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Abstract

Plant diseases control represents a major challenge that farmers are facing in the management
of cropping systems. Nattrassia mangiferaeis a fungal pathogen causing sooty canker disease
on date palm which is an important disease of date palm In the Northern State of the Sudan
causing severe damage of off-shoots, date palm trees and reduction in yield. In present study,
the pathogenic fungus was isolated from infected plant parts and identified based on
morphological and cultural characters as Nattrassia mangiferae .The in vitro efficacy of
different plant extracts Neem (Azadirachta indica), Mint (Menthaspicata), Ryhan (Ocimum
basilicum), and Maharab (Cymbopogon schoenanthus Poximus ).were tested to control sooty
canker pathogen. Different concentrations 5, 10, 15 and 20% of plant extracts were tested for
their effect on the inhibition of mycialial germination of the fungus. All the plant extracts
showed significant inhibition of fungal mycelial growth of Nattrassia mangiferae. Among the
different conc. extracts, complete inhibition of fungal mycelial growth was exhibited at 20%
of Ocimum basilicum which was found the most effective followed by Mint
(Menthaspicata) with only retardation of mycelial growth while, Neem (Azadirachta indica),
and Maharab (Cymbopogon schoenanthus Poximus was the least effective. Four chemical
fungicides namely, Tilt, Benlate, Bayfidan, and Bayliton, at different conc. (10 ppm, 20 ppm,
30 ppm, 40 ppm and 50 ppm) were also used for their effect on the mycialial germination of
Nattrassia mangiferae, all of them inhibited the germination the most effective one was Tilt at
30-50 ppm, followed by Benlate while Bayleton and Bayfidan at high concentration 50 ppm
inhibited the growth of the fungus. Application of plant extract which are easily available for
controlling plant diseases which are non-pollutive, cost effective nonhazardous and do not
disturb ecological balance. Investigations are in progress to test the bio efficacy of these
extracts in field applications. The effect of plant extract is more effective for controlling the
fungus as compare to the fungicides
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Introduction

Sooty canker disease observed in date palm in Sudan during a survey undertaken by (Ahmed
and Yassian, 1992). The fungus N. mangiferae was identified to be the causal organism of the
sooty canker of date palm which was reported by (Bagdadi et al., 2003). The symptoms of
sooty canker disease caused by N. mangiferae on date palm observed by Elshiekh (2004)
include; General wilt of the trees and maceration of off-shoot in which the leaves become
almost white. Cross-section in diseased off-shoot revealed black layer of sooty masses of
arthrosporous. Black colour and destruction of conductive system. The trunks of the infected
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trees become small and the roots turn to black colour. Leaf bases are easily detached and the
fibers turn to cottony texture.The sooty canker disease of date palm caused losses of yield (
30-60 % ), as well as high loss of mature trees and off-shoot in the main growing areas in the
Northern state (Elsheikh, 2004). N. mangiferae is considered relatively weak pathogen; were
hot, dry, weather favors the disease development. It caused death of madrone trees unless
coupled with severe drought condition or other causes such as water stress, pathogen or insect
(Elliott, 2000). Disease can be prevented by maintaining tree vigor and avoiding unnecessary
pruning or wounding. As the sunburned bark is the most common place that the fungus enters,
careful pruning techniques should be used so that limbs that shade the trunk and scaffold
branches are not removed. When infections are found in the upper branches remove infected
limb by cutting at least six inches below infection site. Treatment of wounds with pruning
paint or chemical compounds is recommended. Severe pruning of large branches and limbs of
trees susceptible to sooty canker should be avoided. White wash applied to exposed lower
trunk area, will reduced the possibility of infection; these materials reflects radiation and
reduce bark temperature (Oslen, 1998). Different amount of plant extracts or essential oil
were applied to inhibit the growth of different fungi. Extracts of Cymbopogon citrales
controlled the mycelium growth of Fusarium, Sclerotinia, and Rhizoctonia spp. (Shenoi et al.,
1998) tested leaf extracts of 45 plant as antifungal agents against Alternaria alternata on
tobacco in vitro studies. Extract from garlic followed by Henna (lowsonia inermis) leaf
extract was reported to control minimum mycelial growth of Pythium aphanidermatum
(Shenoi et al. , 1998). Leaf extract of Neem recorded to minimize mycelium growth of the
fungus .Neem (Azadirachta indica) against Fusarium oxysporum, F. sp. ciceri (Singh et al.,
1980), and Mentha spicata against Fusarium oxysporum F. sp. lentis (Singhet al., 1994).
ElKorashy (1997) reported that the plant extract of Mentha spicata (Mint) at concentration of
50 and 100 % inhibited the growth of Rhizoctonia solani , Fusarium solani, and Sclerotium
rolfsii, which cause damping—off disease of peanut .Yegen et al., (1992), studied the effect of
aqueous extract and essential oil of Mentha spicata and 5 other plant extract against
Rhizoctonia solani, Sclerotia sclerotium, Fusarium moniliforme, and Phytophothora capsici .
Among the plant extracts tested the essential oils of Menthas picata had lowest inhibitory
effect against the mycelial growth. The antifungal activities of plant extracts increased as their
concentration was increased. Some control of N. mangiferae was obtained by spraying with
combination of insecticides Monocrotophos 0.20 % and the fungicide Bavistin 0.1% (Harsh et
al., 1992). Two chemicals used to study the effect of growth of the fungus N. mangiferae
isolated from date palm in vitro were Tilt and Nimrod. Tilt has completely inhibited the
fungus at the highest concentrations of 200 and 100ppm (Elsheikh, 2004). The ability of four
fungicides as control agent on the growth of mycelia of Charala paradoxa, was studied in
vitro experiment, Bavistin was the most effective fungicide inhibited mycelial growth,
followed by Benlate. The aim of these experiments was to study the antifungal activities of
plant extract on the growth of N. mangiferae in vitro as compare to the chemicals fungicides
for controlling the fungus causing sooty canker disease on date palm.

