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Abstract: Agropyron mongolicum, a plant under second-level key protection in China, posess strong drought
resistance and adaptability. Hence, this species has significant value for the restoration of desert grassland vegetation
and as a genetic resource for wheat ( Triticum aestivum) breeding. Because A. mongolicum is sensitive to changes in
environmental factors, it is important to identify its optimal habitat conditions to forecast its potential distribution
under various climate scenarios; such information will provide crucial guidance for its conservation. In this study, a
maximum entropy model was constructed using 119 accurate distribution records and data for 39 environmental
variables. The model, which was implemented in ArcGIS software, was used to predict the current and future
suitable growth areas for A. mongolicum under two different climate scenarios (SSP1-2.6 and SSP5-5.8). The

results show that precipitation of wettest month, seasonal variation coefficient of temperature, and soil pH are the
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primary natural factors influencing the distribution of A. mongolicum. At present, suitable growth areas for A.
mongolicum are predominantly in northern China’s arid zones, with large populations distributed along the borders of
Inner Mongolia, Shaanxi, and Ningxia. Under both projected climate scenarios, the suitable habitat for A.
mongolicum is expected to shift westward to varying extents. Under future climate change scenarios, the overall
distribution pattern of A. mongolicum’ s potential growth areas will resemble the current one, but there will be
substantial changes in suitability for A. mongolicum growth. Highly suitable areas for A. mongolicum are projected
to migrate northward under these future climate scenarios, primarily to central Inner Mongolia. Consequently,
conservation efforts for A. mongolicum should concentrate on areas which currently have dense communities and pay
attention to potential future habitats in central Inner Mongolia.
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Fig. 1 Distribution points of reed grass in China
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Table 1 39 independent natural environment variables
7% it Variable f#i& Description B Unit
Biol ARSI EE Average annual temperature C
Bio2 JE IR 22 H ¥ Monthly mean temperature difference between day and night C
Bio3 BRI 25 5 4F 1 2% L {H Temperature difference between day and night/annual temperature difference %
Biod SR ZE T S Bl 2 5L Seasonal variation coefficient of temperature
Bio5 fe A fie I Max temperature of warmest month C
Bio6 Fe % H 5K Min temperature of coldest month C
Bio7 AR JEAS AL F Temperature annual range C
Bio8 fie 17 Z= 47 Mean temperature of wettest quarter C
Bio9 e T2 Mean temperature of driest quarter C
Biol0 % 221 Mean temperature of warmest quarter C
Bioll % 2 Mean temperature of coldest quarter C
Biol2 A4 F% 7K B Annual precipitation mm
Biol3 fe i A B 7K it Precipitation of wettest month mm
Biol4 fi% T A F# 7K it Precipitation of driest month mm
Biol5 Z 45 PEFE 7K i Precipitation seasonality mm
Biol6 fie i ZEF# 7K 1 Precipitation of wettest quarter mm
Biol7 fit T Z=F# 7K it Precipitation of driest quarter mm
Biol8 F W 2 - H4[% 7K i Mean precipitation of warmest quarter mm
Biol9 % 2= H4J R K i Mean precipitation of coldest quarter mm
aws_class A UK & & Available water content of soil (AWC) %
s_clay W% )2 HHER R4 43 Subsoil clay fraction FHESIL (wt. 20)
t_bs LR AN BE Topsoil base saturation %
t_cacos3 Tk R 4 5% 1 JK 7 18 Topsoil calcium carbonate A (we. %)
t_cacos4 TR Lk & it Topsoil gypsum BEHESIL (wt. 20)
t_cec_clay PR 2 4 HE BH B 138 8 71 Topsoil cation exchange capacity (CEC)(clay) comL-kg
t_cec_soil 22 4 5 F 3¢ 4 1 Topsoil cation exchange capacity (CEC) (soil) comL kg '
t_ece 1 53 Soil conductivity (Elco) dsem™!
t_esp AT A4l Soil exchangeable sodium (ESP) %
t_gravel F 2 L HER AT & & Topsoil gravel content HAE 53 e (vol. %)
t_oc Hi HLAk 7 4t Topsoil organic carbon ERE (v %)
t_ph_h,0 6% Topsoil pH (H,0)
t_ref_bulk + 38 %% # Topsoil reference bulk density grem ?
t_sand b7 it Topsoil sand fraction BEhEH A (wt. %)
t_silt F 2 L HOBYRL 253 Topsoil silt fraction oA 4 (wt 26)
t_teb &4 R 3 Topsoil exchange base (TEB) comL kg '
t usda_tex USDA + 3 i 143 2¢ Topsoil USDA texture classification
elev Wi Elevation m
slope i Slope °

