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INTRODUCTION

Abstract

The study involved 160 camels raised in northeastern Libya from
2021-2022. Blood samples were randomly collected from each cam-
el's jugular veins and sent to a laboratory for hematological and para-
sitological examination. The results showed that 35% of the samples
were infected with Babesia species. High infection rates were found
in  Tubrug-khuayri (70%), Ajdubiya-road (60.6%), Alhamamuh
(60%), Sulanta (46.6%), and Algabah (28.4%). Lower infection were
observed in Qanduluh (19.35%) and Imsaeid (7.1%). Babesia spp in
Camels penetrate erythrocytes at the sporozoite stage, appearing as
reddish violet particles inside blood cells. The study also showed that
56 camel blood samples were infected by babesiosis, with complete
blood count examination revealing a deficiency in RBCs (5.43+2.33),
and increase in WBCs (14.63+8.23), MCV (52.8+£36.8), (22.11+9.45).
MCH and MCHC (47.4+19.8). Significant differences were observed
(p<0.05). Additionally , there was an increase in white blood cells
types including neutrphilia (51.95+1.23), lymphocytes 40.30+1.23)
and monocytes 5.51+0.35). in conclusion The study found a 35%
prevalence of Babesiosis in camels, leading to decreased red blood
cell count but increased leukocytes, neutrophils, lymphocytes, and
monocytes, causing lysis and hematopoietic system depression. Key-

words: Babesia,Hematolog, protozoa,Piroplasma,camels, North-
eastern, Libya
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Camels are a valuable source of meat, milk, textiles, and transportation due to their amazing
adaption to the harsh desert climate. (Aajep, 2020; EI-Naga & Barghash, 2016; Al-Naily &
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Jasim,2018). An extensively dispersed protozoan parasite illness transmitted by vectors,
babesiosis is significant within the veterinary field (Mirahmadi et al., 2022). Different species
of the Babesia genus, which are picomplexan parasites within erythrocytic cells, cause babesio-
sis. Many hard ticks from the Ixodidae family, including those belonging the genera Dermacen-
tor, Rhipicephalus, and Hyaloma, spread the disease to both domestic and wild animals, espe-
cially dogs, cats, humens, ruminants, and rodents.(Kalani, Fakhar, & Pagheh, 2012). Many spe-
cies of babesia exist, such as Babesia equi and Babesia caballi.(Swelum, Ismael, Khalaf, &
Abouheif, 2014).

The life cycles of Babesia include an asexual infective stage called sporozoites, an asexual
blood stage called merozoites, and a sexual blood stage called gametocytes (Alsaad, Al-Amery,
Al-Hamed, & Muhsen, 2015). Every morphological characteristic of apicomplexans is found
among infected erythrocytes in variety Shapes, including ring, oval, cross, amoeboid and pear-
shaped, with a lengths of 1-2 or 2.5-5 um (Uilenberg, 2006) Babesiosis is associated with he-
molytic anemia (Ord & Lobo, 2015). A smear of venous blood stained with Giemsais used as a
diagnostic tool to confirm babesiosis in animals. Clinical signs during the acute phase of the
disease are also assessed in conjunction with the microscopic detection of parasites. In animals
that have recovered from babesiosis, subclinical infections are seen.

There have been reports of camel babesiosis in several parts of the world, with B. caballi being
among the most important Babesia species (Abd-Elmaleck, Abed, & Mandourt, 2014; Ibrahim,
Kadle, & Nyingilili, 2017; Jasim, Azzal, & Othman, 2015; Khamesipour et al., 2015). Infected
camels experience fever, anemia, jaundice, and edema during acute phase of illness. It can oc-
casionally result in death, causing significant financial losses for the camel industry.(TAKTAZ -
HAFSHEJANI & KHAMESIPOUR, 2017). Over the past ten years Libyans have been consum-
ing more camel meat and dairy products in the last ten years, so preventing infectious diseases
is crucial to the food safety of camel products. Taking into account the lack of information re-
garding the genetic diversity and spread of the parasite Babesiosis in camels in northern Lib-
ya.The study's goal was to determine the prevalence of Babesias pp. .associated with infection-
related haematological changes in camels.

MATERIALS AND METHODS

Animals in the study area: The study involved 160 camels of the local breed, raised in north-
eastern Libya, ranging in age from less than one to twenty-five years old, during the period
from 2021-2022. The areas included in this study were Tubrug-khuayri, AL-qubah, AL-
hamamuh,Sulanta ,Qanduluh , Ajdubiya road and Imsaeid.

Collection of blood samples: After the area had been properly cleansed with 70% alcohol,
samples were taken from each camel's jugular veins using a disposable 5-milliliter syringe with
a 19-20 gauge needle. Three milliliters of blood were added to an anticoagulant tetra acetic acid
(EDTA)-containing tube for hematological and parasitological investigation. Each tube was ac-
curately labeled with the animal's identification number. All blood samples were shipped on ice
to Faculty of Veterinary Medicine at the University of Omer Al-mukhtar's in Al-Beida, Libya.
Parasitological examinations: For the preparation of blood films for analysis, fresh whole
blood was used to create blood Smears on tiny glass slides. These smears that were then dried,
fixed in methanol, and stained with Giemsa's dye. Babesia was examined by direct microscopic
inspection using a compound microscope equipped with X100 oil immersion lenses (Olympus,
USA) Babesiosis can be identified through direct diagnosis by looking for parasites in blood
according to (Chagas, Binkiené et al., 2020). Analyzing blood smears is beneficial for thin
films but less effective for more sensitive thick films. This approach is generally useful for di-
agnosing acute infections, but is not effective for identifying carriers when parasitemia are fre-
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quently very low.

Hematological Examinations : Blood samples were mixed with EDTA and used to determine
the Total erythrocyte count (RBC), hemoglobin concentration (Hb), Packed cell volume
(PCV),Total platelet count, (MCV)mean corpuscular volume, and mean corpuscular hemoglo-
bin concentration(MCHC). The blood samples were placed into tubes and transported to the la-
boratory for analysis. Differential leukocyte counts were also examined.

Statistical analysis : IBM SPSS Statistics 20 (USA) was used for data management. Descrip-
tive statistics for data summaries were generated with mean and standard deviation The vari-
ance analysis (ANOVA) test was used to assess group comparisons. All statistics were deemed
significant When p < 0.05.

RESULTS

The results showed that out of 160 camels' blood samples examined microscopically, 35% of
the samples were infected with Babesia species. According to the seven regions the highest in-
fection rate were found Tubrug-khuayri (70%), Ajdubiya -road (60.6%), Alhamamuh (60%),
Sulanta (46.6%) and Algabah (28.4%). The lower infection rate were observed in Qanduluh
(19.35%) and Imsaeid (7.1%). See Figure (1) and (2).

M Tubrug-kuayri @ Ajdubiya-road & Alhamamuh ®sulanta
M Algabah M Qanduluh M Imsaeid

19.35% 7-1%

28.40% i

Figure: (1). prevalence of Babesia spp. in Camels According to different seven regions.

Morphological of Babesia spp. : Babesiaspp penetrates erythrocytes at the sporozoite stage.
When a thin blood smear is stained with Giemsa, the tetrad shape is observed. Babesia appear
as reddish-violet particles inside the blood cells. They may present as a single or double pyri-
form and the parasite can also take other shapes depending on its type, round, oval or ring
forms.
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Figure: (2). smear of blood from a dromedary camel naturally infected with Babesia spp. (A) oval, (B) pear-
shaped close to the contaminated RBC border (Giemsa, 100x).

Blood parameters of camels infected: A total of 56 out 0f160 camel blood samples were sub-
jected to complete blood count (CBC). The results showed the following percentage: WBC
(41.0%), RBC(83.9%), HGB(51.7%) ,HCT(35.7%), MCV(100%), MCH(35.7%),
MCHC(28.5%), plt (89.2%),neutrophilia(69.6%). lymphocytes(23.2%), monocytes(26.0%), eo-
sinophils(5.3%),(Table 1).

Table:(1). Blood parameters of camels infected and References normal with Babesia spp, date presented as
mean+ STD

Parameters Infected References normal
WBCs*1079/L 14.63+8.23 7.0-16.0
*RBC count x 1012/L 5.43+2.33 7.5-12.0
HGBg/dI 10.36+ 2.16 10.2-16.0
HCT% 26.0+ 13.2 25.35
MCV fl 52.8+36.8 27.0-33.0
MCH pq 22.11+9.45 12.5-16.5
MCHC q/dI 47.4+19.8 42.0-49.6
PLT x 109/L 275+ 110 150-450
NEUT*% 51.95+1.23 30.0-60.0
LUMPH*% 40.30+1.23 30.0-55.0
MONO*% 5.51+0.35 2.0-6.0
EOSINO % 2.11+0.20 2.0-8.0
BASO % 0.37+0.0.07 Up t02.0
DISCUSSION

The one-humped camel, Camel dromedarius is highly adaptated to withstand harsh environ-
ments, and is a widely distributed domestic animal in arid and semi-arid regions of Arabic
lands, Africa, and Western Asia. Moreover, one of the biggest problems facing the livestock
sector in developing countries is tick infestation, which causes babesiosis. The current study
found an overall frequency of (56/160) 35% of babesiosis in camels in northeastern Libya. This
prevalence is lower than the rate recorded by (Abd-Elmaleck et al., 2014) 46.9% in Egypt and
(El-Alfy et al., 2024) at 43.6% in Sudan. However, some other reports found lower rates of
babesia infection 19.5%, 17.5%, and 25% in Iraq (Farhan & Hameed, 2017); (Al-Amery, Faraj,
&Majeed, 2017); (Al-Mialy, Hatem, & AL-Abedi, 2018), and 24.3% in Nigeria; (Wakil et al.,
2016). The lowest infection rate of (1.0%) was reported in Tunisia by Selmi et al. (2019) and
10% in Iran by Mirahmadi et al. (2022).

Many factors, contribute to these differences in prevalence such as the lack of veterinary ser-
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vices, environmental- variations, specific geographic and strategic features of the study loca-
tions and the quantity of samples gathered. In our study, the highest prevalence rate was record-
ed in Tubrug-khuayri (70%), followed by Ajdubiya (60.6%), Alhamamuh(60%), Sultana
(46.6%), Algabah, (28.57%), Qanduluh (19.35%) and Imsaeid (7.1%). The highest rate in Tub-
rugkhuayri area (70%). Can be attributed to the high temperature, humid conditions and an en-
vironment suitable for the growth and reproduction of ticks vectors. According to the examina-
tion of the stained blood smears, the babesia spp in various shapes, including large, pear-
shaped, oval and circular. The trophozoites were recognized as oval or elliptical shape, whereas
merozoites were pear-shaped and most commonly found inside the erythrocytes as described by
(Alsaad et al. (2015). However, the identification of Babesia spp cannot be determined with ab-
solute confidence because the size and shape of Babesia's -vary throughout its maturation stages
in the red blood cells. Additionally, certain piroplasmid species that infect distinct vertebrate
hosts may vary in size and form (Swelum, Ismael et al., 2014). The simplest, fastest, and most
widely available technique for diagnosing clinical cases of babesiosis is the microscopic detec-
tion of Babesia spp. through analysis of blood smears stained by Giemsa. Our results indicated
changes in the blood profile of camel infected with Babesia spp. The mean values of the total
RBC count showed a significant decrease (p<0.05), to (5.43£2.33) in infected camels but there
was a significant increase in the mean values of MCV (52.8+36.8), MCH (22.11+9.45) and
MCHC (47.4% 19.8). There were also an increase in the leukocytes count (WBC), with increase
in neutrophils (51.95+£1.23), lymphocytes (40.30+1.23), and monocytes (5.51+0.35). Similar
results were obtained by Al-Obaidi, Hasan et al., (2021) in Iragq, who recorded a decrease in
erythrocytes but a significant increase in lymphocytes. Farhan and Hameed (2017) also ob-
served a decrease in RBCs.A study by (Alsaad, Al-Amery et al., (2015) recorded a decrease in
erythrocyte rate, along with an increase in lymphocytes, the total leukocytes count and increase
in (MCV). Another study by Swelum, Ismael et al.,(2014) in Saudi Arabia found an increase in
the total leukocyte count and a decrease in erythrocyte rate. The reduction in erythrocytes is due
to the direct parasitic effect on the erythrocytes, causing their lysis, and depression of the
haematopoietic system's. Furthermore, erythrocyte phagocytosis by macrophages red blood cell
damage caused by parasites and a change in anti-erythrocytic autoantibodies within the bone
marrow are considered signs of bone marrow depression. Several studies found that leukocyto-
sis occurred as a result of lymphocytosis in infected camels, supporting the findings of (Egbe-
Nwiyi, (1994) and Uilenberg (2006), who explained that the stimulation of stem cells and lym-
phoid tissues in the bone marrow is the primary source of leucocytosis in blood parasite infec-
tion.Moreover, our results were consistent with those of Mahran (2004) and Mohammed, Sack-
ey, Tekdek, &Gefu (2007), who suggested that a rise in leukocyte counts may be anticipated as
a result of lymphoid depletion and disorganization with large lymphocytes.

CONCLUSION

Babesiosis is a tick infestation, significantly impact livestock, particularly the one-humped
camel ( Camelus dromedaries). In this study a prevalence of 35% were reported in northeastern
Libya for camels infected with Babesia spp,The highest prevalence rate in Tubrug-khuayri, Aj-
dubiya, Alhamamuh, and Sultana. Babesia spp. is large, pear-shaped, oval, and circular organ-
isms found inside erythrocytes. The simplest and fastest method for diagnosing babesiosis is the
microscopic detection of Babesia spp. The study results indicated a significant decrease in total
red blood cell count in infected camels. attributed to the parasitic effect on erythrocytes. Addi-
tionally, there was an increase in leukocyte count, neutrophils, lymphocytes, and monocytes.,
causing lysis and hematopoietic system depression
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Abstract
The seedlings of Squash (Cucurbita pepo L.) were irrigated with aqueous extract
of crop residues of barley or wheat or oat, at a concentration of 50 g.L %, or olives
at 25, 50, 75 and 100 g.L, in addition to the control treatment (tap water) until
the flowering stage. A completely randomized design was used with the treat-
ments. The results showed that the fresh and dry weight of the shoots decreased
by (27, 26, 33%) and (26, 35, 44%), and the number of leaves and flower buds
(20, 20, 25%) and (28, 24, 40%) and leaf petiole length (38, 41, 47%), when
treated with aqueous extract of the residues of each of barley, wheat, or oats, re-
spectively, compared to the control. The results also showed the effect of the
aqueous extract of olive residues on the growth measurements of squash plants,
and the rate of decrease was directly proportional to the increase in the concen-
tration of the aqueous extract, and thus both the fresh and dry weight of the
shoots decreased by 51% and 42%, roots 43% and 25%, plant length 40%, num-
ber of leaves 29%, and leaf area 70%, respectively, compared to the control. The
results obtained show that the aqueous extract of different plant residues have a
clear role in reducing the growth of squash plants, and thus, this will be reflected
in productivity later. This type of effect is clearly due to the presence of an "alle-
lopathic" effect from growth-inhibiting substances present in the tissues of pre-
vious plant residues or their presence simultaneously with squash plants in the
field.
Keywords: Allelopathic; Cucurbita pepo L.; Squash; Aqueous extract; Crop
residues, Olive residues
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INTRODUCTION

The cultivation of field crops such as wheat, barley, and oat are widespread during the winter
season in vast areas of arable land. Despite the great benefit and significant profit from produc-
tion, the possibility of investing some of these areas in cultivating summer crops faces some
obstacles. The process of preparing the land for agriculture, which includes the process of
cleaning it from the remains of the previous crop, will not be easy and will not be achieved
completely, and it may be impossible to get rid of the roots, stems, and even grains left behind
by plants. Also, the presence of plant remains is not limited to what is left behind by field crops
only, but it may also come from fallen leaves from cultivated trees, such as olives and others,
and this cannot be avoided when wanting to exploit the interstitial spaces by planting some oth-
er crops.

