5542 B 10 ) S &~ £ Eild Vol.42,No.10

202245 A ACTA ECOLOGICA SINICA May, 2022

DOI: 10.5846/stxb202107021766
FHAFE PP BRZEAR. 2 el T A A W ) B R A v I 0 T A T AR XTI AR AR A, 2022,42(10) £ 4225-4235.

Jiang M X ,Zhong W Y, Chen L L.Prediction of potential geographical distribution of predatory enemy Evarcha albaria in tea plantations in China. Acta
Ecologica Sinica,2022,42(10) :4225-4235.

ZEEERREXYAREHRERPEMNEBEEER
Fou iy

,ﬁ_ﬂ}] §1,2,3 ,é‘#’iil’“ ’ %%1&* 2,3, %
| FEARMRF LRI B M 362406

2 [ B VYA F A A S B E R R % R AR E R IR 24 B A 350002
3 BFR A EINAR S 1L > PR IR DT AR, RN 362406

FEEE ¢ BRI A2 45 el B 2 A A £ M DR, X % el U E BT A E R . RS 1 B IR 1 VR 3 A 0 L D B A AR 2
FLA AT VEAE RS0 G CRAPRRI F 1 B Wk | 7843 A H OGS 25 el 3 e i) AR A TR A L T80 S A6 T P B AR ik Y i e v
Y 163 A~43 40 53R 6 AFREEAS Gt F ] MaxEnt BTN 4 HT S Rk (2050 4F ) 2 A5 16 5t (SSP2_4.5 . SSP5_8.5) T H Bl At Wk
e E TR A X, 255 IR, MaxEnt SR [ BEAR W08 708 A= X404 SO AT B0 1 i B, P35 3230 TARRRIE i 4%
T (AUC) {24 0.852 5 A FEA I8 3 15 T 3800 SR S A W) & RSP G ACRARAT . 1 B A v B B 448 03 35 A
Y IS B4 X B HI AR Ly 429.93 77 km?, o5 [ - BRI FRAY 44.78% ; i3 AE X E B MM 7E LU 2R TG 06 228 L R
WITT TTPY GRS N AR, ARSRAEN R, B R A A X AR R E AR S AR T S Bk
VG AR TV RS S AR X k. 7E SSPS_8.5 AU BT, A A DX T AVAR Ak B K, Y BTG 429.93 5 km 1 i 5]
562.2277 km® ,B4EIE 30.77%  ANTFP ARG 5T, FIBERS ok (0 V8 A0 A DX BB O S B 3 AN )RR B i R AL & . AL
Jackknife JJ VLA 3 5 00 B0 Ik TR AR 43 A 1) 32 B R AE 15 R 358 A AR (bio6) IRV 3 B K 32 (biol3) (IR T H
By B K & (biold) FlcE 2 V- B (biol0) o FABEARIR) 2 4340 T o B A 3 b X, o Sk S 2 1A ) T LA Ar R B0, i
T B k) b FIR T S8 50280 S 4 L 2 e 5 sl s S A P D/ 2 Bl A~ A 2 (T AR I 4 22 4 A i 2 7= R 4%
AN EIES2 %3

SRR L W 5 A WA 5 SRR S Y AE A A1 X

Prediction of potential geographical distribution of predatory enemy Evarcha

albaria in tea plantations in China

JIANG Mingxin"*? ,ZHONG Wenyu'*?,CHEN Lilin*""

1 Anxi Tea College , Fujian Agriculture and Forestry University , Quanzhou 362406, China

2 State Key Laboratory of Ecological Pest Control in Fujian and Taiwan Crops , College of Plant Protection , Fujian Agriculture and Forestry University , Fuzhou
350002, China

3 Anxi County Female Tea Master Intangible Cultural Heritage Institute Science and Technology Commissioner Workstation, Quanzhou 362406, China

