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Responses of Pepper (Capsicum annuum L.) Vegetative Growth
and Yield to Different Numbers of Humic Acid Foliar Sprays.

Abstract: The experiment was conducted at the farm of the Agriculture
Faculty, Omar Al-Mukhtar University, during the growing season 2022, to
investigate the effect of humic acid by spraying it with different times on
the vegetative and fruit growth of hot pepper, the Starter variety. The exper-
iment included the following treatments: spraying with water only (control),
spraying once (two weeks after planting), spraying twice (two weeks after
planting and three weeks after planting), and the seedlings were planted in
the field on 8th Aug. 2022, and the seedlings were 45 days old. The exper-
iment was designed in completely randomized blocks with three replica-
tions. The vegetative traits studied were plant height, number of
leaves/plant, number of branches/plant, chlorophyll leaf content, while the
fruiting traits were fruit weight, fruit length, number of fruits/plant, and
crop weight/plant. The results showed that spraying twice three weeks after
planting recorded the highest values for all the vegetative and fruiting traits
studied, followed by spraying once two weeks after planting compared to
the control treatment, which recorded the lowest values.

Keywords: Hot pepper- Fruit length- plant height- chlorophyll- fruit weight
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The effect of growth environments on the growth of two henna cultivars
under the environmental conditions of Mukalla city, Yemen.

Abstract: A pot experiment was conducted in the nursery of the Faculty of
Science, Hadhramout University, during the period from 21/1 to 21/2/2025
AD for a period of one month to determine the effect of growing media and
plant variety on improving the growth of the vegetative group and rooting of
stem cuttings of the henna plant Lawsonia inermis L., by studying the trait of
branch length, number of roots, branches and leaves, and the fresh and dry
weight of leaves. The results were analyzed using a completely randomized
block design with two factors: variety factor and growing media factor. Each
treatment was repeated four times. The results obtained showed that the Indi-
an variety significantly outperformed the local variety in all studied traits
over the local variety, which gave zero readings for all studied traits. The
growth environment (2 coconut + 1 sand) (volume/volume) as well as the
interaction between the Indian variety and growing media (2 coconut + 1
sand) gave the highest results for all studied traits except for the dry weight
of leaves. The study recommends conducting further studies on the local va-
riety to preserve it from deterioration. Including planting monthly throughout
the year to choose the appropriate time to take cuttings or use growth regula-
tors.

Keywords: Henna, Cuttings, Vegetative Propagation, Growth Media, va-
riety.
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Evaluation of oxidation indicators and sensory properties of Libyan Samn packaged in
The Traditional (Al- ‘Ukkah) compared to Samn packaged in glass with and without the
addition of carob rub during the storage period.

Abstract: This study aims to evaluate the oxidation indicators and sensory properties of Liby-
an samn packaged traditionally in Al- ‘Ukkah, and compare it with samn packaged in glass
with added carob rub, as well as samn packaged in glass without additives, over a four-month

storage period. Acidity, peroxide value, and 2-thiobarbutic acid value were measured: the
results revealed significant differences in acidity (P<0.05), with a gradual increase observed in
all treatments throughout storage. By the end of the period, acidity values reached 0.70, 0.64,
and 0.49 mg KOH/kg fat for samn packaged in Al- ‘Ukkah, samn packaged in glass with add-
ed carob rub, and samn packaged in glass without additives, respectively. Peroxide values also

showed significant differences, with the lowest rate of primary oxidation found in samn pack-
aged in Al- ‘Ukkah, followed by samn packaged in glass with added carob rub, then samn
packaged in glass without additives, recording 0.166, 0.213, and 0.190 meq O-/kg fat, respec-

tively. TBA values demonstrated significant variations on days 105 and 120 of storage, with

values ranging from 0.012 to 0.183 (MDAV/kg fat) for the development of Samn stored in Al-
‘Ukkah Overall, oxidation levels across treatments remained below the maximum allowable

limits for animal ghee. Sensory evaluation (color, flavor, aroma, and overall acceptability

)was conducted using a preference test at monthly intervals. Results indicated that samn pack-

aged in Al- ‘Ukkah received the highest sensory scores throughout storage, followed by samn
with carob rub, while samn packaged in glass without additives showed the lowest acceptabil-

ity.

Keywords: Ghee, peroxide value, 2-thiobarbutic acid value, sensory properties, ghee
preservation, oxidation.
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Distinguishing between different Environmental habitat of Myrtus communis using
vegetative storage protein electrophoresis.

Abstract: The growing interest in using Myrtus communis in industrial, pharmaceutical, and
chemical applications has put this plant at risk due to overharvesting. These Plants occur in
small, scattered populations, and their numbers are gradually declining. There are currently
no effective programs in place to protect, enhance, or sustainably manage this resource. This
study involved collecting Myrtus communis samples from two sites in the Jabal Akhdar re-
gion (Wadi Kuf, a relatively humid valley, and Wadi Azlifat, a drier valley), where the plant
grows naturally. SDS-PAGE analysis of the plant's storage proteins revealed Pronounced
variability in the number of protein bands, the percentage of variation, and the molecular
weight. Samples from Wadi Kuf showed fewer bands (12) but a higher percentage of varia-
tion (42.85%), suggesting considerable genetic diversity within the population despite the
lower number of bands. Samples from Wadi Azlifat showed a higher number of bands (14)
but a lower percentage of variation (33.33%), possibly indicating greater homogeneity or
similarity in protein profiles among individuals. The differences in molecular weight suggest
that the two populations possess diverse proteins in terms of size and type, demonstrating the
effect of different environmental factors, such as humidity, soil type, temperature, and other
environmental stresses, concerning the expression of storage protein genes in Myrtus com-
munis.

