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Aims and Scope:

The Journal of Biosafety is a quarterly peer-reviewed
scientific international journal focusing on important biosafety
issues concerning human-dominated and natural ecological
systems. It aims to publish papers on global biosafety problems
related to biological invasions, transgenic organisms, application
of chemicals and new biotechniques.

A goal of Journal of Biosafety is to provide a forum to
exchange information and promote sound biosafety and
biosecurity initiatives connected to sustainable development;
publish new research in biosafety; provide information on best
biosafety practices and pertinent policy issues and to provide a
forum for biosafety and biosecurity information exchange in
China and abroad.

Manuscripts in all areas pertinent to biosafety will be
considered, including:

® New theories and hypotheses in biological invasions, the
characteristics, ecological processes as well as the
consequences of invasions in all kinds of ecosystems,
interactions between alien and native species, reactions and
mechanisms of ecosystems to invasion, new technologies of
early warning, monitoring and integrated management of
biological invasions;

@ Risk assessment and management of new organisms in
agriculture, generated by transgenic or other means, the
communication and management of risk assessment theory,
methodology, systematic analysis on risk assessment;

@ Acute as well as chronic toxicity of agro—chemicals,
resistance mechanisms in pests (insofar as it touches on
biosafety aspects), and the technologies for safe environmental
use of agro—chemicals;

@ Risk assessment theory and biosafety procedures of the
new technologies, including biotechnology, nanotechnology and
radiation technology.

JBS will consider manuscripts of the following types:
@ Review Articles
@® Research Articles
@ Biological Invasions
@ Agricultural Transgenic Organisms
@ Agro—-chemicals
@ Biosafety of New Technologies
@ Scientific Focus
@ Technical Communiciation
@ Policy Forum
@®Book Reviews
Occasionally, the journal will consider comments, and
letters to the editor. If relevant, the authors of articles
commented on will be invited to reply. Comments to articles
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Overview of risk analysis methods for the introduction
of plant germplasm resources

WANG Kun'"?, SHI Juan"?", SUN Shuangyan®"
'Key Laboratory for Forest Silviculture and Conservation of Ministry of Education, Beijing 100083, China; Sino-French Joint
Laboratory for Invasive Forest Pests in Eurasia, Beijing Forestry University, Beijing 100083, China; *Research Center of
GACC for International Inspection and Quarantine Standards and Technical Regulations, Betjing 100013, China

Abstract: As an important part of biological resources, germplasm resources are the material basis for breeding new varieties of
crops with high quality, high yield, disease resistance (insect) , and stress resistance. In recent years, to meet the needs of the rap-
id development of the national seed industry, China has consistently introduced a large number of germplasm resources from abroad.
The germplasm resources present a higher risk than other plant products, which is inevitably carried out during the introduction
process. The introduction of pests will cause serious harm to China. At present, the United States of America, Australia, and other
countries have developed risk analysis methods for germplasm resources, but China lacks a unified risk analysis method for germ-
plasm pests. In this review, the main contents of international plant quarantine standards, major trading countries, and Chinese pest
risk analysis standard methods are described. Given the urgent pest risk analysis problems in the process of introducing germplasm
resources, some suggestions are put forward for future work relating to the development of a germplasm pest risk analysis system: to
establish indexes in line with the characteristics of the risk analysis of germplasm resources, a semi-quantitative risk assessment
method should be adopted. With further research, the risk assessment index system can be verified and modified appropriately.

Key words: germplasm resources; introduction of plants; risk analysis
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PR TR) I AL R T AT AR W, N 7 i 4 € 4
958 ( Tomato brown rugose fruit virus) ( X 245,
2019) 4% b SBRITF Rapistrum rugosum (L.) All. ( i
BAF,2022) K B AL ZE B 9% W6 K I Diaporthe
phaseolorum caulivora (7K555,2018) (B4 E H it
Leptinotarsa decemlineata ( Say) ({50 35, 2020) |
LR L ZE W Phthorimaea operculella ( Zeller) ( £t
FAE,2021) 45, BRI B R IREE Sy 1Sk ) i1
NGRS T 2500 R R L e ) 2 e
BRI A TSR AN [ 5K 2 18] i 0 b 5 | 2 A 5%
TEAHRIG TN T SR Wy Tl AAZ IRV A ) i Jo %
VI —FPRR IR B2, P B 380 A W 2 4 XU [t
{EARRERL M AE 1k 52 b, i 2 75 20 i [ PR 2l 205
Y T PR B S B LA S i A TR 55 A R 3k JX
B (LR R ,2021)

A ERED R 5 G IR 1 2 R AT R 2R A
B EAEYAES /8T (pest risk analysis, PRA) , 2R HL
Pl 5 B 45 BRAS  BRARCHHE 1A FHAE AR
AU, BIAT A 28 745 5 A= A% A AU . DA 1995
FEZEL  EHIREYR YA 2 (International Plant Pro-
tection Convention, IPPC) il T 47 A~ E PRt ¥k
PERTaARE ( international standards for phytosanitary
measures, ISPMs) , Lo, —46 FH R 5 F R L[]
HlRE 1A A AU 23 B R DGR 491 40 5 [ 4k
i BB SR A5 SRy il A TG T 2 B8 XU DAL
B RRHNE R E T AW 4 ABE IR o3 48 5 07
B FRIE 0 AR RRUR 0 X6 A A4 o S B R A 1 RS
SRS T a2 A S A A ) XU 43 B 4 22 A A it

1 EHREREEEEWRRE TR E

IR, TH 4% L A o) A o 5 45 4160 XU
SINTT BRI LA | FURAEA 3 AR ) R 43 BT 17
o H P B ) A I T RIS BPA (4 A DG P 28
1.1 EREDREE R

T o 00 A 28 5 it s A 2 6D B AL 400 R 4 N 24
Hil5E bR e, 4 E S PAT, BHATTE ISPM
3 ARIET S AR AT

ISPM No.2 {5 & A= 1 IXUBS: 43 B LY ( FAO/
IPPC,2007 ) #4745 35 A XUBS 4T i) LR HE SR,
SEE PR LT EF A YR 02 K, %
BRI AR XU AT R 43 ke b 3 AR
B VA AR 3 A ) KU A B 3 B B, iR i
FEFPAE AR ) A PR T A2 356 PR A 4 1 DR

VEAS W R ot R A 3 LR W AR BT, bR
IR VPR i P TEAT 35 25 0 e B e 0 i 3 DX
A F A T SR ) i A A A A 2
FAFRYIE NV TEAY D A SRR ) m
B BB 1 125 T Bl N 2 28 BB ) S AR 5 X I
TREG BE R AR W) A 3 AR ) B AT VAl B R T %
JERE FE AN % RURS: | 340 1 =% e PR R RRAE

ISPM No. 11 ¢ K A3 3 A= 1y KU 43 7 1 DU )
(FAO/IPPC,2013) T4 43 1 A 3 A= W) XU 73 b
A W0 A 92 VAT T A 0 1 KU 20 B 23 i B
JRUI: DAk R XU A8 B 3 A3l A, XU DA 2 A XL
5 AT I GBS 20, s WA AR R R A EBE Y
BRI BERE 00 4 D5 T #EAT o0, AR fERR T &
XA FAY), LG XY I i B AE ) (liv-
ing modified organism, LMO) HJ XS 43 #1245 Ui
AR P AR R ) AT PP A I S T AL
HEARY AT RENE , (H A PPk X SR ) )RR 1 A
FAWHE A ET eV PR E B R BEVE, BR T 40 Hr
A FRAEAE BCRE RO PREE H AR R bR A i
I A T A B S AT LA A7 S R O 97 B ]
REVEVEAG IR T A A HOR R (BUE IR SER R Z
Hb IR R R TR AR TUE AR B BIOF € 5 5 T
f TS TE I 225 52, A5 KU PEAR 45 2

TR R A S DR A= W AT 3 e, 1 5B TE
HEATA F AN E RS | 5 5 R R S5 55 7
TR o DA T6 A5G R F AR W 15 A ] REME =
B0 BT U AR OB A5 AR A TIUE FH 4 5 0 H
SEFH T RETEVPA  BR 1 o0 A A AR B 5 1,
IV 2% BEE R R TR A A NS T U 00 T i A=
FERE )RR A R AL A 5 s TP AE & B
SR, 3 M AR B AT 3 AR W o6 B AR AR H bR
T BSAE 77 5 2, DA S ER T A B Rk i B
R A5 TR S

ISPM No.21¢ B3 Ak K P 5 A 1 KUk )
(FAO/IPPC,2004 ) J2& 3¢ T FRJE MR R e A 4R
Py RS 0 A B0 R DU ff 5 R AR ) AT SR
VAR 30T o A AR U VAR S R 4 3
AL E SR A E AW R AR AT 2
XPA FAEY Y EE L A EF AR IR A
X G A EA T o3 AT 5 FL YR E AR AR 2
TRAFAY R Y S Y ) 2R IR ; B Jn iR
A FH AW W S5 S bR WA R AR ) I e i
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EIPEE  REPRI B PR | XS o B T A A -3

T, T RE SRR A FEYE R
TEGI AT X R A Bl DAAN G S0 H A7 5 5 1T fg
APPAG B I 28 B i A PEAG o i e AR XU 3
fiti 45 SR o A BRI D
1.2 EERESHTE

6 [ BRI HOMN ] 5E 1Y CRE P-4 vk ) 2 26 Al
Wk i 32 B A IR R, R AR IR Y B R
5 E AN H SAE Y% JF) ( Animal and Plant Health
Inspection Service, APHIS) B57 T —3Z & [ 11 5iAH
YA E AW I 2 A TAE B9 BA L, { Post-entry
Quarantine ) { Plants for Planting Manual ) 2 F-/}#f EH
BRLE 1 BT 5% I8 0 A 36 [ A BLAR bR o 5 O s
2 AP DR 375 46 P2 Ao g 4 30 5 A ) 2% A 1 %)
Foft B PR A PR E R0 ¥ S AR O | A ) B} A
Tk, — BRI P BT R A AR W AT RE A
RN E AR, W 2o %R0 Bl s 5 IR A A
Wy S 20 BT Je L HE A 5E (not authorized pending
pest risk analysis) 2824 RIS A AR FHAE S T 01
R REBHITALAL Al 2575 25| E 44 5 b A
BTN, 5 AR E O th B AR A L UE A5 A A-
PHIS % % Wi 557 AT HIE , 2800 7™ %5 19 IXURS: 73 #r DA
B B R e AL B AR 5 (X B4 ,2020)

APHIS BA7 XA FOSEIR ) XUBS: 3, (EL i 5
T IRT IR FER KU AL 73k | BISR T2 58 2 4% o]
FESLPPHIA XTI (138 B 45 ,2020) . B
I8 73T DAy 2% e XU, 273 BT A i I B AR 4 s XL
BTl [ BE - % 0 USRS s B B 3 27 2 XU, 70 B
EARIEAE 75 LI AU PTA 41 15 FIf R 232 55 9
By, IR B2 44 ML AR OB 2y
AR A1 3 DX 2 AR {5 R (IR [ 55, 2009) 5 4%
e XU A B PG A0 SC B A0 R, T A R A
5 B BRAEAR DL , W 2 S 1 A S A ) R E Ve
AW o R BT T IR 1 (A T MR Y
MafE A A A G SRR R VA 8 AT BB, AR 95 %
PRI R AR 2SR R A AT AL . XA
JNEILBCT 41 AR, B PEOT R AR KU = AR 2>
BZET 0~3 43, B AR AT SRS 5 158 AT BE M XURS:
EREUE e A B VRAE AU < 11 ~ 18 20 MK (19 ~ 26
O3 27 ~33 Gk (PSR 2019)
1.3 BRAFERUEE 53 #7875 0%

2015 4 BAHFN il T (AR axik) ik
AU I T OB SR AR E R AR A, AR

A F AW 3B 5 T ORI 8 T A2 4
NSRS I M8 2 5 B o R [ B 4 17 1) AR ) 22
A KU PAG 7325, ) XU, 20 B 6 B T 5L 2845 00
A FAEYE A P BN AT BB 5 T TE 52 0,
PRI XU B8 /N | LA R S 15 e R BBOXURS: 457 LA
i ( RS, 2016)

TRV 2% B UG A R 48 (weed risk assess-
ment, WRA) f&— LA R] i TE 20PAG 05 | A SP ok
T BIZR B T R GE (FE a4, 2022) , REGL0
H A EYIRE B R RIEME C A e AR 3
AR LR T 49 SR, WRA RGEARVERIR
B, RGEFR E AL A T 2 AR B
G392 AR C 831 6 ARl To s 0124 i
[T, WRA EHXHE B AU B & B SR PRk
HE T RGBS ST (R BE 7, A XU A8 B8 4 3 70 A Rt
P (R R AHESE 2001 ) o H 8 it MK 4 D FI Bm
PR T BCORMEZE T, X I WRA K235
BIEAT I, RAEB B AT o0, Bt A, )R
SRR o MR AR AU PPA 285 SR ) 23 S I XU A ) (7
gr<l) SRR 7 2t — D PP Ah (1993 1~6) 575
WS AR (19453>6) AR IRFIA

WRA ZGeITAil N 28 6046 S R B i) BLAR A=
SRR AR 3 A A% B R R S AR I A, AR AT
e 2 XK {8 0 2 2 A5 7 2 0 HL R AT i — 2D VA
(Pheloung et al. ,1999) , %R S ] BelEMESE, © 4
M Z RG] SENRAE Y XS DAL O BAEZ2 A E
RN IR DA T IR, B2 I R A A
L5 b DU 18— T 5 i, AT A o8 . 7R 5 1 HE B
I RO S 244 e XU DA 2R 5568 AT A Ol — T
3 17 FH (9 P4 22 45 (MeClay et al.,2010) . 8 7H %
L2 g B DOV H AT 2 R T A T A
Z8 B XS PEA ( Rouget et al. ,2001)

2 EREEEEEYMEYMRE TS A E
21 HHEEYMENTREEEYRE ST
AREXR (BRRELEBREKRESRBMERREN
EEERS,2007)

HE AR YRR 7 A LR R S A 4 2
BB 55— B B b AT XU DA 5 5 B B4 XL
W PR, B, M TSI A B iR
P 7P [ 10 A7 75 250 0 D] K O SCHR B DA H R
SBUHARE IR T BE U A FE A, W E kT
DU PPART , I TIAURL T 5802 5 I 2% 48 1k m FR i 5 |
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ik, ARAEALY T REHE AT A E YRR S A
EHE SO A e A T A YRR R B A
W, SHASREEAT F A WAk S AT KU DA IR ARG
PEPEA F AP WS L VP4, 78 T 20 KURS A 2ot
R I A% B DL W %o e 1 A AR AL AR A
Y Ho AT REME BV 3 AR W AE b 5T e IR e L Y
fEERES) AEAERET) A FAYERTE PRA HIX Y
BOTEFE 2B ARIE PRA i X I X6 28 5 52 X
SSRGS T BT IR DL b i XU =
A RS R 2R, W] IS T REME 20 5 AR &1 L e
H A ARMK, JCHDEH TR B B A HEY) , 233
A EAL AR BEPE b A 35 AR 7 o
o HIK, A FEY RS SIREEY G P
O RO E 5 R R A F A TE Y A
o B/ EAYAYE L) A AR B P T
RS AR TN . IR H 51 RS, 7
VAL A 3 A PR B 05 ), B e 38 ek o T Bl i
W) A R e M A Y AR R R A R
) JE S, EH R A5 B it

22 HMULBEEYXE ST (EEED KRR IRE
BAZREH U ARZES,2016)

CMRME A 3 A XU 23 A D) T T 2
MOk A F A RS FREE 38 FH TR R e A 3 AR
Yy Mol faks A FAEY S A FAY . 7EIEL
VAR, AR PR AR A 55 2R W BPEAS DE e 2R 17 Pl
Aili , AR AH AR B0 A2 Ry — B G IE | E  OQ T FN A
AR TEAL 3 A4, X F5 1 3 i s 55 5, R
AR AT FA Y RV 73 B 8 Bm A4 R 7 % ol ot ¢ D A
Sy A7 RS AL JC N 2% B AR i i R v o 1
BTG HARY /U BE 1 DL RGE A X A FE b5
R MOl A TR O SRl F R ) KU
ST PR BRI ZR 7 X AT BEHE Y AR B MOk A A Wy it
TVl ST 2 E 2 A HEE M, RRY
- BARE HENZE $86R 2 3 DR, XHERR R
BEE WA XRS5 1 XS E (R ), il 73 Ak
VA FE A RS PR R (0<R<1.5) [P
fEkr (1.5<R<2) mESfER (2<R<2.5) FHlfEk
(2.5<R<3). fJa M KU 55 9 H] e 75 3 AR
W R B A TR it
23 ZENESH(EFRIMEATUEEERRR
£,2007)

IR JRUS: 73 T R AR SR ) R 2% B UG 3 B

o R bGP e B XU (A58 3 AT, AU DA
I3 N EFAG N5 FOEAG FE AT RETETEAL 2 55,
B NGRS FE ARG A e ) B E Bl R i
HRE T (BRI e S R SR R R fE 77 4 4 KUK A
+ o MRIEHE 5T AT AR Sl AR ZETT M
T FEIAE 4 /7 TR 008 2 15 A AT BE PR XU 1 )
] A DRSS PRI A DRSS {4 RIS v A1 3 3] Ay 720 g
(043) AR(143) Hh(243) m(348) . fJa, ildE
& ARt KU AR A G 1 RS SR IXURS: 9 25 031) 1)
BT 24 A IR 1 A5 20, ELAT v s XU ( XU B 7 ~
10) 3555 XU (RUESHE 11~ 12) BOFE DI85 F A 2 4
o EHT, 2% RS 3B 32 R AR Ak
(9 AU IS: 4 B 2%, AELAS ) 6] 5 38 e o D ) 28 B2 AN
&), an el R AR B FE AR AR P-4 5 1, i 4% [
TEME 22 X BT RGN 7 ik AR 22 57, X Fh
FE SRR T AR 2 KU P A B 2 WLE
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Ecological effects of the exotic plant Tithonia diversifolia
on invasive habitats and its control strategies

WU Tian"?, SHEN Ke*, JIA Tao®, XIA Tiyuan] * JIANG Zhilin>"
"College of Agronomy and Life Sciences, Kunming University, Kunming, Yunnan 650214, China; *Pu'er Green Economy
Development Research Institute | Pu'er University, Pu'er, Yunnan 665000, China; *Rural Energy and
Environment Agency, Ministry of Agriculture and Rural Affairs, Beijing 100125, China

Abstract: The invasive weed, Tithonia diversifolia A. Gray poses a considerable threat to biodiversity and ecosystem function in the
tropical and subtropical regions of China, due to its rapid expansion. To improve awareness of the impact caused by 7. diversifolia,
it is imperative to enhance monitoring, early warning, and control measures. This study is a thorough review of a range of literature.
We present a comprehensive analysis of the impacts of T. diversifolia invasion and expansion across various countries and regions.
The historical background and distribution and its impact on genetic, species, and ecosystem diversity are described. Combined with
scientific research and application practices of the ecological invasion prevention and control technology of T. diversifolia, the main
problems and challenges of the ecological invasion prevention and control technology of 7. diversifolia are presented. To effectively
monitor and prevent the ecological invasion of T. diversifolia, a multi-level risk assessment should be conducted. Diversified
scientific research should be conducted on the expansion of the invasion. Early monitoring, prevention, and warning mechanisms
should be established; and a comprehensive technical system for prevention and control should be constructed.

Key words: Tithonia diversifolia; invasive weeds; habitat; prevention and control strategies
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species in Ficus spp. based on mitochondrial CO | gene

FU Weiming"*, LIU Zhihong’, CAI Bo®*, LI Huiping’, WU Fuzhong"*°*

"City Polytechnic of Shenzhen,, Shenzhen, Guangdong 518116, China; >Shenzhen Institute of Technology, Shenzhen,
Guangdong 518116, China; *Agricultural Technology Promotion Center at Huicheng District Huizhou City, Huizhou,
Guangdong 516001, China; *Post-Entry Quarantine Station for Tropical Plant, Haikou Customs District, Haikou
Hainan 570105, China; *Technology Center of Taiyuan Customs District, Taiyuan, Shanxi 030006, China;
STechnology Center of Huizhou Customs House, Huizhou, Guangdong 516006, China

Abstract: [ Aim] Ficus spp. are commonly planted garden plants in the South China. The aim is to identify the species of mealybugs
in Ficus spp. [ Method] The COI gene sequences of 9 species of mealybugs in Ficus spp. were amplified, and their sequence ho-
mology, genetic structure, and phylogenetic relationship were analyzed using bioinformatics software. [ Result] The similarity of 38
sequences of mitochondrial CO I gene reached 99.25%—100.00% , and the interspecific genetic distance of 9 mealybugs was 0.070
=0.173. Nipaecoccus viridis and Dysmicoccus brevipes had the highest genetic distance, while Pseudococcus comstocki and Pseudococ-
cus cryptus was the smallest, which indicated that Pseudococcus comstocki and Pseudococcus cryptus were highly closely related. The
phylogenetic tree was constructed with each mealybug clustered together using known mealybug sequences downloaded separately
from the GenBank database. The results of molecular identification were found to be the same as those of morphological identification.
[ Conclusion] The mitochondrial COI gene could rapidly and accurately identify mealybugs in Ficus spp. and reveal the genetic
structure and phylogenetic relationship of mealybugs. It provided a scientific basis for the monitoring, prevention, and precise control

of mealybugs in agriculture and forestry.
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Fig.1 PCR amplification of mealybugs
1 FECCBIY 2 AR RESOR Y 5 3 P VRSO Y 4 - WG ORI 55 2 B IR IS 5 6. MBI 5 7 AR B e
8 LA A M 5 9 . A% /INBY Y s M Marker 2000,

1: Pseudococcus comstockiy 2. Placoccus citriy; 3 Placoccus lilacinus; 4: Pseudococcus viburniy S Dysmicoccus brevipes; 6. Nipaecoccus viridis;

