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Preliminary observations on the morphological and biological
characteristics of Plecoptera oculata (Lepidoptera:Noctuidae)
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Abstract Plecoptera oculata Moore is a serious defoliator of Dalbergia odorifera forests. [Objectives] To investigate the
morphology, biological characteristics and life cycle of P. oculata. [Methods] Laboratory observation and field investigation.
[Results] The larvae of P. oculata had 6 instars. The duration of a whole generation was (41.64+1.59)d, and the
over-wintering stage lasted three months. The egg stage lasted for (7.53+0.40)d, and the ratio of egg fertility was about
86.67%+1.43%. The larval stage lasted for (18.42+0.41)d and the pupal stage (8.67+0.58)d. The life span of adults was
(7.02+0.78)d. There are 7 or 8 generations per year in Guangdong and generations overlap. [Conclusion] Biological
characteristics of P. oculata provide both a practical and theoretical basis for the control and prevention of this pest.
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Fig. 1 Morphology of Plecoptera oculata
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1: 2 d-old eggs; 2: 4 d-old eggs; 3: 7d-old eggs; 4: Hatched eggs; 5:Dorsal view of the 1st instar larvae ; 6: Lateral view of
head and notum, the arrow ‘a’ indicates the ring of trichobotherias on the notum, the arrow ‘b’ indicates a black spot on the
mesothorax ; 7:Ventral-lateral view, the arrow ‘c’ indicates three trichobotherias on the topline, the arrow ‘d’ indicates a
trichobotheria on the spiracular line, the arrow ‘e’ indicates a trichobotheria on the subventral line ; 8: Dorsal view of tail, the
arrow ‘f” indicates three trichbotherias on the hip board, the arrow ‘g’ indicates a trichbotheria on the epiproct; 9:Dorsal view
of head and notum of the 2nd instar larvae, the arrow ‘a’ indicates ‘C’ shaped ocelli on the forehead ; 10:Dorsal view of the
2nd instar larvae;11:Lateral view of head and notum of the 3th instar larvae; 12:Dorsal viewof the 3th instar larvae, the
arrow‘a’indicates the black trichbotheria turn to white; 13:The 3rd instar and the 4th instar, the arrow ‘a’ indicates the 3rd
instar, the arrow ‘b’ indicates the 4th instar ; 14-16:Dorsal view, the 4th instar larvae of P; oculata (the head towards left); 17

Dorsal view of head and notum of the 5th instar larvae; 18 Dorsal view (the head towards left);19: Dorsal view of the 6th
instar larvae; 20:Dorsal view of head, the arrow ‘a’ indicates the pale yellow trichbotheria; 21: Mouthparts of P; oculata, the
arrow ‘b’ indicates the labrum, the arrow ‘c’indicates the labium; 22: The tentacles, the arrow ‘d’ indicates the tentacle; 23
Dorsal view of head and notum, the arrow ‘e’ indicates the annular bristles; 24: Lateral view of tail: the arrow ‘f” indicates
pale yellow valve line;25: Dorsal view of pupa :the head upper left; 26, 27: Lateral view of pupa: the head up; 28: Dorsal
view of hip spines, the head lower right;29: Dorsal view of male, :the arrow ‘a’ indicates the big black kidney shape grain 30:
Segmental venter view of male 31: Dorsal view of female, the arrow ‘b’ indicates the big black kidney shape grain 32:

Segmental venter view of female.
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Table 1 The developmental duration and survival rate

of Plecoptera oculata

d %
Developmental Developmental Survival rate
stage duration

Eggs 7.53%0.40 86.67%1.34

Larva 18.42+0.41 61.30=%*1.21

Pupa 8.67%0.58 75.55%1.14

Adult 7.02%0.78 74.44x1.12
41.64%1.59 61.37%0.80

+ 2

The data in the same column are mean+SE. The same for Table 2.