Keywords: Environental habitat, Vegetative Storage Protein Electrophoresis, Myrtus
communis.
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Effect of adding different levels of pomegranate peel powder on performance and some
carcass characteristics in Ross broiler chickens

Abstract: This study aimed to evaluate the use of pomegranate peel powder as a natural addi-
tive in broiler diets and its effect on productive performance indicators and some carcass char-
acteristics. The experiment was conducted at the Higher Institute of Agricultural Technologies
-Derna - Libya, from November 6 to December 6, 2023, using 160 Ross strain chicks (14 days
old, average weight 294 + 6.52 g). The experiment was designed according to a Complete
Randomized Design (CRD) with four treatments (0%, 1%, 1.5%, and 2%) pomegranate peel
powder) and four replicates per treatment (10 birds/replicate). The birds were fed a commer-
cial diet supplemented with pomegranate peel powder, with feed and water provided ad libi-
tum throughout the experimental period. Initial and final weight, weight gain, feed consump-
tion, feed conversion ratio, as well as carcass and internal organ weights after slaughter were
measured. The results showed that the addition of 1% pomegranate peel powder achieved the
highest total weight gain (1720.63 g) and the best performance in carcass characteristics (live
weight, breast weight, thigh weight) compared to the other treatments (p < 0.05). In contrast,
higher levels (1.5% and 2%) led to a slight decline in performance. No significant effect was
observed on the feed conversion ratio or on most internal organs, except for an improvement
in spleen weight. The results indicated that pomegranate peel powder can be used as an effec-
tive natural supplement at a 1% concentration to improve broiler performance and carcass
characteristics without adverse effects.

Keywords: Pomegranate peel powder, Broiler chickens, Natural feed additive, Growth
performance, Carcass traits.
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INTRODUCTION

Grapes are a globally significant crop, for both local consumption and exportation. They belong to
the Vitaceae family, which includes about 16 genera and 900 species (Wang et al., 2018; Liu et
al., 2016). The genus Vitis L., a woody climber, is native to the temperate regions of Northern
hemisphere and is divided into three main groups: American, East Asian, and European/West
Asian. The last group contains the single species Vitis vinifera L., from which most high-quality
grape cultivars are derived (Riaz et al., 2018; Sargolzaei et al., 2021). in 2022 grapevines are
grown on approximately 7.5 million hectares worldwide, global production reached about 75 mil-
lion tons (FOA, 2024), cementing their place among the top five fruit crops. Grapes are valued for
their rich nutritional profile, numerous health benefits, and versatility. Grape yield has increased
during the last five years, and they are currently consistently placed among the top five fruit
crops globally (USDA, 2023). Grapes (Vitis vinifera L.) are among the most valuable fruits
globally, renowned for their rich nutritional profile and numerous health benefits. Due to their
exceptional flavor and versatility, grapes are cultivated widely across different regions. (Chen
et al., 2018). A key focus of the expanding grape industry is the advancement of innovative
processing, storage, and marketing technologies to enhance postharvest shelf life and product
quality (Elsayed et al., 2022).

Gray mold, caused by the fungus Botrytis cinerea Pers. Fr. (teleomorph: Botryotinia fuck-
eliana (de Bary) Whetzel), is one of the major diseases affecting grapevines (Elad and Fillinger,
2016; (Youssef et al., 215). Although B. cinerea can adopt multiple infection strategies—acting
as a saprophyte, necrotroph, or parasite on various grapevine tissues (Elad and Fillinger, 2016;
Elmer and Michailides, 2007), its most detrimental impact on grape yield and quality typically
occurs during the berry ripening stage (Elad and Fillinger, 2016). Environmental conditions are
often conducive to B. cinerea development throughout the late growth phases, particularly from
growth stage (GS) 81 to GS89 as defined by Lorenz et al. (1995). During this period, biochemi-
cal and structural changes in the berries make them especially susceptible to direct infection.
Additionally, berries previously exposed at earlier stages may harbor latent infections, further
increasing the risk of visible mold development as they ripening (Kosuge and Hewitt, 1964; Ty-
son et al., 2022).

Botrytis fungus is facultative, so it contributes to cell death, causing gradual decomposi-
tion of the infected tissues. Botrytis overwinters in the soil as mycelium in decaying plant de-
bris and as sclerotia, melanized mycelial survival structures (Staats et al., 2005). Botrytis rot
occurs in vineyards all over the word, but is most common in regions with cool to moderate
temperatures during the pre-harvest period. (Wilcox, 2005).The following infection pathways
can cause gray mold on ripening berries: (i) latent infections that develop during flowering and
manifest as rotted berries; (ii) berry infection brought on by conidia generated by the mycelium
colonizing the bunch trash (such as calyptras, dead stamens, aborted flowers and berries, and
tendrils); (iii) direct berry infection brought on by conidia dispersed by the wind; and (iv) ber-
ry-to-berry infection brought on nearby infected berries within the cluster. (Elmer and Michai-
lides, 2007). As the disease progresses, the skin becomes sunken and water-soaked around the
infection region, with dense gray mycelial growth and conidial masses visible. Similar early-
stage lesions were observed on grapevine leaves after six days of inoculation (Jayawardena et
al., 2018).

The genus Botrytis includes the well-known generalist species B. cinerea, which infects
over 200 eudicot hosts—particularly those that are senescing, stressed, or wounded (MacFar-
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lane, 1968). Botrytis, along with its sexual form Botryotinia Whetzel, comprises 22 species and
one hybrid (Hennebert, 1973; Yohalem et al., 2003), and belongs to the family Sclerotiniaceae
Whetzel (In-operculate Discomycetes). Species identification has traditionally relied on mor-
phological characteristics, especially macroconidium ontogeny, and species have often been
named based on host association. Most Botrytis species have a global distribution or occur
wherever their host crops are cultivated (Jarvis, 1977).The aim of this study was to survey of
grape gray mold disease in some Al-Jabal Al-Khdar regions. Such as Wesita, Masa, Al-Faidia,
Al-Aoilia and Batta. And identification the cause of this disease.

MATERIALS AND METHODS

The studied regions included Al-wasita, Massa, Batta, Al-aoilia and Al-faidia. During the sea-
sons 2023, three farms were inspected from one location, five trees per farm and thirteen leaves per
tree. The Infection percent was estimated, and disease density estimated by calculating spott on the
leaves according to scale (Ciliberti, et al., 2015), as follows: (0 = no symptoms, 1 = 0.1-5%, 2 =
5.1-15%, 3 = 15.1-30%, 4 = 30.1-45%, 5 = 4.1-65%, 6 = 65.1-85%, 7 = 85.1- 100%). The following
equation was applied: Disease density = [(injury degree * Number of plant leaves) / total number of
plant leaves * highest injury degree)] * 100 (McKinney, 1923; Chiang et al., 2017).

