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Abstract

Introduction: Biodiversity as an approach to achieve sustainable
= development, play an important role in food security and earth
balance. Also, the reduction of production capacity and biological
capital is due to the destruction of biodiversity.

Methods: The required data have been collected from the
agricultural jihad management of the cities of Golestan province in
the form of 25 types of crops for 2017-2018.

Findings: According to the results, crop diversity of Golestan
province is in the range of 0.74 (Gomishan city) to 2.25 (Bandar-e-
Gaz city) And the uniformity index also shows that the species
uniformity in Bandar-e-Gaz city with 0.75 has the highest and in
Gomishan cities with 0.31 and Kalaleh with 0.30 has the lowest
value. This can be due to climate differences and the number of
available inputs and farm management in the cities of the
province.

Conclusion: Due to the importance of agriculture in the economy
of Golestan province and the existence of climatic differences in
soil science, hydrology, and the range of changes in climatic
parameters such as rainfall, temperature, and evaporation from
the south to north of Golestan province; To plan for maintaining
sustainability and biodiversity, more extensive studies should be
conducted on crop and horticultural diversity of different climates
in Golestan province.
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Extended Abstract
Introduction

According to the Convention on Biological
Diversity, biodiversity refers to the
variability of living organisms from various
sources such as terrestrial and aquatic
ecosystems as well as ecological complexes
that form part of ecosystems. Biodiversity is
of great importance for human beings
because the diversity and increase of plant
species means an increase in food products
for humans, and the diversity and increase
of animal species means environmental
sustainability to balance nature.
Biodiversity as an approach to achieve
sustainable development, play an important
role in food security and earth balance. Also,
the reduction of production capacity and
biological capital is due to the destruction of
biodiversity.

According to previous studies, although
biodiversity has been studied among crops,
livestock, horticulture and forestry, more
studies have focused on statistical courses
of biodiversity in agriculture, or surveys
have considered grouping crops or dealing
with horticultural as well as vegetable and
summer crops, while this research
exclusively covers all crops of Golestan
province, Iran. The objectives of this
research are:

1. Assessing the diversity of major crop
species in Golestan province

2. Displaying the distribution pattern of
plant spices diversity using scatter graphs
related to the values of species diversity
indices such as uniformity index and
Shannon-Wiener diversity index

Methods

Numerous indices have been presented to
assess the status of biodiversity. Species
richness indices, meanwhile, are the
simplest way to measure diversity, which
ignores the differences in the frequency of
individuals and focuses only on the number
of various species in a given area. The
uniformity index also deals with the pattern
of frequency distribution of individuals
among species, while the biodiversity index
is obtained according to the frequency of
individuals of each species. Due to the fact
that total area under cultivation of various
crops is available as statistical data, this

study has employed the uniformity index
and Shannon-Wiener diversity index to
assess crop diversity in Golestan province.
The Shannon-Wiener diversity index is the
most common measure of species diversity,
introduced by Shannon and Wiener in 1949,
also known as Shannon diversity index (H).
An important hypothesis in this index
expresses that random sampling was
performed from individuals of an infinitely
large community. It is also assumed that all
species in the community are included in
the sample. The index represents an
estimate of the average degree of
uncertainty in predicting the belonging of
an individual, which is randomly selected
from a set with s species and N individuals.
The value of this index varies between 1.5
to slightly more than 4.5, and increasing the
number of species in the community
increases the value of this index. The
maximum value of this index is obtained
when all species (S) have the same number
of individuals. There are two assumptions
for using this function.

Sampling of individuals in large
communities has been performed
randomly.

All species present in the community are
included in the sample; this assumption is
realized when there is accurate information
about the complete composition of the
species of the community, which is certainly
a difficult issue.

The value of H increases with increasing
number of species in the community and
theoretically can reach very large values,
but in practice it will be less than 5. The
maximum and minimum values of the
species diversity index are log (s) and log
(N/N-S), respectively. In comparison, the
Shannon diversity index weighs species and
considers their frequency, while the
Simpson index identifies dominant species
and measures the sum squares of species
frequency. For example, the second root of
the number 0.01 becomes 0.0001, which is a
very small number. Therefore, rare species
are less considered and this is because the
effective number of species (ENS) in
Simpson diversity will be less than that in
Shannon diversity, so the Shannon diversity
is preferable to the Simpson diversity.
Shannon diversity is not affected by rare
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species and calculates all species with their
frequency.

