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Changes in distribution patterns of economically essential forest species under 
global change are urgently needed in the scientific forecast, and large-scale 
spatial modeling is a crucial tool. Using diversity pattern indicators and other 
data obtained through geographic information systems (GIS) and spatial data on 
Moraceae species obtained from published data, we  quantitatively studied the 
spatial diversity patterns of genera in the Moraceae in China. The results revealed 
that the patch richness, diversity index, and total shape index of the genera with 
multiple species were significantly higher than those of the monotypic genera. 
Monotypic genera had no spatial diversity and no distribution in patterns of spatial 
diversity. Maclura had the most concentrated spatial distribution and the lowest 
distribution area among the Moraceae in China. The number of patches and 
the total area were the smallest, while the most significant patch index was the 
highest. Maclura had no spatial diversity. Streblus had the highest patch abundance 
compared to other genera with fewer species. Streblus had the smallest number 
of patches and total area of distribution, the lowest spatial distribution, and a 
small total shape index, indicating its concentrated distribution. The values of 
the Shannon’s Diversity Index (SHDI) and Simpson’s Diversity Index (SIDI) were 
the highest, and the spatial distribution was the most diverse among the genera 
with fewer species. The patch type of Streblus had a more considerable value 
than other genera, but the number of patches was small, and the total shape 
index was low. Streblus was primarily distributed in the south of Yunnan, western 
Guangxi, the west and central parts of Hainan, and southern Guangdong. Most 
of these areas were mountainous. The temperature decreased with elevation, 
providing diverse environmental conditions for the narrow-stem genus. Among 
the Moraceae in China, the spatial distribution of Ficus was the most diverse, 
with the highest number of patches, patch types, total shape index, SHDI, and 
SIDI values. The spatial diversity of Ficus could be used as a protected area for 
Moraceae in China.
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1. Introduction

Large-scale patterns of species diversity are not only one of the central issues in 
macroecological and biogeographical studies (Colwell and Lees, 2000). In modern China, 
Moraceae includes 12 genera: Antiaris, Artocarpus, Broussonetia, Cannabis, Cudrania, Fatoua, 
Ficus, Humulus, Maclura, Malaisia, Morus, and Streblus. The diversity of Moraceae has been 
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studied in terms of genetic diversity (Elhawary et al., 2018; Marcotuli 
et al., 2019; Martins et al., 2021), species diversity (Gardner et al., 
2017; Machado et al., 2018; Shi et al., 2018; Pederneiras et al., 2020), 
and ecosystem diversity (Kong et al., 2020; Dong et al., 2022; Wang 
et al., 2022). Most studies on diversity in the Moraceae have been 
conducted for limited species of the genus Morus (Chen et al., 2016; 
Islam and Rahman, 2019; Hashemi and Khadivi, 2020) and Ficus 
species (Teixeira et al., 2018; Zhang et al., 2018; Chakraborty et al., 
2022). On the contrary, in this work, all genera in the Chinese 
Moraceae were applied to investigate species diversity. Concerning 
research methodology for the study of the Moraceae in China, tabular 
statistics are frequently applied in studies to document plant species 
diversity (Chen et al., 2010), which has the disadvantage of requiring 
a great deal of work in discovering interprovincial relationships 
among species diversity. With the use of geographic information 
systems (GIS) technology, it is feasible to observe species diversity, i.e., 
spatial diversity, among regions. For now, the limited spatial 
distribution of some genera and species of Moraceae has been studied 
by researchers utilizing GIS (Berg, 1989). However, studies on the 
spatial distribution and diversity of all Moraceae across China are 
insufficient. Furthermore, studies on the species diversity of Moraceae 
are usually conducted using qualitative methods, and quantitative 
studies are insufficient (Zerega et al., 2005; Kumar et al., 2011). In this 
paper, we used GIS to study the species diversity of all Moraceae 
species in all of China. This was done because of these problems.

A quantitative study of species diversity in communities can 
utilize the Shannon-wiener index, which integrates species richness 
and evenness, combined with the Simpson index (Nagendra, 2002; 
Ganivet et al., 2020; Shukla et al., 2020), the Pielou evenness index 
(Pielou, 1966; Ricotta and Avena, 2003; He et  al., 2019), and the 
Jaccard similarity index (Oluyinka Christopher, 2020). The index 
formula of spatial diversity patterns, such as the number of patches 
and total area, was applied to compute the index of spatial diversity 
patterns of the genus Moraceae in China. However, all of them lacked 
the ability to link with geoinformation to provide national-scale 
knowledge. In this research, GIS was applied to map the spatial 
distribution of 12 genera of Moraceae in China, with the county as the 
fundamental unit of spatial data and the Moraceae as the 
research object.