Abstract: Evarcha albaria (L. Koch) is an important predatory enemy in tea plantations, which plays an important role in
biological control of pests in tea plantations. To study the potential distribution range of the E. albaria and the potential

impact of climate warming on its distribution is of great significance for protecting and utilizing the E. albaria and giving full
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play to its ecological regulation on pests in tea plantations. In this study, based on the current 163 distribution sites and 6
environmental variables in China, the maximum entropy model ( MaxEnt) was used to predict the potential distribution
regions of the E. albaria in current and future (2050) under two climate scenarios ( SSP2_4.5 and SSP5_8.5) in China.
The results showed that the MaxEnt model had a good accuracy in predicting the distribution of potential suitable regions of
the E. albaria, and the average area under the receiver operating characteristic curve ( AUC) value was 0.852; The missing
rate of test samples was basically consistent with the predicted missing rate, and the model construction effect was very
good. The suitable distribution regions of the E. albaria were about 4.2993 million km® , accounting for 44.78% of the total
area of China. The high suitable regions were mainly distributed in Shandong, Henan, Jiangsu, Anhui, Hubei, Chongqing,
Zhejiang, Jiangxi, Hunan, Guizhou, and Fujian in current. Under the future climate scenarios, the potential suitable
regions of the E. albaria were expanding, mainly in Xinjiang, Jilin, Liaoning, Inner Mongolia, Shaanxi, Guangdong,
Guangxi, and Hainan. Under the SSP5_8.5 climate scenario, the total suitable regions changed the most, from the current
4.2993 million km® to 5.6222 million km®, an increase of 30.77%. Under the two future climate scenarios, the potential
suitable distribution regions of the E. albaria will expand and move northward in varying degrees compared with the current.
The main environmental variables affecting the potential distribution of the E. albaria were the lowest temperature in the
coldest month (bio6) , the precipitation in the wettest month (biol3) , the precipitation in the driest month (biol4) , and
the average temperature in the warmest season (biol0), which calculated by Jackknife method. The E. albaria is widely
distributed in most regions of China, and the future climate conditions are conducive to its survival and reproduction. In
order to ensure the safe and high-quality production of tea and the sustainable development of tea industry, it is necessary to
strengthen the protection and utilization of the E. albaria, fully exploit and play its biological control, and reduce the use of

chemical pesticides in tea plantations.

Key Words: spider; biological control; maximum entropy model ; potential geographical distribution
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Table 1 Description of environmental variables

Variable Details Variable Details Variable Details

biol AEHR/C bio8 TR/ C biol5 KK i AB Ak )y 2%

bio2 B2 H ¥IE/C bio9 BT/ C biol6 Bl 2 K i/ mm

bio3 R 25 5 AR L 22 LU/ C bio10 BT/ C biol7 TR K R/ mm

bio4 EEAEfL T 22/C bioll AT HRRE/C biol8 e 2P ¥R K Bt/ mm
bio5 EeHA By Femiil C biol2 AR R K B/ mm biol9 Ve V- R K B/ mm
bio6 Fe¥e Ay Bkl <C biol3 Bl 3 K Gt/ mm

bio7 SRR R fLTE L/ C biol4 BT A K i/ mm

R2 BHEKEERETERXMESNT

Table 2 Correlation analysis of main environmental variables for Evarcha albaria

bio3 bio6 bio8 biol0 biol3 biol4
bio3 1
bio6 0.134 1
bio8 0.123 0.368 1
biol0 -0.042 0.734 0.664 1
biol3 -0.017 0.592 0.089 0.425 1
biol4 -0.335 0.688 0.004 0.602 0.634 1
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importance HIfi, BAIEZIEIT 10 K, LA Logistic #5025 5, HA S HON BRINE,
1.6 BIBITZ5 RPN
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Table 3 Evaluation standard of AUC

AUC BB P ARiE AUC HUE PR AR
Value range of AUC Evaluation standard Value range of AUC Evaluation standard
0.5<AUC {i<0.6 ek 0.8<AUC f£<0.9 HERf
0.6<AUC {f<0.7 — i 0.9<AUC fEi<1.0 R
0.7<AUC {i<0.8 BEHERS

AUC . 32 FH BAVEFHE M 28 F T AUE Area Under Curve
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Table 4 Suitable area in current and future 2050 of Evarcha albaria under different climate scenarios in China

