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Ecological Studies on Eucorysses grandis THUNBERG.
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Figure 1

The distributions and damaged district
of Eucorysses grandis THUNBERG, in
Shimane prefecture in recent years.

Table 1. Localites and areas injured by the Eucoryssesgrandis THUNBERG,

in Shimane prefecture, in 1953.

Number of Injured Trees

Localities Injured Areas

YATUKA Mikonoseki 7.9
Kobu 69.3
Nonami 99.0
Yagumo 75.2
- It 1.9
Oashi 57.4
Honjo 30.6
Kaga 75.2
Chikumi 9.9
NoGI Yamasa 2.9
Hirose 4.9
OHARA Ushio 11.0
IsHI Nabeyama 0.9
HIKAWA Hirata 16.3
Kitahama 19.8
NIMA Oshiro 11.8
Ida 12.8

Omori 9.9
Hukunami 2.9
Unotu 4.9
Usato 19.8
OCHI Tanisumaigo 9.9
NAKA Goto 27.9
TOTAL 583.9
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Figure 2 A map showing the observed forest in
respect of seasonal change of Eucor-
ysses - grandis THUNBERG, in Honjo,
Yatuka District, in 1954,

Figure 3 A map showing the observed forest in
respect of seasonal change Eucorysses
grandis THUNBERG, in Kobu, Yatuka
District, in 1954
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Table 2. Seasonal change of Eucorysses grandis: THUNBERG, in Honjo. Yatuka District, in [954.
June July August September October
Stage days days days days days
_ 5 15 25 5 16 26 5 15 25 5 16 2 5 16 26
Number of Adults 6 1 4 6 1 1 0o 0 0 7 N 5 4 0
Number of Egg masses 1 4 10 4 5 1 0 0 0 0 0 0 0 0 0
Number of Nymphal o ; , ;
grups 0 0 7 4 8 11 14 15 20 18 13 11 0 _0 0

Table 3. Seasonal chénge'bf Eucorysses grandis THUNBEGR, in Ko6bu, Yatuka District, in 1954.

June July August September October
Stage days days | - days days days
6 16 26 1.6 17 27 6 16 26 & 17 27 6 17 27
Numbor of Adults 4 3 7 9 5 0 0o 0 0 0 5 7 4 1 0
Number of Eggmasses| 0 2 6| g 6 10, 0 0 0| 0 0 0/f 0 0 0
Number of Nymphal ) ) :
grups 0 0 5 9 18 18 | 21 16 20 13 10 8 0 0 0
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Table 4 Mating time of
THUNBERG,

Eucorysses grandis

Number of Mating time
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1 e e o
D e
3 e O
A oeeeereannns O
5 ........................... O
G e O

FFh AL vERE BERROEOHRITES Y TL 54
EBDE IR0 8T X ITHRPITY & EREDEDHD S
T7IXFVICHREET HOHNLL AHIT 5N, REIZBH
THEHIEL TR 54T HRORENELLNS.
2)  EEDNROUIBROA X X

L7 77 ¥ ) DEOED EIRZ X TNIIBFTNCES
26N, FTIIFIDEINED DL ATTE
SHITEDEINONSR E UTERINAEBABH 5. 5P
IR E UCEZNA DT JISROA X SITOWTHENRT
Az, BENTERBE U DREERS EOBERMITE
2D IR IIEDIFERICARINTH > T, HEHDL
OB AT $ 31 TEADIT 2D T IIEOKX S X
COWTOMEHTEIREL TH 1205, BFHOERIR
RETEADT SNIIMRIC O TR LTa B, HEE
RRERAEA & AHBAEN RERTHAER)
TTIXEIMPLRUICEDTH S, FHEINSROINEEL
BPHEHIS Y 5 ACTITHEESG2RTE 40O LS
T

IQ(
10 f‘y——
2 |
E g
o
f,’,"' ]
5 6
)
T 4 _
=]
Z,
Q.
"2 3 3 2 8 &
L T Y U A )
S = o9 ® & ¥ 3

Number of eggs per egg mass

Figure 4 The number of eggs in an egg mass of
Eucorysses grandis THUNBERG.
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Table 5. Duration of egg and each instar of Eucorysees grandis THUNBERG,

Developmental ) Coefficient
VSt P Instar Observed number mean Variance of
age Variation
Egg stage — 394 3.99 0.659 0.165
L 391 3.89 0.566 0.145
Nymphal ‘ I 384 5.60 0.702 0.125
stage It 383 5.39 0.590 0.100
v 382 11.33 0.730 0.064
A 378 11.51 0.777 0.067
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Table 4. Characters rﬁeasured and the

signs denoting them.