Large-scale vegetation distribution data can be obtained using 
remote sensing images, and landscape diversity indicators can analyze 
the spatial distribution pattern of vegetation. The Moraceae are 
primarily dominated by trees and shrubs, with a small number of 
vines. When the Moraceae building species are evident, the spatial 
pattern of the dominant species in the primary layer can be obtained 
using remote sensing technology. When the prevalent phenomenon 
of Moraceae is not evident, the spatial pattern does not contain 
species. However, species are the basis of plant community 
composition, and the workload of a species survey is immense. The 
published botanical histories of various places in China have the 
distribution sites of Moraceae, which lay the foundation for the study 
of the spatial distribution of Moraceae. Studying how species are 
spread out in space can help protect species and give a guide for 
figuring out what information about plants is in high-resolution 
remote sensing images.

In this study, GIS was used to create a map of the spatial diversity 
of 12 Moraceae genera in Chinese, using counties as the basic spatial 
data unit and Moraceae as the research object, from which not only 

the spatial distribution characteristics of the genera, but also further 
indicators of spatial diversity calculation, such as the number of 
patches and patch richness, can be obtained, providing a foundation 
for its quantitative study of spatial divergence. The quantitative study 
of the spatial diversity of Moraceae can provide a more accurate basis 
for species diversity, conservation, use, and restoration of Moraceae 
in China.

2. Materials and methods

2.1. Data collection and processing

In the first step, based on the contents of the Flora Reipublicae 
Popularis Sinicae [Vol. 23(1)], the species of Moraceae in China and 
their Latin names were collated and reviewed by plant taxonomy 
experts to determine a list of Moraceae species in China. Secondly, the 
database of Moraceae in China was established by compiling all kinds 
of data sources to record the geographical distribution of Moraceae. 
The primary data sources for geographical distribution were the full-
text FRPS website1, the National Plant Specimen Resource Center2, 
and the National Specimen Information Infrastructure website3. Up 
to the end of 2021, they issued papers and journals on the geographical 
distribution of Moraceae in China (Wu Zhengyi, 1989; Arimoto et al., 
2020), and regional flora was issued by some provinces and regions. 
Determine the particular distribution of each plant in the county. The 
data of provinces and regions and the range of distribution that the 
counties cannot determine will not be  adopted. In the final step, 
we tested all species names for synonyms and merged all synonymized 
species records.

We also excluded cultivated species and hybrids, and all 
distribution data were natural species distributions. The attribute data 
in the database includes genus name, species name, Latin name, 
province of distribution, county of issuance, and data source, with a 
total of 28,537 county-level distribution records. The attribute data in 
the database contained genus name, species name, Latin name, 
distribution province, distribution county, and data source. It was 
eventually determined that there were 12 genera and 149 species of 
Moraceae in China, and a total of 28,537 county-level distribution 
records were compiled.

2.2. Methods

All of the species’ spatial data, which includes both graphic and 
attribute data, was made in ArcGIS 10.2. The graphic data used a map 
of China with the county as the basic unit (a scale of 1:1,000,000). The 
attribute data was the distribution of species. Then, the number of 
genera was obtained, and the spatial diversity map was created. In the 
spatial distribution of the genus, an isolated county was a patch, and 
adjacent counties jointly formed a patch. The number of genera in the 
patch was different, forming different patch types. The spatial diversity 
and its pattern for the genus could be obtained by calculating the 

1 http://www.iplant.cn/frps2019/

2 https://www.cvh.ac.cn/index.php

3 http://www.nsii.org.cn/2017/home.php
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index of spatial diversity pattern. The applicable data was obtained 
from the spatial data and studied according to the spatial diversity 
pattern indicators (Table 1). Complete all raster data calculations in 
Fragstats 3.3.

3. Results and analysis

3.1. Spatial diversity of monotypic genera

Monotypic genera are genera that comprise just one species. 
Moraceae includes Maclura, Antiaris, Malaisia, and Cannabis. 
Among Moraceae in China, these genera had the smallest patch 

richness, with a value of 1 (Table 2), indicating merely one patch 
type. However, the different genera had different numbers of 
patches. Shannon’s diversity index (SHDI), Simpson’s diversity 
index (SIDI), Shannon’s evenness index (SHEI), and Simpson’s 
evenness index (SIEI) of monotypic genera were all 0 (Table 2), 
implying that there was no diversity. The monotypic genus 
exhibited a high degree of aggregation. Additionally, it had a 
maximum plaque index but a low total shape index  
(Table 2).

