Al-Mukhtar Journal of
Agricultural, Veterinary, and
Environmental Sciences

Voulme 2
Issue 2

DEC 2024

i
i

EISSN :3006 - 8649 "\ PUBLISHED BY oMU
N e s P




Al-Mukhtar Journal of
Agricultural,
Veterinary and
Environmental Sciences

Peer-reviewed scientific journal, Volume Tow, Issue Tow, 2024

Published by Omar Al-Mukhtar University, Al-Bayda, Libya



Al-Mukhtar Journal of Agricultural, Veterinary and
Environmental Sciences

*The Author(s) 2024.* This article is distributed under the terms of
the *Creative Commons Attribution-NonCommercial 4.0
International License* ([http://creativecommons.org/licenses/by-
nc/4.0/ ]( http://creativecommons.org/licenses/by-nc/4.0/ )), which
permits unrestricted use, distribution, and reproduction in any
medium, *for non-commercial purposes only*, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

A peer-reviewed journal published by Omar Al-Mukhtar University, Al Bayda, Libya
Peer-reviewed scientific journal, Volume Tow, Issue Tow, 2024
Email: omu.j.ave@omu.edu.ly



http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:omu.j.ave@omu.edu.ly

EDITORS & STAFF

Editor-in-Chief

Prof. Dr. Nawara Ali Mohammed Al-Obaidi
Prof. Nawara Muhammad Balgasim

Prof. Zahra Ibrahim Al-Jali

Prof. Dr. Nasser Al-Maslati

Prof. Dr. Magda Rizq Emraj

Dr. Ahmed Atiya Al-Mansouri

Dr. Osama Abdel-Hamid Abdel-Aty

Dr. Hamida Abdel Nabi Youssef

Dr. Abdel-Ghani Abdel-Fattah Hamad Al-Kaloush,
Dr. Khadija Muhammad Othman Al-Haddad
Dr. Fatima Faraj Muhammad

Dr. Muhammad Abdel Karim Moamen

Advisory Committee

Prof. Ibrahim Saleh Milad, Omar Al-Mukhtar University

Prof. Ariel Guti Veterinary Educational and Research Institute-India

Prof. Muhammad Ali Saeed, Omar Al-Mukhtar University

Prof. Ibrahim Ali Azaqa, Sebha University

Prof. Malik Raisul Islam Agricultural Sciences University of Agricultural Sciences and Technology
- India

Prof. Abdul Hamid Salem Issa Al-Haddad, Misrata University

Prof. Omar Musa Al-Senussi, Omar Al-Mukhtar University

Prof. Muhammad Ali Musa Boubakra, Omar Al-Mukhtar University

Prof. Abdel Hafeez Abdel Rahman Bouaida, Omar Al-Mukhtar University
Prof. Nasser Abdel Razek Abdel Mawla, Omar Al Mukhtar University
Prof. Abdul Hamid Hamad Charity, Omar Al-Mukhtar University

Support Team

Mr. Salah Muftah Abdullah
Ms. Suad Saeed Ahmeida



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental
Sciences 02: (2), 2024

Papers Pages

Assessment of soil fertility using geographic information systems and
fertility indicators: a case study for the Bani Walid area 01-20
Abdulbaset E. Salama
Identification of Insect Pests in Stored Pulses within Tripoli, Libya
21-30
Nagat A. Abuelnnor
Investigation of fungi contaminating broiler feed in some poultry farms in Syria
Ammar M. Mostafa Tawfek K. Dalla Fahem A. Abdalaziz 31-37
Munzer S. Tamouz
A Descriptive Study of The Barbary Partridge in the Green Mountain
Region of Cyrenaica - Libya 38-47
Tarek A. S. Altief Rayigh A. Saeid Salem A. Amaizik
Impact of Soaking Wheat Grains in Gibberellic Acid Under Varying
Sodium Chloride (NaCl) Concentrations
48-55
Imbarkah F Aboubakr Ahmed S Issa Ayiman F Ahmed
Gamila S Muhammed
Prevalence of Babesia Infection in the Northeastern Part of Libya
(Camelus Dromedaries)
56-62
Salwa M.S Al-Fazzani Radya A.A. Mustufa Mohamed S.M. Elgther
Nawara M. B. Eissa*
Impact of Amoxicillin on the Germination and Early Growth Phase of Seedlings of
Lentil and Chickpea Varieties 63-73
Esraa Samir Al-Boush
Estimating some Genetic parameters of growth indicators & yield for Pure Lines of

Chili pepper 74-86

Lama Alloun Azieza Mardeekhy Shaemae Samou Lava Mostafa
The Determination of The Initiative Amount of Ammonium Sulfate Fertilizer Rates
for Biological Nitrogen Fixation by Rhizobium Bacteria on Vicia Faba Plant Under
Local Condition 87-94

Fatema. 1. Benamer Hoda. A. Elhadede
Evaluation of Quality characteristics of three local soft wheats (bread wheat) varieties
and an introduced variety grown under a supplementary irrigation system
95-104
Jamal O. Nasr Salaheldin M. Abo-Gharsa
Mohamed A. Elkekli Nasir M. Khatab
Biochemical study of three legume types by vitamin B12 and aqueous extracts of

Cucurbita pepo L. leaves influence 105-113

Wasan Salih Hussain Ban Abdul-Aziz Edan Noor Al-huda A. Mohammed Taher



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 02 (2): 01-20, 2024
Doi: https://doi.org/10.54172/rp00hm94

Research Article 8Open Access
Assessment of soil fertility using geographic information systems and .
fertility indicators: a case study for the Bani Walid area Checkfor

Abdulbaset E. Salama

*Corresponding author:

bdalbastslamt361@gmail.com,
Department of Soil and Water,
Faculty of Agriculture, Bani
Waleed University, Libya.

Received:
25 February 2024

Accepted:
19 August 2024

Publish online:
04 October 2024

Abstract: This research presents an assessment of soil fertility by (GIS)
and three main quality indices: The Nutrients index (NI), Soil Fertility In-
dex (%), and soil quality (SQ) Soil samples were collected from the study
area, GIS application and fertility indicators were found to contain the fol-
lowing: pH ranges from (7.00 to 7.50) is mildly/strongly alkaline the EC
was characterized as non-saline- strong (range from 0.15 - 22.00) and mod-
erately calcareous, calcareous soil (the CaCO3 range from 16.30% to
41.00%. ) The soil had a low soil OM content which did not exceed,
55.28%.the OM ranges from (0.33 % to 1.61%). CEC ranged from (4.35-
12.70). ESP (%) ranged from (2.43 to 25.30). Soil most are non-sodic
(96.96 %.), and the soil bulk density (BD) ranged from 1.13 to 1.56. Tex-
ture sandy loam >loam> loams sandy>clay loam, respectively. Nutrients
cover about 50% very low .low 23%, low levels are 25%, acceptable levels
are 23%, high values are 0.99% and medium 0.0061%, and very poor and
poor levels are 1%.by quality indices for three zones: NI gives high for K,
P and low for N, Cu, Zn, Fe, and Mn respectively. SF (%) is Excellent for
K(C1) and Nonagricultural for P, N, Cu, Zn, Fe and Mn (C6) respectively.
(SQ): (S3), > (S2), > (S1). Respectively.

Keywords: GIS; Nutrients; Soil; Index And Fertility.
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INTRODUCTION

The fundamentals of soil fertility are predicated on an understanding of a soil's chemical and physi-
cal characteristics and how this affects plant development. Once these characteristics are identified,
soil can be altered by physical methods and the addition of materials that will change the soil's natu-
ral composition, Major element and micronutrient deficiencies have been linked to specific soil
properties. (N, P, K Fe, Mn, Cu, Zn) . The nutrients that plants need can be arranged from the most
mobile to the least mobile within the plant based on how mobile they are: « Very mobile: Mg, N, P,
and K ¢ Slightly mobile: S « Immobile: Cu, Fe, Mo, and Zn ¢ Very immobile: B and Ca. The pH of
soil water varies from 5.5 to 6.5; strongly weathered soils are closer to pH 5.5 while less weathered
soils are closer to pH 6.5. (Jones Jr, 2012) quality (SQ) refers to the ecosystem's and soil's capacity
to provide plants with the nutrients they require at every stage of growth to maintain crop yield.
(Mukherjee & Lal, 2015). Index of Fertility (FI) Numerous applications in the fields of study
that support the long-term viability of soil management depend on the understanding of soil fer-
tility (Mohamed et al., 2020).

Libyan soils are typically shallow, and sandy, with low organic matter content and water-holding
capacity.(Laytimi & Area, 2002). Physical indicators that affect soil quality include bulk density,
root depth, and soil texture. Chemical indicators that affect soil quality include cation exchange ca-
pacity (CEC), electric conductivity (EC), and pH these indicators and soil quality have highly sig-
nificant correlations. (Istijono & Harianti, 2019; Moore et al., 2016). By allocating data to soil maps
and using the maps' multicriteria for decision analysis, one may create a themed map that prioritizes
soil conservation and management using GIS-based multicriteria decision analysis techniques.
(Varade et al., 2017). Aimed at evaluating the fertility status of soils in the study area using fer-
tility ratings and nutrient index to determine the variability existing among soil physicochemi-
cal properties.

The main objective of this research was to assess the soil of the study areas by this paper ap-
plies GIS and fertility index, for agricultural investment to help decision-makers and regional
governments find the best solutions for improving soil quality and address the issue of food se-
curity, which is one of the most significances concerns for sustainable development.

MATERIALS AND METHODS

Study area

Geographically, the study area is located between 448200 to 451800 E and latitudes 3492700 to
3439600 N East Longitude and the geographical extent of the Bani Waleed region in the northwest
of Libya. The studied area is known as Wadi Al-Qalala'a Fig (1). It has an area of 740.55ha, with a
medium to low available water content Due to the dry climate.

Methodology

The study was elaborated through four stages. The first stage was consecrated to build up the spatial
database by processing topographic maps; (a) collection, digitizing, and mosaicking of the topo-
graphic maps (b) mosaicking clipping the topographic maps excerpt the studied area), by using the
software of geographic information system (ArcGIS 10.3). The second stage was consecrated to the
fieldwork to collect the sample's soil at depth (0-60 cm). Laboratory work represented the third in-
cluded the chemical characterization of soil samples. Fig (2).



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 02 (2): 01-20, 2024 page3 of20

AAENED RNEG EEBdE ARORS T LERE dB2ES ddidEe
L ey T | i ol Ed ]
& sl s A —— -

Figure: (1). Location studied of area. By using Google Earth and software (ArcGIS 10.3).

448200 448800 449400 450000 450600 451200 451800

3493600

3492700

448200 448800 445400 450000 450600 451200 451800

o 0ITE 08 1.1 1.08 22

& soilsamples

Figure: (2). Studied area and soil sample locations
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Analysis of Soil Samples:

Soil Sampling and Analysis
o Sample Collection: Thirty-two soil samples were collected from the root zone (0-60 cm depth)
in the studied area.

e Sample Preparation: The samples were air-dried and crushed, passing through a 2 mm sieve for
subsequent analyses.

e Sampling Design: A random nested soil sampling design was employed, covering the entire ar-
ea (see Fig. 2).

Soil Physical Analysis
o Texture: Sieves and the hydrometer method were used to determine soil texture (Kettler et al.,
2001).

e Chemical Analysis
o Salinity: Measured in the soil paste extract.

o pH: Determined in a 1:2.5 soil suspension using an EC meter and pH measurement (Page et al.,
1982).

o Sodium Adsorption Ratio (SAR): Calculated based on soluble concentrations of Ca, Mg, and
Na.

o Organic Matter Content (OM%): Assessed using the Walkley & Black method (Page et al.,
1982).

o Calcium Carbonate (CaCO3%): Determined via the pressure calcimeter method (Page et al.,
1982).

Available Nutrients Assessment
e Nutrients: The content of available nutrients (K, P, B, Fe, Zn, Mn, Cu) was extracted using
the method by Soltanpour (Soltanpour, 1991).

e Potassium: Measured using a flame photometer (Page et al., 1982).

e Micronutrients: Assessed by atomic absorption.

Soil fertility evaluation
o Nutrient index (NI) Using these fertility classes Table :( 2), the Nutrient Index was calculated
using the following equation (1).

(Nutrient Index (NI) =((NL # 1+ NM = 2+ NH # 3))/NT.

e Where, NL, NM, and NH are several samples falling in low, medium, and high classes of
nutrient status, respectively and NT is the total number of samples analyzed for a given area.

e Soil Fertility Index (%) based on the samples in each of the six classes according to Table

3).
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Table:(1). Rating chart for analyzed soil nutrient values, Physical, and Chemical Characterization

Class Rating Class Rating
EC(dS/m)* Available Potassium (K) ** (mgkg-1)
Nonsaline <2 LOW <200
Very slightly saline 2to<4 Medium 200 - 400
Slightly saline 4t0<8 High >400
Moderately saline 8to< 16 Extraction Method DTPA
Strongly saline >16 Iron (Fe) *** (PPM)
ESP%* LOW <2.5
Non- Sodic <15 Adequate 2.5-5.0
Sodic >15 High >5.0
CaCO3 %* CaCO3 % Manganese (Mn) *** (PPM)
Non-Calcareous <15 LOW <0.6
Moderately Calcareous 15-20 Adequate
Calcareous >20 High >2.0
OM% * Zinc (Zn) *** (PPM)
<1 very low LOW <1.0
1-2.5 low Adequate 1-1.5
2.5-5.0 medium High >1.5
5.0-10.0 high Copper (Cu) *** (PPM)
>10.0 very high LOW <0.6
PH * Adequate 0.60 —2.0
<5.5 strongly acidic High >2.0
5.5-6.2 moderately acidic Extraction Method Hot water
6.2-7.0 neutral Boron(B) *** (PPM)
7.0-7.8 moderately alkaline LOW <0.5
>7.8 strongly alkaline Adequate 0.5-2.0
Available Nitrogen (N)** (mgkg-1) High >2.0
LOW <40
Medium 40 - 80
High >80
Available Phosphorus (P)** (mgkg-1)
LOW <10
Medium 10- 15
High >15

*USDA (2017), (** Hamissa, M. et al 1993) and (*** Calabi-Floody, M .et al 2017).

Table :(2). Nutrient Index with Range and Remarks

Fertility level Range of soil nutrient ~ Nutrient indexes Fertility level
Low Below 1.67 I Low
Medium 1.67-2.33 1I Medium
High Above 2.33 I High

Table :( 3).. Fertility classes according to (Storie, 1933 and 1944).
Fertility Class Fertility Index% Description
Cl >80 Excellent
C2 <80->60 Good
C3 <60->40 Fair
C4 <40->20 Poor
C5 <20->10 Very poor
C6 <10 Nonagricultural
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The used Soil quality (SQ) classes into there are shown in Table (4)

Table :(4). Quantitative and qualitative classifications of considered indicators.

Indicators Range Class
<1.13 High quality S1

Soil quality 1.13-1.46 S2 (Moderate quality)
>1.46 S3 (Low quality)

The fertility index was described according to Equation (2): (Kosmas, C. et al 1999)
FI = (FN x FP x FK xF Cu x FZn x FFe x FMn) 7

where FI = fertility index, FN, FP, FK, FCu, FZn, FFe, and FMn = available nitrogen, phosphorus,
potassium, copper, zinc, iron, and manganese respectively.