aspect

W] Aspect
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Jei o A R AR B R T i R Il A A S 1 2 AR U
N . . . Distributed probability Evaluation level
O {5 (maximum test sensitivity plus specificity
o e R . P<0.16 4Ei& 4 X Uninhabitable area
logistic threshold ) iy DX 48 VE 7 124 R 938 A= DX 0
T 0.16<<P<<0. 30 {3 £ X Low suitable area
VD PR A A HER (P) o ArcGIS 10. 4. 1 8 S
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ArcToolbox T.H 4 i) 5 43 2 (reclassify ) fig 2, AR 48 N o
. 0.60<<P<1.00 /15 A X High suitable area
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TE B 4002 2 5 R B R A58 4 b, Biol3 D
(B F B K 5 ) 1 s ik S B ke L o 46. 8% s Hok tsand | -0.13| 0.11| 0.11|-0.33| 0.11 | 0.16[-0.17
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Table 3 8 natural environment variables and their contribution

rates and important values

A5 b piyiEs HEAME
s IJ- {ﬁj $ 0.033333333, AICc=2634. 099102, Variable Percent con-  Permutation
ﬁﬁ’ﬂﬁ*ﬁ E!%%ME.’ Wi=2.7, Fczlptho %5 S TN - tribution (%)  importance
$#] AUC=0. 946(E 4) ,}r M 2Z=0.011, ##z Biol3 #x i H F& /K it Precipitation of wettest 46.8 41.8
™ month
AUC KR IFAR Pu Ak J5 19 S IR AL, A BIF 5 1) A5 A1
- o Biod i 2= 15 P25 8l R 4L Seasonal variation 33.9 41.0
Jai :'Fﬁ: s o hﬁ iﬁ( = T{ s &!@ AT coefficient of temperature
N E e
i Fimhﬂﬁ%ﬁ':ﬁ’ﬁﬁ{m” INECE I T t_ph_h,o BRI Topsoil pH (H,0) 7.4 2.6
2.4 Ei{bﬂ 7 B A R A Biol 4V ¥ 8 Average annual temperature 5.3 6.8
4% MaxEnt *ﬁ ﬁg Tjﬁ\ {M % % (ﬂ‘i‘ bn £ ArcGIS t_sand ¥ 7% & Topsoil sand fraction 2.9 0.7
10. 4. 1, 3 P8 77 i 700 5 60 hy W Ak Bl B, T Al A% elev {3 Elevation 2.7 6.1
BOYE AT 2 e IR 4 A E R B (E P (0. 16) %% Biol5 275 14 F# /K fi Precipitation seasonality 0.6 0.6
VbR R 4 R AR IE AR R AR X B AR XK 4 Bio3 /BB 2 15 47 I 2% L AH Isothermality 0.3 0.5
1.01 0.8 0.8
0.7 0.7
0.8f 0.6} 0.6
0.6F 0.5¢ 05}
0.4 0.4}
.
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Fig. 3 Response curves of 8 environmental factors
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Fig. 4 Model ROC curve
T A AL Area units: J3°F 5 A B X 10" km’
SSP1-2.6-2070 821.967 42.693 50.747 23.219
SSP1-2.6-2050 825.125 47.234 52.767 13.498
4 i Current 820.269 43.523 52.394 22.439
SSP5-5.8-2050 808.017 50.767 64.628 15.212
SSP5-5.8-2070 811.580 51.564 56.609 18.872

4@ 2E X Uninhabitable area = {i&E4E[X Low suitable area = F3& 42 [X Medium suitable area = /=i /E X High suitable area
5 WEAEELEXERE

Fig.5 Area change of suitable area of reed grass
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