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# E (B8] HRHREEE Trabala vishnou gigantina Yang Z1SRAVR BN , LAEHITIN
TR REEAERE. [HZE] BEBFIRERBAERERSHIRERMTENR  WELTEE |
RS, SR, BiEE  EEESBEANRRAEE 6 TAISIRHITINE | FIA Crosby ERANFILMEE
3755, HERTREM IR RS, [(ER] FEMHEHRE 78 LATREAREDREND.
BREIE. SEMLME 3 TUSIRITEADRNEBIFR , AKNAREZREX , FHRAESR
WEK . (HiR] ARERIET LEEHRIZEREHTSEKIE.
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Determination of the larval instars of Trabala vishnou gigantina Yang
(Lepidoptera: Lasiocampidae)
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Abstract [Objectives] To determine the development of Trabala vishnou gigantina Yang larva, and thereby provide a
foundation for the forecasting and scientific management of this pest . [Methods] The number of larval instars was
determined using coefficient of variation and Crosby ratio through field sampling, during which larvae at different
developmental stages were collected and six morphological variables ,including head capsule width ,body length ,body width,
were measured. [Results] The larval stage was comprised of seven instars and head capsule width was the best diagnostic
feature for identifying larval stage . Three other variables; distance between simple eyes, cranial width and mandible width,
could also be used to identify of larval instars, but body length and body width were too variable to reliably identify instars.
[Conclusion] These findings provide valuable information for the rational control of T. v. gigantina .

Key words Trabala vishnou gigantina, larva, morphological characters, instar number, Crosby index, Brooks index
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MReEEthIHE Trabala vishnou gigantina Yang [&
B5BE ( Lepidoptera ) fhH1EA] ( Lasioeampidae ),
FEEEFLMHE Trabala vishnou Lefebure AYNF
M, EBHHTHRERKA. TE. §8. IR,
B, AE. WE. At BERR. IREE.
Zrk. R, BE. PREFEY (XRENRE
4, 2006 ), ITEERAREMMHIEERFAR DR
AIHPRERBLR , ARWNEM S |, FEBZ
EXARIRMEIBZIE SRS TEEEZRT
FEEXNE 7 OBRMERNESERNETR
f&. BRIZ RAYEMAFE XIKSESE 20138 ),
PRETEITH (XKL | 20130 ). HPFOLERY
FESME (E—I15% , 2012, 2013 ) T TR
B, (BRI E A REEFNSHBRIIEFIRE,

ERYBAIRKIIREMNREZEERENF
BRI RNRPH R SERKBNEZERRAE
( AEF,2011), HRBHANFRERFE—P
MRERENE, EYPFIE. FOUTTHRLAR &
TEraEMiaARNEM (ZBBESE |, 2006 ), B
BT A TIEFFNRMRCEATIR AT  BT4E
INBRINE |, BB | (RS
TELNRAVESEFNREE. Dyar JZNIBR , BHE4)
RHAPEMRBNE— U KEEFE—T
TR ECR R | BRI LUERT 4 R ATERSHA (%t
FFEFE | 2008 ), FEHSEMNRDWRHIART , &
BERERELTEE( BBRY 2001 ; EHE
2007 ; MRS , 2009 ; #3ELT , 2012 ), IXFEE
EBHETLFEUEMZSRARE MHRYR
HLFTEAR/NA—  (ERRAILTEAEE |

FTLARI RSk R B ER S W EE T T 2N A, 79
T FBfREmt A RAR BRI R
HARLERGE , LMER R REEMEIFTEa RS , &
MRESEFINEEESECES T IBET 6 I8
RHATIRE |, YIS HRERE A L) RATECEL.

1 MRER*E
11 #ikEh

I RAYLRRE AR EE A TR
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k. BEffEtAHELRFIATE (2012 £5 B
), SFRENBERE 18, 8RR RS
2 100 kAR BEEIEIBFemtLE L 2012
F oA, HilgsE 1 369 ki, KRt
tR4hR 1481 3L,

12 EEEHREERMNETE

BRWERIN RIS | B T5%ERERIE , A
WE, MRV RAZIFAE |
6 DU SEIEIMEA D WeRIIR . 1X 6 I
FEPBIR: K. AR, AREE (LRRR
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REIUER.
13 HEGH 5SS

{#5F SPSS Statistics 17.0 FitHHTHkEH]
TESUR D T RFBUR D TRE  LALRYI S HRELD
RS, BEmEE  RIBUEETERK.
fhEs. SLEEE | Bt | LSREERE | SEREEE
HI9E. WERERTERRHEE  LRERES
RIEIRFIRR S 2 BIRE. 1RIE Dyar EEF
Grosby &1<ENi+5 Brooks 1524#0 Grosby 1§
# , NEERUESIESHENSREFTEIIRS
I, EERBIERD RS RN | NTERERTR
EEMHED R SRIERSR.