7: Maconellicoccus hirsutus; 8. Ferrisia virgata; 9: Pseudococcus cryptus; M: Marker 2000.
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Table 1 The information of the mealybug samples and sequences
- REHT N N EREE TR DL
FIRER e o s Sovcnen St
Slno. Locality date Host plant Species rate voucher /%
1 J& ] Xiamen 2013-07-10 &8} Ficus microcarpa BRI Pseudococcus comstocki + FIXM-01 99.85
2 Mangshi 2014-05-30 HEFA Ficus concinna SN Pseudococcus comstocki ++ YNMS-02 99.25
3 Il Shenzhen 2019-08-23 B EHA Ficus virens FELCHK Y Pseudococcus comstocki ++ GDSZ-03 99.70
4 H{M| Huizhou 2020-03-28 A Ficus microcarpa MY Pseudococcus comstocki ++ GDHZ-04 99.55
5 A Mengzi 2012-10-03 HE¥A Ficus concinna W5/ Y Pseudococcus cryptus ++ YNMZ-01 99.25
6  ZJH Huizhou 2014-02-16 AZBHA Ficus elastica & /NBY Y Pseudococcus cryptus ++ GDHZ-04 99.80
7 JBA Longyan 2013-07-06 #&H# Ficus microcarpa & /B Y Pseudococcus cryptus ++ FJLY-02 99.55
8 JE '] Xiamen 2013-07-10 KA Ficus auriculata W% /N Y Pseudococcus cryptus ++ FJXM-03 99.85
9 BN Huizhou 2020-03-28 KA Ficus elastica 5 AWy Pseudococcus viburni ++ GDHZ-03 100.00
10 %Il Shenzhen 2019-11-09 FEMHA Ficus benjamina W5 I Pseudococcus viburni ++ GDSZ-02  100.00
11 [ 1 Hekou 2013-10-16 #1445 Ficus stenophylla 5 A3y Pseudococcus viburni ++ YNHK-01 99.85
12 i3k Shantou 2012-08-21 #&#} Ficus microcarpa FE TS WYY Placoccus lilacinus +++ GDST-01 99.70
13 HH Meizhou 2012-08-22 #A# Ficus microcarpa MR BRI Placoccus lilacinus ++ GDMZ-02  100.00
14 Il Shenzhen 2012-08-23 #&# Ficus microcarpa MBS WY Placoccus lilacinus +++ GDSZ-03  100.00
15 g Zhongshan ~ 2012-08-25 VAR Ficus microcarpa PRSI Y Placoccus lilacinus + GDZS-04 100.00
16 I Guangzhou  2012-09-09 VAR Ficus microcarpa FATERLUKY Y Placoccus lilacinus ++ GDGZ-05 100.00
17 Jii4 Bannan 2012-10-06 RBHE Ficus elastica FAVEELU Y Placoccus lilacinus ++ YNBN-06  99.85
18 JE[] Xiamen 2013-07-10 #&# Ficus microcarpa MRS WY Placoceus lilacinus ++ FJIXM-07 99.85
19 EJH Huizhou 2014-05-21 ¥JRHA Ficus elastica F PERSUK WY Placoccus lilacinus ++ GDHZ-08 99.85
20 e Shaoguan 2012-08—-17 #&# Ficus microcarpa W LMY Placoccus citri ++ GDSG-01 100.00
21 7 Zhangzhou  2013-07-10 ¥&M Ficus microcarpa 1S Placoccus citri ++ FJZ7-02  100.00
22 TETH Mangzhi 2014-05-30 RJEHA Ficus elastica 1B SO Placoccus citri ++ YNMS-03  100.00
23 =% Yunfu 2012-07-26 F¥AW Ficus microcarpa i A iy Nipaecoccus viridis + GDYF-01 99.85
24 3CH Wenchang  2012-08-10 #2HKHs Ficus elastica HEWEH Y Nipaecoccus viridis +++ HNWC-02  99.85
25 Rl Shenzhen 2019-11-09 #4584} Ficus microcarpa HEWEAI Y Nipaecoccus viridis +++ GDSZ-03  100.00
26 %Il Shenzhen 2012-08-23 FAM Ficus microcarpa AKAEE MY Maconellicoccus hirsutus — ++ GDSZ-01 99.70
27 Jl4H Banna 2012-10-06 IRHA Ficus elastica KA SR Maconellicoccus hirsutus — + YNBN-02 100.00
28 Ji[ 1 Hekou 2013-10-16 ¥&# Ficus microcarpa AHES KN Maconellicoccus hirsutus — ++ YNHK-03  99.70
29 &M Danzhou 2012-08-14 ARJBHA Ficus elastica WA FS Y Ferrisia virgata ++ HNDZ-01  100.00
30 &Yl Shenzhen 2012-08-23 AW Ficus microcarpa KA Ferrisia virgata ++ GDSZ-02 99.85
31 L 3E Simao 2012-10-10 ¥URHA Ficus elastica IEARBIIY Ferrisia virgata ++ YNSM-03 99.40
32 2ZJI] Bingchuan  2014-06-03 @& IUAA Ficus altissima WIS Ferrisia virgata + YNBC-04  99.85
33 IZJI| Bingchuan  2014-06-05 HEAA Ficus concinna WA HS Y Ferrisia virgata ++ YNBC-05 99.40
34 %I Shenzhen  2019-11-30 5B Ficus microcarpa WA Ferrisia virgata 4+ GDSZ-06  100.00
35 Yl Shenzhen 2019-12-15 #5# Ficus microcarpa WIS Ferrisia virgata ++ GDSZ-07 99.85
36 H M Huizhou 2020-04-19 #A5# Ficus microcarpa WEI Y Ferrisia virgata ++ GDHZ-08  99.85
37 4N Banna 2012-10-06 KA Ficus elastica T By Y Dysmicoccus brevipes ++ YNBN-01 99.85
38 &M Fuzhou 2013-07-15 #&#} Ficus microcarpa % IR R Iy Dysmicoccus brevipes ++ FJFZ-02 99.70
39 K4 Banna 2012-10-06 403R Chrysophyllum cainito W) BERYY Pulvinaria psidii 100.00
40  7%[E France FRECH Y Pseudococcus comstocki JQ085562
41 HEFE Vietnam W BBy Placoccus citri HM474278
42 E| =4 Philippines FATERLUK MY Placoccus lilacinus HM474306
43 L[E France W5 A Pseudococcus viburni JQ085549
44 3L France BN Dysmicoccus brevipes JQO085558
45 FE American HE R iy Nipaecoccus viridis MH290520
46 Z%[E Tailand ARKEE Y Maconellicoccus hirsutus HM474229
47 #E South Korea &/ NIy Pseudococcus cryptus HM474370
48 [ China WA Ferrisia virgata KP692715

30, which was considered as mild harm, moderate harm, serious harm, and marked as " +" ,

P EAA R ME AR R R 10 SKRUR (5% 10 k) WRREEMESE LA “+ " IR ARMEMCR dUEE 10~30 3k (%30 k) P ARG
FL B+ T FOR BRI AR T 30 KON ESEE UL+ + + IR,

The number of female adults of mealybugs in each host plant was less than 10 (including 10) , between 10 to 30 (including 30) and more than

"+ 4+ " and "+ + + ", respectively.
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*2 BEAEDLHY COl ERRERRZETRS LS
Table 2 The analysis of haplotype and nucleotide diversity for COI gene of mealybugs in Ficus spp.
. %?S@TEL" Py BRI AR )r‘%‘ﬁﬁéi%ﬁ‘fi +%ﬁﬂﬁi¥i@iﬁ§i *l@&’rﬁ'ﬁ
P)Fh Species Poly@omhlc Haplotype Hé:'lpl()t}'fpe Nu'clcot'ldc Avera.genufnbcr of Taijima’s
sites diversity diversity nucleotide differences test
RGN Pseudococcus comstocki 15 4 0.900 0.01020 6.600 -0.62926 **
WG /NIy Pseudococcus cryptus 35 5 1.000 0.02960 19.200 0.83395*
s AWy Pseudococcus viburni 3 2 0.500 0.00300 1.500 —0.75445
T VERELUH Y Placoceus lilacinus 1 2 0.222 0.00034 0.222 -1.08823 **
WERELUMY Placoccus citri 0 1 0.000 0.00000 0.000
HEWEH Y Nipaecoceus viridis 9 3 0.833 0.00693 4.500 -0.82943 ™
A B Wy Maconellicoccus hirsutus 3 3 1.000 0.00400 2.000
WMWY Ferrisia virgata 13 3 0.417 0.00447 2.889 -1.88947"*
W E KK Wy Dysmicoccus brevipes 3 3 1.000 0.00400 2.000
*FIRER B (P<0.05) " RARZERMEE (P<0.01)
* indicate significant differences (P<0.05), ** indicate extremely significant differences ( P<0.01).
*3 HBEEY L TG EEEER
Table 3 The genetic distances of 9 mealybugs in Ficus spp.
By Species 7‘7(7%% *ﬁﬂ!ﬁ Maconel X Friy i Ak Pseudo Pseudoc B
Dysmufoccus F errisia licoceus /VLp(fef?o@us Plac:oclcus P?acqccus —coceus —oceus Psezfdoco?czl
brevipes virgata hirsutus viridis citri lilacinus comstocki cryptus viburni
T IKK WY Dysmicoccus brevipes 0.000
KEARKIY Ferrisia virgata 0.105 0.000
KIEE YWY Maconellicoccus hirsutus 0.125 0.106 0.000
HEMS B MY Nipaecoceus viridis 0.173 0.159 0.161 0.000
1SR Y Placoccus citri 0.123 0.096 0.130 0.158 0.000
B ELURYY Placoccus lilacinus 0107 0.094 0.106 0.157 0.082 0.000
BECKIIY Pseudococcus comstocki 0.110 0.098 0.092 0.138 0.110 0.091 0.000
W&/ Y Pseudococcus cryptus 0.121 0.092 0.112 0.138 0.099 0.078 0.070 0.000
B AT Pseudococcu viburni 0.112 0.110 0.136 0.101 0.101 0.099 0.101 0.092 0.000
2.6 BEEYLBNRZRESN AT RS, RO S/ 2R AR R R i [ e

PURIEARI M, Mega 5.0 8R4FR FHARE
PN R G K BRI 2) , JE COB o A S0k
Wy FEVERE LRI I ORI IO MRS A |
AREE R XA I TG /NI T8 5 GenBank
T # 19 H bR ¥ 51 JQ085562 ., HM474278 . HM474306 .
JQ085549 . JQ085558 , MH290520 , HM474229 . KP692715
1 HMA474370 4353 SR A — 2 , BRI B SR A — 32

RGERE W BN, EIEBSOR ) Rk T
M RPN A Ly BN P 2w MR A A
JE I TR S TR PR R A — S W SO W = F |
IR KRR SR P A IR — 35 T R VR
LU S SO R TR SO Y& RS R
I, BT UASCRTE—E, TER/ MR 25 A
FIE R BN FIRE SR S E R R E— X, 5 S
PR T AR IR AE R, UL /B W AN (7]
PRI ARG BE 2, 50 70 P 3 0 R BE %

BERAE— 3 B 5 EF R AR AR IR B, Wk
WA AP S I E AR A — S MR S A
ANKYIRRTE R CCRY I R[] IR TR YR (H S5 A7)
KRR B LR W RS AL PR B R, HERS B I |
ARBE S iy RS W 5 5 R ey b 5301 5
MH290520 ( 3% [& F B ) HM474229 ( %% [= B |
KP692715 ( H [E A ) F11 JQO85558 ( 72 = Fh e ) b 37
RIE—3, B5RNR B IE S5k i E R4 ok
RBGE YR E A2 IR R G R, fBF
T AL 0 3 RO I ) AN () o 288 R A — S, A ]
3 Ry WA [] s PP SR A — 2, B Rl Y R 45
HERN—3, KW Co I 2 H A BUF I fefgds N F
¥ JEAE DA [ RS R W AR G L 1X 53, 53 S 28 45
REBRFIE B RME, Wk, 2Rk co T 3%
DRy i 2 AR ) 4R, AT DU T B K
WU INE B FUEE ARG LB 5T,
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LRSS 25T miDNA CO T BRI R ARY) F I i 7 T2 E MR GER T b

<17 -

Pl lilacinus-GDST-01

O Pl lilacinus-GDGZ-05
QO Pl lilacinus-GDSZ-03
Q Pi lilacinus-GDMZ-02

VO P lilacinus-HM4T4306-Philippines

1
O PL lilacinus-GDHZ-08
O PL lilacinus-FIXM-07

QO PL lilacinus-GDZ8-04

Pl lilacinus-YNBN-06

@ 7L citri-yNMS-03

00 | @ PL citri-GDSG-01
@ 7L civiFizz02
99— [] Ps. cryptus-YNMZ-01
63| [ Ps. eryprus-GDHZ-04
99 [ Ps. cryptus-HM474370-South Korea

@ 7L civi1M474278 Vietnam
1

O Ps. cryprus-FIxXM-03
1001 [ Ps. eryptus-FILY-02
B 75 comstocki-1QV85562-France

sor Il Ps. comstocki-FIXM-01
93 W Ps. comstocki-YNMS-02
100} Il Ps. comstocki-GDSZ-03
37 I Ps. comstocki-GDHZ-04
/N Ps. viburni-JQU85549-France
| ™ I\ Ps. viburni-GDSZ-02
/\ Ps. viburni-YNHK-01
71
/\ Ps. viburni-GDHZ-03

A N viridis-GDYF-01
A N viridis-GDSZ-03

100

100

A N viridiss HNWC-02

A N viridis-MH290520-USA
Y M. hirsutus-YNHK-03

M. hirsutus-YNBN-02

100} X7 M. hirsutus-HM474229-Thailand

. M. hirsutus-GDSZ-01

W Fe. virgata-YNSM-03
W Fe. virgata-YNBC-04
W Fe. virgata-YNBC-05
W Fe. virgata-Kp692715-China
W Fe. virgata-GDSZ-06
W Fe. virgata-GDSZ-07
W Fe. virgata-HINDZ-01
W Fe. virgata-GDSZ-02
W Fe. virgata-GDHZ-08
& D. brevipes-JQ85558-France
75511 D brevipes-YNBN-01
92L& D, brevipes-FIFz-02

@ Pu psidi-YNBN-01

P

0.05

& 2

ET mtDNA COl EFEMEBEEY LM N RERE R

Fig.2 The NJ phylogenetic tree of mealybugs in Ficus spp. based on the mtDNA CO I sequences

3 g
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e 8t 18S EF-1a ITS2 1 288 45 K %t
M2 47T T %8 2 (B A5, 20165 218 %,
2022; Alina et al.,2021; Melissa & Monica,2017;
Wu et al.,2014) 2550 R W LR R AR C K
RGP CO T HA 51 FH 1 o ik Ak R e 25
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Prediction of Leptinotarsa decemlineata occurrence and aboveground
period based on linear discriminant analysis

LIAO Jianghua'*, NIU Fushuai'*, LI Chao'", LIU Juan', GUAN Zhijian’

'Key Laboratory of the Pest Monitoring and Safety Control on Crop and Forest, College of Agronomy, Xinjiang Agricultural
University, Urumqi, Xinjiang 830052, China; >Qapqal County Agricultural Extension Station, Ili, Xinjiang 835300, China

Abstract: [ Aim] Leptinotarsa decemlineata is a destructive pest affecting potato production. Temperature is an important factor af-
fecting the occurrence of L. decemlineata. The influence of this factor on L. decemlineaia occurrence during its overwintering period
and occurrence duration was determined. Our study provides theoretical support for the future prediction and control of L. decemlin-
eata occurrence and insights into the prediction of the occurrence of this pest in other areas. [ Method] We collected samples of L.
decemlineata and used the stepwise discriminant analysis method to discriminate and classify the occurrence degree and aboveground
periods of these beetles in Qapgal County from 1994 to 2021. [ Result] In the training group, the accuracy of the occurrence degree
and aboveground period of L. decemlineata were 100.00% and 80.00% , respectively. In the prediction group, the accuracies of the
occurrence degree and aboveground period of L. decemlineata were 69.23% and 76.92% , respectively; the results were considered to
be credible. [ Conclusion] Through screening, the factors affecting the occurrence degree and aboveground period, the temperature
in April were found to affect both the aboveground period and occurrence of L. decemlineata in Qapqal County.

Key words: Leptinotarsa decemlineata; temperature; occurrence grade; aboveground period; discriminant analysis
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Tablel Discriminant statistical table of the occurrence degree of L. decemlineata
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Table 2 Discriminant statistical table of the unearthed time of L. decemlineata
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Characteristics of achene morphology and microstructure
of Ambrosia artemisiifolia in Jilin Province

WANG Yuying', YU Zhongliang®, WU Shenghai', LAN Xuehan®, YANG Chunbo', DU Fengguo'"

"College of Forestry, Beihua University, Jilin, Jilin 132013, China; * Jilin Provincial Academy of Forestry Sciences, Changchun,
Jilin 130000, China; * Jixian County Forestry and Grassland Bureaw, Shuangyashan, Heilongjiang 155900, China

Abstract; [ Aim] To investigate the achene morphology and microstructural characteristics of Ambrosia artemisiifolia in various regions
of Jilin Province, with the aim of providing an identification basis for its prevention and control. [ Method] In this study, achenes from
different populations of A. artemisiifolia were collected from 12 regions of Mopan Mountain and Longtan Mountain in Jilin City, Huadi-
an City, Jiaohe City, Changchun City, Siping City, Gongzhuling City, Tonghua City, Baishan City, Baicheng City, Songyuan City,
and Qian’an County for scanning electron microscopic observation, description, and photography. The correlation between the achene
phenotype and geo-climatic factors was analyzed, and the phenotypic characteristics of achenes were examined using cluster analysis.
[ Result] A. artemisiifolia achene epidermis sculpture was striped- , reticular- and cave-shaped. The beak length of achenes increased
with annually increasing precipitation and decreased with increasing latitude, while the achene shape coefficient increased with increas-
ing longitude and annual precipitation. A. artemisiifolia was divided into three groups based on the results of cluster analysis of morpho-
logical and microstructural characteristics. The first group, which included specimens collected from Jiaohe City, Tonghua City, Gong-
zhuling City, Songyuan City, and Qian’an County, was reticular, mesocorphical, and short-beaked. The second group, which included
specimens collected from Mopan Mountain in Jilin City, Longtan Mountain in Jilin City, Huadian City, Changchun City, and Siping
City, was characterized by its strip-shaped, small-shaped, and medium-long proboscis. The third group of sculptures was cave-shaped,
large-shaped, and short-beaked, and included specimens collected from Baishan City and Baicheng City. [ Conclusion] The achene
morphology and microstructure of A. artemusiifolia differed across Jilin Province, and low latitude and high precipitation are favorable to
the growth and development of A. artemisiifolia achenes.

Key words: Ambrosia artemisiifolia; achene; microstructure; scanning electron microscope; Jilin Province
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Table 1 Morphological characteristics of A. artemisiifolia achene, characteristics of achene surface sculpture and

appendages, and characteristics of beak morphology and sculpture in different regions of Jilin Province
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B1 HHETEMEXEREERESHBBERERA (x25)
Fig.1 Scanning electron microscope photos of the morphology of A. artemisiifolia achenes in different regions of Jilin Province ( x25)
A TR LI B AR R L :’r""ail?ﬁ DA B AR R F DU G A BT H @Ak T T (LT ;T T
WETT Lz 5 EP R A 2.0 mm,

A; Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D; Jiaohe City; E: Changchun City; F: Siping City;

G: Gongzhuling City; H: Tonghua City; 1. Baishan City; J: Baicheng City; K: Songyuan City; L: Qian’an County. The scale is 2.0 mm.

B2 EHWHREARMREKEERREIIFFERBEERRF (x600)
Fig.2 Scanning electron microscope photos of the epidermal decoration characteristics
of A. artemisiifolia achenes in different regions of Jilin Province ( x600)
AT B AR IR L C MR T D BT Tl B AR F L DUV 1175 G 0T s H Gl AR T s 1 (LTl ;0. PO
K AT L8 B, B iRy 100.0 wm,
A; Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D ]1&0116 City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; I: Baishan City; J: Baicheng City; K. Snnf'\ yuan City; L. Qian’an (,ount\ The scale is 100.0 pm.
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B3 HHRATEMXREERPAREMBEWREEERR (x5000)
Fig.3 Scanning electron microscope photos of the surface appendages of the middle part
of A. artemisiifolia achenes in different regions of Jilin Province ( X5000)
ARSI B S ARTT IR C AR T D T E AT F L PUP117 5 G2 2 08T s H AR T 5 1 LTl 5 O
Ko AT Lo 2 B, B LB RCA 20.0 pum,
A': Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D: Jiaohe City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; I. Baishan City; J: Baicheng City; K. Songyuan City; L: Qian’an County. The scale is 20.0 pm.

1 J K L
4 FEHRELEMXREREFERHR R (x100)
Fig.4 Scanning electron microscope photos of A. artemisiifolia beaks in different regions ( x100)
A EARTHTEE LB W AR R L C M 7T s D B T B AR F o UP 1T G A T T Ho @ AT S T (ilidy ;. ke
K AMEHT L2 8, B E R 500.0 wm,
A: Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D: Jiaohe City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; 1. Baishan City; J: Baicheng City; K: Songyuan City; L: Qian’an County. The scale is 500.0 pm.
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5 HRAREMXRERERBREIIGHERMEER R (x2500)
Fig.5 Scanning electron microscope photos of the epidermal decoration characteristics
of A. artemisiifolia achene beak in different regions of Jilin Province (%x2500)
AT SEL B AR R L C MR T S D BT T s B AR B2 DU T G2 S0 T H Sl ARl s L iy s 0. FORd
KA Lo 22 8 B LR 20.0 pm,
A; Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D: Jiaohe City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; 1. Baishan City; J: Baicheng City; K: Songyuan City; L: Qian’an County. The scale is 20.0 pwm.

22 BEERREMREHE-SEERFHOHEX  EHE HCRECH 0.595; IKEE 51 R 245
54 ZRE AR K R AL I IR DG, A SE R A BN

rige 2 Al KA R K FE S5 E R 5% 0.619F10.592, 545 B MG & B2 R 56 HHE
TG, FCRECN -0.598, SAEH K E R B E  REHSH1-0.590 F1-0.691,

x2 ENETEMREEERREER S HIE-SEEFHEXRY
Table 2 Correlation coefficient between phenotypic traits of A. artemisiifolia achenes
and geographical-climate factors in different regions of Jilin Province

5 1 B - SR F B & R EX Correlation coefficient with geographic-climatic factors
AR FERRKE JoFe}

FLAIFEIR Phenotypic trait Z) o ik
. . . Annual mean  Annual mean Frostless
Longitude Latitude Altitude S .
Temperature Precipitation Period
A4S Achene transverse diameter -0.447 0.176 -0.151 0.476 -0.245 0.537
9 R AL Vertical diameter of achene 0.045 -0.385 0.352 0.171 0.308 0.012
WS Beak length 0.396 -0.598* 0.492 -0.103 0.595* -0.443
P Edge thorn length 0.430 -0.319 0.196 -0.190 0.444 -0.461
HIE ZEL Achene shape coefficient 0.619" -0.590 0.545 -0.499 0.592°* -0.691"
SRR 10] R Transverse thickness of pericarp -0.294 0.468 -0.486 0.173 -0.342 0.425

* FIR 2 X RE BRI E AR G (P<0.05) ,

* represents significant correlation between the two corresponding indexes (P<0.05).
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7 FEUI4 T Gongzhuling City
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12 #2225 Qian’an County
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Fig.6 Cluster analysis of A. artemisiifolia achenes in different regions of Jilin Province using dendrogram analysis

£33 FRAXINBEERRESNER

Table 3 Cluster analysis results of A. artemisiifolia achene category

3 e N LR S ESIZY ¢ L SNS pubi§ N3 R B A i R
Vertical diameter Achene transverse Achene shape Beak length Edge thorn Transverse thickness
category of achene/mm diameter/mm coefficient /mm length/mm of pericarp/mm
I 3.640+0.128 2.027+0.083 1.807+0.059 0.942+0.070 0.407+0.046 0.075+0.011
| 3.706+0.151 2.076+0.102 1.794+0.058 0.980+0.081 0.433+0.046 0.072+0.013
I 3.821+0.172 2.085+0.008 1.845+0.076 1.015+0.066 0.418+0.035 0.089+0.004

3 FitHitit
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PRR 5245 B 5 AR G 45 S AR, 35 PR K e
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PEG 4Ll T~ LU0 X 42K R fh 103 % Be S A= 1 16 535 i

S, TR, BEE, W, sk —", HRUE
ljhét—k#%%éﬁ% TR FAR132013; KO LBEARTRIER S
SAA A B RXARLEEEZIET, T4 T4 132013

. [ B )OS T SISk R T & B AR A I (S, SR B I K G AR
AR, [ ik ) DL A A i 4 R R R AR, 43 FH 2R A8 K (CK) FIASTRIR BE 5% . 10% . 15%
20% \25% W 2, BV {@Z(PEG)(ﬁt’]%ﬂ“?‘g\*E\ifiﬁﬁfﬁff&irij:ﬂﬂﬁﬁf)Xﬂ]ﬂiﬁ%
HERFHATAL I M BAHXT R 253 R AR R ZFAAEIRAR, AT N & R TCE R B N O 5 I &
RFRTE MR FRES AR B AR S ARIORBAR A SUBC, 4 BT HCAh AR AR I W 00 D0 2 o 06 52 %ﬁﬁjﬁz)“
KGO, [E5HR] T 28 BN ERK ER 707 A Aabnin & , B T 5 W38 58 B389, Fh 7 15 & 5845k
N R BE T A TSR CER T AWK . 5 CK AR EL 5B T 5 b3 R T S0 X 52 K M 4 B AR S
R ARSI S AR AR A K T T R0 T, 05K GG A SR A ORI 4 OB RN, K R T
PEG ¥ 20.13% 140 T 54038 TR & 28, Fh 7o bl BE R B2 T e AN % , 10 240K 4 0 78 I, b PR IR B
WK IRE ST, [ 4508 VEEAE N4 K CE RN T % S BT HEAT L T3, e Sk K A S M R 208 2B Kb AR B
Kok FEAHPEIR R ISR KRR A K EE .
KEIR: INEREE; TN, FFiik; 9IRAEK; PEG B

Effects of PEG simulated drought stress on Conyza canadensis
seed germination and young root growth

WU Shenghai', WANG Yuying', YANG Chunbo', LI Liming', ZHANG Yi', DU Fengguo'*"
"College of Forestry, Beihua University, Jilin, Jilin 132013, China; *Key Laboratory of State Forestry Administration on

Conservation and Efficient Utilization of Precious and Rare Forest Resources in Changbai Mountain, Jilin, Jilin 132013, China

Abstract: [ Aim] We investigated the effect of drought stress on Conyza canadensis seed germination and radicle growth, aiming to
provide a scientific basis for the prevention and control of C. canadensis invasion. [ Method] Mature C. canadensis seeds from the
current year were treated with distilled water and polyethylene glycol (PEG) solutions of different mass fractions (5%, 10%, 15%,
20% , and 25% ). These mass fractions represented mild, moderate, severe, extreme, and extremely severe drought siress intensi-
ties, respectively. We measured various indices, including daily relative germination rate, germination rate, and germination poten-
tial, to analyze the seed germination potential of C. canadensis. Additionally, we measured seedling root width, root length, average
root diameter, root area, total number of root tips, and root branching number to assess radicle growth capacity. Seed recovery
germination was also measured. [ Result] Germination indicators were highest for C. canadensis seeds not exposed to drought stress.
As drought stress intensity increased, seed germination indicators decreased, and C. canadensis seeds did not germinate under
extremely severe drought stress. Compared with control seeds, mild drought stress and severe drought stress had no significant effect
on the average root diameter of C. canadensis but did promote the growth of lateral and indefinite roots. These studies summarize the
impact of PEG induced drought stress on the germination and radicle growth of C. canadensis seeds. C. canadensis seeds do not
germinate under drought stress with a PEG mass fraction of 20.13%. Seeds do not germinate under extreme and severe drought
stress, but when water conditions become sufficient, seeds regain the ability to germinate. [ Conclusion] These results suggest
manual removal of plants before C. canadensis seeds have matured or the planting of drought-resistant, fast-growing, well-rooted,
and highly competitive plants in C. canadensis invasion areas to control the growth and development of C. canadensis.

