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INTRODUCTION

The present paper deals with the result of studies on the life history of the Pamphilid-sawfly(Acanthol-
yda posticalis posticalis MATS.) feeding on Korean pine (Pinus koraiensis SIEB. et ZUCC.) in Kwang-nung

Experimentl Forest during 1958-1961.

from 1957 to 1950. The Korean pine distributes all over Korea except Junla-nam-do.

Besides Kwang-nung Forest, it is known that also the Korean pine forests in 3 areas of Yang-Zu-gun and

6 areas of Ka-pyung-gun, Kyungi-do and 2 areas of Chung-song-gun, Kang-won-do were infested by this

of the Asian race of this pest we found. The author has published two preliminary reports on this suject

“Lee and Cho, 1959 and Lee, 1961).

The Kwang-nung Forest is situated at the distance of about 30 Km in the north-east from Seoul.
soil is composed of gneiss sand and humus. The lowest air-temperature in Kwang-nung is lower than that of

Seoul, although the highest temperature and temperature at 10 a.m. are the same with these of Seoul;
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the temperature of day shows almost same degree in both places, but the difference in temperatures
between day and night in Kwang-nung is greater than that in Seoul.

The soil is fertile and the humus is deep holding a proper amount of water. Water content in soil was 229%
in mean as of May 24, 1959. The surface of the soil is covered by fallen needles of Korean pine about 10 cm
in thickness. Acidity of the soil shows pH 6.8-7.0.

The forest consists of practically a simple, same-aged woods. The height of pine trees was 10.3 m in
mean (range, 9-11m) and the diameter of trunk on the level of man’s breast was 19.7 cm (range, 13~
24 em) as of Oct. 15, 1959. The twigs of the trees are growing on the top only where they build up a
crown. In the woods the sun-light is weak and there are many down-plants growing. About 45 families,
62 genera, 83 species and subspecies were found in July, 1961. About 807, of them were grasses(3l spp.),

shrubes (19 spp.D, vines (8 spp.), and small trees (7 spp.). Among them, Genus Rubus were dominant.

MATERIAL AND METHOD

The observztion on 2ll stadia of Acantholyda posticalis posticalis MATSUMURA feeding on Pinus koraiensis
SIEE. et ZUCC. was made mainly in the forest and partly in the laboratory. In forest 300 prepupae were
digged ocut and divided into three groups equally. All of them were buried again in the cleansed soil in
preporticn of cne group per 1m floor square. Each prepupa was taken in an artificial scil chamber which
was put in s small stalk~having network. One group per day was pulled up for observaticn and then

buried again. Details of method will be given in each section of the following course.
RESULT AND CONSIDERATION

1. The adult
Appearance: The sawfly has a generation a year. By digging up method it was known thzt the adult
emerged from 9th of June to 24th of July in the soil of the Kwang-nung Forest. The most abundant
period of the adult was the first decade of July, 1961 (Table I). The newly emerged adult passed 2 or 3
days in the soil befcre escaping from the scil. In the view of the above fact, it is considered that the

adult may appear cn the ground from the middle decade of June to the last decade of July.

TABLE 1. The emergene of adult in soil (1961)

DATE Huse g bgr 19 13 10015 16 017 58 19090 21020 23 oy o5 9g 27 28 2% 39

Y |

WroRESTOST L 8121 20 102 2307 20 2 : 18 o 2% 25
FEMALE T " o L 1 0 3 0§ =2 6.0 0 0 ¢ 1.1 3
MALE '

Sex ratio of 126 adults emerged in soil from 9th of Jun= to 24th of July, 1961 was 1:1.25, i.e., 56 males
and 70 females (Table 1).
Longevity: The adults just after emerged in soil were collected and reared in net-cylindrical~-chamber-
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(20 cm. in diameter and 30 cm. high), in which a cut twig of the Korean pine was preserved, its cut—
end being kept in water. They were fed on honey solution, though their food in field still remains unkn-
own. The longevity of the female seemed to be longer than that of ths male: i.e., the male is able to
live about 5 days and female about 6 days.

