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Morphological comparison among four species of bamboo shoot borers
(Lepidoptera: Noctuidae) in South China
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Abstract The bamboo shoot noctuids are the dominant and most destructive insect pests of bamboo in South Chi-
na, and it was very difficult to identify the species due to their similar morphological characters. To exactly distin-
guish the bamboo shoot borers, the morphology of eggs, crochets of larvae, cremasters of pupae, pterigostia and
genitalia of adults of four bamboo noctuids, Kumasia kumaso , Oligia vulgaris, Apamea repetita conjuncta and A.
apameoides were observed. The results showed that the morphological characters of eggs, larvae and genitalia of
adults were significantly different from those of other three species, and the morphology of eggs, crochets of lar-
vae, cremasters of pupae, veins and genitalia of adults among Oligia vulgaris, Apamea repetita conjuncta and A.
apameoides were similar. This study explicated the difference in the morphological characters among the four

bamboo noctuids, and provided the basis for the accurate control of bamboo shoot borers.
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a: Damage symptoms; b: Broken-tip shoot caused by shoot borer feeding
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Fig.1 Damage symptoms by bamboo shoot borer in a

bamboo forest
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200 um 200 um 200 um 200 um
a: PSRRI b: P AR o ST RK; d: 775575 A0k

a: Kumasia kumaso; b: Oligia vulgaris; c: Apamea repetita conjuncta; d: Apamea apameoides
2 4 MTERBIPAIRES
Fig. 2 Egg morphology of four species of bamboo shoot borers
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Table 1 Morphological comparison of the eggs among four species of bamboo shoot borers

iz IZIN K48/ pm W42/ pm BRFESME
Species Shape Length of major axis Length of minor axis Morphological characteristics of egg shell

L FESOE  (SBL8810.25)a (493,622,200  HIFREA (o IR SR (0 AR AR 5 0 |- TCBELL
gfjfrﬁf EEERIE (760, 1445, 42)b (744.57+5.79a  WIFFEA, BASR G, U5 | ICBESL

A %@%m}k ERERIE (301, 6345, 60)d (285.03£5.56)d  WIFFAf, AR (4, U5 | JCBEEL

. repetita conjuncta
e 2T \ , s P ‘ .
SERERIE (699, 4444, 03)¢ (519. 935 9Db  FIFEEG, AR E G, B I BRFLAL 2R S

A. apameoides
1) [AIB0EeH J5 AN R) 5B FoR A R B R 26 18] 22 22 T LA (LSD) 7E P<<0. 05 K B2 B3, T,
The different letters in the same column indicates significant difference at P<Z0. 05 level by LSD analysis (One-way ANOVA). The same below.
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The photos of mature larvae are taken by Cannon EOS 60D. a: Kumasia kumaso; b: Oligia vulgaris; ¢: Apamea repetita conjuncta; d: Apamea apameoides
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Fig. 3 Larvae and larval crochet features of four species of bamboo shoot borers
2.3 4TMTEREBEREIE WA ST RO E] 2 ARV 22 AR SR T
A PP ARG S A B 0 6 2 MPROCA 225 . 2 XA/ VBRI AT ORISR AT 5
AR Pl 2 AL BG A% 2 X AR 0 A5 FREZEFAIIR. SRT 2 FRIEA 227K 3.



. 46 . 5 4Ly 2018

R2 A MITARIERY) B AR RS LL

Table 2 Morphological comparison of the crochets of larvae among four species of bamboo shoot borers

RIS Species i /4~ Number & /pm Length HF 52 Arrangement
Pr sk K. kumaso 16~25 (113. 411, 74)c FACIIT
PIARBI O. vulgaris 18~28 (131. 6548. 08)b PR A
FET R A. repetita conjuncta 18~26 (142. 65+18. 64)a A
P BEFI, A. apameoides 18~22 (145. 9415, 44)a 2

/ 200 pm A 200 ;im
2 3 b
a: PR b: P AR o2 FEF AR d: MR B ELB0ME

a: Kumasia kumaso; b: Oligia vulgaris; c: Apamea repetita conjuncta; d: Apamea apameoides. Photos are magnified by 80 times
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Fig. 4 Morphology of pupal cremaster of four species of bamboo shoot borers
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Table 3 Morphological comparison of the cremaster of pupae among four species of bamboo shoot borers

RN Bk /AR o [R) ORRAS B / o P FE / pem VigiibiEN
Species Number Length of middle cremaster Length of side cremaster Distribution
MAEBR 6 (456. 26+25. 61)b (328.87435.0D)b FhE] 2 AR ML TS 4 2 X dil
K. kumaso
0 5
T’Iﬁﬂiﬁi@z 6 (642. 20+4. 33)a (289. 09449. 81)c ] 2 AR ML RTS8 2 4. 4l
O. vulgaris
e o ;
%ﬁ”&%‘ _ 6 (641. 26+14. 03)a (383.25+32. 66)a hiE] 2 AR HL TS 4% 2 X, dfl 4
A. repetita conjuncta
MAZBUR 6 (346. 15+14. 79)c (281. 53439. 84)c rhi] 2 ARG RIS 4% 2 X% 4i

A. apameoides
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5 mm a ] 5 mm b 5 mm ¢ 5 mm d

a: PR BRI b: AT FRBOR; o FFET R d: P FH AR BORMBI 06

a: Kumasia kumaso; b: Oligia vulgaris; c: Apamea repetita conjuncta; d: Apamea apameoides. Photos are magnified by 10 times
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Fig. 5 Forewing venation of four species of bamboo shoot borers
2.5 4 FETERIHAL RUEMESN ETH T Y ZR AN LL AR Ze5t . JEE AR . LB, ol 3 RSk i
A PP E RO ME AT AR 25 e A (B 6,38 . ZEIRUN O W28 5. AT AR B A 4 2%
AT RIS R T S A 3 AT ARl IRORBAN AT A B MR 55 1 75 PO A M SR




44 55 3 W

SRERAE T AT X 4 BT B T 25 LLAERIT

0470

HLATHAFRIE RS G N R 6). 4 FTARORmME AT RURER I, HACRIH LS8 TRk, HAl 3
VARG AR AT AR IR A S5 3 Bh BT SA RO R A A A TG B 22 5 (1K 6).

500 pum 500 um

500 um 500 um

A HEPEASE S Br WiV AGEER o a: AT SRRERIR; br AP ERARK; o FRETHRI: & M AFRIK. BRMEECA206%

A: Male genitalia; B: Female genitalia. a: Kumasia kumaso; b: Oligia vulgaris; c: Apamea repetita conjuncta; d: Apamea

apameoides. Photos are magnified by 20 times
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Fig. 6 Morphology of male and female genitalia of four species of bamboo shoot borers
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Table 4 Morphological comparison of genitalia among four species of bamboo shoot borers

TR IR THEPEA B WA 2 B
Species Male genitalia Female genitalia
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