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Prediction of potential suitable distribution areas of oak wilt pathogen
Bretziella fagacearum in China under climate change

Yan Ziyi' Cui Yaqin® You Chongjuan”
(1. Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China;

2. Forestry and Grassland Bureau of Shanxi Province, Taiyuan 030012, Shanxi Province, China)

Abstract: In order to reduce the risk of outbreak of oak wilt under climate change, based on the existing
distribution data of fungal pathogen Bretziella fagacearum, the main bioclimate variables affecting its
distribution were selected, and the potential suitable distribution areas of B. fagacearum in China under
future climate conditions (SSP126 and SSP585) were predicted with optimized MaxEnt model. The re-
sults indicated that the maximum temperature of warmest month, mean temperature of driest quarter, an-
nual precipitation, and precipitation of driest month were the main bioclimate variables affecting the dis-
tribution of B. fagacearum. The mean value of area under curve of the receiver operating characteristic
was over than 0.90, and the model prediction results were reliable. Under current climate conditions, the
suitable distribution area of B. fagacearum was about 1.39x10° km®, accounting for 14.48% of the total
area of China, and the highly suitable distribution areas were mainly in northern Hunan Province, cen-
tral and southern Zhejiang Province, southeastern Hubei Province, western Jiangxi Province, and north-
ern Xinjiang Uygur Autonomous Region. Under the future climate conditions (SSP126 and SSP585),
the suitable distribution area of B. fagacearum would increase, in particular, the highly suitable areas, as

the highest degree of climate anomaly occurs in high suitability areas. Furthermore, the centroid move-
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ment track of B. fagacearum is within the scope of Hunan Province, and there is a trend of moving to

the north.

Key words: climate change; Bretziella fagacearum; MaxEnt model; suitable distribution area; centroid
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Fig. 1 Main environmental variables affecting the distribution of Bretziella fagacearum

22 EEMETEWNHFRNEERE S IR

RS s 255 AT 114 43 A 3R B 4 4 S SR BRI A
AR F I 7 i 2 X LG (11 2) o M f g H e
TRIE A 25.12~33.20 CHHal FARM AL 200 B AE A7
L R F] 28.70 CCHT, 129 R Y 40 A7 M i =1 i
66.5% (&l 2-A) 5 Y i T 2= B °F 34 i &y -3.36~
5.37 CH f AT AR 2509 R AR A7 (8 2-B) 5 44 F%
KR 806.57~1 169.94 mm i fe i ‘B RRAR 255 1 4=
£, Y KB T 300 mm 5855 T 1900 mm R E
ANF TR 22005 B A A7 (1 2-C) 5 M d5 T H Bk i

41 38.06~68.61 mm I i 38 FLARAT 2590 B AE A7, M i
T H B K 5 T 150 mm B, 3% 0 6 0 ¥ AR E
(K 2-D).,
2.3 MaxEntiZEMEAL R AEE 1M

MR 1.0 HAREZLA i LS, AAICC 1)
B0 0, RIS E A W R B AR (18] 3) .
AL J5 ) MaxEnt 4 %1 31| 25 45 1% °F- 24 AUC {8 K
0.985 (&l 4) , B {5 T B AL ¥ 000 4 A 455 784 (1) 5F- 2
AUCTHE (0.500) , & B IZ A AL 1500 25 S AR # 4f, ol H
AR A 22905 DA TS A A XA J

071 A 07F 4
0.6 0.6
0.5F 0.5
04} 04F
03F 0.3F
£ 02} 02F
S o01f 0.1t
2
2‘ 0'0 —I 1 L 1 L 1 L 1 L 1 J 00 C L 1 1 1 L 1 1 1 1 L L J
S ~40-30-20-10 0 10 20 30 40 50 60 -60-50-40-30-20-10 0 10 20 30 40 50
2 B IR A B e i B BRTFREPHEE
é Max temperature of the warmest month/C Mean temperature of the driest quarter/“C
2 08f 07r
3 074 € 06 P
o .
0.6
€ 0.5F
R 05} 04
04f i
03k 0.3F
02} 02}
0.1F 0.1F
O'O T 1 L L L L 1 L L J 00 I- 1 1 L L L 1 1 1 J
=50 0 50 100 150 200 250 300 350400

K
Annual precipitation/(x10° mm)

REAKE

Precipitation of the driest month/mm

2 MR ERE S R X X SR IREE IR R AN R B 2%

Fig. 2 Response curves of main environmental variables affecting the distribution probability of Bretziella fagacearum
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Fig. 5 Potential suitable areas of Bretziella fagacearum in China under current climate condition
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Table 1 Potential suitable areas of Bretziella fagacearum in China under current and future climate conditions

e RBRIAE 5E SSP126 T R A 17 5 SSP585 T
U Under low forcing scenario SSP126 Under high forcing scenario SSP585
U Al
i~ Area under 2041—2060 2061—2080 20412060 2061—2080
Suitable

current climate

area iy A mAEe mR mAEe R mARe mR mREfE

(cxoln Odslironli/) Area/ Change area/ Area/ Change area/ Area/ Changearea/ Area/ Change area/
(x10°km?) (x10°km?) (x10°km?) (x10°km?) (x10°km?) (x10°km?) (x10°km?’) (x10°km?)