The pathogen was identified based on morphological characteristics and pathogenicity tests (Jaya-
wardena et al., 2018). Diseased grapevine samples were collected and placed in separate plastic
bags with sterilized tissues dipped in distilled water to maintain humidity. The pathogen is isolated
from the infected leaves cut into parts of 1 cm 2, and after sterilizing it with sodium hypochlorite,
10% for two minutes, then washed with sterile water three times, dried up with filtration paper and
transferred to the dishes of Petri Potatoes, PDA, added to it the antibiotic streptomycin 50ug/ ML),
The pure isolates obtained were cultured on potato dextrose agar (PDA) plates with sterilized filter
paper pieces and incubated for 7-10 days at 20 °C. The morphology of fungal colonies was record-
ed following the method of Hennebert (1963), Zhang et al. (2010 a, b) and Zhou et al. (2014). The
fungal were examined under the microscope to study the vegetative and reproductive structures was
measured and shape, and the mycelium thickness measurements were taken as a result.

Performed on the young ,leaves surface sterile ‘Alatica’ grapevine plants. A pure culture
of Botrytis cinerea was obtained from earlier infected specimens, and a spore suspension was pre-
pared at a concentration of 10° spores/ml. For inoculation, making small wounds on the leaves us-
ing sterilized needles, and droplets of the spore suspension were applied. The inoculated leaves
were then placed in 9 cm petri dishes containing water agar (WA) and maintained at 20 + 1°C. The
experiment included four replicates per treatment, and disease progression was assessed 11 days
post-inoculation.

Statistical analysis: Complete Randomized Design (CRD) was used in this study. The statistical
analysis process was conducted using SPSS Ver. 23.0 (ANOVA analysis).

RESULTS and DISCUSSION

Figure 1 illustrates the symptoms of gray mold disease on infected leaves and grapefruit in the
study region, which appear as large, irregular, brown spots located primarily near the edges of the
leaf blades or along the main veins. Mold growth was also observed on grape berries, which initial-
ly softened before rotting. A grayish fungal mycelium and a dense mass of gray conidia developed
on the infected fruits. These symptoms align with the findings of Wilcox (2005), Jayawardena et al.
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(2018), and Zhou et al. (2014), who also identified Botrytis cinerea as the cause of this disease in
grapevines.

e - 585 1‘\4‘2{. «\ R

ymptoms of gray mold disease on the leaves and grape fruit.

Figure: (1). The's

Based on Table 1, which shows the climatic conditions of the study regions, the highest rec-
orded temperature was 40.54C° in June in the Al-Wesita zone. The lowest temperature was in May
in both Massa and Al-Faidia. Relative humidity ranged between 58.17% and 79.15% during the
study period. Al-Wesita recorded the highest humidity, and June had the highest percentages com-
parison all regions.

The results of the study, shown in Table 2, indicated a high incidence of gray mold disease in
May in the Aoilia and Al-Wesita regions (54.0% and 46.0%, respectively). The lowest incidence
was recorded in August and September in the Batta and Massa regions (2.66% and 6.44%, respec-
tively). This decrease was even more pronounced in September (2.22% and 0.22%) for both re-
gions, respectively.

Based on Table 3, May shown the highest density of gray mold disease on the studied grape-
vines. In contrast, August and September had the lowest density in all regions except for Al-Faidia
and Al-Aoilia, which showed an increase in density throughout the study months. In these two re-
gions, reached 7.4% and 8.6%, respectively, in September. Overall, the highest infection densities
were recorded in Al-Aoilia and Al-Wesita at 13.7% and 11.5%, respectively, while the lowest den-
sities were observed in the Massa and Batta regions throughout all the study months. The results
showed that grape trees in all study regions were infected with gray mold disease. This may be due
to the difference in weather conditions between May and September, where the disease was suitable
moderate and humid weather, as confirmed by (Wilcox, 2005).



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 03 (3): 248-258, 2025 page 2520f 11

Table:(1). Climatic condition not illustrated in materials and methods in the study zones during May to September

2023.

Temperature (C)

Months
Zone 1 Zone 2 Zone 3
May 28.47 30.75 31.69
June 3141 33.44 33.63
July 32.96 40.54 39.79
August 33.75 38.43 37.44
September 31.43 33.65 33.35
Relative Humidity (%)

May 66.16 72.95 65.67
June 69.89 79.15 72.64
July 59.11 76.91 65.21
August 58.17 71.66 61.75
September 74.21 73.45 73.81

Zone 1: Masa and Al-Faidia

Zone 2:: Al-Wesita

Zone 3: Al-Aoilia and Batta
https://power.larc.nasa.gov/data-access-viewer

Table:(2). The infection rate of gray mold disease in study regions during the 2023.

Al-Jabal Al-Khdar regions

Months

Al-Wesita Masa Al-Faidia Al-Aoilia Batta
May 46.0 ab 17.3 defgh 34.7 be 54.7a 18.7 cdefgh
June 24.7 cdef 18.0 cdefgh 33.6 bed 28.6 cde 22.6 cdefg
July 14.9 efghi 9.4 fghi 20.3 cdefg 25.0 cdef 12.7 efghi
August 8.4 fghi 6.4 ghi 11.8 efghi 14.4 efghi 2.7 hi
September 13.1 efghi 0221 23.8 cdef 23.8 cdef 2.2 hi
Average 21.43 10.28 24.81 29.16 11.36
Min 46.00 17.97 34.67 54.00 22.56
Max 13.11 0.22 11.77 14.44 2.22
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Table:(3). The density of gray mold disease infection in the study regions during the 2023.

