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Abstract

Ferula sinkiensis K. M. Shen, a perennial short-lived plant that flowers and sets seeds only once in early
spring in the desert, has extremely high economic and medicinal value. Over-harvesting, harsh environment,
and the slow reproduction of F'sinkiensis have led to a sharp reduction in its distribution range. This study
focused on F sinkiensis and investigated its distribution area, population size, and plant quantity in its
distribution area from 2022 to 2023. The age structure of F sinkiensis was clarified, and the resource stock
and seed production potential of F' sinkiensis were quantitatively calculated. Through correlation heat maps,
PCA analysis, and forest random models, the limiting factors for the population recovery of F sinkiensis
were explored from both biological factors (plant diversity) and abiotic factors (soil physical and chemical
properties). Based on the current and "historical" distribution points of F sinkiensis , the MaxEnt model was
used to determine the suitable habitat of F sinkiensis in the Ili River Valley. The results are as follows:

1. Research on the resource quantity of F sinkiensis . (1) The total distribution area of F sinkiensis 1is322.84
hm?. Among them, there are 12 relatively independent populations with high density (core distribution area),
accounting for 19.7% of the total distribution area; (2) There are currently 907,100 plants of F sinkiensis , of
which 71% are in the core distribution area; (3) The age structure of F sinkiensis is growing; (4) From 2023
to 2031, it is estimated that F' sinkiensis will produce 411.21x10[] seeds, which can support the maximum
seeding of 2877.9 hm?.

2. Research on the limiting factors for the population recovery of F sinkiensis . (1) Ferula sinkiensis K . M.
Shen shows a heterogeneous distribution pattern in its distribution area, with the bottom of the slope (3.06
plants/m?) >the middle of the slope (1.45 plants/m?) > the top of the slope (0.70 plants/m?); (2) The population
recovery of F sinkiensis is positively correlated with abiotic factors such as organic matter, total nitrogen,
and alkali-hydrolyzable nitrogen, and negatively correlated with abiotic factors such as electrical conductivity.
Considering the population distribution characteristics of F sinkiensis , which is more at the bottom of the
slope and less at the top, the soil quality (SQI) of different slope positions was calculated, and it was found
that the bottom of the slope (0.469) > the middle of the slope (0.438) > the top of the slope (0.363), and soil
quality is significantly positively correlated with the distribution density of F' sinkiensis ; (3) The population
recovery of F sinkiensis is positively correlated with biological factors such as the number of species,
Simpson index, Shannon-Wiener indeX, and evenness in early spring (the early growth period of F sinkiensis )
and late spring (the late growth period of Ferula sinkiensis), and negatively correlated with biological factors
such as community density in early spring and late spring; (4) After ranking the abiotic and biotic factors
comprehensively, it was found that water, early spring community density, electrical conductivity, alkali-

hydrolyzable nitrogen, and the density of early spring communities excluding F sinkiensis are the top five



ecological factors affecting the population recovery of F sinkiensis , among which water and alkali-
hydrolyzable nitrogen are positively correlated, and early spring community density, electrical conductivity,
and the density of early spring communities excluding F sinkiensis are negatively correlated.

3. Research on the suitable habitat of F sinkiensis in the Ili River Valley. In the Ili River Valley, the high
suitable habitat for F sinkiensis accounts for 7.3% (19,516.8 km?), mainly concentrated in Yining County,
Yining City, Nalati County, the sub-optimal habitat of F' sinkiensis accounts for 8.2% (21,922.9 km?), they
are mainly distributed in Nilihe County, Gongliu County, Tekes County and Yining County.

In conclusion, this study clarified the resource quantity of F sinkiensis , providing support for the protection
of germplasm resources, quantified the limiting factors and suitable habitats affecting the population recovery
of F sinkiensis , and provided important data and technical research support for the field management and
artificial cultivation of F sinkiensis .

In conclusion, this study clarified the resource quantity of F sinkiensis , providing support for the protection
of germplasm resources, quantified the limiting factors and suitable habitats affecting the population recovery
of F sinkiensis , and provided important data and technical research support for the field management and
artificial cultivation of F sinkiensis .

Key words: Ferula sinkiensis K. M. Shen ; age structure; biological factors; abiotic factors; suitable habitat
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P11 e o 2 A B
Fig.1-1Habitat of Ferula sinkiangensis K.M. Shen
I Bl () JUETSERT B BRI A B (b) BTSERT M N R A B (o) N
RIFEHH SRR R B (d) AIHERHT SRR 2L

Note: Figure (a) shows the distribution of Ferula sinkiangensis K.M. Shen population on the slope;

Figure (b) shows the distribution of Ferula sinkiangensis K.M. Shen population at the foot of the slope;
Figure (c) shows the unflowered Ferula sinkiangensis K.M. Shen; Figure (d) shows the flowering Ferula

sinkiangensis K.M. Shen.
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