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ABSTRACT

The Cryolithozone, characterized by its frozen soil and harsh climatic conditions, presents unique
challenges to agricultural productivity and food security. As global temperatures rise, the thawing of
permafrost in the Cryolithozone offers opportunities for agricultural expansion but also raises
concerns about soil degradation and nutrient loss. In this article, we explore innovative approaches
to enhance crop yields and food security in the Cryolithozone, focusing on the integration of organic
and mineral fertilizer strategies. We discuss the potential benefits and challenges of utilizing organic
fertilizers, such as compost and manure, to improve soil fertility and mitigate nutrient deficiencies.
Additionally, we examine the role of mineral fertilizers in supplying essential nutrients to crops in
nutrient-deficient Cryolithozone soils. By synthesizing current research and best practices, we
propose holistic fertilizer management strategies tailored to the unique environmental conditions of
the Cryolithozone. These strategies aim to optimize nutrient utilization efficiency, minimize
environmental impacts, and promote sustainable agricultural development in cold regions.

Keywords: Cryolithozone; food security; organic fertilizers; mineral fertilizers; crop yields; sustainable

agriculture.
1. INTRODUCTION

The Cryolithozone, comprising regions with
permanently frozen ground, poses formidable
challenges to agriculture due to its extreme
environmental conditions [1-4]. With the advent
of climate change, the Cryolithozone is
experiencing accelerated permafrost thawing,
leading to both opportunities and threats for
agricultural development. As global food demand
continues to rise, there is an urgent need to
explore innovative strategies to enhance crop
yields and ensure food security in these cold
regions [5-6]. The Cryolithozone, encompassing
regions characterized by permanently frozen
ground, presents formidable challenges to
agricultural productivity owing to its extreme
environmental conditions. Amidst the escalating
impacts of climate change, the Cryolithozone is
witnessing accelerated permafrost thawing,
which introduces both opportunities and threats
for agricultural advancement. As the global
demand for food continues to escalate,
addressing the urgent need to explore innovative
strategies becomes paramount to bolster crop
yields and safeguard food security in these frigid
regions [7-9].

In the face of these challenges, this article delves
into the multifaceted landscape of agricultural
practices within the Cryolithozone, aiming to
elucidate the complexities and potential avenues
for enhancing food security [10]. Through an
exploration of both the challenges and
opportunities presented by permafrost thawing,
this article seeks to shed light on the critical
importance of devising novel strategies that can
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sustainably support agricultural development in
these harsh environments.

2. ORGANIC FERTILIZER STRATEGIES

Organic fertilizers, derived from natural sources
such as compost, manure, and crop residues,
offer several advantages for soil fertility
improvement in the Cryolithozone. These
materials contribute organic matter to the sail,
enhancing soil structure, moisture retention, and
nutrient availability [11-12]. Moreover, organic
fertilizers promote microbial activity and
biodiversity in Cryolithozone soils, fostering
nutrient cycling and soil health. However,
challenges such as limited availability and slow
nutrient release necessitate careful management
and supplementation with mineral fertilizers to
meet crop nutrient requirements [13].

Organic fertilizers, sourced from natural materials
like compost, manure, and crop residues,
represent a promising avenue for enhancing soil
fertility within the challenging environment of the
Cryolithozone [14]. These organic inputs play a
crucial role in bolstering soil health and crop
productivity through a multitude of mechanisms. ,
organic fertilizers enrich the soil with essential
organic matter, thereby improving soil structure
and texture [15]. This enhancement in soil
structure facilitates better water infiltration and
retention, crucial factors in sustaining crop
growth in regions characterized by sporadic
thawing and freezing cycles [16]. Additionally, the
incorporation of organic matter promotes the
development of a healthy soil microbiome,
fostering microbial activity and biodiversity,
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organic fertilizers contribute to the replenishment
of vital nutrients in Cryolithozone soils [17-18].
Through the decomposition of organic materials,
nutrients such as nitrogen, phosphorus, and
potassium are gradually released into the soil,
providing a sustained source of nutrition for crops
[19]. This gradual nutrient release aligns with the
slower metabolic rates characteristic of cold
environments, ensuring that plants have access
to nutrients over an extended period, the
promotion of microbial activity by organic
fertilizers plays a pivotal role in nutrient cycling
within Cryolithozone soils [20]. Microorganisms
break down organic matter, releasing nutrients in
forms accessible to plants and facilitating nutrient
uptake. This symbiotic relationship between
microorganisms and plants contributes to the
overall health and resilience of the agricultural
ecosystem, despite the numerous benefits
offered by organic fertilizers, challenges exist
that must be addressed to maximize their
effectiveness in Cryolithozone agriculture [21].
One such challenge is the limited availability of
organic inputs in remote Arctic regions, where
transportation and accessibility issues may
hinder their procurement. Additionally, organic
fertilizers often exhibit slow nutrient release
rates, necessitating careful management and
supplementation with mineral fertilizers to meet
the specific nutrient requirements of crops.,
organic fertilizer strategies hold significant
promise for improving soil fertility and enhancing
agricultural productivity in the Cryolithozone [22-
23]. By leveraging the benefits of organic inputs
while addressing associated challenges, farmers
can adopt sustainable practices that support
long-term food security and environmental
resilience in these extreme environments.