The presence of these plant remains and their decomposition in the lands targeted for cultiva-
tion is greatly beneficial in improving the properties of the soil and increasing its fertility, and
thus this is reflected in increased production. However, in many cases this may lead to a nega-
tive impact on the productivity of the next crop due to the plant remains containing substances
that hinder growth and the natural development of some plant species, which is known as the
“allelopathic” effect. It is recognized that plants compete with each other in various aspects of
their lives, such as moisture, nutrients, and light, directly or through the influence that is com-
mon in nature, which is an inhibitor of the growth of other plants (Tanveer et al., 2010). The
inhibitory effect of one plant on the growth of another plant appears through the ability of one
plant to release allelopathic chemicals that inhibit the growth of other plants (Abu Rumman,
2016; Kluth et al., 2018). Allelopathic compounds are formed and accumulated in all parts of
the plant, roots, stem, rhizome, leaves, fruits, and seeds (Vijayan, 2015). But the leaves are con-
sidered the most important parts of the plant in accumulating at the highest level (Kumari et al.,
2016). Allelopathic compounds come into contact with other competing plants by filtering de-
composing plant residues, root filtration, volatilization, as well as some other processes (Sikolia
& Ayuma, 2018). Indeed, Zuo et al., (2005) found that the aqueous extract of a group of wheat
varieties reduced the length of the root system of lettuce plants at several stages of the plant's
life. As much, wheat plant residues reduced the dry weight of the root and shoot of oat plants
(Mahmood et al., 2013). Also, Ashrafi et al. (2007) found that aqueous extracts of barley re-
duced the germination rate, the length and weight of the upper embryonic stalk, and the length
and weight of the radicle of (H. spontaneum). While that, Ben-Hammouda et al., (2001) indi-
cated that aqueous extracts of barley reduced root and seedling growth for several wheat varie-
ties. On the other hand, Shao et al., (2019) found that the aqueous extract of oat plants reduced
the germination rate, and also decreased shoot length and root length of wheat plants. In addi-
tion to those high concentrations of 50% and 100% oat aqueous extract reduced the germination
rate, the dry weight of the shoot and root system, the plant height, and the number of leaves of
cucumber plants (Wang et al., 2010). On the other hand, Tubeieh & Souikane (2020) found that
aqueous extract of olive tree residues reduced the rate and speed of germination of four types of
weeds. Orr et al., (2005) also found that olive leaf extract reduced the germination rate and bi-
omass of roots and leaves of some forest trees. As well as, the waste of olive presses reduced
the length of the shoot and root and their fresh and dry weight, and the content of the shoot of
sugars and proteins decreased (Saleh, 2013). Popolizio et al., (2022) added that the waste of ol-
ive presses reduced the rate and speed of germination of tomato plants. After that, Endeshow et
al., (2015) pointed out that adding olive branch residue to the growth environment of olive
seedlings reduced the dry weight of the shoot, the length of the seedling, and the dry weight of
the root shoot. It also reduced the shoot to root ratio, and the content of the leaves and roots of
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nitrogen and phosphorus was also reduced. Moreover, Zairi et al. (2020) found that the germi-
nation rate of wheat and flax plants showed a gradual decrease with the increase of all concen-
trations of aqueous extracts of olives. In addition to that, Al-Samarai et al., (2018) found that
irrigation with olive leaf extracts reduced the germination rate and growth of hops. As for
squash plant, it was allelopathically affected by extracts of forest trees (Eucalyptus and Acacia),
so the germination rate and speed decreased, the fresh and dry weight of the plant decreased,
and the number of leaves and flower buds of the plant decreased (Alasheebi et al., 2021). El-
shora and Abd El-Gawad (2015) also found that the extract of the purslane plant, (Portulaca
oleracea L.), reduced the germination rate of squash plants, and the leaf content of protein,
chlorophyll b, a, and total decreased, while the percentage of proline increased. The allelopathic
effect is clearly achieved between the remains of dead plants and developing plants, and it also
commonly occurs between growing and neighboring plant species, and thus plants are affected
by the appearance of symptoms of general weakness represented by lack of growth and im-
paired development. Therefore, growing summer Squash (Cucurbita pepo L.) often on lands
previously planted with winter crops or in the spaces between fruit trees makes it highly ex-
posed to the influence of the remains of previous or neighboring plants. Given the importance
of the squash crop, it is necessary to investigate the problems that hinder its growth and in-
crease its production. Therefore, this research will focus on the extent to which the residues of
some field crops and trees affect the growth and development parameters of the squash plant.

MATERIALS AND METHODS

Plant material and growth conditions: The experiment was carried out at the research station of
the Faculty of Agriculture - University of Benghazi — Libya, during the summer seasons of 2022
and 2023. The study began by planting two-week-old squash (Cucurbita pepo L. Alex-andria F1)
seedlings in a culture medium (soil, sand, and peat moss in volume ratios 1:1:1) in 3-liter of plastic
pots. Throughout the experiment, the plants were fertilized by mixing modified Hoagland Solution
as a complete nutrient solution (NS) with irrigation water. The full NS contains (in m mol. L) 5
KNOs3, 5 Ca (NOz3)2:4H.0, 2 MgSO4-7H20, 1 KH2PO4, 0.02 FeSO4-7 H20; 0.02 Nax- EDTA,; 2
H20; 0.045 H3BOs3; 0.01 MnCl2-4 H20, and (in umol/L) 0.8 ZnSO4-7 H20, 0.4 NaM00O4-2 H-0,
and 0.3 CuS0O4-5 H20. Plants were grown under a plastic cover for protection from rain at 14h pho-
to-period. Photosynthetic active radiation reached a daytime peak value of 1250 umol.m™. s, and
the temperature and relative humidity were 31 and 19°C and 41 and 80% during the day and night
periods respectively. Irrigation was scheduled according to plant requirements and the substrate wa-
ter holding field capacity. The aqueous extract concentrations were prepared by first grounding the
dry leaves of each barley or wheat or oat, as well as olives, then soaking certain weights in fresh
water according to the required concentrations for 24 hours at room temperature, and second, the
extract was filtered and used immediately under field conditions for irrigation.

Treatments: The plants were irrigated with aqueous extract of crop residues of each barley or
wheat or oat, at a concentration of 50 g.L, or olives at concentrations of 25, 50, 75 and 100 g.L?,
in addition to the control treatment (tap water only) until the flowering stage was reached.
Measurements: The measurements were effectuated after three weeks from planting, fresh weight
(FW) of shoot and root were measured, then plants were dried for three days in an oven at 65 °C
(until there was no decrease in weight) for determination of dry weight (DW) of shoot and root, the
percentage of water content (WC) was also measured. The number of flower buds and leaves were
counted, the height of plant and length of petioles, as well as leaf area was also estimated by the
correlation between leaf area and leaf fresh weight (Watson, 1937).

Experimental design and statistical analysis: The data represent averages for two separate exper-
iments. Each treatment was replicated six times, where each pot is considered a one replicate, and



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 3 (1): 8-14, 2025 page 4of 7

by a plant in each pot. The first experiment consists of one factor with 4 levels of aqueous extract
types (wheat, barley and oat extract as well as control) at a concentration of 50 g.L . The second
experiment consisted of one factor with 5 levels representing the concentrations of leaf aqueous ex-
tract of olive (0, 100, 75, 50, 25) g.Lt. A completely randomized design was used with the treat-
ments. The data were subjected to a one-way analysis of variance and the means were compared
using the least significant difference test (LSD) at 5% significance level.

RESULTS

The results in table 1. showed a significant decrease in the fresh weight (FW) and dry weight
(DW) of the shoots of squash plants when irrigated with aqueous extracts of field crop residues
(barley, wheat, oat), where the largest percentage of decrease was recorded from treatment with
oat extract at a rate of 33 and 44%, while the percentages of decrease were recorded when treated
with barley and wheat extracts, 27 and 26%, 26, and 35%, respectively, compared to the control
treatment. Irrigation with aqueous extracts of crop residues also had a significant effect on the
number of plant leaves, decreasing by 20 to 25% compared to the control treatment. The number
of flower buds and leaf petiole length also decreased significantly, and the largest decrease values
were attributed to oat extract by 40 and 47%, respectively, while the percentages decreased to 28
and 38%, respectively, when irrigated with barley extract, and 24 and 41% when irrigated with
wheat extract, respectively. On the other hand, irrigation with aqueous extracts of field crop resi-
dues did not significantly affect the water content (WC) of squash plants.

Table:(1). Effect of aqueous extract of some crop residues (50 g.L-1) on some growth measurements of squash plants.

Types of Shoot

aqueous Shoot Red. DW Red. Leaf Red. Flower Red. Leaf petiole Red. wWC Red.

extract FW (g) (%) @ (%) No. (%) buds No. (%) length (cm) (%) (%) (%)

Control 7.7° - 0.87® - 5.0 - 6.1 - 115 - 90 -

Barley 5.6° 27 0.64° 26 4.0 20 4.4° 28 7.1° 38 88 1

Wheat 5.7° 26 0.56° 35 4.0 20 4.6° 24 6.8° 41 90 0

Oat 5.1° 33 0.48° 44 3.8 25 3.6° 40 6.1° 47 90 0
LSD 0.45 - 0.11 - 0.38 - 0.71 - 0.62 - N.S

Each value represents mean of six replicates. Means followed by the same letter in each column are not significantly different by
least significant difference (LSD) test at 5% level.

FW: fresh weight; DW: dry weight.

Red. (%): attributable reduction percent to control value.

The results presented in table 2. showed that the growth of squash plants was affected when irrigat-
ed with aqueous extracts of olive leaves at different concentrations. The fresh weight of the shoot
(FW) and root (DW) decreased significantly compared to the control treatment, and the decrease
was directly proportional to the increase in the concentration of the aqueous extracts (25, 50, 75,
and 100 g.L1), with decrease rates of 29, 47, 47 and 51%, and 23, 42, 42 and 42%, respectively.
The FW of the roots also decreased directly with increasing concentration of aqueous extracts, with
decreases of 17, 22, 39 and 43%. The DW of the roots also decreased significantly by 25% for all
concentrations compared to the control treatment. Also, aqueous extracts of olive leaves had a di-
rect effect on reducing plant height with increasing concentrations of the extracts. The lowest val-
ues were with the treatment with the highest concentration (100 g.L™?), at a rate of 41%, while the
rest of the treatments led to a decrease of 25, 27 and 28%, respectively. The number of leaves also
decreased significantly as a result of irrigation with aqueous extracts of olive leaves, and the per-
centages of decrease were 12, 14, 29 and 29%, respectively. The leaf area of the plant also de-
creased significantly and in a direct pattern with increasing concentration of extracts, with percent-
ages of decrease of 31, 52, 61 and 70%, respectively. On the other hand, the water content (WC) of
the plant was not significantly affected by irrigation with aqueous extracts of olive leaves.
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Table:(1). Effect of aqueous extract concentrations of olive tree residues on some growth measurements of squash
plants.

Agueous

extract Shoot Red. Sgsst Red. T:(\J,c\)/t Red. RD?,(\)} Red. :eliagr;\tt Red. Leaf Red. I;f:g Red. WC Red.
Con. Fw % % % % % No. % % % %
LY ()] (%) (9) (%) (9) (%) (9) (%) (cm) (%) (%) (cm?) (%) (%) (%)
Control 19.5° - 2.6% - 2.3% - 0.39* - 17.6° - 5.8% - 62.7% - 86 -
25 13.8° 29 2.0° 23 1.9% 17 0.29° 25 13.2° 25 5.1% 12 43.4° 31 85 1
50 10.3¢ 47 1.5¢ 42 1.8 22 0.30° 25 12.8° 27 5.0 14 30.3¢ 52 85 1
75 10.3¢ 47 1.5¢ 42 1.4% 39 0.30° 25 12.7° 28 4.1° 29 24.6% 61 85 1
100 9.5° 51 1.5¢ 42 1.3¢ 43 0.29° 25 10.4¢ 41 4.1° 29 18.7¢ 70 84 2
LSD 3.12 - 0.39 - 0.40 - 0.08 - 2.20 - 0.65 - 10.1 - N.S -

Each value represents mean of six replicates. Means followed by the same letter in each column are not significantly different by
least significant difference (LSD) test at 5% level.

FW: fresh weight; DW: dry weight.

Red. (%): attributable reduction percent to control value.\

DISCUSSION

Agqueous extracts of field crop residues (barley, wheat, and oat) had a negative effect on the growth
of squash plants, which led to a decrease in the FW and DW values of the shoot and root system. It
also led to a decrease in the number of leaves, the length of leaf petioles, and the number of flower
buds. Our result is consistent with findings of many studies (Zuo et al., 2005; Ashrafi et al., 2007;
Wang et al., 2010; Mahmood et al., 2013) that's where the effect of barley, wheat and oat residues
has been clearly manifested. It has a negative effect on plant growth resulting from the secretion of
dissolved chemicals that inhibit growth (allelopathic effect). In addition, it may contribute to raising
the osmotic pressure of the soil solution, which makes it difficult for the plant to absorb water.
These materials may also raise the pH value of the soil and thus make it difficult for some nutrients
availability. This condition leads to a deficiency in the plant growth and reflects negatively on the
efficiency of the photosynthesis process, subsequently leads to weak plant growth. This leads to
stunted growth of the plant, small size and small number of leaves, and thus poor fruit production of
the plant. The most negative allelopathic effect was for the aqueous extract of oats, as it gave the
lowest values for plant growth measurements. While the barley plant extract had the least effect on
plant growth than the other aqueous extracts, although there were significant differences between
the barley extract treatment and the control. As for the aqueous extract of the wheat plant, its inhibi-
tory effect was intermediate between the effect of the aqueous extract treatments of barley and oat.
Also, the allelopathic effect of olive leaf residues negatively affected the growth of squash plants,
which led to a significant decrease in the FW and DW of both the shoot and root system, and a sig-
nificant decrease in the length of the plant, the number of leaves, and the leaf area of the plant com-
pared to the control treatment. This is confirmed by several studies on the effect of olive leaf resi-
dues (Orr et al., 2005; Endeshow et al., 2015; Al-Samarai et al., 2018), as the negative impact of
the allelopathic effect on plant growth increased with increasing concentration of aqueous extracts,
which was mentioned by Zairi et al., (2020). The reason may be that the concentration of growth
inhibitory substances increases with the concentration of aqueous extracts. In addition to increasing
the osmotic pressure of the soil solution and affecting the soil pH, which causes difficulty in ab-
sorbing water and nutrients necessary for plant growth (Endeshow et al., 2015). It will certainly af-
fect the efficiency of the photosynthesis process and thus reduce the plant’s content of the essential
compounds needed for growth. In addition, the level of sugars and proteins is affected, which leads
to a general weakness in plant growth and a decrease in dry matter synthesis (Saleh, 2013). In addi-
tion to was mentioned above, a decrease in leaf area and the number of leaves per plant means a
decrease in the area and efficiency of the plant, which appears in the form of stunting, weak plant
growth, and decreased dry matter formation. This certainly leads to poor flowering and fruiting de-
velopment of the plant and thus a quantitative and qualitative decline in p
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CONCLUSION

The allelopathic effect of aqueous extracts of barley or wheat or oat leaves on the one hand and of
olive leaves on the other hand on the growth of squash depends on the type of plant affected and the
concentration of its aqueous extract. The growth parameters of squash plants were clearly affected
after irrigation with different water extracts. The effect greatly weakened plant growth, especially
when treated with oat residue, while the effect was less severe with barley and wheat residue. On
the other hand, the decrease in plant growth is directly proportional to the increase in the concentra-
tion of the aqueous extract of olive leaves.
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INTRODUCTION

Grafting is a well-established horticultural technique in which a scion (aboveground part) is
fused with a rootstock through a graft union, resulting in a composite plant that combines the
favorable traits of both components (Davis et al., 2008; Kawaguchi et al., 2024). This method
has been extensively applied in commercial vegetable production across Asia, Europe and Unit-
ed States, where it is utilized to manage soil-borne diseases, enhance plant vigor, and improve
overall yield performance (Bahadur et al., 2024; Buojaylah et al., 2024; Nagila; Dabirian et al.,
2017; Lee et al., 2010; Reshma et al., 2024; Sakata et al., 2007; Wimer et al., 2015). However,
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in North Africa, particularly in Libya, the use of grafting in vegetable crop production remains
limited. One of the key barriers to its widespread adoption among small-scale farmers in the
region is the lack of comprehensive, research-driven information to support its implementation.
This gap in knowledge hinders the potential benefits grafting could offer to local vegetable pro-
duction systems.

Solanaceous crops (family Solanaceae) are typically regarded as easy to graft, primarily due to
the simplicity and efficiency of the splice grafting technique (Johnson et al., 2011). This meth-
od is widely used and yields high graft success rates, with over 95% survival reported for toma-
toes when healing is performed under controlled conditions.

Although the grafting procedure itself requires less than a minute per plant, the healing phase,
which is crucial for graft success, spans approximately two weeks. During this healing process,
a functional vascular connection is established between the scion and rootstock, allowing for
the integration of the two plant components (Davis et al., 2008; Fernandez-Garcia et al., 2004).
In horticultural research, the choice of growth substrate plays a critical role in influencing the
growth and development of vegetable seedlings, particularly in species such as tomato (Sola-
num lycopersicum) and pepper (Capsicum annuum). A study was conducted in 2025 by Erdal
and Aktas compared several substrates, including peat moss, perlite, leonardite, and vermicom-
post, as well as their mixtures with cocopeat. The results of the study illustrated that plants
grown solely in peat moss exhibited the highest biomass and fruit yield. This demonstrates how
peat moss's exceptional aeration and water retention qualities are advantageous for tomato cul-
tivation. In addition, nine distinct growth media compositions were investigated by Lohani et
al., (2023) for tomato and sweet pepper seedlings in Pokhara, Nepal. According to the study, for
both crops, cocopeat by itself produced the highest seedling emergence. In particular, tomato
seedlings demonstrated the highest rates of emergence in cocopeat, but sweet pepper seedlings
grew best in vermicompost and perlite. These results imply that enhanced seedling development
is supported by peat-based medium because of their advantageous water retention and aeration
qualities. Growth substrate play a pivotal role in influencing the overall development and health
of vegetable seedlings, particularly during the critical early stages of growth. A study examined
the impact of various growth substrates on tomato stem cuttings' rooting response in a green-
house. In comparison to other media, the results showed that pure peat moss considerably in-
creased plant height, root length, and overall survival %. This demonstrates how well peat moss
works to encourage tomato plant root development (Alam et al., 2020). The choice of substrate
affects several key physiological and biochemical processes. Numerous studies have explored
the effect of various growth substrates to optimize plant growth, focusing on factors such as wa-
ter retention, aeration, and nutrient availability (Gruda, 2019), however, the impact of these
substrates on the survival and growth of grafted vegetable seedlings has not yet been quantified.
This study was aimed to investigate the effects of six distinct growth substrates on the survival
and root elongation of grafted tomato and pepper seedlings.

