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Remarkable changes in the environment have been impacting the production ability of plants. Few variation strategies are
available to adapt for the outcomes of environmental changes such as maximum and minimum temperature in the development
phase of the plants. A large portion of the plants expresses affectability to saltiness of the dirt. Considering the tediousness of
various kinds, it is needful to perceive the possible obstructions in plants development. However, it has been observed that critical
factors in plants development are required to be explored. ,e prime objective of this current work is for analysis of the chosen
critical factors in plants development. Nine critical factors in plants development are shortlisted from the extensive literature
reviewing in three categories, “climate factors”, “terrestrial factors”, and “human factors” with the help of experts’ inputs. Fuzzy
analytical hierarchy process (FAHP) methodology has been selected for ranking of critical factors in plants development. Raw
information is gathered from an online survey from twenty-five botanists, academicians, researchers, and agriculture scientists.
,e results may become very helpful in the strategy in developing efficient planning for dealing with critical factors in
plants development.

1. Introduction

,e growth of plants and their development are controlled by
several conditions, climate and the environment. In other
words, plant growth and geographical distribution are greatly
influenced by climate and climatic conditions. In oneway or the
other, most problems of the plants are due to climate stresses,
and the chief climatic factor of plant growth is affected by light,
rainfall, heat, and availability or lack of water [1]. As per O. S.
University, four things affecting the development of plants are
the availability of light, deficiency of water, and amount of heat

and nutrients. Growth is a permanent, irreversible increase of an
organism. ,is characteristic is observed in almost all plants
with manymetabolic type processes. It is a known fact that seed
germination develops new seedling for eventual development
into amature plant and exhibits indefinite growth [2]. Plant cells
are interconnected by rigid walls, setting their positions in
relation to each other, and causing a mechanical reaction be-
tween cells [3]. Plants development is accomplished by a
number of chemical and physical processes that are controlled
by climate factors such as light, water, temperature, oxygen, and
carbon dioxide.
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When some fluctuations in these climate factors start,
then it directly affects the plant’s growth; especially, heat is a
highly influencing factor [4]. Plants with prolonged water
pressure or inadequate nutrition will be weak and may have
abnormal leaves, flowers, or fruits. If climate stress occurs
even for a short period of time at an important stage of
development, the plant may never express its full genetic
potential. Climate is an influencing aspect of managing the
distribution of species. Plants are with two strategies as
avoidance and resistance [5]. Several plants develop in the
winter season, during which they also take up nutrients. Due
to an increase in temperature during summer, difficulties
also arise inmorphological andmetabolic activities in plants.

1.1. Plant Growth Stages. When we think about the begin-
ning of a new plant, our attention turns to the seed. A seed is
a plant in a dormant state, inside which its life system re-
mains closed. ,is system also contains the embryo of the
plant and a sufficient amount of food material to keep it
alive, which crosses its germination and early life. Different
stages of plant growth have been shown in Figure 1.

1.1.1. Germination. Every seed consists of a tiny stash of
nutrients that are required for germination and growing
their initial set of leaves. Basically, it is the phase of the
plant’s growth cycle that is responsible for plant
reproduction.

1.1.2. Sowing. As plant roots develop and spread, nutrients
develop fast from initial seedling to adult plants. ,e
seedling stage is where the plant develops from seed to
change into roots, stems, and leaves.

1.1.3. Vegetative. Nitrogen is a major element of chlorophyll
and is an important nutrient. ,e vegetative stage is when
the plant germinates and produces its initial green ten-
dencies. It happens about 1–8 weeks after sowing the seeds.

1.1.4. Shooting. ,ere is an additional demand for phos-
phorus at the beginning of the reproduction cycle of the
plant, from the development of leaves to buds.

1.1.5. Blooming. Potassium has the initial role in the pro-
duction and transport of plants of sugars and starches which
develop healthy fruits. In the blooming stage, plants prepare
themselves to produce fruit or flowers.

,e paper has been settled as the critical review of recent
work was carried out in Section 2. Method applied in the
presented work is explained in Section 3. ,e factors in
plants development are identified and represented in Section
4. Analysis of data interpretation and result is shown in
Section 5. Finally, the conclusion statement is communi-
cated with future possibilities.

2. Review of the Literature

Plants need resources and suitable conditions for them to
grow so that these resources can be converted into biomass
[6]. Heat is an initial factor influencing the pace of plant
growth. Normal temperatures increased the rate of pho-
nological growth; however, it shows a negligible impact on
the leaves area. ,e main influence of higher temperatures
comes in the reproduction stage of growth. Heat influencing
elements are enhanced by deficiency of water showing that
the interaction of heat and water is needed for influential
adaptation tactics for offsetting the effects of high temper-
ature [4].