Materials and methods

The aim of this experiment was to study the antifungal activities of plant extract on
the growth of N. mangiferae in vitro compare to chemical control. Four plant extracts were
tested for their effect on the fungus .The plant extracts tested were Neem (Azadirachta
indica), Mint (Mentha spicata), Rihan (Ocimum basilicum), and Maharab (Cymbopogons
choenanthus Poximus). 100gram of each plant shoot were ground to fine powder and
extracted twice with 90% aq ethanol, the alcohol was evaporated under vacuum and the
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remaining extract were weighted and kept in the refrigerator at 10 °C until used. At time of the
experiment, a stock solution of each extract was brought to 100 ml with sterilized distilled
water, and then one ml of each solution was brought to 100 ml sterilized water to give 1000
ppm. From this solution 0.5, 1, 1.5, and 2ml completed to 100ml by adding required amount
of sterilized PDA medium in 250 ml conical flask to give a final concentration of 5, 10, 15,
and 20ppm for each extracts. The content of each flask was poured in sterilized Petri-dishes
and left to solidify and other plates with PDA medium served as control. Two diameters were
drawn at the back of each Petri-dish for centering the inoculums. Five mm Disc was cut from
the edge of 7days old culture of the fungus N. mangiferae and placed at the center of Petri-
dishes were then incubated at room temperature (25-30° C) and the growth of the fungus was
calculated every day.

The effect of each extracts was evaluated as percentage of reduction in colony diameter
(R) where:-

de-dt

dc
Where R = Percentage reduction of the growth, dc= diameter of control colony and dt=
diameter of treatment colony. Four chemicals were tested for their effect on growth of the
fungus N.mangiferae. The fungicides tested were Tilt, Benlate, Bayfidan, and Bayliton, Five
dilutions of each product were used, one gram of each fungicide was added to one liter of
sterilized distilled water to give 1000ppm. From this solution 1, 2, 3, 4, and 5ml were
completed to 100ml by adding required amount of sterilized PDA medium in 250ml conical
flask to give a final concentration of 10, 20, 30, 40, and 50 ppm for each chemical. The
content of each flask was poured in sterilized 3 Petri-dishes and left to solidify; 3 plates
poured with PDA medium served as control. Two diameters were drawn at the back of each
Petri-dish for centering the inoculums. Then 5mm disc was cut from edge of 7days old culture
of the fungus and placed into each Petri-dish for all concentration, the Petri-dishes were then
incubated at room temperature (25-30 °C) and the growth of the fungus was calculated every
day. Further dilutions of concentration were used in the same manner as it will be mentioned
in its appropriate place.

