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Prediction of Potential Geographic Distribution of
Milionia basalis Walker in China
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Abstract ;. Milionia basalis Walker is a forestry pest,which has broken out in recent years,and it is seriously harm-
ful to Podocarpus spp. . In this study,the potential geographical distribution of M. basalis in China was predicted by
MaxEnt. The environmental factors affecting the distribution of M. basalis were evaluated using the jackknife method
and the response curve of environmental variables. The results showed that 17. 3% territory of China was suitable for
the survival of M. basalis. Among them ,the high,medium and low suitable habitat accounted for 3. 6% ,3. 5% and
10. 2% respectively. The potential suitable area of M. basalis in China mainly distributed in south of 34° N and east
of 92°E. Among them, The high suitable areas mainly distributed between 18°N to 28°N. The precipitation of war-
mest quarter( biol8) ,the isothermality ( bio03) ,the min temperature of coldest month ( bio06) ,the precipitation of
driest month ( biol4 ) are the dominant environmental factors affecting the potential geographical distribution of

M. basalis.

Key words: Milionia basalis; MaxEnt model; potential geographical distribution; environmental factors
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Fig. 2 Jackknife test of regularized training gain for environmental variables

2.3.2  PRSEAR AR A R b R )5
A 3 Al Y, R R ) o A i B e 1

ZEf% K (bio 18) FUX& MmN, HppEKEH
400 mm BFE 2B TR 0.5, 4K E A3 1 800



110 ]

woK ¥ B F

2020 4

mm 5 SRR 1; SR (bio 03) v 10 ~
30 M3 A= 1 BB ST A, > 30 3 A= 15 4K
PR 1, WS REE (RS, 100 T 05
BT AREKE (bio 14) 240 ~30 mm 35 A4 46 4%

B J Bt o /K P N 22 12 /b, 2 320 mm S5
THAE ; bio 06 He¥® H m IR BN -10 ~ 11°C I i&
AR L B I 2 R, R 11 CH R,
B J Bt o U0 B P38 = g e D, & 24 CLARBT

Bl (BB I 2URIBE I, ROk i 30 mm B fRfm, R,

10f 1

0af 1 09

08f 1 08

207 1 o7

Eus- -ﬁus

o5 r 1i105

04 fﬂgm

03f i 03

02 1 02

0.1 4 ot

0.0 . 1 T i i i i { { i 4 oop '
2200 0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 10 20 30 40 S0 60 70 80 90 100

bio I8REEERKE/m bio 03 HiRiE

10 T T T I T I T I
09 oy ’ \ 1
i 08 1
o 07 E

ﬁ” ﬁne

mus gm 05

Mo 'ﬂn.a

-40 30 -20 -10 0 10 20

bio 06 &% B RIEERE/C

-80 -70 -60 -50

B3 &%

30 40

-50 0 50 100 150 200 250 300 350

bio 14 FTHEKE/m
EN R

Fig. 3 Response curves of significant environmental variables

3 it

Wl 43 A B R S 5 e R A e L A ) o
TH, Hrp, MaxEnt #58E A58 24 09 90 F 43 A
BB ARZHFFE A IR | Elith 21 % 11
TR A B RIS, A MaxEnt £
R O SR AR AR, PR AR BIF 5% 26 $F MaxEnt
SRR SR A R 0 RO o3 A AR e T

TEARRTER W RET, A2 ) Fh 3 A5 1)
FERNF, ARG E T SR TR LR 19
DA AT, T IR AR R DL AR
Z[E) B AH SRS X T 25 5 7= A — e s ),
T HR USSR, A LA T X R
AR B TTHRSR R PEAN AR B E M, IR AR BRI
AT 38T . B, ARWFSR T 53 A5 M S 4T

TAEPE, XA TR AR AT, —E R
sk G T gk R AL Y TR A 25 . AU T
Phillips 2O Cloglog™ % 1 15 HoAt 3 AN ih 7
KT LG & B “Cloglog” % A fe i HHAR X,
I AR TS LB T Cloglog” REAy i, eAh,
TIE A S A AR 53 I AAEAE IS A A 1) B At 15
ERI IR A EE M & A TS G A
—ER T L S HT 12 R E R,
W E B S e 22 i 2 — . Creley 50 K
R NGl iV] R ERviT =y Rz aa N & BN 1] s 74
¥ (Jenks Natural Breaks) ZEEAL, AT IR e
FREE NI VWi dr SR =R

PTJLAER A i RO A 3R [ g 7 48 T 9 AR
RIFM P H/, 45 45 M i B DR 1 ™ A
FT TN 2 B A e i RO e T 5 A X T
My 2EmARN 17.3%, TEEPTRELH.



oM

ZREE B R A b E WA A AR 111

IR VIR MG IS, Hrh, dEE | SRS AR X
FEIGTRE AR . SRR, Ed )
BRI AR i 0 40T AR T 45 SR 4 S s A R
I 11 FE RS AR DX A A T AT R A I X, X
B e S B & A b XY 2 A 1 AR H AT
Tpc ZABE AR ) 0 245 SR PF A R I U TR 3 E)
ORAET AOARAE, TINS5 AT i B T A 43
VES 34 XYE P AR BB 10 51 AL %
PR, T Xof R s A RO %) W I RN B 4, DA BH 1k i
Y B h E

ARHEFT P RE RSN INRUE 43 A )
NSl B N BV A O TR A SR v 6
PR BRI, BEAh, T RN BE B S A
AU E 1970—2000 AFA9EHE , T 20 4F H TR
AWK, AR, B EdE
SR IRAE— 2 TR B b5 i T 225 SR RS A

Sk

[1IMAR, AR, 5858, 45, — Bl 2 DU 3 i —— 8 i 1
ST . ARG PE 2017 ,31(4) :67-69.