Al-jabal Al-khdar regions

Months

Al-Wesita Masa Al-Faidia Al-Aoilia Batta
May 11.5ab 4.3 cdefgh 8.7 bc 13.7a 4.7 cdefgh
June 6.3 cdefg 4.5 cdefgh 8.4 bcde 7.1 bedef 5.7 cdefg
July 4.2 cdefgh 2.6 fgh 6.4 cdefg 7.2 bedef 3.6 efgh
August 2.7 fgh 1.7 gh 3.66efgh 3.9 cdefgh 0.7h
September 3.7 defgh 0.1h 8.6 bed 7.4 bedef 0.6h
Average 5.61 2.26 7.12 7.83 3.03
Min 2.67 0.06 3.55 3.89 0.56
Max 11.50 4.33 8.67 13.67 5.66

Figure 3 described the structures of the fungus isolated from grape leaves after being purified
on a culture medium PDA. (Figure 2a) shown a dark gray fungal colony. Sclerotia are hardened,
black survival structures that developed under specific conditions, enabling the fungus to endure
adverse environmental situations. while Figure 2b shows mycelium initially hyaline (clear) (figure
2b), becoming grey with age, and typically branched, septate (divided by cross-walls) (figure 2c,d),
and branched, bearing clusters of conidia at their tips. These branching patterns are often described
as tree-like. Conidia: that is typically oval or round, single-celled, and greyish in mass, giving the
characteristic "grey mold" appearance. the morphological characteristics, on the PDA medium
showed a cottony growth with a white color that quickly turned gray, as mentioned by (Khazaeli et
al., 2010). Upon examination with a light microscope of the morphological structures, the results
showed that mycelium was branched and gray in color. The figure shows that the fungus has the
ability to infect the leaves and cause disease after injecting them, as the symptoms of the disease
appear as shown in Figure (3).

Based on Table 4, the fungus B. cinerea is classified according to its morphological character-
istics. A noticeable variation was observed in mycelial thickness. The thickness of the young myce-
lium was between 3-7.5 um with an average of (4.55 um), while the thickness of the old mycelium
ranged between 5-12.5 um with an average of (9 um. The conidiophores were straight or curved
and branched at the top in a dendritic shape and their length ranged between 15-25 um with an av-
erage of (18.77 um). The conidiospores were spherical to oval, gray in shape, and their length
ranged between 7.5-12.5 um with an average of (11.25 um) and their width ranged between 5-7.5
pm with an average of (5.5 um). These findings are consistent with those reported by Elad (2007)
and Khazaeli et al. (2010). The morphological characteristics of the fungus isolated from gray
mold-infected grape leaves corresponded closely with those of Botrytis cinerea, as described by
Hennebert (1973) and Jarvis (1977), (1980) and Farr et al (1989) and Mufioz (2016).
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Figure: (2). Description of the fungal. [a: colony, along with the vegetative and reproductive structures of Botrytis cinerea, b: young mycelium
observed under a light microscope at (20x). c-d: old mycelium observed under a light microscope at (20x). e-g: reproductive struc-
tures of Botrytis cinerea e: (10x). f: (20x). g: (40x).]

Figure: (3). The pathogenicity of B. cinerea on fresh grape leaves. [a: Leaves not injected with fungus b: Leaves injected with fungus.]

Table:(4). Characteristics of the fungus Botrytis cinerea

Morphological characteristics Measurements (Lm)
Young mycelium 3-7.5 (4.55%)
Mature mycelium Thick 5-12.5 (9)
Conidiophore 15-25 (18.77)
B Length 7.5-12.5 (11.25)
Conidiospore Width 5-7.5 (5.5)

(*) average
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The study successfully isolated and identified the fungus Botrytis cinerea from grapevine leaves,
confirming the presence of gray mold disease in all of the regions surveyed. The researchers at-
tributed the variations in the incidence and density of the disease to differences in climatic condi-
tions and the susceptibility of the grape cultivars to the causal fungus. The fungus was identified
based on its morphological characteristics after being isolated from infected leaves. Additionally, it
was proven to be capable of causing infection on new leaves of the 'Alatica’ cultivar.

B. cinerea has been identified as the world's second most significant plant pathogenic fungal spe-
cies (Dean et al., 2012). The primary source of grapevine infection in the spring is the conidia—
spores produced in late winter and early spring from overwintering fungal mycelium on host tissues
(Elmer & Michailides, 2004). Under humid conditions, gray mold infection leads to serious losses
in the yield and quality of numerous crops (Vail et al., 1998; Leroch et al., 2012, Gonzélez-
Dominguez et al., 2015).

Rising Precent and density of the disease are attributed to the quantity of antifungal compounds,
such as phenolic substances. The 'Alatica’ cultivar showed high susceptibility to B. cinerea infec-
tion. According to a study by (Mohamed et al., 2007) an increase in disease to a decrease in the
thickness of the leaf's cuticle or changes in the antifungal chemical compounds present in grape
leaves, such as phytoalexins, which increase in response to B. cinerea infection.

CONCLUSION

The results indicated that through the symptoms and morphological characteristics of the fun-
gus and the plant host, the fungus causing the disease is Botrytis cinerea, and that the fungus is a
major causative agent on grapes and it causes significant economic losses to leaves, flowers and
fruits in both the field and in storage, particularly under conditions of high humidity combined with
low to moderate temperature.

RECOMMENDATIONS

Based on the results of this study, the following recommendations are proposed to manage
and limit the impact of gray mold disease on grapes in Al-Jabal Al-Akhdar region: Integrated Dis-
ease Management (IDM), Apply preventive fungicides during critical growth stages, especially in
when environmental conditions are favorable for B. cinerea.Adopt modern molecular diagnostic
tools such as PCR or qPCR for detection this fungus.
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INTRODUCTION

Rapid population growth has increased the demand for meat and other high protein
foods of animal origin. As a means of achieving sufficient protein intake, broiler meat remains
one of the a major source of protein for consumers rely on because of its availability as well as
its popularity as a component of the international cuisine (Alshelmani et al., 2021; Alshelmani
et al., 2013; Kairalla et al., 2023). Public concerns regarding antibiotic resistance and the lin-
gering detrimental effects of these medications on human health have catalyzed a transition to-
wards sustainable and alternative methods for growth promotion in poultry (Kairalla, et al.,
2022; Kairalla and Alshelmani, 2025; Kairalla, et al., 2022). Incorporation of medicinal plants
into poultry diets has emerged as a viable method amongst these choices. Medicinal plants can
safeguard poultry against numerous infections, improve health, promote growth, and are equal-
ly economic efficiency and widely accessible with minimal or no adverse effects (Kairalla and
Alshelmani, 2025). Turmeric contains active phytoconstituents, and has emerged as a viable al-
ternative to enhance growth and sustainability in the poultry industry. These plants exhibit sub-
stantial advantages, such as accelerated growth, modulation of inflammation, enhanced gut
morphology and microbiota, boosted immunity, and overall improved productivity (Aburas et
al., 2025).Numerous natural substances can enhance poultry health through dietary formulation.
Currently, the poultry industry has employed numerous natural chemicals as feed additives
(Kairalla, et al., 2022). Thus, the current study aimed to understand how supplementing turmer-
ic to the diet affects the productive performance and economic efficiency of broiler chickens.