R= x 100
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The effect of each chemical was evaluated as percentage reduction in colony diameter
(R) where:-

R = dc-dt % 100
dc

Where R = Percentage reduction of the growth, dc= diameter of control colony and dt=
diameter of treated colony. The mean radius of N. mangiferae colonies was measured daily as
two readings diameters (average), and the effect of each fungus was evaluated as percentage
of growth reduction.

Statistical analysis

Statistical analysis of experimental data was done using the statistical software package M
stat and SPSS stat. All comparisons were first subjected to one way ANOVA and significant
to difference between treatments means were determined using Duncan's multiple range test
(Duncan's, 1955).

Results and discussion

Four plant extracts were used in this study to evaluate effects of plant extracts on the growth
of N. mangiferae in vitro, results showed the effect of Neem extract, Mint, Basal (Ryhan), and
Maharab extracts on the linear growth of the fungus. After 4 days from inoculation the result
indicated that Neem extract (Table 1), reduced the fungal growth at lower concentration 5,
10,15ppm whereas at 20ppm it has inhibited the growth. In case of Mint extract (Table 2) the
growth was inhibited even at lowers concentration 5, 10, 15ppm while athigher concentration
20ppm the growth was reduced Ryhan extract (Table 3) inhibited the growth of the fungus at
lower concentration 5, 10ppm whereas at 15, 20 ppm it has completely inhibited the growth
(Fig 1), while Maharab extract (Table 4) reduced the fungal growth at lower concentration 5,
10ppm, while at 20 ppm the growth was inhibited. Four chemicals were used to study the
effect of fungicides on linear growth of N. mangiferaein vitro. Showed the effect of Benlate,
Tilt, Bayleton, and Bayfidan on the fungus linear growth. After 5days from inoculation the
result indicated that Benlate (Table 5) reduced the fungus growth at lower concentration (20,
30ppm) whereas at 40,50ppm the growth was completely inhibited .In case of Tilt (Table 6)
the growth was inhibited even at lower concentrations (10 ppm), and at higher concentration
(50 ppm) it was completely inhibited up to 3days (Fig 1&2). Bayleton reduced the growth of
the fungus at lower concentration at 10, 20 ppm whereas at 50ppm it has inhibited the growth
after 5 days (Table 7). Bayfidan reduced the growth of the fungus at lower concentration
10and 20ppm whereas at 30, 40ppm inhibited the growth while at 50ppm the growth was
completely inhibited (Table 8). The effect of plant extracts Neem, Mint, Maharaib, and Ryhan
were demonstrated experimentally in vitro. The results obtained that showed Ryhan at lower
concentration 5and 10 ppm reduced the growth of the fungus and at higher concentration
completely inhibited the growth of the fungus. Ryhan was found to be effective in controlling
N.mangiferae. Mint at lower concentration reduced the growth of the fungus and at higher
concentration inhibited the growth of the fungus. This in agree with El korashy (1997) who
reported that the plant extract of Mentha apicata at concentration 50 and 100% inhibited the
growth of Rhizoctonia solani Maharaib and Neem at higher concentration reduced the growth
of the fungus. The effect of fungicides Benlate, Tilt, Bayleton, Bayfedan, was demonstrated
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experimentally in vitro. The result obtained showed that Benlate at lower concentration 10, 20
ppm reduced the growth of the fungus and at higher concentration 40&50 ppm inhibited
growth completely, therefore Benlate was found to be effective in controlling N. mangiferae.
Tilt at lower concentration reduced the growth of the fungus and at higher concentration
completely inhibited the growth of the fungus. Tilt was found to be more effective in
controlling N. mangiferae; the result is line with Elshiekh (2004) which reported Tilt has
completely inhibited the fungus at the highest con. Bayleton at lower concentration reduced
the growth of the fungus and at higher concentration inhibited the growth. Bayfedan at lower
concentration reduced the growth of the fungus and at higher concentration (50 ppm)
completely inhibited the growth. This coincides with the result those reported by several

.Bayfedon was found to be more effective than Bayleton in controlling N. mangifera.