The total number of all patches (NAP) on Maclura was six 
(Table 2), indicating six patches. Among the 12 genera of Moraceae, 
the spatial distribution of Maclura was the lowest, predominantly 
distributed in Medog County in Tibet and the eastern, central, 

TABLE 1 Indices of spatial diversity patterns.

Index Formula Meaning Unit，Range

1 Patch richness PR = m Number of patch types in the genus PR ≥ 1

2 Shannon’s diversity index
SIDI P P

i

m
i i= − ×( )

=
∑
1

ln

Diversity of spatial distribution in the genus 0 ≤ SIDI<1

3 Simpson’s diversity index
SHDI P

i

m
i= −

=
∑1

1

2

Diversity of spatial distribution in the genus SHDI ≥ 0

4 Shannon’s evenness index

( )ln
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i
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= =
∑

Evenness of spatial distribution in the genus 0 ≤ SHEI ≤ 1

5 Simpson’s evenness index
1

11
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=
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Evenness of spatial distribution in the genus 0 ≤ SIEI ≤ 1

6 Area of patch type
1 1
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=
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Area of patch type i 107hm2 APT>0

7 Percentage of the genus

1001
a

PG
A

n
ij

j= ×=
∑

Proportional abundance of patch type i in the genus %，0<PG ≤ 100

8 Number of patches NP ni= Number of patches in patch type i NP ≥ 1

9 Largest patch index

( )max

1001
= ×

=
a

LPI
A

n
ij

j

Percentage of the genus area comprwased by the 

largest patch in patch type i

%，0<LPI ≤ 100

10 Shape index

min
eSI

e
i

i
=

Measure of aggregation in patch type i SI ≥ 1

11 Total area TAP APT= ∑ Area of genus 107hm2

12 Number of all patches NAP NP= ∑ Number of all patches in genus NAP ≥ 1

13 Total largest patch index TLPI LPI= ∑ Sum of largest patch index of every patch type in 

genus

%，0<TLPI ≤ 100

14 Total shape index TSI SI= ∑ Sum of shape index of every patch type in genus TSI ≥ 1

m = number of patch types in the genus; Pi = proportion of the genus occupied by patch type i; aij = area of patch ij; ij = patch j in patch type i; A = area of genus; ni = number of patches in patch 
type i; ei = total length of patch type i.
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northern, and southern parts of Yunnan. Maclura in the five counties 
had a significantly lower distribution range than the other genera. 
Consistent with the data shown in Figure  1A, the number of all 
patches (NAP) and total area (TA) of Maclura were the smallest 
(Table 2). Among monotypic genera, the Maclura spatial distribution 
was the most concentrated (Figure 1A), and the most extensive patch 
index (TLPI) was the highest among the 12 genera of Moraceae 
(Table 2).

The NAP value of Antiaris was 14 (Table 2), indicating that the 
number of patches was 14. The number of all patches (NAP) of 
Antiaris was slightly higher than that of Maclura, but Antiaris’ 
distribution range was significantly larger. The numbers of all patches 
(NAP), total area (TA), and full shape index (TSI) of Antiaris in 
Table 2 were consistent with those of Maclura.

The number of all patches (NAP) of Malaisia was 20 (Table 2), 
which indicates that the number of patches in this genus was 20, and 
the number of patches was slightly larger than that of Antiaris. The 
distribution range was somewhat more extensive than that of Antiaris. 
The number of all patches (NAP) and total area (TA) of the three 
genera in Table 2 were the smallest among the Moraceae in China, and 
the total area (TA) of the three genera was comparable.

Among the monotypic genera, the number of all patches (NAP), 
total area (TA), and complete shape index (TSI) of Cannabis were 
extensive (Table 2). Cannabis was distributed in other parts of the 
county, though not in regions including Hainan, Taiwan, Hong Kong, 
and Macau. Cannabis had the most comprehensive distribution, and 
the sum of the most extensive patch index of every patch type in the 
genus (TLPI) was the lowest among the monotypic genera (Table 2).

TABLE 2 Spatial diversity of genera in the Moraceae in China.