3. MINERAL FERTILIZER STRATEGIES

Mineral fertilizers play a crucial role in supplying
essential nutrients to crops in Cryolithozone soils
with inherently low nutrient content. Nitrogen (N),
phosphorus (P), and potassium (K) are among
the key nutrients often deficient in Cryolithozone
soils, necessitating targeted fertilizer applications
to optimize crop growth and yield. Additionally,
micronutrients such as iron (Fe), zinc (Zn), and
manganese (Mn) may require supplementation to
alleviate nutrient deficiencies and enhance crop
productivity [25]. However, excessive use of
mineral fertilizers can lead to nutrient
leaching and environmental pollution,
highlighting the importance of precision nutrient
management and fertilizer application
techniques.
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In the Cryolithozone, where soils typically exhibit
low nutrient content, mineral fertilizers play a
pivotal role in providing essential nutrients
necessary for optimal crop growth and vyield.
Nitrogen (N), phosphorus (P), and potassium (K)
are among the primary nutrients often deficient in
these soils, necessitating targeted fertilizer
applications to address nutrient limitations, in
Cryolithozone agriculture is the deficiency of
nitrogen, a vital nutrient for plant growth and
development. Nitrogen fertilizers, such as
ammonium nitrate or urea, are commonly applied
to supplement nitrogen levels in the soil and
support robust crop growth. By providing plants
with an adequate nitrogen supply, farmers can
enhance photosynthesis, promote vegetative
growth, and ultimately increase vyields,
phosphorus  deficiency is  prevalent in
Cryolithozone soils, limiting root development
and overall plant vigor [24]. Phosphorus
fertilizers, typically applied in the form of
phosphates, facilitate the transfer of energy
within the plant and contribute to critical
metabolic processes such as photosynthesis and
respiration. Through targeted phosphorus
supplementation, farmers can improve root
growth, flowering, and fruit set, thereby
enhancing crop productivity.

Potassium, another essential nutrient, is often
deficient in Cryolithozone soils, particularly in
areas with high precipitation or leaching
potential.  Potassium fertilizers, such as
potassium chloride or potassium sulfate, play a
crucial role in regulating plant water uptake,
osmotic balance, and enzyme activation. By
supplying plants with an ample potassium
source, farmers can improve drought tolerance,
disease resistance, and overall crop quality, to
the primary nutrients, Cryolithozone soils may
also exhibit deficiencies in micronutrients such as
iron (Fe), zinc (Zn), and manganese (Mn). These
micronutrients are essential for various
physiological processes within the plant,
including enzyme activation, photosynthesis, and
nutrient transport. To address micronutrient
deficiencies, farmers may apply targeted
fertilizers containing chelated forms of these
micronutrients, ensuring optimal plant nutrition
and maximizing crop yields, it is essential to
exercise caution when applying mineral fertilizers
in the Cryolithozone, as excessive use can lead
to nutrient leaching and environmental pollution
[26-27]. To mitigate these risks, precision nutrient
management techniques, such as soil testing
and variable rate application, should be
employed to optimize fertilizer use efficiency and



Gomadhi et al.; Plant Cell Biotech. Mol. Biol., vol. 25, no. 11-12, pp. 46-52, 2024; Article no.PCBMB.12038

minimize environmental impacts, mineral fertilizer
strategies play a vital role in sustaining
agricultural productivity in the Cryolithozone by
addressing nutrient deficiencies and promoting
optimal crop growth [28-29]. By adopting
precision nutrient ~management practices,
farmers can optimize fertilizer applications,
enhance soil fertility, and ensure long-term
agricultural sustainability in these challenging
environments.