Table (1): Effect of Neem Extract on linear growth of N.mangiferae (in vitro). Colony diameter in cm

Time Means colony diameter Reduction of Growth (%)

days control 5ppm | 10 ppm 15 ppm | 20 ppm 5 ppm 10 ppm | 15ppm | 20 ppm
18t 1.15 0.3 0.15° 0.13° 0.08° 73.91 86.96 88.69 93.04
2" 35 1.73% 1.23% 1.1° 0.83" 50.71 65 68.57 76.43
3" 7.35 5.9 52 4.5° 3.88° 19.73 31.97 38.78 47.28
4" 8.48 6.1% 5.38° 52 3.88" 28.02 36.58 41.00 24.25
Means 5.09a 3.53b 2.96¢ 2.8¢ 2.21e

Means in the same row with the same letters are not significantly different at P< 0.05 of probability according to
Duncan’s Multiple Range Test (DMRT). %5 LSD =0.363, C.V = 13.2

Data average of three replicates

R= Percent reduction of linear growth

R =

A-B

—
A= Linear growth of Control

x 100

B = Linear growth of Treatment

Table (2): Effect of Mint Extract on linear growth of N. mangiferae (in vitro) colony diameter in cm.

Time Means colony diameter Reduction of Growth (%)

days | control | 5 ppm 10 ppm 15 ppm 20 ppm 5 ppm 10 ppm | 15 ppm 20 ppm
1% 1.1 0.28" 0.2° 0.15° 0.75¢ 75 81.82 86.36 91.81
2" 3.33 1.2% 18 0.88° 0.55° 63.91 69.92 73.68 83.46
3" 5.6 3.13° 2.03° 1.7° 1.48° 44.19 64.84 69.64 74.66
g™ 8.4 4.25% 2.95° 2.28° 2.18° 49.40 63.88 72.92 73.11
Means | 4.59a 2.23b 1.50c 1.28¢ 1.11c

Means in the same row with the same letters are not significantly different at P < 0.05 of probability according to
the Duncan’s Multiple Range Test (DMRT). %5 LSD =0.293, C.V = 16.6
Data average of three replicates

R= Percent reduction of linear growth

R =

_A-B x100

A

A= Linear growth of Control
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Table (3): Effect of Basal (Ryhan) Extract on linear growth of N. mangiferae (in vitro) colony diameter in cm.

Means colony diameter

Reduction of Growth (%6)

Time control | 5 ppm | 10 ppm | 15 ppm | 20 ppm | 5 ppm 10 ppm | 15 ppm 20 ppm
days
1" 1.13 0.45° 0.33° 0.2° 0.13° 60 71.11 82.22 88.89
2" 35 1.95° 1.78° 1.43° 1.35° 44.28 49.29 59.29 61.43
3" 6.68 4.25* 3.9 3.5° 3.1° 36.33 41.57 47.57 53.56
4t 8.5 5.38° 3.9° 4.5 3.63° 36.764 54.12 47.06 57.35
means 4.93a 3.04b 2.7¢ 2.5d 2.05e

Means in the same row with the same letters are not significantly different at P < 0.05 of probability according to
the Duncan's Multiple Range Test (DMRT). %5 LSD =0.177, C.V = 13.6

Data average of three replicates

R= Percent reduction of linear growth

R =

A-B

A

x 100

A= Linear growth of Control

Table (4): Effect of Maharaib Extract on linear growth of N.mangiferae (in vitro) colony diameter in cm.

B = Linear growth of Treatment

Time Means colony diameter Reduction of Growth (%)

days control 5 ppm 10 ppm | 15 ppm | 20 ppm | 5 ppm | 10 ppm | 15 ppm | 20 ppm
15t 1.05 0.38% 0.33% 0.2° 0.13¢ 64.26 69.05 80.95 88.10
nd 3.75 1.33° 0.85° 0.4° 0.3¢ 64.67 77.33 89.33 92
3rd 6.75 1.88° 1.3 0.55° 0.4° 72.22 80.74 91.85 94.07
4t 8.1 1.88? 1.33? 0.65° 0.5¢ 76.85 83.64 91.98 93.83
Means 4.87a 1.35b 0.84c 0.49d 0.32d

Means in the same row with the same letters are not significantly different at P< 0.05 of probability according to
the Duncan's Multiple Range Test (DMRT). %5 LSD =0.304, C.vV=12.1

Data average of three replicates

R= Percent reduction of linear growth

R=

A—_B x100

A
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A= Linear growth of Control

B = Linear growth of Treatment
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Table (5): Effects of Benlate on linear growth of N. mangiferae (in vitro).Colony diameter in cm.