Genera Index

PR SHDI SIDI SHEI SIEI TA NAP TLPI TSI

Maclura 1 0 0 0 0 0.534 6 59.081 3.492

Antiaris 1 0 0 0 0 0.934 14 27.985 6.702

Malaisia 1 0 0 0 0 1.338 20 37.607 7.605

Cannabis 1 0 0 0 0 17.973 139 26.131 16.262

Fatoua 2 0.411 0.246 0.594 0.492 4.513 114 13.340 22.312

Humulus 3 0.034 0.01 0.031 0.015 11.661 158 12.488 20.836

Broussonetia 3 1.033 0.624 0.941 0.937 17.917 295 11.717 44.713

Cudrania 4 0.864 0.499 0.623 0.665 15.982 227 16.056 41.419

Streblus 5 1.302 0.683 0.809 0.854 1.964 42 32.517 23.884

Morus 7 1.184 0.628 0.609 0.733 31.357 428 18.856 61.714

Artocarpus 8 1.294 0.654 0.622 0.747 6.675 104 23.872 41.345

Ficus 41 3.017 0.931 0.813 0.954 23.664 742 15.975 200.219

A B C D

E F G H

FIGURE 1

Spatial diversity distribution of every genus in the Moraceae in China. (A) Fatoua, (B) Humulus, (C) Broussonetia, (D) Cudrania (E) Streblus, (F) Morus, 
(G) Artocarpus, (H) Ficus.
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3.2. Spatial diversity of lesser genera

The lesser genera (2–7 species) included Fatoua, Humulus, 
Cudrania, Broussonetia, and Streblus. Patch richness (PR) values of the 
five species were more significant than 1 (Table 2), and the patch 
richness increased as patch type gradually increased from 2 to 5. The 
species in these genera were diverse, and their SHDI, SIDI, SHEI, and 
SIEI index values were all greater than 0 (Table 2) and slightly higher 
than those of monotypic genera. Table 1 shows that the correlation 
index of the lesser genus species (except for Cannabis) was higher than 
monotypic genera for patch richness (PR), total area (TA), and the 
number of all patches (NAP). The species were more widely 
distributed and more dispersed than monotypic genera. The total 
shape index (TSI) was significantly higher than that of monotypic 
genera (Table 2).

The total area (TA) of Fatoua was close to that of Artocarpus 
(Table 2). The difference can be easily observed by comparing the plots 
of these two genera. The plaque richness (PR) value of Fatoua is 2 
(Table 2). There are two types of patches with low patch richness. One 
plaque type had one species, and the other had two species, 
corresponding to 1 and 2 in the legend of Figure 1A, higher than 
Fatoua. In Figure 1G, the patch types are classified into five classes. 
Fatoua is more widely distributed, and it was concentrated in tropical 
and subtropical regions (Figure 1A). Artocarpus is concentrated in 
tropical and southern subtropical regions (Figure  1G). Although 
Fatoua had a slightly larger number of patches, Artocarpus had more 
patch types and a slightly higher total area (TA).

The spatial distribution of Humulus (Figure 1B) was analogous to 
that of monotypic Cannabis. The PR of Humulus was 3 (Table 2), 
indicating that its patch richness was higher than that of Cannabis. 
Humulus has three patches: patches with species, patches with two 
species, and patches with three species, which correspond to 1, 2, and 
3 in the legend of Figure 1B, respectively. According to the total shape 
index (TSI), Humulus species had greater spatial dispersion and 
uniform spatial distribution than Cannabis (Table 2). However, the 
total most extensive patch index (TLPI) was less than that of Cannabis. 
Compared with Cannabis, Humulus had a slightly smaller number of 
patches, but the total area was slightly larger (Table 2). The SHDI, 
SIDI, SHEI, and SIEI index values of Humulus were more significant 
than 0, but the value was lower because the first patch type was more 
evenly distributed. In contrast, the second and third  
patches were distributed in the southwest in small quantities  
(Figure 1B).

Compared with the lesser genera in the previous section, the total 
area of Broussonetia was the largest, as was the number of patches. The 
PR of Broussonetia was 3 (Table 2), and patch richness was low. The 
spatial distribution of Broussonetia (Figure 1C) was similar to that of 
Cudrania (Figure 1D), and its total area (TA) and several patches (NP) 
were slightly higher than those of Cudrania (Table 2), with distribution 
in the south and north. The SHDI and SIDI diversity index values and 
the SHEI and SIEI meanness index values of Broussonetia were higher 
than the corresponding indicators for Cudrania (Table  2), so 
we determined that the spatial distribution of Broussonetia was diverse.