Salinity is one of the most severe environmental factors
limiting the productivity of crop plants because of the high
concentrations that are sensitive to salinity [7].,e entire life
cycle of the plant is highly affected by the light surroundings
[8]. Agriculture-based plants exhibit a set of reactions with
the salt stress. Salinity reduces the agricultural production of
most plants and further affects soil physicochemical char-
acteristics and the ecology-based balance of the region. For
all important plants, mean yields are only a part—between
one fourth and half of the record yields; such losses are
because of drought and soil salinity [7].

From the literature survey, it is obvious that the as-
sessment of important factors in plants development is a
complicated task to be dealt with. ,us, it is necessary to
recognize critical factors in plants development. ,e next
section explains with recognition of critical factors in plants
development. Table 1 collects remarkable past research ef-
forts in the exploration of the factors in plant growth.

3. Methodology

Analysis of the critical factors in plants development has
been done with the fuzzy analytical hierarchy process
(FAHP). Nine factors in plants development have been
sorted from extensive review, validated from experts’
opinions, and categorized into three categories as “climate
factors”, “terrestrial factors”, and “human factors” as shown
in Table 2.

Fuzzy AHP, that is, fuzzy analytical hierarchical process,
is a hierarchy-based process; therefore, it is the best suited
multicriteria decision-making technique for our study with a
two-level categorized structure. A web-based survey was also
done with inputs from 30 botanists, academicians, re-
searchers, agriculture scientists, using Google form to take
the unbiased inputs to understand the priorities of the
botanists, academicians, researchers, agriculture scientists.
,is survey response has been duly used as a weight in the
ranking of factors. ,ereafter, the fuzzy AHP technique has
been employed in ranking these essential factors as per the
research framework shown in Figure 2.

Fuzzy systems, including fuzzy set theory and fuzzy
logic, provide a rich and meaningful improvement or ex-
tension of traditional logic [10]. ,e FAHP method, which
harnesses human cognition and decision power based on
knowledge and experience, is applied and used for decision
making. ,e priorities related to each major cause and
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subcause can be used to decide on improvement projects and
their order due to scarce resources [11].

In other words, the FAHP approach is a practical and
convenient way to show potential areas for implementing
effective management strategies, especially in areas where
data availability is low [12]. Fuzzy AHP was developed to
solve the hierarchical fuzzy issues [13]. ,e first fuzzy AHP

method was presented by van Laarhoven and Pedrycz [14].
Buckley’s technique [15] is applied to compute the relative
weightages for options as well as criteria in fuzzy AHP.

Triangular fuzzy numbers are settled with the three real
numbers (l, m, u), consisting of the triangle numbers “l”,
“m”, and “n” as the least, the most, and the largest probable
value, respectively [16] (Table 3).

Analysis of data and results are provided in Section 5.

4. Identification of Critical Factors in
Plants Development

To obtain the main objective of our research work that is
the exploration of critical factors in plants development,
various research papers published were reviewed. ,ere
are several factors that affect the plants development
directly or indirectly. Figure 3 displays the overall scheme
corresponding to the complete hierarchical structure of
factors taken in the current research work. ,ere are two
major factors that affect the plants development directly
or indirectly.

Nine critical factors in plants development have been
sorted from the contributed research and expert’s inputs as
“light”, “temperature”, “stresses”, “water”, “drought”, “soil”,
“pollution”, “fertilizers”, and “deforestation”. Nine factors in
plants development are subcategorized into two levels
(“climate factors”, “terrestrial factors”, and “human factors”)
as mentioned below.

4.1. Climate Factors. ,emain factors those influence plants
development include light, heat, water, humidity, and nu-
trition. It is essential to know how these barriers impact
plants development. With knowledge of such barriers, we
are able for manipulation of plants to fulfill the require-
ments, whether to increase the production of leaves or fruits.
By identifying the roles of such barriers, it may be better to
sort out plant issues due to climate stress.