3.1 Holistic Fertilizer Management
Strategies
To maximize crop vyields and ensure

environmental sustainability in the Cryolithozone,
integrated fertilizer management strategies are
essential. These strategies should incorporate a
combination of organic and mineral fertilizers
tailored to local soil conditions, crop
requirements, and climate dynamics. By adopting
precision farming techniques, such as soll
testing, nutrient budgeting, and variable rate

fertilizer application, farmers can optimize
nutrient utilization efficiency and minimize
nutrient losses [30-31]. Furthermore,

agroecological principles, such as crop rotation,
intercropping, and cover cropping, can enhance
soil fertility and resilience to environmental
stressors in Cryolithozone agricultural systems.
In the Cryolithozone, where agricultural
productivity is challenged by extreme
environmental conditions, holistic  fertilizer
management strategies play a pivotal role in
maximizing crop yields while ensuring long-term
environmental sustainability. These
comprehensive approaches integrate a range of

practices, blending organic and mineral
fertilizers, and leveraging precision farming
techniques to optimize nutrient utilization

efficiency and minimize environmental impacts.
One of the key components of holistic fertilizer
management in the Cryolithozone is the
integration of organic and mineral fertilizers [33-
37,38]. Organic fertilizers, derived from natural
sources such as compost, manure, and crop
residues, contribute organic matter and essential
nutrients to the soil, enhancing soil fertility and
structure. Meanwhile, mineral fertilizers provide
readily available nutrients, addressing immediate
crop nutrient requirements [39-41]. By combining
these two fertilizer types in a balanced manner,
farmers can capitalize on the benefits of both
organic and mineral inputs, optimizing nutrient
availability and promoting healthy crop growth.
Precision farming techniques are another
essential aspect of holistic fertilizer management
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in the Cryolithozone. Soil testing, nutrient
budgeting, and variable rate fertilizer application
allow farmers to tailor fertilizer inputs to local soil
conditions, crop needs, and climate dynamics.
By accurately assessing soil nutrient levels and
crop nutrient requirements, farmers can optimize
fertilizer application rates, minimizing waste and
nutrient losses while maximizing crop vyields,
agroecological principles play a crucial role in
holistic ~ fertilizer management in the
Cryolithozone. Practices such as crop rotation,
intercropping, and cover cropping enhance soil
fertility, improve nutrient cycling, and increase
resilience to environmental stressors [42-44].
These agroecological approaches promote
biodiversity, reduce reliance on external inputs,
and contribute to the long-term sustainability of
agricultural systems in the Cryolithozone. By
adopting holistic fertilizer management strategies
that integrate organic and mineral fertilizers,
employ precision farming techniques, and
embrace agroecological principles, farmers can
enhance soil fertility, optimize crop yields, and
safeguard environmental health in
the Cryolithozone [32]. These comprehensive
approaches are essential for ensuring the
resilience and sustainability of agricultural
systems in this challenging and dynamic
environment.