Habits: Flying-The adults are found crowling on the
ground or flying under the down-plants for a while and
then fly up to the host plant. By every-day collection
of the flying adults at the center of the forest for one
hcur from noon to 1 a.m., it is known that the adults
flied zbout from 26th of June to 26th of July, mestly
during 12th to 24th of July, 1961(Table 2). In bright

sunchine, they ars extremely active and readily try

to {ly ahout, but not so active in dull and windy g ) e
b thapa Awn Y i 11 1z gl 2 3 4 3 é 7
17 L4 IR,

he {lving bhours are from 8 a.m. to 7 p.om. and Fg. 1. Daily uctiviey flurreatior

(luty lé~July 21, 1iai)

the n.cxt active hours zre from rneen to 3 p.m. They
are mors zctive in the afternoon than in the morning (Fig. 1). In worse wheather, they do not fly and
rerzin still hiding themselves under the foliages. Copulation- Copulation of both sexes takes place on the

twig or on the leaf.

TABLE 2, Col'ciiion of fiving adults {1961).

DATE N T A

[$°)
2
e
i
faY
-1
o
=}

TEMP. AT 19 A ML

™ FOREST °Cy | [ T4
PEMALE : -
MLt ; 3 °
L N . -
| - 2 1 3 1 7 1] 3 | 6 :
=T T e e e e e
n RN T A 9 zo 21 22 23 2 2 28 TOT. pimpg
ohoo 26 27 27 ooy
3 4 11 4 2 237 |1
s 6 5 g 1 164 19
9 7 7 1 25 j o1 2t iR 11 36 2 15 16 7 3 401

Sometimes during copulation the couple fall down on the ground and continue their behavior. After
copulation, the male falls down and then craws weakly on the ground for a while and finally dies. The
female, however, rests under the foliage for a few days after copulation and then flies about to lay her
eggs. Oviposition— Usually oviposition takes place afterncon. Even at the first time of oviposition the female
visits only the newly grown leaf. As soon as she alights on the young leaf she begins to seek for the most
suitable portion for oviposition. Usually the female selects the young leaves (about 94. 7Tmm. in length) of new
shoots on the over-wintered twigs for ovipositicn, and it has never been observed that they oviposited on the
old leaves(about 112mm. in length). When the femals has finished the first egg-laying, she goes on to
the next leaf of other twig in same or other tree and repeats the above-mentioned action. Generally the

course of one—egg-laying lasts only about 3 minutes (Tatle 3).
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Table 3. The time for ovipositting an egg (July 19, 1960) Table 4. Number of eggs per needle(July 12, 1959)
Time (Minute)! 2 2.5 3 1 } No. of eggs 1 2 3 4 Total
No. of eggs Total mean N - -
observed 1 17 1 10 2. 95Minutes No. of needles 29 16 3 2 50

Usually the eggs are laid on the inside of the upper half part of needles. Mostly the female lays one
egg per needle in a group of leaves (Table 4).

Sometimes 2 to 4 eggs are laid per needle as shown in table 4. But it is considered that 2 to 4 females
lay down their eggs one by one on a same needle. For the purpose of observation of egg-laying capacity,
the females were dissected before and after oviposition. The results are shown in Table 5. From the table
it will be seen that before oviposition the total number of eggs in ovaries of a female is about 42, but
after oviposition only 4 eggs are remained in ovaries. Therefore, over 90% of the ovarian eggs are

deposited.

Table 5. The number of eggs in ovary before and after oviposition (July 17, 19G0)

No. of eggs No. of eggs after No. of deposited
before oviposition oviposition eggs by guess
No. i 43 5 38
2 11 5 35
3 10 2 38
4 33 B 36
B 53 3 33
6 40 4 36
7 42 Z 10
8 14 6 3
9 43 3 140
10 16 t 42
Total 116 10 376
Mean .6 1.0 37.6

It is considered that at least 6 days after emergence the female will begin oviposition, since one
example of reared females deposited 9 unfertilized eggs at 6th day after emergence.

The eggs on leaves were found from lst of July to Ist of August and the most abundant period was 21st
to 27th of July, 1961.

About one day after finished oviposition the females die on the leaves or twigs and some of them fly

down on the ground and die.

2. The egg

The egg is light yellowish green in cdlor just after oviposition, but becomes purple-yellowish green 3
days after that. The shape of the egg is boat-like and the both ends of it process. Their sizes are

shown in Takle 6.