RESULTS

Table :(5). Physical and Chemical Characteristics of soil samples

Sample EC Soluble Ions(meq/) 1 CaCO3 OM
No PH 4om  cat2 Mgt2  Nat2 (%) (%) CP¢  ESP% BD  Texture
1 7.40  16.00 55 322 77.7 29.50 0.87 4.35 13.56 1.32 SL
2 7.40 0.15 1.8 1.4 4.3 17.50 033 1043 3.45 1.56 SL
3 7.30 1.92 10 4.8 3.1 16.30 0.50 6.09 6.00 1.55 SL
4 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
5 7.40 0.15 1.8 1.4 4.3 17.50 033 1043 3.45 1.56 SL
6 7.40  16.00 55 322 71.7 29.50 0.87 4.35 13.56 1.32 SL
7 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
8 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
9 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
10 7.40 0.15 1.8 1.4 4.3 17.50 0.33 10.43 345 1.56 SL
11 740  16.00 55 322 77.7 29.50 0.87 4.35 13.56 1.32 SL
12 7.40 0.15 1.8 1.4 4.3 17.50 033 1043 3.45 1.56 SL
13 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
14 7.00  22.00 75.8 43.6 119.5 28.00 0.50 4.35 25.30 1.51 LS
15 7.40 0.15 1.8 1.4 4.3 17.50 033 1043 3.45 1.56 SL
16 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
17 7.40  16.00 55 322 71.7 29.50 0.87 4.35 13.56 1.32 SL
18 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
19 7.40 0.15 1.8 1.4 4.3 17.50 0.33 10.43 3.45 1.56 SL
20 7.40 0.15 1.8 1.4 4.3 17.50 0.33 10.43 345 1.56 SL
21 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
22 7.10 7.00 31 28 24.4 25.30 1.00 12.70 12.00 1.54 CL
23 7.00 1.60 10 4.3 6.8 41.00 1.61 12.00 7.88 1.13 L
24 7.50 2.00 7.2 52 6.8 31.50 1.24  11.50 243 1.25 L
25 7.50 2.00 7.2 52 6.8 31.50 1.24  11.50 243 1.25 L
26 7.50 2.00 7.2 52 6.8 31.50 124  11.50 243 1.25 L
27 7.50 2.00 7.2 52 6.8 31.50 124  11.50 243 1.25 L
28 7.50 2.00 7.2 52 6.8 31.50 124  11.50 243 1.25 L
29 7.10 7.00 31 28 244 25.30 1.00  12.70 12.00 1.54 CL
30 7.00 1.60 10 4.3 6.3 41.00 1.61 12.00 7.88 1.13 L
31 7.40 16.00 55 32.2 77.7 29.50 0.87 4.35 13.56 1.32 SL
32 7.40 16.00 55 32.2 77.7 29.50 0.87 4.35 13.56 1.32 SL

As displayed in Tables 5 and 6, the Soil pH in the soils studied was (ranging from 7.00 to 7.50, with
an average of 7.26), let’s consider the hydrogen ion concentration (H+). This adjustment reveals
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that the soil settings are mild to strongly alkaline (Brady & Weil, 2002). There is a need to reduce
soil alkaline to improve soil fertility for sustainable soil fertility management.

As displayed in Tables 5 and 6, the Soil electrical conductivity (EC) was nonsaline to highly salini-
ty soils in the soils studied and ranged from 0.15 to 22.00 dS/m, with an average of 5.03 dS/m.
Figure 3 (EC) shows the spatial distribution of EC. The study area was divided into Four categories
of EC: Non-Saline, Very Slightly Saline, Moderately Saline, and Strongly Saline: 149.470ha,
20.18%, 264.19ha, 35.68%, 162.36ha, 21.92%, 164.52ha, and 22.22%, respectively. As show Table
(1). (Shokr et al., 2021).

448200 448800 449400 450000 450600 451200 451800
1 1 1 1 1 1 1

z

3493600
3493600

3492700
3492700

1 1 | | | | 1
448200 448800 449400 450000 450600 451200 451800
0 0275 055 1.4 185 22 e

Spatial distribution of (EC)
Class Area(ha) Area(%)

Monsaline 149.47 2018

[ very slightly saline 26419 35 68
I Moderately saline  162.36 21.92
[ stongly saline 164.52 2222

Figure: (3). spatial distribution of the EC(dS/m) .
"The results displayed in Tables 5 and 6 reveal that the CaCO3 content ranges from 16.30% to
41.00%, with an average of 30.06%. These findings suggest soils with a moderate to high calcium
content. Within the study area, two predominant classes: ‘Moderately Calcareous’ and ‘Calcare-
ous.” The spatial distribution of CaCO3 soil samples, as depicted in Figure 4, further illustrates this
pattern:
e Moderately Calcareous: Covers 30.21 hectares (approximately 4.08% of the area).
e Calcareous: Dominates a substantial portion, spanning 710.19 hectares (about 95.92%).
It’s worth noting that soils in the Mediterranean region often form in situ, and their characteristics
persistently reflect the underlying parent material from which they originate." (Bockheim et al.,
2005).

448200 448800 449400 450000 450600 451200 451800
1 [ 1 [ 1 [ 1

3493600

3492700

1 [} 1 [} 1 [} 1
448200 448800 449400 450000 450600 451200 451800

0 0275 055 1.1 1.85 22
ilometers

Spatial distribution of (CaCO3)

Class Area (ha) Area (%)
I Voderately Calcareous 30.21 4.08
I caicareous 71034 95.92

Figure: (4). spatial distribution of the CaCO3 (%).
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Displayed in Tables 5 and 6, the organic matter content was low in the soils studied and ranged
from 0.33% to 1.61%, with an average of 1.03. that indicated that the organic matter content ranged
from less than 2% (very low) to (low) in the soils AS shown (Table 1). Figure 5 (OM) showed the
spatial distribution of OM. The study area was divided into two categories of OM: very low and
low 331.19 ha, 44.72%, 409.36 ha, and 55.28%, respectively. Hence, it is recommended to use or-
ganic fertilizers (Bot & Benites, 2005).

448200 448800 449400 450000 450600 451200 451800
1 1 [ 1 [ 1 1

3493600

3492700

1 1 1 1 1 1 1
448200 448800 449400 450000 450600 451200 451800

[} 0275 055 11 185 22
o

Spatial distribution of (OM)
Class Area (ha) Area(%)

Pl verylow 33119 4472
[ Low 40936 5528

Figure: (5). spatial distribution of the OM (%).

The results of CEC ranged from 4.35-12.70 CEC (meq/100 g) with an average value of CEC
(meq/100 g) is 9.76. The CECs of the clay minerals in the soil of study areas Kaolinitel:1. Fig-
ure(6) (CEC) shows the spatial distribution of CEC. The study area was divided into two categories
(below 5, between 5 and 13) 12.271ha, 1.66%, 728.28ha, and 98.43%, respectively. Low CEC soils
are not as resilient and are unable to accumulate nutrient stores The CEC of many sandy soils is less
than 4 cmolc/kg. The entire capacity for storing nutrients is determined by the kind, amount, and
content of clay. For most crops, values greater than 10 cmolc/kg are deemed adequate
(Nachtergaele et al., 2023).

448200 448800 449400 450000 450600 451200 451800
1 1 1 1 1 1 1

-

3493600

3492700

1 1 1 1 1 1 1
448200 448800 449400 450000 450600 451200 451800

] 0275 055 11 165 22

Spatial distribution of (CEC)

Range Area(ha) Area( %)
[ |BELOWS 12.27 1.66
[ BETWEEN 5AND 13 728.28 98.34

Figure: (6). spatial distribution of the CEC (meq/100 g)
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As displayed in Tables 5 and 6, the ESP (%) in soils studied Was ranged from 2.43 to 25.30 ESP
(%), with an average of 7.87. Figure 7 ESP (%) shows the spatial distribution of ESP (%). The
study area was divided into two categories of ESP (%): Non-Sodic and Sodic 781.03 ha, 96.96%,
22.51 ha, and 3.04% respectively.

448200 448800 449400 450000 450600 451200 451800
1 1 1 1 1 1 1

3493600

3492700

1 1 1 1 1 1 1
448200 448800 449400 450000 450600 451200 451800

1] 0275 055 1.1 1.85 22 tomet
Spatial distribution of (ESP)
Class Area (ha) Area (%)

I von -Sodic  718.03  96.96

[ ] Sodic 22.51 3.04

Figure: (7). spatial distribution of the SEP (%)

As displayed in Tables 5 and 6, the soil bulk density (BD, Mg-cm ) in soils studied ranged from
1.13 to 1.56 (BD, Mg-cm ) with an average of 1.33. Displayed the soil studied area Textural Class
in Table 5b has four categories Sandy loam(sample 1,2,3,5,6,10,11,12,15,17,19,20,31 and 32) loam
(samples4,7,8,9,13,16,18,21,23, 24,25,26,27,28, and 30) loam Sandy(sample 14) and Clay Loam
(samples 22 and 29) One significant physical factor affecting soil sustainability is soil texture. It has
an impact on microbial activity, tillage, irrigation techniques, soil aeration, nutrient absorption, in-
filtration and retention of water, and more (Gupta, 2007).

Table (6). Statistics of some soil properties

Statistic soil properties

PH EC CaCO3 OM CEC ESP BD
Meta 7.26 5.03 30.06 1.03 9.76 7.87 1.33
Med 7.40 1.60 29.50 1.00 11.50 7.88 1.32
Std 0.21 6.62 9.07 0.50 3.13 5.14 0.18
Ran 0.50 21.85 24.70 1.28 8.35 22.87 0.43
Min 7.00 0.15 16.30 0.33 435 2.43 1.13
Max 7.50 22.00 41.00 1.61 12.70 25.30 1.56

Soil fertility evaluation the current study used a geographic information system (GIS) to carry out
a spatial model for the assessment of soil quality. The four main quality indices used in the study
were the nutrient index (NI), fertility index (FI), chemical index (CI), and soil quality (SQ).
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SAM.:No Micronutrient contents (ppm and N %) Macronutrient contents(ppm )
K P N Cu Zn Fe Mn

1 420.00 9.14 0.03 0.36 1.02 1.02 0.78
2 460.00 2.46 0.02 0.26 0.54 0.76 1.70
3 700.00 3.69 0.05 0.46 0.38 1.56 0.86
4 520.00 6.33 0.06 0.22 0.40 0.54 1.38
5 460.00 2.46 0.02 0.26 0.54 0.76 1.70
6 420.00 9.14 0.03 0.36 1.02 1.02 0.78
7 520.00 6.33 0.06 0.22 0.40 0.54 1.38
8 520.00 6.33 0.06 0.22 0.40 0.54 1.38
9 520.00 6.33 0.06 0.22 0.40 0.54 1.38
10 460.00 2.46 0.02 0.26 0.54 0.76 1.70
11 420.00 9.14 0.03 0.36 1.02 1.02 0.78
12 460.00 2.46 0.02 0.26 0.54 0.76 1.70
13 520.00 6.33 0.06 0.22 0.40 0.54 1.38
14 380.00 1.06 0.01 0.30 0.92 1.76 0.78
15 460.00 2.46 0.02 0.26 0.54 0.76 1.70
16 520.00 6.33 0.06 0.22 0.40 0.54 1.38
17 420.00 9.14 0.03 0.36 1.02 1.02 0.78
18 520.00 6.33 0.06 0.22 0.40 0.54 1.38
19 460.00 2.46 0.02 0.26 0.54 0.76 1.70
20 460.00 2.46 0.02 0.26 0.54 0.76 1.70
21 520.00 6.33 0.06 0.22 0.40 0.54 1.38
22 700.00 8.09 0.03 0.66 0.36 3.40 1.28
23 520.00 6.33 0.06 0.22 0.40 0.54 1.38
24 750.00 1.76 0.04 0.34 1.26 1.66 1.38
25 750.00 1.76 0.04 0.34 1.26 1.66 1.38
26 750.00 1.76 0.04 0.34 1.26 1.66 1.38
27 750.00 1.76 0.04 0.34 1.26 1.66 1.38
28 750.00 1.76 0.04 0.34 1.26 1.66 1.38
29 700.00 8.09 0.03 0.66 0.36 3.40 1.28
30 520.00 6.33 0.06 0.22 0.40 0.54 1.38
31 420.00 9.14 0.03 0.36 1.02 1.02 0.78
32 420.00 9.14 0.03 0.36 1.02 1.02 0.78
Summary of the Statistics for macro- and micronutrients

Mn
aver 530.94 0.04 0.31 0.69 1.10 1.30
MAX 0.06 0.66 1.26 34 1.7
MIN 0.01 0.22 0.36 0.54 0.78
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Spatial Distribution of Soil Macro and Micro Nutrients:

As displayed in Table 7, the soil potassium (K) in the soils studied ranged from 740 to 750 (K) with
an average of 530.94. Figure 8 (K) shows the spatial distribution of K. The study area was divided
into two categories K medium at 4.53 ha (0.16%) and high at 736.02 ha (99.39%) As shown in Ta-
ble (1). the types and concentrations of cation, the anion concentration, and the characteristics of the
soil action-exchange materials all affect how potassium is distributed across negatively charged
sites on the soil and in the soil solution. (Kilmer et al., 1968).

448200 448800 449400 450000 450600 451200 451800
! 1 1 ! ! 1 !

3493600

3492700

| 1 | | | 1 |
448200 448800 449400 450000 450600 451200 451800

o 0275 055 1.1 1.65 22
o

et

Spatial distribution of (K)
Class Arealha) Area( %)

B vedium 453 0.61
[ High 736.02 99.39

Figure: (8). spatial distribution of the (K ppm).

As displayed in Table 7, the soil phosphorus (P) in the soils studied ranged from 1.6 to 9.14 (P)
with an average of 530.94. Figure 9 (P) shows the spatial distribution of P. The study area was di-
vided into two categories of P: very low at 378.56 ha 51.12 % and low at 361.99 ha,48.88% As
shown in Table (1). It is critical to implement cutting-edge technologies that improve P utilization
efficiency and management concerns around low P. Using microbes for P solubilization (Hu et al.,
2023; Liu et al., 2023), partially activated P (Fang et al., 2022), slow/controlled release P fertilizers
(Fertahi et al., 2020; Teixeira et al., 2016), using nanotechnology (Basavegowda & Baek, 2021),
and creating foliar fertilizers (McBeath et al., 2020) are some of these creative approaches.
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| e 361.99 48.88

Figure: (9). spatial distribution of the (P ppm).
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As displayed in Table 7, the soil nitrogen (N) in the soils studied ranged from 0.01 to 0.06 (N) with
an average of 0.04. Figure 10 (N) shows the spatial distribution of N. The study area was divided
into two categories of N: trace-very poor at 320.04 ha.43.22% and slightly at 420.51 ha. 56.78%.
As shown in Table (1). Appropriate irrigation timing and nitrogen fertilizer dosage are efficient

ways to lower nitrogen leaching, enhance nitrogen utilization, and raise yields (He et al., 2023).
448200 448800 449400 450000 450600 451200 451800
I 1 I 1 1 1 1
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o 0275 0.55 1.1 1.68 2z

Spatial distribution of (N)
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B rrace 32004 4322

[ ] slight 42051 5678

Figure: (10). Spatial distribution of the (N %).

As displayed in Table 7, the soil copper (Cu) in the soils studied ranged from 0.22 to 0.66 (Cu) with
an average of 0.31. Figure 11 (Cu) shows the spatial distribution of Cu. The study area was divided
into two categories of Cu: very low for 673.87 ha (91.00%) and low for 66.86 ha (9.00%), As
shown in Table (1). Treatments for copper deficiencies often involve the following: « Applying acid
fertilizers to calcareous soils; « Liming acidic soils to raise pH levels; * Foliar fertilization.

448200 448800 449400 450000 450600 451200 451800
1 1 1 1 1 1 1

3493600

3492700
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Figure: (11). Spatial distribution of the (Cu ppm).

As displayed in Table 7, the soil zinc (Zn) in the soils studied ranged from 0.36 to 1.26 (Zn) with an
average of 0.69. Figure 12 (Zn) shows the spatial distribution of Zn. The study area was divided
into two categories of Zn: low for 684.25 ha (92.40%) and adequate for 56.30 ha (7.60%). As
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shown in Table (1) The types of soils affected by Zn deficiency include all soils with low Zn avail-

ability, such as high
1993).

3493600

3492700

As displayed in Table

pH calcareous soils, intensively cropped soils, and sandy soils (Kochian,
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Figure: (12). Spatial distribution of the (Zn ppm).

7, the soil iron (Fe) in the soils studied ranged from 0.54 to 3.4 (Fe) with an

average of 1.10. Figure 13 (Fe) shows the spatial distribution of Fe. The study area was divided into
two categories of Fe: below for 726.14 ha (98.05%) and adequate for 14.41 ha (1.95%), As shown
in Table (1). the usage of Fe fertilizers in the soil works in lowering the pH of the soil in the rhizo-
spheric region by the use of sulfur or additional acidifying agents (Sanchez-Rodriguez et al., 2013).

3493600

3492700

448200 448800 449400 450000 450600 451200 451800
1 1 1 1 1 1 1
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Figure: (13). Spatial distribution of the (Fe ppm).

As displayed in Table 7, the soil Manganese (Mn) in soils studied ranged from 0.78 to 1.7 (Mn)
with an average of 1.30. Figure 14 (Mn) shows the spatial distribution of Mn. The study area was
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divided into three categories of Mn: be very low for 51.08 ha (6.90%) and low for 235.11 ha
(31.75%) adequate for 454.36 ha 61.35%. As shown in Table (1). Because soluble Mn2+ is quickly
converted to plant-unavailable Mn oxides, fertilization with Mn salts at the soil surface is frequently
ineffective. The soil pH Must be corrected, (Rashed et al., 2019). it is advised to use environmental-
ly friendly sources, such as organic products like compost, animal manure, and microbial fertilizers,
which can improve plant growth and increase soil fertility (Ijaz et al., 2021; Marschner et al., 2003;
Meek et al., 1968).

448200 448800 449400 450000 450600 451200 451800
1 1 1 1 1 1 1
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[ Adequate 45436 61.35

Figure: (14). Spatial distribution of the (Mn ppm).