4. CONCLUSION

In conclusion, advancing food security in the
Cryolithozone requires innovative approaches to
agricultural nutrient management and crop
production. By integrating organic and mineral
fertilizer strategies and adopting sustainable
farming practices, farmers can enhance soil
fertility, optimize crop vyields, and promote
environmental stewardship in cold regions.
Collaborative research efforts, policy support,
and farmer education are essential for realizing
the full potential of fertilizer-based interventions
to sustainably increase agricultural productivity
and alleviate food insecurity in the Cryolithozone.
Cryolithozone presents unique challenges and
opportunities  for  agricultural development,
particularly in the face of climate change and
permafrost thawing. As global food demand
continues to rise, addressing the agricultural
potential of these cold regions becomes
increasingly urgent. This paper has explored
various fertilizer management strategies tailored
to the Cryolithozone, including organic, mineral,
and holistic approaches. Organic fertilizers offer
benefits such as soil organic matter enrichment,
improved soil structure, and enhanced microbial
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activity. However, their limited availability and
slow nutrient release rates necessitate careful
management and supplementation with mineral
fertilizers. Mineral fertilizers, on the other hand,
provide readily available nutrients to address
immediate crop needs but must be applied
judiciously to prevent nutrient leaching and
environmental  pollution.  Holistic  fertilizer
management strategies, integrating organic and
mineral inputs with precision farming techniques
and agroecological principles, offer a
comprehensive approach to enhancing crop
yields while ensuring environmental
sustainability. By optimizing nutrient utilization
efficiency, minimizing nutrient losses, and
promoting soil health and resilience, these
holistic approaches contribute to the long-term
viability —of agricultural systems in the
Cryolithozone, the successful agricultural
development of the Cryolithozone requires a
multifaceted approach that considers the unique
environmental conditions, crop requirements,
and socioeconomic factors of the region. By
embracing innovative fertilizer management
strategies and leveraging scientific
advancements, farmers can sustainably increase
food production, enhance food security, and
mitigate the impacts of climate change in these
cold and challenging environments.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of manuscripts.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Abakumov EV, Alexeev VA, Ivanov VV.
The influence of organic fertilizers on the
growth and development of plants in the
Cryolithozone. 10P Conference Series:
Earth and Environmental Science. 2020;
421(1):012022.

2. Bhuvaneswari R, Saravanan KR, Vennila
S, Suganthi S. Advances in Genomic
Selection for Enhanced Crop
Improvement: Bridging the Gap between
Genomics and Plant Breeding. Plant
Science Archives. 2020;11-16.

50

10.

11.

DOl:https://doi.org/10.51470/PSA.2020.5.1
A1

Hugelius G, Strauss J, Zubrzycki S,
Harden JW, Schuur EA, Ping CL,
Schirrmeister L. Estimated stocks of
circumpolar permafrost carbon  with
guantified uncertainty ranges and identified
data gaps. Biogeosciences. 2014;11(23):
6573-6593.

Bhuvaneswari R, Saravanan KR, Vennila
S, Suganthi S. Precision Breeding
Techniques: CRISPR-Cas9 and Beyond in
Modern Plant Improvement. Plant Science
Archives. 2020;17-21.
DOl:https://doi.org/10.5147/PSA.2020.5.1.
17

Jorgenson MT, Harden JW, Kanevskiy M,
O'Donnell JA, Wickland K, Ewing S, Kane
DL. Reorganization of vegetation,
hydrology and soil carbon after permafrost
degradation across heterogeneous boreal
landscapes. Environmental Research
Letters. 2013;8(3):035017.

Melillo JM, Frey SD, DeAngelis KM,
Werner WJ, Bernard MJ, Bowles FP,
Catalan N. Long-term pattern and
magnitude of soil carbon feedback to the
climate system in a warming world.
Science. 2017;358(6359):101-105.
Overland JE, Wang M, Walsh JE,
Stroeve JC, Olsen MS. Future arctic
climate changes: adaptation and mitigation
time scales. Earth's Future. 2014;2(2):68-
74.

Ogori AF, Eke MO, Girgih TA, Abu
JO. Influence of aduwa (Balanites
aegyptiaca. del) meal protein enrichment
on the proximate, Phytochemical,
Functional and Sensory Properties of
Ogi. Acta Botanica Plantae. 2022;1(3):22-
35.

Rathna Kumari BM. Mechanisms and
Advances in Abiotic Stress Tolerance in
Crops: A Molecular and Genetic
Perspective. Plant Science Archives. 2020;
01-06.
DOl:https://doi.org/10.51470/PSA.2020.5.1
.01

Shur Y, Jorgenson MT. Patterns of
permafrost formation and degradation in

relation to climate and ecosystems.
Permafrost and Periglacial Processes.
2007;18(1):7-19.

Rathna Kumari BM.  Biofortiication

Strategies for Enhancing Nutrient Content
in Staple Crops: Progress, Challenges,



12.

13.

14.

15.

16.

17.

18.

19.

20.

Gomadhi et al.; Plant Cell Biotech. Mol. Biol., vol. 25, no. 11-12, pp. 46-52, 2024; Article no.PCBMB.12038

and Future Directions. Plant Science
Archives. 2020;07-10.
DOl:https://doi.org/10.51470/PSA.2020.5.1
.07

Singh AK, Yadav N, Singh A, Singh A.
Stay-green rice has greater drought
resistance: one unique, functional SG Rice
increases grain  production in  dry
conditions. Acta Botanica Plantae. 2023;2
(31):38.