Table 8. Measurement of egzs(mm). Julv 12, 19539 Table 7. Incubation period of the eggz. (1960)
AMin, Max. Mean S.D. Incubation 1 5 6 7
period (day) | ! Total  Mean
Length 204 2,96 R G073 S ‘ S N
—_— N E S s
Width 0.79 1,09 0 s 0,111 Number of eggs; 3 9 12 2t 6.8 davs
Height 0 st EE 10 0. 146 ‘

In the laboratory the eggs on the lsaves, just after deposited, were kept in open dishes 9cm. in diameter
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and 1.5cm. in depth) moistened with wet cotton. 200 eggs were Kept in this condition and only 48.5%
of them hatched in 1960. The incubation period was 6.4 days in mean, details being seen in Table 7.

In time the dorsal median line of the egg shell is splitted and a larva gets out from the shell.

3. The larva

Morphology: The brief description of the 5th instar larva has been done in the preliminary report on
this subject (Lee, 1951).

1st instar larva with large head and slender trunk. The color of the head part black and trunk reddish
vellow just after hatching, but soon changes into green. 2nd instar larva cylindrical in form and greenin
color. 3rd instar larva nearly similar to 2nd instar larva in form, but the color changes in bluish-green.
4th instar larva almost similar to 3rd instar larva in form and color. 5th instar larva reddish yellow
in color.

Development: The development of the larva was observed during July 19-August 14, 1961 in forest
where the temperatures at 11 a.m. were 30°C in max., 23°C in min. and 27°C in average.

The larva have usually 4 moults. In this paper “5th instar” is determined by the interval from the 4th moul-
ting up to the time when the larva ceases eating. The 5th instar longest, the 2nd and 3rd instars subequal
and shortest as shown in Table 8. The total larval period is 23.27 days on an average as recorded in
Table 9.

The duration of the larval stage may be changed by the environmental condition.

Table 8. Durations of larval stadia (1961).

65+
Duration (davs) - -_Hmfhj'vs—tgiw—-————:— ! end
AT ist  2nd  drd ith 5th ‘ |
10 . '__ . s 1 40 - &
‘ - - - = = | |
. ! A ;
i - . i A
7 3 I - — 3 wr i I
- [ :
6 2 z — 5 z [ !
5 : b | | /!
5 2 — 3 4 ; i !
30+ it D 4th
4 4 3 1 — 1 *o; : i .
5 — 5 2 1 — i ! I i ’;
b — i1 i — — | f | P ! I \\ sth
2 ; [ P y
T e e Rt T A
No. of examined 12 13 - - i IR /\
e < ? i 1o - 3 !
Specimens 2 | i ; \ \
2 ' L
ze of duration 5,58 3.83 5,85 048 woo8 §~ o / / A
O R .2

,l[( e T T T T e s %
Average Head-width (92=Imm)
: : 2997 davs Fig. 2. Frequency distribution of the head-width of each wstar.
Specimens . i} e (Number of each instar larvae similar to Table 10)

The head width of the ulcoholic specimens of each instar larva were measured with ocullar micrometer
as shown in Table 10 and Fig. 2.

From this table it will be seen that the standard deviations of the older stages are larger than those of
the younger. The growth ratios are largest in the 2nd instar and become smaller in order of the older
stage. From Fig.2 the differences between both sexes may be seen only at the 5th instar.

Habits: The hatching larva moves toward the base of the needle-fascicle swinging the head to and fro.

When the larva reaches the top of the newly grown shoot she begins to lay a number of silks and
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Table 10. Head-widths of each instar larvae (mm), 1961

Intar Min. Standard Growth No. ol measured
b deviation ratio specimens
0.071 1. G200 it
0, €2y 1403 23
0. 013 15

a0

PR

0,297

spreads it on the leaves around herself.

In this way the larva spins a spindle-formed nest, the both ends of which are not closed, and arcund
which a number of leaves are attached. Following the growth of larva, step by stsp, the nest bzcomes
elongzied distally by threads and more leaves are attached to the nest. The larva cut-eats the newly
grown needles in the way of exposing the upper half part ef the body from the distal hole of the nest.
A number of needle-peaces as remnants of food attaching to the nest (Fig. 3) or/and the excremenis of
the larva fall down on the ground. From the end of July to the beginning of August the falling sound of
excrements becomes noisy. By this aspect it seems that the larva eats violently and grows quickly.