MATERIALS AND METHODS

The current feeding trial was conducted at the Faculty of Agriculture, Zintan University,
Libya. The commercially tested material, turmeric (Curcuma longa) powder, was purchased from a
local market in Zintan city. Samples of turmeric were analyzed according to the methods described
by (AOAC (1995) (Table 1).

Table:(1). Proximate analysis of turmeric, (% of DM).

Composition (%)
Dry Matter 67.99
Ash 7.57
Crude Protein 13.77
Ether extract 3.0
Crude Fiber 21.18
Nitrogen-Free Extract 54.41

Birds and diets: This study employed a completely randomized design (CRD). A total of 240 one-
day-old Cobb500 broiler chicks with similar live body weights were used. The chicks were individ-
ually wing tagged and weighed. Then, the birds were allocated into four equal groups, each group
consisted 60 birds per treatment. The groups were split into four replicates, each replicate consisted
15 birds. The birds were housed in ground pens measuring 1.5 x 1.5 m per replicate, equipped with
wood shavings as bedding. The chicks were provided with unrestricted access to water and feed.
All birds were subjected to uniform feeding and maintenance procedures as specified in the
Cobb500 broiler chick manual (2022). The lightining program was 23 h light and one h dark. All



Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 03 (3): 259-266, 2025 page 261of
8

chicks were vaccinated against three prevalent infectious diseases: Newcastle disease, infectious
bronchitis, and Gumboro disease.

The birds were fed their starter and finisher diets from 1 to 21 days and 22 to 42 days of age, re-
spectively (Table 2). The diets were formulated in the farm of the Faculty of Agriculture, Zentan.
Experimental diets were developed according to the calorie requirements of birds as described by
the National Research Council (NRC, 1994). All diets had almost iso-nutritive value according to
the purpose of the study. The experimental diets were determined as basal diet with turmeric pow-
der supplemented in the basal diet at 0%, 0.1%, 0.2% and 0.3%.

Table:(2). Ingredients and the chemical composition of the experimental starter and finisher diets for broiler chickens
(% as fed).

Ingredients Starter diet 1 to 21 days Finisher diet 22 to 42 days

Yellow Corn 53.40 61.00
Soybean Meal 44% 28.00 25.05
Corn Gluten Meal 10.00 6.19
Di-calcium phosphate 2.20 2.05
Lime stone 1.10 1.00

Salt (NaCl) 0.25 0.25
Vegetable oil 455 4.00
L-lysine 0.15 0.15
DL-Methionine 0.05 0.01
Vitamin and Mineral Premix * 0.30 0.30
Total 100 100

Calculated analysis**

Crude protein (%) 22.09 18.02
M. E (kcal/ kg) 2975 3161

C/P ratio 134.67 175.41
Crude fat, % 3.79 6.30
Crude fiber 242 2.61
Calcium % 1.05 0.99
Available phosphorus,% 0.45 0.40
Methionine % 0.52 041
Lysine % 114 0.98

* Each 1 kg Premix contained: Vit A 3350000 IU Vit D3 760 000 IU Vit E 6700 IU Vit K3 335 mg Vit B1 334 mg Vit B2 1670 mg Vit
B6 500 mg Vit B12 3.4 mg Niacin 10 000 mg , Ca.D. Pantothenate 3 334 mg Biotin 16.7 mg Folic acid 334 mg, Trace minerals:
Iron 13 350 mg, Copper 3 335 mg Zinc 16 700 mg Manganese 25 000 mg lodine 500 mgCobalt 84 mg Selenium 100 mg, Additives:
Ethoxyquine 600 mg, and Carrier ( Ca co3) up to 1 kg. **According to tables of NRC (1994).

Production performance:The body weight was individually measured every week and the amount
of food consumed was recorded every week for all replicates, and the body weight gain (BWG) was
determined. Feed conversion ratio (FCR) was calculated as feed to BWG. The equations were as
follows:

BWG = Body weight at the beginning of the week - Body weight at the end of the week

FCR = Feed consumption / BWG

Economic efficiency: Bayoumi (1980) assessed the economic efficiency of dietary treatments as
net revenue (NR) per unit of feed cost. The assessment utilized various indicators based on the price
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of feed and live body weight in the local market at the time of the trial. The economic efficiency
was assessed using the following equations as referred by Kairalla et al., (2023):

TR = FLBEW x market price of 1 kg of LBW

NR = TR — TFC,whereas TFC = total feed intake x price of feed
NR
E= —
TFC

_ EEfor the treatment group

EEE = * 100
EE for the control

Statistical analysis: The data were subjected to one-way ANOVA for statistical analysis, followed
by Tukey's test which for post-hoc comparisons of treatment means, with a significance threshold
set at p<0.05. The analyses were conducted using the general linear model technique facilitated by
SAS software (SAS, 2003).

RESULTS

Productive performance: Table 3 demonstrates the impact of turmeric powder supplementation on
productive performance. In the starter phase (1-21 d), the findings indicated that birds fed diets con-
taining 0.2% and 0.3% turmeric powder showed significant (P<0.05) improvement in BWG
(804.39¢g and 850.92g) compared to those fed diets containing 0% and 0.1% turmeric powder. The
FCR was significantly (P<0.05) improved for those group fed diets supplemented by 0.2% and
0.3% turmeric powder (1.22 and 1.14). No significant differences were observed during finisher
phase in BWG or FCR, whereas in the overall phase, BWG and FCR were significantly (P<0.05)
improved for those group fed diets supplemented by 0.2% and 0.3% turmeric powder (2286.52 and
2358.00; 1.68 and 1.63 in BWG and FCR, respectively). Feed consumption did not differ signifi-
cantly among the experimental groups.

