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Morphology and DNA Barcode of Nisia fuliginosa Yang & Hu, 1985,

A New Pest of Schoenoplectus tabernaemontani
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Abstract: Morphology and DNA barcode of Nisia fuliginosa, Yang & Hu, 1985, a new insect pest of Schoenoplectus
tabernaemontant in the Caohai Wetland National Nature Reserve, Weining, Guizhou Province, were reported. The morpho-
logical characteristics of N. fuliginosa (eggs, nymphs and adults) were described in detail. The CO [ sequence of N. fu-
liginosa were obtained by PCR, sequence compositions and genetic distances were analyzed, and the phylogenetic tree of
3 meenoplid species constructed by MEGA 6. 0 using Neighbor-Joining methods was provided, Nisia sp. and Phaconeura
sp. 2 species were chosen as outgroups. The results showed that the CO [ sequences of 6 N. fuliginosa samples were clus-
tered in the same evolutionary branches, and clearly distinguished from other species. The intraspecific genetic distances of
N. fuliginosa was 0, whereas the interspecific genetic distances of the 3 meenoplid species was 0. 166 8 — 0. 236 1 and no o-
verlapped genetic distance was detected between intraspecific and interspecific. Moreover, the damage symptoms of N. fu-

liginosa were introduced. This study suggests that the sequence of CO [ gene can be used as a DNA barcode for the fast and
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accurate identification of the eggs, nymphs and adults of N. fuliginosa.

Keywords: Schoenoplectus tabernaemontani; Nisia fuliginosa; morphological characteristic; DNA barcode; damage

symptoms

JK 2. Schoenoplectus tabernaemontani “A 35 ¥ R}
Cyperaceae 7K )& Schoenoplectus A%y , 16 3% [ 43 1
Bz SR WA ROK AR . KA R
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LS N w15 M N2 I e B L ST TR R
i, BE T b A N IR BEREAR , DD sk PR L, 38 R
TR, IMEASF (X 5, ARG, 1992 5 15 8 55,
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F AR R B VAAT B, B 1 b ™ 5 S T R
bR SR K 20 7 s i, 22 S8 T Sy JEORL K Ut W V-
sia fuliginosa Yang & Hu, 1985, 3¢ J& T2 H He-
miptera 3k B F Auchenorrhyncha B 2 %} Fulgor-

oidea i ik I 1Rl Meenoplidae i [k i 1 J& Nisia (1%
TETFF AR, 1985) o KL KW WA R Nisia Melichar,
1903 Al A5 22 A R E S B (T F
MR 53T, 1993 5 Bourgoin , 2020) o A7 ik di it Jag 7ol
FKIINRILASAEF AL, BRIt SR B A8
TESEAT RIS HERR S50 o H A5G T R ik s 1 11
TE A AR T 17 B I Bt DA LAt Hhe 2558 DL 3
HHARGE 5 1A SRk B R B HUAY) DNA S5 JE A5 B
R o I, AR SORT SRR W 1 B H R
BT SRR AE AT T 3E A0 3, % H 2ok ik
CO [ FEHFHNHEAT T M2 55387, 5 B x 1% 3% &
M fE FRBLHEAT TR0 8%, B AE iz i o2
Y E MBS R,

1 #MEETE
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MTFOTERIE S22 B Ao TRk A T
WFTEH I P PbR AR (4145 Nisia sp. ) (2 1) BRI AR
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Table 1 Collecting information of insects in this study

75 (S T s R FHH M GenBank %35
No. Species Stage Locality Date GenBank accession number
1 SRS KBS Nisia fuliginosa iy el g 2018/08/16 MT582808
2 S I i PALii) Sl g 2018/09./21 MT582803
3 TRk it A SN 2018/10/20 MT582804
4 SRR ik s P g AT 2018/10/20 MT582805
5 S ik g il B L 2019/01/19 MT582806
6 L Jp i e 7} B R 2019/01/19 MT582807
7 Nisia sp. A NS I 2018/10/20 MT582809