Means colony diameter

Reduction of Growth (%)

10

20

30

40

50

10

20

30

40

q control 50 ppm
ays ppm ppm ppm ppm | ppm | ppm | ppm | ppm ppm

1 1 0.167° | 0.12* | 0.11° 0P 0° 83.3 88 89 100 100
2" 1.6 0.3 0.2 | 0.133° 0° 0P 81.25 | 875 | 91.68 100 100
3" 35 1.2% 052 0.37° 02° [ 007°| 6571 | 8571 | 89.42 | 94.28 98
40 5.4 2.1° 0.8% 047° | 157° | 02° | 61.11 [ 8519 | 91.29 | 70.92 | 96.29
5 6.8 3.1° 1.2% 0.8 053° | 027° | 5441 | 8235 | 8823 | 92.20 | 96.02
6" 7.7 417% | 183 | 1.13° 06° | 033 | 4584 | 7623 | 8532 | 9220 | 95.71
70 8.45 45° 1.8° 0.97° 079 [ 047° | 4674 | 7869 | 8852 | 91.71 | 94.44
Means | 4.9a 2.21b | 0.92c | 0.75d | 0.52d | 0.19¢

Means in the same rows with the same letters are not significantly different at P< 0.05 of probability according to
the Duncan's Multiple Range Test (DMRT). %5 LSD =0.225, C.V = 23.6

Data average of three replicates

R= Percent reduction of linear growth

R= A-B

—

x 100

A= Linear growth of Control

B = Linear growth of Treatment

Table (6): Effect of Tilt on linear growth of N. mangiferae (in vitro) colony diameter in cm.

Means colony diameter

Reduction of Growth (%)

Time | 10 20 30 40 50 10 20 30 40 50
days ppm ppm ppm ppm ppm ppm ppm | ppm ppm | ppm
1% 1.1 0? 0? 0? 0? 0? 100 100 100 100 100
2"d 1.7 0? 0? 0? 0? 0? 100 100 100 100 100
3rd 3.2 0.4° 0.2 0.1° 0.1° 0? 875 |93.75| 96.87 | 96.87 100
4™ 5.3 0.53* | 0.33% | 0.23° 0.2¢ 0.13° 90 93.77 | 95.66 | 96.22 | 97.54
50 6.67 0.73° 0.5° 0.4° 0.3 0.13° 89.05 |[9250| 94.00 | 9550 | 97.05
6™ 7.4 18 057% | 043 | 0.33° 0.2° 86.48 | 9229 | 94.18 | 9554 | 97.29
7m 8.47 1.08% | 0.63° 0.5° 0.37° 0.2° 87.24 [9256| 94.09 | 9563 | 97.63
Means | 4.83a | 053b | 0.32b | 0.24b | 0.18b | 0.12b

Means in the same row with the same letters are not significantly different at P < 0.05 of probability according to
the Duncan's Multiple Range Test (DMRT). %5 LSD =0.786, C.V =12.4

Data average of three replicates

R= Percent reduction of linear growth

R= _A=-B x100

A

29

A= Linear growth of Control

B = Linear growth of Treatment
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Table (7): Effect of Bayleton on linear growth of N. mangiferae (in vitro). colony diameter in cm.

Means colony diameter Reduction of Growth (%)

Time | contro 10 20 30 40 50 10 20 30 40 50

days I ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
1% 11 0.5 0.37° 0.23° 0.1° 0° 54.54 66.36 79.10 90.90 100
2" 3.8 2.07% 1.4° 1.33° 0.67° 0.2° 45.52 63.15 65 82.36 94.73
3" 6.33 2.83% | 2.17° 1.83° 1.67° 1.07° 55.29 65.71 71.09 73.61 83.09
4™ 7.3 3 2.33° 28 1.83° 1.23¢ 58.90 68.08 72.60 74.93 83.15
50 8.43 3.5° 2.8° 2 1.7° 1.37° 58.48 66.78 76.28 79.83 83.74

Means 54a |238b | 1.8lc 1.48d 1.19e | 0.77ea

Means in the same rows with the same letters are not significantly different at P < 0.05 of probability according
to the Duncan's Multiple Range Test (DMRT). %5 LSD =0.212, C.V =134

Data average of three replicates
R= A-B x100
A
R= Percent reduction of linear growth A= Linear growth of Control B = Linear growth of Treatment

Table (8): Effects of Bayfidan on linear growth of N.mangiferae (in vitro).colony diameter in cm.

