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2024 293340 91314.9 495365

2025 293340 91314.9 495365
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AlPha (Level) 0.2

Gamma (trend) 0.8
Accuvacy measares
MAPE 1. 47376 E+ 02
MAD 1. 00403 E+ 05
MSD 1. 96785 E+10
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Trend Analysls for Ms  Liner
Data Ms
Lengtn 16
NMissing Fitted Trend EquQtion
Yt=-69506.5+23091.4*t
MAPE= 1.38786E+02
MAD =8.79444E+04
MSD =1.13344E+10
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Period Forecast
2021 323048
2022 346139
2023 369230
2024 392322
2025 415413
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Trend Analysis Plot for Ms
Linear Trend Model
Yt = -69506.5 + 23091.4*t
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Fitted Trend EquQtion
Yt=-10133.8+3300.50 *t+1164.17 *t**+2
MAPE 8.34653 E+ 01
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MSD 1.08506E+10
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Forecasts Forecast
2021 382420
2022 426467
2023 472842
2024 521545
2025 572576
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Quadratic Trend Model
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Data Ms

Lengtn 16

NMissing o

Fitted Trend EquQtion

Yt=(10**7) /(26 .1464 + 1411.74) *(0.763850 ** ¢ )
Accuvacy measares

MAPE 3.95239E+01

MAD 7.57783 E+04

MSD 1.68474E+10
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Period Forecast
2021 221688
2022 241620
2023 268744
2024 289039
2025 306732
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Trend Analysis Plot for Ms
S-Curve Trend Model
Yt = (10**7) / (26.1464 + 1411.74*(0.763850* *t))
500000 Variable
—@— Actual
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Fitted Trend EquQtion
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MAPE 4.48146 E+ 01
MAD 7.00941 E+ 04

MSD 1.22990E+10

iyl e At 8 AR s 9511 Agtasl) AlLuebiadl itat] tpaztl] Jgaedl mings (14) sz

(125 |



s i oty i i

Period Forecast
2021 452569
2022 572480
2023 724161
2024 916032
2025 1158740
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Growth Curve Model
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inN, P,and Kwhich requires addition of more fertilizer and manures to improve their
physical and chemical properties and make it suitable plantation and for increasing

plant growth and yield production.
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Fig. (10). The spatial distribution of available potassium (Av-K) in soil samples

taken at depths ranging from 0 to 20 cm in the studied area
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Fig. (10). The spatial distribution of available potassium (Av-K) in soil samples taken at

depths ranging from 20 to 40 cm in the studied area.

Conclusion

The soil sample shows the relatively highly alkaline nature in samples 1,3,9 and low
value of N, P,and K. The EC values were in a medium range for most soils butit's high

in soil no 1and 9. The excess amount of calcium carbonates shows a medium range

in most study soils. So, recommended thatin location point where the soil is deficient
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Fig. (9). The spatial distribution of available phosphorus (Av-P) in soil samples

taken at depths of 20-40 cm in the study area.

Available potassium varied from 133.45 to 309.25 mg kg-1. This indicates that the
majority of soils in the studied area had high concentrations of available K, as
illustrated in Figs. (10, 11). According to Baker and Khalil (1999), semi-arid soils are
considered to be deficient in macronutrients when the available contents are less
than 40 ppm for nitrogen, 10 ppm for phosphorus and 150 ppm for potassium. Thus,
most of the investigated soils exhibit adequacy of available nitrogen and potassium
in the surface horizons, while inadequacy of available phosphorus was observed.
Regarding the distribution of available macronutrients with depth, data indicates
that the highest values of available N and P are found in the subsurface horizons in
most profiles. This was expected due to the type of soil (sandy soil) and soil tillage

systems.
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Fig. (7). The spatial distribution of available nitrogen (Av-N) in soil samples

taken at depths ranging from 20 to 40 cm in the studied area.