Schuur EA, McGuire AD, Schéadel C,
Grosse G, Harden JW, Hayes DJ, Vonk
JE. Climate change and the permafrost
carbon feedback. Nature. 2015;520(7546):
171-179.

Nweze CC, Muhammad BY.
Wandoo Tseaa, Rahima Yunusa, Happy
Abimiku  Manasseh, Lateefat Bisola
Adedipe, Eneh Wiliam Nebechukwu,
Yakubu Atanyi Emmanuel. Comparative
biochemical ef-fects of natural and
synthetic  pesticides on preserved
phaseolus vulgaris in male
albino rats. Acta Botanica Plantae. 2023;2:
01-10.

Bhuvaneswari R, Saravanan KR, Vennila
S, Suganthi S. Soil Moisture and Plant
Water Relations: Implications  for
Agriculture and Ecosystem Management.
Plant Science Archives. 2019;07-09.
DOI:https://doi.org/10.51470/PSA.2019.4.4
.07

Touseef M. Exploring the Complex
underground social networks between
Plants and Mycorrhizal Fungi known as the
Wood Wide Web. Plant Science Archives.
2023;Vv08i01, 5.

Zhang T, Barry RG. Extremes in the
changing climate of the Arctic. Climate
Change. 2014;125(1):1-5.

Bhuvaneswari R, Saravanan KR, Vennila
S, Suganthi S. The Role of Epigenetics in
Plant Breeding Understanding Heritable
Changes beyond DNA Sequence. Plant
Science Archives. 2020;22-25.
DOl:https://doi.org/10.51470/PSA.2020.5.1
22

Lellapalli Rithesh. Defense Mechanisms
and Disease Resistance in Plant-Pathogen
Interactions. Plant Science Archives. 2020;
01-04.
DOl:https://doi.org/10.51470/PSA.2020.5.4
.01

Ganzorig M, Bayart S, Boldgiv B,
Jadambaa N, Oyunbaatar D, Lkhamjav O.
The Influence of Permafrost Degradation
on the Distribution of Cryogenic Soil

51

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

in the Northern Mongolian Mountainous
Taiga Region. In Advances in Asian
Geology Springer, Singapore. 2018;293-
303

Mana PW, Wang-Bara B, Mvondo VYE,
Bourou S, Palai O. Evaluation of the
agronomic and technological performance
of three new cotton varieties in the cotton
zone of Cameroon. Acta Botanica Plantae.
2023;2:28-39.

Haeberli W, Beniston M. Climate change
and its impacts on glaciers and permafrost
in the Alps. Ambio: A Journal of the
Human Environment. 1998;27(4):258-265.
Nitze |, Gruenewald K. Modelling the
effects of permafrost thaw on vegetation
and methane emissions in Arctic wetlands.
Biogeosciences. 2016;13(1):27-44.

Kavitha D and Prabhakaran J (2019).
Morphological and anatomical features of
Invasive alien weed species Ageratum
conyzoides L accessions from Tamil Nadu,
India. Plant Science Archives. 15-19. DOI:
https://doi.org/10.51470/PSA.2019.4.2.15
Idoko JA, Osang PO, ljoyah MO.
Evaluation of the agronomic characters of
three  sweet potato varieties for
intercropping with soybean in Makurdi,
Southern Guinea Savannah, Nigeria. Plant
Science Archives; 2016.

Schuur EA, Bockheim J, Canadell JG,
Euskirchen E, Field CB, Goryachkin SV,
Kuhry P. Vulnerability of permafrost carbon
to climate change: implications for the
global carbon cycle. BioScience. 2008;58
(8):701-714.

Bhuvaneswari R, Saravanan KR, Vennila
S, Suganthi S. Soil-Plant Interactions: The
Chemistry of Nutrient Uptake and
Utilization. Plant Science Archives. 2019;
04-06.
DOIl:https://doi.org/10.51470/PSA.2019.4.4
.04

Streletskiy DA, Shiklomanov NI. A
reanalysis of air temperature trends and
their spatial and altitudinal distribution in
the Northern Caucasus. Global and
Planetary Change. 2010;73(3):160-171.
Nazneen S, Sultana S. Green synthesis
and characterization of cissus
quadrangularis. | stem mediated zinc oxide

nanoparticles. Plant  Science Archives.
2024;1(05).
Stroeve J, Holland MM, Meier W,

Scambos T, Serreze M. Arctic sea ice
decline: Faster than forecast. Geophysical
Research Letters. 2007;34(9):L09501.