4.1.1. Light. Light is a huge resource of energy and the
chief ecology-based factor influencing plants develop-
ment. Light stands out among the environmental factors
that shape plants development, but sometimes, its ex-
treme level distracts plant growth [17]. Variability in
character tics of light influences the development of
plants. Photosynthesis is the process that changes optical
energy into chemical. Light is essential for photosyn-
thesis. Every green plant needs light for its development.
Few plants do grow in direct sunlight, and on the other
hand, others do grow in indirect sunlight. Plants de-
veloped in greenhouses need proper light in photosyn-
thesis. Photosynthesis process rate reduces during cloud-
based weather. But, all plants do not need high light
quality. Shade plants need very less sunlight for opti-
mized development, but high light becomes the reason
for sunburn and even death in an extreme situation in the
absence of enough moisture in the soil.

Germination

Sowing

Vegetative

Shooting

Blooming

Figure 1: Different growth stages of the plant.
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4.1.2. Temperature. Plant processes such as photosynthesis,
transpiration, respiration, germination, and flowering are
affected by temperature. Warmer temperatures expected
with climate change and the potential for more extreme
temperature events will impact plant productivity [4]. Heat
influences the change from leafy to reproduction growth.
,e temperature may be managed at an adequate level by
cooling and heating systems, inside propagation chambers
[18]. ,e temperature is useful in enhancing the humidity in
the chambers. Managing heat at a particular level may
enhance plant quality. Optimized development of several
plants occurs while greenhouse temperatures are having less
temperature during the night than the day [19]. Higher heat
controls biology reactions due to the obstruction of com-
plicated structures of proteins. ,ough respiration as well as
photosynthesis may carry on gradually at temperatures less
than 32˚F when less temperature contribute in defining the
length of the active development duration [20]. ,e de-
velopment duration for annual seeded crops has the frost-
free duration, the number of weeks between the final day
with the least temperatures below 32˚F in the spring and the
opening day with the least temperatures below 32˚F during
the fall.

4.1.3. Stresses. Stress in crops deals with external situations
which adversely influence the development or productivity
of plants [21]. A plant stress generally reflects a few sudden
modifications in the climate situation. Crop stress may be
divided into two classifications as abiotic stress and biotic

stress. Abiotic stress imposed on crops by surrounding can
be chemical or physical, as biotic stress exposed to the plants
is a biology unit like diseases [22].

4.2. Terrestrial Factors. Multiple adverse phenomena may
have a detrimental and lethal impact on crops in natural
situations, for instance, asphyxiation under stresses,
drought, flood, and humidity.

4.2.1. Water. Most developing crops consist of more than 90
percentage water. Water has several roles in crops. ,is is a
basic element in photosynthesis and respiration and a sol-
vent for minerals and carbohydrates moving through the
plant. Water-deficient situations during summer are not
often. ,e summer season constitutes the primary duration
of productivity for a variety of plant communities [23].
Rainy season experiences water scarcity situations much
more than half the time. Water availability and precipitation
act along to influence the physiology and ecology status of a
variety of crops. ,e rainfall determines a plant’s biological
water potential status. Plant in water stress has restricted
development and decreased photosynthetic rate, reduced
plant vigor, decreased carbohydrate storage, decreased root
biomass, and decreased plant height [24].

4.2.2. Drought. Drought is concerned with a variety of crop
responses. Plants development is affected, with modification
in the architecture of people, which are transformed in low
height, decreased leaf size, a small quantity of leaves, and
limited fruit products and modifications in the reproduction
phase. Drought and heat stresses are important threat
limitations to plant growth and sustainable agriculture
worldwide [25]. In agriculture ecosystem, drought is having
a detrimental impact on plant productivity, influencing the
development rate of the portions of the plant. Drought stress
in crops is specified by decreased leaves water and reduced
cell development and enhancement [25]. Drought stress
decreases the plants development by affecting several
physiological and biochemical activities like nutrient
metabolism and carbohydrates metabolism [26].

4.2.3. Soil. Soil structuring influences crop development in
several ways. Roots develop very fast in the friable nature of the
soil, but their uptake of nutrients andwater can be controlled by
proper contact with the different phases of the soil. Such
contacting is very intimating in harder soil, and further, the

Table 1: Latest research of critical factors in plants development.

SN Author Objective and outcome

1 Hatfield et al.
(2015)

,e authors concluded that water will be required for development of more influential adaptation tactics for
offsetting the influences of greater heat extreme events related with a modifying climate. ,ey suggested that

variability in precipitation associated with hot temperatures will enhance the adverse impact on grain
productivity [4].

2 Du et al. (2020)
,e authors took two soybean cultivars subjected to three different water treatments for two week. With drought
stresses, the decrease in shoot biomass was much pronounced than the decrease of biomass in the root of both

soybean cultivars, dealing in high root/shoot proportions [9].

Table 2: Different categories of crucial factors involved in plants
development.