Available phosphorus in the studied soils varied from 4.65 to 1.87 mg kg'1. This
indicates that most soils in the studied area have lower contents of available P. Also,
there was no obvious pattern in the spatial distribution of available P within the

studied soils, as illustrated in Figs. (8, 9).
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Fig. (8). The spatial distribution of available phosphorus (Av-P) in soil samples

taken at depths ranging from 0 to 20 cm in the studied area.
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20 19.84 13.55 222.84
> 40 23.14 714 265.45
20 21.21 5.78 309.25
° 40 12.24 4.65 254.21
20 29.19 19.87 182.65
’ 40 27.14 12.14 236.45
20 19.68 4.85 143.99
° 40 17.58 7.21 200.24
20 24.78 12.47 236.25
° 40 18.41 9.14 297.54

Available nitrogen in the studied area varied from 12.24 to 29.19 mg kg'1, which
indicates a lower content in most of the studied soil samples at the two different
depths, except for sample 7. At the two different depths, sample 7 has a higher

content of available nitrogen.

14°14'30"E 14°20'0"E 14°25'30"E

N

A

31°330'N
31°330°N

31°2130'N

31°2130'N

— —
14°14'30"E 14°20'0"E 14°25'30"E

Fig. (6). The spatial distribution of available nitrogen (Av-N) in soil samples

taken at depths ranging from 0 to 20 cm in the studied area.
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Fig.(5). Spatial variability within Ec values in the surface layer (20-40cm) of the

studied soils.
Soil fertility

The results of the availability of NPK in the studied soils are shown in Table (2)

and Figs. (6—11).

Table (1). Some soil fertility of the study area.

Available Nutrient
Sample. No Depth mgKg-1
N P K
20 21.48 12.45 133.45
! 40 18.33 7.41 186.21
20 19.25 11.52 201.79
? 40 15.88 5.24 187.44
20 22.41 17.24 235.24
> 40 24.01 13.14 278.54
20 17.98 14.64 149.25
¢ 40 17.45 8.21 198.74
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The data from the same table and Fig. (4,5) show the electrical conductivity of soil at
a minimum was 0.63 dS.m™ in the surface layer at a depth of 0-20 cm. If the
maximum EC value was 3.02 dS.m™ in the subsurface layer , and if total salt
concentration (ECse) exceeds 2 dS.m™, they can be categorized as salt affected
(Abrol et al., 1988). depressions in the study area's soils are classified under the soil
salinity class "slightly saline soils, many crops are restricted". Soluble ions in sediment
soil were followed by these ions in this order: Ca > Na > Mg > K, while the anion

composition was dominated and followed the order: CI>S04>HCO3.
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Fig. (4). Spatial variability within Ec values in the surface layer (0-20 cm) of the

studied soils.
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Fig. (2). There is spatial variability within pH values in the surface layer (0—20 cm) of the

studied soils.
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Fig. (3). There is spatial variability within pH values in the surface layer (20—40

cm) of the studied soils.

In the present investigation study, the calcium carbonate content of the investigated
soil samples ranged between 8.45 and 16.54%. These high amounts of CaCO3 are
probably due to the high soil salinity or even soil texture (Chaney and
Slonim,1982). In general, the accumulation of calcium carbonate in the soil depends
on the position of the area, evaporation rates, and the depth of percolating rainwater

(El-Sayed et al., 2016).
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20 2.05 |8.03| 8.65 | 3.22 {8.74|0.29| 3.98 | Non | 7.93 | 9.99 |10.71
° 40 219 |7.72| 9.86 | 3.22 {8.21|0.31| 3.32 | Non | 8.04 |10.24|10.87
20 2.21 7.87 110.65| 6.47 | 4.24|0.98 | 4.04 | Non |12.31| 6.99 |12.47
’ 40 2.75 7.9 {13.41| 5.21 |7.37|1.61| 3.18 | Non |14.21|10.21|13.45
20 146 |791| 69 | 46 [2.78| 0.5 | 2.65 | Non | 6.2 | 5.93 |11.76
® 40 1.85 7.99| 6.52 | 3.76 | 7.03|0.61| 4.1 | Non | 6.75 | 7.07 |12.15
20 2.84 |8.27(14.92| 5.68 | 6.3 [1.61| 445 | Non |12.12|11.94 | 14.87
> 40 3.01 8.12|11.47 | 8.33 |9.03|1.24| 5.12 | Non | 11.01 | 13.94 | 16.54