Index of Soil Fertility
The nutrient index (NI): value was determined to evaluate the research area's macro- and micronu-
trients' overall nutritional status. By Equation (1), Table (2), and Figure (15).

447600 448200 448800 449400 450000 450600 451200 451800
E . '
ZONE (1) . ZONE (3)

3493600
1
3493600

3492700
3492700

447600 448200 448800 445400 450000 450600 451200 451800

. 0 0275 055 1.1 165 2z
® soilsamples —— Kil

Figure: (15). Spatial distribution of the zones in the area study.

Three zones were used to examine macro- and micronutrients: zone (1) samples from 1 to 10, zone
(2) samples from 11 to 20, and zone (3) samples from 21 to 32. Displayed in Figure (14).
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Table (8-a). Summary of the Statistics for macro- and micronutrients: zone (1) samples.

Macro- and micronutrients (ppm but N%)

Stat K P N Cu Zn Fe Mn
Mean 500.00 5.47 041 28 .56 .80 1.30
Med 490.00 6.33 .040 26 47 76 1.38
Std. 81.10 2.59 019 .08 25 32 0.37
Ran 280.00 6.68 .04 24 64 1.02 92

Min 420.00 2.46 .02 22 38 54 78

Max 700.00 9.14 .06 46 1.02 1.56 1.70

Table (8-b). Summary of the Statistics for macro- and micronutrients: zone (2) samples.

Macro- and micronutrients (ppm but N%)

Stat K p N Cu Zn Fe Mn
Mean 462.00 4.82 0.03 0.27 0.63 0.85 1.33
Med 460.00 4.40 0.03 0.26 0.54 0.76 1.38
Std. 47.56 2.99 0.02 0.05 0.25 0.37 0.40
Ran 140.00 8.08 .05 .14 .62 1.22 .92
Min 380.00 1.06 .01 22 40 .54 18
Max 520.00 9.14 .06 .36 1.02 1.76 1.70

Table (8-c). Summary of the Statistics for macro- and micronutrients: zone (3) samples.

Macro- and micronutrients (ppm) ( N %)

Stat K p N Cu Zn Fe Mn

Mean 629.17 5.19 0.04 0.37 0.86 1.56 1.26
Med 700 6.33 0.04 0.34 1.02 1.66 1.38
Std. 136.94 3.17 0.01 0.15 0.42 0.98 0.23
Ran 330 7.38 0.03 0.44 0.9 2.86 0.6

Min 420 1.76 0.03 0.22 0.36 0.54 0.78
Max 750 9.14 0.06 0.66 1.26 34 1.38.

Equation (1) was used to calculate the nutrient index values of the soil nutrients shown in Table 7.
Nutrient Index categories I, II, and III were then assigned to these nutrient index values (Table 2).
Using tables (8-a-b-c), the fertility status of the three soil zones for macro- and micronutrients was
assessed for the study area. Table 9 provides the calculated values and corresponding nutrient index
categories.

Table:(9). Nutrient Index of macro- and micronutrients

Nutrients soil NI Fertility soil NI Fertility status soil NI Fertility
types status types types status

K+ I High 1 High 11 High

P — 11 High - 1 High o 11 High

N = I Low a I Low o I Low

Cu % | Low %‘1 I Low Z | Low

Zn [C\>] I Low 8 I Low 8 I Low

Fe I Low I Low I Low

Mn 1 Low I Low 1 Low

The provided information was found in Table (9) for each of the three zone uses, phosphorus and
potassium achieved a high value. The potassium values obtained from this investigation show that
the three-zone soils contain an adequate amount of available potassium and potassium. While the
low is not sufficient nitrogen, copper, zinc, iron, and Manganese fertility status was reported in Ta-
ble 9 (Abah et al., 2015; Verma et al., 2005). Fertility Index (%): was utilized to determine the soil
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fertility index values using Table (3), Table (10) displays the soil fertility values that were discov-
ered during this investigation.

Table :( 10). Fertility classes (FS) in the studied area.

Zone study Nutrients Fertility Class Fertility Index% Description
area

K* C1 98.39 Excellent

= P Co 1.08

S N C6 0.01

N Cu C6 0.01 Nonagricultural
Zn Co6 0.11
Fe C6 0.16
Mn C6 0.26
K* C1 98.31 Excellent

S P Co6 1.03

?ﬁf N Co 0.01

S Cu C6 0.06 Nonagricultural
Zn Co6 0.13
Fe Co6 0.18
Mn C6 0.28
K* C1 98.55 Excellent

o P Co6 0.81

T N C6 0.01

N Cu C6 0.06 Nonagricultural
Zn Co 0.13
Fe Co6 0.24
Mn Cé6 0.20

Table 10 data illustrates how the studied area index's fertility index and fertility class fit into two
classes: Excellent (C1) and Nonagricultural (C6).

Soil quality (SQ): Equation (2) and Table (7) were used in the study area's SQ calculation.

Table:(11). Soil quality (SQ) in the studied area

SAMPLE No FI Class SAMPLE No F1 Class
1 1.65 S3 17 1.22 S2
2 1.22 S2 18 1.44 S2
3 1.63 S3 19 1.65 S3
4 1.44 S2 20 1.44 S2
5 1.22 S2 21 1.22 S2
6 1.65 S3 22 1.22 S2
7 1.44 S2 23 1.44 S2
8 1.44 S2 24 2.09 S3
9 1.44 S2 25 1.44 S2
10 1.22 S2 26 1.76 S3
11 1.65 S3 27 1.76 S3
12 1.22 S2 28 1.76 S3
13 1.44 S2 29 1.76 S3
14 1.06 S1 30 1.76 S3
15 1.65 S3 31 2.09 S3
16 1.22 S2 32 1.44 S2

The findings showed that the three classes of soil quality (SQ) in the study area were low quality
(S3), moderate quality (S2), and high quality (S1). The quality of the soil samples was found to be
high (3.125%), moderate (3.25%), and low (40.625%), respectively. And the FI ranges from 1.22 to
2.02. according to table (11).
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Table (12). Pearson's correlation coefficient between soil Physical, Chemical macro-, and micronutrients in the study
area.

Parameter K P N Cu Zn Fe Mn
PH 0.155 -0.411%* -0.643%** 0.222 0.726** 0.177 -.016
EC -0.411%* 0.532%%* -0.364* 0.366* 0.451%** 0.238 -0.877**

CaCO3 0.098 0.408* 0.856** -0.344* -0.089 -0.274 -0.183
OM 0.320* 0.348* 0.913%** -0.225 -0.114 -0.145 -0.080
ECE -0.519%* -0.362* 0.463%* -0.189 -0.451%** 0.022 0.806%*
ESP -0.470%** 0.586%* -0.130 0.274 0.041 0.189 -0.782%*
DB -0.138 -0.344-* -0.867-** 0.429%* -0.040- 0.381* 0.159

*%_Correlation is significant at 0.01.
*. Correlation is significant at the 0.05.

Table (12). A statistical analysis was performed to find out possible correlations between (K, P, N,
Cu, Fe, Zn, and Mn). Contents and the studied soil properties (PH, EC, CaCO3, OM, ECE, ESP,
and DB). There is a low significant positive correlation (r = 0.155, 0.098, and 0.320) between the
available K and parameters of PH, CaCO3, and OM. There exists a negative correlation (r =-0.411,
-0.519, -0.470, and -0.138) among k and (EC, ECE, ESP, and DB) parameters, indicating they a
medium, high, and low. There was a medium significant negative correlation (r=- 0.411, -0.362,
and -0.344) between p with (PH, ECE, and DB) respectively, and an appositive correlation high,
medium, and high (r = 0.532, 0.408, 0.348, and 0.586) between p with (EC, CaCO3, OM and ESP)
respectively. An appositive correlation of high, high, and medium (r = 0.856, 0.913, and 0.463) was
found between p and (CaCO3, OM, and ECE), and a high, medium, low, and high significant nega-
tive correlation (r = - 0.643, -0.364, -0.130, and -0.867) was found between p and (PH, EC, ESP,
and DB), respectively. There was a medium, low, low, and low significant negative correlation (r=-
0.344, -0.225, -0.130, and -0.189) between Cu with (CaCO3, OM, and CEC) respectively, and an
appositive correlation low, medium, low and medium (r = 0.222, 0.366, 0.274 and 0.429) between p
with (PH, EC, ESP, and DB) respectively. There was a medium, low, low, medium and low signifi-
cant negative correlation (r= -0.089-0.114, -0.451, and -0.040) between Zn with (CaCO3, OM,
ECE, and DB respectively, and an appositive correlation high, low, and low (r = 0.726, 0.451and
0.041) between Zn with (PH, EC, and ESP) respectively. There was an all-low significant negative
correlation (r= -0.274, and -0.145) between Fe with (CaCO3and OM) respectively, and an apposi-
tive correlation low, low, and medium (r = 0.177, 0.238, 0.022, 0.189and 0.381) between Fe with
(PH, EC, ECE, ESP, and DB) respectively. There was a low, high, low, low, low, and high signifi-
cant negative correlation (r=-0.016,-0.887,-0.183, -0.080, and,-0.782) between Mn with (PH, EC,
CaCO3, OM, and ESP) respectively, and an appositive correlation low, low, and medium (r =
0.806, and 0.159) between Mn with (ECE, and DB) respectively.

DISCUSSION

The study has led to the use of GIS for quantitative assessment of asses the validity of the different
indices of the determination of Soil Fertility. The results indicated that the soil Fertility (SF) of the
study area was classified according to Referring of Physical and Chemical Characteristics of soil
and Soil Nutrient Macro and Micro Nutrient concentration to the standard guidelines According to
Tables (5 and 6). our noting that This pH range is not suitable for the uptake of most nutrients as the
optimum range for plant absorption varies from 6.5 to 7.5 and (Figure 3) shows the soil EC was
Strongly Saline>Very Slightly Saline> Non-Saline> Moderately Saline respectively. (Figure 4)
show that the soil CaCOs was high calcareous> moderately calcareous. This could be the cause of
the high CaCO3 levels to the build-up of Ca™" ions in highly salinized soil. ( Figure 5 ) show most
soil samples had low OM contents which did not exceed 55.28%. (Figure 6) show Most of the soil
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had between 5 and 13 ECE contents which did not exceed 98.38%. Noting (figure 7) shows Most
soil is Non-Sodic, percentage of 96%.Most soils in the study area are, by nature, alkaline and low in
available nutrients. Thus in planning a crop production program, agricultural all types of fertilizers
should be applied at the rate required The provided information found macro- and micronutrients in
this research for each of the study area uses which were potassium in about( 99.39% )high and ade-
quate for about Mn (61.35%), Zn (7.60%) and Fe( 1.95%) and low Fe (98.05%), Zn (92.40%),
P(48.88%), Mn (31.75%), and Cu( 9.00% )and very low Cu (91.00%) and Mn (6.90 %) and very
poor N(100%).

CONCLUSION

Using the validity of the various indices for determining soil fertility, while assessing the chemical
and physical characteristics of the soil, the findings showed that the study area's soil fertility (SF)
was different. Inadequate nutrient levels in the soil, the decline is as follows: of the entire study ar-
ea, very low values are around 50% and low levels are 25%, acceptable levels are 23%, high values
are 0.99%, and medium 0.0061%, and very poor and poor levels are 1%. Fertilizer recommenda-
tions are dependent on crop types and are based on the levels of nutrients currently present in the
soil. Therefore, nutrients should be added to the soil. Usually require the addition of fertilizer: cop-
per, zinc, phosphorus, and nitrogen.
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Abstract: This study investigated the presence of insect pests in five stored
pulses which are chickpeas, beans, white pea beans, peas, and red lentils
collected from Tripoli city markets. The results revealed that one or more
beetle species infested 39.05% of the samples. The percentages of samples
infested were as follows: beans 52.38%, peas 42.86%, red lentils 38.11%,
white pea beans 33.33%, and chickpeas 28.57%. The results also show that
eight weevil species of insect pests were detected in the samples. These
were cowpea weevil Callosobruchus maculatus (F.), pulse beetle
Callosobruchus chinensis L., bean weevil Acanthoscelides obtectus (Say),
faba bean beetle Bruchidius incarnatus Boheman, grain weevil Sitophilus
granarius (L.), lesser grain borer Rhizopertha dominica (F.), red flour
beetle Tribolium castaneum (Herbst) and saw-toothed grain beetle
Oryzaephilus surinamensis (L.). The most frequently found beetle species
were; cowpea weevil C. maculatus with 18.10 %, bean weevil A. obtectus
14.29 % and lesser grain borer R. dominica 8.57 %.
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INTRODUCTION

Pulses are mostly referred to as grain legumes including all forms of peas and beans (Osman et al.,
2015). Grain legumes such as chickpeas, pigeon peas, cowpeas, field peas, lentils, and beans are an
excellent supply of protein for vegetarian people, and are an integral part of daily food in many
forms worldwide (Akter et al., 2019; Mutungi et al., 2022; Norton et al., 1985). In addition, grains
and pulses have remarkable nutritional value in developing countries (Arthur & Throne, 2003; Babu
et al., 2003).

In general, pulses are subjected to storage for a long time (Tiwari et al., 2011), which means
conditions, such as time, temperature and moisture content lead to physicochemical and biological
changes resulting in a serious effect on the nutritional composition, germination and longevity
(Akter et al., 2019; Hentges et al., 1991; Menkov, 2000; Stathers et al., 2020). According to
(Sharma et al., 2016) major problem in the production of pulses is the infestation of insect pests,
which cause serious losses both in the field and storage. However, Infestation begins in the field,
but most of the harm is done during storage and may cause total loss within three months (Swella &
Mushobozy, 2007).

Previous studies reported that infestation in pulses occurred due to bruchids, which cause huge
damage in pulses during storage, by eating the whole kernel and only leaving the pericarp, which
makes the grain inedible and unfeasible (Gangrade, 1974). Among these species of the genus
Callosobruchus, C. maculatus and C. chinensis are some of the most devastating insects during the
storage of cowpeas, chickpeas, mung beans, black grams, lentils, and peas (Banga et al., 2018).

According to the literature, in tropical areas, insects may lead to 100 % detrimental effects in stored
pulses (Egwuatu, 1987). However, in India, it was found that chickpeas and lentils had suffered
about 30 % and 15 % storage losses, respectively (Haile, 2006). Furthermore, a study by (Gujar &
Yadav, 1978) found about 55-69 % pulse weight loss and 45.60-66.30 % loss in protein content of
chickpeas by the pulse beetle C. chinensis.

To effectively control insect pests and reduce the damage caused by insects in storage, it is
important to know the kind of insect species occurring in particular pulses. However, in Libya,
studies on stored pulses pests are not available. Therefore, this study was conducted to identify
insect pests associated with some types of stored pulses in Tripoli, Libya.

MATERIALS AND METHODS

The research was carried out in the Plant Protection Department, Faculty of Agriculture, Tripoli
University, Tripoli/ Libya from May to September 2023.

Pulses types and study areas

The pulse seeds for the study were: Chickpeas Cicer arietinum, beans Vicia faba, White pea beans
Phaseolus vulgaris, peas Pisum sativum, and red lentils Lens culinaris, and were purchased from
random markets in different areas in Tripoli city as following: Soug al Jum'aa, Tajoura, Ain zara,
Centre of Tripoli, Abu Salim, Hay al anddalus and Janzur.

Sample collection methods

A random sampling method was used for the selection of pulses. From each market 250 g of each
type of pulse were taken from a total of 21 local markets and the total numbers of samples were 105
(five types of pulses x 7 different areas x 3 markets in each area = 105 samples total), collected in
plastic bags, labelled with important information and brought back to the laboratory.
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Sieves of different sizes (mm) were used to separate the adult insects from the sample pulses. Live
and dead insects from samples were collected and immediately preserved in glass jars (100 ml) and
kept for further identification. Then, samples were kept in glass jars (1000 ml) covered with nylon
gauze and rubber bands and incubated at 25°C + 2° for 4 weeks of observation to detect beetles
from internal infestation.

Identification and counting of insect pests

The identification of pest species was conducted by observing the external morphology of the pest
insects using a dissecting microscope. Finally, the insect species were identified using taxonomic
keys of the books related to stored product insect pests by different authors (Hagstrum, 2013;
Hagstrum & Subramanyam, 2006, 2009).