Means colony diameter Reduction of Growth (%0)

Time control 10 20 30 40 50 10 20 30 40 50

days ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm
1% 1.03 0.1° 0 0.02? 0° 0° | 90.29 | 100 | 98.05 | 100 100
2nd 35 3.4° 0.3 0.17° | 0.19 | 0.07° 85 | 91.42 | 95.14 | 97.14 98
3" 5.77 217 | 05° [ 037 | 03% | 02° | 6239 | 91.33 | 9358 | 94.80 | 96.53
4™ 7.33 3 0.9° 0.6° | 05" | 03" |59.07 | 87.72 | 91.81 | 93.17 | 95.90
5 8.47 3.67% | 2.63* | 2.03* | 1.87° | 0.67° | 56.67 | 68.94 | 76.03 | 77.92 | 92.08
Means 5.22a 2.46b 0.87c 0.64c | 0.55c | 0.25¢c

Means in the same row with the same letters are not significantly different at P < 0.05 of probability according
to Duncan's Multiple Range Test (DMRT). %5 LSD =0.546, C.V = 44.9

Data average of three replicates
R= A-B x100
—
R= Percent reduction of linear growth A= Linear growth of Control B = Linear growth of Treatment
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Fig (1): Effect of different Fungicides (at conc. 50ppm) on linear growth of N. mangiferae
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Fig (2): Effect of different plant extract (at conc. 20ppm) on linear growth of N. mangiferae

Conclusion

Nattrassia mangiferaeis a fungal pathogen causing sooty canker disease on date palm. The
present work has revealed the in vitro efficacy of different plant extracts Neem, Mint, Ryhan
and Maharab. All the plant extracts showed significant inhibition of fungal mycelial growth
of Nattrassia mangiferae. Among the different conc. extracts, complete inhibition of fungal
mycelial growth was exhibited at 20% of Ocimum basilicum which was found the most
effective. Four chemical fungicides namely, Tilt, Benlate, Bayfidan, and Bayliton, at different
conc. (10 ppm, 20 ppm, 30 ppm, 40 ppm and 50 ppm) all of them inhibited the germination
the most effective one was Tilt at 30-50 ppm, followed by Benlate while Bayleton and
Bayfidan at high concentration 50 ppm inhibited the growth of the fungus.

31



Egyptian International Journal of PalmsV.1 (2) Jul, 2021 23-33 Egyptian International
Journal of Palms

i

References

Ahmed, N. E. and A. M. Yassin, 1992. An epidemic wilts disease effect on date palm in
northern Sudan. Technical Bulletin No. 5 .A. R. C. Sudan.

Baghdadi, A .M; E. A. Abulgasim and M.S. Mokhtar, 2003. Epidemic wilt diseases affect
date palm trees in Northern Sudan. Paper presented in date palm workshop. SUST.
Univ. of Khartoum.Dec.2003

Duncan, D. B. 1955. Multiple range and F test. Biometrics 11: 1-42. Elliot, M. 2000. The
decline of pacific madrone (Arbutus menziesii Pursh) in urban and natural
environment. Its causes and management. M.sc. Thesis, of New York.

El-korashy, M. 1997. Effect of some plant extracts against damping-off Disease of peanut
plant. J. Agric. Sci. Mansoura Univ. 22: 1921-1929. Elshikh, A.M.E.2004.
Investigation on the causal agent of sooty canker Disease of date palm trees in
Northern  State. Thesis of M.Sc. (Agric) Sudan University of Science and
Technology.

Harsh, N.S; Jamaluddin and C.K. Tiwari, 1992. To dying and mortality in provenance
trial plantation of Gemlinaorborea. Journal of Tropical Factory. 8: 55-61

Moore, M. K. 1998. Morphological studies of isolates of Hendersonulatoruloidea Nattrass
cultured from human skin and nail samples. Journal of Medical and Veterinary
Mycology, 26: 25-39.