Sodium ions (Na+) varied from 2.2 and 9.03 meq L™ Potassium ions (K+) ranged
from 0.5 to 1.8meq L. Calcium ions (Ca®') varied from 4.1 to 14.92 meq L™
Magnesium ions (Mg*) ranged between 1.95 and 8.33 meqL™". Carbonate ions
(CO5™) were null in soil paste extracts of the studied soil samples. Bicarbonate ions
(HCO?) varied between 1.14 and 5.4 meqL™". Chloride ions (CI') ranged between
3.87 and 12.12 meqL-1. Sulfate ions (SO,*) varied from 3.49 to 13.94 meqL™".

The figs. (2,3) show the pH of surface (at a depth of 0—20 cm) and subsurface
samples (at a depth of 20—40 cm). The pH of the soil ranged from 7.41 to 8.27. The
highest pH value was found in sample No.9. The high value of pH may be attributed
to the reaction of applied fertilizer material with soil colloids and increased soluble
salts and content of calcium. Brady and Weil (2002) found thata pH range of 6.5 to

7.5 is optimal for plant nutrient availability.

1 19 )



W Semi - Annual Periodical Scientific

The chemical properties of the test soil were determined by the standard procedures.

Available nitrogen, phosphorous, and potassium contents of soil samples were

determined by the methods of Jackson (1973). Values of the soil Soluble ions were

obtained from soil saturated extract; electric conductivity, pH and soluble ions were

determined by conductivity meters as mentioned by Richards (1954); Na* and K

+

by a flame photometer; Ca** and Mg2+ by the versenate method; Cl'by titration with

AgNO3; CO,>and HCO™ by titration with an acid according to Hesse (1971).

RESULTS AND DISCUSSIONS

Soil characteristics of the study area:

1. Some soil chemical properties include

The data in Table (1) show some of the soil physicochemical properties of the soil

samples studied, which were taken at different depths (0-20 and 20-40cm).These

properties include soluble cations (Na*, K, Ca* and Mg*) and anions (CO5**HCO3’

,Cl"and SO,*), pH, electrical conductivity (EC), and calcium carbonates (CaCO3-%).

Table (1). Some soil physicochemical properties of the study area.

e 2
g 3 ‘3’: pH Ca* é Na* | K* § § cl |so,- g
z | %2 8%
20 245 8.02|11.41| 6.87 |4.64| 1.5 | 4.98 | Non |10.81| 8.63 |11.44
! 40 2.74 8.14|11.88| 7.97 |5.51| 1.8 | 5.47 | Non | 9.94 [11.75|12.14
20 1.33 7.8 | 6.7 |3.21(224| 11| 3.11 | Non | 6.13 | 4.01 | 9.41
2 40 1.14 7.66| 5.64 | 291 | 2.2 | 0.9 | 2.51 | Non | 4.21 | 4.93 |10.21
20 215 8.11[12.12| 3.55 |4.22|1.62 | 3.45 | Non | 8.21 | 9.85 [11.99
> 40 2.33 7.77 (14.47 | 3.75 |3.54| 1.5 | 3.08 | Non | 8.94 |11.24|11.87
20 2.42 7.91({13.95| 3.1 [5.92| 1.2 | 2.74 | Non |11.98| 9.45 | 8.45
4 40 2.85 7.9717.08| 3.68 [6.86| 1 2.21 | Non [14.36 | 12.05 | 8.97
20 0.95 7.41| 421 | 195 (2.91] 0.5 | 1.14 | Non | 4.94 | 3.49 |10.44
> 40 1.01 7.52| 41 | 229 (3.01| 0.6 | 1.54 | Non | 3.87 | 4.59 |10.92
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This area belongs to the late Pliocene Pleistocene, which is represented in the
terraces of the ancient valleys, and one of its most important formations is
conglomerate rocks with low cohesion (Mahmoud, 1995). According to the
Comprehensive Plan of Bani Walid, (2000), the annual average temperature in
July was considered the hottest month at an average temperature of 29.5° and the