B EEAKER EEKER G X R R RS I RS b He %
SN ) o
. . Highly Moderately Lowly Total area Area Area change

Climate scenario . . . .

suitable area suitable area suitable area area change ratio
4R Current 237.12 80.70 112.11 429.93
SSP2_4.5 289.17 93.96 157.08 540.21 110.27 25.65
SSP5_8.5 301.45 102.15 158.62 562.22 132.29 30.77

SSP; B4 S 2B A% Shared Socioeconomic Pathway

2.4 52N RS RO AT S A

HRHHE Jackknife JJYIEI AT DU H AN AR " BRSBTS ATk ( bio6 ) | F 0 173 B 7K & ( biol13) 1
T H 3K H (biol4 ) FlER B 2 F-HIIE I (biol0) 3X 4 /N85 XA I 25 R0 R i W25 (18] 6) 3 % FREE A5 5%
BEAR R 43 A0 5200 1) DTRR R R L IX 4 AR BRIT DT ORIE 85% (R 5) o M BRIL AR i g il H 0 fie
IR ( bio6 ) A7 T30 25 SR R I B 3 (1 6) , IR IRS H A0 SRR ( bio6 ) A F 1 B8 e v A 3 A DX 0 T 7
BWEEGE, LR, 508 A 0Bk (biol3) die T H 3 FE/K & (biol4) (5% A 0y fe AT ( bio6 ) Fl i
Zo IR (biol0) S RE MR P BEAL Wk /A 1Y) £ S IRBE AR i,
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Fig.5 Suitable distribution for Evarcha albaria in China under the changing climate scenarios

x5 RMAMBRBESTHNRETERBRE

Table 5 Contribution rate of environmental variables affecting potential suitable regions of Evarcha albaria

i T 51/ % i TS5/ % i T 53/ %
Variable Percent contribution Variable Percent contribution Variable Percent contribution

biol3 27.5 bio6 20.6 biol0 10.5

biol4 26.4 bio3 13.8 bio8 1.1

i MaxEnt A5 58 iyt 75 31 3= S B4 555 42 48 0 7
2L, i 107 2 7 AR R 2 i T A% PR i 2 (] =RAER = {ULER = ANER

KR, IR TEAE LS AL 046 Bt S Eg
RGVIE A AR BRSO SRS RS, B8 AR B E s
AL ( bio6 ) 3 T3 [l 7 — 10—10°C ; 0°C i, 346 A= it o tﬁg bio6
Ko BB A WK B (biol3) i B [l K 150—550 &

035 045 055 0.65 0.75 085 095
mm; 250 mm it , mARERK, T HBGEKE EHAL I 25342544 Regularized training gain

(biol4) 7£ 10—25 mm I, i A= F5 B 2 i 48 o #a 25 B T EEEN IS
mm ﬁﬁi *E rg *%\/‘\'JE ° % Hﬁ éilz ﬁj {Elrg ( bi010> E 18— Fig.6 Jackknife test of the importance of environmental variables
30°C I 3 A= 2 J3E 328 ¥ 484 i b 5 30°C 3 AR AR E

(E7),
3 e

AR SCHI FH MaxEnt A5 TN P BEAS Ik 78 24 57 B R 3K 2050 4 2 RS g4 5 (SSP2_4.5 Fil SSP5_8.5) F i
FEE AR XA A, A5 T ARV 2T B ek 7 b ] v 3 A DX A TR I e AN st U 3R 5 T 3t s %
FEARW) A AUC P 0.852, T 45 S MR, MaxEnt BTN 25 5 @R 76 MRS, FUBEAS Wk e i
A X B EA T A AT WA P P 2R R VTR ARG E P DU T YT IR L SN AR
A 5 PR R A SE R AT B, 6] MaxEnt A58 F50 45 55 52 bR A A, o Ry A
IS SA TS A BB R AR A . TEARSR SRS S, B, k3 AR Y0 B S ) v 4 B e X B 3, 1=
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Fig.7 Response curves of dominant environmental variables of Evarcha albaria
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