The total area of distribution of Streblus was similar to Malaisia 
(Table 2). The number of patches (NP) of Streblus was twice that of 
Malaisia, and the total shape index (TSI) was three times that of the 
latter. The spatial distribution of Streblus was western. The distribution 
was more dispersed (Figure 1E). The PR of Streblus was 5 (Table 2), 

indicating that its patch richness was the highest among the lesser 
genera. However, the total area (TA) and number of all patches (NAP) 
of Streblus were the smallest (Table 2). The smallest spatial distribution 
range was found (Figure  1E). Its total shape index (TSI) was 
moderately small and relatively concentrated. The SHDI and SIDI 
diversity indices of Streblus were the highest among the lesser genera, 
and the SHEI and SIEI values were higher than average. The spatial 
distribution was the most diverse among the more inferior generation. 
Streblus had the most considerable number of patch types, but the 
number of patches (NP) was small, and the total shape index (TSI) 
was weak. Because Streblus was predominantly distributed in the 
south of Yunnan, western Guangxi, the west and central parts of 
Hainan, and southern Guangdong (Figure  1E), most were in 
mountainous areas. The temperature decreases with height, providing 
different and challenging environmental conditions for Streblus, which 
grows in a limited range of suitable conditions.

3.3. Spatial diversity of multiple genera

The multiple genera (more than seven species) include Morus, 
Artocarpus, and Ficus. Among the 12 genera of Moraceae in China, 
the genera with more than 10 species had the most outstanding patch 
richness (PR). The number of patches (NP), total shape index (TSI), 
SHDI, SIDI, SHEI, and SIEI values of these genera were higher than 
those of smaller genera, but the most extensive patch index (LPI) 
values were lower (Table 2).

Morus had a PR of 7 (Table 2), with seven types of patches. Patch 
types 1, 2, 3, 4, 5, 6, and 7 represented patches comprising 1, 2, 3, 4, 
5, 6, and 7 species, respectively. In Figure 1F, the patch types were 
divided into five levels. The number of patches (NP) and total shape 
index (TSI) values of Morus were high (Table  2), which was 
consistent with the number and distribution of patches in 
Figure 1F. Among genera with more than 10 species, Morus had the 
largest total area (TA) and was the most evenly distributed across the 
county. Morus’s SHDI, SIDI, SHEI, and SIEI values were higher than 
those of other large genera, and the spatial distribution had 
higher diversity.

The PR of Artocarpus was 8 (Table 2), and patch richness (PR) 
was slightly higher than Morus’s. Patch types 1, 2, 3, and 4 
represented patches containing 1, 2, 3, and 4 species, respectively, 
and patch type 5 represented patches containing 5–8 species. In 
Figure 1G, the patch types were divided into five levels. Among 
genera with more than 10 species, the patch richness of Artocarpus 
was relatively high. However, the number of patches (NP), total 
area (TA), and total shape index (TSI) values were the smallest 
(Table 2). The distribution range of Artocarpus was the smallest, 
and the spatial distribution was the most concentrated 
(Figure 1G). In Table 2, the SHDI, SIDI, SHEI, and SIEI values of 
Artocarpus were shown to be  between the corresponding 
indicators for Morus and Ficus, with high spatial diversity.

The PR of Ficus was 41 (Table 2), the highest among the 12 
genera of Moraceae in China. The patch types were species 
comprised of 1 to 37, 38, 40, 43, 49, and 50 (Figure 1H). The spatial 
distribution of Ficus was close to that of Broussonetia, though 
farther to the south (Figure 1H), and the spatial distribution was 
centered. However, the number of Ficus patches was 2.5 times that 
of Broussonetia, and the total shape index (TSI) was 4.5 times that 
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of Broussonetia. The most extensive patch index (LPI), SHDI, and 
SIDI values of Ficus were higher than those of Broussonetia 
(Table 2). Among the Moraceae in China, the spatial distribution of 
Ficus was the most diverse and widely distributed, with the highest 
number of all patches (NAP), number of patch types, total shape 
index (TSI), SHDI, and SIDI values (Table 2). Therefore, areas with 
a substantial number of Ficus could be used as protected areas to 
protect the Moraceae resources in China.

4. Discussion

Our research applied spatial variety pattern indicators using 
spatial calculations based on the number of patches, genus and species 
types, and distribution areas. Spatial diversity patterns were calculated 
using spatial arrows based on the number of patches, genus or species 
types, and their distribution areas to create Moraceae’s genus and 
species diversity in each county. Based on the patches, the analysis of 
the kinds of genera or species and their distribution areas in the study 
enables the species of mulberry genera and species in each county to 
be  derived, and the spatial variety index can be  computed. The 
computation of the spatial diversity index can quantify spatial 
diversity, which is unique to this research.

