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Bionomics of Larger Black Chafer (Holotrichia morosa Waterhouse) and Korean

ABSTRACT

Black Chafer (H. diomphalia Bates) with Special Reference to
Their Morphological Characteristics and Life Histories

€ H R - £ B
Ki Whang Kim! and Jai Sun Hyun?

A study was carried out to investigate the morphological characteristics and life histories of
H, morosa and H. diomphalia during the period from 1984 to 1986. The head capsule width
and body length of FH. Morosa larvae were slightly greater than those of H. diemphalia.
Otherwise, the two species looked very similar and were hard to be differentiated from each
other in all life stages. H. morosa adults emerged in late June and laid eggs in soil during
the period between mid July and mid August. Larvae developed by September to the last(3rd)
instar which overwintered to pupate in late May. H. diomphalia adults emerged from mid
August but remained under the soil until next spring after which females laid eggs in soil
from late May to early July. Larvae developed in most cases to the last instar by September
and overwintered thereafter. Unlike H. morosa, they resumed feeding next April and began
to pupate in late July. The egg periods of H. morosa and H. diomphalia did not significan-
tly differ but the larval and pupal periods of the latter were longer than those of the former.
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Table 1. Biomeasurements (mm) of Holotrichia morosa and H. diomphalia collected in the field

H. morosa H. diomphalia
Stage
n Length Width® n Length Width®
Egg? Neonate 35 2.60 + 0.30 1.53 -+ 0.06 73 2.35 -+ 0.17 1.49 + 0.09
8~10 day old 45 2.81 + 0.27 2.26 £ 0.13 72 2.89 + 0.17 2.29 =+ 0.09
Larva lst instar 29 13.42 -+ 2.15 2.02 + 0.05 25 11.81 = 1.55 1.83 & 0.05
2nd instar 52 21.36 -+ 4.69 3.44 + 0.14 46 20.11 + 3.46 2.97 + 0.14
3rd instar 50 32.21 + 4.03 5.40 *+ 0.21 47 31.81 -+ 1.65 5.04 = 0.21
Pupa 56 19.71 = 1.35 9.71 = 0.60 63 20.43 + 1.03 9.73 = 0.64
Adult Female® 62 18.76 + 0.78 8.77 £ 0.55 60 18.48 + 0.85 9.59 + 0.54
Male 62 18.63 + 0.78 8.89 £ 0.63 60 18.75 -+ 0.93 9.82 + 0.62

“ Head width in larve and body width in adults.
s Eggs were obtained from field-collected adults in the laboratory.
< Female adults of H. dfomphalia were from 3rd instar larve collected in field.

Table 2. Seasonal changes in age structure(%) of H. morosa in the field

Larva instar

Date n Egg Pupa Adult
1st 2nd 3rd
1985 Mar. 5 20 0 0 0 100 0 0
Apr. 24 21 0 0 0 100 0 0
May 22 17 0 0 ] 100 0 0
Jun. 10 21 0 0 0 0 100 0
Aug., 14 30 23.0 30.0 47.0 .0 0 0
Aug, 27 47 0 36.2 57.4 6.4 0 0
Sep. 5 37 0 8.1 21.6 70.3 0 0
Sep. 27 94 0 0 10.6 89.4 0 0
Oct. 18 150 0 0 0.6 99. 4 0 0
1986 Apr. 4 38 0 0 0 100 0 0
May 6 18 0 0 0 100 0 0
May 27 27 0 0 0 70.4 29.6 0
Jun, 21 16 0 0 0 0 40.0 60.0
Jun, 30 11 0 0 0 0 0 100
Jul. 15 20 100 0 0 0 0 0
Jul. 25 18 61.1 38.9 0 0 0 0
Aug. 7 140 15.7 83.6 0.7 0 0 0
Aug. 26 149 0 20. 8 69.8 9.4 0 0
Sep. 25 30 0 0 10.0 90. 0 0 0
Oct. 25 35 0 0 0 100 0 0
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Table 3. Seasonal changes in age structure (%) of H. diomphalia in the field

Larva instar

Date n Egg - Pupa Adult
1st 2nd 3rd

1984 Mar. 20 30 1} 0 0 100 0 0
Apr. 28 31 0 0 0 100 0 0
Jun., 22 30 0 0 0 100 0 0
Aug. 21 25 0 0 0 22.5 62.5 15.0
Sep. 11 18 0 0 0 0 30.0 70. ¢
Oct. 30 16 0 0 0 0 0 100

1985 Apr. 30 15 0 0 0 0 0 100
May 28 18 100 0 0 0 0 0
Jun. 16 21 41.9 58.1 0 0 0 0
Jul. 1 25 5.5 79.1 15.4 0 0 0
Aug. 14 23 0 14.8 85.2 0 0 0
Aug. 27 21 0 4.6 45. 4 50.0 0 0
Sep. 27 25 0 0 18.2 81.8 0 0
Oct. 21 17 0 0 5.8 94.2 0 0

1986 Mar. 25 23 0 0 0 100 0 0
Apr. 24 30 0 0 0 100 0 0
May 28 108 Q 0 1.8 98.2 0 0
Jun. 24 20 0 0 0 100 0 0
Jul. 28 27 0 0 0 94.1 5.9 0
Aug., 18 27 0 0 0 18.5 51.9 29.6
Sep. 25 21 0 0 0 0 4.8 95.2
Oct. 5 20 0 0 0 0 0 100

Table 4. Egg periods (days) & hatchability (%) of H. morosa and H. diomphalia

Species Temp(°C) No. Eggs Egg Period Hatchability
H. morosa 20 + 1 87 13.10 + 1.68 65.61 * 19.10
25 + 1 68 9.72 £ 0.58 67.37 -+ 4.80
30 +1 75 7.23 + 0.87 58.66 4+ 8.05
H. diomphalia 20 £ 1 122 13.59 4 1.88 72.93 £ 9.02

Table 5. Larval periods (days) of H. morosa and H. diomphalia.

Species Temp(°C) 1st instar 2nd instar 3rd instar®
H. morosa 20 1 18.04 == 2.17(46)* 18.20 4 2.10(25)
25 +1 17.21 £ 3.66(46) 18.13 =+ 3.70(38) 261.39 + 5.69(18)
30 +1 16.73 = 4.38(30) 16.68 + 3.28(22)
+1 26.97 = 3.91(34) 36.63 = 6.71(19)  316.36 + 11.71(11)

H. diomphalia 25

* Reared in field.
4 No. of larvae observed.
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Tahle 6. Prepual and pupal periods (days) of H. morose and H. diomphalia
Prepupal period Pupal period
Species - R - - . I
20 - 1°C 25 1°C 20 + 1°C 25 = 1°C
H. morosa 7.44 + 1.03(20)°  3.94 -+ 0.76(18) 21.94 = 0.80(16) 14.31 + 1.26(13)

H. diomphalia

6.10 == 1.04(48) 4.41 o

1.19(32) 30.50 == 1.04(48) 20.97 = 0.90(36)

® No. of iasects observed.
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Fig. 1. Life cycles of H. morosa [A] and H. diomphalia [B]. E: egg, A: adult, P: pupa. I, 11, III: 1st,
2nd, 3rd instar larva, respectively. 1—12 : Jan.—Dec.
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