Brooks 35&=Xn/Xn-1 ( Xn Fl Xo1 S3BUFRR n

BN n-1 RANRFZ NN EFEIFAIFIE )

=1 HRERME 6 FhE

GrOSby ?E%SI: ( bn - b1 ) ! by ( by *D bng
DRIZRRE n I n - 14> Brooks 538 ).

2 ERE5nH
21 HFEEHIRA R R

XIFUERAR BT It AN RAY 6 TSR T
WE , 733 6 THEIRAUIYE. ZRFEL. Brooks
TEELFN Crosby IEEUHTIHHE (R 1), A, 1K
B, MR ESIEEX 4 TUSImHIESRE
M Crosby IEEUIRA , FEEIFADERIER. M
BT EFIYENZRREA Croshy E8E&R

N EERNBRRITER

Table 1 Measurements and statistics of six morphological structures of Trabala vishnou gigantina

tAK . Brooks Crosby
BN . AR wozw o, o
Morohological WL S Number — C e ot 528 Ei=ta
orpnologica Instar Class limits (mm)  MeanaSE (mm) of oetticie Brooks’  Croshy’s
structures of variation . .
samples ratio ratio
1 0.7456-1.0832 0.9235+).0693 112 0.0750 — —
2 1.1173-1.458 1.251140.0717 256 0.0573 1.3547 —
3 1.4695-1.9647 1.6857+40.1143 262 0.0678 1.3474 —-0.0054
LFRE
Head capsule 4 2.053-2.6438 2.2995+0.1492 238 0.0649 1.3641 0.0124
width
5 2.7266-3.3506 3.0043+0.1350 244 0.0449 1.3065 -0.0422
6 3.3893-3.9641 3.66354).1358 235 0.0371 1.2194 —-0.0667
7 4.1185-4.8546 4.4137+40.1871 134 0.0424 1.2048 - 0.012
1 0.3743-0.4995 0.439940.0294 112 0.0669 — —
2 0.5348-0.9469 0.733720.0969 245 0.1320 1.6678 —
3 0.9706-1.5423 1.159040.1506 236 0.1300 1.5797 —-0.0528
BNEE 4 1.6438-2.2849 1.9801+40.1403 258 0.0708 2.6989 0.6182
Cranial width
5 2.3295-2.9641 2.648340.1504 233 0.0568 1.3374 1.1635
6 3.1165-3.2875 3.180040.0462 263 0.0145 1.2008 0.0320
7 3.4015-3.5765 3.449740.0408 134 0.0118 1.3026 0.1196
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1 0.1536-0.1992 0.1844+0.0100 112 0.0543 — —
2 0.2163-0.2694 0.247340.0118 230 0.0476 1.3407 —
3 0.2874-0.3656 0.334240.0226 260 0.0676 1.3513 0.0079
o =n
t_‘v‘ =3 4 0.3929-0.5288 0.50960.0262 254 0.0515 1.5249 0.1284
Mandible width
5 0.5453-0.6659 0.601540.0254 248 0.0422 1.1805  —-0.2258
6 0.6701-0.7928 0.7348+0.0266 243 0.0362 1.2216 0.0348
7 0.8237-0.9153 0.878140.0245 134 0.0279 1.1950  -0.0218
1 0.6142-0.786 0.727340.0381 112 0.0523 — —
2 0.8654-1.1756 0.9970+0.0588 234 0.0590 1.3709 —
‘ 3 1.211-1.4978 1.339740.0738 249 0.0551 1.3437  -0.0198
EPERIBNEE
Distance 4 1.5718-2.0338 1.82800.0959 255 0.0524 1.3645 0.0154
between
simple eyes 5 2.115-2.6805 2.399740.1122 244 0.0468 1.3127  —0.0379
6 2.7114-3.1713 2.9308+0.1086 253 0.0371 1.2213  —0.0697
7 3.2948-3.6612 3.531740.0815 134 0.0231 1.2050  —0.0133
453 1 (Table 1 continued)
A Brooks Crosby
St . _ B oz . "
LTS 2518 (e Number oA GRS gAML
stfucturgs Instar Class limits (mm)  Mean4SE (mm) of of variation Brooks’  Crosby’s
samples ratio ratio
1 2.4119-14.4905  7.477543.2619 112 0.4362 — —
2 15.3218-23.5672  19.733+2.3307 345 0.1181 2.6391 —
s 3 26.1431-34.6738  29.91742.2111 261 0.0739 15160  —0.4255
Body length 4 35.4567-46.625 38.815+42.5611 340 0.0660 1.2974  —0.1442
5 48.585-56.7573  55.528+1.8173 289 0.0327 1.4306 0.1026
6 57.6174-69.2193  62.723+42.2758 127 0.0363 1.1295  -0.2104
1 0.4377-0.9606 0.630740.1280 112 0.2029 — —
2 1.3194-1.7166 1.541840.1139 309 0.7390 2.4445 —
. 3 1.8263-3.2374 2.5828+0.3528 341 0.1366 16751  —0.3147
N
Body width 4 3.3256-4.3185 3.167140.2453 284 0.0774 1.2262  —0.2680
5 4.3681-4.6803 4.5539+40.0903 301 0.0198 1.4379 0.1726
6 4.8475-6.1716 5.127140.2463 134 0.0480 1.1259  -0.2170

