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Relations Between Feeding and Frass of Leaf-eating Insects, Especially

Pine Caterpillar (Dendrolimus spectabilis Butler) on the Genus Pines
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Table 1. Feeding of pine caterpillar and black hawk moth.

Species Feed plants Sex Dryv weight of feeding (mg) Breeding year
P. thunbergii 3 gjiéggg%%j§€g 1968, 1970
P taeda £ 8,5—58% do.
Dendrolimus do- ¥ 16,231 1968
spectabilis P excelsa B b,_83;:}%3
do.
do. 2 Tﬁ§%ﬁﬁ do.
P.densiflora 2 iITB%%Eg%%T§77 1970
do. 5 7777§§§38777Z 1957~1958
do. $ zﬁ%i%m—g do.
Hyloicus F. densiflora 8 5753%{§2%7;55- 1968
caligineus o o m%}%m | o
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D3RS, BRMBEZ I VI AVETRRBTE L5 ThE, 7 XA ADBERBI<Y LA LD
T, R AL AR CDT, Thbd ZOERRS F T 5,

BER
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Table 2. Number of frass of one larva of pine
caterpillar per day at each instar.

Instars
Feed plants Sex
5 6 7 8
P thunbergii ¢ | - 13 23 2
!
P taeda R 15 24 19
do. ¥ — 12 21 24
P excelsa 3 12 18 21 26
do. % 13 19 20 20
P densiflora ) 13 13 17 20
do. ? 12 13 17 20

10

—
o,

Dry weight of feeding needle in mg

“\

Fig. 1. Correlations between feeding needle dry-weight (Ly) and dry weight of

frass (D) of pine caterpillar.

P. thunbergii

log L,;=1.0000 log D+0. 0969 -+--vvvvvenveneen (1)
P. taeda

log L,;=0.9896 log D+0. 1466 -«-evcevvnvennneen 2
P. excelsa

log L,,=0.9975 log D+0,1498ccceenvnrnnnnnnes (3}

10
Dry weight of frass in mg
P. densiflora
1og Lyy=0. 9965 log D -0, 1218 -+ vvvereerieeenn. (4)
O : individuals bred in 1968 A : individuals

bred in 1970 e : dead individuals



32

& BhicWwo T TmE%%oH&motoit,%Emoﬁ¢fﬁkt@¢%ﬁ&ﬂbﬁﬁ%
WRLTWAZ LI EZBEORMEMELALTH S,
ZRBRRIIOFD L O ELUZIR B,

=Y H VA
rm=<y log L,=1.0000 log D40, 0969 ---eooreveeerenees )
F—F=Y log L,,=0.9896 log D+0.1466 «------ceeeeesreee )
b=y v Tayey log L,,=0.9975 log D40, 1493 ----eeeemereeees (3)
T log L,=0.9965 log D+0. 1218 --eeeeveeereeerens @
7 uARA log L,,=1.0030 log D+0. 0855 -«re-eoreerereeees (5

BAHEYER mg, D:ELEREmME

Ll Eo()~@Rix &I Btk
KERDI= Y VAORAERHR
2 ThHM, 7eAX2OFERLE
DTEFRERCHEAL TR T E
// i, BIfRoSRRE L TEM
; TharzbT, LOBBERDLO
Stz 1 &2 THRHEVTIRR

WThHH5,
AEE1EE2DE, 7r<Y
/ ALY A LR EARD
80%13 L LTHIHL, HHKE
o /0 DL2EEERRELICZ LTS,
A, 7-F <~y RBEALLE
B, W% 2%k L THH
hE i LU EREomLIBEmAL, v
Dry weight of frass in mg =S¥ Tay ey, fﬁﬁﬁj@
Fig. 2. Correlation between feeding needle dry-weight (Ly) WYL LTHHL, EED
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Fig. 4. Frequency distribution of needle cut down by pine caterpillar
(1) P. thunbergii
(2) P. densifiora
(3) P. taeda
{1 : frequency of needle length
N : frequency of dry weight of needle
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Résumé

In order to estimate the loss of canopies by the grazing of leaf-eating insects, it is necessary
that the feeding of leaf-eating insects and their frass be investigated.

In this connection, the authors deal with the relations between feeding and frass of the pine
caterpillar (Dendrolimus spectabilis Butler) and the black hawk moth (Hyloicus caligineus Butler),
important species among leaf-eating insects in pine stands in Japan. The individual breeding of
these insects was carried out in 1968 and 1970 at the Experimental Forest Station of Kyoto
University : the pine caterpillars were bred on Japanese black pine (Pinus thumbergii), Loblolly
pine (P. taeda) and Himalayan pine (P. excelsa) in 1968, and bred on Japanese red pine (P. den-
siflora), Japanese black pine and Loblolly pine in 1970 and in 1968, the black hawk moths were
bred on Japanese red pine.

The results obtained from the investigations were as follows :

1. Feeding leaf in dry-weight of the pine caterpiliar were, for the male, 7.8~14.3g on Japanese
red pine, 9.2~12.0g on Japanese black pine, 8.6~10.0g on Loblolly pine, 6.8~8.1g on Himalayan
pine and for the female, 8.8~16.1g on Japanese red pine, 16.2g on Loblolly pine and 7.8~9.2g on
Himalayan pine. The values of the black hawk moth were for the male 5.5~6.8g and for the
female 7.8~10.0g on Japanese red pine. These show that the feeding of females was larger in
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quantity than the males, and the total feeding of the pine caterpillar bred on Himalayan pine was
smaller than the other feeds (Table 1).
2. The high correlations between the feeding leaf dry-weight and dry weight of the frass are
shown through the straight lines on the logarithms, that is;
Pine caterpillar (Fig. 1)
P, thunbergii

log Lyy=1.0000 log D+0. 0989 «-cveeerrermemmmmremrceeniinens 1
P. taeda

1og Lypy=0. 9896 1og D+0. 1486 +-rerrervereerasrererinenanenaens (2}
P, excelsa

10g Lyy=0. 9975 log D+0. 1498 +--veeereersumimnsininiinniinie, (3)
P, densiflora

10g Lyy=0.9965Tog D+0. 1218 +eerrrreeveesrnecersmniininiirines (4)

black hawk moth (Fig. 2)
P. densifiora
108 Lyy=1. 0080 Log D +0. 0855 --verreeerrveeemeessiiiiarssiinnane (5)
L, : the dry weight of feeding leaf in mg
D : the dry weight of the frass in mg

These correlations can also be applied to dead individuals at the larval stage as has been shown
previously by studies done on the gypsy moth (Lymantria dispar Linne), the camphor silk moth
(Dictyoploca japonica Butler) and the black-back prominent (Clostera anastomosis iristis Staudinger).

3. If the frass is proportionate to the feeding, the feeding will be easily estimated from the
quantity of the frass. That is, in the case of the pine caterpillar feeding on Japanese black pine,
the feeding quantity is equal to 1,25 times the frass; about 1.3 times on Loblolly pine; about 1.38
times on Himalayan pine; and about 1.3 times on Japanese red pine. The feeding of the black
hawk moth is also equal to about 1,23 times the frass on Japanese red pine.

4. Similarly, in the case of the pine caterpillar fed on fourteen foreign pine species including
Loblolly pine and Himalayan pine, it is seen that the feeding is nearly equal to 1.3 times the
frass (Fig. 38).

5. The needles were cut down by the feeding-action of the larva of the pine caterpillar, so
length of the needle cut down by the larva varied from 2mm to 85mm. But the weight of the
needle was less than 109 of total feeding of the larva (Fig. 4).



