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Potential prediction of Ditylenchus destructor in
Inner Mongolia based on MaxEnt
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Abstract: [ Aim] To ensure the stable and healthy development of the potato industry, strengthen the quarantine and control of Di-
tylenchus destructor, a prediction and analysis of fitness zone in Inner Mongolia was conducted. [ Method] Based on the latest distri-
bution and environmental data of D. destructor in China, the suitability zones of D. destructor in Inner Mongolia under current and fu-
ture climatic conditions were predicted by MaxEnt ecological niche model and ArcGIS software. [ Result] The mean AUC of the
MaxEnt model was 0.929, with accurate and reliable prediction results. The prediction results showed that under the current climatic
conditions, the D. destructor had a suitable area of 4.18x 10 km’ in Inner Mongolia, accounting for 35.31% of the total area. It
showed that the total area of the fitness zone of D. destructor in Inner Mongolia Autonomous Region would be expanding in 2021—
2040 and 2041—2060; among them, under the SSP1_2.6 climate scenario, high fitness zones of D. destructor may appear in
Chifeng, Tongliao and Hinggan League; under the SSP3_7.0 climate scenario, high fitness zones of D. destructor may appear in Er-
dos, Chifeng and Tongliao. Further, the Jackknife method identified temperature seasonality, precipitation of the wettest month,
mean temperature of the coldest quarter, mean diurnal range, and mean temperature of the wettest quarter as the main environmental
factors affecting the distribution of D. destructor. [ Conclusion] The D. destructor has the risk of further spread in the Inner Mongolia
region. It is recommended that in future climate scenarios should strengthen the transfer of quarantine and epidemic monitoring to

prevent further expansion of D. destructor in cities with highly suitable areas for D. destructor.
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Table 1 List of 19 environmental factors

EIS AV ]
Variable AR AR Variable description
code

biol YR Annual mean temperature/ C

bio2 B IR 2 A ¥R Monthly mean diurnal temperature/°C

bio3 BRI 2 F4E 2 WH Isothermality ( Bio2/Bio7) x 100

bio4 W 25 AR fb J7 28 Standard deviation of temperature
seasonal changex100

bio5 e H i Max temperature of warmest month/ C

bio6 =% H E5ARIE Min temperature of coldest month/°C

bio7 AR AL VE R Range of annual temperature/°C

bio8 IR 23X Mean temperature of the wettest quarter/°C

bio9 fix T Z2F- 3 Mean temperature of the driest quarter/°C

biol0  HHEZ-IiE Mean temperature of the warmest quarter/°C
bioll ¥ ZFIE Mean temperature of the coldest quarter/°C
biol2 4AFEHFEMI A Annual mean precipitation/mm

biol3  fixJ% H BT & Precipitation during the wettest month/mm
biold T HEW = Precipitation during the driest month/mm
biol5  FEFNIRASILTT2E CV of precipitationx 100

biol6  FlZERE R i Precipitation in the wettest quarter/mm
biol7  H TZEfEH = Precipitation in the driest quarter/mm
biol8  IWEZE[EH = Precipitation in the warmest quarter/mm
biol9  fI2ZEMETN & Precipitation in the coldest quarte/mm
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Fig.1 Heat map for correlation analysis of environmental factors
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Fig.2 ROC curve of predicted distributions of
D. destructor in Inner Mongolia
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Fig.3 Potential distribution of D. destructor in Inner Mongolia
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Table 2 Proportion of adaptive regions of D. destructor in Inner Mongolia under different climate scenarios
AL Unit: %

SE AR XA MR SSP1_2.6 SSP3_7.0
Type of suitable area Current 2021—2040 2041—2060 2021—2040 2041—2060
4Eidi 41X Non suitable are 64.69 51.45 52.44 54.41 48.43
RIGE X Low suitable are 23.03 31.36 28.40 31.99 32.92
3 A X Middle suitable are 12.28 17.13 16.78 14.60 17.94
A X High suitable are 0 0.06 2.39 0 0.71
109°E ll(l)°E lZ(?“E 13(I)°E lO(IJ°E ll(l)°E 129°E 139°E
SSP1_2.6 2021-2040 R SSP3_7.0 2021-2040 R
s0ned HS0°N  500ne] s0°N
450N L15°N  g500e] bsoN
40°N MO°N  40°M M0°N
:l 4k5& £ [X Non suitable area
D CIE 4 X Low suitable area I:I JEi& 4 [X Non suitable area
35 340 170 0 B |:| " X Middle suitable area [550n Yoo\ 30 10\ 6 240 km I:l fIGEE (X Low suitable area  [550nc
- 3 A ! i J| - &k X Highly suitable area i L i ) . ) D 13& 4 [X Middle suitable area
100°E 110°E 120°E 100°E 110°E 120°E
IO(I)°E ll(l)°E 12(I)°E 13(I)°E l(](?"E llq”E IZ?OE 13?°E
SSP1_2.6 2041-2060 SSP3_7.0 2041-2060 A
500 LS0°N  500ne] soon
45°NH 5N 4500 [H5°N
40°N L0°N 40on] H0°N
:l 4Ei&4E X Non suitable area l:l 4EiE 4 [X Non suitable area
:l fi&3& £ [X Low suitable area I:l fi&i&E 5 [X Low suitable area
35 300 170 0 ST D HIEE X Middle suitable area | 3son 38 300 170 0 G D 2L [X Middle suitable area |55y
i ? . - {34 X Highly suitable area i - &4 [X Highly suitable area

100°E 110°E 120 100°E ndE 120

B4 RFEEEBEETEEZLZHENSTHHRNBES X[ HES 5 S(2023)032 5]

Fig.4 Potential distribution of D. destructor in Inner Mongolia under future climatic conditions
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Table 3 Environmental factor contribution rate

and displacement important values FIH Jackknife JJ ]k ﬁ\ﬁ% HEEHF Xﬂfﬁ% et

A Bk 4% B SEAMUME HE (B 5) | FEAS A FREE N 1Y 5Tk
Variable code  Percent contribution/%  Replace important values %*ﬂﬁ%ﬁﬁ%% Eﬁ ;’E biod biol3 bioll bio2 bio8

bio4 25.7 15.1
biot3 256 410 B 5 ANFREIS R PERBE D F AR B T
biol1 142 26 PR 25 R 7 2 R S 225 2 s 774 0 2
e o o SRR T2 AR, RS 254 b T R

biol7 3.8 1.3 KT 0.5 B, ek i #4835 PR i 78 591X 8] v [ A A
biol5 28 46 TR REZRL R kA, REFT AT 27

bio3 1.8 1.5
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{8 55 i e 25 28 R AR ) 2R R AR — B
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= [fi—Z5E With only variable
T KA B Without variable
2 biol7 n—
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EHANIRIY 2 Regularized training gain

BEl5 BRELARSHRUER(TIE)

Fig.5 Jackknife results of prediction process of D. destructor
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Fig.6 The response curves of D. destructor to main environmental factors
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