9629 S ) 50 (98 SO g, 32T 9 ST b T 40 (95w Egl 9 S jgl o5 S 5,15
T S ) Sd oo g Wl (51 39 Suilo 5 9ai g

oS o = #5000 o]
u‘]xlsum‘}hwld éb’l oliwlmulz,.m‘)! »lj‘d)jjﬁ-“j)i“" 05;

RN

LaptssST (ol 5 (s Jols Laa bl slagysin §l (2l 5 (SB ladame jo (Su3slsS Sl il 5 (29,500 €59
5 G35 Jelod el «Sle gl 5 (6 )9lid iy 48 phn (slod Sug, 5l eoliinl b (29,50 galsar (o) Wigdoo Cgmane
oo Wl )y e () £95 @alr Jolod 4 55900 Alie (ol Sl 03,8 ool 3 1) (ansedens s Cadle 5o o e
5 S 0 SeislsS] ol Liis 5 siie slye sloas 2 o oV sloans] b 4o Ll ol o axslsy dog 6 5 o 5L
Ol ¢ Siloysilses slo)ll 5168 TRNA glags Jgs Jelows aile iy o) 5l s nSoste 9500 o |y
@loled ;9 lbSiSS (b Ceul 03505 ol 3 (JoSIge gl B1) (09,800 galsz (b 9 9,8oe LSl 53S0 olulis
lagl oo G285 (anme Slid @ S 29,00 golyz GRiSTy (a5 S8l 51 GBU Sl b)) egulS slaaiss
s S, Seile, siilans b (6 yslibiioms 5 ails a5 wlools Las ¥+ YO B Y+ VY (ola Lo oy oddiplonl (gla iy, 4isS o
5tz s ogde anlllae ol amo co 4l Lo Sagll sl o e g el g S asS gli| o damacions; Liol gl
Silodoe 5 (s Gl Ss,5ld anngi )0 oo g b ille @ (armacenss Sloasls Glear (9,500 £555 Coanl

3550 555 e hanmmacinns; Gl «Seilo joiilyes ¢y slid s (T (S (29,50 £33 (Lr0Slgunds



Ecological Functions and Microbial Diversity in Terrestrial and Aquatic Environments:
New Approaches in Biotechnology and Bioinformatics for Environmental Monitoring and
Management
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Abstract

Microbial diversity and ecological roles in terrestrial and aquatic environments are considered to
be fundamental pillars of maintaining biological balance and ecosystem sustainability.
Investigating microbial communities using advanced biotechnology and bioinformatics
approaches has enabled accurate analysis and effective management of environmental health. This
review article provides a comprehensive analysis of the biodiversity of microorganisms, especially
bacteria and fungi, and examines their effects on bioremediation processes, nutrient cycles, and
maintaining ecological balance in soil and water. The use of advanced methods such as 16S rRNA
gene sequencing and bioinformatics tools has enabled more precise identification of the structure,
function, and dynamics of microbial communities down to the molecular level. These techniques
play an important role in identifying key species, assessing the effects of pollution, and predicting
the response of microbial communities to environmental changes. Research conducted between
2023 and 2025 has shown that the integration of biotechnology with bioinformatics offers new
methods for environmental monitoring, improving soil and water quality, and sustainable
management of pollutants. In addition to highlighting the importance of microbial diversity as
environmental indicators, this study also addresses the challenges and opportunities in the
development of biomonitoring technologies and bioinformatics modeling.

Keywords: Microbial diversity, soil, water, biotechnology, bioinformatics, environmental
monitoring, microbial ecology
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