DISCUSSION

Productive performance: The current results are in agreement with those of Enyenihi et al.
(2024), who indicated that supplementing turmeric rhizome powder in broiler diets led to increased
live body weights relative to the control group. The improvement in broiler performance could be
attributed to the medicinal benefits, anti-inflammatory, immune modulator and antioxidant, anti-
cocccidial effects in turmeric. Turmeric can also used as a coloring agent in food (Geevarghese et
al., 2023). Turmeric's excellent antioxidant activity may be responsible for the significant im-
provement in body weight. The increase in body weight was linked to carbohydrates sticking to
bacterial fibers, which assist to prevent from harmful germs to grow in the digestive system. There-
fore, it boosts the growth of broiler chickens.Turmeric extracts enhanced intestinal health and
growth performance by increasing the intestinal barrier, antioxidant capacity, and modifying the
intestinal microbiota of yellow-feathered broilers (Ji et al., 2024). Furthermore, Fallah and Mirzaei
(2016) noted that broilers administered varying levels of turmeric and thyme powders exhibited
greater feed consumption compared to the control group. There are many of herbal plants and their
extracts exert beneficial effects on the digestive system by functioning as laxatives and spasmolyt-
ics. Another study indicates that the majority of herbs positively influence enzyme function, control
digestive enzymes, and enhances digestion (Alshelmani et al., 2024).
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Table:(1). Impact of dietary turmeric (Curcuma longa) supplementation on the productive performance of broiler
chickens.

Traits turmeric Levels
0% 0.1% 0.2% 0.3% SEM P-value
Overall mean body weight 2213.32°¢ 2211.66° 2327.73° 2399.30° 15.219 <0.05
Body weight gain (g/bird)
1-21d 673.60¢ 685.40¢ 804.39° 850.922 7.6771 <0.05
22-42d 1497.82 1486.01 1482.13 1507.08 17.191 0.724
Overall mean BWG 2171.42¢ 2171.41° 2286.52° 2358.002 15.206 <0.05
Feed consumption (g/bird)
1-21d 964.81 967.35 987.74 973. 53 20.577 0.833
22-42d 2865.09 2867.93 2864.88 2886.69 28.734 0.371
Overall mean feed intake 3830.0 3835.28 3852.62 3860.22 39.937 0.390
Feed conversion ratio (feed/gain)
1-21d 1.432 1.412 1.22b 1.14° 0.0348 <0.05
22-42d 191 1.92 1.93 191 0.0418 0.754
Overall mean FCR 1.762 1.7620 1.68° 1.63° 0.0232  <0.05

a.b.c\Means within the same row indicated by different superscripts are substantially different at (P<0.05).

Economic efficiency: The effect of turmeric powder incorporation on economic efficiency is pre-
sented in Table 4. The total and net revenue were elevated in the group of birds fed diets supple-
mented with 0.3% and 0.2% turmeric powder, respectively, in comparison to the other dietary
treatments. Consequently, the economic efficiency and relative economic efficiency were enhanced
in the aforementioned treatments.

Table (4). Effect of turmeric (Curcuma longa) supplementationon the economic efficiency ofbroiler chickens.

Items Turmeric (%)
0 0.1 0.2 03
Average Live body weight /bird (kg) 2.21 221 2.32 2.39
Average feed intake/bird (kg) 3.83 3.83 3.85 3.86
Price of feed (L.D./1 kg 2.70 2.70 2.70 2.70
Total feed cost (L.D) 10.34 10.34 10.39 10.42
Price/kg body weight (L.D) 12.50 12.50 12.50 12.50
Total revenue 27.62 27.62 29.00 29.87
Net revenue 17.28 17.28 18.61 19.45
Economic efficiency 1.67 1.67 1.79 1.86

Relative economic efficiency 100.00 100.00 107.18 111.37
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Regarding to feed consumption and FCR, the current study recorded the optimal FCR of
1.63 in the group of birds fed diet supplemented by 0.3% turmeric powder, followed by the group
fed with 0.2%, 0.1% and 0% turmeric powder at 1.68, 1.76, and 1.76, respectively. The 0.3% tur-
meric was superior and statistically better (P<0.05) compared to those birds fed diets supplemented
with 0.1% and 0.2% turmeric. Mbachu et al. (2023) reported that diet supplementation with turmer-
ic powder enhanced performance metrics such as feed conversion ratio, viability, performance in-
dex, and overall net profit in the broiler chickens compared to those fed diets without turmeric sup-
plementation. Incorporating turmeric rhizome powder into broiler diets enhanced development and
feed efficiency, while simultaneously lowering production costs and augmenting earnings (Enye-
nihi et al., 2024).In another experiment, broiler chickens were administered ginger and turmeric
powders at concentrations of 0.5% and 0.75% of their food, respectively. Both of which showed a
beneficial effect on weight gain and FCR (Kafi et al., 2017). The optimal FCR in broilers fed diets
enhanced with turmeric powder may indicates that the influence of growth-promoting agents, in-
cluding phytogenic compounds, on performance be associated with a more effective benefits of nu-
trients, resulting in a better FCR. Like antibiotics, turmeric can inhibits the growth of harmful and
harmless bacteria in chickens' guts, which should be given in certain level, leading to a healthier gut
environment that improves nutrient availability, which is is reflected on the improvement in FCR.