Characters signs
Fgg length -ceeeessrrrmsreennenniiienniieaniiieeens EL
Egg width ceeerereeesrrrrenmiinnniniiieieeeeiieeenn EW
The total length of the rostrum ««-.eeeeeeeeennn. RLT

The length of the first segment of the
FOSELUITL +veereersernnsenuneeenuserunemmueeennermmeeeneeennne RLI

The length of the second segment of the

FOSETUIIL +vvevvrrerrerrenrenrenesserenneneeneneeeeiemueenenens RL1I
The length of the third segment of the

TOSEIUITL ++eeevreeerereensecsuneermnmsuememsneesnnesssessnees RLE
Body length, exclnding the rostrum -:-:--e-eee BL

Head width, distance batween compound

EY@S  +reeveereireriiieitet ettt HW

Thorax width, the largest width -e-ceeeeeeeeee ™

Abdomen width, the largest width --eoceeeeee AW
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Table 7. Statistics of some characters of egg, nymphal and adults stage of

Eucorysses grandis THUNBERG.

A
Character Mean Variance Sfo e\f’fiir(':iiaet?;n
Egg length 0.172 0.00141 0.2180
Egg width 0.110 0.00154 0.3563
B
Character Devsetl;)é)ernental (I)I;Stsfx Mean - Variance 0C1? evfiici;iﬁn
Nymphal I 0.1342 0.00050 0.1469
I 0.3404 0.00050 0.0660
Stage
Total length i} 0.6641 0.00156 0.0596
of the rostrum v 0.7838 0.00169 0.0524
v 0.8282 0.00231 0.0580
Adult " | Male 0.9080 0.00095 0.0339
stage Female 0.9565 0.00275 0.0546
Nymphal I 0.0236 0.00001 0.1500
. Stage I 0.0976 0.00002 0.0491
Width of Head it 0.1966 0.00010 0.0523
g -0 2440 0.00176 0.1717
v 0.2784 0.00114 0.1210
Adult Male 0.2773 0.00138 0.1337
stage Female 0.3082 0.00114 0.1093
Nymphal I 0.1488 0.00176 0.2822
) Stage I 0.2186 0.00585 0.3499
Width of Thorax I 0.5479 0.00190 0.079%
v 0.7723 0.00154 0.0507
v 0.8191 0.00224 0.0577
Adult Male 1.0325 0.00450 0.0647
stage Female 1.2400 0.00252 0.0404
Nymphal I 0.1860 0.00034 0.1069
. Stage I 0.2705 0.00099 0.1164
Width of Abdomen I 0.6460 0.00141 0.0582
v 0.9475 0.00354 0.0627
‘ v 1.0425 0.00507 0.0682
Adult Male 1.0325 0.00450 0.0647.
stage Female .1.2400 0.00252 0.0404
Nymphal 1 0.2207 0.00038 ©0.0883
I 0.3845 0.00069 0.0684
Stage
Body length I 1.1530 0.00138 0.0809
v 1.5695 0.00374 0.0389
vV 1.9450 0.00579 0.0390
Adult Male 2.0750 0.00006 0.0037
stage | Female 2.3250 0.00005 0.0030

(Number of individuals masured 2()



S OIF : AAFUoh AL UICET A ERRENTIE —229—
TR ED 2E&E, 10:7THA. IN3FA BEEITONTE, RLT 2E#EL UL, ZOHRIEIE

EERETHB.