Crucial factors categories
Category 1 Climate factors
Category 2 Terrestrial factors
Category 3 Human factors

Proposed model (Figure 3)

Development of the fuzzy pair wise comparison matrix (Table-4)

Computation of fuzzy geometric means (The Buckley Method) (Table-5)

Computation of fuzzy weights (Table-6)

Defuzzifying (Chou and Chang method) to achieve crisp numerical weights

Normalizing of weights (Table-7)

Figure 2: ,e research framework used in this paper.
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development of the roots is highly inhibited for poor foraging
capability and nutrients deficient plants. ,e physiochemical
characteristics of the soil are said as edaphic elements of the
plant surroundings. ,e physical characteristics such as the soil
texture, soil structure, and bulk density influence the capacity of
the soil for retaining water, when the chemical characteristics
contain the soil pH. ,e prime influences are on root devel-
opment, which is highly inhibited by harder soil, and this
impacts the capability of the root system for the extraction of
proper nutrients from the soil and water. Much subtle impact
happens in soil which is harder, and consisting fissures by that
roots develops gradually.

4.3. Human Factors. For the last couple of years, it has been
observed that human activity is accountable for climate
change. Farmers may incorporate fertilizers for preparing
plants to develop at a high pace. ,e public harm plants in
several ways like deforestation, pollution, forest fires, and
tarnishing soil and water.

4.3.1. Pollution. Particular focus on the pollutants (SOx, O3,
and NOx) may modify the physiological processing of plants,
influencing patterns of development. Air pollutants are re-
sponsible for damage to leaves cuticles. ,ese may have con-
siderable influences on photosynthetic structure, leaves
longevity. Polluted water in the field does wash the necessary
nutrition that is required by plants from the soil. In absence of
such nutrients, plants may be much prone to drought, several
infections, and insects. Water pollutants always leave a huge
quantity of aluminum in the soil which is very dangerous for
plants.

4.3.2. Fertilizers. Fertilizers may be termed as materials
that consist of plant nutrients that are mixed in the
surroundings around a plant by adding in the water, soil,

and spraying on leaves. Such a methodology is known as
foliar fertilization. Plants do the production of their own
food through photosynthesis, and it has plant nutrients
for the production of proteins, enzymes, vitamins, etc. If a
crop has very less fertilizers, then plant growth will be
very poor, and on the other hand, fertilizer excess may
slow down plants development because of the thick
probability of root damage or death due to high fertilizer
salts.

4.3.3. Deforestation. Deforestation leads to biodiversity
loss while animal species living in the trees lose their
habitat. It becomes a reason for the disappearance of
certain tree species. Studies have suggested that more
than hundred plants, animals, and insect species are
being lost daily because of rainforest deforestation while
the loss of species is very instrumental for life-threatening
diseases.

5. Results

Based on the ratings obtained through a web-based survey
regarding critical factors in plants development, the fuzzy
pair-wise comparative matrix is shown in Table 4.

,e values in boxes in Table 4 denote trio of lower value,
middle value, and upper value that will be later converted
into crisp numeral value.

,e geometric average of fuzzy comparative values of every
factor is computed as mentioned in Table 5. Furthermore,
computed sums and respective reciprocals are shown in the
table itself. We know that the fuzzy triangle structured numbers
must be in enhancing order, and the sequence of the numbers is
changed as in the final row of Table 5.

,e relative fuzzy weightages of each critical factor have
been tabulated in Table 6.

Table 3: Linguistic scale for triangular fuzzy numbers and reciprocal.

Satty scale Linguistic scale for relative importance Fuzzy triangular scale Corresponding reciprocal
1 Equally important (1, 1, 1) (1, 1, 1)
3 Weakly important (2, 3, 4) (1/4, 1/3, 1/2)
5 Fairly important (4, 5, 6) (1/6, 1/5, 1/4)
7 Strongly important (6, 7, 8) (1/8, 1/7, 1/6)
9 Absolutely important (9, 9, 9) (1/9, 1/9, 1/9)
2

,e intermediate values between two adjacent scale

(1, 2, 3) (1/3, 1/2, 1)
4 (3, 4, 5) (1/5, 1/4, 1/3)
6 (5, 6, 7) (1/7, 1/6, 1/5)
8 (7, 8, 9) (1/9, 1/8, 1/7)

CLIMATE
FACTORS

1. LIGHT (CB1)
2. TEMPERATURE (CB2)
3. STRESSES (CB3)

TERRESTRIAL
FACTORS

1. WATER (TB1)
2. DROUGHT (TB2)
3. SOIL (TB3)

HUMAN
FACTORS

1. POLLUTION (HB1)
2. FERTILIZERS (HB2)
3. DEFORESTATION (HB3)

Critical Factors in Plants

Figure 3: ,e proposed hierarchical model to analyze critical factors in plants development.
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Relative crisp numeral weightage of every critical factor
(Mi) is calculated by considering the average of fuzzy
numbers for every factor. Finally, relative crisp numeral
weights of every critical factor are normalized as Ni as
mentioned in Table 7.