The average number of twigs per tree are 64 (range, 121-32) and the number of nests per twig aie

averaged to 82 (range, 327-22). The average number of larvae in a nest arc 1,144 (Table 11). Thereicre,

it is czleulated that about 6,000 (1,144 82x64) individuals are living on a tre:z.

Table 11. Number of the larvae per nest. (Auz. 1 1056)

Noooof livvae I o

per nest 1 - '
No. 0f nests 5 ;
"
observed -0 -4 b L1t
Percentaze 83.0 9.6 2.4

Since 48.2 needle-fascicles in average are hung in a nest(Table 123 and ali of
them are damaged, it is calculated that the total number of infested needle-

fascicles in a tree are approximately 230,000 (48.2x82%64).

Table 12. Number of needle-fascicles per nest. (lug. 14,

Fig. 8. A sketch

of nests Min. Max. Average No. of observed nests
é 3 2Omm
(A) 30x20mm 1 127 8.2 29
(B) 25X 13mny ) ’ o

On the other hand, since a sound twig has about 4, 638 needle fascicles in average, it is caiculated that the
total number of sound needle-fascicles in a tree are approximately 300,000 (4,688x64). Therefore, the
proportion of damaged needle-fascicles is about 83% in a tree.

Food-plant: The larvae and eggs were found only on Pipus korajensis SigB. et ZUCC. in the field. The
following 7 species of pine-trees were used for the purpose of experiments of ascertaining food-plant of
the larvae: Pinus koraiensis, P. densiflora, P. parviflora, P. rigidae, P. banksiana, P. strobus. In
each above-mentioned net-chamber, a twig with leaves of one species of the above pine-trees was prese-
rved and a number of 3rd instar larvae were set free between leaves. The larvae did not eat any leaves
but of P. koraiensis. From the above result it may be considered that the food-plant of this insect in
Korea is Pinus koraiemsis SIEB. et ZUCC.

At first the present insect eats up newly grown needles and then eats old one. In this way the larvae-
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eat almost all of needles on the twig. Therefore, the infested twig remains naked out in August,

In accordance to scme records, the food-plant of the present insect in over-sea lands are: In Japan the
host of this pest is recorded as Piaus (Takeuchi, 1949). On the other hand the habitat of this pest is Tokyo
(Matsumura, 1912 and Takeuchi, 1930) and Kyoto (Takeuchi, 1930).

In Europe as the food-plants P. silvestris LINNE which is popular in north Europe and P. pumilio WILLK
which is distributed in Mt. Pyrenees and most abundant near France are known (Berland, 1947). The
above two species, however, are two-needle pines.

Falling: At the end of 5th instar the larva ceases eating and threading and then falls down on the
ground. Scme cne fzlls down in prepupal form (=6th instar larva) after moulting once more on the tree.
In accordance to the collection cof the larvae which are fallen in one meter floor spuare, the rate of 5Sth
and 6th instar larvae was 1066:92 in 1961. The larva began to fall from July 29 (Temp. 27°C at 11 a.m.
in the forest) to August 21 (Temp. 26°C at 11 a.m. in the forest), 19561. The diminition rates of the
larvae on the tree were 29 at July 29, 22% at August 4, 48% at August 10, 709 at August 16, and 94%
at August 21 in the same year. The fallen larva and prepupa after suspending animation about 10 minutes
meve around near-by on its ventral surface and then Lurrow the humus for about 5 minutes in suitable place
diagonally on its dorsal surface.

The larva or prepupa burrowed to considerable depth makes a pupal chamber, with the soil and its own
saliva. The 5th inster larva mcults cne more in the pupal chamber and then

enters the prepupal stage.
4. Prepupa

The pupal chamber, in which the prepupa hibernates, looks like a small

bird nest as shown in Fig.4. The thickness of the wall is about 4 mm. and

the size of the cavity is about 10x8.7x19 mm. The prepupa almost always

curves itself ventrad as a ring. Judging from the observation thrcugh the R
e g
glass of petri-dish, the prepupa may be able to change the direction by itself
in the pupal chamber, The pregupa can be segregated into male and female by Fig. 4. Pupal chambers
. . Horizontal section
the body length as shown in Table 13. B. Sagital section
Table 13. The body lensths ¢f the prepupae (min). (June 22, 1961)
Body lengths 14 15 16 17 13 19 20 21 22 23 21 Total
No. of prepupae 3 12 5 2 —_ 1 3 13 — 6 3 50
Male 3 v 1 1 — — — — — — — 17
Female — — — — — — 3 9 — 4 2 18

Note: 15 among 50 prepupae were dead.