coldest temperature in January was at an average temperature of 11.6.
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Fig. (1). The location of soil samples chosen for study.
Sample Collection and Analysis

This study was conducted in September 2020 to determine the status of chemical
properties and macronutrients in soil for plant growth. To carry out this experiment,
sites were selected. Eighteen soil samples were collected by auger. The first nine
surface soil samples were taken at a depth of (0—20 cm) and the other nine sub-
surface soil samples were taken at a depth of (20—40 cm). The obtained soil samples
were air dried, crushed and passed through a 2-mm sieve for some chemical analysis.
The coordinates of soil samples were recorded using the Global Positioning System
(GPS). Data obtained from the fieldwork and laboratory analyses were imported to

Arc—GIS 10.3.
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Introduction

The primary issue hindering agricultural development in Libya is soil degradation, a
condition caused by salinization, water erosion, and wind erosion due to the geology
and climate (Nwer, 2013; Saad et al., 2013). The soils in Libya are very shallow and
coarse, so they are low in organic matter content and water holding capacity
(Laytimi, 2005). Soil is the main component of the biosphere of minerals emitted
from the environment through human activities from construction waste, industrial
activities from factory waste, and agricultural activities through the excessive
addition of chemical fertilizers and pesticides, which leads to a long-term loss of
chemical properties and nutritional elements in agricultural crops (Sebilo, M et al.,
2013). The study of the chemical properties of the soil is very necessary to know the
extent to which the soil contains chemical and nutritional elements, which are
considered an important medium for the growth and reproduction of
microorganisms within the soil, which in turn increases soil fertility and improves the
productivity of agricultural crops (El-Soul et.al. 2017). This study was carried out in
Suf Al-jjin in western Libya, which covers an area of about 10,000 km* The soil in the
study areawas classified into dry land soils, alluvial land soils, and newly formed soils
according to the American classification. The classification of soil according to
texture is sandy clay texture, and the construction of the soil in the study area is
considered to be lamellar and block construction. The primary goals of this study
were to use GIS techniques to assess the soil fertility of some soils in Bani Waleed and

their suitability for various agricultural crops.

Materials and methods

Description of the Study Area

The studied area is located in the north-west part of Libya between longitudes
14°15'21E and 14°2519E and latitudes 31°28'36N and 31°35'30N (Fig. ’I). Suf Al-

jien lies to the east of Bani Walid City. It occupies an area of about 10,000 hectares.
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Evaluation of some chemical properties by Using GIS Techniques for

Soils of Suf Al-jjin, Bani Waleed - Libya)

E.S.K. Aboghaiyas1 ; Khadeejah.A.M.AIgheetahz; Abdalfettah. A. M. Tekhikh'
- Soil and Water Department, Faculty of Agriculture, Bani Waleed University, Libya.
z Geography Department, Faculty of Art, Bani Waleed University, Libya.
ABSRACT

Wadi Suf Al-jjin is one of the most important valleys that can be invested in the
cultivation of various crops, located in the south-east of the Bani Walid region, where

its area is estimated at about 10,000 hectares.