RESULTS

Overall, 39.05 % of pulses samples were infested by one or more beetle species. The percentages of
samples infested were as follows: beans 52.38%, peas 42.86%, red lentils 38.11%, white pea beans
33.33% and chickpeas 28.57%. The results in Table 1 show that eight weevil species of insect pests
were detected in the samples and all of them were under the order Coleoptera. These were cowpea
weevil Callosobruchus maculatus (F.), pulse beetle Callosobruchus chinensis L., bean weevil
Acanthoscelides obtectus (Say), faba bean beetle Bruchidius incarnatus Boheman, grain weevil
Sitophilus granarius (L.), lesser grain borer Rhizopertha dominica (F.), red flour beetle Tribolium
castaneum (Herbst) and saw-toothed grain beetle Oryzaephilus surinamensis (L.). The most
frequently found beetle species were; cowpea weevil C. maculatus with 18.10 %, bean weevil 4.
obtectus 14.29 % and lesser grain borer R. dominica 8.57 % (Table 1).

However, saw-toothed grain beetle O. surinamensis was found to be present only in one sample and
red flour beetle 7. castaneum was present only in two samples and was absent in the other samples.

Table (1). Beetle spices found in stored pulses samples from different areas in Tripoli city, Libya

Species Common name Samples infested Percentage infested (n= 105)
Callosobruchus maculatus (F.) Cowpea weevil 19 18.10 %
Acanthoscelides obtectus (Say) Bean weevil 15 14.29 %
Rhizopertha dominica (F.) Lesser grain borer 9 8.57 %
Callosobruchus chinensis L. Pulse beetle 4 3.81 %
Bruchidius incarnatus Boheman  Faba bean beetle 4 3.81 %

Sitophilus granarius (L.) Grain weevil 3 2.86 %
Tribolium castaneum (Herbst) Red flour beetle 2 1.90 %
Oryzaephilus surinamensis (L.) ~ Saw-toothed grain beetle 1 0.95 %

Table 2 shows that four insect species were found in the chickpeas samples. Cowpea weevil C.
maculatus was found in Soug al Jum'aa and Tajoura areas. Also, pulse beetle C. chinensis was
found in Soug al Jum'aa and the Centre of Tripoli. While, faba bean beetle B. incarnatus was found
Centre of Tripoli and Abu Salim areas and not found in the other chickpeas samples. In addition,
grain weevil S. granarius was found in one chickpea sample in the Tajoura area.
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Table (2). Total insect distribution of each species in chickpeas from different areas in Tripoli city, Libya

Total insect distribution of each species

Study area

C. maculatus C. chinensis B. incarnatus S. granarius
Soug al Jum'aa 17 9 0 0
Tajoura 54 0 0 6
Ain Zara 0 0 0 0
Centre of Tripoli 0 22 35 0
Abu Salim 0 0 35 0
Hay al anddalus 0 0 0 0
Janzur 0 0 0 0

In addition, five insect species were found in the bean samples. These species were cowpea weevil
C. maculatus, pulse beetle C. chinensis, bean weevil 4. obtectus, faba bean beetle B. Incarnates
and lesser grain borer R. dominica. Cowpea weevil C. maculatus was present in five of the study
areas and bean weevil 4. obtectus was found in six areas. Whereas, lesser grain borer R. dominica
was present in Soug al Jum'aa and Centre of the Tripoli area. On the other hand, pulse beetle C.
chinensis was found only Tajoura area while faba bean beetle B. incarnatus was present only in
Centre of the Tripoli area (see Table 3).

Table (3). Total insects distribution of each species in beans from different areas in Tripoli city, Libya

Total insect distribution of each species

Study area C. maculatus C. chinensis A. obtectus B. incarnatus R. dominica
Soug al Jum'aa 16 0 5 0 163
Tajoura 2 11 0 0

Ain Zara 0 0 5 0 0

Centre of Tripoli 78 0 37 93 89

Abu Salim 3 0 0

Hay al anddalus 32 0

Janzur 0 0 78 0 0

Table 4 shows that three insect species were found in white pea bean samples, which were cowpea
weevil C. maculatus, bean weevil 4. obtectus and faba bean beetle B. incarnates. However, faba
bean beetle B. incarnates was present in only in the Centre of Tripoli.

Table (4). Total insect distribution of each species in white pea beans from different areas in Tripoli city, Libya

Total insect distribution of each species

Study area C. maculatus A. obtectus B. incarnatus
Soug al Jum'aa 0 37 0
Tajoura 23 11 0
Ain Zara 0 0 0
Centre of Tripoli 3 17 5
Abu Salim 14 76 0
Hay al anddalus 19 0 0
Janzur 0 0 0

The results in Table 5 show that three species of insects were found in peas samples. These were
cowpea weevil C. maculatus, pulse beetle C. chinensis, and bean weevil 4. obtectus. However,
pulse beetle C. chinensis was present only in the Tajoura area.
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Table (5). Total insect distribution of each species in peas from different areas in Tripoli city, Libya

Total insect distribution of each species

Study area C. maculatus C. chinensis A. obtectus
Soug al Jum'aa 24 0 0

Tajoura 11 7 0

Ain Zara 0 0 5

Centre of Tripoli 1 0 19

Abu Salim 5 0 12

Hay al anddalus 21 0 0

Janzur 0 0 11

As can be seen from Table 6, four species of insects were found in the red lentils samples. These
were grain weevil S. granarius, lesser grain borer R. dominica, red flour beetle 7. castaneum, and
saw-toothed grain beetle O. surinamensis. Lesser grain borer R. dominica was found in all areas of
the study except in Tajoura area. Also, saw-toothed grain beetle O. surinamensis was found in
Soug al Jum'aa area and it was absent from the other samples in the other areas.

Table (6). Total insect distribution of each species in red lentils from different areas in Tripoli city, Libya.

Total insect distribution of each species

Study area S. granarius R. dominica T. castaneum O. surinamensis
Soug al Jum'aa 0 408 0 78

Tajoura 23 0 0 0

Ain Zara 0 3 19 0

Centre of Tripoli 0 93 2 0

Abu Salim 0 78 0 0

Hay al anddalus 2 5 0 0

Janzur 0 36 0 0

DISCUSSION

As mentioned before in the results all species found and recorded in the present study were from the
order of Coleoptera, this finding suggests the importance of beetles in stored grain pulses. Some
studies have reported that infestation in pulses occurred due to bruchids, which causes major losses
in pulses during storage (Gangrade, 1974; Mookherjee et al., 1970). Among these pests, the pulse
beetle Callosobruchus sp. (Coleoptera: Bruchidae), is a serious pest of stored grain of pulses such
as cowpeas, chickpeas, garden peas, and lentil and black gram (Yusuf et al., 2019). According to
some studies they are important beetles of pulse crops in Asia and Africa under storage conditions
(Menkov, 2000; Msolla & Misangu, 2002). Callosobruchus has been found to cause weight loss,
decreased germination potential, and a reduction in the commercial value of the grains (Murithi et
al., 2019). Callosobruchus is a major pest of legume seeds and prefers warmer, humid conditions
(Rees, 2004). Additionally, the pulse beetle C. maculatus can cause a potential loss in legume
ranged from 12-30 % (Proctor, 1994), 55-69 % loss in seed weight and 45.6-66.3 % loss in protein
contents of chickpea (Endshaw et al., 2020; Gujar & Yadav, 1978) and even up to100 % loss in
grain legumes (Kulkarni et al., 1985; Magagula & Maina, 2012). Also, losses in stored pulses by C.
chinensis infestation have been reported from the Philippines, Japan, Indonesia, Sri Lanka, Burma,
India, and Bangladesh (Mahdi & Rahman, 2008).

According to the findings of the current study, bean weevil A. obtectus was also shown to be a pest
of stored pulses, this result is corroborated by (Njoroge et al., 2017; Vera-Graziano & Cruz-
Izquierdo, 2016; Vuts et al., 2018), who reported a similar observation. However, its populations
are commonly detected in legume storages because their life cycle is well adapted for reproduction
in a closed environment (do Nascimento et al., 2020). A. obtectus larvae feed inside kernels and
cause losses often higher than 30 % (Pemonge et al., 1997). A. obtectus females oviposit a bunch of
eggs into the same pod. Only a few pods are likely infested, but due to the weevil's high intrinsic
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rate of increase under storage conditions, this initial infestation is sufficient to cause a fast
destruction of stored beans by the next weevil generation (Schmale et al., 2002). Several studies
reported that severe damage causes by A. obtectus on both French bean Phaseolus vulgaris L. and
lima beans Phaseolus lunatus L. in Africa (Elhefny & Abdelfattah, 2022; Msolla & Misangu, 2002;
Paul et al., 2009), Europe (Alvarez et al., 2005; Schmale et al., 2002), Australia (Bailey, 2007),
America (Kingsolver, 2004; Romero-Napoles, 2010), the Mediterranean region (Ayvaz et al., 2010;
Regnault-Roger et al., 2004).

The results obtained show that the presence of the faba bean beetle B. incarnates in chickpeas,
beans, and white pea beans samples. A previous study reported that faba bean beetle B. incarnates
is an important pest that attacks the stored bean and causes heavy losses in quantity, quality, and
germination rate of infested faba bean seeds (Sabbour & Abd El Aziz, 2010). Also, the results
showed the presence of the grain weevil S. granarius in chickpeas and red lentils samples. The
grain weevil S. granarius is an important primary pest of stored products (Rees, 2004). It is
distributed worldwide but particularly in cooler regions and can infest sound grain including wheat,
barley maize, and grain products (Rees, 2004). According to (Hagstrum & Subramanyam, 2009),
the grain weevil is reported to attack around 53 different commodities.

As shown in Tables 3 and 6 the lesser grain borer R. dominica was found in the beans and red
lentils samples. According to the literature, the lesser grain borer R. dominica is a serious pest of
stored wheat (Jaipal et al., 1984), and is distributed in all the countries of the world (Hill, 1990).
Also, infest various other commodities including rice, sorghum, rye, barley, maize, pulses, dried
vegetables, and fruits, both adults and larvae that feed on cereal grain cause extensive damage
(Hagstrum, 2013; Perisi¢ et al., 2021; Phillips & Throne, 2010).

Furthermore, red flour beetle 7. castaneum and saw-toothed grain beetle O. surinamensis were
found in the red lentils samples. Presence of major stored pests like grain weevil S. granarius and
lesser grain borer R. dominica can attracts more insect pests and broken grains and pulses
consistently favour the development of secondary storage pests during grain storage such as T.
castaneum and O. surinamensis.

CONCLUSION

Insect infestation in stored pulses causes a huge loss by contaminating it or by eating it. Therefore,
it is necessary to understand the behavior, type of insects, and their life cycle to reduce post-harvest
damage. The focus of this research was to identify insect species in stored pulses. From this study, it
can be concluded that eight weevil species of insect pests were collected from the infested pulse
samples. These were cowpea weevil C. maculatus, pulse beetle C. chinensis, bean weevil 4.
obtectus, faba bean beetle B. incarnatus, grain weevil S. granarius, lesser grain borer R. dominica,
red flour beetle 7. castaneum and saw-toothed grain beetle O. surinamensis.

Duality of interest: The author declares that I have no duality of interest associated with this
manuscript.
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Abstract: Fungi contaminating poultry feed are considered a reason for
the decrease in their nutritional value, and a major cause of diseases in
poultry. Information about fungi contaminating poultry feed is not availa-
ble locally. Therefore, this study aimed to investigate fungal contamina-
tion of both raw and manufactured feeds used on six different farms dedi-
cated to raising poultry (broiler) in Tartous Governorate - Syria, during the
period extending from October 2023 to January 2024; By growing sam-
ples of these feeds in the laboratory on Potato Dextrose Agar (PDA) cul-
ture, to determine the fungal genera present in those studied feeds. 290
fungal isolates were obtained (169 isolates from raw feed, 121 isolates
from manufactured feed) belonging to five genera of filamentous fungi
and yeasts, including Aspergillus spp. (36.2%), followed by Yeast spp.
(33.8%), Penicillium spp. (4.8%), Mucor spp. (3.8%), and the fungus
Trichoderma spp. (1%), and it was found that Aspergillus spp. Fungi were
the most common (34.3%, 38.8%) in the raw and manufactured feeds, re-
spectively. The study concluded that the detection of fungi contaminating
poultry feed is of great importance, due to their health risks to poultry.

Keywords: Fungal Genera; Raw Feed (Starter); Manufactured feed,;
Broiler; Farms.
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INTRODUCTION

The infection of fodder crops with fungal pathogens is one of the most important reasons for
their production decline in quantity and quality, which causes a decline in the nutritional value
of the crop. This applies to the quality of the resulting feed and its economic value, and contam-
ination with mycotoxins remains the greatest threat to human and animal health (Magkos 2003).

Contamination of poultry feed with fungi negatively affects the health and production of poul-
try, resulting in significant losses. There are more than 100,000 fungal species that are natural
living contaminants of food and agricultural products (Abo-Shama, 2015). It has been found
that the most common types of fungi in feed belong to the genera Aspergillus spp, Fusarium
spp, Penicillium spp, Rhizopus spp, and Mucor spp (Okoli et al. 2006; Stuper et al. 2015).

It is worth noting the ability of some fungal species, which are belonging to the genus Aspergil-
lus spp, to infect animal tissues (Richard, 2007), in addition to the produced mycotoxins by
fungi, where about 400 types of different mycotoxins have been identified, which differ greatly
in size and structural shapes (lamanaka et al. 2010).

One study showed that the most common species in poultry feed were Aspergillus spp at 44.5%,
followed by Penicillium spp at 7.22%, and Fusarium spp at 6.7% (Saleemi et al. 2010). In Ni-
geria, a study was conducted to evaluate the level of fungal contamination in poultry feed dur-
ing the rainy season (September - April), and the results showed that the most common fungal
genus is Aspergillus spp, followed by Fusarium spp (Anifowose et al. 2021).

It was also found in Iran that the most frequent fungal genera are Fusarium spp (90%) and As-
pergillus spp (70%) in raw and manufactured feeds, respectively (Ghaemmaghami et al. 2018),
while another study in Irag showed the isolation of fourteen different genera of molds in poultry
feed, the most common contaminated fungi were Aspergillus spp (88.8%), followed by Penicil-
lium spp (62.2%), Mucor spp (62.2 %), Rhizopus spp, and Scopulariopsis spp (Shareef, 2010);
The fungus Penicillium spp had the highest contamination rate of 74.58% (44 isolates), fol-
lowed by the fungus Aspergillus spp with 20.34% (12 isolates), then the fungus Trichoderma
spp with 3.39% (2 isolates), and finally, the fungus Rhizopus spp with 1.70% (one isolate) in
six samples of poultry feed in Algeria (Najiha, 2019).

Based on previous studies, the presence of fungi in poultry feed may cause diseases in poultry,
or increase poultry mortality rates because of mycotoxins in these contaminated feeds, and
therefore they can be considered a threat to the health of poultry and humans; this requires peri-
odic scrutiny of the content of poultry feeds for these dangerous contaminants, and since there
are no documented local studies to date on the diagnosis of fungi contaminating ready-made
poultry feeds, this research was therefore carried out to investigate and detect the fungal species
contaminated with ready-made feeds used in some broiler farms.

MATERIALS AND METHODS

Sample collection: Identical quantities were randomly taken from the stock of raw feed bags, and
after mixing them, one final sample with weight (500 g) was taken and kept in a transparent plastic
bag with the sample card. Another sample was taken in the same way from the used manufactured
feed bags in each of the studied farms. Thus, 12 samples of broiler feed were collected (6 raw feed
samples, 6 manufactured feed samples), from 6 designated farms for raising broilers in Tartous
Governorate, then they were transported to the laboratory in the Faculty of Agricultural Engineering
at Tishreen University and stored in the refrigerator at 7°C until use.

Examination of samples: Laboratory tests of feed samples were conducted in the laboratories of
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the Plant Protection Department at the Faculty of Agricultural Engineering at Tishreen University
according to the following:

Fungal isolation: The process of fungal isolation was carried out on a general solid nutrient medi-
um, which is Potato Dextrose Agar (PDA), where the contents of each sample were remixed indi-
vidually, in succession, in the isolation chamber, and only (1 g) of it was taken to Erlenmeyer con-
taining (9 ml) of sterile distilled water. The resulting suspension mixture was mixed well with a
glass rod for five minutes to obtain a concentration of 101, then the dilution was performed again
by taking (1 ml) of the solution and adding (9 ml) of sterile distilled water to it to obtain a concen-
tration of 102, and in the same way to obtain a concentration of 103, For each treatment (concentra-
tion), three glass Petri dishes (replicates) with a diameter of 9 cm were allocated and each replicate
contained the nutrient culture medium at a thickness of 2 mm, where 1 ml of each concentration
was put on the surface of the nutrient culture medium for each replicate; Also, three Petri dishes
were allocated for treating the control in the same way, where 1 ml of sterile distilled water was put
on the surface of the culture in each of them.