Key words: Conyza canadensis; drought stress; seed germination; young root growth; PEG solution
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Fig.1 Daily relative germination rate of C. canadensis seeds

P R ZFHREURTE 145 B bE A T 500 5 B A0 3G
MEHIREAR, K ZFFMR ZEHREUN &5 A0 2 1] 22 5
3 (P<0.05) ;CK S5V EEH 5% .10% . 15% PEG ¥
WHHMMERCEM FRFHREFBE
(P<0.05) , AN[A#JE PEG ¥ WAL P 8] /Y 22 F A B
2. CK 5 EE R 10% 1 15% PEG 7 A 38 4 fin &=
KCGERTIG IR 825 5 8.3 (P<0.05) ,CK 5¥k %
M 5% PEG WHAEIEN 22 A 3 5% 1 10% PEG
WAL FERY 22 AR BE 5% 15% PEG VLB
ZF B (P<0.05),10% M1 15% PEG #IRAL PR 2
SARE, TR AT, INEX EM T
BRI E F e, S5XHIEAAH L, PEG W E N
5% 10%F1 15% & K CEM 1 L ZF R 00T
W5 8.89% . 47.78% F1 82.23%; & #/4» W T K&
34.44% A1.11% I 47.79% ; J% *F 18 K05y 9 F W
3.19% .6.06% i1 8.76% ; 1 S48 %557 5 T F 4.93% |
6.74%F110.18% .

PEG ¥R JE 5 & K CEE R T 1 & R Z B 1
ZULE 2, #IE N y=0.0115x" - 0.3204x" -
3.0069x +96.5440, R = 0.9964, % y =0, o] {4 i}
x=~20.13, Rl PEG WM B2l 20.13% B A9 42 K
KEFTFREERO,

R1 FAEARERZZENMEXCEMNFHRIER

Tab.1 Germination indexes of C. canadensis seeds with different mass fractions of PEG

PEG #k KR KA KR G Eid
PEG mass fractions/% Germination rate/% Germination potential/% Germination index/% Viability index

0 (CK) 96.67+1.92a 52.22+5.88a 10.15+0.49a 11.62+1.80a
5 87.78+1.01b 17.78+2.94b 6.96+0.72b 6.69+1.29ab
10 48.89+2.22¢ 11.11+4.84b 4.07+0.78¢ 4.88x1.72bc
15 14.44x1.11d 4.43£1.93b 1.39+0.34d 1.44+0.33¢

20 0 0 0 0

25 0 0 0 0

[R5 AN )/ NG FRER R 225 .35 (P<0.05) .

Date followed by different lowercase letters in the same column are significantly different at 0.05 level.

2.3 PEGETFEMEZGTMNE
KIEFR T

3% 2 Al 50, BE% PEG ¥R BE TH i, & kK
KEMAR R Y AR R SOE AR R 7 T AL T R
HEHORA Y EA R LTS TR, SR
IEORIR 2R 4y EC R BT #, g R EGEMR
WA, CK 5 15% PEG HFRAL PR 22 55 3% (P<

K RELRME

0.05),5% Ml 15% PEG WAL F Y 22 57 0 %
(P<0.05) , Hp & Z ) 22 BR W3 IngE R K&
MR R E,CK 5 15% PEG A IRAN I 22 5 i 3%
(P<0.05),5%F1 15% PEG ¥ 4k B 1Y 25 5 1 3
(P<0.05) , Hap & Z ) 22 RR 03 IngE R K&
LR B P B AR, CK 5 15% PEG % AL B
12 5 5% (P<0.05) ,5% 5 15% PEG &AL L)
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225 3% (P<0.05) , HiA 4 41 22 ] 25 5 AN Wl 25 Jin
ERKENRR P ER 5% 5 15% PEG Hw AL
MW ES B E (P<0.05), HREHZHZERA L
., OMER CEN SRR LHL CK 5
15% PEG WAL 22 5 .3 (P<0.05) , AR %%
HzMEFAE,

TR 55T InE R GEYRAE K5 iR
AAFFEER A, 5 CK I, PEG HE N 5% .
10% F1 15% R N2 K K3 4IAR 1 G iR B 52 A5 T
P S4B 43 3 T I 0.002,0.011 1 0.016 mm; £
FESEIIE 9 T [ 0.24 .0.37 F10.64 mm; HE 2 5 °F
PIE /5T 0.09,0.28 F10.59 mm ; HRSF-2 H AR
YA T 0.08 mm J543%] T B 0.06 10.16 mm;
SARRBCEHIME S L FF 1.67 .2.28 F18.14 /> 41

o XECEYE ) ETF0.28 .0.73 Fi11.87 4,

100 LI LR Y& SR
Measured seed germination rate
— BRERMA L
e 804 Germination rate fitting curve
2 3=0.0115x°-0.3204x-3.0069x+96.5440
3 = 604 R*=0.9964
x
=g
b E 40
=%
=
&)) 20 -
w
04
T T T T 1

5]

10 15 20 25
PEG# % PEG concentration /%

B2 ARREBRZ-_ESMEXCEMNF
HREZ BHXR
Fig.2 Relationship between different mass fractions of PEG and

seed germination rate of C. canadensis

R2 FRRERZ_EXNMEXCELNRERBZI

Tab.2 Effects of different mass fractions of PEG on the growth of young roots of C. canadensis

PEG ¢ AVREE B R AR WA 5L TR E AR A BRI %L 73 XA
PEG mass Total root projection Root width Average diameter Root height Total number of Number of
fractions/ % unit area/mm?> /mm /mm /mm root tips branching
0 (CK) 0.037+0.011a 1.590+0.445a 0.350+0.147ab 1.410+0.359a 7.720+4.212b 0.660+1.154b
5 0.035+0.012a 1.350+0.253a 0.430+0.176a 1.320+0.364a 9.390+6.222ab 0.940+0.416ab
10 0.026+0.007ab 1.220+0.336ab ~ 0.290+0.141ab 1.130+0.365ab ~ 10.000+7.211ab 1.390+0.777ab
15 0.021+0.001b 0.950+0.261b 0.190+0.009b 0.820+0.098b  15.860+9.156a 2.530+2.748a

R BRGNS R/ NG R R R 22 57 B3 (P<0.05) ,

Date followed by different lowercase letters in the same column are significantly different at 0.05 level.

24 BHRBEREETEMEEME X KEM
FEHER

TN KRG i FE A R T S 38 5 4T T 4k 22
W& ,2 PR EE R I R R E A E I LA 3,
TEMREE 20% PEG ¥ H 9N & K RERDFFEME R
TRIHE S R5E 2 KA &, B IR K HEHN5.67%;
P H g & R m e 5 K, Hi &% HK25.83%,
10 KN B3 &N 93.07% ; fEWKE 25% PEG ¥4
W N K K R TR A B T 5 A S A AE
552 RJWi ke, B I K FHR3.33%, M+ HEi&
R IES 6 K, 0 21.66%, 10 d BT & RN
75.75% .

3 iiEER

AHIEFE A, AN]SR 2 R X SRR 4)
RS R . BOP R T
R BRI B CHE KR PR fEak e

i AR BRI AR T RE . Bl PEG ¥ IR &
AN AR R T AR AR AR R R S R AR 3 X
BORSHRARBTH .

07 —=— 20% PEGH/ PEG concentration

—— 25% PEGIKJ¥ PEG concentration
254

20 A

Ty H PS8 AR i 2%
Average daily relative germination rate of seeds/%
=]
]

i1 Time/d

3 MEMEETEMEHEREMEX
CEMFEHABENEFR
Fig.3 Average daily relative germination rate of C. canadensis

seeds after the lifting of extreme and severe drought stress
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R B i A B Rl 22 B2 s = AR i 7R

oo, RO, M, ik, TR, EEy, OO, dkERS
b I R LA B R L R S T 5 AR AR AT, LT 100081

ME: [ A ] AW K ABERE R AR TR LI RE PR KR 3K B i — L3 e . A5
I MR B RE B A AR X SRR IR S AR S T AL WU RETE WO R, LAY R 6 78 LR ) B A 25 A LB AR
PEELSMRAE . [ T73 ) FH 16S rRNA 1 nifH e DA™ 38 0 308 40 0 P B AR 20 A7 K 5 2 45
K ) PR R B b A T B [ R TR A N DR 25 5. [ 45 OR ] RIS AR R0 T &
e R AHAS R 5 i, W T KR PR R B S R i MR B b M iy o i 4 R R I 2R A

%

Q

FF A HEAMAE kol U LB ) KRR T R R AT 0 s KRB R T R Fissinins
SIS IS B D R = 3 | A0 0 20 R B B 1T R o = 3 Sk 12 5 L 6T 0B O AR kot R 2 G (0SID #)

MR MACRI 5 S AR o R T S 90 o i 7 BRI 28 0 R R T R P s /s, [ 4508 ] IORI B 2 R i I8 AR 3t
AR S T [ SR A AR A 2 A, RO WA AR B L SR SRR3R, A T A B
KR KRR MPrdiE,; ARMANLE; AR

Research on the effect of rhizosphere bacteria on
nitrogen utilization of Cenchrus longispinus

MA Tao, SONG Zhen, FU Weidong, ZHANG Yue, WANG Zhonghui,
YUAN Zhili, WANG Yi, ZHANG Guoliang "

Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract; [ Aim] The invasive plant Cenchrus longispinus can grow rapidly and expand its population in nutrient-poor sandy soils,
forming a single dominant community. This study analyzed the effect of C. longispinus on soil nitrogen cycle-related microbial
communities to provide a theoretical basis for revealing the microbiological mechanisms of its invasion. [ Method] High-throughput
sequencing of 16S rRNA and nifH gene amplicons was applied for analyzing the differences in community structures and functions of
bacteria and nitrogen-fixing microorganisms in the rhizosphere soils of C. longispinus, Elymus dahuricus, Agropyron cristatum, and
Setaria viridis. [ Result] C. longispinus could significantly elevate the levels of total nitrogen and nitrate nitrogen and reduce the
contents of water-soluble nitrogen and ammonium nitrogen in soil. The results of soil high-throughput sequencing showed that
Bacillus, Cyanobacteria, Nostocales, Anabaena, and Firmicutes were enriched in the nitrogen-fixing communities around the
rhizosphere soil of C. longispinus. C. longispinus increased the relative abundance of Proteobacteria and decreased those of
Cyanobacteria and Firmicutes, promoting its capacity for nitrogen fixation and utilization. Nitrospirota and Afipia were barely involved
in nitrogen utilization by C. longispinus. [ Conclusion] C. longispinus could affect the community structures of bacteria and
nitrogen-fixing microorganisms in the rhizosphere soil of invasive areas to improve soil nitrogen for its growth.

Key words: Cenchrus longispinus; rhizosphere bacteria; nitrogen utilization mechanism; intrusion
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fift #% ,2002) . FEE P B4 T T4 PE AL N
ST BRI AR  ERA R A s S IX, i
LML 100 J7 hm? (% B 7255, 20145 3 SCfH 4%,
2010; F4435%,2022b; FNVEARSE,2020) , Il
AR ELA R R PR 5 T 2 AR T A R )
WIE B — L S5 I, 400 T LAt e B g AR K il
Gy it o B, 0 R ORE 7 e BTG, AR Ol A 7
TR E AR TR AR o R A ] e A
WA EEE TR, AS G EN O B E,
JEE I I R B AL G R SR T (B R R
2005) . PR RLE R X R A A IXAE T
KR AR ZHE (RN A, 2023) , IFF 2022 4F
VNGNS ISP (Y F L N VS B G- e s
A A BRSNS AR RN 45 ) .

H AT, WM RAE Y AL BT 57 24 e
BIRTCE R AR PR VR S5 7 (R R
2019; FE4,2018; AW EE,2016) , EPHEILEK
PR R AR FEM BHIR AR E W 2= Rt XU
WAGSEIFE T — RIIWFSE ( HIVEE 2015 F 35
FIZERA L, 2013 ; FRE42012; kiES: 2017, JH7
P4 ,2013,2014) , EAFER, WA A D FESEH AR
HLE AR R E A H ST, an. T4 (2020) #F 5T
W] K RE B AR 0 2 00 T AR B M i e AT
R, NI 3 T X B c R A RCR, M e
85(2022a) WG4 H AR 9 22 R 0] G MU AR
bR I -1 S8 10 A 1l TR AR 7 254, DT T) 22 52 il A o
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F5E K B, KB S AR R T R bk
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113 EERARME IR DNA $EHUK
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2 PFE Ik | 1 U85 #54T OTU (operational taxo-
nomic units) 3 IRJF X HUE AT o-ZHEME B-Z
FEVEIM T, LA SRR 0 28 . JFAE kR o3 B LAl
b RTINS 1 v R B, B4 2 TR A R 2
VLI 2H BBV 4548 22 5 A LA SRS Y
KR35
1.3 #HiESHh

MR B A 3 Ak % 5t L %5 R - Microsoft Excel
2016 # 47 B4 b B, >R I SPSS 16.0 (SPSS Inc.
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ZEILEL,
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J71& (DADA2/Deblur 45 ) 40 BAOL AL K03 , AR 459 4%
F A K (amplicon sequence variant, ASV) {3
FEAIREREE R, 2T ASV REFII R EEFE
HEFTI AN G 222 03 B HETE 2RI 20 A LA S i 2

ST ARSI A5 — R 1 ge 2z sl n] AL
Mrs M HEH 415 = F 6 (hip: /) www. majorbio.
com/ ) AT AWIE B F W7 .
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2.1 WRERTEMEAERIEE
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FERE(T3) AP A 4 HE 4 0 i Wl 3 o T oA B
H(T4) (P<0.05) ; UKHE(T1) ZbFRAY + 340 A 5%
o 0 e T HA 3 MR (P<0.05) s K illBE 2
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(T1) b3 (P<0.05) ; P WAL (T4 ) 4bFH i + 35 4 B
SN EETHER (T3) 4B (P<0.05) ; B o 5
(T4) SRR (T3) AFRAY pH (B 3% v T H Al b B
(P<0.05); S Z M M H SR EF AR E
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Table 1 The physical and chemical properties of different treatment

e AR, . KR e -
U SRR aWAR AR 2w WERGE AR
QbR Available apiecy Total Total Water- Total pH & Nitrate Ammonium
Treat-  phosphorus avallab le nitrogen phosphorus soluble potassium pH nitrogen nitrogen
ment content/ pf)taSSIU;n content content nitrogen content value content/ content/
(mg - kg™") ( con.lel:u‘]) /% /% content/ /% (mg-kg™") (mg-kg™")
TEORE (mg - kg™")
Tl 26.90£0.65a 42.4+3.20a  0.035:£0.0004a 0.041+0.001a 24.76+1.56a 1.61+0.16ab 8.18+0.04c  2.03+0.03a 0.881+0.0224h
T2  10.87+0.34b  47.6+11.84a 0.034+0.0003a 0.028+0.001b 15.68+0.75b 1.52+0.19ab 8.46+0.02b 1.98+0.02a  0.007+0.0004d
T3 5.18+0.24c  24.4+1.28a  0.030+0.0008ab 0.028+0.002b 12.84+0.50b 1.16+0.16b 8.62+0.0la 0.66+0.02¢ 1.200+0.0616a
T4 5.74£0.26¢c  64.6+36.54a 0.029+0.0023b 0.031+0.001b 16.54+2.10b 1.83+0.15a 8.60+0.00a 0.78+0.03b 0.332+0.0076¢

T1.T2.T3 T4 735 QR KF KB R s st s, [7)
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Fig.2 Hierarchical clustering tree of rhizosphere soil nitrogen-fixing microorganism samples
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LI SRR TSR O P, U E 4 0 B A 0 90 K YRR b o e 1 = R M
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e R DRI A PS4 RIS 4 R L% (A LT 2 AT R RO BRI 4 B oo
TR B BERA B2 B 48 h, Y BFEVR BE LC5, fE 4394 0.09,0.31,0.08.0.14 mg - mL™'; B BAM/KEFIREE  (0osiD @)
AREE 12 A AR R A KIS I DRI A CK A ERLRA B AR e, R RO 0, I W W A L 4
BRSBTS B A AR 319% ,* CR+ 22 HREAL I 5 428 B335 W BN 1000 34 B RE Pl 90 K 4 2 i
UEFR 48 b JF BT IR ATP (CAT ACHE SOD B HESIIT T XE G 4L (P<0.05) . [ 4536 ] 4k 2 REK e £ 2 P ks 4
T RIS R XA 28 AT BLF RIS 0, LA 30— SR AR TERIF R 5
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The activity of four nicotinic receptor agonists
against Bursaphelenchus xylophilus

YU Jinying"?, LU Yaoping', WANG Guoli', LIU Dongmei', LEI Qiuyan', HE Xiaoru', WANG Ye'"
"College of Ecology, Lishui University, Lishui, Zhejiang 323000, China;
*College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou, Zhejiang 310002, China

Abstract: [ Aim] To investigate the insecticidal effect of four nicotine receptor agonists against pine wood nematode, Bursapheren-
chus xylophilus. [ Method ] The nematicidal activity was measured on pine branches of Pinus massoniana grown in hydroponics. The
effects of nicotinic receptor agonists in aqueous solution were examined on the activities of adenosine triphosphate (ATP), catalase
(CAT) , acetylcholinesterase ( AChE), and superoxide dismutase (SOD) in B. xylophilus. [ Result] Levamisole hydrochloride
(LH), tetraimidazole hydrochloride (TH) , nicotine (N) , and thiophene pyrimidine tartrate (TPT) had significant toxic activity a-
gainst B. xylophilus. The L.Cy, values of the four drugs were 0.09, 0.31, 0.08, and 0.14 mg - mL™", respectively, when immersed in
water for 48 h. The results of the hydroponic experiments after 12 d showed that the pine branches in the LH, TH, N, and CK treat-
ment groups did not suffer from the disease (index-0). Some branches and leaves in the TPT treatment group turned yellow, with a
disease index of 31%. The branches and leaves of " CK+nematode" pine completely turned yellow and wilted, with a disease index
of 100%. ATP, CAT, AChE, and SOD activities in B. xylophilus treated with nicotinic receptor agonists (LH, TH, N, and TPT)
for 48 h were lower than those in the control group ( P<0.05). [ Conclusion] In conclusion, nicotinic receptor agonists (LH, TH,
N, and TPT) have potential as good biological controls against B. xylophilus, and have the prospect of further in-depth research,
development, and utilization.

Key words: levamisole hydrochloride; tetraimidazole hydrochloride; nicotine; pyrantel tartrate salt; Bursaphelenchus xylophilus;

nematicidal activity; enzymatic activity
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WARFZE 2599 (pine wilt disease, PWD) J& A FF
28 . Bursaphelenchus xylophilus ( Steiner et Buhrer)
Nickle 5|2 0 e HABEIAE B PA BRI 3, © 3 1l R
2 TF AA 2k (Y 45,2017 ), FABF A Ui
R TAESE, 1982 A3k B 15 e g 5t b LB 119 7R
B Pinus thunbergii Parl. I 5y 8522, M5,
A HO T R [ TR 6 S %o PR A 25 R G i T
SRR IR (B BESE, 2017) i v T AR it
(2F) B AR 245 1A Ry 2 B A 0 L A b 4k
HAY SR 2 — IR0 [ AR 3 1 iz 0 (R
H#17,2019) . HHET, CHGE ] B A b 2 dUi 2455
FEABTAER R P A4EER A 0By LR AR FLA
T A A A 5 I T, 3 4 2430 7 ol 3 R o i L fe
FHBIEE R R EG T 245500 i 4 I RAS . e Ak, K
WL AAUE B AR AW 5 7 A g 25 4, i B Ak
HARAE DA F, BE 5| P14 R0 N 28 i B 45 [ 7
(28045 ,2013) o (Rt 38 D075 288 20 B RN 19 Bl
TR HUR I AR 2 1571

AR e WK & —Fh I Y B SR,
MREEARL AR X2 s ) 18 18 2 BAT R Ak
A& HUASCRAB G R FL 3l 0 1 TS ((Vielela et al.,
2018) 5 HR 1R DU DK ER 1R A e K s 14 e ) 4 6 1
EBIR SR BT H2Y 5 AR — il DA I ) 7K B R
Pyeh R R AR A BOR) BLAE 17 T Al e At
CAE R EH T A R A& At A4 3 2 o0,
B A FE A R T R0 AR B A T (R B,
2017) 5 1P A R WE Wy W BE i FH 3R 97 sl i 25 A s
( Betancourt et al.,2015) . 4 F b5 Y /EH Ti%
Hual B R sz A 7 AR AU 5 R AR L
PIRIZA 4, B BORZE MR, H e A W T
TP AT A e B iR . AR R 2 IR 0t 12 DA
FASBOK LI GE 4 ML G YIRS HF 2 R R B A
VER SR TT 43 AR 245 150 Bl I A b 2 g 2 4t 2
Wk
1 ##FTTE
11w
L1 K2 & EhmRZe ek | £R 2 DY ki
B P A R ME My W NE (IR A R BRA
98%) . 5L 20 mg 254 AZE IR /K IR R IF M BE N 5
mg - mL™ R, BT 4 CIRAEEH
11.2 Bk ok R T W T AE mi K i S AR IX R
53k R M7 92 ol 4 A 09 5 B A Pinus massoniana

Lamb. ZEAR 143 B 15 2] | 207 VLA RO B} 27 B %
RN L & T A KA 218 Botrytis cinerea Pers
ARG IR, 28 CHBLIRFE
.13 EEZM#HE ARG (Leica EZ4W , {# 1[5
PR AEE) BLOHL(ELEE TGL6G , TR B RHFAYL
A RRAE HE) BRI (HAR R
B UV-1780, B HA A, HAS) | T i i i 25 & AX
(BUCHI-R210, Jii - AL B A7 FR & 7], i 1) B il 4R
% 559558 (KS 40001 control, IKA , 8 [E) #8& TAFE
£ (R SW-CJ-1CU, i By A AL e £
ARAT], ) A E BEA (SG250H, i e
R A AR A BR A W) hED) BE IR A #F (GL-
88B, 1| | HAR DU /R AR il i A PR A R th ) (A
PR FRAH (SHP-150 , 1783 AR A S B0 A AR AT BR 2> 7]
HrE) (HL TR (SQP, 28 2 AR A AR (EaT)
ARAA,HE)
114 HAustr WA ELEE (superoxide dis-
mutase, SOD) i & b & ( catalase, CAT) =k
PR R 11 B ( adenosine triphosphate, ATP) | Z, & [IH ik
TG ( acetylcholinesterase, AChE )7 & ( Fg 5L AL
Y TRV ; LR BE W 3 750 45 3 57
(E A E R FFN AR AR .
1.2 FHi&
121 ZRFAME SHEIEARS(2013) Ik,
FH MO ZZ nhi AR AR T J4 WIRGLR L, sk 3 WU
NSRBI - M9 Bl =7 + 3) ,IRJE S
min, 5000 r + min~' B0 5 min J5 3 I, LA M9 22
VR, A 3 R B A B LR R R, IR T A R 4 A
R dk b e 3R 2~3 d RIAS B[ — A K A A P b1 22
B VR &SRRl E L R B .08, T
4000 r - min~' B0 5 min, A 0.9% 4 HER K whvk 3
W, LA 100 45 - mL™' (4R BRI, 75 24 FLAR
AL 0.5 mL BY4 HUBIFE W, RN A S5 1 2)
W, VIS Sl e 2 O IR 3 3 AT,
ST BEG 12.24 36 F1 48 h, 7EARYL B fEE T
WERZ A TR AL . RIE 3 H o S TEHIE R
W, TR R B S, X dR ARz 5 H &
PR L A 2 R B 0 0 i 2 R, A S AR
Bl HE RIEH , THRESET R IE ST % (TH e
JHESFE 2013)