fRIE A X 2.49 12.61 10.12 12.50 10.01 13.59 11.10 13.39 10.90
Highly
suitable area
HhidE R X 4.67 10.57 5.90 10.55 5.88 10.87 6.20 10.66 5.99
Moderately
suitable area
i A= IX. 6.74 13.68 6.94 17.35 10.61 16.75 10.01 15.59 8.85
Slightly
suitable area
AR 13.90 36.86 22.96 40.40 26.50 41.22 27.32 39.65 25.75

Total area
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Fig. 6 Potential suitable areas of Bretziella fagacearum in China during 2041—2060 under future climate condition
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Fig. 7 Potential suitable areas of Bretziella fagacearum in China during 2061—2080 under future climate condition
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Fig. 8 Multivariate environmental similarity surface of Bretziella fagacearum during 2041—2060 (A) and 2061—2080 (B)
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IR A OGP AR . RN B (2011)
WFFELE R AR Rl 22005 T 20 A= A0 A s 4 Uik
JIE 2 25~32 °C, HTR 22 A= K Y f i T FE S L 16~
28 C, Bl i EE N 24 °C, SAMI  EE H & mii
FEM R IR AR & o Mg H i 25.12~
33.20 °C Ji T Z PR -3.36~5.37 °C AR
K 54 806.57~1169.94 mm LA K & + H Bk &
38.06~68.61 mm M e idi FARM AL ZE AR . TR
T JEL I 2R AP ) S SIS AR R T AT R RS X, T AR
R At 25 TR AR A DX A AR rh AR AR R A AR
ARHBIX o TR , BRARS At 2 0 T ) A )~ e P S A Y
TIPS A X A AR R

AT T Z5 R 7R, AR S5 S AR A
ZE BRORE 1] JUE— 2D, BOY R AR A NI
T A DX TR TSN L i 4 R 5 USRS ZRbk
AR E WY 0B FM H) (Bosso et al., 2017; Hes-
senauer et al., 2020; Herpin-Saunier et al., 2022)
Herpin-Saunier et al. (2022 ) 1A ki B2 FIE BE (FEK )
JERZAR A A R I R RR HR HE
SO SR 1 AR B R A YR L
B, I 2RI K 78 Ao B o VAR T S LD A
AR (IR, 2020) o FRLHS , AR AR A BREE
T SZ RO o Dt e ol 00 5 1) € v D) 1) v
SRS e £ B Ml DAL RE A L. ARESE I Z T A
LU T 45 50 W, R AR UM 2 1 = T AU e 3h

BORIX S AR 122005 7 e 1 AR DR AR R X A
AR 1 X F A5 100 P 5 i A Aty 2 AT 1) J LA T
B FAEAR I B B BT S i A8 4k, DA T
T ISR RS Aty 2 5 AT 1) e A DX TR B S 34 (Lin-
nakoski et al.,2019) . Ak, S {55 (2023) I , 78
AR 5L SSP126 T, KV it bt X )3
FERBE AR A2 1 R SE H AT S I I L4 | bl
J& 2 WA [ RS 1T TR 5 TR AR R AU Sy i ie
1737 SSP585 T, BN [H] 4 A% , Wit B AR /K Y 28 Tk
FERe b, B ENE , iX 25 e ARG M ff e 1
SRAE R PR ZE R 0 | A X (R s
DO TR BT sk a3

FI 7 b B R R BURR A 280 , (HH 32 2897 8%
JRAE AR E ATz o PIVIUES (2021) P A 4
IR ARE Y 3 AR A A e v [ P R L X, R
HROR BT L B R 2 0 1L K R B L Dk A X Sy LA
PR A L DX 5 5 AS BT TN £ R A 2 T A DX
FEAHAT . 7R 2F A0 B Y v i 1 AR XA B X
S, O 75 4 2 TR AN T B R 2 R A
WA, T 45 S rh o s G AT A 208 TR 1 e i A
DX, AE 2 DX PR SR AN R R A AR
ARG 220 2% R AT MR . PG (2021) 0
ARG BN 1 D R R )RR TR 3 A1 X
W R, ARAR AR B A A b A, HA%
A 07 A Ve R T RO AR, SRS
U Fr AR A 22 005 T et A DR ) G T RS B 4G
R—2 (Sturrock et al.,2011) . K1, AR P4k Je Al 4
AR AT F i LA K I oot A= X Y 22 A, 7)1
B EEHS  EE T R EE L LU PG4 e AR 1AL P R
WTTAR TR 2 B RN e 4 S A5l DX g 1 X
IO A B AR 22 00 B A A R K o

BRI F-oh ek AR AR 8T 55 A%
PRI PR -t 2 X0 i 5 14 A R IO A S
W, R A A P 3 2 X HEA T O, IR 7525 08 |
R B [H & . Gearman & Blinnikov (2019) F| F
MaxEnt F5 8 T 1 BRAR A 25 9 7 5 [ B 2 o ik M
AT 231 DX, IA O T M8 5 B R+ S R 5 )
HAPATH FEHIE AT o A, MR Al 20 1 n] e
A A, W R W Carpophilus sp. 17N g H
Pseudopityophthorus sp. % #1716 HE , 1L, 1590 R
HoAnay FAEYI AT E R E LSS MR A
R T TR 3 A IX B4k (B AL B R s 5t 5 27
F2 = Z AN EAE G ZME LB, 3 AT e
WA XA — Mz, N —PWeaEaHE
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