N, BREREREIR ., BILFI AL AR ARIEE

{ENFREAI A R D e TER IR N G,

BNERSH 6 TUSIREUED BB SPSS

Statistics 17.0 ST | HATIUR DM
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it SRR S El. MERIURSE |, SR
REFHXE , — MR RKIEAR—MRE,
ME 1 7%, L5EE , fiEE , LS5
BREIEEHIM TEXIAER 7 MNEE , 1R
RS BIE 6 NME, MEEE. LEEE. (K
KAMKE 4 TUHSIRAY Crosby IEEIIBKRTF 10%
B XiBEIX 4 THERES BB EAfRERE M
RIS UTEIR, SLEMSRIRELE 2 TUERY
Crosby 15#UINF 10% , B Dyar EfEHERMRER
MRS 7 . (BB ESEEAIIUR
DHEHRE 7 NMEE FTLAX ISR LUES
DESRYREIF R,
2.2 EYVASH

FIF3 SPSS Statistics 17.0 it irEki45 5l
XJ 6 TUEIR NN EUHI T MEFIHEEEFDHT( R
2), EREE BTSRRI E RIS EUREY
BRI ERERE. HPLWRER

83 40 AR SL S BE BN ERE0 = IR M BT &2
K (R=0.995 ), LFEEEFIM A IR G
EFERHIRZ (R*=0.992 ), HARAIBEA IR
HEEITEREL R?=0.990, FLANLTERRIED
WRigtr , BRIRBER{ER DRV BIFIIERS
fr  MEEEA L SR AR ISR B ] LMEA S 88 RY
HEIFER | R SRR RN RS A 7
BESEN.
3 g

PRE AT LSRR AR S AP R
BEE |, HEERE , ofLUAEESIER
T RETARERT KR, S (1966 ) (U2
RAFEthIHgan A 6~7 &8 (BFRTEERR
RIS ERIDIKIR . AFAFUET N EAF
BRI , (hEE , LREE |, 85, LSRR
B, FRIREENE , FRTEHEIE, RERE.
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Fig. 1 Frenquency histograms of six morphological structures of Trabala vishnou gigantina
R2 HREHEME 6 MESEHNEERTAFEREXAYK
Table 2 R2and the linear formula of larval instars and six morphological structures of Trabala vishnou gigantina
bz AR |37572 HEXRHR
Morphological structures Fitted model Regression equation Regression coefficient
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B4 Linear y=0.718+0.02x 0.985

o eem R Quadratic y=0.752 - 0.002x+0.003 x? 0.992
LR

Head capsule width =X Cubic y=0.708+0.047x - 0.012 x2+0.001 x° 0.995

S#8 Exponential y=0.7220-0%5 0.904

453k 2 (Table 2 continued)

FRALE PIEHEE EIEpsE: X EE R
Morphological structures Fitted model Regression equation Regression coefficient
B Linear y=2.811+0.187x 0.459
i X Quadratic y=1.787+0.954x - 0.110 x> 0.796
Body length =R Cubic y=0.361+2.749x - 0.704 x?+0.057 x° 0.952
$8# Exponential y=2.759e%05% 0.463
Bk Linear y=0.431+0.004x 0.902
N X Quadratic y=0.438 - 0.002x - 0.001 x2 0.984
Body width
=)X Cubic y=0.443 - 0.007x+0.003 x*+0.001 x° 0.986
$E¥L Exponential y=0.431¢%00% 0.904
B% Linear y=0.373+0.008x 0.861
s R Quadratic y=0.352+0.022x - 0.002 X2 0.987
o,
Cranial width =¥ Cubic y=0.355+0.019x+0.002 x2+0.001 x° 0.988
$E% Exponential y=0.374¢%0%* 0.865
B%k Linear y=0.146+0.005x 0.913
s R Quadratic y=0.153+0.021x+0.001 x? 0.955
SR
Mandible width =R Cubic y=0.156 - 0.003x+0.002 X?+0.001 x* 0.957
¥8%8 Exponential y=0.147¢%0%* 0.921
BH% Linear y=0.590+0.016x 0.929
BiRAEE R Quadratic y=0.603+0.007x+0.001 x* 0.990
Distance between