MATERIALS AND METHODS

Experimental Design and Treatment Establishment: A study was conducted in 2022 at the
Horticulture Department of Omar Al Mukhtar University, Al Jabal Al-Khader, Libya, to inves-
tigate the effects of six distinct growth substrates on the survival and root elongation of grafted
tomato cv. Cheyenne E488 and sweet pepper cv. Gedeon F1 seedlings (Syngenta, Cairo,
Egypt). The main plot treatments were different growth substrates that included peat moss, soil,
sand, peat moss-sand (1:1), peat moss-soil (1:1), and soil-sand (1:1) combinations, and the sub-
plot treatment was vegetable crops; sweet pepper and tomato. Peat moss and soil substrates
analysis were explained in tables 1 and 2, respectively. The experiment followed a randomized
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complete block split-plot design with 12 treatments, representing all combinations of media,
and was replicated four times to ensure the reliability of the results. Plants were self-grafted on
8 August 2022, using the splice technique, and were placed in the healing chamber for 9 days.
Self-grafting was employed to mitigate the risk of genetic incompatibility and to avoid discrep-
ancies in graft union alignment between the rootstock and scion, which could negatively impact
graft survival. Grafting procedures were conducted between 8:30 AM and 11:30 AM, character-
ized by reduced transpiration rates and minimal water stress, as recommended by Rivard and
Louws (2006).

Grafting Technique Utilized in the Study: To ensure the formation of a successful graft union,
proper alignment and contact between the cambium layers of the rootstock and scion are essen-
tial. Therefore, the scion and rootstock must have similar stem diameters at the time of grafting.
In this experiment, self-grafting was employed to standardize stem diameters, allowing the in-
vestigation to focus solely on the effects of six distinct growth substrates selected for this study.
To graft seedlings, the splice grafted method was used following the method of Johnson et al.
(2011), where both rootstock and scion plants were watered 12—24 hours before grafting, water-
ing plants was avoided immediately right before grafting. Grafting clips were reused, so they
were thoroughly cleaned and sterilized. To increase the relative humidity, we sprayed the inner
surfaces of the healing chamber with water a few hours before grafting. Clean, sharp razor
blades were utilized for cutting, and hands were continuously sanitized with antibacterial soap
or hand gel. Two spray bottles with tap water were prepared to mist the plants frequently during
the grafting process. Plants were at the 2—4 true leaf stage for optimal grafting. Grafting was
performed early morning at 8:00 AM to ensure low plant transpiration, and to reduce water
stress in newly grafted plants. The grafting process was performed as each plant stem was sev-
ered just below the cotyledons at an approximate 45° angle using a razor blade. The cut surfac-
es were then aligned and secured using a silicone grafting clip to ensure proper contact between
the scion and rootstock (Fig. 1, right).

Healing Process of Grafted Seedlings: The graft healing process commenced on the day of graft-
ing, designated as day 1. Following grafting, the healing chamber remained sealed, and plants were
undisturbed for the remainder of day 1 and throughout day 2. To gradually acclimate the grafted
plants to the greenhouse environment, the chamber was opened for increasing durations: 5 minutes
on day 3, 30 minutes on day 4, 1 hour on day 5, 3 hours on day 6, and 6 to 8 hours on day 7. On day
8, the plants were removed from the healing chamber at 4:00 PM and transferred to a laboratory
bench, where they remained for the rest of the study. During the 8-day healing period, temperature
and relative humidity within the healing chamber were continuously monitored to ensure optimal
conditions for graft union formation (Fig 1, left).
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Figure: (1). Splice grafting method and healing process for grafted tomato and sweet pepperseedlings at the Horticul-
ture Department of Omar Al Mukhtar University,Al Jabal Al-Khader, Libya.

Table:(1). Soil characteristics and properties

Measurements

Sand (%) 13.22
Particle Size distribution Silt (%) 50.60
Clay (%) 36.18

Organic Matter (%) 2.30

E.C (Mmhos/cm) 1.30

Total Nitrogen (%) 0.21

SoilpH 7.87
COs % 1.35
P ppm 111
K ppm 237
Table:(2). Peat moss characteristics and properties.
Measurements Values
Organic Matter (%) 85-98
E.C (Mmhos/ cm) 0.2-1.0
Moisture (%) 40-60
pH 5.5-6.5
(%)Organic carbon 40-50
(%) Total nitrogen 0.5-1.0
C:N ratio 50:3

RESULTS AND DISCUSSION

Survival Percentage (%) of Grafted Pepper and Tomato Plants: Peat moss, either used alone
or in combination with sand, provided the most favorable conditions for graft survival, while soil,
both independently and when mixed with sand, resulted in significantly lower survival rates (Ta-
ble 3). Peat moss demonstrated the highest and most consistent survival rate of 95% across all
time points (10, 14, 18, and 22 days), without any notable decline throughout the study. Similarly,
the peat moss and sand mixture (1:1) showed high survival rates, ranging from 91% on day 10 to
89% on day 22, reflecting the performance of peat moss and sand when applied individually.
Sand alone also exhibited a high survival rate, beginning at 89% on day 10 and remaining rela-
tively stable at 87% on day 22.

In contrast, the peat moss and soil mixture (1:1) resulted in moderate survival rates, starting at
74% on day 10 and slightly decreasing to 70% by day 22. The soil and sand mixture (1:1) pro-
duced lower survival percentages compared to peat moss-based treatments, with an initial surviv-
al rate of 65% on day 10 that declined to 35% by day 22. Soil alone had the poorest performance,
with a survival rate of 63% on day 10, which further decreased to 30% by day 22.

The P-values < 0.0005 for the crop type effect indicate significant differences in survival rates be-
tween grafted tomato and pepper plants. Tomato grafts consistently exhibited higher survival rates
than pepper grafts at each estimating date. On day 10, tomato grafts had a survival rate of 88%,
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compared to 84% for pepper grafts. By day 22, the survival rate for tomato grafts remained higher
at 76%, while pepper grafts had a survival rate of 70%.

Table:(3). Survival of grafted pepper and tomato in the healing chamber after 10, 14, 18, and 22 days
of grafting.

Survival (%)*

Treatment 10 ¥ 14d 18d 22d
Peat moss 9% a 9% a 9% a 9% a
Soil 63d 52d 40c 30e
Sand 89b 88 ab 90 ab 87b
Peat moss and Sand (1:1) 91a 90 a 92a 89 ab
Peat moss and Soil (1:1) 74 be 70b 71b 70c
Soil and Sand (1:1). 65 ¢ 57 ¢ 44 be 35d
P-value 0.0002 0.0004 0.0002 <0.0001
Crop

Pepper 84 76 75 70
Tomato 88 80 79 76
P-value 0.0002 0.0005 <0.0001 <0.0001

?All data were analyzed using analysis of variance (ANOVA) in JMP software (Version 11.0 for Windows; SAS Institute, Cary, NC). Survival was
evaluated by visually estimating the turgidity of scion leaves and stems using a scale ranging from 0 to 3, where 0 indicated completely turgid leaves
and stems, 1 indicated more than 50% of leaves and stems were flaccid, 2 indicated more than 70% of leaves and stems were flaccid, and 3 indicated
complete wilting of leaves and stems. Only plants with a turgidity rating of 0 were classified as "surviving."

YMeans followed by different letters within the same sampling date are significantly different at P < 0.05.

Plant Growth Parameters for Grafted Pepper and Tomato: The analysis of plant growth pa-
rameters for grafted pepper and tomato grown in six different media revealed significant differences
in plant height and root elongation (Table 4). Peat moss produced the tallest plants (10.4 cm) and
the greatest root elongation (4.8 cm), significantly outperforming other treatments (P < 0.005, and
P < 0.0003, respectively). The combination of peat moss and sand (1:1) also supported relatively
tall plants (9.4 cm) with moderate root elongation (3.8 cm). These findings are consistent with those
reported in previous studies (Alam et al., 2020; Erdal & Aktas, 2025; Lohani et al., 2023). In con-
trast, soil, either alone or mixed with sand, resulted in the shortest plants and the least root elonga-
tion. Soil and sand mixtures (1:1) had the lowest root elongation at 1.8 cm. The number of leaves
per plant did not show significant variation across treatments (P = 0.54). Regarding crop type, to-
mato plants exhibited greater height (7.8 cm) compared to pepper plants (5.4 cm), with P-values <
0.0001, although no significant differences were observed in leaf count or root elongation between
the two crops. No significant interactions were observed between the six-growth substrates evalu-
ated and crop types in this experiment (P > 0.05).

Table:(4). Mean plant growth parameters for grafted pepper and tomato with six different growth media.

. Number of Root elongation
Treatment? Plant Height (cm) leaves/plants (cm)g
Peat moss 10.4 & 3.2 48a
Soil 46¢ 25 25¢
Sand 4.7¢c 2.8 2.7¢c
Peat moss and Sand (1:1) 9.4 ab 3.3 38D
Peat moss and Soil (1:1) 9.6 ab 2.9 3.6 bc
Soil and Sand (1:1). 44c 2.8 1.8d
P-value 0.005 0.54 0.0003
Crop
Pepper 540D 2.8 2.3
Tomato 7.8 a 3 24

P-value <0.0001 0.12 0.62
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All data were analyzed using analysis of variance (ANOVA) in JMP software (Version 11.0 for Windows; SAS Institute, Cary, NC).
YMeans followed by different letters within the same sampling date are significantly different at P < 0.05.

This study highlights the substantial influence of growth substrate composition on the survival and
development of grafted pepper (Capsicum annuum) and tomato (Solanum lycopersicum) plants.
Peat moss, either utilized independently or in combination with sand, was identified as the most ef-
fective substrate, consistently yielding high survival rates (95%) and promoting optimal plant
height and root elongation. These outcomes can be attributed to the inherent properties of peat
moss, including its exceptional water retention capacity and aeration, which are essential for facili-
tating graft union formation and supporting overall plant vigor. (Oberpaur et al., 2010). The peat
moss and sand mixture (1:1) also performed well, benefiting from both moisture retention and im-
proved drainage. In contrast, soil-based media, whether used alone or mixed with sand, resulted in
markedly lower survival rates, likely attributable to insufficient aeration, compaction, and subopti-
mal moisture regulation. This is supported by Gardner et al. (1999), who demonstrated that soil tex-
ture defined by the relative proportions of sand, silt, and clay has a significant influence on soil aer-
ation and overall soil health. Tomato grafts consistently showed higher survival rates than pepper
grafts, likely due to physiological differences such as greater tolerance to healing conditions or
plant vigor, suggesting that tomatoes are more resilient or better suited to the healing environ-
ment.Peat moss produced the tallest plants and greatest root elongation, confirming its superiority
as a growth medium. Significant differences in growth between peat moss-based and soil-based
treatments highlight the importance of growth substrate composition. The peat moss and sand mix
(1:1) also supported good growth, though sand slightly reduced peat moss's effects. Soil, especially
when mixed with sand, led to the poorest growth and root elongation, likely due to its denser struc-
ture and reduced nutrient availability. While tomato plants showed greater height than pepper
plants, there were no significant differences in leaf count or root elongation between the two crops.
This suggests that despite tomatoes growing taller, the basic growth processes, including root elon-
gation, were similar for both species under these conditions.

CONCLUSION

Overall, these findings underscore the importance of selecting appropriate growth substrate for graft
healing and subsequent plant growth. Peat moss, either alone or in combination with sand, provided
the most conducive environment for graft survival and growth, while soil-based treatments were
largely inadequate. The significant crop type effect observed, particularly the superior performance
of tomato grafts, provides further insight into species-specific responses to grafting and healing en-
vironments. Further research could explore the physiological mechanisms underlying these differ-
ences and evaluate the potential of alternative growth substrates or their combinations to enhance
graft success in both crops.
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Abstract: Gezira Scheme, in Sudan, is the largest one in the region. Re-
cently, many individual farmers owned tractors and implements. This
study aimed to analyze the use of those tractors and implements. Data were
collected through a questionnaire and analyzed statistically. 154 tractors
(75 to 80 hp.) accompanied with 678 implements were studied. Massey
Ferguson represented 58.4 % of the tractors. Tractors’ average age was six
years. Land preparation, seeding, spraying, threshing and post harvesting
implements represented 86.7%, 4.1%, 2.1%, 6.0% and 1.1%, from the total
number of implements, respectively. Implements average age was between
two and six years. Sprayer obtained the highest work rate (9 fed/h). Disk
plow consumed the greatest fuel (6.6 I/fed) and the highest annual working
hours (310 hours). The ridger covered the highest annual area (365 fed).
Tractor annual working hours was between 774 and 535 hours. Several
combinations of implements accompanying a tractor were found. Combi-
nations three and four implements were the most frequent, they repeated 36
and 35 times, respectively. The combination of disk plow, ridger and
ditcher were repeated ten times; while the combination of disk plow, level-
er, ridger and ditcher was repeated eight times. The information obtained
helps determine which implements are necessary for the scheme. Econom-
ic feasibility of tractors and implements owned by individual farmers in the
Gezira Scheme is suggested.
Keywords: Tractor, implements, performance, annual use, Gezira Rrrigat-
ed Scheme, Sudan.
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INTRODUCTION

Farm mechanization, which is a part of agricultural engineering, refers to the use of tractor and
implements for carrying out farm operations. The importance, advantages, and benefits of using
farm machinery are numerous and have been well documented by several authors (Ampratwun,
et al., 2004; FAO and UNIDO, 2008; Abdel Rahman, et al., 2022). However, farm mechaniza-
tion will continue to play an important role in agricultural production and the demand for agri-
cultural machinery is expected to increase (Omofunmi and Olaniyan, 2018).Gezira Scheme rep-
resents 47% of the total irrigated area and 10% of the total area under crop production in the
Sudan (Abdalla, et al., 2021). In the past, the Agricultural Engineering Department (AED),
which affiliates to Sudan Gezira Board (SGB), owned a fleet of tractors and machinery. The
AED was responsible for carrying out the mechanized operations for cotton and wheat crops.
Besides, the AED, there were also some contributors in achieving the mechanized operations in
the scheme, such as private sector companies, farmers' cooperatives, and some individual farm-
ers who owned tractors and implements. However, Eldaw (2004) reported that there was dissat-
isfaction among farmers about the quality of work performed by the AED in the Gezira Scheme
and the level of fees and costs charged. However, after the implementation of the Gezira
Scheme's law for 2005, which regrettably proclaimed the dissolution of the AED and sale all of
its machinery; and in order to compensate and offsetting the absence of the AED, some farmers
began to purchase tractors and machinery to perform the mechanized operations in the scheme.

The farmers in the Gezira Scheme have great and long experience in managing their farms and
cultivating the grown crops. This experience is necessary for improving productivity.

Ainembabazi and MugishaO (2014) suggested that farming experience is useful in early stages
of adoption of a given technology. They mentioned that gradual advances in technology devel-
opment and continuous retraining of farmers are essential for sustainable adoption of agricul-
tural technologies. The use of tractors and implements is one of these technologies.

Owning and using of tractor and implements by smallholder farmers is usually beyond their fi-
nancial capacities, especially in developing countries. However, wherever this situation is ex-
isted, it requires guarantees for sustainability and profitability.Several authors, worldwide, have
investigated the usage of tractors and implements in agricultural production by using different
methods (Saglam and Akdemir, 2002; Ampratwun, et al., 2004; Nkakini and Etenero, 2019).
The demand for tractor and implements vary from farm to another according to farm size, crop-
ping pattern, weather conditions, type of agricultural operations... etc. Therefore, the study of
the pattern of the tractor and implements utilization may be useful in many ways. It will not on-
ly provide information about different type of operations being carried out but also gives details
of their utilization during the year. Moreover, it imparts knowledge about their size and age,
work rate (field capacity), fuel consumption and annual use (hours and area). The generated in-
formation may be utilized in scheduling and planning of agricultural operations. Moreover, one
can determine quantities of the necessary inputs such as fuel quantity, grease and spare parts to
run them. In addition, to organize the preventive maintenances program during the lean periods
of demand. Unfortunately, there is inadequate knowledge on the utilization of tractors and ac-
companied implements owned by smallholder farmers in the Gezira Scheme. Therefore, there is
a need to carryout field survey to appraisal these tractors and implements in accordance with
their present conditions, types of mechanized operations and performance, besides the fixture to
assess the need for introducing new types and new ones.The main objective of this study was to
analyze the usage of tractor and implements owned and managed by individual farmers in the
Gezira Scheme, Sudan. The specific objectives were to:ldentify the available tractor makes and
implements types and to determine their presence percentage and age.Determine the number of
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implements associated to each tractor.ldentify the most popular combinations of implements
accompanying a tractor and Analyze their performance in terms of work rate, fuel consumption
and annual usage (area and hours).