One of the most important features of species spatial 
distribution was the large-scale pattern of species diversity 
(Tittensor et al., 2010). The large-scale pattern of species diversity 
and its formation mechanism is one of the core issues in ecology 
and the basis of biodiversity conservation planning (Stuart-Smith 
et al., 2013). The most significant feature of this study was that the 
distribution was precise to the county level, quantitatively studying 
the spatial diversity of the Moraceae in China, and the diversity 
types were divided based on the number of species. Using GIS to 
draw distribution maps enabled us to carry out a spatially simple 
and intuitive observation of the species diversity of Moraceae in 
China and obtain spatial diversity computation indicators from 
patch maps. We obtained data on the spatial diversity, evenness 
index, and several patches using the spatial diversity model 
indicators. And then, we  can quantitatively analyze the spatial 
diversity of Moraceae in China. Carrying out a study at this large 
scale not only enabled us to discover the spatial diversity center of 
Moraceae in China more accurately but could also aid in protecting 
and utilizing it.

The diversity analysis of genera can provide evidence and 
indications for investigating the evolution of flora (Yue, 2001). Among 
the Moraceae in China, the patch indicators of monotypic genera were 
consistent with the species, and spatial diversity did not differ between 
the species and genus. The number of all patches (NAP), total area 
(TA), and spatial distribution range of Maclura were the lowest among 
all 12 genera. Maclura’s most extensive patch index (LPI) was the 
highest among the 12 genera, and the spatial distribution was the most 
concentrated. Among monotypic genera, Cannabis had a moderately 
substantial total shape index (TSI), the most substantial number of 
patches (NP) and entire area (TA), and the most comprehensive 
distribution range. Among monotypic genera, the patch richness of 
Streblus was the highest, the total number of patches and total 
distribution area was the smallest, and the spatial distribution range 
was the smallest. The total shape index of Streblus was moderately 

small, and the distribution was relatively concentrated. We found that 
Streblus was mainly distributed in the south of Yunnan, the western 
part of Guangxi, the central and western parts of Hainan, and the 
southern part of Guangdong. This was because these areas are mostly 
mountainous, and the temperature decreases with elevation, providing 
different environmental conditions for Streblus, which can tolerate a 
narrow range of conditions.

The SHDI and SIDI diversity indices of Streblus were the highest, 
and the spatial distribution was the most diverse among the genera 
with few species. Streblus had more patch types, but the number of 
patches was small, and the total shape index (TSI) was low. Streblus 
was a non-monophyletic group, far from other genera. We found that 
Streblus was mainly distributed in the south of Yunnan, the western 
part of Guangxi, the central and western parts of Hainan, and the 
southern part of Guangdong. Because these areas were primarily 
mountainous, the temperature decreased with elevation, providing 
different environmental conditions for Streblus, which can tolerate a 
narrow range of conditions.

Among the genera with lesser species, the number of all 
patches (NAP), total area (TA), total shape index (TSI), SIDI, and 
SHEI values of Broussonetia were the highest. Broussonetia was 
widely distributed, and its distribution was the most diverse. The 
ecological adaptation of Broussonetia papyrifera was strong, and 
this species was widely distributed in China. The reason why is 
that the B. papyrifera population has high genetic diversity due to 
the fact that the tree was a cross-pollinated plant and geographical 
isolation due to features such as rivers, mountains, roads, and 
canals that block the flow of genes between Broussonetia 
papyrifera populations.

Among the Moraceae in China, the spatial distribution of Ficus 
was the most diverse, with the most significant number of all patches 
(NAP), number of patch types, total shape index (TSI), SHDI, and 
SIDI values. The diversified centers of Ficus were distributed in 
southeastern Gansu, northeastern Guizhou, southern Yunnan, 
southwestern Guangxi, southern Taiwan, and western Hainan. The 
spatial diversity of Ficus could be used when designating protected 
areas for the Moraceae in China. The spatial diversity center of the 
Moraceae in China was mainly distributed in tropical and subtropical 
regions. This conclusion was consistent with the view put forth by the 
Flora Reipublicae Popularis Sinicae that the Moraceae in China were 
prolific in tropical and subtropical areas, with a few distributed in the 
temperate zone.
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