simple eyes =JR Cubic y=0.625 - 0.017x+0.008 x*+0.001x 0.953
¥5#4 Exponential y=0.592¢%-024 0.934

TTRERE. Brooks f54. Grosby 18EHV A
ENRERMELN RS 7 8 X SLREMERL
BRI EREE AR —EL,

KAFHEMEEN 6 TUstst , BTF4IR
REBRTAIMER G A RFER AR
MFBHRTEFERKR AERTEREKISHY
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ERIKEE. BRYRNSAEIR—EMRIGK
B AKIBRKEESMN REBUERD LS.
Oz, EXEEEmERKN , S5 —XEER
FBA—IR (BoKEMER , 1988 ), EBERK
B LMESEE BRSBTS F HEL
% (2012 ) INFSLREEMATES Holcocerus
vicarius £ RO EHIBAEIETR ; BAPEAESF ( 2012)
BHKMLBESKENELE Carpomya
CiEtR , EBEF (2007 ) FB
BL A A SEmE Lithocolletis ringoniella 43
RRVERIEIER | SRIHAESE (2006 ) INASLEER
X9 EEARZE B Holcocerus hippophaecolus

vesuviana 995

SCHAELRERR . X AR BRIEEN B IR E EﬁcmE’J
BAFADIRKIEILREE. AARERIALT
ERMIREAH S RINRESR X5 Lk
REIEEICR—EHRT.
EBROBRPIEREABZIEE. R |

Mfitia. HRBEE. WIERGERZNTW (X
INEZF | 2012 ), AEARBAI , HREEMH LN
REZRRFEERK H—SHREATLRF
IEBA LIRS —ENE. AARELRE
KB RELHREFD ERFEHITUE | X
HRAR T ZREFTRER T LRE RN
e RSB IHERAR LRI RN  &AEE
MRER T BAFH TRIAKBRR XS HAIL
QR E LR SREBhaEREE—E
EEEX.

BE L (References)

FRE, BHES, R 23 R3S, 2011 ZBERF(EH
2 hR). b5 pERIAF AR . 229-230.[CAI WZ, PANG
XF, HUA BZ, LIANG GW, SONG DL,2011.General
entomology(2nd Edition). China Agricultural University Press,
Beijing.229-230.]

BRKEE, B, 1988, HIKEBRARLBREBREMENE.
EHAMNR, 25(4): 235-240.[CHEN YN, PAN D, 1988. Growth

dynamics of head capsule width and food consumption of larvae.
Chinese Bulletin of Entomology, 25(4): 235-240.]

BB, FTIKIL, SKIRK, ME9E, 30, 2012, FLaBLhRHECHS
RINRE. FrEBiMlRFFIR, 35(2): 137-139. [HU LS, QI X,
ZHU YF, TIAN CM, REN L,2012.Determination on larva instars
of ber fruit fly. Journal of Xinjiang Agricultural University, 35(2):
137-139.]

BT, R, XIEE, RIBLR S8BT, 2008 BRHABXRIL
AR R HMSAE. BERENR, 45(1): 138-140.[LAI KP, LU W,
LIU DX, LUO ZR, GAO PY,2008.The larval instars and stadia
of the longhorn beetle Glenea cantor. Chinese Bulletin of
Entomology, 45(1): 138-140.]

Xlk&e, B—I5, @S, RER, RHEEE, BB 20132 &
R EX P RN ERENZ T, BRI, 32):
147-151.[LIU YH, ZHANG YQ, YAN XF, ZONG DL, ZONG
SX, LUO YQ,2013a. Damage of Trabala vishnou gigantina
(Lepidoptera:Lasiocampidae) to the sea-buckthorn forest and its
biological characteristic. Plant Protection, 3(2): 147-151.]