MATERIALS AND METHODS

Study area : The Gezira Scheme is located between the Blue Nile and White Nile Rivers to the
south of Khartoum. It is one of the largest irrigated scheme in the region, comprising about 2.2 mil-
lion feddans (one feddan = 0.42 hectare). The scheme is located in semi-arid region. Where rainfall
is ranged between 150 and 300 mm/year, which occurs during July to September. The soil is classi-
fied as Vertisols, which has high clay content (50-60%). The soil is characterized by cracks when
dry and become hard to work. Each farmer has, on the average, 20 feddans, which is divided into 5
equal farms. Farmers are responsible for managing their farms including irrigation. Irrigation sys-
tem consists of two main canals running from Sennar Dam. The main canals deliver the water to
major canals and then to the minor canals. The minor canals convey water to farms canals, locally
called Abu Ishreen and then to Abu Sitta (Elshaikh, et al., 2018). The existence of this intensive
network of irrigation system canals may impede the use of big and heavy machinery.

Crops and farming system: Nowadays, crop diversity is a common characteristic in the Gezira
Scheme. Seven field crops in addition to vegetable crops are currently grown. These crops are
grown in summer and winter seasons. These crops include cotton, groundnut, sorghum, soybean
and pigeon pea, as summer crop; besides wheat and chickpea as winter crops. Since its establish-
ment, a lot of crop rotations were applied (Mahgoub, 2014). However, due to rapid increase in pop-
ulation and the need for more production, 80% of the total area is cultivated one-time a year by
adopting five-course crop rotation, and the remaining 20% are left as fallow lands. The summer and
winter cultivated crops make the use of tractors and implements almost during the year.

Data collection and analysis: The required data, for the purposes of this study, was collected dur-
ing season 2022/2023. The targeted individuals were farmers who owned tractor and machinery,
which works in the Gezira Scheme. A total of 154 respondents were directly interviewed through
structured questionnaire. The questionnaire was fairly distributed throughout villages in the scheme.
Simple random sampling technique was followed. The questionnaire included data such as tractor
make and model, purchase price and current age. implement types (names), purchase price, current
age. In addition, to work rate, fuel consumption and annual covered area were also included. More-
over, data related to variable cost and operation custom price was included.The collected data were
prepared in excel worksheets for each implements type. Then the data was subjected to descriptive
statistical analysis indicators, such as maximum, minimum, average and percentage in addition to
standard deviation. Annual working hours of use for each implement was calculated by dividing the
annual covered area by its work rate. However, the annual working hours of use for each tractor
was calculated by the summing the annual working hours of use for each implement associated with
that tractor. Appendix A shows implements type, description and utilization that available in the
Gezira Scheme.

RESULTS and DISCUSSION

In this study 154 tractors, of medium power size (75 to 80 hp.), were statistically analyzed. The
results revealed that there were more than six makes of tractor owned by individual farmers in the
Gezira Scheme (Table 1). These makes included Massey Ferguson, Tafe, John Deere, Hatat, New
Holland and others. These tractor makes varied in frequency, presence and age. The results
showed that the Massey Ferguson tractor is the most popular make as it recorded the highest fre-
quency (90) and presence (58.4%). Dahab and Saeed (2022) reported similar result, they men-
tioned that Massey Ferguson represented 60% of the total number of tractors available in Sudan’s
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market during the period from 2000 to 2010. On the other hand, the age of Massey Ferguson trac-
tors was ranged between one and 28 years with an overall average of 7 years. The frequency and
presence of Tafe and John Deere tractor makes were 36, 12, 23.4% and 7.8%, respectively. It is
evidence that Massey Ferguson tractor was introduced early whereas John Deere tractor recently
introduced. The minimum values of age for all tractors' makes was one year, showing that tractor
owners are purchasing tractors and tractor dealers providing and availing them in the market. The
maximum age of for all tractors makes was ranged between 5 and 28 years. The overall age of the
tractors was six years and the standard deviation was about five years this indicates that the age of
the majority of the tractors was between one year and eleven years. The established information
helps in scheduling replacement or overhauling programs needed, especially for oldest tractors.
However, for planning purposes, a comprehensive enumeration of tractors in the Gezira Scheme
is needed to explore their sufficiency and geographical distribution.

Table:(1). Tractor's make, frequency, percentage of presentence and ages in the Gezira Scheme

Tractor Make Frequency % Current age (years)
Max Min Average STD

Massey Ferguson 90 58.4 28 1 7 6.0
Tafe 36 23.4 12 1 4 2.7
John Deere 12 7.8 6 1 2 1.6
Hatat 6 3.9 7 1 4 2.1
Newholland 5 3.2 17 1 5 6.8
Others 5 3.2 5 1 3 1.7

The results showed that the above studied tractors were associated with 678 of implements, in-
cluding 14 different types (Table 2). These implements types were classified in to five major
groups according to the operations they performed. Nine types of these implements were allotted
for land preparation operations. Two types of machines for planting operation (row-planter and
seed drill). One implement for each of weed control (sprayer), harvesting (thresher) and post har-
vesting (cotton stalks up rooter) operations. Generally, and referred to the total number of imple-
ments and their groups, land preparation, planting, weed control, harvesting and post harvesting
implements represented about 86.7%, 4.1%, 2.1%, 6.0% and 1.1%, respectively. These results
indicated that the bulk of the available implements in the scheme were for land preparation opera-
tion. This in agreement with the findings of Awadalla, et al., (2019). They mentioned that land
preparation is fully mechanized operation in the Gezira Scheme, whereas other operations were of
lower level of mechanization. The existence of higher number of land preparation implements
indicate that there are many options for land preparation operation. This may due to diversity of
crops grown farm specific conditions.

On the other hand, and referring to the total number of tractors studied (154), ridger implement
recorded the highest frequency (124), this is because it is used either for ridging or for split-
ridging or for re-ridging or for green ridging. The disk plow is ranked as a second famous tillage
implement after ridger as its frequency was 117 and ditcher implement is ranked third one as it
recorded 105 frequencies. Their respective accompanying presence was 82%, 76.5% and 69%,
respectively (Table 2).

In addition, the results showed that row planter recorded the least frequency (4) among the other
implements. This inferred that, although 60% of the total area is allotted to row crops, farmers
still depend on hand sowing to seed their crops. This situation does not encourage the tractors'
owners to possess this type of implements. The unwillingness of farmers to use seeding imple-
ment needs further investigation. In this regard, it is worth to mention that the use of row planter
for sowing crops will save much effort, time and expense rather than manual sowing. We ex-
pected that if the performance of row planter is demonstrated in farms' farms for many crops they
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will believe and pursue to adopt it. The results showed that, it seems that there is a good number
of seed drills (24) (Table 2) as this implement is mainly used for sowing wheat crop in winter
seasons in about 20% of total cropped area. The results showed that the recorded number of
sprayers was 14 representing 9.2% of total number of tractors. The sprayer began to spread
among farmers in recent years. However, no inter row cultivator was recorded in this study.
These mean that farmers are greatly depend on hand labor for performing weed control. Availing
such implement, as possible alternative for weed control, may decontrol the dependence on hand
labor during peak periods and to avoid hazards from using chemicals.

Thresher is the only implement recorded for threshing grain crops. In the present study, the
41grain threshers were recorded representing 27% of presence of implements those accompany-
ing tractors (Table 2). This mean that the Scheme is lacking to harvesting implements for crops
other than grain crops, such as peanut and cotton. Cotton-stalks up rooter is the only implement
registered for post-harvest operation in this study. Its frequency and presence was 7 and 4.6%,
respectively. This result suggests the introduction of other post-harvest implements like mower,
rake and balers in the Gezira Scheme.

Table:(2). Type, frequency and percentage of presentence of the surveyed implements accompanying tractors in the
Gezira Scheme

Operations/ Implements and their types Frequency %
Land preparation 588 86.7
Disk plow 117 76.5
Chisel plow 52 34.0
Moldboard plow 34 22.2
Disk harrow 38 25.0
Leveler 57 37.0
Ridger 124 82.0
Ditcher-row 56 37.0
Ditcher 105 69.0
Bond maker 5 3.0
Planting 28 4.1
Row-planter 4 3.0
Seed drill 24 15.8
Weed control 14 2.1
Sprayer 14 9.2
Harvesting 41 6.0
Thresher 41 27.0
Post harvest 7 11
Cotton Up rooter 7 4.6

Table 3 shows the statistical analysis of age for the studied implements included average, maxi-
mum, minimum and standard deviation. Generally, the average age was ranged between two and
six years, indicating that these implements were in the middle age of lifespan. The minimum age
was ranged between one to two years indicating that tractor owners are still purchasing these im-
plements and the dealers avail them in the market. This reflects that the farmers accept these ma-
chines to execute farm jobs to alleviate the problem of labor shortage. The maximum age was
ranged between five and 21 years. However, the age of implement may increase total operation
cost, through its effect on repair and maintenance costs (Dahab, et al., 2021).

Table 4 shows the average, maximum and minimum work rate of the surveyed implements. The
results showed that there were big variations between the implements in work rate. These varia-
tions may due to their function nature, working width and working conditions. Implement per-
formance, in term of covered area per unit time, is one attractive factors to the investors.
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Table:(3). Age (yrs.) of the surveyed implements accompanying tractors in the Gezira Scheme

Implement Average Max Min STD
Disk plow 5 20 1 4.23
Chisel plow 3 15 1 2.82
Moldboard 2 7 1 1.48
Disk harrow 3 18 1 3.06
Leveler 6 20 1 3.98
Ridger 5 21 1 4.5

Ditcher-row 3 15 1 2.53
Ditcher 5 20 1 4.61
Bond maker 5 7 2 2.64
Row-planter 6 12 1 5.44
Seed drill 4 22 1 4.89
Sprayer 2 5 1 1.28
Thresher 3 11 1 2.58
Cotton Up rooter 6 15 1 4.99

Sprayer has the highest work rate (9 fed/h) among implements, followed by bond maker (8 fed/h).
Whereas, disk plow and ditcher-row obtained the lowest work rate, 0.75 and 0.6 fed/h, respective-
ly. The obtained values of work rate for the various implements are reasonable considering their
working width and working conditions. Knowing the work rate of implements will help in deter-
mining the total number of implement to accomplish the specific tasks in specified period. The
obtained results are in line with that reported by Abdalla et al. (2021). They found that chisel
plow was superior in work rate over disk plow and moldboard plow. Moreover, the values of
work rate obtained in this study were in the range used by Mohamed, et al., (2017) for some im-
plements in Elsuki Irrigated Scheme, Sudan. They reported that the work rate for chisel plow,
disk harrow, ridger, row-planter and sprayer was 2.5, 3.0, 4.0, 3.0 and 10.8 fed/h, respectively.On
the other hand, the statistical analysis showed that the standard deviations were close to the aver-
age values of the work rate of the studied implements, indicating the obtained average values of
work rate were homogeneous for each specific implement.

Table:(4). Work rate (fed/h) of the surveyed implement accompanying tractors in the Gezira Scheme

Implement Average Max Min STD
Disk plow 0.75 1 0.5 0.24
Chisel plow 1.9 1 0.5 0.24
Moldboard 1 1.25 0.5 0.0

Disk harrow 3.4 4 3 0.74
Leveler 4 8 1 1.46
Ridger 4.5 5 3 0.65
Ditcher-row 0.6 1.0 0.5 0.18
Ditcher 5.4 10 2 1.32
Bond maker 8 10 6 3.5

Row-planter 5 5 5 2.24
Seed drill 4.1 6 3 0.98
Sprayer 9 24 5 5.13
Thresher 2 6 0.5 1.36
Cotton Up rooter 2.3 4 2 1.07

1 feddan = 0.42 ha

Table 5 shows the amount of fuel consumption by the surveyed tractor when attached to each im-
plement. The results revealed that disk plow consumed the greatest amount of fuel (6.6 I/fed) fol-
lowed by ditcher for bed (5.9 I/fed), moldboard plow (5.3 I/fed) and thresher (4.1 I/fed). On the
other hand, sprayer consumed the lowest fuel (0.43 I/fed). The other implements consumed fuel
ranged between 1.4 and 3.6 I/fed. Fuel price is increasing everywhere, and any deficiency in fuel
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affects the completion the mechanized farm operations and this in turn affects crop productivity.
Therefore, the obtained results of fuel consumption may help in determining the total amount of
fuel required for the whole cropped area each season. However, Abdalla, et al. (2021) reported
that moldboard plow consumed higher fuel compared to chisel plow and disk plow.

Figure 1 illustrates the number of implements associated with a tractor and their replications ap-
peared in the surveyed sample. Irrespective to the implement type, the obtained results showed
there were several combinations (1 to 10) of implements that accompanying a tractor. For exam-
ple, seven different implements accompanying a tractor were appeared nine times in the surveyed

sample.

Table:(5). Fuel consumption (I/fed) of the surveyed implement accompanied tractors in the Gezira Scheme
Implement Average Max Min STD
Disk plow 6.6 7.88 4.5 0.74
Chisel plow 3.6 4 3 0.6
Moldboard 5.2 6.75 4.5 1.21
Disk harrow 2.5 2.5 2.5 0.41
Leveler 2.13 2.83 1.13 0.44
Ridger 2.5 3.3 2.25 0.44
Ditcher-row 5.9 9 4.5 1.33
Ditcher 15 2.3 0.6 0.54
Bond maker 1.4 2.25 1.125 0.71
Row-planter 2.4 25 2.25 1.06
Seed drill 2.25 2.25 2.25 0.45
Sprayer 0.43 0.43 0.43 0.11
Thresher 4.1 6.75 2.25 1.36
Cotton Up rooter 3.3 4.25 2.25 1.56

1 feddan = 0.42 ha

Three and four types of implements that accompanying a tractor were the most frequent ones,
they were repeated 36 and 35 times, respectively. Followed by five and six implements that work
with a tractor which were repeated 28 and 15 times, respectively. Moreover, the results showed
that one, eight, nine and ten implements associated with a tractor were repeated less than six
times (Fig.1). These variations in the number of implements that worked with a tractor reflect and
confirmed the random distribution of the questionnaire among the tractors' owner. The number of
implements that accompanying a tractor in any region is governed by many factors. These factors
include fanatical capacity of tractor owners, type of grown crops and their required management
practices in addition to availability of implements and allotted area around each tractor.

Figure 2 demonstrates in details the most frequent implements type (names) in the numbers of
implements accompanying a tractor. For example, in six implements that accompanying a tractor,
disk plow, leveler, ridger, ditcher for beds, ditcher and thresher implements were repeated four
times (Fig.2). The results showed that the combination of disk plow, ridger and ditcher were re-
peated ten times in the surveyed sample. This confirmed the above findings (Table 2) as these
implements are the most popular ones in the Gezira Scheme. In addition, it was found that the
combination of disk plow, leveler, ridger and ditcher was repeated eight times in the surveyed
sample. The combination of two implements (disk plow and ridger) as well the combination of
(disk plow, leveler, and ridger, ditcher for bed and ditcher) were repeated five times in the sur-
veyed sample. There is need to study the economic feasibility of these implements combinations
to determine the most profitable combination.
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Figure: (1). Number of implements that accumpany a tractor and its replication in the samples surveyed in the Gezira
scheme

Figure 3 illustrates the average annual use of the surveyed implements in terms of annual working
hours and covered area (feddans). The results showed that, as expected, there was wide variations
between the implements in the annual use. The highest annual working hours (310 hours) were
achieved by disk plow and row planter obtained the lowest (14 hours). This confirmed that the
disk plow is widely used and the use of row planter is very limited. Although, at certain cropped
area, the annual hours of use of a given implement are inversely proportional to its work rate, but
the disk plow resulted in high annual hours of compared to row planter. This suggests more inves-
tigation is needed on why farmers do not prefer to use row planter to seed their crops.

On the other hand, the results of annual covered area by these implements also showed wide vari-
ations. Row planter again resulted in the lowest annual area (68 feddans). This indicates that the
use of row-planter is limited in the Gezira Scheme. The ridger resulted in the highest annual area
(365 feddans). This is real as the majority of the crops in the Gezira Scheme are grown in ridge-
furrow system to facilitate irrigation process. These results indicate that the ridger is the prevail-
ing implement in the Gezira Scheme. The annual use of the surveyed tractor makes is illustrated
in Figure. 4. There was variation between tractor makes in annual hours of use. The highest hour
of use (774 hrs) was obtained by Tafe make and the lowest (535 hrs) was obtained by New Hol-
land make. The result showed that the overall average annual hour of use was 620 hrs. Nkakini
and Etenero (2019) reported a similar result, they found that the average annual use of private
owned tractors was 572.6 hrs in Nigeria. The obtained annual hours of use did not meet the stand-
ards of 1000 hrs per tractor annually. This few hours of use by tractor in the Gezira Scheme offer
the opportunity to introduce and use other types of implements.

