiotic methods were
followed to induce plant resistance instade
of using fungicides. In this work, calcium
salts were tested to control root-and pod-
rots of peanut cultivar Giza-6, both under
greenhouse and field conditions.

Calcium chloride, Ca (NO3), and CaCo3
(4000, 5000 and 6000 ppm) proved to be
effective in reducing damping-off, root-rot
and pod-rot diseases. It is of logic that
increasing the concentration of the tested
salt will be more effective for diseases
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reduction which was also observed in this
work. Such results were also recorded by
Filonow et al., (1988), Barrios-Gonzales ef
al., (1990), Fernandez et al., (1997), Mosa
(2002), Emara ef al., (2004), Khalifa et al.,
(2007), Walters et al., (2007), Khalifa et al.,
(2012) and Mabrouk-Thauria (2012).
However, Klopper et al., (1993) and Walters
et al, (2007), mentioned that induced
disease resistance is a process of active
resistance dependent on the host physical
or chemical barriers activated by biotic or
abiotic agents. Calcium as abiotic agent
plays a central role in the cellular signaling
mechanism by which plant sense and
respond to endogenous and environmental
stimuli (Jammes ef al., 2011).

Results of this research also cleared that
seed yield and their contents of protein, oil
and free amino acids were increased than
those of control (-) plants in response to the
application of different calcium salts. This
could be due to the activation of plants
chemical and physical barriers as mentioned
by Klopper et al., (1993) and Walters et al.,
(2007). Application of calcium salts
significantly decreased B1 and B2 aflatoxins
in peanut seeds which recorded 0 when
6000 ppm of any tested calcium salt and/or
Rizolex-T were used. This result could be
explained either by weak synthation or
degradation of produced B aflatoxin
because of treatments. Such results were
also recorded by Barrios-Gonzalez et al,
(1990), Fernandez et al, (1997) and
Mabrouk-Thauria (2012).

Table (7): Effect of calcium salts on aflatoxins formation in peanut seeds (Cultivar Giza 6)
under field and natural soil infestation condition during 2011, 2012 seasons.

Ug aflatoxins/ kg seeds
Treat. c;g:,:: 2011 season Total 2012 season Total
B, B, ug/L B, B, ug/L
4000 | 200 | 120 | 320 200 | 100 | 300
CaCl 5000 | 17.0 | 7.00 | 240 120 | 800 | 200
6000 | 000 | 000 | 000 000 | 000 | 000
4000 | 360 | 150 | 510 420 | 200 | 620
Ca (NOs), 5000 | 300 | 120 | 420 330 | 150 | 480
6000 | 000 | 000 | 000 000 | 000 | 000
4000 | 200 | 700 | 270 120 | 800 | 200
CaCo3 5000 | 000 | 000 | 000 800 | 000 | 800
6000 | 000 | 000 | 000 000 | 000 | 000
Riz(oclsﬁ’;:c-)l f)g/ ! - 000 | 000 | 000 000 | 000 | 000
U”t(rgztnet‘r’of"_?”ts ~ | 400 | 270 | 670 | 420 | 275 | 695




Saleh

REFERENCES

Ammar, M.M. (2003). Fungi, second part.
Physiology, Reproduction and relations
with human and environment. El-Dar EI-
Arabia for press and distribution (597 pp).

A.0.A.C. (1998). Official Method of Analysis
of official Analysis of official analytical
Chemists 16" ed Kenneth Heirich edit.
Published by the Association of Official
Analytical Chemists Inc., Virginia, USA.

Barrios-Gonzalez, J., G.M. Rodriguez and A.
Tomasini (1990). Enviromental and
nutritional factors controlling aflatoxin
production in cassava solid slate
fermentation. J. Ferment Bioeng, 70:
329-333.

Emara, M.F., A.A. El-Deeb, Akila and S.
Hamza (2004). Effect of microelements
and calcium nutrition on peanut yellow
mold and aflatoxin content. J. Agric., Sci.
Mansoura Univ., 29 (6): 3153-3162.

Fahim, M.M., AH. Metwally, Samiay, M.
Shokry and Zeinab N. Hussin (2006).
Effect of different agriculture practices for
controlling damping-off wilt and peanut
root rot diseases. J. Agric. Sci. Mansoura
Univ., 31 (6): 3549-3559.