ET 3%/ % = (FEHUE AL HUE) 1005

FEIEFET- %/ % = [ (AL PRI FET- R -X] IR A0 T
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o533 4%

R /(1 HRFET- %) %100,
1.2.2 BRMAMEAFERE W4 MEELED
S BIECHSF 3 E00 1 mg - mL™ IO, 2R HU
200 mL 25754 A 300 mL (9 =T, 5 Ab BT
AR fE P B A28 O IR A 2 & IRk
B CK(ZEMBEAK) MbBE “ CK+AAPE 2R Ha ™ Ab 3 Xof R
27 T RS (1985) Ik, e BB B4 T B P 42
HU BEFEIAR A — IR, B A2 5 em AR
R, R L e A e VR IR A B 2 K
FEZ) 10 em YFLIAS , F 48 1K 7L 1 45 110 35 35 46
A, WA TR BT 26 H B I TRL(24 1000 2%) SR
T 4 B Tk ZE AT A T, DR R LR A N 1Y 1
B, BERE B3 d B — AR B AN AE , WL
12 d, %8 3 AT, SHIRFE &ML EH
(2001) FREIFAE (2005) J7 %, X 25 FARO 1% 73 9
IR TSR T 43 0 G BF gk, AR IE
B P 174 LUTF R R B2 S Ik 174 ~
3/4 5FE R 3 R 174 VL EAF R B 172 D
TEAREZE 4 G R 172 DL AR S AR
EEAET

R % =§<(XX;>)X
L, X, FETRBIIAALEL, a, WK, a,, T
FRH
1.2.3 MMM & REE N EE B4 mL AL
B 10 54, A 1 mL Be 4 59 25 9 i
T, TR 25 48 h (R BB | 785
TRAT, LATY SEV e o5 IR AR AL HRRE 3 IR &R,
PAEE T 28 CHEFRM P ROLRE IR, 400 T 12,
24 36 148 h s/ #E5) LU 1 mL,4000 v+ min™'
B0 S min, & B, CHE/KIELE 3 IR, IMAGE =4
FHER K VKI5, 2500 v+ min™ B0 10 min Ji7 B F
W EHEKERZE 1 mL, % D0 G250
Y R 5 2 SR 2R 1 e, AR A Al 5
S UL E BT P, BEE 3 AT (R AEE
45 2022) .
1.3 HEESH

FIH Graphpad Prism 8.0 ( GraphPad Software;
L) b FREHE | KIFR, KM Graphpad Prism 8.0 4K
PSRRI E (LCy, ) (AT 7 223 HT (analy-
sis of variance, ANOVA), ffi F§ Tukey K% (P =

0.05) HLAE R 2 0] iY 22 55 S 35 vk

2 HERERW
2.1 XMMEHRRFEGE

F P 4 U TN TR R A (0.50,0.25,
0.10F1 0.05 mg - mL™") (25 His il R BT LS
12.24 36 148 h, 53 WS HA 4 2k HU R A7 16 IR B -
IHRROEAE TR (B 1) . B 1R 250 Fadt £k
PR S T B o At A R ) e T, b R
L5 P FR BV AR UK Ay kR A T K e | R 1R D
W BRI AT FRIE Y BEE . 7E 0.50 mg - mL ™K EE
T4 PR WOR B BEAA A 2 HL 48 h 5, 3
FILH RO 0 % HOE M D ER 1R 0 e K e | £ R
PUBKIE ARG 3 Fh 2P KRR AL FERA P LR L 48
h J&5 , AP AL IEAE T3 R 100%
2.2 FEEFIIRE LC,,

iz ] Graphpad Prism 8.0 XJAabf &k M 7% 55 T-24
VG T RS TEFE T R A TG 15 3] LG, 15
PIERENIIAD R (FR 1) o SR W, 250 iont
AN TR Ab B () X 206 R 34 R 0 i ) R
TGPE 7E 48 h IS BA 2 HUBE T F80k B b = {H, R 1R
DUIDK IR PG 7 R I Moy 1 N | T2 T I s R i 11
LC,, fE43 %4 0.09,0.31.,0.08 ,0.14 mg - mL™',
2.3 MEKEREER

IABUKEHATR A R I] (£2) 407 3 d )5 4
ol 6k 52 1A 38 0 390 Ak B WA 2R B, 15 48 8K
0,5 CK AbFRZH f e B[R], “ CK+4 i &b
PR FFUG H BB R AR 0B 6 d J5 |, ERIR AC TiE
WKk ER TR UK KB CK AL S AR I A A
TR A O, T A7 TR 168 W) 1 g A B0 20 A 9 B A
RGO, CK+Z " IR it AR BE 2 85 1% 4
B0H 65% ; A3 9 d J, Hh R 22 e Wk e | R R Y B
W HEBE  CK AR ZH A AN R0, I I Fe 80k 0,
T 7 P W Wy g A SRR 2 38 o R 78 i 1 8 0
19% ,“ CK+4% U WARC B MR 2248 W 25 8 i 1 48
Bl 75% ; /b PR 12 d J5 , $R 1R 25 HE BRI | Eh i DY B
W A  CK A B ZH AN AN R0, I I P8 80k 0,
T R W Wy g Ak SRR 2 8 R 8 i 1 4 B0
31% ,“ CK+Z& " A BB M o8 8 ¥ 28 35 I 1 48
R 100% , BEARZE AT 4 Fi A e sz 14 8 3h
FAK IO FA b 2 B AR 22 B 0 — 2 1Y
BTARCR | e BH S e G2 R A 2 HUIG 1) K



51 TATAE 4 FhIRBISZ A B TR dF 2 B 52806 1 -51-
E0.05 mg-mL"'! 20.10 mg'mL"! 00.25 mg-mL"! B0.50 mg-mL"'
a a
- a

100 9 A : s a0

2 £ S o
> 80 A a = 2 g N 70
w3 = £ g £ Z 60
S 60 A : £ : = ®E s

g = =3 = = ‘- o
Sz o] H & dE A SEw
3 £ 2 £ @3%

- - - Q
5 20 - : £ £ £ 20
° £ g £ S 10
0 £ = £ 0

12 24 36 48
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a
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C

REIEBETIR
Corrected mortality/%
W
(e}

TR RTTTTT T ONNNN,) =
FHEEEEEEEEHE
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12 24 36 48
)] Time/h
El1 4 MEGMII0RTEENRIERTE
Fig.1 Corrected mortality of pine branches exposed to the four drugs against B. xylophilus
A ERTRR DUBRIK ; B39 £1 FRVE W BEE ; C . ERRR ZC HEDKME s D 4B, WAL [R)/NFEREFRIR 0.05 7KF 2R 3,

A: Tetraimidazole hydrochloride; B: Thiophene pyrimidine tartrate; C: Levamisole hydrochloride; D: Nicotine.

KEIERET %
Corrected mortality/%

Data with different lowercase letters indicated significant difference at 0.05 level.

F1 4 MEWERRHLERIER 48 h i LC, &

Table 1 LCjs, values of the four drugs against B. xylophilus

2557 R bR EDR EHOUHIE (95% BRI ) e P d
Drugs Slope+SE LC5y(95% CL)/(mg + mL™")
ERFR VUK Tetraimidazole hydrochlorid 2.856+0.431 0.09 (0.07~0.11) 0.8678 2.640 0.267 2
WA TRYEM BEIE Pyrantel tartrate salt 1.061+0.188 0.31 (0.25~0.38) 0.9670  0.368 0.832 2
ERBER /WK IE Levamisole hydrochloride 0.044+173.000 0.08 (0.05~0.11) 0.9142 0.049 0.976 2
HHB8 Nicotine 3.127+0.397 0.14 (0.11~0.17) 0.8921 2.343 0.310 2

R2 4FHYKRRRBIREHRIFREBE M

Table 2 Effect of the four drug aqueous solutions on disease index of pine branch test

AbFH i 1EFE 4L Disease index/%

Treatment 3d 6d 9d 12.d
R PUBKME Tetraimidazole hydrochlorid 0.00 0.00 0.00 0.00
A FREW BEIE Pyrantel tartrate salt 0.00 0.00 19.00 31.00
LR ZETEWKIE Levamisole hydrochloride 0.00 0.00 0.00 0.00
B Nicotine 0.00 0.00 0.00 0.00
CK+#AM 2 1 CK+nematode 0.00 65.00 75.00 100.00
CK 0.00 0.00 0.00 0.00

2.4 TR L REEE RN

24.1 MMM ARCBERBREEENEH M
A4 M T ML 1 ) 245 4 A i R Ak B s AR v
XTREZH AChE il 15 712246V 22, 4 A 45 25 Ab 3 4
AChE BE B2 T RS 6 h B4R 2541 jiG 1%
TRHREL (P<0.05) (HL5 2520 508 BRAT TG ) AH 22

BN, 6~48 h ], 25 25 QLT 3 SRR R A~ i
P PR ) AR T 0 IRZH (P<0.05) (1 24)

242 MMMERZSHBRRIBELEN YT H
Pl 2B T, 25 2 4k B2H 5 0F B 2H AR A e AR X —
BB T R RERES, 4 25 AL BRAL A ATP B ) 1E
TR [R] AR T % BREEL Y ATP i 7, O HAFAE
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BEER(P<0.05)

243 XMMME&EABANHE BN YE E2C
SR TEMAMT R BB ER 12 h 22 FT, 25 24 b PR 2 WA A
£k th R A AL B AL B (SOD ) % 7 i 3 T X IR
ZH(P<0.05) ,7E 12 h i}, X BRZH WA RHER s i SOD i
TG JIAHT 25 25 A BRA R 2 B Hh 7 5 ) ) JE
YR A B2 SOD il 1% 7 328 W Bk B xR A
SOD BT 17 /N B £ TF, X R4l SOD i i 77 =5
TAHZGAE P (P<0.05) , W] 4 TPy 3y mr LU

—&— LR /7 JiE kM Levamisole hydrochloride

—8— JIH{A Nicotine

—— LR PUBKME Tetraimidazole hydrochloride

FARE 2R U SOD 3G 1

244 MWME&EHAMEABHEEGYH K 2D
IR TERS M 4R R 2 R T 0, 265 245 Ak S 2E P b 4 ol
i) CAT BT 1 B 255 T X4 (P<0.05) , 7F 12~
24 h [ FEASB ]9 050, 3 AR A 4R LAY CAT 3% )
FHIE ,AE 2 Bl TP 22 i) E] A LB K, 3 24 Ab B4 CAT
FEE IS S WA, Xt IR 4 CAT BETE 11 T4 24
AEFEZH (P<0.05)

—=— P EREWY K P Pyrantel tartrate salt

—a—CK
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& 515
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Fig.2 Effect of the four drugs on AchE (A), ATP (B), SOD (C) and CAT (D) activities in B. xylophilus
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ER TR DU DK IR TP Ay i I8 1y M W £ TR e E K s
SRR FH BT B2 J R A FH A% R Y
BNy, T A A PR . ShER A e R JE 2
Ak 22 AL PR) BEL KT 245 , EL AT B S 1) R e P T, B
AT e B B AR e sz A 7 AR IR —
e B IR A WL Rl LT U8R | LR AR | R L
JPRIBEAE AR R A2 i Dk i v i iz 1 05 SR BN UL 40
T Ak, W F AV R RO SRR I, 5 B0 A R R R JRR
L, Zhang et al. (2019) B UK H ER R 22 TiE Wk g xif 75

[l BTk B Caenorhabditis elegans Z. T R 52 14 i
S RENE T, JERUESE , R 70 Tie WK ik 38 5 1
VEFI 55 1 e AF 2% s A LN A 22 ) 08 e £ T JIEL
RS2 A, S35 T BT 4 HOlseds A 25 PE RS ( Du-
guet et al. ,2016; Turani et al.,2018) , HHEHA R 5k
R A IR 3 1 | R A A R B, 0 B A R £ T
PGB SZ A A AR R R SR R, 5 A A HUY £ e IR B 52
RSE Gtk 25 4, (8 £ T AT AS B 1 & % 5+ | BEL BT ol
20 EESET, WA R WE WY I E 15k TR D DK nak (14 A
KGR AE AT SCHR S B AT S50 1 4% B A 1R
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BOR (2 EV,2015)

R TEAZ BN AN 3 i, AR Py 5 A AR DG
) it 15 1 2 e A AR (R RURL A, 20205 455 4 T A
Tk ,2014) . AChE JE—FES 5 G i B2 E
I, S LR Eh A0 2 35 R R 2 % sl iy 2
#BF5 (Thapa et al.,2017) . ARWFFEH 45 2540 PEZH
F T AChE F 1% 7, 40 25 245 20 33 1 i 5 fisk [12]
BN SR RR B 25 i, 35 T £ I AR AR A A BRAE
A0 AER AR AE N 32 R 38 20 700 8588 758 38 R,
PR AL B R, (A 2 AL T Eh IR, 4
TR B2 1A 38 3 700 AN RE B 2 AR AR 3% , i S 2
il )5 SZAARTK AMETF R, FAFRAE P Bk i 8
ARG, Fe R AR MR, R W £ AN I T BE BT
RACII IG5 5 A SR AT, ATP &2 —
Fh 59 ia 1% | RE R R BAL A S A 2 A
il , S AL 2% DDA DG, 2 48 1R 25 % U Y 32
BE AR Z — (X SO A5 ,2022) . BT ATP J&
RESEFE 00 SR , #0024 ATP BTG 3 g9 il i,
28 L TG S T TR S RE N RE B 2, I T L
ZLIFET ., SOD CAT 44T E (LB A Bl T-HCIH 35 1
SFE A I A4 F K F B 51 R AL B0 R
SOD JEAMAEEE H R Y ) — Bl e & 48 B F i B 4
LR, 24 SOD & 7o /L I, [ il 87 9k, 40 i b
TR, B2 SOD 5 & Sk R L i, 4
ZHMERE, RED S HERILT, ML
AU SOD T 14 32 2 40 461 B, o 23 5% e 48 U P
R4 A B SE I RI0%, AT 1 4 R A o 2 3 R,
ol 4 S A e A, O AN R Y A AR
HE R T, AL BB T (Wang et al.,2018)
CAT J&—Fi VU7 5 il 21 K il , & F A4 2k U DY 179 fi
BEAHOCHE , FARE 2 dL iR P9 A e S8 Ak 200 40 e v
AF B FK FEDNA HE H TR B & Ak, A
M SFECANM P T, CAT 38 1 1 4Tk &2 i kK
53S0 Re L Lk A0 6 = A 30 1 4 60 400 i i A2 2ot 4
LS 4053 ( Mahasetg & Kuzminov,2017) , 45254k
PR L AUFTIH] CAT RS 77 W b /&5 T % REZH LA /2
ARk O BE S R RE T oK, (HUE Bl 3 B ) Y
HER G252 CAT BEIE J132 Wi g i, P b1 48 e
9 WIVE R T TR 9 19 i U A5 A 2 40 A DT 7R
R P AR SRR K B AU A B, 4 T Rk
T AL AT,

AR = PR R A 4 FhoHE 32 4 3%

SIRIRTA R B AAE R, BF9E 3R 4 Rk &
X P A £k e ELA B B E T, S R A K B R 58
SER R, 4 IR TR AZ 1A B0 700 KV TR A B 4
5 AN 25 B — RE B IR RO , X P b1 28
PR PRI A GBS ( AchE . SOD ,ATP [ CAT) 3% Pk
P R R BE VR F . X 4 Fof B 32 4 35 3
FREE AL H VR ALK RRR ARSI B

&% 3k
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FHE A0 48 BRI R 1
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Adaptability analysis and risk assessment of alien invasive weed
Cyclachaena xanthiifolia ( Nuttall) Fresenius in Xinjiang

FENG Jianan'*?®, YIMITI - Resuli*, SHI Bo*, ZHANG Xing’, FANG Yan’, MA Deying" "

"College of Agronomy, Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China; *Key Laboratory of Prevention and Control
of Invasive Alien Species in Agriculture & Forestry of the North-western Desert Oasis ( Co-construction by Ministry and Province) ,
Ministry of Agriculture and Rural Affairs, Urumgi, Xinjiang 830052, China; *Key Laboratory of Monitoring and Safety Prevention
and Control of Agriculture and Forest Pests, Urumgi, Xinjiang 830052, China; *Urumgi Customs District P. R. CHINA,
Urumgi, Xinjiang 830011, China; ’Tacheng Customs District P.R. CHINA, Tacheng , Xinjiang 834700, China

Abstract; [ Aim] Cyclachaena xanthiifolia ( Nuttall) Fresenius is an invasive weed species. The aim of predicting its potential habi-
tat and conducting a risk assessment in Xinjiang is to provide a scientific reference for effective prevention and control in our region.
[ Method] The MaxEnt model and ArcGIS 10.4 software were utilized to analyze and predict the potential distribution area of C. xan-
thiifolia in Xinjiang. Additionally, the classification of risk levels was performed. Furthermore, the multi-index comprehensive evalu-
ation method was employed to comprehensively analyze and assess the hazard risk of C. xanthiifolia. [ Result] The suitable area for
C. xanthiifolia in Xinjiang is predominantly situated in the northern region, covering a wide expanse. Highly adaptable areas include
Karamay City, the northern part of Changji Hui Autonomous Prefecture, and the central part of Tacheng District. Key environmental
factors influencing the distribution of C. xanthiifolia encompass the annual average temperature (biol), the average temperature in
the driest season (bio9) , the average temperature in the coldest season (hioll), and the average temperature in the hottest season
(biol0). The comprehensive risk assessment value of C. xanthiifolia is 2.238, indicating its classification as a highly dangerous
pest. [ Conclusion] Though C. xanthiifolia is confined to Tacheng, Xinjiang, prediction results suggest a potential expansion of its
coverage in northern Xinjiang. Therefore, proactive management and control measures should be devised accordingly.

Key words: Cyclachaena xanthiifolia; MaxEnt model; adaptability analysis; risk assessment; Xinjiang
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W& SRR R, A AR RS H
JZH (Paini et al. ,2016) . AR AR FEY) 2> B A
TR IE A, R EUE Y 2 R e b B 3
& WING AR RS RGN, s - Cycla-
chaena xanthiifolia (Nuttall) Fresenius J& — 4F 4= 2§
FHEY, 57 B AL S P, 2 3 A S8 A W e e v A

It — (2R 24, 2020) , F 20 42 80 4R

HWAEFE L T8 LB, Z 5 EE A TE R
DX LR B 45 M (B AR A, 2021) . 2012 4F 8
A AL ERSE (2017) TER SR T R i) . R
& H HAT R PSS N RE ), NI TE T 5 1
(RIE %301, 3 S A T TR Y 4 39 BB RE AR G IR A
M AR S IR EE (A5 AR5 ,2012) . IREH AR KEL
Glycine max (L.) Merr. £ K Zea mays Linn. 7] H
2% Helianthus annuus L. F1EHSE Beta vulgaris L&k
L, BRARARAE D it o, 3t J™ B 9 22 B 45 2k (WA KR
45 ,2011) . HAER W5 51 EAG R RR , fE AN 2E
B ( Krstic et al. ,2007) .

MaxEnt A RITE N A T A= Wi e o0 A DX, H
it LR A M ) L P AR ARSI | L I D 15 DL
Tk i 1k 2 0 vE B (Phillips & Dud’ k,
2008) , PRI, MaxEnt B8 C 42 W H T4k A
fee A= e v [ A T TR A X BT, DA R Aol 3 ol
KRB IE B A M2 (AR AR, 2017) o

S [ A 7 it ) A 7 B M (B A
ARTF,2015) , Oy 1 3k S B B A8 8 S
K JEENME, AR MaxEnt 55 ArcGIS %K
B A - A% A i 8 3 2 DCHEAT T S8 >R
ROC HHZE (receiver operating characteristic curve ) 3
PPOTBRL Y HERR R, i3 HI T VD Ek (jackknife ) 1 752
M i 5 E PR A A DX A Y B BRI A e,
ZARPREE G VAL T 1k, 0 A FE AR B i B KU, LA
1 s E R F R B i 2 B B AR
1 HREFE
1.1 BEESmAERESLE

TESE T 52375 5 B v I 11 R BT R A 0 A, )
H GPS e BcAs B A b B b AR AR A, 1 Ah DA
LIRAEY) Z RS B AL M 25 (Global Biodiversity
Information Facility, GBIF) F #k k& H-7E 2 BK ) 77
AT GORE, I 2 B & N A A T R 3 1A 518 3O3R
I E i R G B 20 A OB B, F il
SN o047 J5A5 BARATE A CSV A% R Se:, I HAk g

YR oA s A BT R A7, RRRAR
FEMRZE SR ArcGIS SR HEATZ8 W X A0 BT, e 243k
AR BE S 1A 5053 A 1 95 A
1.2 INETE

#£ Worldclim B3 (http: / www. worldclim. org )
THEAFG 19 MAFEREAE, LRI
1950—2000 4F- 45 P45 A0 it (1) -S4 (E, Hoos () oy o
130 s, HTFHEEAR G A HA — 2 A, &)
J R 22 R LR P )T, o) A TR AR 4L 4 R i B i)
(Fibk,2022) , F FH SPSS %k {4 Xf 34 4% A5 i i 47
Pearson AHOC R B (r) 4341 A 17 3k A e B AH G 1Y
SAGEECE (r>0.8) X I 45 SR R 5% 1, 19 488 TR R
B AR i P AR TN (B AR EE 2017 ) , e 2L O
e 12 ANFREEAR T MaxEnt BRI (£ 1) .