L2 SKEHE

L2.1 FSHEME 00 4 AR RSN A
FFAEAE Leica MZ 12,5 PRI ol L%, IR K i
BEAEMI IO SEAT IR, 45 RSB R o IR A5
fiF P4 i KEYENCE VHX-1000C $#% 18 1% £ 48

F1 NIKON SMZ 25 b AHMLARAS 5 A5 58 15 it w1 1
TE Leica MZ 12. 5 PRS2 f08% T 4 B2 Ao i 5650 I
FH B H i ) A sl 2 Sk A ) B0 - 4 AR 285 & Ak L e
RARIT, W B U AT, A 10% NaOH 75
oS I ACE 3 ~5 h BEEEE 1~ 3 min (I [ AAR
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TR B A ) , TEMR R BE T R 745 3 o %2
P, WAL R e w2 A, AR R 4R
X} il 22 B PR A7 7 5%, J5 F CanoScan LiDE100 4948
{CEHE , BiA ] Adobe Photoshop 8. 0 Zb¥E HEMR o
1.2.2 E[FZ DNA 2B PCR &R MEF HL
U 75% CBRERE BV R (=20 °C) JRORL ik &5 9 Bl
AU B IR T R A R,
VB i 35 FH 2 4 i PR 2 DNA 45 50870 & Gl i 289
(R R A B /] $RIBGEE R 4] DNA, £¢
Kifgk CO I3 H PCR ¥ 14 5| ¥ )y %] F: 5 -GTA-
AAACGACGGCCAGTTCWACWAAYCAYAARGAYAT
YGG-3", R: 5’ -CAGGAAACAGCTATGACGWARAA
TWARAATRTAWACYTCDGG-3" . LJ i DNA g4
B, B HS4%% GenBank | T % 3 17 ik s e o)
BB 1958153, T100™ Thermal Cycler % PCR
PRSI TR CO T FEH R Ber 418, SOny B Ak
B30 wl: BRS04 1 wl, DNA £i4 3 ul,
Taq PCR Master Mix 25 uL;94 °C 5 min;94 °C 1 min,
53 C 1 min,72 °C 1 min,35 ME#;72 °C 10 min,
PCR B 2R AA% 5 2% i T ARk RS
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1.2.3 CO I EERFFIAE, BEEENITERER
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% F M (Tamura et al.,2013; T A%, 2018) .
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0.23 ~0.29 mm; KHFEE , i,
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PR BN EGR 2 AN T e il AREE G, 1 A E R
AN T W T A A M AR R, R 43 S B3 A
S B ARG, JE A 4-3-1

JES : EL 9 ANIEY 5 4 T AR v, AR ] A
AV ~3 9 AN IR ET 5 4 ~ 8 T
242 2 D .

2 FH(E1:C)

&4 :0. 56 ~0.76 mm , {£%5:0. 35 ~0. 41 mm,

e AR KB, RS2

BN HL 15 ~ 16 ANEGE T 5 il A be 1 i il
T AT T A R 14 NGS5, J5 M &% 2 4 4,
B S A E LR ARTE TP A 7 NS
2 MBS NG 4 DGR 43 DL 2 A AH AR
RT3, A ] s 5 i Al A 4 4
TR, ELAB G ) R AF R 5O, I R 5 I 2
FI T 4-3-255 4 ~7 IEATPIMIA B 3 A5,
58 T H 2 MG
JiEH(E1L:D)
K :0.92 ~1. 03 mm,{£5E:0. 51 ~0. 60 mm,
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Egg and nymphs of Nisia fuliginosa