Incubation and monitoring: All replicates of the treatments were incubated in the dark at a tem-
perature of 25 + 2°C and monitored for 10 days until the fungal colonies appeared and differentiat-
ed. Then, they were examined to identify and determine the fungal genera, and their number was
calculated using a set of macroscopic and microscopic morphological features at the genus level
according to standard methods (Pitt and Hocking 2009; Samson et al. 2010; Bennett, 2010).

The frequency percentage was calculated through the following equation: Percentage frequency %
= Number of Isolates of one Species / Total Number of Isolates of all Fungi X 100 (Saleemi et al.
2010).

Data analysis: The SPSS v25 program was used to analyze the data. The Independent Samples T-
Test was conducted to verify the significance of the significant differences between the average re-
sults of the studied elements for the raw and manufactured feed samples.

RESULTS

The results of fungal isolation for 12 samples of broiler feed, taken from the targeted farms in the
study, showed the growth of fungal colonies and yeasts. Based on the results, the minimum value,
the highest value, and the average number of fungal colonies of the isolated fungi were calculated.

Table (1) shows the results of a study of fungal genera isolated from ready-made broiler feed, taken
from designated farms for the production of broiler chickens, where a total of 290 fungal isolates
were isolated (169 isolates from raw feed, 121 isolates from manufactured feed) belonging to five
Genera of filamentous fungi and yeasts, including Aspergillus spp, followed by Yeast spp, Penicil-
lium spp, Mucor spp, and the fungus Trichoderma spp, (Figure 1, 2). The T-test for independent
samples showed that there were no significant differences (P > 0.05) between the means of the fun-
gal genera isolated from the tested samples of raw and processed broiler feed, except for Tricho-
derma spp, and other fungi (unknown), a significant difference was found (P < 0.05).

It was also found that the genus Aspergillus spp was the most frequently isolated fungus with
(34.3% and 38.8%) from raw and manufactured feed, respectively.

In general, the most common isolated fungi from finished feeds were: Aspergillus spp. (36.2%), fol-
lowed by Yeast spp. (33.8%), Penicillium spp. (4.8%), Mucor spp. (3.8%), and the fungus Tricho-
derma spp. (1%), (Table 2).
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Table: (1). Descriptive data for isolated fungal genera from ready-made feed samples for broiler.

Raw Feed (n = 6) Manufactured feed (n = 6)

Genus Isolates Isolates

Froo Froo
Range Mean Range Range Mean Range
Aspergillus spp. 0-50 108 58 34.3 3-13 82 47 38.8
Penicillium spp. 0-4 1° 7 4.1 0-2 1° 7 5.8
Mucor spp. 0-4 1¢ 7 41 0-3 1¢ 4 3.3
Trichoderma spp. 0-2 14 3 1.8 0 092 0 0
Yeast spp. 0-20 ge 54 320 0-25 7¢ 44 36.4
other fungi 0-25 7 40 23.7 0-10 32 19 15.7
(unknown)

Total 169 100 121 100

ab /12 | evels of significant differences between the means of fungi for raw and manufactured feeds at the 5% level; n; Number of samples; Fr:
Frequency Percentage

Table: (2). Total frequency of isolated fungal genera from broiler feed

n=12
0,

Genus Total number of isolates Total Fr %
Aspergillus spp. 105 36.2
Penicillium spp. 14 4.8
Mucor spp. 11 3.8

Trichoderma spp. 3 1

Yeast spp. 98 33.8
other fungi (unknown) 59 20.3
Total 290 100

n; Total of samples; Fr: Frequency percentage

Figure: (1). Isolated fungal genera in Petri dishes (A: Aspergillus spp, B: Trichoderma spp, C: Penicillium spp, D:
Mucor spp)
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Figure: (2). Isolated fungal genera under the microscope (a: Aspergillus spp, b: Trichoderma spp, c¢: Penicillium
spp, d: Mucor spp)

DISCUSSION

Several studies have indicated that Aspergillus spp is the most frequent fungus in poultry feed
(Anifowose et al. 2021; Shareef, 2010; Saleemi et al. 2010), and this is consistent with the general
results of this study; A study (Ghaemmaghami et al. 2018) showed that Fusarium spp was the most
frequent fungus, while Penicillium spp was the most frequent in a study (Najiha, 2019).

It is worth noting that some studies indicated that the Aspergillus spp fungi were the most common
in manufactured feeds from raw feeds (Greco et al. 2014; Ghaemmaghami et al. 2018), and this is
consistent with the results of this study; In terms of the number of isolates, the total number of fun-
gal genera isolated from raw feed samples in this study was greater than in manufactured feed sam-
ples, and this differs from the study (Ghaemmaghami et al. 2018).

The reason for the increase in contamination of raw feed may be attributed to poor drying the feed
ingredients during agricultural operations and transportation, in addition to inappropriate storage
and weather conditions (Ghaemmaghami et al. 2016), and the use of air in the cooling process can
also lead to recontamination of manufactured feed by allowing additional pathogens to reach the
feed, in addition to the ability of some fungal species to survive after heat treatment (Ghaem-
maghami et al. 2018; Jones, 2011).

CONCLUSION

The data and results of this study showed that ready-made feed used to feed broilers in some poul-
try farms is contaminated with different levels of fungal species. It has been noted that heat treat-
ment may reduce fungi, but some species continue to form spores despite being exposed to heat.
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This study concluded that detecting contaminated fungi in used feed to feed broilers is of great im-
portance, because of their health risks to poultry, and thus to humans.
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Abstract: This study was on the Barbary partridge found in the Jabal Al
Akhdar region / Cyrenaica / Libya, (8) birds were captured, 4 males and 4
females, their estimated age (25 months). Body weight, body length, tail
length and claw leg length were non-significantly increased in males. The
distance between the tips of the wings was significantly higher (P < 0.05) in
males. Beak length was non-significantly longer in females. The weight of
the viscera in females was significantly higher (P < 0.05). The weight of the
liver and gizzard of females was non-significantly higher. Heart weight in
males is high without significance. The weight of the crop, glandular stom-
ach and intestine was significantly higher (P < 0.05) in females. Red and
white blood cells, hemoglobin, PCV, MCV, MCH, MCHC, platelets, glu-
cose, calcium, magnesium, alkaline phosphatase, GOT, and LDL were ele-
vated in females without significance. The urea concentration of males was
significantly higher (P < 0.05). Triglycerides and VLDL were significantly
higher (P < 0.05) in females. The level of uric acid, protein, albumin, potas-
sium, cholesterol, GPT, total bilirubin, direct bilirubin, and indirect bilirubin
was high without significance in males. Creatinine, sodium, chloride, and
globulin are almost identical between males and females.

Keywords: Partridge, Blood, Blood Biochemistry, External Measurements,
Viscera.
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INTRODUCTION

The Barbary partridge (Alectoris Barbara) is widespread in North Africa from Morocco to
Egypt. The local partridge has been identified in Morocco, Algeria, Tunisia, and Libya, and
may have become extinct in Egypt (Madge & McGowan, 2002). Partridges of the Phasianidae
family, Galliformes species are widely distributed across southern Europe and North Africa
(Libya, Algeria, Morocco, and Tunisia). Partridges have a short lifespan, which corresponds
demographically to high hatching rates as reported by (Mahmood, et al., 2019). The partridges
are among those species that have adapted to harsh climatic and environmental conditions and
reproduce successfully. Partridges have strong beaks and legs. Partridges often coexist in family
or social groups (flocks), especially outside the breeding season, and both sexes have similar
plumage (Jennings, 2010). The partridge is one famous bird in Libya, whether in mountainous
forests or semi-desert areas. Partridges in Libya:

During the summer and fall, in groups, but at the end of the year, they are in pairs or a few in-
dividuals. This bird builds its ground nests made of dry grass. During March and April, the fe-
male lays 8-16 eggs, which hatch within 22 days. they spend most of their time on the ground.
They are fast running birds, and this adaptation helps them escape from enemies. They may re-
sort to flying short distances. They breed once a year depending on environmental conditions
and their breeding season usually ranges from October to February (Pavel, Abbas, & Dyary,
2023). Partridges are herbivores and eat leaves, seeds, grains, fruits, and sometimes insects if
available. The declining numbers of this bird in Libya are attributed to overhunting by humans
and egg collectors, or predation of eggs, chicks, and adults by jackals or foxes, as well as over-
grazing, which leads to the deterioration of environmental conditions for this bird and the de-
struction of its living places and nesting sites. It was supported by (Gruychev, Dyakov, & Dimi-
trov, 2014). It is known that unregulated hunting of wild birds causes the mortality of more than
15% of breeding populations that produce 2-5 chicks per pair (Sandercock, Nilsen, Broseth, &
Pedersen, 2011). Several factors that increase this sharp decline in chick survival due to the use
of pesticides, the loss of suitable areas due to intensive agriculture and the use of advanced ag-
ricultural mechanization, a decrease in the hatching rate, and an increase in predation (Wy-
menga, 2009). Tests are usually performed on domesticated birds and serve as supplementary
data obtained by conducting various experiments.

The blood values of partridges in Libya are still unknown. No program has been conducted to
inventory or estimate the numbers of these birds and to provide external descriptions and physi-
ological tests and use them as a database for this bird in Libya. Due to the lack of research on
the external description and some parts of the digestive tract and biochemical tests for the blood
of partridges in Libya, this experiment was conducted on both sexes of partridges in Jabal al-
Akhdar region in Cyrenaica/Libya as the beginning of a database about this bird to benefit in
establishing reserves to preserve this bird from extinction

MATERIALS AND METHODS

Eight Barbary partridge birds were captured, 4 males and 4 females, their estimated age (25
months). The lengths of some of the external parts and the weight of some of the internal organs
were measured. Blood samples were analyzed to measure each of the total number of red blood
cells (RBC), the total number of white blood cells (WBC), packed cell volume (PCV), hemoglobin
Hb, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC) and platelets (Plt.) using a device (Nihon Kohaden). Blood
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samples were separated by centrifugation at 750 g (2500 rpm) for 15 minutes and stored at -20 °C
until further analysis. Biochemical parameters of blood samples by a device (GBA 1000), and ions
by a device (Diestro).

The data were statistically analyzed using the statistical program SPSS (Version 25), Kinnear and
Gray, 2017, where LSD was used to compare means according to difference. Overall, p-values less
than 0.05 were regarded as statistically significant.

RESULTS AND DISCUSSION

Table (1) shows the average body weight and lengths of some external parts for both sexes. Body
weight was non-significantly but high in males, and this agrees with what is found for Gray par-
tridges (Kokoszynski, et al., 2017 ) and (Kokoszynski, Bernacki, Korytkowska, Wilkanowska, &
Frieske, 2013) and for Green-legged partridges (Kasperek, et al., 2021). However, (Mohammed &
Al-Barzinji, 2022) in the Rock partridge and (Kirik¢i, Tepeli, Cetin, Yilmaz, & Giinlii, 2017) in the
Barbary partridge, body weight was significantly higher (P < 0.05) in males than in females, and
this may be due to The weight of the chest and thigh muscles of males, while (Nowaczewski, Ko-
lanos, Krystianiak, Kontecka, & Gorecki, 2014) found that the weight of female Gray partridges is
non-significantly higher than males. Body, tail, and claw leg length were non-significantly high in
males. The distance between the tips of the wings was significantly higher (P < 0.05) in males than
in females and was close to the values found by (Nowaczewski, Kolanos, Krystianiak, Kontecka, &
Gorecki, 2014) and without significance. While beak length was non-significantly longer in fe-
males.

Table (1). Average external description of the two sexes of partridge.

Statement Males Females SE+ Average
Body weight/g 328 308 11.9 320
Body length/cm 36.6 35.7 0.53 36.3
Tail length/cm 11.3 10.3 0.46 10.9
Wing span/cm 53.42 49.3b 0.79 51.9"™
Beak length/cm 1.9 2.0 0.06 1.94
Claw leg length/cm 96 8.7 0.31 93
(P<0.05)a,b

The weight of the viscera in Table (2) of females was significantly higher (P < 0.05) than males.
This may be due to the higher weight of the liver, gizzard, glandular stomach, and intestines in fe-
males, or to the percentage of the abdominal fat pad in females, as it was found in the Green-legged
partridge (Kasperek, et al., 2021). The liver weight of females is non-significantly higher than that
of males, consistent with what was reported for the Green-legged partridge (Kasperek, et al., 2021),
the Gray partridge (Kokoszynski, et al., 2017 ), and in the Chukar partridge (Sevim, et al., 2020).
While the general average was lower than Gray partridge (Putaala & Hissa, 1995). Heart weights in
males are insignificantly higher than those in females, as in the Green-legged partridge (Kasperek,
et al., 2021) and the Gray partridge (Kokoszynski, et al., 2017 ). It is significantly high (P < 0.05) in
male Chukar partridge (Sevim, et al., 2020). The overall mean for this measurement was lower than
for Gray partridge (Putaala & Hissa, 1995). The weight of the gizzard in females is non-
significantly higher than in males, and it agrees with both (Putaala & Hissa, 1995), (Kokoszynski,
et al., 2017 ) in Gray partridge and Chukar partridge (Sevim, et al., 2020). The overall mean of the
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gizzard in this study was lower than that of the Sardinian partridge (Cappai, Arru, Manconi,
Muzzeddu, & Pinna, 2016). The weight of the crop, glandular stomach, and intestines were signifi-
cantly higher (P < 0.05) in females than in males.

Table (2). Average weight of internal viscera for both sexes of partridge.

Statement Males Females SE+ Average
Weight of viscera/g 29.8° 32,78 0.77 30.9
Liver weight/g 4.91 5.38 0.22 5.09

Heart weight/g 2.03 1.67 0.11 1.90
Gizzard weight/g 12.0 12.9 0.40 12.4

Weight of crop, glandular stomach and intestine/g 10.8° 12.7° 0.45 11.5"
(P <0.05)a,b

Table (3) shows the total number of WBC and RBC blood cells, some of their characteristics, and
some biochemical compositions of the plasma. RBC was non-significantly higher in females than in
males, contrary to what (Farooq, et al., 2019) found in Chukar partridge. The general mean RBC
was close to what was published (Strakova, Suchy, Kabelova, Vitula, & Herzig, 2010) for the Chu-
kar and Gray partridge, and was least for the Red-legged partridge (Rico, Braun, Benard, & Burgat-
Sacaze, 1977). The total WBC count in females was high without significance, and this is in con-
trast to what was found in the Chukar partridge (Farooq, et al., 2019), where it was found to be
higher in males and also without significance. The level of Hb was high in females without signifi-
cance, while (Farooq, et al., 2019) found it higher in males of Chukar partridge, as well as
(Kasperek, et al., 2021) in Green-legged partridge, it was significantly high (P < 0.05) in males.
This difference may be due to the sex of the bird (Fallaw, Jones, & Hughes, 1976). The overall av-
erage Hb was lowest for Chukar and gray partridge (Strakova, Suchy, Kabelova, Vitula, & Herzig,
2010). The PCV level was high in females without significance. It does not agree with what was
published on the Chukar partridge (Farooq, et al., 2019), where this measurement was found to be
high in males, and also what was reported by (Kasperek, et al., 2021) about the Green-legged par-
tridge, so it was Significantly higher (P < 0.05) in males, this difference may also be due to the sex
of the bird (Fallaw, Jones, & Hughes, 1976).

The overall mean PCV in the study was consistent with what was found (Strakova, Suchy, Kabelo-
va, Vitula, & Herzig, 2010) for the Chukar and Gray partridge, and lower than what was found (Ri-
co, Braun, Benard, & Burgat-Sacaze, 1977) for the Red-legged partridge. The MCHC level for this
measurement in this research was higher in females without significance, while in Chukar partridge,
the opposite was found, as it was higher in males than females (Farooq, et al., 2019). The overall
average MCHC was similar to that of the Red-legged partridge (Rico, Braun, Benard, & Burgat-
Sacaze, 1977), and lower than that of the Chukar and Gray partridge (Strakova, Suchy, Kabelova,
Vitula, & Herzig, 2010). Total number Plt. it was non-significantly higher in females than in males,
and this agrees with that of the Chukar partridge (Farooq, et al., 2019).

Glucose concentration was higher in females than males and without significance, which agreed
with the Chukar partridge for both (Sevim, et al., 2020) and (Nazifi, Mosleh, Ranjbar, &
Khordadmehr, 2011). This may be due to the physiological state of the birds, or the collection of
blood samples in the stage of preparation for laying eggs, and at this stage ,many changes in the or-
gans may lead to high blood glucose levels in females, as in chickens (Adewole, et al., 2021). This
average glucose concentration in this study was higher than that of the Red-legged partridge (Ozbey
& Esen, 2006) and (Rico, Braun, Benard, & Burgat-Sacaze, 1977), and lower than that of the Chu-
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kar partridge (Simsek, et al., 2020). The protein concentration in birds ranges between (3-5 g/dl)
(Khazraiinia, Saei, Mohri, Haddadzadeh, & Darvisihha, 2006). Total blood protein levels increase
with age, and this is due to the development and improvement of protein biosynthesis processes,
which is associated with the growth and development of the digestive system in partridges (Top-
chiyeva, 2022). Increased blood protein concentration can be due to dehydration or chronic infec-
tions with low plasma protein due to low protein content in the leech and decreased albumin for-
mation in the liver. The protein was high in males without significance, consistent with what was
published about the Chukar partridge (Nazifi, Mosleh, Ranjbar, & Khordadmehr, 2011).