*1 ATEATANKETE

Table 1 Variables used in the mode

R L
s A gk 44
Variable .
Variable name
code

biol A4 Annual mean temperature

bio2 A F-¥E 2% Monthly mean diurnal temperature range

bio3 SEIRAE Tsothermality

bio4 L 225 28 AR B9 45 UE 22 Standard deviation of tempera-
ture seasonal change

bio7 AR ALV Bl Range of annual temperature

bio8 el 2 F- 247 Mean temperature of the wettest quarter

bio9 T 2R Mean temperature of the driest quarter

biol0 BT Mean temperature of the warmest quarter

bioll 1% Z5 -3 Mean temperature of the coldest quarter
biol2 AR 7K B Annual mean precipitation

biol4 1 H ok E Precipitation during the driest month
biol8 e Z=[% 7K & Precipitation during the warmest quarter

1.3 SHIRE

S TR (2019) (771 KRS B 4315
B RN 1 B PR AR S AR MaxEnt 1/ B
BT 25% 19 53 A1 s 8IS B IR Hir 75% 1
VIR  BedE T b HoAA S RGO BOAE, A
PAIZTT 10 WK, HEHL 10 YA~ F-S4 Rt 45 A
XA BB TE oA DX IO Y e 4 A5 R, ISR T
D25 58 A % S ks Bt i s SO A% = ASC,
FEFIH] AreGIS B AT HE45 1 raster 4% =X, A F 48 6]
W A543 9% (Jenks' natural breaks ) {5t H-i& 4 X
X153 4 AEEG R E X (P=0.5) HidE AR X (0.1
<P<0.5) MK X (0.05<P<0.1) AEE A X (P<
0.05) , A5G BIERAE HAE B ) I FEsd AR X

ROC H£E F A AUC (area under curve ) {H i
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GG BA BT TN ) 45 S B AE A . 0.5 < AUC fH < 0.6
B, TR 45 A 22 0.6 < AUC {H < 0.7 B, T &5 5
— ;0.7 < AUC {5 <0.8 I}, T 25 F 45 i 115 0.8
<AUC {H<0.9 B, T 25 5 AR #EH ;0.9 < AUC i
<1.0 B}, T Z5 S A e (VPR AR SR, 2012)
1.4 BEBEXKEMETRE

Z W 45 (1995 ) ST 1A 8 A 1 KU P T
iR 22, I AR i B0 B 119 A 40 2 e 1 B L ATE 9 465
BBz A B RS AR FE R 1l 5 A — A bR
16 ™ d8hn, XA RAE AR IE TRy, B
153t — AR bR EUA
2 BRESW
2.1 ROC HiZ&HKIFEETMN

ABIFE AUC FEIEH 0.980 (F 1), BT
S5 TR

W ) (AUC=0.980) Mean (AUC=0.980)

WY {E+/-Fr4E )7 7 Meant/-one stddev
W GHHLFI{E Random prediction

10 [
2 09 |
©
@ = 08
B E
sz
22 06 |
= S I
o 05
#H oz 04 ¢
Bz 03 |
£ 02
“oor
0

0 01 02 03 04 05 06 07 08 09 10
1A G 23 ST T AR

1-specificity (fractional predicted area)

1 ROC HiZk 3 iE MaxEnt il 45 R
Fi#5389 AUC &
Fig.1 The ROC curve verifies the AUC value

obtained from MaxEnt prediction results

22 METENEZHSHR

ABFFEER 12 R4 A F, 58 & T MaxEnt
AR A B 78 B i v 7 7 A X P A T AR, W
TIVIEAG R A5 5 (B 2) w45 AU FH B — PR3 A o
BF X TE R AR I 308 25 52 0 45K %) A8 A8 it SR 4FF
B (biol) f TZ=F- 2l (bio9) | i ¥8 21 2l
(bioll) FAZEEHHE (biol0) , I B 125 MR
CHAM N EZABEH T

Bl Y AR & With only variable
I B4R & Without variable
I JiT {575 & With all variable
bio9
bio8
bio7
bio4
bio3
bio2
biol8
biol4
biol2
bioll
biol0
biol

WE AL &
Environmental variable

0 05 10 15 20 25 30
TERUAL ISR 26

Regularized training gain
2 WETERTIYIEMNK

Fig.2 Jackknife test for the environmental variables
23 BREHEHBEESHRATNER

BT MaxEnt T 45 5%, 05 ik B 09 3 A= X
HEATEEA 43 o AR BT B AR X AR
SREH DX, HC i o A DA A v i B AR T L B R
LA PH A B R St X v 7 5 i A DX 4 o 4 2%
MBI PEHR B W DX B IR A YR M T L
il I A T AL AR R MR IE RS AR N AR B ; I
T A DAL AT T Ay 2% b DX S R P S B I X
U FA I 2B AR 5 T A K rp O AL
i FL VA AR BT o b DA S | k4 7 T e R
B N Rl E P B | 5 M R e At )
PUHR AREERIX 5,

24 BREERRKMETME

MR A B0 [ N S o3 A T e S 35 v L 22 0%
B AL RENE M e S S N R AT LS
VEA & PR AR L3R 2,

FE A3 A B AL SE M, e )iz o
ATFERRIN KR S I A K (hitp ; // www. ca-
bi.org/isc) , W52 43,

ER N TP RS P o T R A E I [ -
TEIL TR LB BRI TIAR W8 JR I T SOR B Aa 25 I
SR R B3 (B4, 2007) o IR 2 75

WIEM AT E AR H AR KT Bk [ H
2 FSEAER MG FEARARAEY) & o, 3 U™ B A 28
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T (BIERAE ,2011) , W4 3 43, HAbR eSS
FEEY A S B AR e A F 4R
Y. W04y,

] A 5 Hb A7 . 98 [ SRR fin &=k M %
e it FEORZEWE s AEE L E SRR G H8)
A E LR HE (Ewald & Daniel ,1999) o T4 2 43

ZEFENFE BEE EEEENIEDA K
K ) H2E AR ORI ORGP, 2009) .
L7 U

ZHTFFFEE AR AR E KT E K [ H
% ECE S AR T 350 7 hm® W4 3 43,

ZHET ENAETTIE . KT B 0 H 2R E
BZTARY), TR REENREEY, &5 M E
o WA 3 4,

R REME L T AF k| 3K ] A& T OC il 2 A il
s B i PHAS 2646928 Jmy A N B 7 B
EMNF AP R K& RS M7 (FER,
2012) . W43 3 4

Tz T AN T AR A B R, S 5 3% A
AR R 3G . WA 3 58

FEAM L IR G E ) Z 0 i fE b 36
R TN B 24N E 5, A 2 4

] A B S 3 A O - At B A TR 3 A DX
I AR E AL X ARG X AR AR X AR
X PR Hb X VG b M X A7 RS A X (PR,
2012) , W41 3 41,

TR e T s B Re e = A K+, 18
BARRF A P Tk 55280.8 A, P TR B ALK 5
FEACE T HAE B3 (B HE,2010) o A2 47

e A M B A B AT e H I B A A
. WAr2 41,

I T Ah B ) B R R A B A AT B By
BRAVEFH, Jn A A= 9 Bl 3R e Kbk B 2% 98.03% ~
99.28% (X T AIFI I ,2010) . WAA 1 43,

HRBRMERE AR BR RS B A B R . WA 2 43

®2 REBERKETMEER

Table 2 Risk assessment index of C. xanthiifolia

— AR /&Y 7 PO AR E T AEL
Primary index Secondary index Evaluation criterion Score
Py E ARG Py ES A 20% ~50% 2
Distribution at home and abroad Distribution abroad
P E N5 0% ~20% 2
Domestic distribution
Py IS F Py RTEM T3 X H % Important 3
Potential damage The potential economic implications
Py, FABAS BEMEA 35 A W IR A 75 No 0
Vectors for other quarantine pests
Py, [E R 33 sth o7 10 [E L) _I* More than 10 countries 2
International quarantine status
Py 32 E A ER AN Py ZEF EIFNE 4 F Four kinds 1
Importance of damaged host Number of potential host species
IS4 SOl >350 77 hm?>3.5 million hm? 3
Distribution area of damaged host
Py 2 EF ENATNE Z2FNE T High economic value 3
Importance of damaged economics
PG A SEFEY WO g P #RAKTT Bt Z2 W AR Often intercepted 3
Introduced habituated and Possibility of interception
dispersed possibility P 4 38 i A A T >40% 3
Surviving rate during transmission
Py SN 20% ~50% 2
Foreign distribution range
Py B 58 Bl 2 >50% 3
Domestic colonization and suitable range
P ety e TR Al TR KR 1 2

Transmission and spread capacity

#%& Mainly carried by vehicles over
long distances
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2
—ZRAEHR Bt/ & =g PN b T B
Primary index Secondary index Evaluation criterion Score
Py RS B AR P R 55 78 WM i AT HEMERR 2 0 3 I High reliability 2
Efficiency of risk management The difficulty of quarantine identification but time consuming
P52|§%5§&i}q§ﬂ/‘ﬂﬁf§ [ FE 2 AE 50% ~ 100% The control 1
Management difficulty of pest rate is 50%-100%
P MR XEBE GRS B L BRAE R R, A 2

Eliminating difficulty of pest

The removal of malignant weeds is
difficult and costly

S (1995) WU PP (322 5
P,=0.5P,+0.5P,,=2.000

P,= 0.6P,+0.2P,,+0.2P,,=2.200

P,= max(P,,,P;,,P;;)=3.000

p,= y Py XPp,XP g XPyXP s =2.551
Ps=(Ps+P,+P,)/3=1.667

R= /P, xP,xPxP,xP; =2.238

HRETR A A E R L A VR bR W
FAYERFEE 30 4 90.2.5<R<3.0, R Hlfa ks ;
2.4<R<2.0,HEGK;1.9<R<1.5, PG ;1.4
<R<1.0 fRESfERK:, B4 H-1 fa b 255 1E A
2238, )@ TSGR A FEY,
3 itig

VAR ZE (2012) 2K MaxEnt #5ER#F XHE &
HAE TR Bt 3 %) v A A X AT T, 45 R R
B (B B3 A DX, e 553 11 P I e A i 4
WS B E A X, R E A 4edE AR B
Ao VE T S P b X A e A R X TR O
AUC fHi55 0.926, 2 B 150 25 S B A . (HIZ Bl
N 285 SR i s 114 305 24 DX 000 4 R B, AR A 5 A
FH MaxEnt #5181 5T 48 B 76 23K 04 40 Fh 2 A 5K
it RS B TN LA B R IS AR X, S5 AR,
15 A 8 A 3 A X R B A e L X, X S
VAR A (2012) TR A4 {545 B8 5 958 A 16 A= X O
AR AR ARBIF G RT3 5 %) FUI0 DX 58 A o, X
SR A7 118 B s 1 it LA R R ) S B 5 3

I, JO7 ™ FEL s R 0 A 8 S, A 928 15 s U
TIIVR Ko 2285 Rt iR A o5 DX BB ) 4G A A B X
B H AR B A 3 % B, L7 B b aE—
B G (K224 2020) AT AR S
AT TR, Ak R ) AR A B R A R o T
KHPUEIR, EIRET 4~ 6 M1t A o H g
Tk B 3R | G e Sk fin (NH, ) ,SO, , B K BR Bl

BETEE] 95% VAL GRBCAIFE,2010) , HHH SR8
M Amorpha fruticosa L. V>R Hippophae rhamnoides
L. EHFRBOR Poa pratensis L.55 HAG 4T S Abthr
(B2 U R AR A7, T 4 R B
EREH (BB ,2017)

AT PARAF B AL AUC “F3I{H K 0.980,
FWZ I AR AT O0E G g6 4 2R 3R 1
P-4 (biol ) B T 2= V-2l (bio9) | & Z=-F-
Bl (biol 1) e fZEF- 1 (biol0) XHBR 15 H-#Y ¥
TESI AW, 8B il B 2 5 i {4 H 731 Y 32
BN T,

ARG R ZARARER G VAL 7 % 3 3 X
GHAEE NI O e FIE 2 FES EE
BEVE A AE FHAHICAT AR R XURS: 4 B A% AR A5y T
PEATIRAE TR, 23 5 PG RS B AR BT S Y A& 6 7
CEEVRHE Dy 2.238, J& T L fE I A 5 B,
TERZITPAG IR R R E AR R AR AR IR 2
A AE—E B A, R bR R A 25 A
B, Fidh, FIE H AR M RS A R — b ok
YR A [ 3 DX AR 25 ) M 22 S R 7 3R L
i 2 B AL (2% i 45, 2022) , Rk, AR T
R DB R AR AR XU PP AR AR R By
WU DAl R GE B mf e, O 3 AR AR P U
B A 7 St B AT e A AR

e RS PANGEE 2 I N B AP O P 7 K |
it B BEE F AR ™ AT W AR SR 3 T A A
FA BASH- R N 2 A LA, — BAR A M
REEHEBE A HAR P, 0 22 T A2 1 ¢ 5UR 0 5 DR )
GRS ,2010) o %5755 880 A DX 4l A ¢ B
oA - TR A B Ry i A XS A T e 4™
B, B At — 2D Y B i TR A 7 A
R RORS SRR N a0 ] A A B 2 TS, A
TR e 35 R Ml g B 4 T
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JET MaxEnt BRI A 1L B 4y 25 Ry
A ] 35 A1 s B A1 ]

SRAEE, EEm, K55 - BAKCRDS, s
"B R AR FRFERFEARFR, 58 5-EKF 830052; 4 L Bk R B,
758 4 AT 835599 PG Bk AR By, #7158 FLEG 835400

T [ A0 ] AT b S2 BRI E K L BF SRR B WLIC | X 745 10 24 7 L 5 B SR 1 A 75 3 1% T 58
IRVERF 3 b SR UM SR T A EE BRI v R R 2 21 X, T SR AR 1 B 44
SRUERRE AR [ 70 | SE T EEZBRI IR A5 2 5 (0 | SR T MaxEnt 455280 F50 0 L 76 v Pl fr03%
A, [ 455 MaxEnt BUH ) AUC B4 0.949 , TS S ELAT R T 5k, S8 F IR el -
TR R TR T A (AT 2 | e R S A MR BR I VA A0 1 IR A i AR SRR i *’iﬂjjl’f*gfﬂ
TETR A (X 45 J ) R, VAR 5 A 2 R 0 5 21 X B4 A 74 548 PRV I 3 L AL 5 o
Tt IR T R4 R R RIS 1 A | LK R T AR 38 X HO P RLIA B 5 136 M | L5 SRR 52 54 [ A M A
BT g i IX. , oo A X DL @ AR O AZ O I AR IE . Hopmy b ARaE AR X o o L i b TR AR Y 4.62% .6.69% ,18.77% ,
HAEERF | G A X S — B B3 T e B X 538 A DR TR, [ 459 ] 75 W B B 8 A4 I T L 5 o
HO TR 30.08% | 47 Ak SR I RS2 e UK , 778 FEI PG L M I Sl T I O 3800 S P | o A S T 3
SR AMPESERI; MaxEnt BU80, WETEHLIRONM ; s

Prediction of potential geographical distribution of
Sphaerolecanium prunastri under different climate
change scenarios based on MaxEnt model

GUO Facheng', WANG Yuli*, BAYIZHUMA - Oalibiek’, GAO Guizhen'”

"College of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China;
*Tekesi County Forestry and Grassland Bureau, Tekesi, Xinjiang 835599, China;
? Gongliu County Forestry and Grassland Bureau, Gongliu, Xinjiang 835400, China

Abstract: [ Aim] Sphaerolecanium prunastri, a scale insect which harms wild fruit forests in western Tianshan, Xinjiang, is indu-
cing massive mortality of Prunus armeniaca and the decline of ecosystem health and services. The potential suitable habitats in China
under future climate scenarios were predicted, which can provide scientific basis for the prevention and control of S. prunastri in ag-
riculture and forestry departments. [ Method] Based on the collection of geographical distribution points of S. prunastri and global
meteorological data, MaxEnt model was used to predict and analyze the potential suitable habitats in China. [ Result] The average
AUC of the MaxEnt model was 0.949, suggesting the prediction results highly reliable. The main environmental variables affecting
the potential distribution of S. prunasiris were min temperature of coldest month, precipitation of coldest quarter, standard deviation
of temperature seasonal change and isothermality. The results showed that S. prunastri could have a wide potential distribution in Chi-
na. The model predicted that S. prunastris’s highly suitable habitats were mainly distributed in Bohai Coastal Region of Liaoning
Province, Hebei Province, Beijing, Tianjin, Shandong Province, Henan Province, central Shaanxi Province, as well as the border
area between Gansu Province and Shaanxi Province, and the Yili Kazakh Autonomous Prefecture, Bayingol Mongolian Autonomous

Prefecture, and Altay region of Xinjiang Uygur Autonomous Region.The moderately suitable habitat were mainly distributed in Liaon-
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ing, Inner Mongolia, Shanxi, and Xinjiang. The area ratios of highly suitable habitats, moderately suitable habitats, and low suit-

able habitats were 4.62%, 6.69% , and 18.77% , respectively. Under the future climate scenario, the highly suitable habits showed

a dispersion trend, especially in Xinjiang. [ Conclusion] The habitats suitable for S. prunastri account for 30.08% of all land area,

with a risk of continued spreading and invading outbreaks, especially in the northwest and north of China. Relevant departments

should pay attention to it.

Key words: Sphaerolecanium prunastri; MaxEnt model; potential geographic distribution; climatic change

A5 B2 3K Wt Sphaerolecanium prunastri Fonsco-
lombe 24 75 BR iy | [5R] BR i iy ) S @ T2 H He-
miptera ) & B} Coccoidea ¥y Bl Coccidae £2ERK W) &
Sphaerolecanium , 2019 AF-75F E2 BRI 76 B i 07 AL B
R, SUR) 2 T, £ R AR (2021,
2022) FIAARARSE (2021 ) AHAR X H & A fa 5 Kb 27
B dEAT T HE

AR EZER I 5 L T Tt A DX M BT
DX, IZ A AE I A A 55 I (Japoshvili, 2001 ) | 4 H-
VG R R A IR AR A 5 2% 00 s e L) |
Fn] % FE 88 ( Ben-Dov, 1993) . 40 F V. ( Saleh et al.,
2019) /R % FL ( Kozar & Ostafichuk, 1987) 22 4)
FEA 13 ( Ulgentiirk & Canakcioglu, 2004 ) %
USSR Rl SV NN E A ES IR STE RS RS L s AN I
Be BV (2, 2010) , BRI B4 £ 4 F] ( Kozar et al.
1977) . B B B $7 & ( Kozar, 1983 ) | £ vz I F1 [{
(Kozar, 1987 ) . £& il A V. ( Nachev & Grenchev,
1987) .75 I ( Kozar et al.,1991) . L B} 2 58 2%
(Karaca et al.,2003) , It U 36 [ A4 55 HL 22 M) BT
PUIN LI e 47 35 JE N S5 b X 31 3 A

AR E2 R 32 2 D)l =X 8 e T B A AR
ARA (RS ,2021) , SHA A, [FIAF %
FALRE IS, fa ™ E I ] R BUE R R SR T,
UM A B A A AR SRR B A 2SS (R
45,2022) , A EZERW O 2 MR 0 fE
J7L A FAASE AR (Kfir & Rosen, 1980) (5
Bl ( Pellizzari et al., 2011) ., VN N ( Kozar &
Drozdjak,1993) . flZ&F} ( Bodenheimer, 1944 ) & #%
Al (Kozar et al.,1979) ) —Lefp2s I B A iy
FHE HURAE , RIA: 51 RE 7 5 4™ Bl B2 PR X PR 58
T S5 X B SRR A BB A % 5 R R 45 2R el [
FEEAER U (£ B4R, 2022) .

AR SR T T A £ S R AV A
A7 DX, BSCA F00I A4 o 3 A DX 1) # 2 T (U bR
4% 2015) ., B R K MaxEnt B A 2 1F 5 F& 16
B EDE FUENE T G2 AT ) SR 45 SRR E A

T 235 SRS B T A R A, TE TR 2 U B () U 5 v
SRR A7 B A (K, 2015) o MaxEnt 5
BITE AR PR O gr A2 A LA B A= it Ak
SR Tz N, B T 2 R U A X
W, A% K G W Lissorhuptrus  oryzophilus Kuschel
(Dixon,1977) S84 H Bt Leptinotarsa decemlineata
Say (Feng et al.,2013) 3 [E H ¥k Hyphantria cunea
Drury (Gill & Sangermano,2016) %5, H 1l 4% 8 55
Py ELS2 o A1 DU AL R . AR SCR A MaxEnt
R I3Hr IAE SR Sk A 5 357t T AV B2 BRI 7 o
V18 8 L 03 A, P HG A 5 e S PR P
DU & BRI 5 25 B 42 SR s S (B AR
1 #MREFE
L1 BRERNNSHEESLE

M4 BR A W) 22 BEVE DL 19 35 ( GBIF, hup: //
www.gbif.org/ ) M E N AMATF K R 5 AW B2 5K A
SRR IATIE SO IBCA B 52 5K My 19 70 A Bl . A1
G2 W X AT NS B BT A A AL O 8 HEBRER
B/NT 3 km B9, DU BR 90 (PR IR 05, 2021 )
SR E] 207 A>3 K 1 MaxEn 4% UER 5%
WA I A Excel, BAE R . csv #2057 .
1.2 WFREETE
1.2.1 TR EHRFEREFE PRI AES
RAKFREE AL 18 3R T Worldelim 42 BRA A 9 3
(https : // www.worldclim. org/ data/index. html ) , 24 Fif
55 AU R 1950—2000 4R, A ok S EE
CMIP6 S fEfE = 2030 ,2050 45 1) 2 FAS [ Bl HE
JCRRIE T 1 5t ssp126 1 5 R —AMIRRRHE L T
IR Ok, ssp370 15 FANER — D HE T B ARk
(2R FIERS ,2023) o XU BERHIEAT 70 b b B
SRR FEAEY R TR A, 1B ] Are-
GIS BRAFFLIL 19 A2 ER A AW U A 1,

122 FHEMERDBEIAXBEARLEN
26 KR 19 AR AR R T Y0 (jack-

Knife test) 33 4 FR 5125 i 91 57545, i . EN-
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Miools FEATHH I3, S 5% 5 Wi A 2 /) BS) A1 -
HHICHE I 0.85 HYIAF-, B T REMaEIR ) 7 S35
PRI (bio6 F & I ARG | biol9 Fe % 2 ¥ [k 7K
i biod JEEZEHARAREZE bio3 SR biol4
I T A BEK & biol3 5 H FE/K & biol5 FE/K &
AR5 FRA) | NI S RS T
1.3 EHERIE

A ST A7 P 1% 2 1k b 1] DA s o e 161 Al 95 T
£ (http ; // bzdt.ch.mnr.gov.cn/index. html ) $RH
1.4 MaxEnt RERIESERTMH

TE MaxEnt Version 3.4.1 B AF Fin A #4228k
A 3 SR EE R R BERLAE 75% A A
FINZEEE (traning data) , HEA7 AR A4 25%
A EZ R 53 A 5 R MR ZE (teat data) | X455 2 3
T, ] T U AG 0 &> UM 22 J 19 DR
RIS, et 7 PR A A it 2k 5 R S 0
SLUHBUE R 10, T4 S BIGVE L 1R

K H ROC 14k (receiver operating characteristic
curve) P IAFA (area under curve, AUC) {H /T4
BT S5 SR AR B, AUC [EMBUEEFIFE 0~ 1,
SRR 1, ROR TN 45 R AT R ( Eis A A,
2007) , AUC {EIFMMARUE:0.5< AUC f<0.6, J N ;
0.6<AUC fH<0.7,%:2%;0.7< AUC {H<0.8, —Ji&;
0.8<AUC fH<0.9,4f;0.9<AUC fH<1.0,Hehf .
1.5 BWEXRMEEZERHEX

fii F§ Geoprocessing-ArcToolbox-Spatial Analyst

*1

Tools-Extraction-Extract by Mask T .5 7[5 % & i
Il (.shp #82X) FEATHEET , 153 Tiff 4% 209 v = R
AR A it , 4 BT S UM St i e A o T FORE
Tiff A% 2K (WS SO $e4 o ASC AR,

MaxEnt 3P40 i 1 19 AUC fH4 0~ 1, AUC
5 1T, 3Ros YRl A7 7E 1Y T RE P8R, AL 40)
ARTREME R . S B U ) U B R T & Bl 2
(Intergovernmental Panel on Climate Change, IPCC)
ot (BR BRI, 2011) HoA P4 Tl A 1
X153 751 AR AV RS2 kol i) SE PR O, FFH “ Re-
classify” I GE K1 4343 7 {6 19 G 51 XS R 9 43 A
Fil:SI<0.1 RIS 2R X 50.1 < S1<0.3 A fLIE AL X 5
0.3<SI<0.5 i 4= X ; ST= 0.5 Jy ey idi 4 X (Ft:
AR 2022)

2 HERE5SH
2.1 FEREBEEFRIMMERIE

21.1 B¥HEMBERGBASTEFHERLER
it MaxEnt OB UNZE SR 15 2 45 PR 58 A8 8 X

AP EZBR A 1 DTIR AL, S0 5 X P b 43 A X PN BT Ak
EACAR A PR BT AS i | 011 07 1 HH XA 401 43 A X

TRMEM IR ey B R (E 1), Hp,
% A AR E e 22 oK i IR 8 2y M AR
febmifE 2 S5 R R BRI A A B2k i) £ 5 AR
PR FRFRLANF R EN S, X 4 M FEFH
T B sk A ik 80.7%

HMEMEXRN I HHARELEETHRESEZNRITTHESE

Table 1 Environmental variables affecting the distribution of S. prunastri contributed percentage

and cumulative contribution percentage

M DINERIES E IR
Environmental variables Precent contribution% Accumulated percent contribution%
2 A 5T Min temperature of coldest month 34.0 33.9
% ZE [ K it Precipitation of coldest quarter 15.3 27.6
TREZT A b bR IEZE Standard deviation of temperature seasonal change 13.9 5.4
ZEIRAE Tsothermality 13.2 13.8
fix T A BE/K & Precipitation of driest month 9.5 8.3
el H B 7K & Precipitation of wettest month 7.5 6.8
[ 7K 528 5 24U Precipitation seasonality 6.6 4.2

2.1.2 AR E AL 7ER A Bk 4 A
S TUME R AR AR & T, B4 ROC #h 2k
(18 1) ,AUC {55 0.949, KT 0.9, A Yk 2 <7 Ay A
TRURTADL RN 38 B Ay A o, R BH i P &5
WERA TS, T T AR SR 938 A X R 43

2.2 BWERWNMIEBESHSHETEEMNER

22.1 JIMERBRER TIUNAE SR BERF X
WA R PR I8 A8 B X A B 2 R R, ) U0k K v

AR 7 AR g | U132 PH X Wy b 4 23 A B
BRSO, h P 2 W) DL, e AR T i Ay
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W BEBR Y 3 A foe R ) PR B AR i SR IR DA S B
Z A K et 2 M L A3 A 1) B PR T

222 MaxEnt Fll £ R R EHZH K 3K Max-
Ent BAY T2 1) £ RIS 1 5 0 A % 2 (] 1Y)
TR B R T AEAS ) AN A5 AR A U
TP, SRR, bio3 SFIRMEIE BN 15~23,
I M R 18.87,19.57 ~55.00 I Fifi 45 Y vk T 5
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= FEALTIN Random prediction
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#55 1-specificity

MR, biod I B 25 Pk A8 fb Ar o 25 i il (o
30.54% , TEVEMH M i & FAIR . bio6 ¥ H ek
FE Bl W -7 °C, BAIATE 1R B N Ay R B2 K iy
JABE4, biol9 Fei® ZEFERE K RAE 27 mm 247 M
IEWEE, TEEEUEN, & F IR Rk 2
SN AR E2 R 1) A AR R R T HRUM AR 3 B R 2
A, HSE e A B2 R 0 A 1 R R B R A
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Environmental variable

02 04 1.4 1.6

0.6
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Fig.1 ROC curve of predicted distributions of S. prunastri Fig.2 Jackknife test for key bioclimatic factors
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Fig.3 The MaxEnt model studies the feedback curve of species to dominant environmental variables
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e R 3k 2030 ,.2050 A/ ssp126 . ssp370 2 Fhig
Src I Ak 4 FhRRAR DU AV AR E2 R I AT S50, T
SRMER IR IR ] TSRO bRIE . BT 4 FIER 2 R
e A DXl o FE b T 119 4.62% , 3222537 16 PR i
Y XIS BN T By IR A R L
Z 5B MR R I At R LR M & R |
T TEIN B T ARE AHEDT TR A R =)
W ¥ BH TR FRAE B S FBERH 1L P A B i vy R

xR2

T, BREPY A RS , H A AR P A Al AL LA BGRR
SEEE R AR XA ALIG B2 58 FIA M | B 3 R 52
T E AT F b X e AR DX DA e 3 A X
R ) A0 A R 3 A D Y AT ST Y 4.62%,
1E ssp126 ,ssp370 1f 50 T it — 2047 K, 78 ssp370 1
$% 2050 4R F i {H 88.57 1 km?®, 4 [ IR Y
9.23%,

i S B A R B S T RS

Table 2 Statistics on the potential distribution area of S. prunastri in China

P} Unit:x10* km?

