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Abstract:

There is growing interest in the importance of biochar and cellulose-rich organic
waste in improving soil quality and promoting sustainable agricultural practices.
This study focuses on the role of organic fertilizers, particularly biofertilizers
including biochar and cellulose-rich waste, in improving soil quality and promoting
sustainable agricultural practices. Organic fertilizers were analyzed using infrared,
ultraviolet, and visible spectrophotometers, while plant growth and soil nutrient
levels (iron (Fe) and zinc (Zn)) were analyzed using graphite furnace atomic
absorption spectroscopy. The results showed that burnt peels (AAP, AAF, and
AAC) produced healthier plants and higher iron ion release. Milled peels (AGP,
AGF, and AGC) showed moderate growth and good nutrient release rates, while
crushed types and ordinary soil recorded normal growth. The study provides a
comprehensive analysis of these natural solutions and proposes them as effective
and environmentally friendly alternatives for enhancing agricultural productivity
while maintaining environmental sustainability.

Keywords: Organic waste, biochar, cellulose, sustainable agriculture
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Synthesis of microwave-mediated biochar-hydrogel composites for enhanced water
absorbency and nitrogen release
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Comparative analysis of the microbial communities in agricultural soil amended with
enhanced biochars or traditional fertilisers
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Combined resource utilization of ash from biomass power generation and wheat straw biochar
for soil remediation
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Application of cellulose-rich organic resource improves soil quality and plant growth by
recruiting beneficial microorganisms
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Eco-friendly cellulose-based hydrogels derived from wastepapers as a controlled-release
fertilizer
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Charged-cellulose nanofibrils as a nutrient carrier in biodegradable polymers for enhanced
efficiency fertilizers
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Synthesis of cellulose modified material from waste straw and the growth-promotion effects
on wheat
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Cellulose Nanofibers/Engineered Biochar Hybrid Materials as Biodegradable Coating for
Slow-Release Phosphate Fertilizers
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Novel low-cost carboxymethyl cellulose microspheres with excellent fertilizer absorbency
and release behavior for saline-alkali soil.
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Biochar-composite methyl cellulose-coated slow-release materials for amelioration of soda
saline soils
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Enhancing maize resilience to drought stress: the synergistic impact of deashed biochar and
carboxymethyl cellulose amendment
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Combination of recycled cellulose with nano-thick flower layered double hydroxides:
Biomass water retention slow-release fertilizer for sustainable agriculture
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3640-3610 (s.sh)

3500-3200 (s.b)

3400-3250 (m)
3300-2500 (m)

3300-3270 (n.s)
3100-3000 (s)

3100-3000 (m)
3000-2850 (m)
2830-2695 (m)
2260-2210 (V)
2260-2100 (W)
1760-1665 (s)
1760-1690 (s)
1750-1735 (s)
1740-1720 (s)
1715 (s)
1710-1665 (s)
1680-1640 (m)

1650-1580 (m)

I..

S 1 1

a
(&)

elpaal) ciad da iy dualaiad) Jgas

O-H stretch « hydroxyl
O-H stretch ¢H-bonded

N-H stretch
O-H stretch

-C=C-H stretch

C-H stretch
= C-H stretch
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

-C=C- stretch

Aldehydes, saturated aliphatic

Alcohls ,phenols
Alcohls.phenols

1°,2° amines, amides
Carboxylic acids
Alkynes (terminal)

Aromatices
Alkenes
Alkenes

Aldehydes

Nitriles
Alkynes
Carbonyls (general)
Carboxylic acids

Esters,saturated aliphatic

o,B -unsaturated esters

Ketones , saturated aliphatic

1°,2° unsaturated aldehydes,

ketones
Alkenes



1600-1585 (m)
1550-1475 (s)

1500-1400 (m)
3100-3000 (m)

3000-2850 (m)
2830-2695 (M)
2260-2210 (v)
2260-2100 (w)
1760-1665 (s)
1760-1690 (s)
1750-1735 (s)
1740-1720 (s)
1730-1715 (s)
1715 (s)

1710-1665 (s)

N-H bend

C-C stretch (in-ring)
N-O asymmetric stretch
C-C stretch (in-ring)

= 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