Fig. 1

A Bl ege, B. 1 {445 L, #FTAIWL first instar nymph, dorsal view, C. 2 #7711, #FTAIW second instar nymph, dorsal view, D. 3 j&# dt, 35 H M third
instar nymph, dorsal view, E. 4 {325 0t | 35 fourth instar nymph, dorsal view, F. 5 {7581, 35 W fifth instar nymph, dorsal view; i scale
bars; A=0.1 mm, B, C=0.2 mm, D, E, F=0.5 mm
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Table 2 Comparison of morphological characteristics of Nisia fuliginosa at different stages

IR IR Jr s
g ] KJE St Whether the Spinal L B ()
Stage Length/mm Body color forewing-pad was formula of Number of sensory pits (unilateral )

formed or not hind leg
L HK:0.45~0.54  fRKEAH, - 431 WU 13 ~ 14 A5 BT AR LL A5 P ITEAR 4 A5
#HM o K58.0.28~0.32  FHRIMLLE SERE AR 3 A5 M4 ~8 Y2 A
24 1£K.0.56~0.76  HIKEE, = 432 B 15 ~ 16 A5 FIHE M 14 A5 PRIE AT 15
A (K9E:0.35~0.41  EIRELE AN AR 4 A5 H A ~T A3 B8 2 A
3 HRK0.92-1.03 (G, : s HIELT <18 A MR A D 4
F PRIE0.51~0.60  MHRELE * JEITEAR:S A5 54 ~7 AT 25 5 558 I 4 4
4%y MK:1.02~1.47 KRB, B 865 BFS 19 ~20 A5 BTN AR 20 45 H A 16 A4
FH O PR9E.0.64 ~0.87  HIHRLEL JMTSHL -6 A5 54 ~T 5.7 A5 958 A4 4
s dkkoss-2o AREEG . o R0 20 - BIITEL22 A PITIRG0 4
#m fK5E:0.93~1.26 5’”?:%;!%[\@, JiMTSR T A5 54 ~T BT A5 S8 MY 4 A
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TRt IRk B, IR LT (0,

WA 17 ~ 18 AN 5 il f B A0 L 2
A A SR s A AR L 17 ANt s, 5 O A 45
B 6 4, Hiigx 6 A i 13 Mt ss 3 MR
BN BRI, 3 ARG B A A, A0 A 4 A
3 A 2 A, R 2 A, I B B A
T8 5 Ja M Al L 5 AN s, A S 2 A, il
AN B 53 R B 5 R X 54435
54 ~T MM ASE S ANERGE, R 8 T A
4 RS

4ihEHR(E1:E),

A :1.02 ~ 1. 47 mm, {£5E.0. 64 ~0. 87 mm,

UNEREENEY P15 AR

M EL 19 ~20 ANt a5 ; fil Ff 0 AR L 3 1%
A R E RS s BT AL 20 NIt 8s , J5 I AR 45
H8 A H 7 A il 16 MR ss 4 MR
[N S N 128 1 < 1< e R I = ]
ForA 3 A, A 2 AN 5 B AR R 6 AR
BT M S EL3 A B S AE A T A L
3 A MK 116 £%, @I 3 A K
1. 08 % ; J5 R I R8-6-5 3 55 4 ~7 5 5 Wil % =
T AL E A 8 T H 4 MR

SthEH(EL:F),

A :1.55 ~2.03 mm, {£%%:0.93 ~1.26 mm,

. R B Ea, EIRN)Z L6, JMZH
Hf,

WA HE 19 ~20 MRGE e ; il f B 15 7R LL 4 1%
A R E RS s A Al L 22 ANt BT, 5 O A 45
F 9 AN AT 8 A s i 2 19 Mgt ss |5 iR
BINGRIE 5 A FER M, B fA oA 3 A4, 5
FOIAG 3 A, BB 3 A SR BT AL 7 AN
oA S LA A DU I AF L 5 R 2F
WA R LI, F@M M 3 A K
1. 59 £%; J5 A 10-7-6 555 4 ~ 7 JE 7wl £ 2
T A E 5 8 T H 4 N
2.1.2 FiH(E2:A~E,E3:A~G,E4:A~F)

K (kT E R A ) : 3.1 ~4.95 mm
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(n=21),9 3.6~5 12 mm(n=12) .