The furnished information by this study can help in deciding which implements are necessary to
be introduced in the Scheme to enhance crop production through improving operations timeliness.
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DP=Disk plow, L=Leveler, RD=Ridger. D= Ditcher. DB= Ditcher for beds, THR= Thresher
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Figure: (2). Replications of type and number of implements that accumpany a tractor in the Gezira scheme
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Figure: (3). Annual use (hours and area) of the implement surveyed in the Gezira scheme
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Figure: (4). Average annual hours of use for the surveyed tractor makes in the Gezira scheme

CONCLUSION

154 tractors of different makes (75 to 80 hp.) and 678 implements type associated with these trac-
tors owned by individual farmers in the Gezira Scheme were studied. These tractors were in mid
aged, the overall average age was six years. Referred to the total number of implements, land prepa-
ration, planting, spraying, threshing and post harvesting implements represented 86.7%, 4.1%,
2.1%, 6.0% and 1.1%, respectively. The age of these implements ranged between two and six years.
There were big variations between the implements in work rate. Sprayer obtained the highest work
rate (9 fed/h), while the ditcher-row obtained the lowest (0.6 fed/h). Disk plow consumed the great-
est fuel (6.6 I/fed) and the sprayer consumed the lowest (0.43 |/fed). There were several combina-
tions of implements that accompanying a tractor. Three and four types of implements were the most
frequent ones, they were repeated 36 and 35 times, respectively. The combination of the disk plow,
ridger and ditcher was repeated ten times, and the combination of disk plow, leveler, ridger and
ditcher was repeated eight times. The disk plow achieved the highest annual working hours (310
hrs) and the row planter obtained lowest (14 hrs). The ridger resulted in the highest annual covered
area (365 fed) and the row planter resulted in the lowest one (68 fed). Tractor annual working hours
were ranged between 774 hrs obtained by Tafe and 535 hrs obtained by New Holland. The overall
average annual use of tractor was 620 hrs. The furnished information can help in deciding which
implements are necessary to be introduced in the Scheme to enhance crop production through im-
proving operations timeliness.
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Implement types

Description

Utilization

Disk plow
Chisel plow
Moldboard plow
Disk harrow
Scraper

Ridger
Ditcher-row

Ditcher
Bond maker

Row-planter
Seed drill

Sprayer

Thresher
Cotton up rooter

3 - bottoms, rear mounted, 0.8 to 1.0 m

5 to 7 shanks, rear mounted,

4-units, rear mounted

18 disks arranged in 2 gangs, rear mounted
One unit, rear mounted, 1.5 m

4-units, rear mounted, 3.2 m width.

Single unit, rear mounted, less than 1 m width

Single unit, rear mounted, 1 m width
Single unit, rear mounted, 0.8 to 0.9 m width

4 - units, rear mounted, 3.2 m width

Rear mounted or towed, 2.5 to 3.5 m width, with or
without fertilizer box

Rear mounted, 400 to 600 liters capacity, 10 to 14 m
width

Rear towed on two wheels, different sieves size

Rear mounted, two cutting plates, 1.6 m width

Primary tillage

Primary tillage

Primary tillage

Secondary tillage

Leveling the farms

Constructing ridges and furrows spaced at 0.8 m.
Constructing ditches and beds, deeper furrows than
ridges, spaced

Constructing Abu VI, a water channel in a farm
Constructing tangents and gradual inside farms
perpendicular to Abu VI to control irrigation water
Seeding crops

Broadcasting and covering wheat seeds on flat
soils.

Herbicides application

Threshing grain crops
Cutting or uprooting standing stalks
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Abstract: The study investigates the impact of feeding the fig moth, Cadra
cautella (Walker), on three varieties of Libyan dates (Saeidi Awjila, Saeidi
Gallo, and Bekrary from the West Coast) under laboratory and incubator con-
ditions. The main findings reveled that the life cycle duration of C. cautella
was significantly affected by the rearing environment. The life cycle lasted
60.1 £+ 6.1 days outside the incubator and 79.2 + 6.6 days inside the incubator
when larvae were fed mixed date varieties. Inside the incubator, the larval
stage duration was not significantly influenced by the date varieties. Outside
the incubator, a significant difference in the larval stage duration was observed
between the Bekrary variety and the Saeidi Awjila and Saeidi Gallo varieties.
The longest life cycle was recorded on cut Bekrary dates outside the incubator,
averaging 85.8 £ 9.9 days. The shortest life cycle was observed on perforated
Saeidi Awjila dates inside the incubator, averaging 53.8 + 2.6 days. The physi-
cal form of the dates (cut or perforated) influenced the development period,
highlighting its role in the insect’s life cycle. The variety of dates significantly
affected the completion time of the life cycle, suggesting that fruit characteris-
tics, such as texture or nutrient composition, play a critical role in fig moth de-
velopment. This study underscores the importance of both environmental con-
ditions and the type of date variety in determining the life cycle longevity.
Such findings can help optimize pest management strategies by identifying
date varieties and storage conditions that may hinder the rapid development of
C. cautella.
Keywords: Date palm pests, Cadra cautella, life cycle, fig moth, Libyan date
fruits, insect rearing, insect feeding.
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INTRODUCTION

Cadra cautella is recognized globally as a major indoor pest of stored dates, almonds, and oth-
er dried fruits. Infestation significantly affects the quality and marketability of dates and other
fruits (Oyewo and Amo 2018, 2020, Sukirno et al., 2021,Singh et al., 2021 ). In Libya, high
infestations have been recorded in regions like Tamanhint, Sabha, Wadan, and Houn, with Apel
date varieties in Wadan being the most affected (Bataw and Ben Saad,1990, 1995).

The life cycle and development of C. cautella vary depending on diet and environmental fac-
tors, Cox (1974, 1987) showed development times ranging from 35.35 days on almonds to 84.0
days on raisins. Temperature significantly affects development, with shorter life cycles at high-
er temperatures and affect a total lifespan, fecundity, egg hatchability, and overall survival of
all life stages of C. cautella (Aldawood et al., 2013).Studies in Egypt identified differences in
development across date varieties (Ajwa, Khaki, Sultani, Freehi), with food type influencing
larval stages and longevity (Abdel-Salam & El-Saeady 1983).

While C. cautella is a known pest of Libyan dates, studies have largely focused on geographical
distribution and infestation levels. The biological development of this pest under controlled la-
boratory conditions using different date varieties has not been thoroughly exam-
ined.Understanding the biology of C. cautella on local date varieties will highlight the specific
vulnerabilities of different date types, offer actionable knowledge to minimize postharvest loss-
es through targeted interventions and contribute to sustainable pest management practices for
the Libyan date industry.

Previous studies have primarily explored the pest's distribution, while its biology on different
Libyan date varieties (Saeidi Awjila, Saeidi Gallo, and Bekrary) under laboratory conditions
remains insufficiently studied. The study aims to fill this gap by examining the biological de-
velopment of C. cautella when fed three Libyan date varieties under varying conditions.

Materials and Methods

Date Samples: Samples of date fruit varieties were collected from three distinct regions in Lib-
ya: Saeidi Ujla, Bakrari from north Coast, and Saeidi Jalu. Each sample, weighing 1 kg, was
collected directly from the fields, placed in sealed plastic bags, and brought to the laboratory.
Infected fruits were carefully examined and excluded. Healthy fruits were sterilized by refriger-
ation at temperatures ranging from -1°C to 4.5°C for 30 days (Damual et al., 1974).

Insect Culture:Adults of Cadra cautella were reared on a date-based diet in an incubator main-
tained at 25£2°C and 65+£5% relative humidity (RH). Transparent containers with opaque lids
and small openings for ventilation were used. Larvae were separated and isolated in pairs
(male: female ratio of 1:1) to obtain eggs. Newly hatched larvae were distributed at a density of
4 larvae per container for experimental purposes. Four experiments were conducted:
Experiment 1:Investigated the effect of rearing methods on the duration of different life stag-
es.Experiment 2:Studied the impact of date fruit shapes (complete, cut, and perforated) on the
length of various life stages.

Experiment 3: Examined the influence of date fruit varieties and rearing methods on the lon-
gevity of insect stages.

Experiment 4: Explored the combined effects of date fruit varieties, shapes, and rearing meth-
ods on the development stages of Cadra cautella.

All experiments were repeated five times. Containers were kept in an incubator equipped with
temperature and humidity control switches, regulated with sodium acetate (Shazali et al., 1985,
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1990). Parallel experiments were conducted outside the incubator where the temperature and
humidity unstable and fluctuated. Replicates were monitored daily until the experiments con-
cluded, recording: Duration of larval, pupal, and adult stages. And Feeding behavior during de-
velopment.

Duration (in days) of each stage:

Larval stage: From egg hatching to pupal entry.

Pupal stage: From the end of the larval stage to adult emergence.

Adult stage: Lifespan of newly emerged adults.

Statistical Analysis: Data were analyzed using a Completely Randomized Design (CRD) in
Minitab Ver. 10. Significance was determined at a 5% probability level, and the Least Signifi-
cant Difference (LSD) test was used to separate means.

Results and Discussion

The place of insect rearing (inside or outside the incubator) significantly influenced (P=0.05)
the longevity of various life stages of Cadra cautella when reared on mixed date varieties. The
larval stage showed the longest longevity (In days) when reared outside the incubator
(67.31£6.8), as shown in Table 1. The external environment outsid the incubator likely provid-
ed less optimal conditions for larval stage compared to the controlled conditions of the incuba-
tor (49.06+6.2). While no significant differences were observed in the pupal stage duration be-
tween the two rearing environments, indicating that this stage might be less sensitive to external
environmental variations

The adult stage reared inside the incubator had a shorter longevity (3.6+0.6), reflecting faster
development under stable and suitable conditions (4.3+1.2) (P=0.05). The life cycle inside in-
cubator shows short longevity (60.1+6.1) compare with insect reared outside the incubator
(79.2+6.6) The controlled temperature and humidity inside the incubator likely optimized the
physiological processes of the insect.

This finding aligns with previous studies by Abdel-Salam, & EI-Saeady, (1983). who observed
significant differences in development rates based on rearing methods, and noted that rearing C.
cautella on stored dates under laboratory conditions resulted in a longer life cycle compared to
rearing at elevated temperatures.

The analysis revealed no significant differences (P= 0.01) in the longevity (day) of the larval,
pupal, adult stages, or the complete life cycle when larvae were fed on mixed dates fruits in dif-
ferent forms (complete, perforated, or cut).

Table (1). The effect of place of rearing with mixed verities on the longevity (in days) of the different
life stages development of C. cautella (Mean +SE)

Type Larval stage Pupal stage Adult stages Life cycle
Inside incubator 49.06+6.22 7.4%0.82 3.6+0.6° 60.1+6.1°
Outside incubator 67.31+6.8° 7.5+0.62 4.3+1.22 79.2+6.62
Mean+SE 58.1+6.5 7.5+0.7 3.9+0.9 69.6+6.3

Similar letters (in a same column) means no significant differences at a probability of 0.05 or less.
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This experiment investigated how the shape of date fruits (complete, perforated, or cut) influ-
ences the longevity of the life stages of Cadra cautella. The results are presented in Table 2.

The lack of differences may be attributed to the mixed nature of the date fruit samples used in
the study, combining various shapes and varieties. This mixture likely minimized any detecta-
ble effect of fruit shape on the developmental biology of the fig moth.(El-Maged et al., 2022).
The findings suggest that when C. cautella infests a mix of dates with varied shapes and types,
the insect's life cycle remains consistent across the different forms. This observation aligns with
the general adaptability of C. cautella, a cosmopolitan pest capable of thriving on a variety of
stored food products under diverse conditions. Darwish et al (2013) shown that the date fruit
variety on which C. cautella were raised affected both the developmental period of the imma-
ture stages and adult fecundity, and that the Sakkoti variety (dry-date) is more suited for C. cau-
tella feeding than the Saidy variety (semi-dry).

However, it is essential to note that the results may not fully reflect the effect of individual fruit
shapes on the moth's development. A more controlled study focusing on single-shape date sam-
ples (rather than a mixture) could provide deeper insights into whether fruit shape alone influ-
ences the longevity of life stages.

Table. (2): Effects of feeding of Fig moth (C. cautella) with different shapes and mixed of va-
rieties of date on insect life stages (Mean days £SE)

Date fruit Larval stage Pupal stage Adult stage Life cycle
shape

Complete 57.1+11.1° 7.5+0.62 4.0+1.12 64.0+11.3?
Perforated 57.9+11.52 7.5+0.82 4.1+0.8? 61.81+2.02
Cutted 60.5+10.92 7.3+0.52 3.7+0.92 71.6+£11.12
Mean 58.5+111.1 7.5+£0.7 3.9+0.9 65.6+11.5

Similar letters (in a same column) mean no significant differences at a probability of 0.05 or less.

The study evaluated the development rates of C. cautella when reared on three different shapes
of date fruit (complete, perforated and cutted) for each Libyan date variety (Saeidi Ujla, Bakra-
ri, and Saeidi Jalu) under two rearing conditions (inside and outside an incubator). Significant
differences (P=0.05) occurred on larval stage when C. cautella was reared outside incubator on
different fruit shapes, bekrary dates outside the incubator record longest period (73.0£6.6),
while insects reared inside incubator on Bekrary recorded a shortest period (48.3+£6.4), likely
due to the influence of temperature during breeding. This finding aligns with earlier studies
(Cox, 1974), which demonstrated that larva development rates are affected by rearing methods
and date varieties. The study revealed a significant effect of breeding methods and date varie-
ties on the duration of the full life cycle:

Maximum Duration: The longest life cycle (84.3 + 6.3 days) was recorded when insects were
reared on Bakrari dates outside the incubator. (Table 3). Minimum Duration: The shortest life
cycle (58.2 + 4.7 days) occurred when insects were reared on Saedi Gallo dates inside the incu-
bator. These findings demonstrate that environmental factors (e.g., temperature, humidity) and
biotic factors (e.g., food type, moisture content, and chemical composition) significantly influ-
ence the full life cycle. Previous studies (Abdel-Salam & El-Saeady 1983; Cox, 1975) corrobo-
rate these results, showing that temperature and food quality impact developmental stages and
longevity.
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The differences in life cycle durations emphasize the role of temperature. The incubator envi-
ronment, with controlled and favorable conditions, facilitates faster development compared to
non-incubator settings and the nutritional value and chemical composition of date varieties di-
rectly affect growth and reproduction. Dates with higher nutrient content likely meet the insect's
dietary needs more effectively, promoting faster life cycle completion, the significant differ-
ences across varieties highlight potential genetic and chemical traits in date fruits that influence
C. cautella development.

Table (3). The effect of feeding of mixed shapes of each t variety of date rearing inside and outside incubator on
the longevity of the development of different life cycle stages of C. cautella (Mean (days) + SE)

Factors Larval stages Pupal stages  Adult stages Life cycle
Saeidi Ujla 51.147.3¢ 7.7+0.6° 3.6+0.6¢ 62.4+6.5¢
Inside incu- Bekrary 48.3£6.4°¢ 7.6£0.72 3.6+0.3° 59.6+6.4d°®
bator Saeidi Jalu 47.7+4.4°¢ 6.9+0.8° 3.6+0.72 58.2+4.7¢
Saeidi Ujla 65.8+5.3° 7.7+0.3? 5.3+1.42 78.945.4°
Outside Bekrary. 73.0+6.67 5.5+0.52 7.3+0.5° 84.316.3?
incubator Saeidi Jalu 62.945.3° 7.3+0.82 4.0+0.8° 74.4+4.1°
Mean (£SE) 58.1+5.8 7.5+0.7 3.9+0.7 69.6+5.5

Similar letters (same column) means no significant differences at a probability of 0.05 or less.

These findings underscore the importance of considering both breeding methods and date varie-
ty characteristics in pest management strategies. The significant variations in life cycle duration
across conditions and varieties highlight the adaptability of C. cautella to different environmen-
tal and nutritional contexts. Future studies could delve deeper into the specific chemical and
physical traits of date varieties that influence pest development. The result reveled the effect of
date varieties, shapes, and rearing methods on the longevity of developmental stages of Cadra
cautella (Table 4).

The results showed that date varieties, shapes, and rearing methods significantly influenced the
larval stage longevity: The longest larval stage (74.6 = 10.1 days) was observed when larvae
were reared on Bakrari cut dates outside the incubator.The shortest larval stage (43.4 + 2.2
days) occurred when larvae were reared on healthy Saedi Gallo dates inside the incubator.
These findings indicate that the larval stage is highly sensitive to both food type and environ-
mental conditions. The nutritional content, physical shape, and moisture levels of the dates,
coupled with temperature and humidity, play critical roles. These results align with earlier stud-
ies (Abdel-Salam, & El-Saeady 1983), which found that larval development was prolonged on
less favorable food types and under lower temperature conditions. It is well known that an in-
sect's ability to survive and reproduce can be directly impacted by the type and amount of food
it consumes (Razmjou et al., 2006). Variations in developmental growth may be caused by
physical or chemical characteristics of the dates

The study revealed significant differences(P=0.05) in the pupal stage based on date variety,
shape, and rearing methods:The longest pupal stage (8.1 £ 0.5 days) occurred when larvae were
reared on perforated Awjila dates inside the incubator. The shortest pupal stage (6.6 £ 0.2 days)
was recorded on healthy Saedi Gallo dates inside the incubator. The findings suggest that perfo-
rated dates may delay pupation due to the larval feeding environment, while intact dates may
provide a more stable nutritional source. These observations are consistent with Cox (1974),
who reported that temperature significantly impacts the pupal stage, with cooler environments
extending developmental time.
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The longevity of adult C. cautella varied depending on adult's status: The longest pupal stage
(6.0+1.5 days) occurred when adult was reared on perforated Awjila dates inside the incubator.
The shortest pupal stage (2.9+0.2 days) was recorded on healthy Saedi Gallo dates inside the
incubator. These results highlight the influence of mating status on adult longevity, with un-
mated individuals generally living longer, likely due to the absence of energy expenditure on
reproductive activities. The total life cycle of C. cautella was significantly affected by the com-
bination of date variety, shape, and rearing method: The longest life cycle was recorded when
the insect was reared outside the incubator in all form of Bekrary date fruit shape (cutted = 85.8
+ 9.9, perforated = 84.6+£4.0 and complete = 82.4+3.9 days).The shortest life cycle (53.8 £ 2.6
days) was recorded on Saeidi Ujla Perforated dates inside the incubator.

