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A novel ICT-based system for camel husbandry 2
for online monitoring, phenotyping
and rangeland assessment

Morteza Bitaraf Sani"", Yousef Hasheminejhad?, Nader Asadzadeh®, Omid Karimi’, Mahdi Khojastehkey®,
Mohammad Abolghasemi®”, Mohammad Vahid Kimiaeitalab' and Mohammad Hossein Banabazi*
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Abstract
ke Road accidents, rangeland, and a lack of data for herd management are some of

the issues that face camel breeding in Iran, We created SARBANYAR, a web-based
and mobile-Integrated system for remote rangeland assessment, data recording,

and camel tracking. SARBANYAR reduced the risk of accidents through SMS alerts,
enabled real-time GPS monitoring, and offered a machine learning-based weight
estimation tool (Partial Nonlinear Least Squares Support Vector Machine (PNLSVM),
accuracy 94.9%, RMSE 185 kg) in trials involving 15 herds. Using the Mann-Kendall
test, analysis of soll adjusted vegetation index (SAVI) trends from 2016 to 2023
revealed no significant changes in SAVI across 15 studied herds in Yazd, South
Khorasan, and Kerman provinces. It identified soil moisture, region, and grazing
month as key factors influencing SAVI, while camel grazing had a comparatively
minimal direct impact on SAVI. The training platform had a high user engagement
rate, and deploying the trackers was affordable. SARBANYAR demonstrates how ICT
can enhance camel husbandry in arid areas and provides a long-term solution for
increasing output and ensuring the well-being of camels, thereby paving the way for
future research and development.
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1 Introduction
Camel breeding is of significant socio-economic importance in central and southern

Iran, supporting thousands of rural livelihoods through meat, milk, fiber, and wool pro-
duction. However, these | ing ities face due to the poor

quality of regional grasslands, with approximately 48.2% classified as unproductive or
saline, which limits forage availability [1]. Camels are uniquely adapted to thrive in these
harsh envi making their critical.

Recent studies have focused on phenotypic characterization and breeding manage-

ment of camels (Camelus dromedarius) in various regions. Research in Ethiopia and
Sudan has revealed significant variations in body measurements across different camel
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The improvement of basil plant tolerance to salinity using endophytic fungi &% . . . & S . l o e
from desert plants “3)_.‘. Lﬁf’b é.’l_“o 9 (5))5L~“5 (_}”")5_0‘ 9 < r
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Seyyed AliReza Esmaeilzadeh-Hosseini ©
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© Plant Protection Research Department, Yazd Agricultural and Natural Resources Research and Education Center, AREEO, Yazd, Iran

ARTICLE INFO ABSTRACT

-
Edited by Dr S. Gupta Soil and water salinity, coupled with water scarcity, significantly hinder plant growth in arid and semi-arid h Af r I n .
- regions; posing major threats o global agriculture. This study investigates the effects of endophytes solated d._lm ) L?CJ 0o L_J.S ‘.5
Keywords: from halophytic plants on basil (Ocimum basilicum L.) under salinity stress. salt-resistant endophytes were iso- S ) Q ”) o ) ©
Basil lated from 112 species of ancient and halophytic plants and assessed their compatibility with basil. Three su-
?,.Zi'.."ff..‘&“; Srvions perior endophytes were selected based on salinity resistance and identified through morphological and molecular
5 it methods. These endophytes were inoculated into the roots of basil seedlings at the four to six leaf stage. A
ok Tt completely randomized design experiment was conducted with five salinity levels (0, 25, 50, 75, and 100 mM
Fungal Endophytes NaCl) and six replications per treatment. Plants were irrigated until flowering, after which growth, phyto-
chemical, physiological, and molecular indices were evaluated. Endophyte-treated plants had significant in-
creases in growth parameters, including root volume (2.5 times), root length (1.5 to 2 times), and fresh and dry
root weight (1.2 to 2 times) compared to controls. However, the positive effects diminished at salinity levels of 50
mM and above. Additionally, variations in total sugars, phenols, flavonoids, and antioxidant activity were noted.
Catalase activity increased significantly (p < 0.001) with endophyte treatment under saline conditions. Molec-
ular analyses revealed elevated expression of the CVOMT and EGS genes in endophyte-containing plants. En-
dophytes derived from desert and ancient plants enhance the growth and phytochemical production of basil
under salinity stress. Consequently, they can be effectively utilized in sustainable agriculture practices in semi-
arid regions.

e, o> 4y Journal of Botany

1. Introduction available (El-Hasan et al., 2022; Mishra et al., 2021). Stress-adapted
endophytes can mitigate the negative effects of salinity by enhancing

Global agricultural productivity and its sustainable implementation
have been challenged by the increasing occurrence of environmental
disasters (Fbe 1l.. 2020). One of the major challenges threatening
agriculture is salinity stress, primarily caused by sodium ions, which
seriously affects seed germination, growth, development, and repro-
duction in plants. This stress not only leads to reduced crop yields but
also decreases the cultivated area of crops. Under such conditions,
identifying and utilizing effective strategies to improve plant resistance
to salinity has become vital. One innovative and sustainable approach to
enhancing plant salinity resistance is the use of endophytes.

These microorganisms can help improve plant growth conditions in
saline-sodic soils by increasing nutrient uptake and making nutrients

* Corresponding author.
E-mail address: ¢

https://doi.org/10.1016/j.5ajb.20:

a wide range of physiological and biochemical responses in plants,
including photosynthesis, transpiration rate, antioxidant enzyme activ-
ity, and the concentration of protective osmotic molecules, such as
proline and soluble sugars (Ganic et al., 2

In this context, stress-adapted endophytes may pot
biological agents to help alleviate abiotic stress in plants. Evidence
suggests that the effects of endophytes may have a synergistic nature on
their host (Collinge et al., 202: t al., 2022; Muthu Narayanan et al
2022). Results from some studies indicate that collaboration among
endophytes enhances plant responses to combined abiotic stresses (Hilal
et al., 2018).

It has been shown that soybean inoculated with two species of

Received 15 September 2024; Received in revised form 17 August 2025; Accepted 15 September 2025

Available online 30 September 2025

0254-6299/© 2025 SAAB. Published by Elsevier B.V. All rights are reserved, including those for text and data mining, Al training, and similar technologies.
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