R AR RAR  (EACIR B R IE S 6) , AT
WP ARy KT R RS 6 F IR S o
B, PR RS € R A B 0 I S A 6, 3 ik
BB JFTE e, KRS 6 AR O IE R
R} s R

Sk HER: Sk A (I 2: A, D) B % T
B, S DL FE 4 A R 0 2 A% SR RN 2 U™
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MAES5H% G T, el 2 M =1/M%, #
(Bl12:C) KANETEW 2 A%, I &, BRI
e, T A, TR R A 3 e ke, ) B AR
(B 2:E) (i Fobfdm A L7 B = ME, TMHE,
A G, 03k v S, R AR 5 M, AR i ik 0
RS, R R TS, MR 1 R TE R,
BIAEIE , S 29 i 2 A, 55 2 KOsy 1.2 4%,
2y 1A 3.5 A5 mii AR (K 2:D) T8 K
(1) 4. 8 1%, Hiig i ARmg L J5 M, o B0
B, I AR R . B AR A i
FARAY 3.2 A%, HHoEr B i 00 TH 2k B, AT
(3 A) KB B0, KA 500 2.2 f%,8¢ +R
ok N FRELLZY 20 ANk, TP 535114 12 ~ 15 4
O, S T UL Pk e . FE (1 32 C) 33 bk A 1A
B A2 A RIS 5 R 10-8-6,

MEPESME B AR R MWL (18] 3. E) #3R ,
MEGZI T8 1Y 2. 3 A%, i S 1a) I MO | J5 4
HER A —BIUE S48 , % 5 T F 0 4 45 IR,
ERER B R B, HLR SR W R 5 I ) T R
(B 3:E) il ia] NI AL 2 A4S R &, LI 5 20
K, i B 5 AR T 5 EF THDUL (&1 3. B) P 2% 3 7
AT AN RS R R e SR s AN, A A AR T
A LGSR A AR R IE B —H RS . A FE )
RGN (K 3:F,G) MK, Ahg 174 lEITFIRIE R,
SR ANG A, N % 174 b sl f ik, 29 2/3 4b
A—FIRR , 5 mAh S, 7 DR (H 58 i i
BBV 2B s NI, PR (K 3:D) Hits
o, R — K AR A RSB DR, 3 el 2 S IR
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Fig. 2 Male Nisia fuliginosa

A RS W whole, dorsal view, B. FEAAN [ W whole, lateral view, C. il [ Wi head, ventral view, D. kg5 1 Wi head and thorax, dorsal

view, E. L& W head , lateral view; LB scale bars =0.5 mm

LR AL, SN SSRGS 2 1/4 b A — PR,
3/4 QbR AT 2 AN 3 4 A/ NHPRTEE,
TS R, B IR A 3 A4k
45k, 5 2 A AR A R Tl B — IR A M 5 3 A
PEREL R B A 2 S5 ERC, HAR i H— AR
G5k

WP A A < AR BT UL (P 42 A) B R

PANG S 5 AR5 1 TOUL (1 4. B) it oy 5t =
FIE B E o PN Zx 53 53 1) P9 25 RO | 26— 7 B0
TR =™ A L AT, T B — SR, 25 —
PRl R PSS it o< S IR E RS A TP VAQ S R O
i IS 0 A A, T R R S oS ML 5 B = B
(4 AE) AR R, HE 7 1m) P4 25 il pl— 1>
Bl IGE , H BRI SE5 FIWI B 5 55— B
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B3 e SRR ik i e
Fig. 3 Male Nisia fuliginosa