[ 2 ] Inaturalist. Milionia basalis| EB/OL]. (2019-06-14)
[2019-09 - 25 ]. https://www. inaturalist. org/taxa/497516 —
Milionia—basalis.

(3 Byl 15 Y B3R AT 2R W8 W R [ EB/OL .
(2016-06-14) [ 2019-09 -20 ]. http://gx. people. com. cn/
n2/2016/0614/¢347802-28506909. html.

(417K FEL ARl KA B Uk R i R o & %
IUAAT EB/OL]. (2018-10-22)[2019-12-20]. hitp://lyj.
quanzhou. gov. en/ylhh/detail? id=13184.

[S1EFHARBUNIAZE. P HARBUNIAELT
SR AR RO SR R E B s TAERE SN, [ EB/OL]. (2018-12
—-11) [2019 - 12 -20]. http://www. zp. gov. cn/xxgk/zfxxgkzl/
szfxxgk/ zfxxgkml/1100/201812/120181220_1456113. htm.

(61 E&M, ) FHI, BR,E MHEEEHFi—
e PR 1], TP REAR ,2014,27(2) :22-23.

(71K, B 1, M A . R W RO A AR i KU 1
Prafedt [J]. LW R ERL,2019,42(1) :61-64.

[ 8] MAfEnm , A7 4. 55T B d O AR TR ot 0 ofl) A v
e (R H s RR ) AE T E S AR X[ T]. Mol B4, 2019,
55(2).118-1217.

[T XU, KB4, T AN, 45, fE I Mk AR 35 S 4 B L
e IS AL PR ] . HEWIRG 2 ,2019,33(4) :74-79.

(10 VMR 0 AR B, BUK S 45, 6T MaxEnt 455 f) B
o TR I AR ST ] . R 2019 ,33(4) :69-73.

[11]Wang R,Yang H,Luo W et al. Predicting the potential

distribution of the Asian citrus psyllid, Diaphorina citri ( Kuwaya-

ma) ,in China using the MaxEnt model[ J ]. Peer],2019,7 ;€7323.

(12 BRUE 25, AR T . 26 MaxEne A£81 35050 94 1|
AN T A AR LT ]. U1 304,2019,38 (1) :43-52.

[ 13 ] Phillips S J. A Brief Tutorial on MaxEnt [ EB/OL].
2017[2019-12-20]. http://biodiversityinformatics. amnh. org/
open_source/maxEnt/.

[ 14 ]Kumar S,Yee W L, Neven L. G. Mapping global poten-
tial risk of establishment of Rhagoletis pomonella ( Diptera; Te-
phritidae ) using MaxEnt and CLIMEX niche models[ J]. Journal
of Economic Entomology,2016,109(5) :2043-2053.

[15]Wang R ,Li Q ,He S, et al. Modeling and mapping
the current and future distribution of Pseudomonas syringae pv.
actinidiae under climate change in China[ J]. PLoS ONE,2018,
13(2) :e0192153.

[ 16 ] Lopez — Martinez V, Sénchez — Martinez G, Jiménez —
Garcia D, et al. Environmental suitability for Agrilus auroguttatus
( Coleoptera ; Buprestidae ) in Mexico using MaxEnt and database
records of four Quercus ( Fagaceae ) species[ J ]. Agricultural and
forest entomology,2016,18(4) :409-418.

[17 ]Tang J,Li J,Lu H,et al. Potential distribution of an in-
vasive pest, Eu platypus parallelus,in China as predicted by Max-
Ent[ J]. Pest Management Science,2019,75(6) :1630-1637.

LIS TVFAPAR, S Mt B2~y B, Wb 3 A 5 AL 1 4 J B
W T[T ]. A2, 2015,35(2) :557-567.

[19] Elith J, Graham C H, Anderson R P, et al. Novel
methods improve prediction of species’ distributions from occur-
rence data[ J |. Ecography,2006,29(2) :129-151.

[20 JRBAF, X5, 5 . £ v 28 S 00 AR T 5% 7% fig
KBAUAZY TS [ T]. AW 244, 2014,22(2)
223-230.

[21 ] Phillips S J, Anderson R P, Dudik M, et al. Opening
the black box: An open—source release of MaxEnt[ J]. Ecogra-
phy,2017,40(7) .887-893.

[22 ) ERZER0, IR SR 25 55 SR 5 N A
HASHIB TS IR ]. U 304,2015,34(5) :794-800.

[23]Liu C,Berry P M,Dawson T P, et al. Selecting thresh-
olds of occurrence in the prediction of species distributions[ J].
Ecography,2005,28 (3) :385-393.

[24 ] Creley C M, Shilling F M, Muchlinski A E. An ecolog-
ical niche model to predict range expansion of the eastern gray
squirrel in California[ J ]. Bulletin, Southern California Academy
of Sciences,2019,118(1) :58-70.

[25] Pearson R G,Dawson T P. Predicting the impacts of
climate change on the distribution of species: are bioclimate en-
velope models useful? [ J]. Global Ecology and Biogeography,
2003,12(5) :361-371.

(k. AER)