Total nine critical factors in plants development in
three categories (“climate factors”, “terrestrial factors”,
and “human factors”) have been compared in Table 8.
,is comparison shows in terms of priorities and their
ranking.

Table 8 shows the rank of the several factors using
fuzzy AHP. Based on the numerical values expressed in
Table 8, water (0.304) has been proved the most influ-
ential factor in plants development followed by light
(0.230) and soil (0.167), and on the other hand, stresses
(0.016) are the least influential factor.

Figure 4 presents the weightage of the various factors
using fuzzy AHP. Total three categories (“climate factors”,
“terrestrial factors”, and “human factors”) have been com-
pared in Table 9. Human factors have the least priority.

Based on the numerical values mentioned in Table 9,
“terrestrial factors” are ranked at the highest place fol-
lowed by “climate factors”. Figure 5 presents the
weightage of the various categories using fuzzy AHP in
pie chart form.

In the full 360° circle diagram, weightage of all three chosen
categories of factors has been shown as per their respective
priority values. ,ese factor values have been presented in
different hues.

,e outcomes of the work by a few of the potential efforts
are summarized in Table 10. Furthermore, our present work
has been compared side by side.

Table 4: ,e fuzzy PWC matrix for critical factors in plants development.

CB1 CB2 CB3 TB1 TB2 TB3 HB1 HB2 HB3
CB1 (1, 1, 1) (3, 4, 5) (9, 9, 9) (1/3, 1/2, 1) (5, 6, 7) (1, 2, 3) (6, 7, 8) (4, 5, 6) (3, 4, 5)
CB2 (1/5, 1/4, 1/3) (1, 1, 1) (5, 6, 7) (1/6, 1/5, 1/4) (2, 3, 4) (1/4, 1/3, 1/2) (3, 4, 5) (1, 2, 3) (1, 1, 1)
CB3 (1/9, 1/9, 1/9) (1/7, 1/6, 1/5) (1, 1, 1) (1/9, 1/9, 1/9) (1/5, 1/4, 1/3) (1/9, 1/8, 1/7) (1/4, 1/3, 1/2) (1/6, 1/5, 1/4) (1/7, 1/6, 1/5)
TB1 (1, 2, 3) (4, 5, 6) (9, 9, 9) (1, 1, 1) (6, 7, 8) (2, 3, 4) (7, 8, 9) (5, 6, 7) (4, 5, 6)
TB2 (1/7, 1/6, 1/5) (1/4, 1/3, 1/2) (3, 4, 5) (1/8, 1/7, 1/6) (1, 1, 1) (1/6, 1/5, 1/4) (1, 2, 3) (1/3, 1/2, 1) (1/4, 1/3, 1/2)
TB3 (1/3, 1/2, 1) (2, 3, 4) (7, 8, 9) (1/4, 1/3, 1/2) (4, 5, 6) (1, 1, 1) (5, 6, 7) (3, 4, 5) (2, 3, 4)
HB1 (1/8, 1/7, 1/6) (1/5, 1/4, 1/3) (2, 3, 4) (1/9, 1/8, 1/7) (1/3, 1/2, 1) (1/7, 1/6, 1/5) (1, 1, 1) (1/4, 1/3, 1/2) (1/5, 1/4, 1/3)
HB2 (1/6, 1/5, 1/4) (1/3, 1/2, 1) (4, 5, 6) (1/7, 1/6, 1/5) (1, 2, 3) (1/5, 1/4, 1/3) (2, 3, 4) (1, 1, 1) (1/3, 1/2, 1)
HB3 (1/5, 1/4, 1/3) (1, 1, 1) (5, 6, 7) (1/6, 1/5, 1/4) (2, 3, 4) (1/4, 1/3, 1/2) (3, 4, 5) (1, 2, 3) (1, 1, 1)

Table 5: Geometric average of fuzzy comparative values.