Species richness was determined by
counting the number of crop species in each
city and species diversity was assessed
using the Shannon-Wiener diversity index,
which is based on species richness and
relative frequency of species, according to
Equation (1).

H' = -3 (%) xIn( (1)

Where: H' stands for Shannon-Wiener
diversity index (H=0); ni for number of
individuals of each species (ith species); N
for total number of individuals in an area
and ni/N for ratio or relative frequency of a
species. In this study, in order to calculate
the Shannon-Wiener diversity index, the
ni/N value for crops was calculated as the
area under cultivation of agricultural
products in the 2017-2018 crop year and
for each city through Equation (2).

= —Z P, x In(P) )

Where, Pi refers to the share of ith species
of the studied crop from the total area
under cultivation of crops of that city. The
total area under cultivation of the province
is also considered to evaluate the total crop
index.

The uniformity index expresses the
dominance of a particular product. The
higher the species uniformity, the more
uniform the area under cultivation of plant
species and the decrease in the dominance
of one or more species. The uniformity
index shows the pattern of frequency
distribution of individuals among existing
species.

Considering the use of Shannon index in
biodiversity assessment, in these studies, in
order to achieve the distribution pattern
between species (products at the city level),
the Gosselin's uniformity index has been
used as follows:

where, ] refers to uniformity index; H to
Shannon-Wiener diversity index and S to
the number of species or area under
cultivation of plant species. This index is a
measure of the uniformity of distribution
(number or area under cultivation) of plant
species in different groups of agricultural
products. The value of this index is equal to

or less than 1; the closer this value is to 1,
the greater the uniformity of the area under
cultivation of the species of a crop; the
closer this value is to zero, the more
dominant a product is.

The required data have been collected
from the agricultural jihad management of
the cities of Golestan province in the form of
25 types of crops for 2017-2018.

Findings

Species uniformity means uniform
distribution of the area under cultivation
among different crops and among the cities
of Golestan province. The values of the
uniformity indices of different products by
city are shown in Figure 3. Crops grown in
Bandar-e Gaz, Gorgan and Ramian counties
had higher uniformity index values (0.75,
0.65 and 0.61, respectively). Gomishan,
Kalaleh, Bandar-e Torkaman and Maraveh
Tappeh counties had the lowest uniformity
index values (with 0.31, 0.30, 0.38 and 0.39,
respectively). The rest of the cities were
within the stated values.

The pattern of distribution and the
existence of changes in the distance
between the lowest values of the uniformity
index and its highest values are due to the
fact that the richness of crops in cities such
as Gomishan and Kalaleh was not high and
that mainly one product or crop group was
the dominant crop of the city. In contrast,
cities with more variety of crops and more
balanced cultivation areas had more
uniformity than each other. The final value
of Shannon index for crops in Golestan
province was 1.69.

The results of this study confirm that in
areas that are not in favorable conditions in
terms of climate and fertility conditions
(such as Gomishan city), with a low
Shannon index, fewer cultivars are
cultivated, and the area under cultivation is
improperly distributed among the species
so that it is a dominant crop. In contrast, in
areas where climatic conditions are more
favorable and fertility problems are less, the
number of cultivated species is higher and
the area under cultivation shows a more
uniform distribution and has a higher crop
diversity.

Given that the Shannon index value is in
the range of zero to 5 and since its final
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value is conceivable only in natural and
pristine environments, thus the value of the
index obtained for crops of Golestan
province can be evaluated based on the
average cultivated areas. As mentioned for
species richness and uniformity coefficient
and also

Discussion

due to the compliance of the two Shannon
index and uniformity index with each other,
the main reason for the rate of crop
diversity obtained in Golestan province can
be attributed to the existence of different
climates in Golestan province (for example,
appropriate soil in the south of the province
with suitable temperature and rainfall, and
conversely relatively saline and alkaline soil
in the north of the province with high
temperature and evaporation and low
rainfall). Distribution range of species
richness indices, uniformity and species
diversity in adaptation to each other show a
balanced state of crop diversity in Golestan
province.

Conclusion

Due to the importance of agriculture in
the economy of Golestan province and the
existence of climatic differences in soil
science, hydrology, and the range of
changes in climatic parameters such as
rainfall, temperature, and evaporation from
the south to north of Golestan province; To
plan for maintaining sustainability and
biodiversity, more extensive studies should
be conducted on crop and horticultural
diversity of different climates in Golestan
province.
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