T A X A

Types of suitable area AT Current ssp126-2030 ssp126-2050 ssp370-2030 ssp370-2050
JEiE 4 X Unsuitable area 671.18 539.25 518.31 583.21 566.67
K& A= X Lowly suitable area 180.20 246.69 255.39 207.29 199.71
138 A X Moderately suitable area 64.22 96.26 110.20 91.60 105.03
mhiE A4 X Highly suitable area 44.38 77.97 76.08 77.88 88.57

3 it

ARG DR (RIDER SR A 4 ) A 2 BBOKT e o300
A A AT B — 5 B2 A (ROHT 6 58, 2012)
ASTGUIFSE Hh i FH BRI 1ok 1 S A e 2
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KM MaxEnt #5848 BAT — @ L, (B P Fh
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T KW B EAEM) RFERVEH, TR, 1245
AT LA R A A 22 kol 5 B B A% 6 [A] 1) 5C R 4 1t
S HTCTE R TR U] — 2 ROC R

MaxEnt BRI ZE I Ny Bl A= 25407, T Hehil 4
AL H S BRAE ALK (R 55, 2014) |, JIT LA
TESCPRIR R Z6 A1 R IR T A B 2 A | P e
ik Ay 8 A | - 38 S AR A5 2 X T 4 Ao
B8 FE 43 A 7= A2 B K % W ( Broennimann et al. ,
2007; Giovanelli et al., 2008; Guisan & Zimmer-
mann,2000) ,
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LA o - 2 R BRI T 9 A5, 7 L B
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Risk analysis and potential distribution prediction for
non-nativefish Oxyeleotris marmorata in aquaculture
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Abstract: [ Aim] The introduction of alien species has contributed greatly to the development of the aquaculture industry. Risk as-
sessments of introduced aquaculture species have mainly focused on quarantine pathogens, whereas the ecological risks of non-native
aquaculture species have received little attention. In this study, the European Non-native Species in Aquaculture Risk Analysis
Scheme ( ENSARS) and the species distribution model (i.e., MaxEnt) were used to assess the ecological risk of the typical non-n-
ative aquaculture species marbled sand goby Oxyeleotris marmorata in the southern ecoregion. Our results can inform strategies for
managing non-native species in importation and aquaculture. [ Method] The biological and ecological characteristics, as well as the
aquaculture status of 0. marmorata, were investigated based on peer-reviewed literatures and field surveys. The invasiveness, risk of
pathogen transmission, escaping from capacity, and socioeconomic impact of O. marmorata in aquaculture were assessed using EN-

SARS, and the potential distribution of this non-native fish in China was predicted using MaxEnt. [ Result] O. marmorata was clas-
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"invasive" in the southern ecoregion. This non-native fish was categorized as moderate risk in aquaculture. The risk of

sified as
pathogen transmission is moderately high. The risk of escaping capacity was medium. The risk of exerting socioeconomic impact was
low. The most suitable areas for O. marmorata were distributed in Taiwan, Guangxi, Guangdong, and Hainan, accounting for
28.71%, 2.41%, 14.57%, and 24.69% of the total area of each province, respectively. [ Conclusion] O. marmorata was catego-
rized as "invasive" in the southern ecoregion owing to its undesirable biogeographic and bioecological characteristics. The ecological
risk of O. marmorata could be alleviated by human intervention for high-risk events in aquaculture, including escaping from capacity

and pathogen transmission. However, the main aquaculture area of 0. marmorata overlaps with its potential distribution areas, which

might facilitate population establishment of this non-native fish once escaping from capacity to natural waters. Therefore, the meas-

ures to prevent these non-native fish escaping from aquaculture facility should be strengthened.

Key words: biological invasion; ENSARS; AS-ISK; aquaculture facility; aquaculture pathogen

K= FRIAAE R BE R KR B L 2 R LTy
1A & 4% %5 BB AE ] (Litle & Bunting,2016) . 5|k
ESME R SR AR 7 T 7K™ 5258 1Y & S ( Gozlan,
2017) , PEATELRGTT, 1970 FF LK, FRIE T Ak
FERR (LAt AF DL SR ) B T 150 B (Lin er
al. ,2015) , 2000 45 Ze 45 A (4 K 7 v /8 BE
2oy A e N RN A ) e T FK
TR DA EY i A R R O N AT S N B e
EERITHLE , IF 2 K 5 T ] dE AT i A A
ok 255 | A8 B R e ) XU PP A 3 S X 0, 1R
D PEAS AR S AR, ALk = 7 1E 7K 7 B DL K i
Ak 39 FAL 1 0 1 it AR T (1R T AF, 20175 Li et
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ZREFAER RGERR (Gu et al. ,2018)
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SR A5 | R IPAL T I DL KOV S IR K A Py 5| Fil
Fiz i 52 B ME M) ( Kohler & Stanley, 1984; ICES,
1984) . Roy et al. (2018) 42 H T ¥ H= A1 4 Hy X
B PEAEHESR , 7E LR | | Copp er al. (2005,2014)

TR T AMRIK A A YRR i A T (aquatic species
invasiveness screening kit, AS-ISK) FIERIH & 7K 7
ﬁ%iﬁﬂﬁﬁﬁ*ﬂ@%( european non-native species in
aquaculture risk analysis scheme, ENSARS) , FH F 4>
BRI AE A i A 28 AR % 2 S TR HA
TF A P e B A v A S R S 0 AL, TE AR
ZAE Z A5 3] T N H (Copp et al. 20145 Vilizzi et
al.,2021),

ENSARS & — 5L T [0] 45 — DV 0 28 G2 1 AU T
fli T H, T E AR AR B ( pathway module) |
P B (facility module ) | A= ) #5 He ((organism mod-
ule) T AL (pre-screen module) 12 28 FE A
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gent)5 PIEEABIHLL K A B (entry module) |
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(Copp et al. ,2005) ,
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JK77 & ( Cheah et al.,1994) . B YE i T 1980
LTI 77 ALHE TR 1 R A
X, T i g EEAVLIR W VE b st (BRVE Y1 A
AT CIRIBAREE,2004) , = BESIEE O AR AN 5



- 70 - AP (PIESC)  Journal of Biosafery

o533 4%

VB HEST A SRFIIE (AR5 ,2018) , (H A BELR Y
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R1 ZWMRIFEEETDESKH AS-ISK FHHER

Table 1 The result of risk assessment for 0. marmorata using AS-ISK

PEAEIT H Assessment item

PEAS R 4EAIE e BERET

Confidence

Characteristics for assessment Score factor
SEREIEAN AEYIHE Py Y4k HeH Domestication/ cultivation 2.0 0.58
Basic risk assessment ( BRA) A. Biogeography/historical
AR S A B I AR Climate, 2.0 0.70
distribution and introduction risk
TERTER AL AR Invasive elsewhere 4.5 0.35
A1t Total 8.5 0.54
B/ A2 RFEY (LT ) HIFEAT 6.0 0.42
B. Biology/ecology Undesirable (or persistence) traits
BEURTT R Resource exploitation 5.0 0.38
ZFH Reproduction 0.0 0.86
PEHLE Dispersal mechanisms 0.0 0.53
i 52 PE4FAE Tolerance attributes 5.0 0.58
&1t Total 16.0 0.55
SRR TA C.AMA L S 4775 4L Climate change 12.0 0.29
Climate change assessment ( CCA) C. Climate change
H2E Outcome BRA 43%% BRA Score 24.5 0.49
CCA 5% CCA Score 12.0 0.29
BRA+CCA 434 BRA+CCA Score 36.5 0.51

2.2 ERRBEEEFEIRPOINERE

ENSARS 1AL 25 R, 2= BEAS Y8 £E 5 4 5
HLE 8800 1.92, BB = BRI i 8 78 g 0 AR 25
X FRAE e o ) A S KU R A5 K (R 2)

A RBE L Y15 03 1.99, 156 = BRI
AR FEAE AL AR P B AR PR P AR, Hoh, e
NG ECH 1.67) SEFH (53800 1.94) f&47 (580N
2.25) A=A 0 (500 2.12) FR43H AHAE

TR Y ISR 1 345 4 O 2,43, S v B KL
By o L DLz BEQ B k2 32 1975 Jir A £ ARG
PEAL DX XU DAy 25K (43 800k 1.57) T S
FE AU A D0 58 (40 50CR 3.00) A&46 (40 80h
2.67) =AM (43800 2.50) S v RE iy XU

AR R ) - 91553 A 1,82, i A 2 B4 s fild
FEFRBE G HH B 7 A B A 2 AU Ry AR,
2 BEAQ 8 T LG 7 2 145 JRL AR M 3 41 12 it
ki i) XU O o A5 K F (4 8003 o 1.83
1.80)

AT 8503 h 2,02, 1560 25 BEJQ I il
K VIR 25 s DA TE 32 i SR 98 R o B2 o ok
v ) JRURS: Sk A5 Ko He b D 2 B 4 £
SR A R AR TE B A G A e b 3o 114 DAL Ay o
TR (3 HCh 1.56) s TEF7FE A 7R rh Rk iR (73 80Ch
2.00) B PR L i 57 B 5 X (B B 4™ i R =R

¥R AR R (43R 2.50) T AEIKF

FESs - PR -1 43 1,25, B = B4R
Tl X 23 -2 T 7 A S e Dy v R AR e S B
I T 37 R W A IR KU (43 40k 0.63)
T 9% 25 BRI I 0 1 7= A XU A v 357K (A B0h 2.
00) , X 4541l [X B 4 [ () 1 25 28 55 77 AL 5 1 Ol v
JEARARS: (7 80h 1.11)

EASREKERIE A 1.00~ 1,75, B A5 Bl
Y/ SO
23 ZEWRREEEAEFENEEXSHT

= BER ST MaxEnt BRI 2542 19 AUC {H
4 0.989 , ML) AUC {E A 0.985, 1t BH TiilRS B
W, BRI (S A X E B AESAR L)
VY RGBS VU PR A R A NS 43 L IX
(#£3), HhEdAd X amaeERE T W) KRG
LN %A (ARIX) ALY 28.71% .2.41%
14.57% 24.69% ; G A K A AR FE 0 ) PG )
RO, NI E (B X) mEE
12.69% 8.43% .15.67% .49.94% 0.11% ; 113 4E X
SIARAERTE VY AR GRS AR DU PR R, 4
Bl iZA (HIE X)) AR 12.06% ., 27. 84%
19.38% .19.75% .1.36% .0.75% .0.43% ; {&i& 4 X &
BYRAESVE AR VBT U R AR R
= RN PG
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Table 2 The result of risk assessment for O. marmorata in aquaculture using ENSARS
R
Btk R 524 SR 4
Module Risk rank Mean score
score
Wik XGRS 1.99 (1.10) {& A Introduction SEHH Establishment  {£3#% Dispersal AT Impact
Organism Medium 1.67 (1.00) 1.94 (1.17) 2.25 (1.00) 2.12 (1.24)
(YL o i XU 2.43 (1.45) f& A Introduction FEHH Establishment  f£4% Dispersal 0 Impact
Infectious agent Moderately high 1.57 (1.25) 3.00 (1.75) 2.67 (1.67) 2.50 (1.13)
Bt Hh XU 1.82 (1.17)  Hir¥yhikis EIERIN/pE b
Facility Medium Target organism i% Non-target
escape Organism escape
1.83 (1.33) 1.80 (1.00)
AR A XU 2.02 (1.15) i | Tmport B3 Farming 2 HE Destination use
Pathway Medium 1.56 (1.11) 2.00 (1.33) 2.50 (1.00)
(AR r IR RS 1.25 (1.00) Wi TEERAA Xof il DX 4 ] 1) 5 )
Socio-economic Moderately Market impacts Eradication costs Local/national scale impacts
low high 0.63 (1.00) 2.00 (1.00) 1.11 (1.00)

5 RN BHRR B

Confidence levels were in parentheses.

R3I ZRAEENEEXERAL

Table 3 The proportion area of the potential distribution of O. Marmorata

AT Unit: %

Province Unsuitable Low suitable Medium suitable Medium to high High suitable

region region region suitable region region
B Taiwan 28.39 18.15 12.06 12.69 28.71
J7V8 Guangxi 24.11 37.21 27.84 8.43 2.41
IR Guangdong 18.61 31.76 19.38 15.67 14.57
74 Hainan 0.00 5.61 19.75 49.94 24.69
)1l Sichuan 78.20 21.05 0.75 0.00 0.00
VU3 Tibet 98.87 0.66 0.43 0.03 0.00
tHE Fujian 81.92 16.61 1.36 0.11 0.00
H K Chongging 77.11 22.89 0.00 0.00 0.00
7P Yunnan 98.32 1.55 0.13 0.00 0.00
FeM Guizhou 98.69 1.31 0.00 0.00 0.00
4>[E Nationwide 94.77 2.95 1.14 0.65 0.48
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Antifungal activity of Pleione bulbocodioides ( Franch.) Rolfe
extract against plant pathogenic fungi

FU Jiarui', LIU Shilin', NIU Zeyue', ZHENG Lijun®”, XU Huiyou', NI Lin'*
"College of Plant Protection, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China;
?Department of Pharmacy , Fujian Medical University Union Hospital, Fuzhou, Fujian 350001, China

Abstract: [ Aim] This study aimed to investigate the inhibitory effects of Pleione bulbocodioides ( Franch.) Rolfe ethanol extracts on
plant pathogenic fungi and to provide a basis for the development of plant-derived fungicides. [ Method] The mycelial growth rate
method was used to investigate the inhibitory activity of the extract against 15 plant pathogenic fungi. The effects of the extract on the
mycelial dry weight, cell membrane, catalase (CAT) , peroxidase (POD), and superoxide dismutase (SOD) activities of pathogen-
ic fungi were further studied using the fungus Fusarium oxysporumf as the test strain. [ Result] The P. bulbocodioides extract showed
significant inhibitory effects on Phytophthora capsici, Fusarium oxysporum, Botrytis cinerea, and Phytophthora cryptogea, with ECg,
values of 0.849, 0.782, 0.813, and 1.161 mg - mL™", respectively. The mycelial dry weight of F. oxysporumf decreased with in-
creasing extract concentrations. The malondialdehyde content of the cell membrane and relative conductivity increased. The activities
of CAT, POD, and SOD, three protective enzymes in mycelia, increased. [ Conclusion] Extracts from the pseudobulb of P. bulboco-
dioides had good inhibitory activity against plant pathogenic fungi. This inhibitory effect may be related to its interference with myce-
lial growth and damage to the normal functions of the mycelial cell membrane.

Key words: Pleione bulbocodioides; plant extracts; plant pathogenic fungi; antifungal activity
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e 2ARHZ B I X o D L T AR A AR T T
ARSI, SR 22 T ) T L B A D A% T 51 B
RS
1 #R5FZE
1.1 #w

R = {0 2K W S T A el IR A R 2 B
BEBE 20}, 2R AR MR R B AR /N % R 2042
Y B K 2= Bl Orchidaceae MM 5% 22 J& Pleione M 75 2=
Pleione bulbocodioides ( Franch.) Rolfe, ¥ i (- 17 T
R EAE RS 22 B R 25 S 25 TR

PERR R b AR AR 22 A A 2 5 Ak
Yy i e g E SR I Bl KR TR Botrytis cinerea
Persoon , 7K # 7 Ji 9% T Pyricularia grisea ( Cooke )
Sace \ELSRAIHIR T Colletotrichum gloeosporioides ( Pe-
nz.) Sacc. . 3% F B8 B2 7206 B Valsa mali Miyabe et
Yamada JBRAUZEFLIH T Phytophthora capsici Leonian JH
SKHME T Sclerotinia sclerotiorum (Lib.) de Bary R4
BRALPE Fusarium graminearum Schwabe | AE I B 28 25
W Phytophthora cryptogea Pethybridge & Lafferty 75 #&
29 4 5/NFi Fusarium oxysporum f.sp. cubense tropi-
cal race 4 JNSIEELA Pythium aphanidermatum (Eds.)
Fitzp. JEEBRIATH FusaHum graminearum Sehw FF#&/N
¥4 Sclerotium rolfsit Sacc TEIRAAER T R Fusarium
oxysporum f.sp. niveum 5 K 7 B¢ 75 # Gliocladium
catenulatum Gilm. et Abbott.
1.2 FiE
1.2.1 BERFREWEEEN T RAWZAEKE
ek (h E AR AR 5T BE, 2020 Fan,2020) P4
wr RPN 15 FiAE A S L iR A A 1
Tt 2 (B Ay B LAY, FRE 10 kg, T 80 1L 75%
VA, T 80 COKIA B Il S i 2 ¥k, A1k
2 h, ORI i U8, 591 2 UCHRIOR, Jol e o 4
HRE 2.45 kg, KIREIET 30 L 4K, &
D101 ALK AR HEAT 2l Ak, SR HI/K (45 L) (10%
(27 L) 30% (27 L) .60% (27 L) }& 90% (27 L) &

60% LRI 1 g, FH 50% H P s Y0 1t O
EAZE 10 mL, NFFHC 1 mL % INA 99 mL PDA
Btk WA R EASEFEILS H K 1 mg - mL™
() 25 A, X HE AL in A S5 1Y) 50% FF BT
FHELAE R 0.5 em [ FTFLAR7E 1R 22 S0 A K — ok
FIAL R B PAoh de  BEH BE 3 NEE, TR
SR S d (AR, 2022) , FHE R/ % = (XF IR 4
WG EAR- A 5 B )/ (O A R 75 HiE -
0.5) %100,
1.22 #HRAFEY4HFREENESNZE RH
PR 22 M R AR | N s 2 B U X BRI B
[P NERE (0% AN IS D/ ST R E T 8 RS
BRI IYEE ], A HEURE T T Y A A, SR A
BT, TSk 4 0.25,0.50,1.00,2.00 ,4.00 mg
- mL™' A 2] PDA BRgRAE 4RI 1.2.1 J5 kil i
PGP >R SPSS 22.0 #AF 43 A Ab BRI 95 B dls , 11
B ECs,  1mIH 5 8 M e R AL
123 HRAFEAELTENYH FME2H
LY AL A 0.25,0.50,1.00,2.00 ,4.00 mg
- mL™' B 2] PDB ¥i3R 3, LR 5 mm AIFTHL
A TR GE , A K A 38 P TR FL 4k T 18, 8 5
AN RT TR BB AN N2 2R KA R 25
TR, SRR E TR SRR T (110 ¢ - ,
28 °C),6 d Jo R AEREFRIL P I 22, AR Ab R 3 A~
2 (fARAE,2022)
124 HRBEEAHLEREELENEROYH
FLAZ 0.5 em MUFTFLARI 5 A K A3 1 75 AR 76
BT DET PDB B IR 15 5% 6 d, Wk
THURHZZ, I 50% I B 000 A Je O 2 24 B B
Yy A BRE R 1.00 mg - mL™ DIASINZY W 59 JC T
KAERZS FAXTHE, UCEEALFE 1.6.12.18 .24 h 5 /Y
W22 ,-20 CIRAEE . HL 0.4 o &0 [ BL b R Y
W TR A 2 mL Tris-HCI 28 b, il &
BUTE 223 BUR, T 4 CHFEE 1000 r - min~" B0 10
min, B EIEWARAF & (AREE,2022) , BIE B
T T 22 AR 8% ( malondialdehyde, MDA ) &5 i
R ERE EAE

Fe BN & (F S E A &) e i Ak
A (catalase, CAT) 36 #7745, U1 mL A [RIBS
(i) 42b B () TR 22 B2 O, 43 A 5% Ti (SO,) , Fl
NH, - H,0 JZ¥,3000 r » min~' &5.0> 10 min, FIIA

.-l
min
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RS o R 22 4R MUY AR s i LT ) 4D B - 79 -

5 mL 5% H,S0, & 5¢ 2, 7E 240 nm | & G2
JETHE CAT &8 (IRIEAE ,2021)

Foe FRAR  (F S E AT &) D v 22 4k
N8 AL ) 52 AL il ( superoxide dismutase, SOD) i
PERY T BT mlL AN [ s (] &b LS 9 B 22 4 HUTR
FRASAARFR 3 mL, 285 0.05 mol - L™ iR 2%
i .0.013 mol + L™ Met & .0.1 wmol - L™ ED-
TA-Na, % ¥ . 0. 075 mmol - L™ NBT & ¥ . 0. 002
mmol - L’lﬁﬁi{%’r@@@,ﬁﬂf\ﬁ 7] Ak 3 2H Fe T
PRIPOR, BB XS JRAL, I 72 560 nm N 6% B, i
B SOD i ( BeBk 4 ,2022)

Foe BN 6 (F SR E A &) DI T 22 4k
NI ALY Bl ( peroxidase, POD) 16 ¥4 A8 5 15, BL
100 L B 22 42 BOR T & .08 1, 485 A 3 mL
0.05 mol - L™ ) R 2% vh ¥ (pHS5.5) .1 mL 1%
H,0,.1 mL 0.05 mol - L™ B @GR AR, =5 iR
ST 37 C R KA 10 min, 7£ 470 nm &b
MEER R 5 POD & (F2#4,2018)

P I A AR L L R 1 T
2t b RS B P TR 60 8k T B T Y S
ARAE, WSCEE A A PR P 22 48 U 2 mL T .08
1A 0.5% TBA W, ¥251 )5 2B Wk 10 min, RFE
WS 5 N B ML B0 (8000 ¢ min”', 10

90 1
80 -
704 £ fo fg
60 1 4 de
50 -
40 a
30
20
10 -
0

1% Antibacterial rate/%

min) (EPFEAS,2013) , & H 0.5% TBA FHCAZS
X IR 20 SIAE 450,532,600 nm A0 5E 5
B S/ (nmol » g7') = 5x[ 12.9%AA, —AAy, —
2.58%AA 5 |/ W, W AEA TR

P22 AR L R I . 5 mm AT FLARIR S
ANBEE 6 d 1VE RIS T B B DE A& 24519 PD
FFRFEh IRG R 6 d U e TR 22, 2
WA WE N 1.00 mg - mL™" 3 HIH 1 ¢ H22 T
25 mL 253, kb3 0.5.1.0.1.5 2.0.2.5 h &, &
HL 8 A0 2.5 h S TR 22 AR B TR ) D A
HLR (BT 4,2019) , LAZEIR K 28 X IR,
W 3HERE, WLRFXTFR % = (F—
(i) Py R 23/ 8 b OO 5 1 FL %) X 100,

2 BRESW
2.1 MFRZEEIAINEENE

X R AT 22 5 W, 45 R, 1
mg - mL ™ i 22 SR EXT 15 FhAE Y IR L A
RAFAIDTRTEPE (BT 1), Horp 6 BRARZE B 1 | 74
JRI AR T T 3 5t IR 0 AR =1 D B b 2 5 T 1)
IERCR ek 3 IWHIF 5000 65.1% ,76.2% |
67.4% .64.8% , WAL 4 Fh A0 il 55 SR 4 e 1) 5 B
HPEAT R 1O E, 45 R 1 TR, ECy, 43 9N
0.849 .0.782.0.813 F11.161 mg - mL™",

HHao

ab a

B P2 C3 V Pl SI F2 PPCFoc4 P3 F1 S2 F3 G Ph

993 )i B Pathogenic bacteria

B 1 FERZIREIXT 15 Fhm RS R0 iE
Fig.1 Inhibitory activity of P. bulbocodioides extracts against 15 plant fungi
B TSR T T 5 P2« AR AR T 5 C3 2 B AR SR T 5 O3« SR SRR 52 1 s P 1 BRABE 50 1 5 S 1 ISR AT 5 F2 . RAS IR T
PPC M B 55 T s Focd : T ARG ZENT 4 5/ NF P3 L TCRIE &  F1 . MR RO TE ; S2. 78/ IMET ; F3 - 14 R T
G HEARG T R . AR/ NE FhERIR 25 57 B3 (P<0.05) .

