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Growth, Development, and Reproduction of Monochamus saltuarius
(Coleoptera: Cerambycidae) on Conifers Fed to Larvae
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ABSTRACT : Larvae of Monochamus saltuarius showed normal growth and development on conifers
of Pinus koraiensis, P. densiflora, Abies holophylla, Larix leptolepsis, P. bungeana, and P. rigida,
respectively, but the conifers influenced significantly the body weight and the survival rate of larvae.
Though the larval body weights were in a wide spectrum among treatments, growth curves of them
were very similar from each other, showing continuous increase from the early larval stage to about
3 months old. The body weight was decreased slightly after the feeding period of the early 3 months.
The size of larvae and adults became the largest from P. bungeana fed larvae. The mid-sized ones were
from P. koraiensis, P. densiflora and A. holophylla. Small ones came from L. leptolepsis and P. rigida.
The larval growth was retarded without water supply. Overall survival rates from the early stage of
a larva to a fertile adult were 53.6% from P. koraiensis, 51.8%, P. densiflora; 34.7%, A. holophylla;
17.8%, P. bungeana; 16.7%, L. leptolepsis; and 12.3%, P. rigida. Adults from larvae fed the 6 species
of conifers, respectively, were grown into the reproductively potent adults, which laid viable eggs. A
few of overwintered larvae did not pupate and remained still as a larva until the late October of the
year. Data from the field survey, the head width emerged from P. koraiensis was larger than that of
L. leptolepsis. The adult emergence hole in P. koraiensis was larger also. While, the size of the emergence
hole was larger in the artificially innoculated log of P. koraiensis, which was kept for a larva to be
with a minimized food competition and sufficient water supply, than that of the field.
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Table 1. The body weight (g) of Monochamus saltuarius larva before and after the low temperature (4C) storage for about 7 months

Host plant

Body weight (g)
(mean£SD, n)

Before

After”

Pinus koraiensis
P. densiflora
Larix leptolepsis
Abies holophylla
P. rigida

P. bungeana

0.22+0.05a” (20)
0.23+0.04a (20)
0.16=0.03b (20)
0.22+0.06a (20)
0.13£0.04b (20)
0.30+0.04c (20)

0.20+0.05a (40)
0.20£0.05a (31)
0.18+0.04a (18)
0.22+0.06a (30)
0.14+0.04b (18)
0.26:0.06a (26)

“Additional individuals were supplied just before initiating the low temperature storage.
"Means followed by the same letter are not significantly different (p=0.05; DMRT).

Table 2. Survival rates of Monochamus saltuarius larva before, during, and after the low temperature (4C) storage

Low temperature storage

. o After to prior to pupation Overall
C .
Host plant Before (RT) During (4¢) 270) survival
of larva No. of _ No. of ) No. of ) rate of larva
. Survival rate . Survival rate . Survival rate (%)
survived/ %) survived/ %) survived/ %) 0
No. of started ‘ No. of started ° No. of started °

Pinus koraiensis 17/20 85.0 40/40 100.0 36/40 90.0 76.5
P. densiflora 19/20 95.0 31/35 88.6 30/31 96.8 80.3
Larix leptolepsis 18/20 90.0 18/30 60.0 8/18 44 .4 25.1
Abies holophylla 19/20 95.0 30/36 833 20/30 66.7 52.0
P. rigida 16/20 80.0 18/25 72.0 10/18 55.6 31.7
P. bungeana 16/20 80.0 26/30 86.7 16/26 61.5 42.0
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Fig. 1. The growth curves of Monochamus saltuarius larva. Twigs of 6 conifer species of Pinus koraiensis, P. densiflora, Abies
holophylla, Larix leptolepsis, P. bungeana, and P. rigida, were provided to larvae, respectively, at room temperature. n=20.
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Fig. 2. The larval body weight of Monochamus saltuarius with or without a water supply. The larva was fed twigs of Pinus koraiensis

at room temperature. n=20.

Table 3. The number and body weight of the
dormancy

larva of Monochamus saltuarius remaining at the last larval stadium after the winter

Host Plant

No. of larva remaining as larva®”

/ No. of larva tested” Body weight in May (g)

Pinus densiflora
Larix leptolepsis

P. bungeana

1/40 0.25
1/18 0.16
3/26 0.23+0.05

The animal is still alive until the late October, 2008.
"The number indicates the survived larva after the low temperature storage at 4C.
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Fig. 3. A dead young adult of Monochamus saltuarius before
escaping from the emergence hole.

Table 4. The duration and survival rate of the prepupa, pupa, and adult of Monochamus saltuarius at 27°C

Prepupa” Pupa Overall
Host plant of Term No. of ] Term No. of Death r_atej of survival rate
pupated/  Pupation Emergency adult within 3  from lava to 4
larva (mean+SD, (meantSD,  emerged/

day) No. of  rate (%) day) No. of pupa rate (%) days after day old adult
Y prepupa Y ' pp emergency (%) (%)
Pinus koraiensis 10.53+3.75ab”  36/40 90.0 7.83+0.85a 36/36 100.0 222 53.6
P. densiflora 11.80+4.87ab 21/31 67.7 7.70+1.34a 20/21 95.2 0.0 51.8
Larix leptolepsis ~ 8.54+1.98b 13/18 72.2 7.62+0.65a 13/13 100.0 7.7 16.7
Abies holophylla 11.55+4.10ab 23/30 76.7 8.05+0.95a 22/23 95.7 9.1 34.7
P. rigida 17.44+7.52¢ 9/18 50.0 7.44+0.53a 9/9 100.0 222 12.3
P. bungeana 12.50+4.66a 12/26 46.2 8.25+1.42a 12/12 100.0 8.3 17.8

a)Meaming of prepupa, here, indicates a larva of the last instar conditioned only at 27°C. The last instar has spend previously nearly

7 month’s dormancy at 4C.

“Means followed by the same letter are not significantly different (p=0.05; DMRT).
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Table 5. The head width and body length of Monochamus saltuarius adults developed from the laboratory-reared larva

Head width (meantSD, mm) Body length (meantSD, mm) n
Host plant of larva

Female Male Female Male Female Male
Pinus koraiensis 2.90:£0.02ab” 2.58+0.36ab 14.06+0.96abc 12.69+1.23a 20 8
P. densiflora 2.92+0.08ab 2.88+0.28a 13.45+£0.91bc 13.30+1.19a 11 9
Larix leptolepsis 2.79+0.22b 2.78+0.32a 13.24+0.73cd 12.70+1.54a 8 4
Abies holophylla 2.98+0.08a 2.85+0.10a 14.51+0.48ab 13.22+0.52a 14 6
P. rigida 2.48+0.28¢ 2.23+0.23b 12.28+2.44d 10.80+0.96b 4 3
P. bungeana 3.05+0.01a 2.96+0.17a 14.72+0.60a 13.88+1.40a 5

“Means followed by the same letter are not significantly different (p=0.05; DMRT).

Table 6. The number of Monochamus saltuarius larva hatched from eggs laid by the adult’ emerged from the laboratory reared larva

Host plant of larva

Larva (1st-3rd instar)

Pinus koraiensis
P. densiflora
Larix leptolepsis
Abies holophylla
P. rigida

P. bungeana

106
69
98
150
11
178

“The reproductive adults were fed twigs of P. koraiensis at room temperature. Oviposition was induced on the log of P. koraiensis.
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Table 8. Comparison of the width of the emergence hole marked by adults of Monochamus satuarius in the bark of Pinus koraiensis

and Larix leptolepsis

Width (mean+SD, mm) of adult emergency hole
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