Table: (4). The effect of varieties shapes of date fruits and rearing place on the longevity of life cycle stages of
Ephestia cautella (Mean (days)*SE).

Factors Larval stage Pupal stage Adult stage life cycle
S o Complete 43,422 7.840.4% 3.6+0.9% 55.3+2.49"
. '9‘—3 5_. Perforated 50.6+4.3¢ 8.1+0.52 3.9+1.0%f 62.7+3.7%
_c-% @ Cutted 59.2+2 .8 7.1+0.8Pcd 2.9+0.29 69.3+2.8°
3 ? Complete 56.18+5.2¢ 7.8+0.8% 3.3+0.2¢" 67.3+5.34%
£ b Perforated 43.6+1.5f 7.9+0.6% 3.9+0.400ef 55.5+2.40%
3 @ Cutted 45.21.2 7.120.6% 3.9+0.4°c¢f 56.1+1 .41
2 5 5 Complete 49.843.7° 6.6+0.2¢ 3.2+0.5¢4fg 59.8+3.9¢f
'g = Perforated 43.9+2.3¢f 6.9+1.0% 3.0+0.4" 53.8+2.6"
» 7 Cutted 49.3+4.6° 7.4+0.920cd 4.4+0,5%d 61.2+4, 3¢
5 o Complete 71.0+£5.62 7.6+0.23¢ 5.2+1.3% 84.0+5.5°
5 © = Perforated 63.8+3.6"° 7.7+0.430¢ 4.6+1.4%° 76.2+4.7°
_rgs n Cutted 62.6+1.4b¢ 7.840.3% 6.0+£1.5% 76.5+2.1°
2 ? Complete 70.7£4.02 7.5+0.6%°¢ 4,1+0.29¢f9 82.4+£3.92
= b~ Perforated 73.8+4.8?2 7.2+0.43bcd 3.5+0.5¢9f¢ 84.6+£4.02
§ o Cutted 74.6+£10.1°2 7.7+0.5%® 3.4+0.5d° 85.8+£9.92
% 5 5 Complete 59.91.2b¢cd 7.3+0.9%d 4,5+0,9¢7 71.8+1.4°
o Q < Perforated 63.6+5.5%¢ 7.6+0.4%¢ 3.6+0.9°d 74.9+5,9°
n Cutted 65.3+2.0b¢ 7.1+1.0bcd 3.9+0.4f 76.3+2.9°
Mean (£SE) 58.13+11.2 7.5£0.7 3.9£0.6 69.6+3.8

Similar letters (same column) means no significant differences at a probability of 0.05 or less

The incubation environment provided a more favorable setting, likely due to controlled temper-
ature and humidity, which accelerated development. The perforated dates seemed to offer better
conditions than cut dates, possibly due to reduced moisture loss and protection against desicca-
tion. These results corroborate findings by Allotey et al. (1990), who reported shorter life cy-
cles of C. cautella when reared on nutrient-rich substrates like walnuts, also with (Oyewo and
Amo 2020) who investigated the important of food types as a main factor that determine the
longivety of life cycle. The controlled conditions of the incubator reduced developmental time,
highlighting the importance of temperature and humidity in the life cycle of C. cautella, and the
shape of the date fruit (e.g., cut, perforated, or whole) and its variety significantly influenced
larval and pupal stages. Nutritional content and physical structure likely impacted feeding effi-
ciency and development.

Conclusion:

These findings underscore the critical roles of environmental conditions, food type, and physi-
cal characteristics of date fruits in shaping the life cycle of C. cautella. Understanding these in-
teractions can inform pest management strategies, including storage methods and environmental
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control, to mitigate infestations in date storage facilities. These findings can guide storage prac-
tices by emphasizing the importance of controlling environmental conditions and selecting date
forms that minimize pest infestation. For example, storing whole dates in controlled environ-
ments may limit pest development and reduce losses. We recommend further studies involve on
Investigate the chemical composition of date varieties to identify compounds influencing pest
development and Explore integrated pest management (IPM) strategies combining environmen-
tal controls and resistant date varieties.
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INTRODUCTION

Abstract Sea bream and sea bass are highly adaptable to different culture sys-
tems, making them well suited for aquaculture. Their delicious flesh has con-
tributed to the growing popularity of the aquaculture industry. This research
was conducted to evaluate the grow-out of European Sea bream and Gilthead
Sea bass in the eastern Libyan coast of the Mediterranean Sea. Fingerlings of
the fish obtained from the natural brackish water of the Eastern Libyan coast
and stocked in earthen ponds supplied with brackish water. A 120-day rearing
trial was conducted which showed that the growth performance of Seabream
and Seabass in this experiment varied significantly, even though both were fed
similar levels of dietary proteins. The weight gained, specific growth rates, and
protein efficiency ratio were significantly higher (P<0.05) in Seabream com-
pared to Seabass. The survival was not significantly different between the two
species at the end of the experimental period. The feed conversion ratio was
lower in Seabream (1.77) compared with Seabass (1.98). The moisture (68.10 +
0.72%) and ash contents (3.90 £ 0.04%) were significantly higher in Seabass,
while the crude protein (17.39 £ 0.17%) and lipids (11.36 + 0.24%) were signif-
icantly higher in Seabream in this experiment. The Libyan Mediterranean coast
is suitable for the grow-out of the two species, and the Seabream showed better
growth and higher nutrition quality compared with Seabass.
Keywords: Grow-out, Seabream, Seabass, Brackish water
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Seabream and Seabass are fish known for their adaptability to various culture systems and they are
accepted in aquaculture for their ability to thrive (Arechavala-Lopez et al., 2013). They have deli-
cious flesh which makes them becoming increasingly popular in the world of aquaculture (Regnier

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 Interna-
tional 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.
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and Bayramoglu, 2017). The Seabream, is particularly well-established in aquaculture, especially in
the Mediterranean region (Ortega et al., 2021). Challenges such as disease outbreaks and fish
health concerns remain areas of active improvement (Polovina et al., 2020). Sea bream was typical-
ly cultured in the marine environment for optimal health and growth. While techniques for low-
salinity culture of sea bream appear promising, large-scale freshwater sea bream aquaculture is not
yet commercially viable (Boyd et al., 2020). Sea bass is a well-prized fish known for its delicate
flavor and firm flesh. The rise in popularity is largely driven by the success of sea bass aquaculture,
a rapidly growing sector of the global seafood industry (Asche et al., 2022). Apart from wild-caught
sea bass, farmed sea bass are now popular in aquaculture markets. Grow-out facilities, typically lo-
cated in coastal areas to raise the fingerlings to market size. Two main methods, namely net pen
culture and pond culture are mostly employed (Mohd Aripin, 2020). Both systems rely on formu-
lated feeds purposely intended to meet the nutritional requirements of sea bass for optimal growth.
Seabream and Seabass aquaculture boasts several advantages not limited to alleviation of pressure
on wild populations, promoting sustainable fishing practices, controlled environments for better
monitoring of fish health, and reducing the risk of disease outbreaks. Consistent production
throughout the year, meeting consumer demand, and stabilizing market prices will also be achieved.
This research will contribute to existing knowledge of Seabream and Seabass aquaculture. Libya is
one of the Mediterranean countries where Sea bream and Sea culture are still at their infancy
(Cross, 2022). We conducted an experimental grow-out of European Sea bream and Gilthead Sea
bass in the Eastern Libyan Mediterranean coast.

MATERIALS AND METHODS

Experimental setup: The experiment was carried out in a private earthen pond farm located at
Tamimi village, Eastern Libya. A 120-day rearing trial from April 2023 through July 2023 was
conducted for wild fingerlings of Seabream and Seabass obtained from the natural brackish lake of
Eastern Libya. The initial average wet weight of the Seabream and Seabass were 8.64+0.10 g and
9.08+0.12 g respectively. Immediately after collecting the fish from the fishermen, they were
placed in nursery ponds, sorted and distributed in acclimatization ponds according to type and
weight, then finally to the grow-out pond for this experiment.

For this study, four (4) earthen ponds (40m by 80m by 1.2m) used. Water was pumped up from the
brackish area using a moto-pump. Two ponds stocked with 2000 fingerling specimens of Seabream
(Sparus aitrata) and Seabass (Dicentrarchus labrax, L.) separately.

At the beginning of the experiment, the fingerlings were transferred to the rearing ponds and fasted
for 72 hours to adapt to the rearing conditions. For the entire study period, European seabass and
gilthead seabream were fed a commercial diet containing 45% crude protein (Table 1).

Table:(1). Proximate composition (%) of the commercial fish feed used for the experiment.

Proximate composition (%) (%)
Moisture 14
Crude protein 45
Crude lipid 15
Crude ash 12

Rearing trial: The fish were fed twice daily at 9:30 and 16:30 at a rate of 3% of total pond fish bio-
mass from the beginning to the end of the study. The amount of feed consumed by the fish per day
was recorded. To estimate the growth of the fish and to obtain the feed conversion ratio, 50 fish
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were randomly sampled from each pond once a week, and the average wet weight was recorded by
using a 0.01 g sensitive scale. Feed also adjusted accordingly.

Water parameters measured weekly. Temperature (°C), pH, and salinity were measured using Hana
multimeter. Dissolved oxygen and total ammonia concentration were determined through the Win-
kler-Azide method and titrimetric method respectively (Apha, 1995). The proximate composition of
the fish carcass was determined by the method described by (AOAC, 1997).

At the end of 120-day rearing trial, the following parameters of the fish estimated:

Weight gain (g) = final body weight (g) - initial body weight (g)

final body weight - initial body weight
Weight gain (%) = Y . ,g, ©) , y weight (g) % 100
initial body weight (g)

In final bod ight - In initial bod ight
n final body weig n initial body weig « 100

SGER =
(%) number of days

total dry weight of diet fed (g)
wet weight gain (g)

Feed conversion ratio(FCR) =

wet weight gain (g)
total protein intake (g)

Protein efficiency ratio (PER) =

Statistical analysis: The independent t-test was used to compare the mean monthly water parame-
ters, proximate and growth parameters between the Seabram and the Seabass ponds. Significant dif-
ferences were detected at a level of 5% (P < 0.05). Statistical analysis was done using SPSS version
23 for Windows.

RESULTS

Water quality of the ponds: The results of the water quality of experimental ponds over the experi-
mental period (Table 2) indicated that the temperature, pH, DO and salinity of the ponds were not
significantly different (p>0.05) between the two rearing groups on Seabream and Seabass. TAN
was also significantly lower in the Seabream ponds (Carminato et al., 2020; Mansour et al., 2021).

Table: (2). Average water quality parameters of the experimental ponds

Parameters Seabream Seabass P Value
Temperature (°C) 27 +3.212 27 +2.102 ns
pH 7.8+1.202 7.9+ 1.402 ns
DO(mg/l) 6.9+ 1.210 6.8+ 0.422 ns
Salinity (g/I) 18.1+ 0.102 18.0+ 0.10? ns
NHa (mg/l) 0.85+ 0.112 0.88+ 0.15° s

ns: not significant (p>0.05) and s: significant (p<0.05).

Growth performance: Growth performance of Seabream and Seabass fingerlings reared in brackish
water in this experiment varied significantly (Table 3), even though both fed similar levels of die-
tary proteins (Table 1). The weight gained, specific growth rates, feed conversion ratio, and protein
efficiency were significantly higher (P<0.05) in Seabream compared to Seabass (Table 3). The sur-
vival rate was not significantly different between the two species at the end of the 120-day rearing

period.
Table: (3). Growth performance and feeding efficiency of Seabream and Seabass
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Parameters Seabream Seabass P Value
Initial weight(g) 8.98 £0.302 9.06+0.42 2 ns
Final weight (g) 70.05 £1.57° 58.90 +0.262 S
Weight gain (g) 61.07 £1.47° 49.82 +0.142 S
Weight gain (%) 679.09+9.10° 548+6.132 s
Survival% 76.50+ 0.752 77.05+ 0.502 ns
SGR! (% d?) 3.19+0.018 3.03 +0.002 ns
FCR 1.77 £0.082 1.98+ 0.02° S
PER 1.25 £0.062 1.11 £0.140 S

ns: not significant (p>0.05) and s: significant (p<0.05).

Proximate composition: In this study on cultured sea bream and sea bass, the proximate composi-
tion value of the fish carcass (Table 4) showed that there is a significant difference (p<0.05) in
moisture, crude protein, crude lipid and crude ash contents of the two species. The highest moisture
(68.10 £ 0.72%) and ash content (3.90 £ 0.04%) were found in Seabass while crude protein and li-
pids were higher in Seabream in this experiment.

80
70
60
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50 =@=S5cabass

2)

40
30

(

weight

20
10

O T T T 1
July June May April

Experimental period

Figure :(1). Average monthly weight of Seabream and Seabass during the experimental period

Table: (4). Body composition (%) of Sea bream and Seabass reared in ponds

Proximate composition (%) Seabream Seabass P Value
Moisture 66.44 +0.56° 68.10 £0.72° 0.00
Crude protein 17.39 +£0.17° 16.78 +0.09? 0.00
Crude lipid 11.36 +0.24P 10.62+0.29? 0.00
Crude ash 3.81%0.03? 3.90 +0.04° 0.00
DISCUSSION

This research investigated the grow-out performance of Sea bream and Sea bass in a brackish water
pond. There were no significant differences in water temperature among the ponds (p > 0.05), indi-
cate stable environmental conditions during the experiment. Since the atmosphere is temperature is
the major determinant of water temperature (Bonacina et al., 2023), this implies that our experi-
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mental setup was under similar atmospheric conditions. However, the pH was significantly higher
in the sea bass pond, possibly due to soil-related factors (Bhowmick et al., 2022; Ndayisenga and
Dusabe, 2022). The significantly higher DO recorded in Seabream Pond could be because of meta-
bolic physiology, which have more efficient oxygen utilization compared with the Seabass. A com-
parable result was reported by Altan (2020), showed that gilthead sea bream reared in earthen
ponds at low salinity brackish water reached a higher wet weight, growth rate, and lower FCR val-
ues compared to European sea bass in the cultured at the same time. The current research also finds
a lower FCR in the seabream pond compared with the seabass. The can be further supported with
the protein efficiency ratio which was higher in Gilthead seabream compared with European sea-
bass as observed in the current study and this was consistent with the finding of (Altan, 2020). This
research compared the growth rate and feed utilization of the gilthead seabream and European sea-
bass production reared in low salinity earthen pond in the Easter Mediterranean of Libya. Libya,
with its extensive coastline and rich marine resources, possesses significant potential for aquacul-
ture development. Seabass and seabream, two high-value fish species, have gained global promi-
nence in aquaculture. This study provides an assessment of the potential of low-salinity pond aqua-
culture for sea bass and sea bream. As there is currently no commercial-scale seabass or seabream
aquaculture in the area. The present study showed that the country's coastal waters are suitable for
the grow-out of these species.

CONCLUSION

This research compared the growth rate of Gilthead Seabream and European Seabass reared in a
low salinity pond in the Libyan Mediterranean coast. The 120-days rearing trial showed that the
Gilthead Seabream grows faster with better-feed conversion compared with European Seabass.
From the present study, it can be concluded that, the Libya Mediterranean coast is suitable for
grow-out of the two species.

REFERENCES

Altan, O. (2020). The first comparative study on the growth performance of European seabass
(Dicentrarchus labrax, L. 1758) and gilthead seabream (Sparus aurata, L. 1758)
commercially farmed in low salinity brackish water and earthen ponds. Iranian Journal of
Fisheries Sciences 19, 1681-1689.

AOAC (1997). "Official Methods of Analysis, Washington D.C. USA.."

Apha (1995). "Standard Methods for the Examination of Water and Wastewater. 19th Edition,
American Public Health Association Inc., New York.,” American Public Health
Association.

Arechavala-Lopez, P., Fernandez-Jover, D., Black, K. D., Ladoukakis, E., Bayle-Sempere, J. T.,
Sanchez-Jerez, P., and Dempster, T. (2013). Differentiating the wild or farmed origin of M
editerranean fish: a review of tools for sea bream and sea bass. Reviews in aquaculture 5,
137-157.

Asche, F., Garlock, T., Camp, E., Guillen, J., Kumar, G., Llorente, I., and Shamshak, G. (2022).
Market opportunities for US aquaculture producers: the case of Branzino. Marine Resource
Economics 37, 221-233.

Bhowmick, A. K., Chattopadhyay, G. N., Sah, K. D., and Sarkar, D. (2022). Assessment of Soil
Factors Influencing Productivity of Fish Ponds Under Two Contrast Agro-ecological
Regions. In "international conference on Mediterranean Geosciences Union", pp. 111-116.
Springer.

