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Abstract:

The study aims to develop innovative strategies to enhance the fertility of desert soils by recycling
organic plant waste. The experimental study included the use of orange and pomegranate peels
(crumbled and ground), as well as the thermal decomposition of the peels to produce biochar, in
parallel with the application of an irrigation system based on a natural organic base solution. This
was to evaluate the effect of these treatments on the growth of pea, chickpea, and faba bean seeds
in desert soil. The samples were characterized using spectroscopic techniques such as ultraviolet-
visible (UV-visible), Fourier transform infrared (FTIR), and atomic absorption spectroscopy
(AAS). The results revealed that the crushed burnt orange and pomegranate waste significantly
enhanced plant growth, with stem lengths reaching 4.8 cm for faba bean and 4.4 cm for pea after
47-60 days of planting. The concentrations of zinc and iron in plants also improved, reaching
peaks of 8.0991 pg/ml and 16.9625 pg/ml, respectively, compared to the reference values of
untreated soil. The study demonstrated the superior effectiveness of the fertilizer. Crushed
pomegranate improves nutrient accumulation, particularly in peas, highlighting the impact of
processing methods on nutrient availability. These results confirm the feasibility of adopting
sustainable agricultural practices based on recycling organic plant waste as a practical and
effective approach to improving desert soil quality, providing valuable insights for enhancing
agriculture in arid regions.

Keywords: Desert soil, biochar, pomegranate peels, orange peels, sustainable agriculture.
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3100-3000 (s)

3100-3000 (m)
3000-2850 (m)
2830-2695 (M)
2260-2210 (V)
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= C-H stretch

H-C=0 :C-H stretch

C=N stretch

-C=C- stretch

C=0 stretch
C=0 stretch
C=0 stretch
C=0 stretch
C=0 stretch
C=0 stretch
C=0 stretch

1° amines
Aromatic

Nitro compounds

Aromatic
Alkenes
Alkanes

Aldehydes
Nitriles
Alkynes
Carbonyls (general)
Carboxylic acids
Esters, saturated aliphatic
Aldehydes saturated aliphatic
a, -unsaturated esters

Ketones , saturated aliphatic

Aa=shaulg=Db ¢Bua=N¢gf=S (Cra=W chuga=m
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