The objective of this work is to prepare a database for some localities in the area, a
prerequisite to all locative efficiency nexus for sustainable development in Libya. in
order to know the chemical properties and nutrient availability of the soil. The
samples were analyzed for pH values, electrical conductivity (EC), calcium
carbonates (CaCO3), available N, available P, and available K. Eighteen soil samples
were collected at different depths, and the locations were determined using the
Global Positioning System (GPS). The results of the study proved that there are
different variances in the properties. Soils and their characteristics in the Suf Al-jjin
valley are affected to a great extent by the nature and conditions in which they are
found. Generally, aridity is the main characteristic of such soils, and most of these are
undeveloped or partly developed and may include a number of diagnostic horizons
which characterize the arid areas. Soil in the study area contains low organic matter,

low nutrients, and medium to high levels of calcium carbonate.

Keywords:, electrical conductivity, Soil fertility, Bani Walid, GIS
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Rhizopus stolonifer 0.0 0.0 100.0 100.0 50.00bc
Average for
21.04c 52.30b 80.30a 89.82a 60.87b
concentration’s
Control 0.0 0.0 0.0 0.0 0.0

* Means with the same letter are not significantly, by Duncan multiple test at (0.01).

The results dealing with the antifungal effect showed hoextract (thyme and garlic)

significant differences between the average of two plants.

On the contrary, the obtained results are not in agreement with the work of Latif
et al, (2006) who found that garlic extract is more effective. The contravention
between these results might be due to method of extraction, type of used medium /n

vitroand a varied of fungal isolate.

Further studies are reguired to investigate the affect of those extracts in vivo, and to
find out specific plant extracts that have a multi — compounds of active materials that
help to control most of fung assocateid with chickpea to have long save storage. Also
The fungal growth may significantly be limited by packaging and mechanical drying

before storage.

In addition to Find out specific plant extracts that have a multi — compounds of active

materials that help to control most of plant pathogens.
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The obtained results are in the line of Kumar et al, (2008) who stated that thyme
essential oil exhibit broad fungi toxic spectrum against eight fungal strains at
concentration of 0.7 ml/ ml. Also, Gurjar et al, (2012) showed that application of
plant products especially essential oils as in the thyme plant is a very attractive

method for controlling post — harvest diseases.

Meantime, Weisany et al, (2019) evaluated the antifu ngal activity of Iranian thyme
and dill against the phytopathogen. Collerotrichum nymphae, Each one was effective
in reducing the mycelial growth even by 90% after 9 days treatment. Furthermore, a

strong inhibitory effect on conidia germination was observed.

B. Effect of garlic extract:

Alternaria alternata was more sensitive to the action of garlic extract (Table 4) since
the growth was completely inhihited at 10%, while Aspergillus flavus was resistant
compared with other fungi since its growth reduction reached to 41.81% and not
completely inhibited even at high concentration of the extract, i .e .20% Also, data
reveal that the growth reduction was gradually increased with increasing
concentration. It was 21.04%, on the average, at 5%, whereas it reached to 89.82%
reduction at 20% .

The obtained data are in agreement with those obtained by Latif et al,(2006) who
found that Alternaria alternatawas most sensitive fungus to the plant extract.
Table (4): The inhibitory effect of aqueous extract of garlic (A/lium sativum L.) at

different concentrations on the growth of five pathogenic fungi

Percentage of growth reduction Garlic _
for f |
Pathogenic fungi concentrations * X for unga
reduction
5 10 15 20
Aiternaria alternata 0.0 100.0 100.0 100.0 75.00a
Aspergillus flavus 10.74 35.56 49.26 71.67 41.81c
Aspergillus niger 32.96 58.70 80.19 100.0 67.96ab
Penicillium sp. 61.48 67.22 72.04 77.41 69.54a
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The inhibition effect was increased with increasing of used concentration (Table 3).
At20% of thyme extract, the growth of Alternaria alternata, Aspergillus flavus and
Rhizopus stolonifer was completely inhibited. In addition, the growth of Alrernaria
was also completely inhibited at 15% of the same extract, no inhibition for and

Rhizopus stoloifer at 5% concemlration and Penicillium at 20%.