R2 BEELHERHANBRZRMEABENENGFER

Table 2 The developmental duration and survival rate

of Plecoptera oculata larvae at different instars

d 0
Larval instars De\:fi?;?;intal Survival r/:te
1 1st instar 2.18%0.30 91.23+1.31
2 2nd instar 1.80=%0.24 92.31%0.76
3 3rd instar 1.8840.32 90.67=%0.83
4 4th instar 3.13%0.71 89.4440.53
5 5thinstar 4.190.45 90.02=+1.12
6  6th instar 5.2340.58 88.470.65
1.00£0.15 mm 9.93+0.66
mm 13.35£0.76 mm
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1.34 4 1.52+0.23
mm 14.07£0.77 mm
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Fig. 2 Head width in the larval development of
Plecoptera oculata
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Fig.3 Body length in the larval development of
Plecoptera oculata
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Table 3 Head capsule width and its statistical
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parameter of Plecoptera oculata instars
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Larval instar Mean/mm  Brook’s ratio  Crosby’s ratio 09:00—12 00 02:00—04:00
1 0.290.03 — — 4
2 0.56=+0.10 1.93 —
3 1.000.15 1.79 - 0.073 = .
= ~-ift Male -+ iff Female
4 1.524-0.23 1.52 - 0.151 5
I B
5 1.98+0.22 1.30 - 0.145 & g
6 2.3240.24 1.17 - 0.100 g%
8
'g OIS
SIS S SR R R R RS
8 11 Z oooxo:(_:xmzﬁg:oﬁagagmgémméﬁb:\w
2 120 d B &) Time
2 4 BEBREENDLAR
Fig. 4 Merged on an hour basis of Plecoptera
4 oculata adults
4:00—38:00 40%
3~7
min 7.5340.40 d 86.67% 2-3 3
4134% 2 22:00—04:00
02:00—04:00
1 2
2
30~90 min
88=*+16 min 120 min
2.2 5~12h
3~5 cm 3~4
8.68+0.58 d s LR
3 Hie5ihie
75.56%=21.20%
20~30

min 4~5 min

5~6 min



- 468 -

Chinese Journal of Applied Entomology 52

0.2940.03 mm 2

0.564+0.10 mm 3
8
1.00%+0.15 mm 4

1.52
#+0.23 mm 5
1.98#+0.22 mm 6
2.32+%
0.24 mm
25=+1 75%
+5% 14L : 10D
41.64%+1.59 d
7.53%+040 d 1842041 d
8.68%+0.58 d 7.02%
0.78 d 61.37%=
0.80% 1 91.23%
+131% 2 92.31%=%*0.76% 3 90.67% =
0.83% 4  89.44%=0.53% 5 90.02=%*1.12%

6 88.47%=0.65%

Hussain et al. 1983

16.09 8.01

2013

SE Ak (References)

Chen BX, Dong YZ, Chen LS, Lu H, Cheng JN, Wang AY, Wang M,
2010. Identification and biological characteristics of Thalassodes
immissaria, an emerald moth infesting litchi. Journal of Fruit
Science, 27(2): 261-264. [ s s s s

, R , 2010.
,27(2): 261-264.]

Chen YX, 1999. China Fauna of Insects. Beijing:Science Press.
22-45. [ , 1999.

22-45].

Dong YZ, Chen BX, Xu S, Li PY, 2011. Division of larval instars of
the litchi giant looper, Ascotis selenaria (Lepidoptera:
Geometridae). Journal of Environmental Entomology, 33(4)
552-556. [ , s , 2011.

,33(4) 552-556.]

Feng B, Hu WX, Pan H,Du YJ, 2013. Morphology, life history and
circadian rhythm of the fruit- piercing moth,Oraesia emarginata
(Lepidoptera: Noctuidae). Acta Entomologica Sinica, 56(12):
1440-1451. [ s s s , 2013.

, 56(12): 1440-1451.]

Hussain M, Khan SA, Naeem M, Mohsin AU, 2011. Effect of
relative humidity on factors of seed cocoon production in some
inbred silk worm (Borrubyx mori) lines. International Journal of

Agriculture and Biology, 13: 57-60.



- 469 -

Loerch CR, Camerom EA, 1983. Determination of larval instars of
the bronze birch borer, Agrilus anxius (Coleoptera: Buprestidae).
Annals of the Entomological Society of America, 76(34):
948-952.

Meng H, Xie CX, Yang Y, Wei JH, Feng JD, Chen SL, 2010.
Suitable producing areas of Dalbergia odorifera T. Chen. Li
Shi-zhen Medicine and Matera Medica Resarch, 21(9):
2304-2306.[ ,
2010. . , 2109):
2304-2306.]

Ni Z, Wang LH, Wu GX, Liu YH, Qin WM, Deng RY, Fan JS, 2008.
A review of studies on the introduction and cultivation
technology of Dalbergia odorifera. J. Fujian Forestry Sci. Tech.,
35(2) : 265-268. [

, 2008.
,35(2) 1 265-268.]
Ogihara H, Kubota S, Mori S, 1995. Effects of temperature and

photoperiodism and development of a fruit-sucking moth,
Oraesia  emarginata  Fabricius (Lepidoptera, Noctuidae).
Japanese Journal of Entomology , 63(18): 451-457.

Wei SJ, Xu FL, Hua FL, Lu JD, Zhang CG, Chen XX, 2008. A
camphor insect pest-bionomics of Orthaga olivacea. Chinese
Bulletin of Entomology, 45(4): 562-565. [

2008. —
,45(4): 562-565.]

Wei SJ, Zhang HH, Huangpu WG, Shi ZH, Chen XX, 2006.
Division of larval instars of the citrus borer, Agrilus uriventris
Saunders (Coleoptera: Buprestidae). Acta Entomologica Sinica,

49(2): 302-309. [ ,

, 2006. , 49Q2):
302-309.]
Zhun HF, 1983. Moth Map of China. Beijing:BeiJing: Science Press.
339-432. [ , 1983.
339-432.]