Economic efficiency: There is not much research on how turmeric powder affects the costs of rais-
ing broilers. However, the present study supports the results of Kafi et al. (2017), who showed that
supplementation of 0.75% turmeric in the diet improved the profitability and growth of broiler
chickens. Ehiedu et al. (2024) concluded that supplementing broiler chicken diet at 0.3% turmeric
and 0.2% garlic mixture resulted better economics of production with no adverse effects on their
performance. Mixture of 0.3% turmeric and 0.2% garlic when supplemented in broiler chicken diets
resulted to higher economics of producing broiler chickens by ensuring increased in revenue and
maintaining the values of gross margin. It is proved that the supplementation of natural feed addi-
tives in the diet of poultry improves digestibility and economic efficiency (Kairalla, et al., 2022;
Kairalla and Alshelmani, 2025; Kairalla, et al., 2022; Kairalla et al., 2023). The improvement of
economic efficiency and relative economic efficiency in the current study was as a result of the
beneficial effect of turmeric powder supplementation on broiler diets with 0.3% and 0.2%, respec-
tively.

CONCLUSION

In conclusion, turmeric powder into broiler diets presents a potential alternative to antibiotic
growth promoters. This dietary strategy may contribute to reduce production expenses by improv-
ing growth efficiency and supporting the overall health of broiler chickens. Furthermore, advance-
ments and research are required to use these additives and their combinations to enhance poultry
performance and production. These feed additives consumption by birds also have beneficial or
positive impact on humans’ health by production of healthy, nutritious, safe and nontoxic meat.
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Abstract

This study was conducted at the Faculty of Agriculture, University of
The Nile Valley, during the 2018 and 2019 winter season to evaluate the
effects of forward speed and tire inflation pressure on tractor perfor-
mance. Tillage operations were carried out using an 83-hp tractor
equipped with a three-bottom disc plow. Three levels of tire inflation
pressure and three forward speeds were tested. The evaluated indicators
included wheel slip, fuel consumption, and field capacity. The results
showed that both forward speed and tire inflation pressure significantly
affected all studied parameters. Wheel slip and fuel consumption in-
creased with increasing forward speed and tire inflation pressure,
whereas field capacity improved with higher forward speeds and appro-
priate tire pressure levels. A significant interaction between forward
speed and tire inflation pressure was observed for wheel slip and fuel
consumption, while no significant interaction was found in field capaci-
ty. These findings highlight the importance of proper adjustment of op-
erating speed and tire inflation pressure to improve tractor performance
and reduce traction losses and fuel consumption.

Keywords: Tire inflation pressure, forward speed, slip, fuel consump-
tion, field capacity
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INTRODUCTION

Recent studies have increasingly focused on the effects of tire inflation pressure and forward
speed on agricultural tractor performance, due to their significant influence on tractive efficiency,
wheel slip, fuel consumption, and soil preservation. Wheel slip is a critical indicator of tire—soil
interaction, as excessive wheel slip leads to power losses and higher energy consumption. Con-
temporary research confirms that slip is not governed solely by vertical wheel load, but is strong-

ly affected by tire inflation pressure and operating speed.

Experimental evidence indicates that reducing tire inflation pressure enhances the tire—soil con-
tact area, resulting in improved traction and reduced slip, particularly at low to moderate forward
speeds. Franceschetti et al. (2025) reported that lower inflation pressures significantly improved
drawbar pull and tractive efficiency, although these benefits diminished at higher speeds due to
increased rolling resistance and dynamic losses. Similarly, Li et al. (2024) demonstrated that in-
creased contact length under low inflation pressure leads to more uniform stress distribution and

reduced relative slip.

The interaction between forward speed and tire inflation pressure has also been shown to play a
decisive role in tractor performance. According to Akhmetov et al. (2024), low inflation pressure
combined with moderate speed reduces soil stress and improves tractor stability, whereas higher
pressures increase wheel slip, especially in soils with higher moisture content. Moreover, recent
modeling studies by Kumar et al. (2025) emphasized that integrated optimization of tire pressure
and forward speed yields superior overall performance compared with independent parameter ad-
justment. Overall, the literature highlights that appropriate matching of tire inflation pressure and
forward speed is essential for optimizing tractor performance, minimizing energy losses, and pre-
serving soil physical properties. However, further field-based investigations are required to quan-
tify their combined effects under varying operating conditions, which provide the basis for the

present study.

MATERIALS AND METHODS

The experiment was conducted at the Faculty of Agriculture, University of The Nile Valley, Su-
dan, during the winter season of 2018/2019. An 83 hp Landin 8860 tractor equipped with a three-

bottom disc plow was used for tillage operations (Tables 1 and 2). Three levels of tire inflation
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pressure (10, 20, and 30 kPa) and three forward speeds were evaluated. Wheel slip, fuel consump-
tion, and field capacity were measured during the experiment. Each treatment was replicated three
times. The collected data were statistically analyzed using two-way analysis of variance (ANO-
VA) to determine the effects of forward speed, tire inflation pressure, and their interaction on the

studied parameters

Table:(1). Specifications of Landin 8860-wheel tractor

SPECIFICATIONS Super 8860 ROPS
Tractor Power (hp) 83.6

Engine Perkins 4cyl
Transmission Speeds 12

Front Tires 12.4R24

Rear Tires 18.4R30

Engine Capacity (L) 4.4L

Ground Speed PTO Standard

Weight 4WD (without ballast) (kg) 3147

Table:(2). Specifications of Disc plow

Specifications Disc plow
Mark Super - AF
Make Brazil

Width of cut 97cm
Number of units 3

Hitching 3point linkage
Tractor power 50 kw

Results and Discussion

Effect of Forward Speed and Tire Inflation Pressure on Slip:A two-way analysis of variance
(ANOVA) was conducted to evaluate the effects of forward speed (S) and tire inflation pressure
(P) on wheel slip at a significance level of a = 0.05. The statistical results are presented in Table
3, while the interaction effect is illustrated in Figure 1.

As shown in Table 3, forward speed exerted a highly significant effect on slip, with slip increas-
ing markedly as speed increased. This behavior can be attributed to the intensification of dynamic
forces at the tire—surface interface, which leads to reduced effective traction. This trend is con-
sistent with classical vehicle dynamics theory, where higher operating speeds are associated with

increased slip ratios and reduced friction utilization (Gillespie, 1992; Wong, 2010).
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Tire inflation pressure also had a significant influence on slip. Variations in inflation pressure
modify the tire—soil contact area and stress distribution, thereby directly affecting traction per-
formance. This effect has been widely documented in tire mechanics studies, where tire inflation
pressure is considered a governing factor in contact behavior and energy dissipation (Pacejka,
2006). Furthermore, improper inflation pressure has been shown to cause non-uniform stress dis-

tribution and increased energy losses at the tire—ground interface (Besselink et al., 2010).