Xk%e, @Y, E—I5, FiEE, Y, REE BEK,
2013b. HMREMAMEPUREBETHRR. KABRFIR,
50(5): 1253-1259.[ LIU YH, YAN XF, ZHANG YQ, QI LZ, LU
PF, ZONG SX, LUO YQ,2013b.The eclosion and reproduction
of Trabala vishnou gigantina (Lepidoptera:Lasiocampidae).
Chinese Journal of Applied Entomology, 50(5): 1253-1259.]

Xkt BEL, 2006. FEE: BRI, BHBH, MIHEHER,
% 47%. b5 RIZHAR . 338-339.[LIU YJ, WU CS, 2006.
Chinese journal of animal:Insecta, Lepidoptera, Lasiocampidae
Beijing:Science Press, 338-339.]

BRESZ, KB, XUtHE, 2001 MMER/INEIHLh RARETESHRAT

E. IR ASSR, 29(5): 45-47.[SHAO JW, WANG YQ,
LIU SQ, 2001.Determination of mode stadia of Laspeyresia
zebeana(Ratzeburg) lavae. Journal of northeast forestry
university, 29(5): 45-47.]

FNEBIE, BEE, HIRE, FHE, HIKEE, FHiEE, 2009 HER
YN RIS HRRIRISY. EEFRAMR, 46(6): 892-895.[SUN YJ, WEI
JY, YANG ZD, LI M, WEI YL, WEI HH, 2009.Classification on
larvae instars of Buzura suppressaria.Chinese Bulletin of
Entomology, 46(6): 892—-895.]

B, 1966. MREMMFINAEFEIMSEALSHR. BRA
iH, 10(2): 96-97.[TONG CS, 1966. A prellmlnary study on
Trabala vishnou gigantina Yang of life habit and control.
Chinese Bulletin of Entomology, 10(2): 96-97.]

FEE ME EHF, 2007 SOURELTEEERISR). JUER
W AS54R, 38(3): 404-406.[WANG CL, CONG B, WANF HP,

2007. Identification of larval instars of the asintic apple



544 XUkEesE: HREthH AN RESEIRIHAE 1351

leaf-miner, Lithocolletis ringoniella Mats. Journal of shenyang
agricultural university, 38(3): 404-406.]

FNZ, BB, Bk, 5 Bins 54, 2012, R4
RBM SO RHERR. ERFR, 55(5): 575-584.[WANG
XY, YANG ZQ, TANG YL, JIANG J, YANG YL, GAO C,2012.
Study on larvae instar number and division criterion of Apriona
germari.Acta entomologica sinica. 55(5): 575-584.]

BBE DR ERHE, BiE%, BRFH, 2006, HEREKR
ShERSHEARRIS. BHREFR, 49(2): 302-309.[WEI SJ, ZHEN
HH, HUANGPU WG, SHI ZH, CHEN XX, 2006. Division of
larval instars of the citrus borer, Agrilus auriventris
Saunders(Coleoptera: Buprestidae). Acta entomologica sinica.
49(2): 302-309.]

WEL, KEME, R WAK, FHER, 5KE, 2012. MARE
AR HAIRE. BRFR, 55(6): 710-718.[YANG MH,
ZHANG JT, ZONG SX, LUO YQ, NIU HL, ZHANG B,
2012.Determination of the larval instar number of the carpenter
moth Holcocerus vicarious (Lepidoptera:Cossidae). Acta
entomologica sinica. 55(6): 710-718.]

B, RHEF, XUKE, BRE, B4X, BEK, 2012. Bk

AEGEEHBENTEASH. £EFR, 32(0):
6308-6317.[ZHANG YQ, ZONG SX, LIU YH, WEN IJB,
YAN ZW, LUO YQ, 2012. Spatial distribution of Trabala
vishnou gigantina Yang pupae in Shaanxi Province, China. Acta

ecologiga sinica, 32(20): 6308-6317.]

BI5, XK, SRR FEIS, SRES, BRAIK 2013 BT Gs+

MAXEMMEIPN=ESMRER. MRS, 4900):
100-104.] ZHANG YQ, LIU YH, ZONG SX, LU PF, QI LZ,
LUO YQ, 2013. Spatial distribution of Trabala vishnou
gigantina eggs with GS™. Scientia silvae sinicae, 49(10): 100-104.]

REEE BB, FEE TE 2006, DBRERANREBIARAD

. BHANR, 43(5): 626-631.[ZONG SX, LUO YQ, XU
ZC, WANG T, 2006. Preliminary study of different larval
instars of seabuckthorn carpenter moth, Holcocerus
hippophaecolus. Chinese Bulletin of Entomology, 43(5):
626-631.]