The value of the average overall protein in this study is consistent with what was reported by
(Ozbey & Esen, 2006) in the Rock partridge, (Rico, Braun, Benard, & Burgat-Sacaze, 1977) in the
Red-legged partridge, and higher than what was reported by (Topchiyeva, 2022). Albumin level
was higher in males than females and without significance. The globulin concentration was like that
in males and females. The urea concentration in this research was significantly higher (P < 0.05) in
males than in females, while (Sevim, et al., 2020) found that the urea level was higher in males than
females, but without significance. While (Kasperek, et al., 2021) found that, this measurement in
Green-legged partridge is higher in females than in males, without significance. The average urea in
this study was higher than what was found in the Rock partridge (Ozbey & Esen, 2006), the Red-
legged partridge (Rico, Braun, Benard, & Burgat-Sacaze, 1977), and the Chukar partridge (Simsek,
et al., 2020). High-protein diet intake, increased protein metabolism, stress, and dehydration affect
blood uric acid concentration because it is produced because of protein metabolism (Odunitan-
Wayas, Kolanisi, & Chimonyo, 2018). The uric acid level was non-significantly high in males, and
may be due to the higher metabolic rate in males due to sexual activities and the development of
secondary sexual characteristics (Rodriguez, Tortosa, & Gortazar, 2006).

The uric acid level is consistent with that of both gray partridge and Shukar partridge (Nikolov &
Kanakov, 2021). While it is contrary to what was found in the Chukar partridge (Nazifi, Mosleh,
Ranjbar, & Khordadmehr, 2011). The overall mean of this measure in this study was higher than for
the Gray partridge and the Chukar partridge (Nikolov & Kanakov, 2021), the Red-legged partridge
(Rico, Braun, Benard, & Burgat-Sacaze, 1977), and the Chukar partridge (Simsek, et al., 2020).
Knowing the level of creatinine determines the functional status of the kidneys. In this study, creat-
inine was almost identical between males and females, with a slight increase in males, consistent
with what was mentioned by (Nikolov & Kanakov, 2021) in Gray partridge and Chukar partridge,
and it may be due to skeletal muscle activity. The level of this measurement is not consistent with
what was found in Chukar partridge (Nazifi, Mosleh, Ranjbar, & Khordadmehr, 2011), where creat-
inine was found to be significantly higher (P < 0.05) in females than in males. While (Kasperek, et
al., 2021) found that, this measurement in Green-legged partridge is higher in males than females
without significance. The overall average for this measure in this study was lower than for the Red-
legged partridge (Rico, Braun, Benard, & Burgat-Sacaze, 1977) and (Nikolov & Kanakov, 2021)
Gray partridge and Chukar partridge.

Cholesterol was higher in males than females and without significance, consistent with what was
written by (Simsek, et al., 2020) and in Chukar partridge (Nazifi, Mosleh, Ranjbar, &
Khordadmehr, 2011). While it was higher in female Green-legged partridges than in males
(Kasperek, et al., 2021). The general mean value of this measurement is higher than what was found
by (Ozbey & Esen, 2006) in the Rock partridge and (Rico, Braun, Benard, & Burgat-Sacaze, 1977)
in the Red-legged partridge. Triglyceride is significantly higher (P < 0.05) in females than in males,
consistent with what was published by (Sevim, et al., 2020) and (Nazifi, Mosleh, Ranjbar, &
Khordadmehr, 2011) in Chukar partridge and (Kasperek, et al., 2021) in the Green-legged partridge,
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and this difference between the sex may be due mainly to physiological factors (Scholtz, Halle, Fla-
chowsky, & Sauerwein, 2009) or the effect of preparation for laying eggs (Adewole, et al., 2021).
The overall mean of this measurement in this study was higher than that of Rock partridge (Ozbey
& Esen, 2006) and Chukar partridge (Simsek, et al., 2020). This study found that calcium level was
high in females without significance, as found by (Nazifi, Mosleh, Ranjbar, & Khordadmehr, 2011)
in Chukar partridge, where this measurement was found to be higher in females than in males. The
average concentration in this research is consistent with that of the Rock partridge (Ozbey & Esen,
2006), and higher than (Simsek, et al., 2020) in the Chukar partridge.

The sodium level between males and females was identical; this result is consistent with what was
found in Rock partridge (Ozbey & Esen, 2006). The overall mean was identical to that of the Red-
legged partridge (Rico, Braun, Benard, & Burgat-Sacaze, 1977). The potassium measurement for
males was non-significantly higher than for females, and its average was lower than that of Rock
partridge (Ozbey & Esen, 2006). The overall mean was slightly lower than for the Red-legged par-
tridge (Rico, Braun, Benard, & Burgat-Sacaze, 1977). There were no significant differences be-
tween chloride between males and females, and the average concentration was very close to what
was published by (Ozbey & Esen, 2006) about the Rock partridge. The general average was highest
for the Red-legged partridge (Rico, Braun, Benard, & Burgat-Sacaze, 1977). Magnesium was
slightly and non-significantly high in females. The phosphate concentration in males was higher
than its level in females without significance, consistent with what was mentioned by (Nazifi, Mos-
leh, Ranjbar, & Khordadmehr, 2011) in Chukar partridge. Alkaline phosphatase level was non-
significantly higher in females than males. The general average was lower than what was reported
(Rico, Braun, Benard, & Burgat-Sacaze, 1977).

The activity of the enzyme Alanine aminotransferase (ALT) in the blood of the partridge indicates
the destruction of tissue cells that contain this enzyme, and its increased activity in the blood of the
partridge may appear before the appearance of pathological signs (Topchiyeva, 2022). This meas-
urement was non-significantly higher in males than females, consistent with the Green-legged par-
tridge (Kasperek, et al., 2021), while (Nikolov & Kanakov, 2021) found it to be higher in females
than males in the Gray partridge and (Nazifi, Mosleh, Ranjbar, & Khordadmehr, 2011) in Chukar
partridge. The overall mean in this study was higher than that found for Rock partridge (Ozbey &
Esen, 2006) and lower than for Gray partridge (Nikolov & Kanakov, 2021).

The level of aspartate transaminase (AST) was higher in females than males and without signifi-
cance, consistent with the Gray partridge (Nikolov & Kanakov, 2021), the Green-legged partridge
(Kasperek, et al., 2021), and the Chukar partridge (Nazifi, Mosleh, Ranjbar, & Khordadmehr,
2011). The overall mean for this measurement in this research was lower than (Nikolov & Ka-
nakov, 2021) in Gray partridges and (Ozbey & Esen, 2006) in Rock partridges. These enzymes are
negatively affected by factors such as muscle injury, organ disruption, nutritional status, physical
activity, hemolysis, treatment, and preservation method of plasma samples (Adewole, et al., 2021).
Serum proteins act as a transport medium for bilirubin and hormones.

The level of total bilirubin was higher in males than in females without significance, while (Nazifi,
Mosleh, Ranjbar, & Khordadmehr, 2011) a significant increase (P < 0.05) was found for this meas-
urement in females of the Chukar partridge than in males . The levels of both Bili direct and Bili
indirect are higher in males than in females without significance. The level of High Density Lipo-
protein (HDL) was higher in males than in females, without significance. Low Density Lipoprotein
(LDL) plays a role in providing cholesterol to the body's tissues because LDL is the main carrier of
cholesterol and triglycerides from the liver to the body's tissues, so the level of LDL in the blood is
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affected by the cholesterol concentration. LDL in females is non-significantly higher than in males,
and the overall average in this study was higher than that of the Chukar partridge (Simsek, et al.,
2020). Fatty acid synthesis in birds is mainly in the liver, and adipose tissue growth and subsequent
fattening depend on the availability of plasma triglycerides, which are transported as components of
lipoproteins by Very Low-Density Lipoproteins (VLDL) (Dominique, 1997). The VLDL level in
females is significantly higher (P < 0.05) than in males, consistent with that of broiler chickens
(Angoua, Soualio, How¢lé, Julia-Francine, & Angoué, 2021).

Table (3). Average measurements of blood and plasma components for both sexes of partridge.

Statement Males Females SE+ Average
Red blood cells (106 /ul) 2.33 2.34 0.12 2.34
White blood cells (103 /ul) 111 116 9.7 113
HGB(g/dL) 8.7 10.8 1.38 9.5
PCV (%) 38.5 40.4 1.89 39.2
MCV(fl) 166 172 347 169
MCH pg 30.5 38.1 4.08 33.0
MCHC(g/dl) 22.0 26.7 3.19 23.8
PLT (103 /ul) 222 31.0 8.39 25.5
Glucose (mg/dL) 34.5 2.45 40.1 39.1
Protein (mg/dL) 4.39 4.29 0.23 4.35
Albumin (g/dL) 1.26 1.15 0.12 1.22
Globulin (mg/dL) 3.13 3.14 0.25 3.13
Urea (mg/dL) 11.9 6.5° 1.05 9.9
Uric acid (mg/dL) 12.9 5.7 2.18 10.1
Creatinine (mg/dL) 0.43 0.42 0.02 0.43
Cholesterol (mg/dL) 246 242 12.2 244
Triglycerides (mg/dL) 88.2° 160? 6.56 115
Calcium (mg/dL) 10.4 10.7 0.14 10.54
Sodium (mg/dL) 154.5 154.6 0.55 154.5
Potassium (mg/dL) 5.98 5.80 0.06 591
Chloride (mg/dL) 115.8 1153 0.34 115.6
Magnesium (mg/dL) 2.03 2.23 0.09 2.10
Alkl. Phosphate U/L 693 1086 194 841

GPT / ALT (U/L) 23.6 13.8 8.07 19.9
AST/ GOT (U/L) 14.7 19.6 5.36 16.5
Bilitotal (mg/dL) 0.134 0.107 0.02 0.123
Bili direct (mg/dL) 0.042 0.027 0.007 0.036
Bili direct (mg/dL) 0.092 0.080 0.015 0.088
HDL (mg/dL) 149 155 1.87 151
LDL (mg/dL) 79.6 55.0 13.0 70.4
VLDL (mg/dL) 17.6° 31.7° 2.86 22.9
(P <0.05)a,b

Conclusion and recommendation

This bird is considered one of these birds that symbolizes the identity of Libya. Previously, postage
stamps carried the image of this bird. This study is the beginning of conducting multiple researche
to create a broad database that may establish reserves for that kind of bird. Also knowing the posi-
tive and negative impacts, especially on birds and farm animals. We recommend that research be
conducted on the partridge bird on a broader scale that includes all research interests.
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Abstract
an experiment was conducted in the laboratory of the Department of Crop Sci-
ence, Faculty of Agriculture, Omar Al-Mukhtar University, during the 2022-2023
season to study the effect of gibberellic acid GA3 on the germination and growth
characteristics of wheat seedlings (Salambo) under salt stress. The experiment
was conducted using a completely randomized design (C.R.D) in three replica-
tions, the treatments were (soaking wheat grains in gibberellic acid, no soaking)
and concentrations of sodium chloride salt (NaCl) (distilled water compared to
control, 4000ppm, 6000 ppm, and 8000 ppm). The results indicated that the
treatment of soaking grains in gibberellic acid was significantly superior to the
treatment without soaking in all the studied traits represented by "germination
percentage %, seedling length (cm), root length and shoot length "cm", seedling
wet and dry weight "g" and Seedling vigour index ". The results showed highly
significant differences between sodium chloride salt concentrations compared to
the (Control) treatment, where the germination percentage %, seedling length
"cm", shoot and root length "cm", seedling wet and dry weight (g), and Seedling
vigor index decreased with increasing salt concentration up to (8000 ppm). The
results showed no significant differences in the interaction between soaking
treatments and sodium chloride salt concentrations in all studied traits except for
germination percentage, where the treatment of soaking grains in gibberellic acid
with distilled water (control) recorded the highest values compared to the lowest
values recorded when grains were not treated with sodium chloride concentration
(8000 ppm).
Keywords: wheat, seeding growth, gibberellic acid, conditions of salt stress
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INTRODUCTION

Wheat is considered the most important and widespread seed crop in the world, as it leads field
crops in terms of the globally cultivated area where the total area (217) million hectares reached
global production of about (624) million tons (FAO, 2005). Wheat is the most important food
seed crop in the world, as it provides 19% of the calories for humanity, it is the largest com-
mercial crop that is circulated internationally and its unique flexible physical properties make it
an industrial material value, so the countries are interested in cultivating its high nutritional
value as well as its strategic role and its role in achieving security Food. (Collins, 1993).

Stress factors are a major reason for the deterioration of agricultural productivity, with losses
ranging from 50 % and 80 % according to the type of crop and geographical location (Shinozaki
et al., 2015) However, adaptation to salinity during germination of visibility and the growth of
rams is very important for plants, while seed germination is a mechanism in which morphologi-
cal and physiological changes lead to the stimulation of the fetus, seeds absorb water before
germination, which leads to the elongation of the seed fetus when it grows The root is a layer of
covered seeds, the seed germination process (Hermann et al., 2007). germination is the most
important stage in the life cycle of the plant, and it is a decisive factor in determining the distri-
bution of vegetarian species (1993, many researchers assess the processes included in seed
germination and how they are affected by non -non-biological stress, and salt mediation on one
type or more of the stressful media that which that It is known that it affects many physiological
and environmental characteristics such as plant growth, development, reproduction and geo-
graphical distribution (QU and Huang, 2005). Research revealed the effect of salinity on the
germination of the various seeds of crops belonging to the naughty, vertical, and vehicle fami-
lies, the most important of which is wheat germination (Akbarimoghaddam et al.,2011).

The growth of crops in harsh environments, including saline soils, remains one of the most sig-
nificant challenges for researchers in agriculture and plant production. Soil salinity is a critical
issue that restricts agricultural expansion in many regions worldwide, particularly in arid and
semi-arid areas. Salinity adversely impacts seed germination rates and affects various stages of
plant growth, disrupting physiological functions critical to development.

As global populations grow, countries are striving to increase agricultural production to achieve
self-sufficiency and ensure nutritional security. To address this, farmers employ diverse strate-
gies to enhance crop yields, such as the application of fertilizers or plant growth regulators like
gibberellic acid (GA3). Gibberellic acid, a plant hormone produced in the leaves and develop-
ing tips of roots and stems, promotes cell elongation and helps reduce the detrimental effects of
saline stress.

This study aims to evaluate the effects of gibberellic acid on the Salambo wheat variety, focus-
ing on its ability to improve germination characteristics and early growth under saline stress
conditions. By investigating these effects, the study seeks to provide insights into practical so-
lutions for managing salinity challenges in agriculture.

MATERIALS AND METHODS

A lab experiment was carried out in the Seed Technology Laboratory, Department of Crop Sci-
ences, Faculty of Agriculture, Omar Al-Mukhtar University, during the "2022-2023" season to
determine the effect of soaking wheat seeds with gibberellic acid on improving germination
characteristics under saline solution conditions. A completely random design with three replica-
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tions was used to carry out the experiment | used 10 sterile seeds for each dish under the factors
of the laboratory in the degree of temperature (25 C°) to know the effect of soaking the seeds
with gibberellic acid (GA3) 500PPM for 24 hours and another soaked in distilled water for the
same fruit for germination and growth of seeds in salt circles with different concentrations re-
sulting from Dissolve the quantities of sodium chloride salt (NaCl) with a concentration of 99.9
% in distilled water( Control, 4000 PPM, 6000 PPM, and 8000 PPM) to study the effect of gib-
berellin and sodium chloride salts levels on the characteristics of germination and growth of
wheat seeds. The studied characteristics were as follows:-

1- germination percentage (%) It was measured after the end of the period of measurement 7
days) according to (ISTA, 2005).

Germination percentage (%) = Number of developing seedlings /number of total seeds x 100.
After "14 days of germination, the following

traits were recorded:

2-Seedling length(cm).

3-Root length "cm".

4-Shoot length "cm™.

5-Wet weight of seedling (g)

6- Seedling dry weight (g).

7- Seedling vigor index )SVI).

Seedling vigor index(SV1)= shoot length+ root length X Germination percentage (%).
According to (Arafa et al., 2009)

Statistical analysis

Data were subjected to regular analysis of variance of CRD according to the method outlined by
(Gomez & Gomez 1984) using the Gestate computer program. The comparison test between
treatments was made according to the least significant differences method (LSD). LSD values
were calculated to verify differences between means).