A. Hij# forewing, B. L4575 W anal segment, dorsal view, C. J5## hindwing, D. FHZE/: M| W aedoeagus, left lateral view, E. A= 5 5 0 1hj
WL male genitalia, lateral view, F. &7 Fl2E:5EH 28 i 1 W pygofer and genital style, ventral view, G. #5458 §i| € i T WL genital style, ventral view;

[ R scale bars =0. 3 mm

(F4:A,D) FIE , Riw B—/NMA s, B R
JEE T MG 5 28— O (181 4. B, C) 25 R
2%, e IR T L 388 i P s A S o8 1) 1 25
BRI I 3 AN , R TE K, Bl
B AMUTE I 2 A~ A48 AR SR, 23 1 N IE AL 2 A4
FORTEE .

REAARAS 31 296 Sk Lk i i s AR A
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FrlbRA 82 3k 23 & 337 @ 9, M BT R,
2016-VI-20, Bk AR, 22t LR 543 6 84592 9,57
LT, 2017-VI-1 ~ 2, BRAERR, FHR%R51 38
39 Q RIMNE TR, 2017-IX4 ~ 5, B IF 2%, 55
AROK;32 6 3449 9, SR MR T R, 2018-VII-13 ~
17, BE7K 4, BUE R 26 8 6429 @, #A M 22 3k,
SN B TR, 2018-1X 21, B yByh, VE I R s & 0
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Fig. 4 Female Nisia fuliginosa

AL P A FE T AT female genitalia, lateral view, B. WA= %85 5 i W same, caudal view, C. 8 = BI#E /5 i W gonapophy-
sis IX, caudal view, D. Z5—7=HIIR W gonapophysis VII, lateral view, E. %5 =7=BIHI AW gonoplac, lateral view, F. AT

WL anal segment, dorsal view; Ffi] )X scale bars =0.2 mm

37 3k, M BT L, 2018-X 20, B IRTR, XBAHCR: 45
4123 3k SN R TR, 2019-1-19 | B YRYE, G R
(HBFEAR B : 104°107 16" ~ 104°20'40"E , 26°47'32" ~
26°52'52"N) , 12 3k Nisia sp. EHFFA,5 6 679 9,
TN 7 % 2%, 2018-X 20, [ FE B, JEIA 1R (Hh
FHAAFFR :107°37" ~108°18'E,25°7" ~25°9'N) ,

2.2 CO I FOHHMER

2.2.1 WEAMSH  FIH MEGA 6.0 X AHf5%
Frgk €o I B ¥ % K NCBI R 4% 41
(KF227255) 3: 8 2% CO [ FEH T 51 () i Fk 4 1k
3. 5B B R, % CO [ I FH K JEH
587 bp , HAG I E P 5F 7 45 (C) 456 A~ AR 55407 15
(V)131 A 2945 B A (P33 A H &AL A (S)

98 A, PRAFAL ALY T BT BIRY 77. 68% , 78 S AN s,
A P AN 22.32% s Horp AT (G LC B3R
BN 34.4% 35.1% 11.9% 18.6% ,A +T
THEAN G+ CEEM 2.3, RAHIRA A +T
T, EL A 5 T 5 5 ORBOH S, B 4 AT &
ELARIAR CO T ZEPBHRAE (Liu & Beckenbach,
1992) ,

2.2.2 BfEREES  AIH]I MEGA 6. 0 X ALK A i
Y15 IR RO R A 2 Aok ik i i R 3 8 AN
FUHEAT AL M o A, A5 R 7R (32 3) , JRORL K i
WO PN A B 0 0, 3 TR J i R e Ao ] i
fEEEE N 0. 166 8 ~0.236 1, Fift ] - it A4 B B 0

0.201 5, ffr ] it A% B 25 1 25 K T A N it AL FE B HL
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MHERIAFAEESNE

2.2.3 RGEXRFSW  RIETFEER S NCBI R R
#HT5 (KF227255) , ) Nisia sp. Fil Phaconeura sp.
SNEE B N I T REE BT, 451 ER,
PRORLIK IS WA O 5 R L 6 ANFE SR CO T T3