Fernandez, E.M., C.A. Rosolem, A.C.
Maringoni and D.M.T. Oliveira (1997).
Fungus incidence on peanut grains as
affected by drying method and Ca
nutrition. Field Crops Research, 52: 9-15.

Filonow, A.B., HA. Melouk and M. Martin
(1988). Effect of calcium sulfate on pod
rot of peanut. Plant Dis. 72: 589-593.

Goldschmidt, E.E., R. Gorgen and S.P.
Monselise (1968). The IAA oxidase
system of citrus roots. Planta, 72: 213-
222.

Jammes, Fabien 1; Hu. Heng-Cheng 1,
Viliers, Florent 1; Bouten, Roxane 1;
Kwak, June, M. 1,2,3 (2011). Calcium
permeable channels in plant cells. FEBS
Journal, 278 (22): 4262-4276. November
2011.

Khalifa, M.M.A., M.S. Abd-El-Megid and
Eetmad E.I. Draz (2007). Applying some
chemical effectors for inducing systemic
resistance against charcoal rot disease in
Egypt. Egypt. J. of Appl. Sci., 22 (10B):
431-446.

Khalifa, M.M.A., E.X. Mahmoud and M.M.
Ibrahim (2012). Integration of Mycorrhiza
and Calcium treatments for suppression
of onion white rot disease. Research

Journal of Agriculture and Biological
Sciences, 8 (4): 385-396.

Klopper, JW. (1993). Plant growth
promoting rhizobacteria as biological
control agents. In: Metting, B. (Ed.). Soll
Microbial Technologies. New York,
Marcel Dekker, pp: 255-274.

Mabrouk Thauria, M. (2012). Pre and post
harvest treatments for limiting peanut
contamination with Aflatoxins. M.Sc.
Thesis, Fac. Agric., Sci.,, Ain Shams
Univ., Egypt. 72 pp.

Mahmoud, E.Y., Eetmad, |. Draz and M.F.
Abol Ela. (2006). Evaluation of some
peanut cultivars for the susceptibility of
infection by damping-off, root and pod rot
diseases and occurrence of aflatoxigenic
fungi. J. Agric. Sci. Mansoura Univ., 31:
7589-7604.

Moore, S. and W.H. Stein (1954). A modified
ninhydrin  reagent for  photometric
determination of amino acids and related
compounds. J. Biol. Chem., 211. 907-
913.

Mosa, A.A. (2002). Induced resistance in
rice against blast disease using abiotec
and biotec agensts. Annales Agric. Sci.,
Ain Shams Univ., Cairo, Egypt, 47: 993-
1008.

SAS Institutes Inc. (1996). SAS/STAT Users
Guide, Version 6, 12" Ed. Volume 2, 846
pp. SAS Institute, Inc., Cary, North
Carolina USA.

Satour, M.M., M.A. Abd-El-Sattar, A.A. EI-
Wakil, E.A. ElAkkad and L.A. EI-
Ghareeb (1978). Fungi associated with
stem and pod rot diseases of peanut in
Egypt. 10" Annual Meeting of American
Peanut Res. Educ. Assoc (APREA),
Gainesville, Florida (Abstract).

Singh, K., J.C. Frisvard, U. Thrane and S.B.
Mathur (1991). An illustrated manual on
identification of some  seedborne
Aspergillia, Fusaria, Penicilia and their
mycotoxins. Danish Government Institute
of Seed Pathology for Developing
Countries, Copenhagen, Denmark.

Snel, F.D. and C.. Snell (1953).
Colorimetric Methods. Vol. lll. D. Van
Nostrand Co. Inc., Torento, N.Y.,
London, 606 pp.

Walters, D., A. Newton and G. Lyon (2007).
Induced resistance for Plant Defence.
Blackwell Publishing editorial offices 269

pp.