Table (3): The antifungal of fect aqueous extract of thyme ( Thymus vulgaris. L)

at different concentration’s on the in vitro growth of five pathogenit fungi *

Percentage of growth reduction Thyme Average of
Pathogenic fungi concentration, fungal
5 10 15 20 reduction
Alternaria alternata 28.89 90.19 100.0 100.0 79.77 a
Aspergillus flavus 26.30 56.48 85.74 100.0 67.13 ab
Aspergillus niger 33.15 83.15 85.82 87.22 7233 a
Penicillium sp. 0.0 28.33 85.0 96.48 52.45 bc
Rhizopus stolonifer 0.0 25.0 91.85 100.0 54.21¢
Average for c b a a
concentration’s 17.67 56.63 89.68 96.74 65.18
Control 0.0 0.0 0.0 0.0 0.0

* Means with the same letter are not significantly , by Duncan multiple test at (0.01).

It was noticed a highly significant differences between the fungi and the used

concertrations.

Alternaria alternatawas very sensitive to the action of thyme extract (79.77%), while
Penicillium sp. was more resistant (52.45%) with a highly significant difference. The
other tested fungi were intermediate in this respect. In general, the thyme
concentration of 20% exhibited a large value of growth reduction, being (96.74%),
while the concentration of 5% caused low of growth reduction (17.67%). The
difference between these two treatments was highly significance at 1% of

probability.
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Data obtained are presented in Table (2). A total number of 411 fungal isolates were
obtained from unsterilized seed surface compared to 254 fungal isolates using
surface sterilized seeds. Several fungal species belonging to four genera were
isolated. The isolates vere identified to Alrernaria alternata, Aspergillus flavus,
Aspergillus niger and Rhizopus stolonifer. The last fungus was recorded in high
frequency, being 37.71% . Also, the seeds that imported from Morocco were more
infected, while the lowest infection was recorded from the seeds which imported
from Mexico. A more or less similar results were obtained by Suhag (1973) and

Kumar and Srivastave (1985).

Table (2): Number and frequency of fungi associated with surface unstenilized

chickpea seeds imported from four different countries after 10 days of

incubation at 25+ 2°C.

Number of isolated fungi from
Total
Isolated fungi unsterilized chiexpea frequency
fungi
Russia Morocco Mexico India
Alternaria alternata 4 20 8 6 38 9.25
Aspergillus flavus 10 5 5 7 27 6.57
Aspergillus niger 32 19 19 25 95 23.11
Aspergillus spp. 20 21 0 39 80 19.47
Penicillium spp. 6 1 0 9 16 3.89
Rhizopus stolonifer 15 73 25 42 155 37.71
To[a/fungi 87 139 57 128 411
Seed infection, 435 69.5 28.5 64.0
L.S.D. (0.01) 1.78 1.68 2.37 1.86

Antifungal effect of plant extracts on the in vitro growth of

pathogenic fungi.

A. Effect of thyme extract:

17 )
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might be attributed to the possibility of its antagonism and competition against other

fungi (Agarwal et al,2011).

The seeds that imported from Morocco were more infected (43.0%), while that
imported from Mexico had low infection (19.0%). The result data are in agreement
with those recorded by Agarwal er a/.(2011)who stated that in ch.ckpea seeds have,
high incidence of Rhizopus and Aspergillus niger. was found. The results
concerning the differences in frequency of fungal isolates are in agreement with the

results of Abdel- Hafeez (2004).

Table (1): Number and frequency of fungi associated with surface sterilized

chickpea seeds imported from four countries using MSA medium after 10 days

of incubation at 25+ 2°C .