Oslen, M. W. 1998.Sooty canker in horticultural crops. The university of Arizona . College
of Agriculture. Plant disease management.

Shenoi, M.M; K.K. Murthy; Sreen; S.S. Vas and S.M.A. Wajid, 1998. "In vitro
Evaluation of botanicals for mycotoxic properties against Alternaria alternate
causing brown spot disease of tobacco™ Tobacco Research, (1998). 24:77-81.

Singh, U. P. 1980. Neem (Azadrachta indica ) against Fusarium oxysporum F. sp. lentis.
Mycologia 72: 1077-1083 Singh, J. K. 1994. Ment (Menthas picata) on Fusarium
oxysporum. International Journal of pharma. 32 (4) 314-319. (Abstract)

Yegen, O; B. Berger and R. Heitefuss, 1992. Studies on fungi toxic effect of extracts of six
selected plants from Turkey on phytopathogenic fungi and ptlanzenschutz 99- 349-
359.

32



?pé?* Egyptian International Journal of PalmsV.1 (2) Jul, 2021 23-33 Egyptian International
I Journal of Palms

Ulono poill Judes 3 Bpaliead) Aoydll pnye e Aaldl laliaall jan il

Y . .
L_;:l_x.i_) Rvey| -‘ealﬁa.i.i.a

Olagadl — 2l Glays af dasls ety 24 Oladl olpal g

Olsgadl —aghayzll Anale (el y3l 2 (LAl Lol yel pud’

@l ezl

Nattrassia Jasll Juol=ll dely; qlas 8yl] § Oselill dealsy TS Gams Jies cladl (alhel 28l
Alleadl A0 § sl § Rell ala¥l sa Sl § Aalicadl Amyall iyl ol Jlaill ya mangiferae
el il Jie @ Rl 3 A lo¥) 28 5 Leilllrily Jsid e I ciga g0l sl 5 olasall @
e y3Us s lpspll mibiasll e 2L Lple yal 3p bl SBLAll elia o paliadl Zoyall el
Nattrassia shall 4=8lKe @ Ldeas Asladl clalerddl am 46 2uls @ 0 ksl @dl=l
Mentha) §aid\s (indica Azadirachta) el Jis yed| Jisei 3 Aabiead) 455811 (o, cauldl mangiferae
N+ 0) Aaliks pSIA opasl ((Cymbopogonschoen) o=l (Ocimumbasilicum) o\xs,d\ o (spicata
Natrassia mangiferae Jaill gasll gailly oloY) lopss e lald Aoladl olalsradl oo (LY. 9 1Yo
O clalxiall pmr on oo ool cawdhhiall geid Goime bty 2oladl clalriwll aen oylsl
e jhasll god o€ s I ol (Ocimumbasilicum) Aearud) claleradl Ladl ol jalstus
el sad v M @uilly eyl o) Y1 (Mentha spicata) ¢ Lasd) 4.l 2uleld ASY il uzg ol 7Y+ 5SAl
alagdl e &an)l Wb las) @ Jadels J3Y Laag ((Cymbopogonschoen) s (Azadirachtaindica) 4yl
(Ogelll @ 532 00 &0 Y. Y. ()L daliks oInSA Bayliton 5 Bayfidan o Benlate o Tilt (29 4Ll
alily gedd e w6 LS o olawdl JS  Natrassia mangiferae jJail) glasll gailly ls¥! e lapl
0. Y. nSA) wie Tile coddd) dew 9o bade w36 Ay Adlad danziad) cludl AS) (S sl @l
Oy Le ool SInSAl cws s All e Bayliton @ Bayfidan 4, Benlate ol 4l (0glll 3 552
A=slSl Wy zlio Aoladl clalziadl slaziwl Oslll § e3> 00 315 e Jhall gai Lo Gupsd)
Ble wolaill gl 3l ol pbs Syshaill o AaKEl Lty Jlady  cpel sag biall Eslill (e
Aalall clalaiall 4 @l « Tlaally Zulall clinhsll § olalbinadl sid Gswmll Al LasY

Alaall Sl 25lae sl AdiSe 3 58 2lad

33