31.

32.

33.

34.

35.

36.

37.

Gomadhi et al.; Plant Cell Biotech. Mol. Biol., vol. 25, no. 11-12, pp. 46-52, 2024; Article no.PCBMB.12038

Rathna Kumari BM. Exploring the Eficacy
of Natural Compounds and Derivatives in
Dermatological Care: A Comprehensive
Review. Plant Science Archives. 2019;01-
03.

DOl:https://doi.org/10.51470/PSA.2019.4.4
.01

Walker DA, Epstein HE, Romanovsky VE,
Ping CL, Michaelson GJ, Daanen RP,
Bockheim J. G. Arctic patterned-ground
ecosystems: A  synthesis of field
studies and models along a North
American Arctic Transect. Journal of

Geophysical Research: Biogeosciences.
2008;113(G3).
Zhang T, Barry RG, Knowles K,

Heginbottom JA, Brown J. Statistics and
characteristics of permafrost and ground-
ice  distribution in  the  Northern
Hemisphere. Polar Geography. 1999;23
(2):132-154.

Islam MS, Rahman MM, Paul NK.
Arsenicinduced morphological variations
and the role of phosphorus in alleviating
arsenic toxicity in rice (Oryza sativa
L.). Plant Science Archives. 20161(1):
1-10.

Grosse G, Romanovsky V, Jorgenson T,
Anthony KW, Brown J, Overduin
PP, Walker D. Vulnerability of high-latitude

soil organic carbon in North America
to disturbance. Journal of Geophysical
Research:  Biogeosciences. 2011;116
(G4).

Harden JW, Koven CD, Ping CL,
Hugelius G, David McGuire A,
Camill P, Wickland KP. Field
information links permafrost carbon to
physical  vulnerabilities of  thawing.
Geophysical Research Letters. 2012;
39(15).

Jorgenson MT, Harden JW, Shur YL,
O'Donnell JA. Spatial variation of soil
organic carbon in thawing polygonal Arctic
tundra, Barrow, Alaska. Soil Science

38.

39.

40.

41.

42.

43.

44.

Society of America Journal. 2013;77(1):
119-129.

Romanovsky VE, Smith SL, Christiansen
HH. Permafrost thermal state in the polar

Northern Hemisphere during the
international polar year 2007-2009: A
synthesis. Permafrost and Periglacial

Processes. 2010;21(2):106-116.

Schuur EA, McGuire AD, Romanovsky VE,
Schadel C, Mack MC, Turetsky MR.
Climate change and the permafrost carbon
feedback. Nature. 2015;520(7546):171-
179.

Strauss J, Schirrmeister L, Grosse G,
Fortier D, Hugelius G, Knoblauch
C, Romanovsky V. Deep yedoma
permafrost: A synthesis of depositional
characteristics and carbon vulnerability.
Earth-Science Reviews. 2013;137:103-
117.

Vonk JE, Tank SE, Bowden WB, Laurion |,
Vincent WF, Alekseychik P, Chanton JP.
Reviews and syntheses: Effects of
permafrost thaw on Arctic aquatic
ecosystems. Biogeosciences. 2015;12(23):
7129-7167.

Walker DA, Raynolds MK, Daniéls
FJ, Einarsson E, Elvebakk A,
Gould WA, Virtanen R. The

circumpolar Arctic vegetation map. Journal
of Vegetation Science. 2005;16(3):267-
282.

Wang SH, Moncrieff GR, Morgenstern U,
Li JX, Bromley J. Soil moisture dynamics

and the controls on catchment
evapotranspiration in seasonally snow-
covered mountain catchments: A

sensitivity study. Hydrological Processes.
2014;28(7):3103-3116.

Salam MA, Islam MR, Diba SF,
Hossain MM. Marker assisted
foreground selection for identification of
aromatic rice genotype to develop a
modern aromatic line. Plant Science
Archives; 20109.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://prh.ikprress.org/review-history/12038

52


https://prh.ikprress.org/review-history/12038