Bonacina, L., Fasano, F., Mezzanotte, V., and Fornaroli, R. (2023). Effects of water temperature on
freshwater macroinvertebrates: a systematic review. Biological Reviews 98, 191-221.



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 3 (1): 104-109, 2025 page 60of 6

Boyd, C. E., D'Abramo, L. R., Glencross, B. D., Huyben, D. C., Juarez, L. M., Lockwood, G. S.,
McNevin, A. A., Tacon, A. G., Teletchea, F., and Tomasso Jr, J. R. (2020). Achieving
sustainable aquaculture: Historical and current perspectives and future needs and challenges.
Journal of the World Aquaculture Society 51, 578-633.

Carminato, A., Pascoli, F., Trocino, A., Locatello, L., Maccatrozzo, L., Palazzi, R., Radaelli, G.,
Ballarin, C., Bortoletti, M., and Bertotto, D. (2020). Productive results, oxidative stress and
contaminant markers in European sea bass: Conventional vs. organic feeding. Animals 10,
1226.

Cross, S. (2022). Regional review on status and trends in aquaculture development in North
America—2020.

Mansour, A. T., Fayed, W. M., Elkhayat, B. K., Omar, E. A., Zaki, M. A., Nour, A.-A. M., and
Morshedy, S. A. (2021). Extract dietary supplementation affects growth performance,
hematological and physiological status of European seabass. Annals of Animal Science 21,
1043-1060.

Mohd Aripin, M. A. B. (2020). An economic study of sea bass production in peninsular Malaysia,
Queensland University of Technology.

Ndayisenga, J., and Dusabe, S. (2022). Ponds’ water quality analysis and impact of heavy metals on
fishes’ body. Journal of Sustainability and Environmental Management 1, 62-72.

Ortega, A., Cano-Pérez, J., Nhhala, H., Halla, M. I., Kara, M. H., de la Géandara, F., Cerezo-
Valverde, J., Cafiavate, J. P., Ferndndez Pasquier, V., and Gonzélez-Wangiemert, M.
(2021). Aquaculture in the Alboran Sea. In "Alboran Sea-Ecosystems and Marine
Resources”, pp. 659-706. Springer.

Polovina, E.-S., Kourkouni, E., Tsigenopoulos, C. S., Sanchez-Jerez, P., and Ladoukakis, E. D.
(2020). Genetic structuring in farmed and wild Gilthead seabream and European seabass in
the Mediterranean Sea: implementations for detection of escapees. Aquatic Living
Resources 33, 7.

Regnier, E., and Bayramoglu, B. (2017). Competition between farmed and wild fish: the French sea
bass and sea bream markets. Aquaculture Economics & Management 21, 355-375.



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 3 (1): 45-60, 2025
Doi: https://doi.org/10.54172/79p88751

Research Article

updates

PRI S
Khetamedrees83@yahoo.com
eyl Analel) Caganll dalall digl)

>hysu (Ghad (pana Cigas Kpe

e (a3 2

fadiab77@gmail.com
¢l Laa¥ )y dualaid¥) cluhall 5

g 3 duely 3l Aadall Eigal

2 Fadi Abbas
fadiabyy@gmail.com General
Commission for Scientific
Agricultural Research, Da-
mascus, Syria

*Corresponding author:
:Khetam Adrees
Khetamedrees83@yahoo.com.

1 Economic and Social Stud-
ies Department, Agriculture
Research Center Homs, Gen-
eral Commission for Scientific
and Agricultural Research ,
Damascus, Syria

Received:
29.07. 2024

Accepted:
30.04.2025

Publish online:
31.04.2025

50pen Access

o) Ay sganlly aas Asblaay ALlSiall AnBSall el pd (a3 8 ) 3o (A5 b 6 el Jal sall

A gl

*2huie oald g T Gl alia

LS} B3 el G5l oo lie A9 A pre (S5iune Aush ) ndl (o 1l
Ul Jalas 8 aadi) Al sda oladial JhE agais 8 il Jalsall il el
Cai¥ly « prboal) Jaasgially Aagiall ally byl (e Abdailly Aphaag) sloasy) culld
Gl (% (72.55) s o bl caniagl LeS ¢ SN ahaiall laai¥ly (gylaadll
48U Laailly (Alaisgio agdylen (g5ins % (16.18) (Misa Laiw cBagane djee 53 Canll die
Al aa (it () s aaall Auad Culy LS ¢ 5 Adpee g Lad %(11.27) s
@l e Al o e Logins Bl ADe dyag G (B lee Sluad Laii%(19.12)
JSs &l 138 g Aoyl ogine L) A8l s (gl deg ) 3all dalually janl) ducs e Sy

st Al ¢ ol ALK 831 el Adjadl) (G aleil] Ssisall (o
(il 5 AATY agaal gdlally Alagy) dail AS)Laalls Canpatll 35k e (el Bac Lisas

ALK B aliyy okt e 8080 pgleS) 8 g 28l Jilaslly Glall (S plasiial
(Ol el AnilSal ALalSaal 831 il (AL ihial) jlasiV) rdalidal) clas)

.um
Factors affecting olive farmers adoption of the integrated pest
management program in Homs Governorate, Syria
Abstract: The research aimed to study the knowledge and adoption of olive
farmers for the pest integrated management, and to study impact of the fac-
tors affecting the decision to use this technology For data analysis, frequen-
cies, percentages, mean standard deviations, and binary logistic regression
were used . The results also showed that (72.55)% of the farmers had weak
knowledge, while about (16.18)% had the medium level of knowledge , and
the remaining percentage (11.27)% only had good knowledge,.The rate of
farmers who adopt this technique was only (19.12)%.. Statistical analysis
showed that there was an inverse significant relationship between each of
independent variables (age and the area cultivated with olives) and the de-
pendant variable adoption, but there was a positive, significant correlation
between adoption of IPM and educational level and the level of knowledge
of the integrated pest management program, The study recommends that as-
sistance Farmers through participatory training for develop their positivity
and motivation to make the adoption decision, and to use all methods and
means that may affect their acquisition of the ability for adoption for pest
integrated management.
Keywords: binary logistic regression, adoption, pest integrated
management, olive, Homs.
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Iteration -2 Log likelihood Coefficients
Constant
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Model Summary

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
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4 16.104° 725 .972
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Step 2 Block 248.934 2 .000
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Fertilizer Recommendation Test for Different Types of Fertilizers on Soil Chemical and Fertility
Properties, and on Eggplant Productivity

Abstract: This research was conducted in the Damascus Countryside in Damascus Governorate in 2023 and
2024, with the aim of studying the effect of Fermi Compost, fermented cow dung manure and mineral ferti-
lizer in some chemical properties and in the productivity of the eggplant. Fertilizer additives (Fermi Com-
post, mineral and cow manure) in the quantities used according to the agricultural recommendation of sum-
mer vegetables, led to the absence of significant differences in acidity and soil conductivity. This shows the
safe effect of the studied transactions, and none of the transactions caused soil salinization, Organic fertiliz-
ers significantly increased the soil organic matter content compared to the mineral and control treatments,
and the Fermicompost treatment exceeded clearly on the treatment of fermented cow manure , the results
showed that the fermicompost treatment was superior to the mineral fertilizer coefficient and the control in
the soil content of the total nitrogen, while the treatment of the Fermi-compost showed no significant differ-
ent with the treatment of compost. Fermented cow manure, as the results show more than the values of po-
tassium and phosphorous available in the treatment of cow manure on the control, and with non-clear differ-
ences with the rest of the compost treatments, while the differences were not clear and in favor of my fermi
treatment. Compost and metal compared to the control. All transactions outperformed the control in produc-
tivity. The results also showed significant differences in the fertilizer transactions among themselves, and the
productivity was in the order of mineral fertilizers, followed by the Fermi Compost treatment, then the fer-
mented cow manure.

Keywords: Fermi Compost, mineral fertilizer, fermented cow dung manure, chemical properties, egg-
plant productivity.

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 Interna-
tional 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
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Grain Quality Evaluation of Ten Soft Wheat (Bread Wheat) Genotypes
Triticum aestivum L. Grown under rain-fed Conditions
Abstract: The aim of this study was to evaluate the grain quality of ten
bread wheat genotypes grown in the Al-Awailia zone in the eastern region of
Libya. The experiment was conducted during the 2020-2021 agricultural
season under rain-fed conditions. The results showed significant differences
among the tested genotypes in grain quality characteristics, including test
weight, thousand kernel weight, falling number, hardness, moisture content,
protein content, wet gluten, gluten index, and sedimentation volume. The
tested genotypes met the quality requirements for test weight, thousand ker-
nel weight, moisture content, and gluten index, with mean values of 80.5
kg/hl, 43.3 g, 11.4%, and 83.1%, respectively. While, all of them failed to
meet the quality requirements for falling number and grain hardness. Geno-
type EBW 22 recorded the highest values for protein and wet gluten content
among the genotypes, with values of 13.02% and 26.3%, respectively. Only
the genotype EBW 11 exceeded the minimum quality requirement for sedi-
mentation volume with value of 17 ml. None of the tested genotypes pos-

sessed all the quality characteristics required for good bread making.
Keywords: soft wheat, genotypes, bread wheat, rain-fed, grain quality
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Cucurbita pepo L tussl)
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Lsine IR dgag A ol 28 aedl slead) gt 8 53 o bl ciyelilse (2/aaS 80 5
Jaxdl G_L.:j Eun NPK el alewd) cbigives 3203 LlaiulS dja3ll Gleally 4 padd) ciliall (K1
Lahall Cinag TS ¢ gya3lly dpadl) cilaall S8 aalall Aleleay 43jlie atll el 8/ 2aS NPK 180
Cua el Gliall g (sradll gaill Glical dugina 8L Lgilld 8 claggll law Y2 A 5L o
28 L) Alebea A3jlee Loginall adll el & [clagis aaS 80 Janall acl
(2015) 01,415 Omidire 5)Ss Le ae bl dagill sda Jaeall sleadl o Jeliall il =i jlaly
Cae () die @bl J8 (e dugllaal) @l (0 Sl @J SYVPRCHILYON| IEUVCT- INEVON(IF- SOV A RCIVN
o Lgine Lganl) saan) cugiige dugaanl) saand) Jlal Liaeally dlaill cililea Lgials ade Cas
Dl (e Gl 5 Asgunall i) oL (2008) 5)aTs ADbasi 4y Le ge (i 1385 24 L)
Lgamal) (mlaa¥) 3l A€oyt s il g Spem o Ll e b <80 Wl galisally
) U8 e pabaidl] el die 2 Bl dus 25 & (s
The effect of compound mineral fertilizer (NPK) and Humic acid on the vegetative and flowering
characteristics of Squash plants ( Cucurbita pepo L)
Abstract: The study was conducted to determine the effect of combined mineral NPK and organic
fertilization with humic acid on the vegetative and flowering characteristics of Squash plants. A field
experiment was conducted during the 2020 and 2021 in Al Jabal Al Akhdar in the Al-Wasita area. A
randomized complete block design split in three replications was used, as the experiment included 25
factorial treatments representing all possible combinations between the levels of the factors studied for
both NPK complex. fertilizer (0, 45, 90, 135 and 180 kg/ha) and levels of humic fertilizer ( 0, 20, 40, 60
and 80 kg/ha.  The results showed that the increase in the levels of mineral fertilizer led to significant
differences in all the vegetative and floral traits response to the increase in the levels of NPK. The rate
of 180 NPK kg/ha gave the highest values compared to the control treatment for all vegetative and floral
traits The study showed that the increase in humic fertilizer rates from 0 kg/ha to 80 kg/ha was accom-
panied by a significant increase in vegetative growth and floral traits, The rate of 80 kg Humic/ha gave
the highest significant values compared to the control treatment for all traits The results of the effect of
the interaction between NPK and humic on the vegetative and floral traits indicated that there were

clear significant differences, and that the best compatible treatment that gave the highest significant
increase in both vegetative and floral traits was (180 NPK and 80 kg/ha humic.

Keywords: humic acid, mineral fertilizer (NPK), organic fertilization, Squash plants
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23V Glaall Gelal elld 5 CSpall slawd) 5,831 Aadall dalia) (o ol 10 any Gl

((<2fpn) ol g samall U il -

(o) @rasl) gomndll ladl s -

L/ 3hsY) dae Jacgia -

Gl 5 38l a3 ¢ua (11991 « Abo dahe ) e lalae) 455l Akl aladial 1(@ly/2an) clall 48,50 dalu) -

Al aladinls ac] dalises alyil Lgie Caaday awsgiall 33y saa e 485 US ()5 da a8 dalre JS (e il (S

Y Aalaal) Candygl) dndacie G Lgd Ul il Jag dalisall aglaa Juldl

alAY) O3g Lacegia [ Ae ghaall (alAY) dalise Jacegio X A)gll ()9 Jansgie =( 2ase ) gl Aalise

GhsY! 220 X A5l Aalise = (2 il dalisall Glasa 5

Ligally 5,500 Slaiy) ane oluald @lldg puaill Aoy 18 dlelas JS (o Lilsdie cilils 2D HLadl 30 el Ciliea -

o B Sl axe lavisie ends Fowiall Lol Cunag 3l Alaje BA Lag Jla)¥) ae & Cun cdaviall daslls

calall gl ¥l ase laugie

Split saals 5ye daiall aladl) alasy ALSH) Ailgdial) e Unll paacad aladils cpiinatl) it Coylaill Julailly avasall)
Jalail (gal L clasagl) paan SN Jalall Sbigivees (el Sbaadl) il Jalall:cdy e 2338 plot — design

Lyl alasi L Adhaa) e lbed) cilasssio A3jlie o5 Gpasssall AS 3 Lyl cans dba IS (b)) Jilad) (Slean)

(1984) Gomez s Gomez ) <3 Ll lasi (%5) Ligine (gsias 2ic LSD (gsina (38 il

1580l bl

Canlas ASall dleall) Lugpaall Jalgall daliaall cbgicnall danyl) bl e ) &) Guadl) gl lia

(2) sia b Aamse (gpadl sall lia o alsall oda G Jalailly (lassgl)

A W (greadl salll lia o Sl sl Adad) gl B S ) el i Siall Sland) il

Sed) ¥ ana b dapiall alsl) of deh 3 cannge il Cuyglal i 1 (2) Joan (B Ae AuhAl) camge B Lgial

salll Cliia 8 5aydae 82l Lehl 28 HUSa /S50 dleis aaS 180 (A JUSE/ €50 dlaws 2280 (e Adlianal) Sl

sl Al ke (et o Sang (3heYl ey Ayl Aalusall GllACy cclall Calally 5Ll G35l e JSI (gyadl

& mlad) Sl i (3 g ) e IS S b daas eyl o Gis (NPK) - Sl sledl (ggual)

Kirkby s Mengel clall siall gaill dlio cilaaSs cmg i) Hilss s SIAT cdgail) alea¥) Sy a3 Dhgig ull

Anlall elme Y 5 Aa) (o Tanhe et layony s cadianpall cilolasii¥) 8 Ylad g g yaaill o LS (1987)

-(2010 ) <AL-Jebory ¢ (2002) <Radiya ¢(1986) « Marschnerw JS saag b e ddlal) iyl (3aws

Alaiad dlia ol (2) dsaall 8 dundly dahall ele PIA Ladle Jasiall il cann gl :dlaggl) Gaala il -

Uasla e Bliadll vl 8 daaall sl o Aahal) iy G il 8 Als sl Ay i) ciliall dgies

i€y ahdl awge DA GhaY) 220 5 485l dalisally Caladly 5Ll (sl (e IS 8 Lusine 2L) Lelld 38 clagugl
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Clyilall sia gat a8y Al coat B labaal) Bl lie 8/paS 80 Jrae wadll die Lodle Jgaanl) a3 a8 el
Lagad Llliuly jaliall djals 821 (o duany 0 dlansagll (aelal Jladl jsall () dlagigl) Gaslal 4l
LGtzow clall Lginl] gty Ciliasill lisnl pabas) dliaggl) paleal 3 cna¥) desanal (Sag (gaall bl
e A1) Caiae <08 Ll odl) iaala Ll D) Jslaa 8 40135 A3l Claiae cliagagll (aals (a5 (2006) G5 AT
5 sl oansle e Adlall Al il i 5 bl A L)) Augaady sualiall alisial Ga g Graall sualial)

(2017) s

Cpansgall LugSll bl (grmdll saill Cliia Lo clagugl) Ganls Giligicny NPK S yall slawdl da)) clylall (2):ds
Gli fahVlne  clyddialedl clgalal ol cly/zll gl

5 Byidall b gl
=) () ()
3 g (#/p29)

22e e4689.8 44.48e 303.4e 0

d23 5659.26d 102.73d 615.4d 45
24.26¢ 6610.66¢ c149.41 984.86¢ 90 Z
25.2b 7746.2b b244.2 1668.06b 135 ~
26.26a 9987.13a 379.98a 2638.06a 180

13.8¢e 6395.53¢ 151.63e 1056.86e 0
20.2d 6636.73d 168.74d 1103.8d 20
24.53¢ 7017.53¢ 186.34c 1156.6¢ 40 {
29.4b 7196.66b 200.94b 1366.86b 60 =
32.8a 7446.6a 213.16a 1525.66a 80