RERL Uy M 2R O — 32, I J& 5 Nisia sp. #1238 , Phaco-
neura sp. . TR EETR . MRS K EM Pl LIE
H, FROREL Ik it WA [R] 8 5] O T 6 Ry 97 22 57t 4
ZIN BRI T RO J A LA U2 B X I S R, LRI LA
B S ARSI A3 (181 5) o

F3 3 FpBkEEwRIER CO 1 EEFIIREMEES
Table 3 Genetic distances of the CO I gene of 3 meenoplid species

T 1 2 3 4 5 6 7
1. N. fuliginosa MT582803
2. N. fuliginosa MT582804 0
3. N. fuliginosa MT582805 0 0
4. N. fuliginosa MT582806 0 0 0
5. N. fuliginosa MT582807 0 0 0 0
6. N. fuliginosa MT582808 0 0 0 0 0
7. Nisia sp. MT582809 0.166 8 0.166 8 0.166 8 0.166 8 0.166 8 0.166 8
8. Phaconeura sp. KF227255 0.236 1 0.236 1 0.236 1 0.236 1 0.236 1 0.236 1 0.2313

. Juliginosa MT582803
[ fuliginosa MT582804
. fuliginosa MT582805

N.
N
100 A
N. fuliginosa MT582806
N
N

L Juliginosa MT582807
.. Juliginosa MT582808

Nisia sp. MT582809

Phaconeura sp. KF227255

0.02

BlS KT CO [ BHM 3 Fokskatas B dury NJ 237
RELREW
Fig. 5 Phylogenetic tree (NJ) based on mtDNA CO [ gene

sequences of 3 meenoplid species

533 LRUEA 1000 Y R BAR E 5 Am RUR 3 fE FE
Number on the branch indicates bootstrap values for 1 000 replicates;

scale bar represents the genetic distance

2.3 BERR

SRR I R AE 7K 28 P A AR K R I R A
&, FEIE AR RO AR K 25 T B
W (B 6:A)  BRRF AR S %, AR B G 5257
AT BT O09R e (& 6.2 B) FH 7™ B 2 R 1 A
P ZIAE LN 7= 0, -0 A 0 220 D A Rk, AL
HUULAE 22 5 i R 2 3 AR B % (18 6. C) Al
522 (&1 6:D) , ™ 5 FHARAE AR OG5 VE T, 52 me A bk

138

K Bt bk il , B 2= S TR SE T, IF
RPN i E P SR S O

3 iFig

Lk R B B T I A AR BN A G
ZFAETAEY) . WG AR Tetraena mongolica 2 [F 5
11 9% B s PR AP AE ) EL A R b, hr ok s it i 1
Homp by by S a2 OB, X5, 2010,
2011) ;85 PR Bkt 8 N, atrovenosa Lethierry & 2%
R A3 W G E KRS Oryza sativa B4 P 3 H
(2275 Bk, 2002 ) 5 1 Y1 k7 ik 5 B8 N, australiensis
Woodward &2 &M T Cyperus rotundus T 45 Di-
anthus chinensis , JINE PR JKESWE N, carolinensis Fen-
nah f&F A HUKR (BABEAR, 3 57,1993) . A
SCHRIE ) LR e HAS AR A 7 L 2 g ST 1
X R BRSO, A 53 R 2 T 30 S ik
WAE SEM T B b DX N 7K 28 A, R E 7
7K T ) 7K 280 R A A A IR AR AR I AR R
&3, — R & B, 2 32 B T i, 2 Bk g K 2
PR, 15 B TE/K IEETRIN ] B IR RE 0 A i 22
IV 8 , R R R 25 B B 5 25 4 WA i 22 4 B A
BAEI R DRI IIASSZ B S P SRR
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Fig. 6 Damage symptoms of Nisia fuliginosa
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