Saleh

asradlSl 3l alaiialy lagadd Jodl 09585 jeda ofe daglia

CJDA LV-C Y C&Ai 3..\*\9

Bl 2ol il S5 clal) Gl Signy 2gn

‘fﬂ\ gadlall

2Ol Hasiuly sl Jsdl 38 ey ysdall Gie Aaslie o Amadalls Ao liall genall Cagyla
NS 5 528 T shs Gaiall o Jaalls dygaall Cagypl cint oyl Jadiad jlalie galdl o IS
Lisize Gayall gadi ) aseadl€l ~30d dasind Gk ol a8y < poll) dagios dhgan Gl e cpualyal
@ 28 (5531 Aens (e parallSl 3L e 8 LS AT il 5y okl apdl Al S a3l dlld a2y
s sl SASs Ayl palea¥ly gl 3L SlASy Jsaanal) il e 503 o sendlll 3 lasiind
sl 3B2 5Bl auS sl el Y 4 sadlSl 2300 alasid oo ey



Table (3): Effect of calcium salts on damping of and root-rot diseases of peanut cv. Giza 6 under field and natural soil infestation
conditions during 2011 and 2012 seasons.

yojes

Damping-off 2011 (%) Damping-off 2012 (%)
Conc
Treat.
- ppm Pre- Post- *Adult plant Total Survival Pre- Post- *Adult plant Total Survival
emergence | emergence| (Root-rot) emergence | emergence|  (Root-rot)
4000 6.00 1.67 6.67 14.34 85.66 2.00 3.33 6.33 11.66 88.34
Cacly 5000 3.00 0.67 5.00 8.67 91.33 1.67 0.67 5.00 7.34 92.66
6000 2.67 0.00 3.00 5.67 94.33 0.00 0.33 3.33 3.66 96.34
4000 7.33 2.33 7.33 16.99 83.01 3.67 3.33 9.33 16.33 83.67
Ca (NOs)2 5000 5.67 1.67 6.00 13.34 86.66 3.00 3.00 6.33 12.33 87.67
6000 2.67 1.00 3.33 7.00 93.00 2.00 2.67 5.33 10.00 90.00
4000 5.00 1.33 4.67 11.00 89.00 1.33 2.67 5.00 9.00 91.00
CaCo3 5000 2.33 .67 3.33 6.33 93.67 0.67 2.00 4.00 6.67 93.33
6000 1.67 0.00 2.00 3.67 96.33 0.33 1.33 3.00 4.66 95.34
Rizolex-T3 gl | 167 0.00 2.00 367 | 9633 1.00 0.67 167 334 | o666
(Control +)
Untreated 13.33 12,33 1333 | 3899 | 6101 12,33 967 1433 | 3633 | 6367
plants(Control-)| - : - : : : : : - -
LSDat5% - 2.4 1.1 1.2 23 16 1.06
Root-rot: Percentage of survived plants had root-rot symptoms (120 days age).




Table (4): Effect of calcium salts on peanut pod-rot diseases under field conditions during 2011 and 2012 seasons.

Pod rot incidence % (2011) Pod rot incidence % (2012)
Treat Conc.
’ Ppm | Dry brown Pink General Apparent § Dry brown Pink General Apparent
lesions |discoloration| break down |healthy % lesions discoloration | break down [healthy %
4000 13.67 1.33 12.33 72.67 12.00 2.00 9.33 76.67
CaCl, 5000 9.33 1.00 11.00 78.67 8.67 1.67 7.67 81.99
6000 8.33 0.00 9.33 82.34 6.33 0.00 6.33 87.34
4000 17.67 1.67 18.67 63.28 14.67 2.67 18.33 64.33
Ca (NO3), 5000 14.33 1.33 12.33 72.01 13.33 1.33 15.67 69.67
6000 10.33 0.67 12.00 74.00 11.00 0.67 12.67 75.66
4000 12.33 1.00 13.33 73.34 11.33 1.33 10.67 76.67
CaCo3 5000 7.33 0.00 12.00 80.67 8.00 0.33 9.00 82.67
6000 6.00 0.00 9.00 85.00 5.67 0.00 8.33 86.00
Rizolex-T3g/l | 433 0.00 833 87.34 333 0.00 767 89.00
(Control +)
Untreated
-- 18.33 3.33 17.33 61.01 14.00 5.33 16.33 64.34
plants(Control-)
L.S.D at 5% -- 2.97 1.59 2.44 413 1.55 0.33 2.67 3.97
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Control of peanut root and pod-rots using calcium salts