Number of isolated fungi
Isolated fungi Total fungi frequency
Russia | Morocco | Mexico | India

Alternaria alternata 0 16 4 3 23 9.06
Aspergillus flavus 5 3 3 3 14 5.51
Aspergillus spp. 1 6 0 0 7 2.76
Aspergillus niger 24 17 8 14 63 24.80
Aspergillus spp. 14 4 2 16 36 1417
Penicillum spp. 2 1 1 2 6 2.36
Rhizopus stoionifer 7 30 19 38 94 37.01
Unknown fungi 0 9 1 1 11 433
Total number of
fungi 53 86 38 77 254
Seed infection. 26.5 43.0 19.0 38.5
L.S.D (0.01) 1.65 2.45 1.16 3.05

Isolation from surface unsatirized chickpea imported seeds:
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Different concentrations (5,10,15 and 20%) of each plant extract were separately
prepared and incorporated into sterilized PDA medium just before solidification. Five
mm diameter dislplugs were cut from the margin of 7 days — old fungal colonies of
each tested isolate and put in the center of each plant. Three replicated dishes were

used for each treatment. The untreated plates with the extract were used as control.

All the plates were incubated at 25+2°C. The radial growth was measured (mm)
when the growth reached to the edge of control plate treatment. The percentage of
growth reduction was determined using the following formula (Soy tong and

Noiaium, 2000).

Growth reduction(%)

growth diameter in the control 1-growth diameter in the treatment X100

Growth diameter in the control

Statistical analysis

The obtained data were statistically analyzed using Analysis of Variance (ANOVA)
method. The least significant Difference (LSD) and Duncan multiple test were
employed to compare the differences among the means by using the program of

SAS(2006).
RESULTS AND DISCUSSION
Isolation from surface sterilized chickpea imported seeds:

That there are five species of fungi belonging to three genera were obtained (Table
1). The isolated fungi were identified to Alternaria Alternaria alternata, Aspergillus
flavus, Aspergillus glaueus, Aspergillus niger and Rhzopus stolonifer. The most
frequent fungus was Rhizopus stolonifer (37.01%), followed by Aspergillus niger
(24.80%), On the contrary, species of Penicillium, fallowed by Aspergillus glaucus

were less frequency (2.36 and 2.76%), respectively. The predominance of any fungus
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old cultures based on macroscopic and microscopic feutures. The isolate were
identified with the help of available literature (Ellis 1971, Barnett and

Hunter1972).
Isolation of external fungi:

The aforementioned procedure was repeated using unsterilized seeds (200seeds) of

each sample.

The frequency percentage of fungal isolates in all isolation trials was calculated by

the following formula (EL-Awadi, 1993).

Number colonies of a given fungus
Frequency of fungi = - X100
Total number of colonies

Also, the percentage of infection of each tested sample was determined according to

Zaidi and Pathak (2013) as follows:

Totel number of fungal colonies of a aiven seeds

% fungal infection = X100
o1ng Total Count of used seeds

preparation of plant extract:

The aqueous extract of each tested plant material was prepared through a blender
for 5 mines, in the presence of distilled water after their soaking for 3 days, then filtered
through sterilized want man No. 1 filter paper. The processed extract of each tested

plant was separately poured in the Erlenmeyer flasks, plugged with cotton and heated

o . . L o .
at 50 Cfor 15 min. to avoid contamination. All the extracts were stored at 4 C till use

(Dwivedi and Dwivedi,2012).
Antifungal activity of each extract in vitro.

The antifungal activity was determined using poisoned food technique (Bansal and

Gupta, 2000) as follows:
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plant extracts, their essential oils and their volatile components have been reported

to have strong antifungal activity (Tzortzakis and Economakis,2007).

The present research was conducted to isolate and identify the fungi associated with
four different imported chickpea seeds type "kabuli®. Also, the antifungal effect of
two plant extracts namely garlic and thyme on growth of the pathogenic fungi in

vitro.
MATERIALS AND METHODS
Source of chickpea seeds:

Imported chickpea seeds from India, Mexico, Morocco and Russian were randomly

obtained from the different local markets in Tripol Libya.
Isolation of fungi:

Fungal isolation study has been conducted in Agricalture High Inst tute Technology

Laboratory at Tarhona, Libya.