RESULTS AND DISCUSSION

Germination percentage (%)

Results in Table (1) showed that there is a highly moral effect of gibberellic acid on the per-
centage of germination, as the highest values were recorded when the wheat bean was soaked in
the gibberellin GA3 (95.80 %) compared to the least when the soaking in distilled water (80.00
%) and this is agreed upon With what is mentioned (Attia & Jaddoa, 2011)that gibberellic acid
is one of the most important growth organizations that increase physiological changes, which
increases the percentage of germination and stimulating cell elongation. The data in Table (1)
demonstrated that the increase in the concentration of salts led to a reduction in the percentage
of germination, as the treatment of the control (distilled water) exceeded morality over the rest
of the concentration transactions. 8000 ppm (53.3 %) and the reason may be attributed to the
fact that the increase in salinity in growth leads to a decrease in the percentage of germination
due to rising salts for osmotic pressure in the center of the cell, which reduces the amount of
water that is easy Which causes failure or delaying germination (Othman et al., 2006)

The interaction between the soaking of gibberellic acid and the concentration of sodium chlo-
ride showed moral differences, as the treatment of grain soaking with gibberellic acid exceeded
the distilled water in giving the highest values to the average percentage of the germination of
(99.7 %), while the treatment of illegal grains with the concentration of sodium chloride salt
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8000 PPM was recorded less Values (66.30 %). The observed differences arise from the role of
gibberellin in promoting seed growth under stress conditions.

This response was linked to the activation of antioxidant systems. (Carvalho et al., 2011).

Table (1). Effect of Soaking Wheat Seeds of the Salambo Variety in Gibberellic Acid under Different Concentra-
tions of Sodium Chloride Salt on Germination Percentage (%) Characteristics

Salt concentration

gibberellic 0 ppm 4000 ppm 6000 ppm 8000 ppm  Square gibberellin
acid treatment
soaking with gibberellin 99.70 95.70 80.00 67.20 95.80
non-soaking with gibberellin 95.00 86.70 76.60 66.30 80.00
L.S.D g.05 9.09 707
Square salt concentration 93.90 91.70 83.30 53.30 '
L.S.D g.05 7.04

Seedling length (cm)

From the results shown in Table (2), we notice that there are highly significant differences be-
tween soaking treatments with gibberellin or non-soaking, as the treatment of soaking wheat
seeds in gibberellin gave the shoot length characteristic the highest value (8.63 cm) compared
to the lowest value when not treated (7.39 cm). Increasing salt concentrations led to a decrease
in seedling length, as the highest value (11.56 cm) was recorded when treated with distilled wa-
ter compared to the lowest value (5.27 cm) when the salt concentration was 8000 ppm. This is
consistent with what (Piwowarczyki et al., 2014) mentioned that the decrease in length Trans-
plantation with increased salt stress led to an impediment in the absorption of water and mineral
elements due to a decrease in the difference in the solution potential between the plant and the
growth medium. The interaction between grain soaking treatments in gibberellin and salt con-
centrations did not reach the level of significance, which indicates the independence of the two
study factors in their effect on the seedling length (cm).

Table (2). Effect of Soaking Wheat Seeds Salambo Variety in gibberellic acid under different concentrations of
Sodium Chloride Salt to Seedling length(cm) characteristic

Salt concentration

gibberellic 0 ppm 4000 ppm 6000 ppm 8000 ppm  Square gibberellin
acid treatment
soaking with gibberellin 12.70 9.04 7.50 5.30 8.63
non-soaking with gibberellin 10.42 7.47 6.43 5.23 7.39
L.S.D 005 N.S 0.96
Square salt concentration 11.56 8.25 6.97 5.27
L.S.D o.05 1.36

Root length (cm):

Data from Table (3) show that there are no significant differences between the grain soaking
treatments in gibberellic for root length (cm), while the data from the same table showed that
there are highly significant differences between salt concentrations. The irrigation treatment
with distilled water recorded the highest values with an average root length (5.27 cm) compared
to the lowest values (2.18 cm) recorded when wheat grains were treated with salts at a concen-
tration of 8000 ppm. This is consistent with what was stated by (Leyl et al., 2012) that increas-
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ing the concentration of salts leads to negative effects on the length of the root and shoot.

The interaction between soaking treatments of wheat grains in ink and salt concentrations did
not show a significant effect, which indicates the independence of the two study factors in their
effect on this trait.

Table (3). Effect of Soaking Wheat Seeds Salambo Variety in gibberellic acid under different concentrations of
Sodium Chloride Salt to Root length (cm) characteristic.

Salt concentration

gibberellic O PPM  PPm 4000 6000 ppm 8000 ppm “perin
acid treatment
soaking with gibberellin 5.67 3.91 2.77 2.07 3.60
non-soaking with gibberellin 4.86 3.00 2.77 2.10 3.23
L.S.D o.05 N.S NS
Square salt concentration 5.27 3.34 2.88 2.18
L.S.Do.os 0.87

Shoot length (cm)

The results obtained from Table (4) show that there are highly significant differences between
the treatments in the character of the shoot length (cm), where the treatment of soaking wheat
grains in gibberellin gave the highest values compared to the lowest values recorded when the
grains were not treated, (5.03 cm), (4.16 cm) respectively. Increasing the concentration of salts
up to a concentration of 8000 ppm led to a decrease in the length of the shoot. The highest val-
ues were recorded in the irrigation treatment with distilled water (6.29 cm) compared to the
lowest averages recorded at a concentration of 8000 ppm (3.08 cm). This was consistent with
what was mentioned by (Leyl et al., 2012) that salinity hurts the length of the shoot. The inter-
action between the treatments of soaking wheat grains in acrylic and salt concentrations did not
show a significant effect, which indicates the independence of the two study factors in their ef-
fect on this trait.

Table (4). Effect of Soaking Wheat Seeds Salambo Variety in gibberellic acid under different concentrations of
Sodium Chloride Salt to shoot length(cm) characteristic

Salt concentration

0 ppm 4000 ppm 6000 ppm ppm8000 Square gibberellin

gibberellic
acid treatment
soaking with gibberellin 7.03 5.13 4.73 3.23 5.03
non-soaking with gibberellin  5.55 4.70 3.43 2.93 4.16
L.S.D o005 N.S
Square salt concentration 6.29 4.92 4.08 3.08 0.59
L.S.D o.05 0.83

Seedling wet weight (g)

Data from Table (5) show that there are significant differences between the treatments of soak-
ing grains in gibberellin for the seedling wet weight (g). Gibberellin treatment of wheat grains
produced the highest average (0.309 g), whereas non-soaking (control) produced the lowest
value (0.292 g). The salinity treatments had a significant effect on the wet weight. Increasing
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the salinity concentration led to a decrease in the wet weight up to a concentration of 8000 ppm.
The treatment of irrigating the wheat grains with water gave the salinity treatments a significant
effect on the wet weight. Increasing the salinity concentration led to a decrease in the wet-
weight up to a concentration of 8000 ppm, the treatment of irrigating wheat grains with distilled
water gave the highest values with an average of (0.331 g) compared to the lowest values rec-
orded at a concentration of 8000 ppm with an average of (0.267 g). When wheat grains were
treated with distilled water and gibberellin, the greatest value was 0.342 g, while the lowest
value was 0.265 g when the grains were not soaked at a salt concentration of 8000 ppm. (Anaya
et al., 2013) indicated that the fresh and dry weights of the raw wheat or the stem are affected
by changes in salinity concentration. The interaction between soaking treatments of wheat
grains in acrylic and salt concentrations did not show a significant effect.

Table (5). The effect of soaking Salambo variety wheat seeds in gibberellic acid at varying sodium chloride salt
concentrations on the wet weight (g) characteristics of the seedlings

Salt concentration

gibberellic 0 ppm 4000 ppm 6000 ppm  ppm8000 Square gibberellin
acid treatment
soaking with gibberellin 0.342 0.320 0.304 0.286 0.309
non-soaking with gibberellin  0.320 0.317 0.268 0.265 0.292
L.S.D 005 9.09 0.16
Square salt concentration 0.331 0.319 0.287 0.267
L.S.D o.05 0.03

Dry weight of seedlings (g)

Data from Table (6) shows that there are highly significant differences between the treatments
for soaking wheat grains in gibberellin regarding the dry weight of the seedling (g), where the
treatment of soaking wheat grains in gibberellic acid gave the highest averages (0.176 g) com-
pared to the non-soaking treatment (0.157 g). The seedling dry weight (g) was significantly af-
fected by increasing salt concentrations. Seedling weight decreased with increasing salt concen-
tration up to 8000 ppm, which gave the lowest average seedling weight (0.137 g) compared to
the highest values recorded when irrigating wheat grains with distilled water (0.195 g). These
results are It was in agreement with what was stated by (Memon et al., 2010) that the dry and
fresh weights are affected by increasing the concentration of salts and the type of plant. The in-
teraction between gibberellic a soaking treatments and salt concentrations did not show signifi-
cant differences.

Table (6). The effect of soaking Salambo variety wheat seeds in gibberellic acid at varying sodium concentrations
Chloride Salt to Dry weight of seedlings (g)characteristic

Salt concentration
0 ppm 4000 ppm 6000 ppm ppm 8000  Square gibberellin

gibberellic
acid treatment
soaking with gibberellin 0.206 0.184 0.169 0.143 0.176
non-soaking with gibberellin 0.184 0.181 0.132 0.129 0.157
L.S.D 0.05 _ N.S 0.015
Square salt concentration 0.195 0.183 0.151 0.137

L.S.D 0.05 0.022
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Seedling vigor index (SVI)

The results obtained in Table (7) showed that there were highly significant differences between
the soaking treatments in gibberellin for the Seedling vigor index(SVI) the treatment of soaking
wheat grains in gibberellic acid gave the highest average for SVI (825) compared to the lowest
value when not treated (608). This came as follows: In agreement with what was found by (At-
tia and Jaddoa, 2011), they indicated that gibberellic acid is considered an essential auxiliary
factor in the formation of the alpha-amylase enzyme in the aleurone layer of the endosperm of
cereal grains. This enzyme mainly works to convert starch into reducing sugars, which leads to
raising the osmotic pressure in the cells. Plants then increase the entry of water and food into
them, causing them to swell and increase in size. The data from the same table also showed that
there were highly significant differences between the salt concentration treatments. The highest
averages were recorded when treating wheat grains with distilled water (1081) compared to the
lowest (420) at a concentration of 8000. Ppm. The interaction between soaking treatments of
wheat grains in ink and salt concentrations did not show a significant effect, which indicates the
independence of the two study factors in their effect on this trait.

Table (7). The effect of soaking Salambo variety wheat seeds in gibberellic acid at varying sodium chloride salt
concentrations on the characteristics of the seedling vigor index (SVI)

Salt concentration

Oppm 4000 ppm 6000 ppm ppm8000 Square gibberellin

Gibberellic
acid treatment
soaking with gibberellin 986 869 678 530 825
non-soaking with gibberellin 938 651 495 349 608
L.S.D g.05 N.S 96.4
Square salt concentration 1081 760 586 420
L.S.D g.05 136.4

CONCLUSION

To obtain good germination of wheat grains under conditions of salt stress, it is necessary to
treat the wheat grains by soaking them in gibberellic acid GA3 at a concentration of 500 ppm
for 24 hours, which improves the germination and growth characteristics of the seedlings.
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Abstract: A study was conducted to investigate Babesia spp. infections in
one-humped camels (Camelus dromedarius) in northeastern Libya. Blood
samples were randomly collected from camels of both sexes (115 females
and 45 males) across seven selected regions: Tobruk Khoury, Alhamamuh,
Sultana, Algabah, Ajdabiya Road, Qanduluh, and Imsaeid. The sampling
period spanned from February 2021 to January 2022. Giemsa-stained blood
smears were used to diagnose Babesia spp. infections. The results revealed
an overall infection prevalence of 35% among the tested samples. The high-
est prevalence rates were recorded in Tobruk Khoury (70%), followed by
Ajdabiya Road (60.6%), Alhamamuh (60%), Sultana (46.6%), Alqabah
(28.57%), Qanduluh (19.35%), and Imsaeid (7.1%).The prevalence among
females (42.6%) was significantly higher than that among males (15.5%).
Regarding age groups, middle-aged camels (1-15 years) exhibited the high-
est prevalence rate (45.1%). Seasonally, the highest infection rate was ob-
served in autumn (50%), followed by spring (47.36%).

Keywords: Babesia Haemoparasitic, protozoa, Piroplasma,camels, North-
eastern , Libya
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INTRODUCTION

The camel has been a vital animal for centuries, serving as a means of transportation and a source
of meat, milk, and wool (Kamani et al., 2008). Its ability to thrive in harsh arid environments is at-
tributed to its unique physiological adaptations (EI-Naga & Barghash, 2016).

The genus Babesia, a protozoan parasite, causes diseases such as red water fever, babesiosis, piro-
plasmosis, Texas fever, and tick fever, which are emerging tick-borne diseases with significant
global economic, medical, and veterinary impacts. Despite its importance, there is limited research
on the potential infection of camels by Babesia spp., particularly under local conditions (Swelum et
al., 2014).

Babesia spp. primarily infects red blood cells and affects a variety of species, including sheep,
goats, cattle, horses, and camels, with a potential risk of zoonotic transmission to humans. The par-
asite is transmitted by ticks, with Anocentor nitens being the specific vector responsible for its
spread (Abd-Elmalek et al., 2014).

Camels infected with Babesia spp. may exhibit symptoms such as fever, weakness, loss of appetite,
depression, hemoglobinuria, anemia, and other blood abnormalities, which can result in mortality if
untreated (Swelum et al., 2014; Jesca et al., 2017). Among dromedary camels, Babesia caballi is the
primary species causing the disease, with age, gender, and season significantly influencing suscep-
tibility (Abdelrahim et al., 2009).

Despite its importance, there is limited information on camels infected with B. caballi in northeast-
ern Libya. To address this gap, the present study aims to:

1. Diagnose Babesia spp. infections in camels through microscopic examination using Giem-
sa-stained blood smears.

2. Determine the prevalence of Babesia spp. infections in camels across various regions in Al
Jabal Al Akhdar and Tobruk.

Given the lack of comprehensive research on parasitic infections in camels in these regions, this
study seeks to contribute to the understanding of Babesia spp. prevalence and its impact on camel
health under local environmental conditions.

MATERIALS AND METHODS

The present study was conducted on 160 randomly selected camels from various localities in north-
eastern Libya, specifically in regions within Al-Jabal Al-Akhdar and Tobruk. The study spanned
the period from 2021 to 2022. The areas included in this study were Tubrug-Khuayri, Al-Qubabh,
Al-Hamamuh, Sulanta, Qanduluh, Ajdubiya Road, and Imsaeid. Samples were collected from cam-
els of different ages, both sexes, and across the different regions.

Blood samples collection

A total of 160 blood samples were collected from the jugular veins of camels using tubes containing
EDTA as an anticoagulant. The samples were kept on ice during transportation to the Faculty of
Veterinary Medicine, University of Omar Al-Mukhtar, Al-Bayda, Libya, for parasitological analy-
sis.



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 02 (2): 56-62, 2024 pageS58 of 7

Parasitological Examination

Thin blood smears were prepared and stained using the Giemsa staining method, following the
standard protocol described by (Soulsby, 1968). The procedure involved the preparation of blood
smears, air drying, fixation with methanol, staining with Giemsa, and examination under a com-
pound binocular microscope using the 100x oil immersion lens. This method facilitated the identifi-
cation and morphological characterization of Babesia spp.

Statistical Analysis

Data analysis was performed using SPSS version 20. Differences between means were assessed us-
ing the Student's t-test and ANOVA, while Chi-square tests were employed to examine the relation-
ships between various risk factors. A significance level of p < 0.05 was set for the entire analysis.

RESULTS

Between February 2021 and January 2022, a total of 160 blood samples were collected from camels
in northeastern Libya. Microscopic examination revealed that 56 samples (35%) were infected with
Babesia spp. The infection was observed in camels of both sexes and across all age groups. Mor-
phologically, Babesia spp. appeared as reddish-violet particles within red blood cells. The parasites
displayed various shapes, including single or double pyriform, round, oval, and ring-shaped forms,
depending on the specific type of parasite. These findings are illustrated in Figures 1 and 2.

M positive

H negative

Figure (1). Overall prevalence of Babesia spp infection in camels

Figure (2). Pear-shaped and paired Babesia spp. blood smear from a naturally infected dromedary camel close to the
edge of infected red blood cells (Giemsa, 100x)

The prevalence of Babesia spp. infections varied significantly across the seven regions studied. The
highest prevalence was observed in Tubrug-Khuayri (70%), followed by Ajdubiya Road (60.6%),
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Alhamamuh (60%), Sultana (46.6%), Algabah (28.57%), Qanduluh (19.35%), and Imsaeid (7.1%),
respectively. These results are summarized in Table 1.