B: Botrytis cinerea; P2: Pyricularia grisea ;

C3. Colletotrichum gloeos-porioides; C3: Valsa mali ;

P1: Phytophthora capsici; S1: Sclerotinia

sclerotiorum; ¥2. Fusarium graminearum; PPC. Phytophthora cryptogea; Foc4: Fusarium oxysporum f.sp.cubense tropical race 4;

P3: Pythium aphanidermatum; ¥1: FusaHum graminearum; S2: Sclerotium rolfsii; ¥3: Fusarium oxysporumf;

G Gliocladium catenulatum. Different lowercase letters indicate significant differences at 0.05 level.
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Table 1 Toxicity measurement of sample on fungi

R # 1B 7R HIXRE (R) AT 95% T fri

Joi S R . ‘ , .

Funei Toxic regression Correlation ECy, Confidence level

°© equation coefficient /(mg - mL™") /(mg * mL™!)

VU RS T B Fusarium oxysporumf y=1.784x+0.190 0.992 0.783 0.663~0.916
AEM B L BEFE T Phytophthora cryptogea y=2.239x-0.146 0.989 1.161 1.018~1.330
FeAh KBEI G Botrytis cinerea ¥=1.956x+0.176 0.990 0.813 0.699~0.941
BHERLIR A Phytophthora capsici y=1.686x+0.120 0.976 0.849 0.715~1.001

22 #HiIAHSRNANRAEIEEZTENI
Wl 2 Frs , s 2 3R HU AL B 6 d 5, PE I
ISt 55 T TR A 22 AR W | Bt R B U N
Wi T i, Ab B A TR 22 T B 55 0 IR AT AH H B S BRI
MAPBRAH W E R 4.00 mg - mL7 B, HZ T E R
0.6138 g, 5%F M4 (1.7006 g) AHIL 25+ B 3
2.3 AR SR X P N S 7 5 U0 4 B PR O B2 M
2.3.1 AExtEFE WK 3A Fn, B A B E]
(RGN, TR A AR T R (2 3 K 7E 2.5 h
KB 75.3% , T A 4 A S 38 i M AR BRI PN Y
i U R i 2 Ak L ST ] %) B K JHG o L T A
LB A TR 7 T 1 B R 2 R IO S R A
JHRESE S (o P 22 N A P At R S8 i, AT
Ml 22K,
232 WIEAE  VHNAIEHR TT T AR 27 B
Ja AL R 5t it S AL Nz, 77 AR MDA, #0 AT | MDA
B R S WA A I Y A2 IR RS . f 18] 3B AT, 7R
s 2B A 1.00 mg - mL™' S44F AR FE 1
h i), MDA & 5 X A 30, 1 )5 AL 3H4H MDA &

O P4 Treatment
100 -

N
= A
g 80 - a
4

g 3 i

H 2 60 A a

23

™ E=3 e

z 3 40 .
o a
2 204 2a b
N )
£ 0 |z . ,

0.5 1 20 2.5

SLIEHHT IETJ Time/h

et it S [ 198 0B T SRS N, 7E 12 h B A g
(3.226 nmol - g™ ') K J5 & BB HTEAR, T R ZH
MDA L S, H AR o FE 24 T 4k 7
2 MDA & &, 2% B UsR 22 2 HCY AT DL R 1R 22 20

JRLRGE , 5 | ES S Al 3 ALk S
O PR Treatment E3 X4l Control
2.5 -
&0
Z 20 A
2 15 - 2
N E g
1w ;.j 1.0 4 é
o 2
> i ‘4
s 05 ?‘
0.0 - é

0 025 050 1.00
FEIIR ¥ Extract concentration/(mg-mL™)

2.00 4.00

2 MERZREWX AR IE
EZTENRMm
Fig.2 Effect of P. bulbocodioides extracts on
mycelial dry weightof F. oxysporumf
ARG FEFRIR 28 5 3 (P<0.05)

Different lowercase letters indicate significant differences at 0.05 level.

E X4l Control

~ 4 B .

af)

3 5 I
W g a a
{E \é ) aa b b b b
g 2 7
= 5 ? 7

Q 4

s ' /

zo . . . . o

1 6 12 18 24

Ab PRI [B] Time/h

B3 MmimRZREERRARIEHEX RS2 (A) T MDA (B) MG
Fig.3 Effect of P. bulbocodioides extracts on relative conductivity (A) and MDA (B) of F. oxysporumf
ANTF/ING FhEFRIR 28 5 3 (P<0.05)

Different lowercase letters indicate significant differences at 0.05 level.

2.4 HiKERIAERLAEIIE CAT.POD,.SOD
E T B 22 i
E 4A o, Bl AL BRIHE] A ZE K CAT F BTG

P X PR Y 22 55 0A &, A BRAH Y CAT it M 7E
MEFE’J 1 h WIGH AL 7E 6~ 12 h P, H CAT
g 2 R TF AR 12 h A Bl , h 386.46 U -
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g ' EXTHRZHAY 2.31 £%;7F 12~24 h N, ACEZH Y M POD g IS M, 52 75 3 0 1R AR 30 O e LR v
FiE % 1k B R, HAE 24 h IFIEAR TXF A4, Xt WS 2 i E AR
HEZH CAT BT M7 45 B[R] B P AR R — 3K & 4C Won , 7EALFE 1 h i), AR SOD & g

Kl 4B R, POD it AR fbia#s g CAT &t & XA 7EAb T 6 h B 32l sl |- T Ik
AEARL, B A R (]38 7 2E 4G, L POD BE PERE B0E(H, O 603.21 U - ¢, JEXTRALAY 3.02 £%; Fifi

g AR 12 h BFEENEE, b 11413 U - 7' 02
XFREZHAY 1.68 £i5512 h J5, Ab A Y B 1A it 0 2 i
FNRRAEAT T B AL 6 BRZH Y POD TS PEAE
45 Bk ) B PN JE AR R — BOUKF-, Uk B U fiE R

O P4 Treatment
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b
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G AL TR E] Y SE 4G, Ab BRZH SOD i TG 14 2 35 %
HERFFFRGES B SOD F 5 547 s T X R4,
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w2 100 ] b b .
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Fig.4

Effect of P. bulbocodioides extracts on CAT (A), POD (B) and SOD (C) activities of F. oxysporumf

ANENE F R IR 25 5 B3 (P<0.05)

Different lowercase letters indicate significant differences at 0.05 level.

3 g

A G R A 5 24 AR B 2 2 BE R B R AT T 4
PTG PE IR B , SR FH B 22 4 R 3Rk X) 15 Rkl ¥
JRE A TR0, 5 R0 7E 1.00 mg - mL™' BRI
BETR s 2 i ff 25 4 HUY) 5 A S0 v RV
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o DR RITER Y oGt 72 2 TR A 4T DRSO B i 3 i —
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M), 35 BOX i B 40 e A v P TR A At 0 7 o ik ik
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SRR AL SN, Bl N A W A i 5 05 P
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WEPETRRAR S 7 H R, A AT E R S
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ca americana L. FIELLE] Ageratum conyzoides L. 3L
S EN G b IR BN L A RS
PRIPFES PE RIS R — 0, Ul B e 22 R =5
S AR A B 07 AT g 5 T 22 2k
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i G RN Dbr R A58 e R GER H b

MROSET, K R
A R K F AR F IR, Tl #50 450046

HE: [HW] &SGRl I —FMEZE B ARSCT 80 T8 SR MR R 23 LU 5 47 Hb
PR WAL S SR WA AR G R M ARF LT IR A B, [ F R ERELE
B, WREBOREAL 3 ZE B 43 SO RE Y 22 AR o) SR FE B4 2 > B B LR ( Basilepta fulvipes Fi
Basilepta melanopus) B HL, 7330 F B RAUSR L AN DUk R 22 W WA D XM AZ LB R R, [ 4
W) B LML RA I 4 4K h 16586 bp ( GenBank JE¥15 : OP650255) | 411 37 PR (13 4N 5
AL IE 2 AR BEAR RNA JEHE N 22 M52 RNA 5 fil— BrlEgmtg il X, TA §4i2 RNA JER
B trnS1 BB/ — SR MEIE ( DHU ) B T B — A~ TR B A A, JE A8 AR 8 1 = B 254 A Ak i2 RNA SEE Y REIE it
R =BG . IEAh , ornST YRS F AR LAY GCU, T J2 UCU, [ 458 ) AR SE B k3R A5 T 28 0 S Y 2bi (R L X 4
25, 2HAFMREL TN BT EMENRAER T RRAL R SR TR ZEZH R KRR )8 TRk 2 2R
B DR WAk B R+ e O AR A QR ; 7 0 45 USG5 O R R

XKW WHE; GRUR,; BER,; SRKILRY; RELH

(OSID 73)

The mitochondrial genome and phylogenetic analysis of
Bruchus rufimanus ( Boheman, 1833)

LIN Xingyu, SONG Nan "
College of Plant Protection, Henan Agricultural University, Zhengzhou, Henan 450046, China

Abstract: [ Aim] The Bruchus rufimanus is an important agricultural insect pest. In this study, we sequenced and analyzed the mi-
tochondrial genome of B. rufimanus, and it will contribute to increasing our knowledge of the mitochondrial genome and the phyloge-
ny of " Sagrinae" clade group, Bruchinae and B. rufimanus. [ Method] In phylogenetic analyses, we selected 22 exemplars of " Sagr-
inae" clade group (Bruchinae, Sagrinae, Donaciinae and Criocerinae) as ingroups. Two species of Eumolpinae ( Basilepta fulvipes
and Basilepta melanopus) were used as outgroups. The phylogenetic analyses were conducted using maximum likelihood and Bayes-
ian inference methods. [ Result] The mitochondrial genome of B. rufimanus is a circular molecule of 16586 bp in length ( GenBank
accession No. OP650255) , which contains 13 protein-coding genes, two ribosomal RNA genes, 22 transfer RNA genes and a non-
coding control region. All tRNA genes can be folded into typical cloverleaf structure, with the exception of the trnS1, which lacks the
DHU arm. Furthermore, the anticodon of trnS1 gene is not the common GCU, but rather the UCU. [ Conclusion] This is the first re-
port of a complete mitochondrial genome of B. rufimanus. Both phylogenetic inference methods produced a similar tree topological
structure ; the subfamily Bruchinae, Sagrinae, Donaciinae and Criocerinae were recovered the monophyletic groups. The subfamily
Bruchinae were cluster to ( Donaciinae+Criocerinae) a clade. The B. rufimanus was sister to Callosobruchus maculatus.

Key words: Coleoptera; Bruchinae; Bruchus rufimanus; mitochondrial genome; phylogeny
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o533 4%

T 30% A e G AR R R B G E R E R
— R (T DA, 20065 #E5E, 20115 fREUAE,
2012; Biddle & Catlin,2007; Tran et al.,1993), H
B A R MY R4 Y Ak
R E BG4 D5 T ( EREAE, 20185 Gailiser al.
2022 ; Mendesil et al.,2022; Segers et al.,2021) %
KR A G R BRI TE R 2 0 3 1 R GE2E SR

VTAER BB e 8 0 R A PR A |
P S LA NS AL N S S /A (TR R % N S|
YA —Fh oy T e hric, BAT ik N 20 ZH L 45 0 A1
XFORSE AL AR AR R L S0 A, AT
2T HH H B B R G R B RS (MRS AR,
2022; Gillettet et al.,2014; Song et al.,2018) , #ZE
2023 42 ,GenBank 2L &R T id 400 kit
FR ) 5 38 i 350 43 () 2 A 2 PR 20 i

AR 3 > AR A . 25 TR
Sagrinae 73 32 5B ( © 4 WAl Bruchinae , 25 iV B}
Sagrinae , 7K M B JE A} Donaciinae #1171 g V. #} Cri-
ocerinae) | H M B IV B} Eumolpinae 4337 28 #f ( Spi-
lopyrinae . F I B 3E &l Eumolpinae | Bz 3k i B E R}
Cryptocephalinae 1 A} Cassidinae ) FliH
Bl Chrysomeline 73 32 & H¥ (M H WAL Chrysomelinae
1 w# R} Galerucinae ) ( Gomez-Zurita et al.
2008) . fRiM, R 3 A EZWRERFZ 1
ZEH R} Sagrinae 70 AR 21 S5 hi R LA
AR

ABIFFE A v 30 PP R IR AR T e R
1) 7 7 G 0 SRR AR DR 2 B0 %o L A R PR 4
A GEHEAT T R, X B AR
PR Y 4 5 32 RINA [ 48 4 S 2 b Ak 3
PRLZERE A3 AT T A 53 B RS0 | LA Ay B
Mo PR S TR SR R MR A KR AR
gtk B YRR R 2 B
1 MRS T®
L1 #FRZARRES DNA REL

U T 1Y 4 5 B LR bR A T 2020 4F 10 H
SRAETRA A T (34°80'N, 113°66'E) . 1557
RN TR AR AR ILTE 95% LT BT
A ARV R AE W) DR A7 2 Be bn A4 - 80 °C A A Tt vk
A, T DNA $2HC, MR8 AR A AR (L)
A BRI A s 3R P 2] DNA $2 BG5S e i 45 4%
M T2 4 M R AR LA 9 5L DNA L {8 ] NanoDrop

2000 73 EICEETHFN 1.5% Y BN HEEBE IR FL UK 53 501 K6
TIREA L DNA B BE 12 Bt
1.2 SEENFSSNEERARE

W RS ot g Bk DA SR BE KT 20 ng - pL7' Y
DNA BEAE b 50 35 R BOBR BB A R 2 7 1 2
350 bp [/ BESCRE IR 2EAT w0, (8 -
lumina HiSeq 2500 M - 5 % BT 44 g 19 /)8 Fy- B il
JF SCREEAT RUA S (2% 150 bp PE) E . )5, 44
TNALRY SRR RO 2 B RSk HEAT TR A a0k
BRAK BT 5 19 )7 371, 48153 clean reads, F|JH GetOr-
ganelle v1.7.5.2 #K1F (Jin et al.,2020) #1744 1K
LR A 1 4 2 DA S BF | DT A4 3] 5 2 170 4 b A4 s
ESEAER S G/
1.3 Sk ERERAREREMS T

R FHAH AT 31 10 7 T2 R B9 LR IR 42k A 4H 5
PETE MITOS FEZL M3 (Bernt et al.,2013) FiEA14)
HHINRE IR, S8R E genetic code ; 05-inverter-
brate ; reference : RefSeq 89 Metazoa , H:AY 4% # MI-
TOS BRASHGH T E , ilad MITOS Bl 14 5
22 s RNA SEFH (1 G54 630 G P i) ZokE
PREE LRI 20 1 17 91 Lo o FUHIE , 520 87 T 2R 5L A
I 13 AN A RS FE R renl R rrnS B A 5L
PN 22 NFeiz RNA BRI 5 i REIE B 1Y
AR I KA )P Y 1L 2 GenBank 315 fili =
& 0P650255, F| Hl MEGA 11.0 3 ( Tamura et
al.,2021) ST AT Ay K75 2 R A B A 20 42 R 1Y
115 2Rt s R ) el 5 2 B DA B B R 1 el
RGN, FIH AT-skew=(A-T)/( A+T) Fll GC-skew
=(G=C)/ (G+C) A5 e TR LKL AT A
I AT frfar F1 GC ffa (Perna & Kocher,1995)
1.4 ZF5Itbxt

FIF MAFFT version 7 34X} % & 4 0 8 1 i
i D] 9 A R RN L IR 1 91 3 0l 2R AT L X
(Katoh & Standley,2013) . f#i H trimAl v1.4 X} 51
HORTR L XS B P Bt AT 18 35 I BR #1105 ( Capella-
Gutiérrez et al.,2009) . F|F FASconCAT-G_v1.04
HEAT BB A A PR 2H 1 91075 3 B8 46 I ( Kiek &
Longo,2014) . FITHHE R S8 & & 43 B 108088 6
FLAE 13 AR 5 g A R R B H R R 81 (13
PCGnt) P B RE IR 13 A28 P15 i 5L P 11
RHERFH) (13 PCGaa) MH A BCIRA
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1.5 RELFHT

FH B K AL 8K ¥ ( maximum likelihood ) 11 D1 I
Hrik (Bayesian inference ) 525 HE B 43 S 2 HE (1)
R EMW ., FIH IQ-TREE 2.0.6 (Nguyen et al.,
2015) #AT RN L R G T o B, iR DL -
& B2 ] ( Bayesian Information Criterion, BIC) i iz
At B i e 2 fod AR AR RN GTR+F+1+G4
RIS A SR RIS & N S B UM Ry o2 A K [
JEHEATIEAL ( 24501% S -bb: 10000, —nm ; 10000, -
alrt:10000) , 3 1] MrBayes v3.2 #E47 D1k & 48
KB 5HT (Ronquist et al.,2012) ffi F 4 255458k
% R ] KA ( Markov chain Monte Carlo, MCMC)
Rz T 2% 10° X, BHE 1745 K 1000 1R 4T — WK
FRE IR 25% 1 EALRT , 2R-95 250 B
2 HREHH
2.1 KREERASN

FIH OGDRAW Version 1.1 4K ( Greiner et
al.,2019) 341 TR M LRI 4 B R 20 2514 1] ([
1), TERILRLRIE N 4K 16586 bp,
H,A+T &N 76.95%, G+C &N 23.05%, 1%
SRR B AL 37 A EE (13 A8 5 S b
FE 2 DMAZAEIR RNA BED AN 22 4>z RNA St
P AT AR AR X (£ 1) o

TE A O G 1Y 2Ok 1A L A, LOBE (light
strand ) G hS 14 SRR ILRH, 70040 & 4 R
FUT iDL (8 /M is RNA BEPH LA B 2 /Sl 4
RNA ZE A s HEE ( heavystrand ) FE RS 23 £ ki R

FER A dE 9 A g i 5L R R 14 g is
RNA L ARGt 4 6 X AL T rrnS F1 ernd 2Z200]
J& 4 942 bp, Hi A+T Fil G+C 50510 82.06% Fil
17.94%, #GHMIE  FEERE A RS IER | f
BERUAZBER RNA JEMH | IE | B8 1Y 4532 RNA JE[A
DI LRRRIE R A+T SR F 5, N 73.8%
~80.8% , o {7 T IEAERY 9 AN 1 i 3 R Y
A+T F B AN 73.8% , v T sk i 2 A0 i
RNA JEHIH) A+T St =0 80.8%, AT ffai il GC
TR RF 5350 -0.230~0.036 F11-0.187~0.343 (F£2),

W58
Bruchus rufimanus
16586 bp

O Complex I (NADH dehydrogenase)
O Complex II (cytochrome ¢ oxidase)

B AP synthase

[l Trsnsfer RNAs
Bl Tibosomal RNAs

B1 ‘EREHREERALEN

Fig.1 Structure of B. rufimanus mitochondrial genome

®1 FERKNEERAER

Table 1 Annotation of the mitochondrial genome of B. rufimanus

SEH KA Ry YA 2 J IR AL UG T L LEET i B
Gene Gene length/bp  Start position/bp  Stop position/bp Start codon Stop codon Coding strand

trnd 66 943 1008 H

trnQ) 69 1090 1022 L

trnM 69 1090 1158 H

nad2 1014 1159 2172 ATT TAA H

trnW 66 3089 3154 H

trnC 63 3209 3147 L

trnY 66 3280 3215 L

cox1 1548 3273 4820 ATC TAA H

trnl.2 65 4816 4880 H

cox2 685 4884 5568 ATA T H

trnK 70 5569 5638 H

trnD 66 5638 5703 H

atp8 156 5704 5859 ATT TAA H

atp6 675 5853 6527 ATG TAA H
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gZR1
BE Kz IR AL E 2SI TAS AT LT i i
Gene Gene length/bp  Start position/bp ~ Stop position/bp Start codon Stop codon Coding strand

cox3 789 6527 7315 ATG TAA H

trnG 66 7316 7381 H

nad3 354 7382 7735 ATA TAG H

trnA 65 7734 7798 H

trnR 65 7800 7864 H

trnlN 68 7864 7931 H

trnS1 67 7932 7998 H

trnE 65 7999 8063 H

trnF 67 8128 8062 L

nad5 1713 9797 8085 ATT TAA L

trnH 69 9866 9798 L

nad4 1327 11258 9932 ATG T L

nad4l 282 11533 11252 ATG TAA L

trnT 65 11544 11608 H

trnP 66 11674 11609 L

nad6 507 11680 12186 ATT TAA H

cob 1140 12186 13325 ATG TAA H

trnS2 68 13325 13392 H

nadl 951 14394 13444 TTG TAG L

trnlL1 65 14460 14396 L

rrnl 1284 15721 14438 L

trnV 69 15809 15741 L

rrnS 778 16586 15809 L

Control region 942 1 942 Non-coding sequence

H: E 8 LR e,

H: Heavy strand; L: Light strand.

R2 BEZHGHBARMERE
Table 2 Nucleotide composition and skewness of the B. rufimanus mitochondrial genome.
FEAE K A+T i AT i fiy GC i
Feature Size/bp Content of A+T/% AT-skew GC-skew

PCGs-H 6867 73.8 -0.111 -0.144
PCGs-L 4272 78.4 -0.230 0.275
rRNAs-L 2062 80.8 -0.073 0.343
tRNAs-H 931 78.2 0.036 0.005
tRNAs-L 534 74.4 0.008 0.241
2HEHF 4] Whole genome 16586 76.9 0.033 -0.187

PCGs: 8 FUB AL I rRNAs : OB RNA S IRNAs  #%12 RNA H FE 6 L. 324

PCGs: Protein-coding genes; rRNAs: Ribosomal RNA; tRNAs: Transfer RNA; H: Heavy strand; L: Light strand.