G ansgall

17.2¢ 5343.26e 31.46e 283.13e 0
23.06d 6683.53d 75.66d 596.05d 45
26.73¢c 7640.2¢ 122.05¢ 978.53¢ 90 §
30.33b 8989.86b 191.98b 1591.96b 135
33.73a 11145.2a 253.57a 2568.93a 180
24.53d 7378.66€ 113.24e 1008.03e 0
26.13c 8004.73¢c 132.65¢ 1132.23¢ 40
27.06b 8287.66b 145.54b 1355.38b 60
27.93a 8488.86a 158.79a 1446.66a 80

10,05 4 sine (5 s e Lghn Lag b sine (Al Y Cilaws gile Ao gene JS JAby g pall Gy de siiall o)

) tlhads (4.5 3) Jsaall Lgaall il gyuadll sl lia e dlaggl) Gmalag $pall slecdl G Jeliall b
Slall Gilally 5l sl (e JS A dsine 80 leb el £ilsn Aalao Jumdl oy daialy gine (338 250
Sagigl) Gaelas Syl slaad) e Jaea el Lebils et ) Alabedl @l o GlY) 2ae s A8, dalusdl NS,
G sl ) Alay) il o3a 35 25 Auhal) cacsse DA (clasel) Gadls 2/a2880 5 e dlaws 2/22S180)
placs (sshal) 5 (2013) c0yals Uka dumas 28gccalalall opda o Jeliall Lils ) dllngy sas e Jale IS 4l
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plasin) o Jalall daaly dlatia] il Caagl Gus o lally Lelll cls Joa ciluh 8 dgline mil e (2017)
Al yeabiall (e Y (grine B2L) (A Slagiglly Slaasl) alend

(U5Y) sl sl ol (gymtll sl Lo lassgl man Sligicens NPK (Sl sbecdl oy delislh i . (3):ds0n
/Y 2 (Lav)idysllialad)  (an)/aladl Oisl (aa)lall 5l sl (a/aaS)clegel) Gligie a/aaSNPK

12s 4436y 20.04 y 190 x 0
13r 4543.33x 38.31 x 248.6w 20 0
14 q 4690w 44.73 w 281v 40
14.66pq 4826.66v 55.1v 334u 60
15.33p 4953u 64.23 u 463.33t 80
18 0 5346.66t 81.43 t 501.6s 0
18.660 5406 s 91.33 s 552r 20
20.33n 5733.33r 102 r 600q 40 45
21.33m 5845q 115.26 q 676.6p 60
22.26ki 5965.33p 123.63 p 746.60 80
22.33i 61810 131.42 0 784.3n 0
23.33k 6478.33n 136.39 n 806.6m 20
24.66j 6629.33m 148.23 m 848.3I 40 90
25.66i 6815! 160.11 1153.3k 60
26.66h 6940.66k 170.93 k 1331.6] 80
27.669 7246.66] 179.26 1365i 0
28 g 7476i 205.33 i 1381.6h 20
29.33f 7668.33h 246.16 h 1393.6h 40 135
30.33e 78159 2894 1966.69 60
31.66d 8525f 309.33 f 2233.3f 80
30e 876733e 346 e 2443.3e 0
32d 9280d 327.33 d 2530d 20
33¢c 10366.66¢ 390.58 ¢ 2660c 40 180
34b 10681.66b 393.33 b 2703.6b 60
35a 10840a 397.66 a 2853.3a 80

.0.05 &y sine 5 siune die Lein Lo | ine (AT Y s gia Ao gane JS Al g pall Gy e sidll 2l

(lassell Gaelag Sl slaadl) Luss yaall Jalpall Aabiaall il giasall Apasd ) sl s A sl :4ua3 cliwal)

(5) s dauiage () saill liia o dalgall 020y Jallls
(5) dsand) o3 Linally duhal) wle DA lgde Jeaniall i) cnagl: il cliall e NPK Sl slendl il
B Al 53l o Al i G i) sda b Aladd) dup il liall @luld JSE g dlaia) @l ol
52U Lghs 28 (oSyl) alacdl (e & /228180 ) (a0 lid) Ahelas) a/paS siea e el sleaadl (e A8Liaall Y aadl)
Lesle Jemnl 3 b el cilS g dadpall ansgn 8 Aesiall Lnailly L35 o)) 5 5,30 JY) (30 IS b Asgins
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il 580 Clsaall (NPK) Slasl) sacall of Jaglady) <l oda (ghas 285 ca/pnS180 Jane bl suacs e
Jiall 50U 8ol (a5 sl sl 8y of 3 (2016)Pessarakli Laysels & Sl Lsil) Slayy) 5ol b
Slas¥lsde Joans dfisall SLARY) (o 83l o3 Crag culamgnSl) (gptna 83l Ll Lena coliny Ally gl
Angall a3yl o bl Jalss W g5 clal) U8 (e daieadd) dlgall 5245 o) (1987) Chailakhyan s Khrianin
028 il 3amy ¢ SN Jealall 3L 5 ladie &5 (g sla)Y) Jaghus Aot (id s @iy (gyumil) g sanally sadlad) LI
- (2005) «cy5 515 Grazia sassle ae dudyal)

(1 s pall) Lo ) L (5 ol sl i e e sigl) ann by sinsa s NPK oS sl sbasd) (s Jelisl) s (4): g2n

S L) Maladl ()bl s o o Sl sise NPK
SELN (2 (@)l (eaS)lonell s JpaS
15331 4836.66y 18.81u 171.66 t 0
16.66 q 4943.33x 26551 250 s 20
17 q 5490w 32.08 st 266.66 rs 40 0
18 p 5693.33v 35415 3091 60
190 5753u 44.44 1 418.33 g 80
21.33n 6333.33t 57.26 q 468.66 q 0
22n 6531s 69.43 p 533.33 p 20
23m 6740r 75.71p 594.33 0 40 45
24 | 6847.33q 85.16 0 671.75n 60
25 k 6966p 90.74 no 712.16 mn 80
25 k 72450 94.19n 747.83 Im 0
26 ] 7526n 103.97 m 797.831 20
271 7630m 1161 913.66 k 40 90
27.66 hi 7840.661 135.65 k 1178.33 ] 60
28 h 7959.33k 160.51 | 1255 | 80
299 8343.66j 168.86 i 1305.33 hi 0
29.66 fg 8634.66i 183.75 h 1335h 20
30f 8777.66h 190.4 h 135333 h 40 135
3le 9313.33g 200.15 g 1941 g 60
32d 9880f 216.77 f 2025.16 f 80
32d 10134.66¢ 22711 2346.66 ¢ 0
3266d  10575.66d 238.79 d 2465.33 d 20
33.66¢ 11386¢ 249.08 2533.16 ¢ 40 180
3466b  11743.66b 271.38 b 2676.83 b 60
35.66 a 11886a 281.51a 2822.66 a 80

10.05 &y sine 5 sine die et Lo | ine (AT Y s gie Ao gane IS Al g pall Gy Ao sidll 2l

oL (5) Jshand) 3 duadly bl ale P Lo Jeaniall 3 Cincagliinail) clicall o dloggll (adls il
N anadl b dapaid) B33l o Aaball Caiy G Al o3 b Asas) Za3l Clecal) @l JS1 Agine Lilatiol s
PLs Aeial) el A55a a3V 5 S0 laiY1 sae e SIS 8 Lgins 83l Leli 03 clasigll amsla (e diliadl)
5 Lol il sty (goacanll dlesel] Juadl sl ) (gpeanll slacal] Aplagy! Sl oda 39e3 By (Aabyal) anssa
Ll pealiall aliaiaV) 86l (e w3 0353 (535 ($dal) gonnall SLim) 5 patl daulia gy o gy Lea Auill A5Les)
@bl @S 5 Ahmed, (1994)sxale ae 138 Gy Sgall Jiaill 5oL 83L5 Ao Lula) eSais Lo Gl (e

+(2019) ¢ oudall 5 (2017)cxmms sl 5 (2016)¢
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) ) (ans 3o (o8 L S0 58 il A 5 3 il e o sagl) el by sinsa s NPK oS el sland] dussi Sl il (5): 0 g2

Gawiall Al BV S SaY s /paS Gl sise el
54l 5,8l
J Y1 s sall
1.46 a 9.14 e 134 c 0
1.29a 13.83d 17.86 b 45 -
1.07b 17.08 ¢ 18.33b 90 ;
1.16¢ 19.24 b 22.46a 135
1.00c 22.77 a 22.8a 180
1.26a 15.32¢e 15.73e 0
1.21ab 16.09 d 17.73d 20 S
1.16c 16.47 c 19.13c 40 %
l1lc 16.75b 20.26b 60 =
1.02¢ 1741a 22a 80
R IA]
1.96a 7.14e 14e 0
1.52b 10.22d 15.6d 45 -
1.16 ¢ 14.90c 17.4c 90 ;
11lc 17.16b 19.2b 135
1.03c 20.95a 21.73a 180
131 a 12.97¢ 15.8d 0
138 ab 13.23c 16.33cd 20 E
1.31ab 14.27b 16.86¢ 40 3
1.23ab 14.58ab 18.8b 60 =
1.12b 15.33a 20.13a 80

.0.05 & gina (5 e die by Lad L gina CaliAS Y Clau ie de sane IS Jahy cag pall dly de piiall ol

a5 (6) Jsaadl dgadl cililall :diajll clial) Lo daggl) Gaslag NPK cSpall sl slawd) g Jolial) il
Aahl) pacge b LasSll Sl Apa3l cleall Lo dlogd) G dbaw 5 o) slecdl Glisin G delal) ik
alael ally 485 dlalae Jundl oy cAaaly dagine (3958 25ng ) ¢ Aatlsil) cBlabaall (o llaal) il Cinagl Gus
Lol et Al Alabedl @l & Luiall Lol 5 &350 S sae 5 S Sl e IS 3 dugine 3l el
s Pa il (afdlaggll Ganla 2aa€ 80 5 NPK 22 180)  clasigll Giaslag Kl sbad) (g0 Jara el
« Pessarakli ¢ gpcasll slacdl 5 el slead) & CulS elpe il Gilsiall ugal) ) Bl 138 (San 3 i)
Brec] Galaial 3eUS ) (ool L Aujill PH (mis 3 (ggenall slecdl 0 ) Gsl 12 50 8 LS (1 2016)
5l o 3 clall e Bl aehdl aae 83l o3 ey (eremdll sail Bals) (B layeas O3lsie IS clall U (he Ailiadll
ol slSl e aall gginall o WA Sie Jsaany gl Y 35S Bl Lgaliar gl Jall 5l
Vs 83y PH  (medds il Jslae 8 Aadle ligyls L (gpemnll sland) (s (1987) Khrianin 5 Chailakhyan
-(2007) « Jahani 5 Jahan 4] Jag b ae 138 Gig Ldaall jualiall alaicly Ljals (e 235
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ol L S g il il lia e Gl sagl) Gmala Sl siese s NPK S 5al) sbaadl e Jelill 5. (6):J g2

, LY | Y il e > el g
Ll dpall | 207 2 o S | s PP NBK il st
4.\.1),«1\ a‘)SJ.d\ D 4_\...».\;.“ ‘Cu}.d\ B‘)S.JAS‘ ‘JA}*J\
25a 4651 | 11.661 170a | 6.86q | 1L.66n 0
1.76 b 716K | 12.66 i 144b | 896p | 13mn 20
183D 726k | 13.33K 146b | 917p | 13.33m 40
180b 807k | 15] 136bc | 9.820 | 13.66m 60 .
1.31def 856k | 17.33 140b | 10.87n | 15.33Ki 80
1.58bcd 1020 | 15] 105ghi | 13.21m | 14im 0
1.4cde 737k | 15j 1.29 cd 1f£2 17.66hij 20
1.40cde 10851 | 15.33] 137bc | 13.82ki | 19 fgh 40 45
1.88b 11117 | 2lcd 140b | 14.13]k | 20 efg 60
1.78 be 1156 i 2(%? _| 1450 | 1437j | 21de | .| &0
1.09 of 1368h | 15] | 1 009§ | 16371 | 1633jk | 1 0
1.08ef | 14.38gh | 15661 | 3| Loihi | 16661 | 17§ |- 20
103ef | 1512fgh | 15661 | 4 0.981 | 1719h | 17§ | 2| 40
15.49 . 1.06
0.96f poa 15 fni | L7450n | 1866h 60 90
105ef | 15.83efg | 16.66 hi 114fg | 17.73g | 20.33 ef 80
1.05 ef 16.45 ef | 17.66 g j0.99 | 18.33f | 18.33hi 0
106ef | 16.71def | 17.66gh | | Li2fgh | 18.7F | 20.66de 20
107ef | 17.21de | 18.66 g 128cd | 19.24¢ | 24.33bc 40
1.19def 17def | 20.33de 125de | 19.48e | 25bc 60 135
117ef | 1842cd | 21.66 be 083k | 2044d | 2566b 80
0.98 f 19.86 bc | 19.66 ef 083k | 21.86¢c | 18.33 hi 0
1 2054 ab nges 0.89jk | 22.54b | 20.33ef 20
0.99F 20.93ab | 21.33 cd 0.95] | 2293 | 22d 40 180
106ef | 21.21ab | 2266 104ghi | 22.900 | 24c 60
1.09 ef 22.24a 24.33 a 1.17fe 23.64a 27.66 a 80

.0.05 4y sine 5 s die gy Lad L gine CAliaT Y Cildaws gie Ao gene JS Jahy g pall Gy e siiall ol

xS 180 Jand) el 5 dupill clacally dupiadll cliall 8 50Ly (Y ol NPK (Sl slacdl aladiia) sz liiiuy)
5 @radll sall Clocal digies 525 LAl 38 clagigll slew NV aea 3 5L O LSe LA Alleny A3l adll el o/
Ladl g Alalea Juadl ul€ 8y c2aLal) Aleleay 43)lae doginall 2l ol & [lasin aaS 80 Jaxall acls dojajll cilicall
G Aagina 5Ly Aol cilac] G clagigl) sl (e 2 (a2 80 pe NPK (050 180 Jaeas Sl slacdl plasind a

assSll g 8 il 4pa3lls Lyt claal) (S

;@U.d\

ki Cpassllaie ¢Oleaay duaall die el ey sdlae g caane dgeaballiue dasa czhd Gaallie (giay WS ¢ gisiud
dada 13 -10 8l — dyead) slai¥) 45 ¢ padld) 213 . (1963). exa
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aliall (s5inag (o)) gaill 8 Humic acid (il aelsa Al (2017). 20l Olsiaa diay coaelis JLeS ¢ g
195-76:(2)9 — dacly3V askell il ll Alas (Cucurbita pepo L.) LusSl ¢ 3 o Calial 4D Liaeal

Laly) Ao cpmgyil) (re Aaliie Cligiue caad (goaall alaadl dila) L3l (2006). Lol o el gabiel Cres (WL
S Al aud el S ¢ Al e daals ¢ iwale Al (- Cucurbita pepo L )au S ¢ i

i o omligll dlacdly Glasaghl malas iyl 555 L (2012). lieall b due dena ¢l 2o Glagl) ae ¢ el
=205: (1) 4 . dael3l aslell o ddas . Jasisills (o)) pUas cuns (Solanum  tuberosum L. Ualad) Jualss
219

498 laiall axe (Al

o bl dlgaY) Cagyds caat AusSl) il sk 5 s o Gliasigl Gasla 55 L(2019). ash) colas ¢ opial)

o8 Slasel) (mals dilialy (gpmnll paliiiaally il 5852016 ). aeal Jdllae s csbl candy (95 Ooseen <89 S
756-749:(3) 47 &lyal aslel) Alaa Ll s Jala

Ll pailad gans o JWadYls shall Jlele 505 (2019) 2ene )8 (re couhigr Do e gy 2aal (Jula
194 = 181 (3) 34 . aglall jlisall Aae b a1 Jiadly £lailly 25l
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The effect of chickpea planting density and weeding frequency on diversity parameters of
wild oat & bind weeds under conditionsin Safsaf at EL-jabal Al-Akhdar
Abstract: Two field experiments were conducted at research station in Safsaf at EL-jabal Al-
Akhdar to study effect plant population: 9.52, 13.33, 20 and 33.33 plant m2 and the effects of
weeds cultivation numbers after one month and twice after first and Second month of seeding
during the two seasons 2020-2021 and 2021-2022. The study layout in split plot design. popula-
tion layed in the main plet, and cultivation of the weeds in the Subplots their area 2x4 (8m?),
within four replications. The results revealed that, wead dominance efficient of bindweed & wild
oat was not affected significantly due plant population (P.D), while significantly affected by
weeds. cultivation (WC) in both the two seasons. Similarly in case of value index of weeds in
the two seasons. Weed density and relative density as not affected by PD while significant only
affected by WC in both first & second season. Covering index (MDR) of bind weed and wild oat
not affected by PD and significantly affected by WC in the two seasons. Similarly, marga leaf
diversity index (Dmg) and Simpson & Shannon diversity index were not affected significantly
by PD, while significantly with WC in both first & second season. Weeds dry weight at harvest-

ing were not affected by PD, while affected Significantly by WC in the two seasons.
Key words: weeds dynamics , chickpea crop, weeding frequency, wild oat, bind.
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