Namely the prepupa of 14—17 mm. in body length will become male and the same of 20—24 mm.
female. The difference in length between the largest male and the smallest female is 2—3mm.

The location of them was in a depth of 1—30cm. in the ground and over 92% of them located in a
depth of 1—15 cm. as shown in Table 14.

Table 14. Vertical distribution of the prepupae in the soil (Nov. 11, 1939).

Depth (cm. ) 1--5 5—10 10—15 15—20 20—25 2530
Distribution condition( % ) 50. 94 37. 10 24,07 6. 67 112 0. 11

27



28 KOR. JOUR. ZOOL. (Vol. ¥, No. 1

But it is considered that the location of the pupal chambers in the ground may vary with the soil
conditions. 417 prepupae were made to burrow in a certain limited space (lcm?) of the forest soil on
Sépt. 10, 1959, whereas only 232 of them were found in prepupal form when dug out and made thoro-
ugh examination on May 29, 1950. The reduction of the individual number may be due to the attacking of
their natural enemies, the detail of which will be described the other day. The prepupal period is very

long, about 10.5months from August to June of the following year.
5. The pupa

The pupation takes place in the pupal chamber from the beginning of June to the middle of July, most
abundantly in the last of June. The pupal period is very short, 7.0 days in average before emergence
as shown in Table 15.

Takle 15. Pupal period (May 27-July 22, 1960, June 3-July 2t, 1961)

Pupal period(days) 5 6 7 8 9 10 il Total Average
. female — 5 5 12 5 T — 7.5 days
1960 = o o .
o, - male — 1 7 1 3 — 22 7.8 days
examined - female 1 13 7 i 12 — ! 7.5 days
7" male 1 9 6 D 11 — — 35 7.6 days
In laboratory the pupation took 48.3 minutes in average as shown in Table 15.
Table 16. The proceeding time for pupation (July 10—12, 1959)
Time (minutes) 35 36 37 39 +l 12 43 18 57 63 65 Total
No. observed i 1 1 1 1 1 1 1 1 1 2 12
Mean 48. 3 Minutes | Tempzrature 23°C at 10 a. m.

The color of the pupa is yellow just after pupation and the eyes are 'black from the beginning. 4—5
days before emergence the ends of mandibles become to be colored, and 3 days before emergence the

dorsal part of thorax and the wings become to be violetish and the color of body becomes heavy.

6. The life cycle
The life cycle of this sawfly is summarized in Table 17.

Table 17. Life cycle

May ] June July [ August Sept. seveer March
| 10 20 31 10 - o 71977 ,,‘Q,,, . 39777”" %1_7 10 o 20 - »37177777"7 ]

| | i ‘ | i I ] i
Prep upa ! ! ! i
R L m——
Y S - .
| ‘ - 1 Adae L, “ \
‘ i | | B N l i
: . e e . > ‘ |
i | | i } Lai'va | i |
! [ — | -

| ! } ! I i Prepupa
‘ \ ! [ . |

SUMMARY

The present paper contains the observation made on ths life-history and habits of Acantholyda posticalis
posticalis MATS. (1912) in Kwang-nung Forest.

1D. The saw-fly has one generation a year. The life on the earth is about one month from June to July
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and that in earth is about 11 months in prepupal and pupal stages. The details are as follows: adult about
5 days in male and about 6 days in female; incubation pericd about 6 days; larval pericd about 23 days;
prepupal stage in the ground about 10.5 months; pupal stage atout 8 days.

2). The female lays eggs one by one on the inside of needles. The egg is about 3.17x0.87x 1.81 mm.
in size. Usually one egg is deposited on each shoot.

3). The larvae have 5 instar, which conceal themselves in nests made by means of thread and live always
solitary.

4). The food-plant is always Pinus koraiensis SIEB. et ZUCC. in Korea.
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