Table (1). The prevalence of Babesia spp in Camels infected to different regions:

Regions NO. of samples Babesia spp infection
Positive %
Tubrug-khuayri 10 7 70%
Ajdubiya- road 33 7 60.6%
Alhamamuh 15 9 60%
Sulanta 15 7 46.6%
Algabah 14 6 28.4%
Qanduluh 31 4 19.35%
Imsaeid 42 3 7.1%
Total 160 56 35%

Among the 160 camel blood samples examined, the prevalence of Babesia spp. infections differed
significantly between sexes. Infected females accounted for 49/115 (42.6%), while infected males
comprised 7/45 (15.5%). Age-wise, the prevalence was highest in camels aged 1-15 years (37/82;
45.1%), followed by camels aged 15 — 25 yea 15-25 years (12/32; 37.5%). The lowest prevalence
was observed in camels aged less than 1 year (7/46; 15.2%).

These results indicate a statistically significant difference (p < 0.05) in the prevalence of Babesia
spp. based on both sex and age, as detailed in Table 2.

Table (2): The prevalence of Babesia spp. in Camels infected both sexes and ages.

Parameters No of examination No of infected camels
Positive %
Overall 160 56 35
Sex Female (115) 49 42.6
Male (45) 7 15.5
Age (years) <1 (46) 7 15.2
1-15 (82) * 37 45.1
15-25 (32) 12 37.5

*significant difference at p<0.05

The prevalence of Babesia spp. infections in camels varied significantly across different seasons.
The highest prevalence rates were recorded in autumn (17/34; 50%) and spring (18/38; 47.36%).
Conversely, lower prevalence rates were observed in summer (16/68; 23.52%) and winter (5/20;
25%). These differences were statistically significant (p < 0.05), as presented in Table 3.

Table (3). The Prevalence of Babesia spp. Infection in Camels Infected to Season:

Season No. of samples Babesia .spp infected
positive %
Autumn* 34 17 50%
Spring* 38 18 47.36%
Summer 68 16 23.52%
Winter 20 5 25%
Total 160 56 35%

*significant difference at p<0.05
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DISCUSSION

The findings of the present study revealed that out of 160 camel blood samples examined micro-
scopically, 35% were infected with Babesia spp. This prevalence aligns closely with the rates re-
ported by Elmaleck et al. (2016) in Egypt (46.9%) and (Ibrahim et al., 2017) in Sudan (43.6%).
However, lower prevalence rates were reported in Iraq (19.5%, 17.5%, and 25%) by (Farhan &
Hameed., 2017), (Amery et al., 2017), and (Al-Mialy et al., 2018), respectively. Similarly, (Wakil
et al., 2016) found a prevalence of 24.3% in Nigeria. The lowest rates of infection were observed in
Tunisia (1.0%) by (Selmi et al., 2019) and in Iran (10%) by (Mirahmadi et al., 2022). These varia-
tions in prevalence are attributed to factors such as the number of samples collected, availability of
veterinary services, environmental conditions, and the geographic and strategic characteristics of
study areas. Regional Prevalence

In our study, the highest prevalence rate was recorded in Tubruk-Khuayri (70%), followed by Aj-
dabiya Road (60.6%), Alhamamuh (60%), Sultana (46.6%), Algabah (28.57%), Qanduluh
(19.35%), and Imsaeid (7.1%). The elevated rate in Tubruk-Khuayri is likely influenced by high
temperatures and humidity, with temperatures ranging from 30°C to 40°C, even during winter.
These environmental conditions create an ideal habitat for tick vectors, promoting the growth and
reproduction of Babesia spp. carriers.Sex-Based Prevalence

The infection rate among female camels (42.6%) was significantly higher than in males (15.5%).
This finding is consistent with (Al-Mialy et al., 2018), who reported infection rates of 30% in fe-
males and 16% in males in Iraq, and (Ibrahim et al., 2017), who recorded rates of 47.1% in females
and 38.1% in males in Sudan. Other studies, such as (Farhan & Hameed., 2017) in Iraq, observed
similar prevalence in females (48.79%) and males (51.21%), while (Abdalla et al., 2017) in Somalia
recorded a higher rate in females (54%). The disparity in infection rates between sexes is influenced
by stress-related immune suppression in females, particularly during pregnancy and lactation, and
the longer lifespan of females compared to males, which are often transported for slaughter.Age-
Based Prevalence.

The highest prevalence was observed in camels aged 1-15 years (45.1%), followed by the 15-25
years group (37.5%) and the less than 1-year-old group (15.2%). These results align with those of
(Al-Mialy et al., 2018), who reported 15.9% infection in young camels. Conversely, (Al-Amery et
al., 2017) reported a lower prevalence of 6.66% in one-year-olds and 28.33% in middle-aged cam-
els in Iraq. The higher prevalence in middle-aged camels is associated with sustained tick exposure
under traditional grazing systems. Younger animals exhibit lower infection rates due to fewer tick
infestations and the presence of maternal immunity, which enhances resistance to infection. Sea-
sonal Prevalence

The prevalence of Babesia spp. was highest in autumn (50%) and spring (47.36%), compared to
winter (25%) and summer (23.52%). Similar seasonal trends were noted by (Al-Mialy et al., 2018),
who reported infection rates of 33.5% in summer and 17.6% in winter. Other studies, such as those
by (Farhan & Hameed., 2017) and (Alimam et al., 2022) in Iraq, observed higher infection rates
during the rainy season. Extreme climate changes, including rising temperatures and reduced culti-
vated areas due to water scarcity, have led to an unprecedented increase in tick populations, the
primary vector for Babesia spp. These changes significantly impact the seasonal dynamics of infec-
tion.
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CONCLUSION

The results of the present study showed that 35% of camels in northeastern Libya were infected
with Babesia spp., highlighting the impact of Babesia spp. on the apparent health of one-humped
camels (Camelus dromedarius) in the studied regions. The analysis revealed statistically significant
differences in infection prevalence based on regions, sex, age, and seasons, emphasizing the influ-
ence of these factors on the distribution and severity of the infection.

RECOMMENDATION

In a different study, PCR was utilized for the detection of Babesia spp. due to its high sensitivity
and specificity. Future research should focus on investigating whether Babesia spp. has the poten-
tial for zoonotic transmission to humans, particularly farmers and animal owners who are in direct
contact with infected camels. Such studies are crucial to assess the pathogenic effects on humans
and to develop appropriate preventive and control measures.

Duality of interest: The authors declare that they have no duality of interest associated with this
manuscript.
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Impact of Amoxicillin on the Germination and Early Growth
Phase of Seedlings of Lentil and Chickpea Varieties

Abstract: The study was conducted in the Laboratory of the Field
Crops Department, Faculty of Agricultural Engineering, Damascus
University, during the 2023 season. The objective was to evaluate the
response of six lentil varieties (Idlib 1, Idlib 2, Idlib 3, Idlib 4, Idlib 5,
Ebla 1) and two chickpea varieties (Ghab 3, Ghab 5) to different con-
centrations of the antibiotic amoxicillin (ranging from 0 to 1000 mg/L)
under laboratory conditions during the germination and early seedling
growth stages. The experiment was designed as a completely random-
ized design (CRD) with three replicates for each variety and treatment.
The results showed that seed germination was not affected by amoxi-
cillin, even at the highest concentrations. However, root length, shoot
length, and total seedling length decreased progressively with increas-
ing amoxicillin concentrations across all studied varieties, with root
length being the most sensitive parameter. The varieties responded
differently to the treatments, with Idlib 4 (lentil) and Ghab 3 (chick-
pea) demonstrating the highest tolerance to varying levels of amoxicil-
lin. These varieties exhibited the lowest percentage decrease in root
and total seedling length and the highest absolute lengths compared to
the other varieties studied.

Keywords: Antibiotic, Chickpea, Lentil, Phytotoxicity, Root,
Shoot.
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Estimating some Genetic parameters of growth indicators &

yield for Pure Lines of Chili pepper

Abstract: This research was conducted at the Talhadia Research Station during the
2022 season to evaluate the performance of some local chili pepper lines in Aleppo
Governorate & to investigate the heritability, genetic, & phenotypic variation of
their productive traits. The goal was to utilize these findings in breeding programs
& to preserve the local genetic resources. The study included 22 local chili pepper
lines, focusing on phonological phases, such as the number of days from trans-
planting until 75% of the plants flowered, the time to fruit setting (node formation),
& the time to the first harvest, in addition to the length of the harvesting period.
Plant traits such as plant height, the number of main branches, fruit length, fruit
diameter, average fruit weight, fruit wall thickness, & plant productivity were also
evaluated. The experiment was carried out using a R& omized Complete Block
Design (RCBD) with three replications. The results revealed significant differences
among the chili pepper lines in phonological stages & plant traits. Substantial vari-
ation was observed in plant height & the number of main branches among the lines.
Genetic factors were found to have a greater influence than environmental factors
on fruit characteristics & plant productivity. Heritability estimates ranged from
97% for fruit weight to 67% for fruit wall thickness & plant productivity. Cluster
analysis grouped the studied lines into two main categories based on fruit & plant
traits. The first category was further divided into two subgroups comprising nine
strains, while the remaining strains were grouped into the second category. This
research provides valuable insights for breeding programs & strategies aimed at
improving chili pepper traits & preserving local varieties.

Keywords: Chili Pepper, Phenotypic Variation, Genetic Variation, Heritability
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The Determination of The Initiative Amount of Ammonium

Sulfate Fertilizer Rates for Biological Nitrogen Fixation by Rhi-
zobium Bacteria on Vicia Faba Plant Under Local Condition

Abstract: In order to determine the rate of initiative amount of ammoni-
um sulfate fertilizer (0,20,25,50,100) Kg N/ha. The experiment was con-
ducted using phenomena of biological nitrogen fixation, two cultivars of
broad bean( vicia faba) were used "Egyption and Moroccian" In this study
,the response of the two cultivars were variable when locally isolated Rhi-
zobium bacteria F2K22 was added as an inoculum in combination with
different ammonium sulfate fertilizer rates. The results obtained showed
remarkable homogeneity in the studied parameters [ percent of nitrogen in
plant, Wight of root nodules, number of root nodules and root Wight ]
,which was agreed with previous studies either inoculated and non-
inoculated plants with the significant difference at 0.01 in an inoculated
plants with Rhizobium inoculum locally isolated F2k22. Finally the result
obtained from the two season experiments showed that the addition of 25
kg N/ha in combination with Rhizobium inoculum was the proper pro-
motive rate, this indicates that the known rate 20 kg N/ha is not the proper
rate under local conditions to fix nitrogen biologically .

Keywords: Rhizobium; Biological Nitrogen Fixation; Initiative Amount;
Ammonium Sulfate; Vicia Faba; Lypholization.
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Evaluation of Quality characteristics of three local soft wheats (bread
wheat) varieties and an introduced variety grown under a supplementary
irrigation system
Abstract: This study was conducted to evaluate and compare the grain quality
of three local bread wheat cultivars with an introduced variety known for its
high productivity in its native region. The experiment was carried out at the
Musrata Experimental Station, affiliated with the Agricultural Research Center,
Libya, during the 2020-2021 growing season under supplemental irrigation
conditions. The results revealed significant differences among the studied culti-
vars in all grain quality traits, except for hectoliter weight. The evaluated pa-
rameters included thousand kernel weight, falling number, hardness (particle
size index method), moisture content, protein content, wet gluten, gluten index,
and sedimentation value. The introduced Salambo variety recorded the highest
values for hectoliter weight (81.6 kg/hl), thousand kernel weight (52.1 g), fall-
ing number (523 seconds), and moisture content (12.59%). Among the local
cultivars, Bohouth 208 showed the highest values for protein content (15.66%),
wet gluten (37.7%), and sedimentation value (32.8 ml). Meanwhile, Bohouth
210 exhibited the best hardness and the highest gluten index (86.0%), with
hardness recorded at 14.7%. In contrast, Bohouth 212 displayed excessive
hardness, reaching 9.0%. The findings indicate that Bohouth 210 and the intro-
duced Salambo variety demonstrated superior adaptability to the environmental
conditions of the region, possessing most of the essential quality traits required
for bread-making.
Keywords: Soft wheat, Bread wheat, Supplementary irrigation, Adaptation,
Quality characteristics
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claliiually B12 cpabif il s cldsdal) ¢ plsi) ENAT duilas s Al

Cucurbita pepo L. gl cly @)Y Al

3oal dena taal 3¢l g ol Junll ae b o plla Gy

ol 8 Lat Ciladig cJumsall Anals caslell LIS (alaall asle aud 3 Audll A paliiual)
(Cucurbita pepo L.) gl cils 3s¥ 4l clealiiondl ALY sl L 2l
) ALY (bl (A eha 65 2) S B12 cnalid il o(aan/03s %6 5 %2) i
e glsal A5 il AilaSsnll liall ey e Lo Gaelidlly palin ] dljiad) yala)
On Alie et il cyglsl (POD). JlasSs s CAT 3aliS (JhaaYly 5ausY) clasil
&b B12 cpalidl (gpuintl) il sa asliadle w3 L Sl of V) cdabiad) cOlalaall 3yl ¢leiy)
aanll il cila o LS el GhsY Sl paliiedl 5l e 3o Gn dwg ) clial)
O lelaal) adina o Shaaag Sl (gotiaa 8 (aliad) 4]y Lae oy ol (9t 3 Lialessl
g sl (g9ina (e aaly aliadlly el Galdinall ¢y A5Gl Alaladll of il Canal
Glaiiy) Balds & 5aly) Cagas Janl LS sl gealilly Luslll (0 IS 8 g SI) (5 Cuabdg
gLy (e Sy aes L el GhsY (Al Galincedlly A lled) clsball 3 5283 salcadl
Sl e oty 5y paiall LLslY) LKA il da s (ROS) Aol (aanSsY) gl iligisa
a5 ¢ (POD)laeSsimy (CAT) b€ cra IS Sl a0l b ddels ST IS %2 S5l ¢
SIS ey s salsy ) B12 (el (50 LS . %6 S5l aie lasi) o3 Alled caiaids)
Bidall Adgall Jualaall xues 8 (POD) lueSs us(CAT)
B12 i lyan s SIS ¢ a1 dalidal) clalgl)
Biochemical study of three legume types by vitamin B12 and aqueous extracts
of Cucurbita pepo L. leaves influence
Abstract: This study was conducted in the Department of Biology, College of
Science, University of Mosul, and included a greenhouse experiment to investigate
the allelopathic effects of Cucurbita pepo L. (squash) leaf aqueous extracts at con-
centrations (2% and 6% wi/v), vitamin B12 at concentrations (2 and 6 ppm), and
their combined effects on certain biochemical characteristics of seedlings from
three leguminous crops (chickpeas, cowpeas, and beans). The study assessed chlo-
rophyll content, carbohydrate content, and the activity of antioxidant enzymes
(catalase (CAT) and peroxidase (POD)). The results revealed varied responses
among the tested species to the applied treatments. However, the most notable
observation was the stimulatory effect of vitamin B12, which significantly en-
hanced the studied traits and outperformed the squash leaf aqueous extract treat-
ment. Chickpea plants exhibited a decrease in chlorophyll content, accompanied
by a reduction in carbohydrate levels across most treatments. The results further
showed that the combined application of the aqueous extract and vitamin increased
chlorophyll content while reducing carbohydrate levels in both cowpeas and
beans. Additionally, an increase in antioxidant enzyme activity was observed in
plants treated with the squash leaf extract, indicating elevated reactive oxygen
species (ROS) levels due to the effect of released allelopathic compounds. It was
evident that the 2% concentration was more effective in enhancing CAT and POD
enzyme activity, whereas their effectiveness declined at the 6% concentration.
Furthermore, vitamin B12 led to an increase in CAT and POD enzyme activity
across all tested leguminous crops.
Keywords: Cucurbita Pepo; Peroxidase; Catalase; Carbohydrate; B12
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e B389 dage degane Lae i) Joalaall Ui . (Scavo and Mauromicale,2021) diall ) (gsilall (el il s
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40 o Cue o5 yghy Bydiey Caey g A A Aujly e ¢3S 5 dae 2l AW Gacal creddial Adeal) 4)ai0).3
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(Winterman and Demotts, 1965) Chb+Cha= sl J.d, )41
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IS psall il dams %4.96 (@lia DU digie daws el by cOlaleall auan die Gaeall @l Gl (3 g5
& Dbl 3y e el Alaledd) (355 Sl Slany) Jabatl) 505 .6 S5 die Tew cpalidlly paliieadl (g
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