Geometric means
Light (CB1) 2.455 3.147 3.936
Temperature (CB2) 0.857 1.102 1.374
Stresses (CB3) 0.183 0.208 0.243
Water (TB1) 3.401 4.255 5.001
Drought (TB2) 0.385 0.504 0.680
Soil (TB3) 1.732 2.244 2.913
Pollution (HB1) 0.287 0.357 0.467
Fertilizers (HB2) 0.545 0.735 1.020
Deforestation (HB3) 0.857 1.102 1.374
Sum 10.702 13.654 17.008
Reciprocal 0.0934 0.0732 0.0588
Increasing order 0.0588 0.0732 0.0934

Table 6: Relative fuzzy weightages of each critical factor.

Relative fuzzy weightages
Light (CB1) 0.144 0.230 0.368
Temperature (CB2) 0.050 0.081 0.128
Stresses (CB3) 0.011 0.015 0.023
Water (TB1) 0.200 0.311 0.467
Drought (TB2) 0.023 0.037 0.064
Soil (TB3) 0.102 0.164 0.272
Pollution (HB1) 0.017 0.026 0.044
Fertilizers (HB2) 0.032 0.054 0.095
Deforestation (HB3) 0.050 0.081 0.128
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Table 7: Average and normalized relative weightage of factors.

Mi Ni
Light (CB1) 0.247 0.230
Temperature (CB2) 0.086 0.080
Stresses (CB3) 0.017 0.016
Water (TB1) 0.326 0.304
Drought (TB2) 0.042 0.039
Soil (TB3) 0.179 0.167
Pollution (HB1) 0.029 0.027
Fertilizers (HB2) 0.061 0.057
Deforestation (HB3) 0.086 0.080

Table 8: Factors priority results.

Categories Issues Priority Rank

Climate factors
Light (CB1) 0.230 2nd

Temperature (CB2) 0.080 4th
Stresses (CB3) 0.016 8th

Terrestrial factors
Water (TB1) 0.304 1st
Drought (TB2) 0.039 6th
Soil (TB3) 0.167 3rd

Human factors
Pollution (HB1) 0.027 7th
Fertilizers (HB2) 0.057 5th

Deforestation (HB3) 0.080 4th
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Figure 4: Priorities of different factors.

Table 9: Category priority results.

Category Priority Rank
Climate factors 0.326 IInd
Terrestrial factors 0.510 Ist
Human factors 0.164 III rd
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6. Conclusions and Future Work Scope

,is work has shown an MCDM method for assessment
of critical factors in plants development using fuzzy AHP
technique, considering nine factors (“light”, “tempera-
ture”, “stresses”, “water”, “drought”, “soil”, “pollution”,
“fertilizers”, and “deforestation”). Total nine critical
factors in plants development in three different categories
have been compared and ranked. ,e current research
work has shown that the possible aspects can be a key to
address the critical factors in plants development. It is
obviously evident from the finding of the present work
that “water” has emerged as the most critical factor in
plants development followed by “light” and “soil”. Fur-
thermore, “terrestrial factors” have been ranked first
place followed by “climate factors”.

Some other multicriteria decision-making techniques
with different adequate statistical tools like structural
equation modeling technique can become instrumental
for such problems, and the outputs can be compared. Best
worst method, analytic network process, “decision-
making trial and evaluation laboratory” technique, and

“technique for order of preference by similarity to ideal
solution” methods may be very useful for similar issues in
different disciplines.
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Climate factors
Terrestrial factors
Human factors

Figure 5: Weightage of different categories.

Table 10: Comparison of our research work with few contributions.

SN Paper Outcome Present work

1 Hatfield et al.
(2015)

Authors concluded that water will be required for
development of much influential adaptation strategies
for offsetting the influences of high heat events associated

with climate change [4].

Our study identified the critical factors in plants
development as “light”, “temperature”, “stresses”; “water”,

“drought”, “soil”; “pollution”, “fertilizers”,
“deforestation”.

2 Du et al.
(2020)

Author concluded that with drought stresses, the
decrease in shoot biomass becomesmuch important than
the decrease of biomass in the root of both soybean

cultivars [8].

Nine factors in plants development, sub categorized in two
levels (“climate factors”, “terrestrial factors”, “human

factors”) have been compared and ranked by fuzzy AHP
method to explore possible aspects to address the factors

in plants development.

3 Orhan mete
et al. (2021)

,ey revealed that fuzzy AHP is an applicable and
effective approach to take more effective decisions in

agricultural issues [19].

We utilized fuzzy AHP for recognition and comparative
study and ranking of barriers in the growth of the several

plants.
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