22 EBEBRGBERESH

T GG RAR AL 1Y 13 N5 1 L i 3
4Kk 11139 bp, Hip A T C 1 G B & 545l
}31.81% ,43.79% 12.22% K1 12.18%, 1E i A 1Y
B B R G RS A 2 MR
Bt A (coxl Tl nad1) 4358 ATC F1 TTG
YENRARBAS T4, A0 11 A8 5 4 A5 3 A
HBELLH WA ATA ATT FI ATG 1F i ih % 1,
AR 2 AR SRS FE A (cox2 Fl nadd) DAAS 58 2%
LR BT T AE RS R, Ha 11 AN F B gm iy

JHE RIS A2 DA SE B B 28 12515 F TAA 8 TAG 45

TE 13 AR 0 4 A 35 DR A 3 R 1 v, TR
MR (Ala) W R & 2, N 39.72%, 75 2 TR
(Thr) FIEBEZR ( Cys ) PR3 518 37.21% F
13.68% , H 22 (Gly) i A e d5e /b, ol 9.37% , H
AEIERRBEAT M, 13 A H 15 2 A 32 DR A A
F T AR LR 3, 0l P R Bl i 2 1
AAA LB T 465 WK, %5 RS il ok Bl /D 1Y
CGC Bl 2 %,
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Table 3 Relative synonymous codon usage of 13 protein-coding genes of the mitochondrial genome of B. rufimanus

EWT Bk AR 6 V(N BT B/ WY B/

Codon Count Rscu Codon Count RscU Codon Count Rscu Codon Count RScU
Uuuu (F) 376 1.56 UCU (8S) 100 1.89 UAU (Y) 198 1.41 || UGU (C) 28 1.30
vuc (F) 106 0.44 UCC (8S) 45 0.85 UAC (Y) 83 0.59 || UGC (C) 15 0.70
UUA (L) 335 2.66 UCA (S) 95 1.79 UAA ( *) 330 1.57 [|[UGA (W) 73 1.46
UuG (L) 85 0.67 UCG (S) 26 0.49 UAG ( *) 90 0.43 [[UGG (W) 27 0.54
CUU (L) 121 0.96 CCU (P) 70 1.50 CAU (H) 63 1.42 || CGU (R) 7 0.70
Cuc (L) 54 0.43 CCC (P) 56 1.20 CAC (H) 26 0.58 || CGC (R) 2 0.20
CUA (L) 122 0.97 CCA (P) 49 1.05 CAA (Q) 103 1.39 || CGA (R) 24 2.40
CUG (L) 39 0.31 CCG (P) 12 0.26 CAG (Q) 45 0.61 || CGG (R) 7 0.70
AUU (I) 334 1.58 ACU (T) 90 1.59 AAU (N) 362 1.64 AGU (8S) 41 0.77
AUC (1) 90 0.42 ACC (T) 40 0.71 AAC (N) 79 0.36 || AGC (S) 32 0.60
AUA (M) 314 1.66 ACA (T) 84 1.49 AAA (K) 465 1.76 || AGA (S) 54 1.02
AUG (M) 64 0.34 ACG (T) 12 0.21 AAG (K) 64 0.24 || AGG (S) 31 0.58
GUU (V) 56 1.76 GCU (A) 43 1.95 GAU (D) 70 1.40 || GGU (G) 33 1.52
GUC (V) 13 0.41 GCC (A) 25 1.14 GAC (D) 30 0.60 || GGC (G) 6 0.28
GUA (V) 46 1.45 GCA (A) 17 0.77 GAA (E) 123 1.56 || GGA (G) 33 1.52
GUG (V) 12 0.38 GCG (A) 3 0.14 GAG (E) 35 0.44 || GGG (G) 15 0.69

RSCU  AHXFTS TR + 26 LTS T,

RSCU . Relative synonymous codon usage; * : Stop codon.

tRNA #0 rRNA ERE 4S54
WERLRR I HN AR 22 415512 RNA
P31 42Kl 1465 bp, Hof A T C H1 G (& i
A3 51H 39.39% 37.41% 10.44% F 12.76% . K Ji
TE 63~70 bp, HH irnC JERFH 058, N 63 bp,
rnK FERFES K, o0 70 bp, 22 MFEiz RNA HEA
H, 14 M is RNA AT H 85,8 M4512 RNA
FERNE T L&%, renl F1 S BR800 F L OBE
B trnS1 PRIk —A A PR E ( DHU ) B 2O RE
TERLSEHE Y — b g5 A Ah AR 38 RNA LR 3
REIE SE 1Y = B 254 (181 2) o EAh, ernST YR
LT AR ILAY GCU, TiJ& UCU, #it R 4ohkifk
FERZA 2 MZRHA RNA 914K A 2062 bp, H:
AT, C A1 G B & 5 5 37.44% . 43.36% .
6.30% 1 12.90% , rral F rrnS B4 K43 501 1284
F1778 bp, A+T & 551K 82.019%H178.79% ,G+C
SEAMHIN 17.99% 1 21.21%
24 REREHW

BT SR R RUSR 1 0 DL S vk 4 e 09 & 40 Bt
ZIRNE 3 4.5 716 n, 2 FRRGEK T 50 ik
P A R0 T8 4 25 4 R S 25 B B A S 2
() 4 R TR WA KRR 25 IR 7
Je HUERY) S 2B, HA B8 1797 25 S RF(H Boot-
strap (BS) =99  posterior probability (PP)= 1, it
G ZER RV LRBE NIRRT LR A ZEH

2.3

R (GRER (KM FER+ e JUER}) ) |

13 A 1 57 4 ) i DR 1) A% IR 1 97 6 I )
FRORAAR M (13 ANE 1 5 G i 6 A 1) 2 B 1 71
MR DS  E R WA RS L B 4R
W%, T Bruchus sp. EMHAU 15071302 B A
—X, WEL 5 WS G4 Callosobruchus maculatus
(Fabricius ) & i — 37 , 43 5 5 2 Bruchus J& 1 Cal-
losobruchus J& L AR LR BE, AN 2 N REKR T
ZERAR IS R GRS B R R R
It H AT B B MCHFH BS=100,PP =1, HA
#J Caryopemon J& \Acanthoscelides J& 1 B Z 1 .

{di ] Kimura-2-Parameter F A E R 5 4 5 H
MG WFRT 9 DNHF ( Caryopemon giganteus . Bru-
chus sp. EMHAU 15071302 Callosobruchus analis |
obtectus .

Callosobruchus chinensis . Acanthoscelides

Bruchidius siliquastri . Bruchidius uberatus . Bruchinae
sp. GENSPO1 Fl Callosobruchus maculatus) 2. |] [
s AR By 45 R R . | TR 5 WS T 455t f%
55 % T A 0.126; 55 Bruchinae sp. GENSPOI | B.
uberatus . B. sp. EMHAU 15071302, A. obtectus ., C.
analis \C. chinensis F1 C. giganteus A% 3o A% B B AR IR
A 0.179.0.180,0.197 .0.204 .0.217 ,0.236 F1 0.285;
5 B. fulvipes WAL HE B0k , 09 0.330 (£ 4), Fif
()5S HE RS 5 R G R B W BT R ISR 400 R — 3L
pEEE dvk S ESE SY NS W
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3 g

A I v 38 o T R RS T AR
GRS R4 FE R A, T4 o3 A AT 1 e Y
SRR I R ZH 9 5 T DA I 22 AFE 32 RNA [ (1)
TS EE T W RN SR SRR I
IR, A T G R AR I DR 2 A 3 TR £ HE 51 I
e R o 2 1A 3 (X 40 HE 3 i — 2 ( Boore,
1999) A7 H LE R RS ) E R S EHEIL 4
UeAh  FER B g i S R b A T H B A R

St IER ) AT &4 (73.8%) Al GC Ay (-0.144)
T L& FEA MmN AT &8 (78.4%)
GC ffar (0.275) {5 H B - 1 8 5 g 5 3k B (1)
AT fRfr(-0.111) & T L& Ei AT Ry (-0.23) .
FEARNA FE L 47 F H 86 A9 (RNA LR AT &
(78.2%) FIl AT i (0.036) &5 T L 4% b (RNA JE[H
AT & HE(74.4%) F AT f {75 (0.008) ,{H H 5% I tR-
NA Z:H Y GC Ry (0.005) KT L &% LAY GC fmfer
(0.241) .
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Fig.2 Secondary structure of 22 tRNAs genes of B. rufimanus



EARE ] MOCTISE . A LR ZOR R SE R AT T S R G R T

- 89 .

L:Basilepta fulvipes
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Fig.3 Maximum lik@(hob&\tﬁee inferred from the nucleotide sequences of 13 protein-coding genes
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Donaciinae 7K M- LA}
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Fig.4 Maximum likelihood tree inferred from the amino acid sequences of 13 protein-coding genes
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1 Basilepta melanopus N
Outgroup #M
Basilepta fulvipes

Sagra femorata Sagrinae 25 F 7 B}

Caryopemon giganteus

Bruchus sp. EMHAU 15071302

Callosobruchus analis

Callosobruchus chinensis
Acanthoscelides obtectus
Bruchinae sp. GENSPO1 Bruchinae &R .7}

Bruchidius siliquastri

Bruchidius uberatus

Bruchus rufimanus
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Donacia flemola )
{ L Donaciinae 7K M- 37}
Plateumaris sericea

Lilioceris yunnana
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Fig.5 Bayesian tree inferred from the amino acid sequences of 13 protein-coding genes
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Bruchidius siliquastri

Bruchidius uberatus

os1s

Bruchinae sp. GENSPO01
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Fig.6 Bayesian tree inferred from the nucleotide sequences of 13 protein-coding genes
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x4 FERHFEMERTHRERNENEEQRHFBEREE T Kimura-2-Parameter {22! 2E S

Table 4 Pairwise genetic distances of mitochondrial protein-coding gene sequences of B. rufimanus and

other species of Bruchinae based on Kimura-2-Parameters

i Species {LL:ZZZ- b’asil-epla Bruchidius Bruchinae  Bruchus Bruchus sp. i;lﬁ(;;i: i:ﬁflz— i:llil/)::; ;:;30(:
obtectus Julvipes  uberatus rufimanus - EMHAU analis chinensis  maculatus giganteus

Acanthoscelides obtectus

Basilepta fulvipes 0.351

Bruchidius uberatus 0.216 0.331

Bruchinae sp. 0.221 0.331 0.184

Bruchus rufimanus 0.204 0.330 0.180 0.179

Bruchus sp. 0.236 0.329 0.214 0.201 0.197

Callosobruchus analis 0.249 0.348 0.226 0.232 0.217 0.237

Callosobruchus chinensis 0.259 0.348 0.239 0.237 0.236 0.252 0.201

Callosobruchus maculatus 0.199 0.311 0.171 0.170 0.126 0.188 0.215 0.229

Caryopemon giganteus 0.308 0.368 0.289 0.295 0.285 0.286 0.315 0.318 0.279

AWFTEA T EN R SRR R E (3): 20-21.

KF R R Zhang et al. (2022) HIBFIE 45 AWM, 2019. BHRMWKRE ST HE . %,
—H, SRR R SRR 4 D IE R ZE 33(3): 58-62.

B ZZARE K TR 8 O R B R R
AN A ST 48 Al SR R R 5 /K i YR
+ R A AHE R , 3 —Z52R 5 Reid (1995,
2000 ) | Farrell & Sequeira ( 2004 ) . Bocak et al.
(2014) BF5E 4518 — 3, 1B /&, Gomez-Zurita et al.
(2008) FETH-HIRE 167 MR Y 2 D EEEH R B
(18S rRNA Fi1 285 rRNA ) Fll—>Zbi 4 B R F B
(renl) KRR ZE O RF Iy SORE R GE KB K &2
ANVEMT, Mckenna et al. (2015) 2 T## H 367 ™)
i 8 MZER B E N RS K FEIR T
LAY B R Ry — 32, dggal g, HATSG
TR R IRAE O RADIRAFTE G 3 5 ik —
HRABTE
2MRGKE AT SR AL T — B R
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Preliminary investigation of quarantine and identification of
Tephritidae based on nanopore sequencing technology
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Xinjiang Academy of Agricultural Sciences, Urumgi, Xinjiang 830091, China; *Academy of Agricultural Planning
and Engineering, Ministry of Agriculture and Rural Affairs, Betjing 100125, China

Abstract: [ Aim] Nanopore sequencing technology, a single-molecule real-time sequencing approach, plays a crucial role in rapid
clinical diagnosis and microbiological detection. Using Tephritidae as a crucial example of quarantine pests, the applicability of nan-
opore sequencing technology was assessed for insect quarantine identification, offering a new assessment approach. [ Method] We
employed Sanger sequencing technology and nanopore sequencing to obtain the DNA barcodes of 14 Tephritidae species previously i-
dentified based on morphology. Each sequencing result was cross-referenced in the NCBI and BOLD databases to confirm species ac-
curacy. We then compared the accuracy of sequences obtained through these two distinct sequencing technologies for each species.
[ Result] Nanopore sequencing generated 181-megabyte bases in just 44 min across 14 samples, with an average of 11280 reads per
sample and individual read accuracy of 92.10%-94.53 %. After sequence correction for consistency, the results of nanopore sequen-
cing were consistent with those of Sanger sequencing, and the sequencing analysis findings were consistent with the outcome of mor-
phological identification. [ Conclusion] Our study demonstrates the full applicability of nanopore sequencing technology to quarantine
the identification of Tephritidae using the experimental process and data analysis methods outlined here. The sequencing results proved
to be both accurate and efficient. Additionally, the experimental protocol provided in this study is suitable for species identification
based on amplicon sequencing, fulfilling the requirements for high-throughput and accurate identification of large-scale samples.

Key words: nanopore sequencing; Tephritidae; insects; identification; amplicon
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Table 1 Results of each stage of library construction for nanopore sequencing

; e wan N
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Fe eI Concentration of Vol i ¢ ourifi dAP CR e Concentration Concentration
Number Species purified PCR olume of purthe of terminal repair of library

products for terminal

products/ (ng - uL™") products/ (ng - uL™') /(ng - pL™h)

repair/ L
1 T P ST Anastrepha fraterculus 25.6 4.69 4.88 13.9
2 S PG RS2 Anastrepha ludens 14.5 8.28 4.44
3 PHERFE 425208 Anastrepha obliqua 29.4 4.08 4.86
4 T ARG SEME Bactrocera correcta 14.5 8.28 4.92
5 W& /NSZWE Bactrocera dorsalis 14.7 8.16 4.88
6 W R SEME Bactrocera minax 3.7 32.26 4.82
7 B KL Bactrocera tsuneonis 19.4 6.19 5.20
8 F. == 24 5208 Bactrocera tryoni 18.1 6.63 5.14
9 BESLHE Bactrocera zonata 21.6 5.56 4.38
10 KL Carpomya vesuviana 14.7 8.16 5.00
11 ISR Ceratitis capitata 11.3 10.62 5.38
12 PR LESC IR Rhagoletis cerasi 13.5 8.89 4.74
13 JSEWE Zeugodacus cucurbitae 20.8 5.77 4.52
14 WS Zeugodacus tau 3.7 32.43 4.67
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Fig.2 Distribution of the sequence lengths generated by MinION nanopore sequencing
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Fig.3 The total number of reads for each sample generated by MinION nanopore sequencing
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Fig.4 Sequence alignment between nanopore sequencing and sanger sequencing ( example of C. vesuviana)
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Sanger_Cv: Sanger sequencing result of C. vesuviana; Nanosingle_Cv: Single sequence of C. vesuviana based on nanopore sequencing;

Nanoconsensus_Cv: Consensus sequence of C. vesuviana based on nanopore sequencing.
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The biological characteristics of a new invasive pest, Lobesia botrana

ADILI - Shataer', WANG Jie', LI Junfeng', GUO Wenchao®*
' School of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China;
*The Key Laboratory of Agricultural Biosafety, Plant Protection Research Institute, Xinjiang Academy of

Agricultural Sciences, Urumgqti, Xinjiang 830091, China

Abstract: [ Aim] In this study, we sought to determine the biological characteristics and annual population occurrence of the moth
Lobesia botrana ( Denis et Schiffermuller) , a newly invasive plant quarantine pest in China, and to provide a theoretical basis for its
integrated control. [ Method] We examined the living habits of L. botrana and the regularity of population occurrence in the field by
means of fixed-point monitoring using sex pheromone attractants, enclosed rearing in the field, and artificial rearing indoors. [ Re-
sult] At the study site in Turpan, Xinjiang, China, the moth annually completes five generations. During winter, it overwinters as a
pupae beneath the bark of grape vines. Overwintering pupae commence emergence from the end of March to the beginning of April,
coinciding with the opening of grape buds, with peak emergence occurring in early April, around the time of Tomb-Sweeping Day,
and approaches completion by mid-April. During this time, overwintering adults lay eggs on flower buds. The first generation of lar-
vae commences hatching in mid-April, and first-generation adults start emerging in mid—May, with the period of emergence ending
in late May. Second-generation adults start to appear in late June, with peak emergence occurring in early July, whereas third-gener-
ation adults emerge at the end of July, with a peak emergence in early August, and fourth-generation adults emerge at the end of Au-
gust, with a peak emergence in early September. In early October, the larvae of the subsequent overwintering generation begin to pu-
pate , with most larvae preferentially pupating beneath the bark of old vine trees. Adult insects mostly engage in flying, feeding, mat-

ing, and oviposition behaviors during dusk. Overwintering adult females lay eggs on the sepals and buds of grape inflorescences. The
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first- to third-generation females oviposit on the surface of grape fruits, whereas fourth-generation females oviposit on the tidbits of

grape secondary openings. A single female lays between approximately 20 and 40 eggs. The first-generation larvae feed on grape tid-

bits, whereas those of the second to fourth generations cause damage to grape fruits and exhibit cannibalistic behavior. In terms of

control, a sweet and sour solution comprising a mixture of brown sugar, vinegar, wine, and water (6 : 3 : 1 : 10) has been proven

to have certain trapping and killing effects on adults. [ Conclusion] In Turpan, there are five discrete non-overlapping generations of

L. botrana within a single year. The overwintering generation is the largest in terms of population size. The duration of development

for each generation and the different stages of the insect’s life cycle shorten as the air temperature increases. The larvae pose a threat

during the entire growing season of grapes, with the larvae of the third and fourth generations causing damage to ripened fruits, re-

sulting in significant fruit decay and substantial economic losses.

Key words: cosmopolitan pests; Lobesia botrana; life history; habits; occurrence regularity

% A6 /N B W, Lobesia botrana ( Denis et
Schiffermuller) , JR&# H Lepidoptera %51} Tortri-
cidae 168 /N5 W JE Lobesia ( Fidelibus & Matthew,,
2015) , 2™ 5 £ F 22 Fh 28 U A ) A AR S B B
PEFE B, T 2007 4E 5 29 HBH A (hde AR 3R
SRR A AR Y44 5% ) (AR AR L
AT, 2007) o %5 A8/ 0™ T 3R
A, U HTC A% 2 RO 48 R HR 73 M X S 9 A B 19 45
10 AR | RV < | 9 Qs N S B i 5 N e D 4
5% YN A R A T 5 (IR, 20215 BR S R,
2009; Fidelibus & Matthew, 2015; Gilligan et al.,
2011) , M ELAEFEME Vitis vinifera L. K5k i
¥ Daphne gnidium L. ZFhEESE Ribes spp. I O-
lea europea L. BKYNZE Prunus domestica L., FHHEHE
Prunus avium L. . BB%E Rubus Sfruticosus Pollich 55
Bk Actinidia chinensis Planch fii Diospyrus kakis L. A1
1 Punica granatum L. 3£i%7F Rosmarinus officinalis
L.%5 27 Bl 40 S FhHEY) (Toriatti et al.,2011) , #i%j
FESRR /N 1) e HEARER S 21 3t e R R A 35 D) G
B, ano't i IR B2 45 ( Briere & Pracros, 1998) . 4l
B ZRAERE A 1 a (URE 30, MRS A
Jifs . B L A5 3R 1 DX b D % A= 3 ~ 4 AR (Thiéry,
2008 ; Thiéry et al.,2014) , ## %5 4638 /N 4 ik & Bk
U ACEE PU A A ) FEEE R — A
FEOR = T AL P SRS B 4 e U B AR 28 R
S G E . FEICHE B R A R IR 45% ~
92% ( Roditakis , 1986 , £ 4 1l (1) 3 25 7l 3 i L
KRG T,

HAEB/NEIRT 2014 4F 6 H 7ERT & F i
17 5 DR Pl T R R B, 2015 4 9 bRk &
R 2 B sh W 0 5 B i KR AR 9T DL SR E
2016 iz AUT IR e B R TR AU A, 48 5

M A R B B 1 2016 4 A AL/ NG
e Yo o 5 2 T ) 2 Ml e R ) 48 B K R 4480
T3 TG, % A X S 4 P e R 20% ~50% , 1
DI 28 2 i, 4 28 A0 38 /N A 0 ) & A 7 R )
T A R R A NI LA B A
AT RS O A KXo 4 i T 28 4 ] ) R A
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WIREL) B AN AR AR S JH Rk 22 45 ), S0fdi A
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J T | ™ S S M JAR SR Gy UGS 35 B i AR B
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25, 5 2 R F A LR, AR
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JEV R 2 7 BB ) R R SR A T I, 2 A R
ZIETIER R ST, 55 3 el kB 7
A feEA RS, A F oK, 2 F R LK
£, 5 4 AR B E BRI, Y R faE
TR A R S B R AR A, S8z
FRIKEAARER, B S R R e E RIFE
R A 22 T [ 35 P ) SR 5, BRSO SR P A — 3k 40
e, BNEFEFETHRERHN 8~10 d,If
IERAILSSOP b G Wk AN Y = g N
FUED) W Sh B RAT U, 4 2 [ AR R
w1k
223 I AL HRAEEETY 1~2 d 5
1B, ik 22 25 8 3 T B R 9 4F 22 10 by fb
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dZiti, 51 Reh 2 AE e g ik 25 2 A~ 2 4
L) 32 B A 2 AL e IR AL AR B DL KT
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T FH A X6 AR A 37 T A7 8 A, R A e 4 Wi A5 3
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L)Y 5.57% , TEM T RiAS 75 0 | 4 4% v 1) 1
SCMBA 5 BT AT MY 2.30% F1 3.00% , TEIE A i
P B 10 a DL T R BB A M0 50 B B &2 T4
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224 B EERGRE A EEE R, EA
T3 /N I P MR T BT — o I 1, AS R A e 7
Wik N TR S IERCR (£ 2) . Hrp B ¢y
5 SRR 58 T LA EC T, 51375 4 4 16 3 /N i B
BHEZ 5 D S IAE 64 S Bl D SREC
Ji E ZHIAK AW EA — &M 5IERCR , B E A
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Table 2 Comparison of glutinous and vinegar in L. botrana

9> ST B AR DR HH Eeif sk
Number Total meanztstandard error ~ Maximum daily trap

A 0.6+0.548d 1

B 1.0+£0.707d 1

C 12.8+1.924a 4

D 4.0+1.225¢ 2

E 5.2+0.837hc 1

F 1.2+0.837b 1

RENFREFE R 0.05 /KT %5583,
The different lowercase letters indicated significant difference at

0.05 level.
23 HEXRE#ME
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L2 AN, 2 4 5 HA4 J1 8 H X
5538 AR R AR A S R IR AT, e 0 1
PR AR S B 1k 186 Sk, ik AR R4
MR R 2 5 1 R A 5 A 13
H—5 H 31 H,PMbmidey 5 A 25 B B3R
N 10 3k, S A R AR A L, 55 1 AU R
RAEF AR, IF AR H ) 58 8056 1 AR T 1450
40 d £7;55 2 B &AM 6 H 27 H—7 H 18
H,6 7 29 H Ry Pk m e, B4 B0 ik
28 S, SRR 2 AT IAZY S 35 d3 565 3 AR &
W7 H28 H—8 A 25 H,8 A1 H A% 340
b, BN R = ik 53 3k, SRS 3 AR
WM 30d 49 H 1 H—9 H 16 H M5 4 {CaR
KAWL A 4 H R PIAk s g, BS54 AU = ik
88 Sk, AH LU AT LA B & 2 1 i AR ke e e AR 0
A, SRR 4 DT 25~30 d, AL i HURK
AR R AR B B R B T v A AR RS
1) &8 D cRE S A .
3 g

] A1 SR F 1 4 4 46 3 /N A i 3 B A 27
BE40 R FhE EAY), Hod LI % 3 (Toriatti et
al.,2011) . HAY, 765 st & 307, % 638/ G
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