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Developmental Characteristics of Ovary and Egg of Migratory Locust,

Locusta migratoria (Orthoptera: Acrididae)

Kyu-Won Kwak’, Hyeon-Jin Ko', Sun Young Kim, Kyeong Yong Lee and Hyung Joo Yoon*
Industrial Insect Division, Department of Agricultural Biology, National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea

ABSTRACT: As a baseline study of (common name) Locusta migratoria (Orthoptera: Acrididae) to utilize as a food source, we
investigated the developmental characteristics of ovaries and eggs. Locusta migratoria had a pair of ovaries and more than 90-104
panoistic ovarioles. The ovary length in the adult stage was longer than it is in the 5th nymph stage. The length on the first day of the
adult stage was 2.5-fold longer than the first day of 5™ instar. The ovary length showed a tendency to increase until the 30th day of the
adult phase, but decreased from the 35™ day. Ovarioles length was about half of the ovary length, showing a similar tendency to the
variation of ovary length. The lengths of the ovaries and the ovarioles increased proportionally to body weight. The matured eggs were
identifiable from the 15™ day of the adult stage, and the number was the highest on the 30" day at 50.6 individuals. Spermatheca size
was also affected by the ovary development. The ovaries of L. migratoria were highly matured until the 30th day of adult stage. Weight
and size of eggs increased sharply from the 4th day after egg oviposition and remained from the 7th day after spawning. Based on the
above results, we found that the ovary of L. migratoria was most developed on the 30th day of adult phase, and 1st nymph is being hatched
on the 10th day of the oviposition.
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al., 2010; Ramos-Elorduy et al., 2011; Van Huis, 2010).
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Fig. 1. Weight of Locusta migratoria at developmental stage.
Different letters indicate significant difference in weight at
developmental stage based on the results of one-way ANOVA
test (p < 0.0001).
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Fig. 2. Pictures showing the female reproductive organ of Locusta migratoria. L. migratoriahave two ovaries (A), each consisting of over 90

ovarioles (B) and (C) show seperated ovarioles from ovary.
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Fig. 3. Number of ovarioles in left and right ovary of L. migratoria
at developmental stage. There were not significant differences in
number of ovarioles and matured egg at developmental stage
based on the results of one-way ANOVA test (p < 0.05).

(Fig. 4). Z5.x]0] 12 Z1o]= 58 19 oF3(2.4 + 0.5 mm) 5.
T}5% 590] 5.7+ 1.1 mmZ 1.48)] A3tk AF 14R=59+
0.lmm ©.2 55 145 oF&R} 2.5u) A3t A= 1094
(10.6 + 2.7 mm)5-E] TA3] 2ol A 423000 155 +2.1
mm O 2 /g5 1 AT} oF 2.6u L A Qlek sHAIRE 4F- 35
Aol = 10.6 = 0.5 mm 2 Zropg on, TrettAE 2 o]
S AT G W= A= U THF 1013790 = 53.499, p =
0.0001). WS eHAE aiwt ol = /\]'3]’ A3} (Fig. 4), &
4 oo} o FFS HAlth & daat ol 45 10
(5.5 + 1.9 mm) -] {2l 02 S8l 45 15U
35007H4] 7.7 ~ 8.1 mm 2 =715}k A2 352 R0] 7.4+ 1.1
mm 2 ZrobA] A2 02 2tol7} QUATHFio.1a162 = 61.542, p
=0.0001). YA Zol= A Zo|H) 1.5 ~3.28) Zch
A AF9] A He-2 AT ERA|(Corpora allata, CA)ol|
ofEsh, detepAolA A Eh= FoF Z=(Juvenile hor-
mone, JH)-2 Z| A of| A kil 2] o] A& AF=3cDavey,
1985; Riddiford, 2012; Sevala et al., 1995; Wyatt et al., 1996).
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Fig. 4. Length of ovary and ovariole of L. migratoria at developmental stage. Different letters indicate significant differences in length of
ovary and ovariole at developmental stage based on the results of one-way ANOVA test (p < 0.0001).
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Fig. 5. Number of matured egg in left and right ovariole of L.
migratoria at developmental stage. There were not significant
differences in number of ovarioles and matured egg at develop-
mental stage based on the results of one-way ANOVA test (p <
0.05).
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Fig. 6. Length and width of spermathaeca of L. migratoria at
developmental stage. Different letters indicate significant diffe-
rences in length and width of spermathaeca at developmental
stage based on the results of one-way ANOVA test (p < 0.0001).
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5= QIQITE FA] 4 T S Akt o] A S
H:]'cib:]'(‘ﬂ'% F8,684789 = 200.841, p= 0.0001; ;3'73] F8,69.502 =
25.877, p=0.0001).
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Fig. 7. Egg mass of Locusta migratoria.
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Table 1. Morphological change of egg at days after oviposition

Day after

oo 1 2 4
oviposition

6 7 8 9 10

External change
of egg

e OO0 Y000 000 whae Wy W
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o153, the = & 4= QU Al 9 d A ofli= E7A) of AL
o FEE 2R 25 0] ek A] FobA wit o] -
o] gl b Ak 10 2Al= E74] oF S Fej 2 F5io] -
2 B hofyzt oAk A oE o)A thel o] mir o] et
STk whE ZH A= Akt 9 ~ 10Y ol F3RgE Ao] WA= Ik
EFAE R AS s, G R Qe g2 2eld o
Hoh o dAJof F21E 3hH(Chen, 1999), 742 Ze)d 4=
= FoPE Y Al @l ARl AA Fefelal, IR dER
FH 22 FEo| osf Heh Aj7ko] 2P E Al K ilsklt
&
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