Moreover, a statistically significant interaction between forward speed and tire inflation pressure
was observed, indicating that the effect of tire pressure on slip depends on the operating speed. As
illustrated in Figure 1, the non-parallel response curves confirm that pressure variations have a
more pronounced impact on slip at higher speeds. This finding agrees with Li et al. (2018), who
emphasized that independent control of speed or tire pressure is insufficient under high-speed

conditions, and that integrated operational strategies are required to effectively minimize slip.

Table:(3). Two-way ANOVA results for slip

Source of variation df Sum of Squares (SS) F-value p-value

Speed (S) 2 120.86 433.94 <0.001
Tire pressure (P) 2 44.99 161.52 <0.001
S x P interaction 4 3.33 598 0.003
Error 18 2.51 — —
Total 26 171.69 — —

15 4
Tire pressure

—e— P1
P2
—e— P3

14 A

13 +

12

11 +

Mean slip

T
sl S2 53
Forward speed levels

Figure: (1). Interaction plot showing the combined effect of forward speed and tire inflation pressure on slip.
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Effect of Forward Speed and Tire Inflation Pressure on Field Capacity: The effects of forward
speed and tire inflation pressure on field capacity were analyzed using a two-way ANOVA. The
statistical outcomes are summarized in Table 4, and the interaction pattern is shown in Figure 2.

According to Table 4, both forward speed and tire inflation pressure significantly affected field
capacity. The increase in field capacity with forward speed is primarily attributed to the greater
area covered per unit time, which is consistent with fundamental principles of agricultural mech-
anization (Hunt, 2001; Srivastava et al., 2006). Tire inflation pressure also contributed signifi-
cantly to improvements in field capacity. Higher pressure levels reduce rolling resistance and im-
prove power transfer efficiency, resulting in enhanced operational performance. Similar observa-
tions were reported by Grisso et al. (2014), who highlighted the importance of proper tire pres-
sure management for improving the overall efficiency of agricultural machinery. In contrast, the
interaction between speed and tire pressure was not statistically significant, indicating that their

effects on field capacity act largely independently, as illustrated in Figure 2.

Table:(4). Two-way ANOVA results for field capacity

Source of variation SS df MS F p-value
Speed (S) 0.1267 2 0.0634 12.33 0.00042
Tire pressure (P) 1.0807 2 0.5403 105.18 <0.0001
S x P interaction 0.0156 4 0.0039 0.76 0.566
Error 0.0925 18 0.0051 — —

Total 1.3154 26 — — —

1.4 4 Tire pressure
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1.3 P2
—e— P3
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=
[1+]
=
-B" 1.1
I=]
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Figure: (2). Interaction plot showing the combined effect of forward speed and tire inflation pressure on field capacity
(ha h™).

Effect of Forward Speed and Tire Inflation Pressure on Fuel Consumption:The combined
effects of forward speed and tire inflation pressure on fuel consumption (L h -1)were evaluated
using a two-way ANOVA at a significance level of a = 0.05. The statistical results are summa-
rized in Table 5, while the interaction trends are illustrated in Figure 3.

As shown in Figure 3, fuel consumption increased consistently with increasing tire inflation pres-
sure across all forward speed levels. This behavior can be attributed to increased rolling re-
sistance caused by changes in tire deformation and contact characteristics, which directly increase
energy losses during operation. Similar findings were reported by Taylor et al. (2006), who iden-
tified improper tire inflation pressure as a major contributor to increased fuel consumption, par-
ticularly under heavy operating loads.

In addition, fuel consumption increased with forward speed at any given pressure level due to
higher power demand associated with elevated operating speeds. This observation is consistent
with established vehicle dynamics principles (Gillespie, 1992; Wong, 2010). The analysis further
revealed a significant interaction between forward speed and tire inflation pressure, indicating
that the effect of tire pressure on fuel consumption depends on the operating speed. As reported
by Taghavifar and Mardani (2015), the adverse impact of high tire pressure on fuel efficiency be-
comes more pronounced at higher speeds, which explains the steeper increase in fuel consump-
tion observed in Figure 3.

Overall, these findings demonstrate that slip, field capacity, and fuel consumption are governed
by the combined effects of forward speed and tire inflation pressure rather than by either factor
alone. Therefore, optimizing machine performance and fuel efficiency requires integrated man-
agement of operating speed and tire inflation pressure, particularly under high-speed operating
conditions

Table:(5). Two-way ANOVA results for fuel consumption

Source of variation df Sum of Squares (SS) Mean Square (MS) F-value  p-value
Speed (S) 2 4127 2.063 92.85 <0.001
Tire pressure (P) 2 16.296 8.148 366.65 <0.001
S x P interaction 4 0444 0.111 5.00 <0.01
Error 18 0.400 0.022 — —

Total 26 21.267 — — —
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Figure: (3). Interaction plot showing the combined effect of forward speed and tire inflation pressure on fuel consump-
tion (Lh™).

Overall, the results demonstrate that slip, field capacity, and fuel consumption are governed by
the combined effects of forward speed and tire inflation pressure rather than by either factor
alone. While field capacity is primarily influenced by the independent contributions of speed and
pressure, slip and fuel consumption are strongly affected by their interaction, particularly at high-
er speeds. Therefore, optimizing machine performance, traction efficiency, and fuel economy re-
quires an integrated management strategy that simultaneously considers both operating speed and
tire inflation pressure

Conclusion

The study demonstrated that tractor performance is strongly influenced by forward speed and tire
inflation pressure. Increasing forward speed resulted in higher wheel slip and fuel consumption,
while improving field capacity. Tire inflation pressure played a critical role in controlling traction
efficiency and fuel use, particularly at higher speeds. Therefore, proper and combined adjustment
of forward speed and tire inflation pressure is recommended to improve tractor performance, re-
duce traction losses, and enhance fuel efficiency under field conditions.
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