Two hundred seeds from each sample were tested for fungi using Malt Seed Extract

(MSA) Agar medium ( ISTA, 1966).
Isolation of internal fungi:

Two hundred chickpea seeds that imported from each country were surface
sterilized by sodium hypochlorite 5% and ethanol 70% solution for 2-3 minut. then
washed twice with sterilized distilled water and dried on sterilized filter papers under
aseptic condition. The treated seeds were transferred to petri dishes containing MSA
medium. The seeds were spaced in each plate. The dishes were incubated at 25+°C
for 10 days, after which the appeared fungal colonies were counted. Representintive
colonies were punfied by sub — culturing on fresh MSA plates using a single spore
technique and /or hypha L tip method according to Hansen (1926) and Riker and

Riker (1936), respectively. The identification of fungi was carried out on 10 days-
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INTRODUCTION

Chickpea (cicer arietinum L) is the most important legume crop and itis a major high
source of human and animal protein food. Also, it contains 62% carbohydrates 3%
fibers 5.2% oil , 3% ash, 0.3% phosphorous, in addition to, itis rich source of calcium,

iron and vitamin B and C ( Dawar er a/2007).

In Libya , chickpea is a component of most local dishes and is consumed in different
forms. The chickpea is sown in Libya since1989 at different stations but still Libya is

considered one of the major chickpea importing countries.

Many agricultural commodities are vulnerable to attack by various fungi (Bhat and
Vasanthi,2003). Seed borne fungi have been found to affect the growth and
productivity of different crop plants and the gap between average and potential yield

is mainly due to plant diseases.

Under the local storage conditions the chickpea seeds are infected with different
fungi these affect quality make some seeds unfit for sowing and human due to
mycotoxin consumption Also they deteriorate the stored products (Afzal eral, 1979

). The annual storage losses reach 10-15% even in the developed countries:

Fungicides is considered the most effective mean of controlling fungal diseases.
Howerer, They affect human health and cause environmental pollution (Pinto

etali1998).

Plant extracts have been reported to be effective against food and grain storage fungi,
foliar pathogens and soil-borne fungi (Bowers and Lockes, 2000). Therefore, the
application of plant extracts for controlling plant diseases is non-pollutive, effective,
non-hazardous and friendliness to the environment. Many plants have been used
because of their antimicrobial traits. There are 500.000 species of plants on the earth
and 1% of 265.000 flowering plants have been studied for their potential against

important medicine value (Cooks and Balick, 1994). In recent years, a number of
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FUNGI ASSOCIAED WITH IMPORTED CHICKPEA SEEDS AND THEIR
CONTROL BY THYME AND GARPLIC EXTRACTS

Hesham Mohamed Ali Al bozidy Azzaytuna University-Libya

ABSTRACT
The seeds of Chichpea from Morocco were more infected, while those from Mexico
were less infected in both treatment, surface sterilized seeds or surface unsterihzed

ones.

The isolation trials proved that the surface unsterilized chickpea seeds showed that

more fungi were isolated . compared with the surface sterilized seeds,

High, incidence of Rhizopus stolonifer (94,155) and Aspergillus niger (63,95) in

surface sterilized and unsterilized chickpea seads, respectively was found.

The antifungal effect of plant extracts /n vitrowas increased with increasing of used

concentration.

There was a highly significant effect among the fungi and each plant extract
concentrations. At 20% of thyme extract, the growth of Alrernaria alternata,
Aspergillus flavus, and Rhizopus stolonifer was completely inhibited.In addition to,
the growth of Alternaria alternata was also completely inhibited at 15% of the same

extract.

In case of using garlic extract, it was noticed that the growth of Alternaria Alternata
was completely inhibited at 10%. concentration. Alternaria Alternata was very
sensitive to the used plant extract i, e .garlic and thyme if compared with other tested
fungi. There was a highly significant effectamong the fungi In each concentration of

the used extract, while no significant between thyme and garlic extract was found.

Key words : Isolated fungi, chickpea seeds, plant extracts, control of pathogenic

fungi.
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