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Measurement and Comparison of Morphology of Developmental Stages of
Chestnut Weevil, Curculio sikkimensis
(Coleoptera: Curculionidae)

Young-Jae Kim, Sang-Rae Moon', Changmann Yoon' and Gil-Hah Kim'*

Chungnam Institute of Forest Environment Research, Gongju-si;
lDept, of Plant Medicine, Chungbuk National University, Cheongju, Chungbuk, 361-763, Republic of Korea

ABSTRACT: Measurements were made on morphology of each developmental stages of the chestnut weevil, Curculio
sikkimensis, reared in the laboratory and field from 2003 to 2006. The size of egg was 0.8+0.03 mm. The escaping
larvae were measured, in average, as 98 mg in body weight, 10.65 and 3.99 mm in body length and width, and 1.70
mm in head width. Pupal size of female and male was 7.01 and 6.53 mm, respectively. The fresh weight (0.343 g),
body length (7.76 mm) and width (3.38 mm), and head width (1.60 mm) of female adults were significantly bigger
than those (0.268 g, 7.14 mm, 3.01 mm and 1.37 mm, respectively) of male adults. Proboscis length (6.53 mm) and
antennal length (5.47 mm) of female was also significantly longer than those (3.56 and 4.63 mm, respectively) of
male. The larvae of C. sikkimensis overwintered for 1~3 years and their body weight, body length, and body width
were decreased. The ratio between proboscis length and body length, the basipodite position attached to the proboscis,
and shape of the sex organ on the abdominal end could be used to discriminate sexes.
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Fig. 1. Comparison of extemal sex organs between C. sikkimensis female and male adults.
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6.53+0.48 mm ©]3It} (F=4.2005, df=98, P=0.0001) (Table
1; Fig. 2C). Fig. 2. Each developmental stage of C. sikkimensis [A: egg,
B: larva, C: pupa, D: adult male (left), adult female (right)].

Table 1. Numerical measurements of C. sikkimensis in the stage of egg, larva and pupa

Stage N Measurement Unit Average (Range)
Egg 20 length mm 0.8£0.03
Larva® 532 body weight g 0.09 {0.023~0.119)
532 body length mm 10.65 (6.68~13.42)
532 body width mm 3.99 (2.59~5.76)
532 head width mm 1.70 (1.28~2.11)
Pupa 50 body length @ /mm 7.01+0.65
& /mm 6.5310.48"

*Overwintering larva escaped from chestnut fruit.
bSigniﬁcant differences between male and female were analyzed by rtest, P=0.05 (SAS Institute, 2003).

Table 2. Variation of morphology and body weight of overwintering larvae escaped from soil during 2003 te 2006

Year” Fresh weight (g) Body length (mm) Body width (mm) Head width (mm)
2003 0.090 10.65 3.99 1.70
2004 0.082 10.52 4.01 1.71
2005 0.075 8.76 3.96 1.70
2006 0.066 8.42 3.69 1.68

*Overwintering larva escaped from chestut fruit.
Sample size, n=532 larvae.
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Table 3. Morphological measurements of C. sikkimensis adults

Measurement N Sex Mean+SD ; Range -
Maximum Minimum
Fresh weight (mg) ;ig F;IZ?SC 322:;11 19(();:: Zgg 17963
Body Tngth e o byt s se
Body width (mm) 52(6) Frenr:la;e ;gfig;éz gg: ?:2
Heod width () 20 Femile 370 160 10 o4
Proboscis length (mm) ?22 F::Zf;e g:ZI(())ng 2?6) 3;2
Antennal length (mm) ?22 F;rzlaé © 22;:8222 2(9); ;;;

*Significant differences between male and female were analyzed by z-test, P=0.05 (SAS Institute, 2003).
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Fig. 3. Proboscis length of C. sikkimensis male (A) and
female (B) adults. A (inner) and B (oute)part are different
in length by dividing proboscis basipodite (black bar).
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Fig. 4. Proboscis length of C. sikkimensis female and male
adults.
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Fig. 5. Ratio of inner length by outer length divided by
probescis basipodite of C. sikkimensis male and female adults.
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Fig. 6. Ratio of body length by proboscis length of C.
silkkimensis female and male adults.
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