Ei o B SHOERIMOSHOEREED, &k
D&, BOBEZELD EIZRM S0, BRI
AEEEDBIREN SHIC LI EDBREETITDN
T3 DO 2HIZ /T, RELZRDIZ. ZTOERIR
BS5ROMLTH 5. MrOEETONTREHDE(L

) ?
30
29
26
24
22
20

c 7 T %
Figure 5 The growth ratio in each instar of
Eucorysses grandis THUNBERG.
Each cuve shows different characters of
the nymph.
(x)..The instar. (Y)..The growth ratio.
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Figure 4 The relation of the body length to other
parts of body in each instar of Eucor-

ysses grandis THUNBERG,
mic scale.

in logarith

(X) ..The body length in logarithmic scale. -
(Y) ..The other parts of body in the same scale.

® : AW. y=-0.2987+0.8123 (x+0.1050)
O : TW. y=-0.389+0.8157 (x+0.1050)
@ : RL.T y=-0.2084+0.5643 (x—0.0328)
@ : HW. y=-0.7213+0.6454 (x—0.0328)
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- Figure 8 Significance tests for the constants of
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Figure 7 The relation of the length of each seg-
ment to the total length of the rostrum
in each instar of Eucorysses grandis
THUNBERG, in logarithmic scale.

(X) ..The total length of the rostrum in loga-
rithmic scale.

(Y) ..The length of each rostrum in segment
in logarithmic scale.

@--RLI Y=—0.7411+0.8522 (x+0.2084)
@ RLI y=—0.6640+1.0579 (x+0.2084)
O+-RLI y=—0.8077+1.1184 (x-+0.3411)
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Figure 9 The growth of the body part in the nymphal stage and the fitting of it to the growth curves.

(X) ---The instar

(Y) ---The mean value
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@ The mean value.
® The 95 per cent confidence interval.

— The modified ROBERTSONS growth curve.
The original from of ROBERTSONS curve.

BLT — : log {y/(0.8282—y)}=0.5310(t—2.2)

log {y/(0.8282—y)}=0.2460+0.6644(x—2.5)

TW — : log {y/(0.8191—y)}=0.6950(t—2.6)

log {y/(0.8191—y)}=01099+0.6388(x—2.5)

AW — . log {y/(1.0425—)}=0.6045(t—2.6)

log {y/(1.0425—y)}=0.0225+0.5637 (x—2.5)

RLI — : log {y/(0.2432—)}=0.7889(t—2.1)

log {y/(0.2432—y)}=0.0045+0.7870(x—2.5)

RLI — : log {y/(0.2870—y)}=0.7206(t—2.3)

log {y/(0.2870—y)}=0.4466-+0.6840(x—2.5)

RLE — : log {y/(0.2975—y)}=0.7684(t—2.2)

log {y/(0.2975~y)}=0.2113+0.6980(x—2.5)

HW — . log {y/(0.2784—y)}=0.6457(t—2.4)

log {y/(0.2784—y)}=—0.0193+0.5526(x—2.5)

BL — : log {y/(1.-450—y)}=0.6612(t—2.8)

log {y/(1.9450—y)}=—0.1796+0.5318(x—2.5)
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Table 8 Thermal rection in the nyemphal stage of Eucorysses grandis THUNBERG.
T I ! I 1 W v
Index Of - er"ture Range Meani Range Mean| Range Mean| Range Mean| Range Mean
the reaction
1% 9.6—12.4 10.49 10.2—15.2 11.74] 10.8—13.4 12.41| 11.0—14.6 12.94 12.2—15.4 13.57
2 11.8—14.6 13.24/ 12.0—15.2 14.11| 12.2—15.6 - 14.14| 13.2—16.2 14.72| 13.0—16.4 14.99
3 13.2—10.0 14.69| 13.6—17.0 15.37| 14.4—18.0 16.34 15.0—18.8 17.08| 15.0—19.0 17.02
4 34.2—37.2 35.67| 35.0—38.8 36.91| 36.6—39.6 37.97| 37.0—40.6 38.75| 37.6—41.2 39.63
5 37.0—40.4 38.4¢| 37.8—41.6 39.6Q 39.0—42.6 40.94| 39.6—43.0 41.32| 40.0—43.6 41.99
6 41.4—45.2 43.03] 42.2—45.6 43.77| 42.8—46.0 43.99| 43.0—46.2 44.70| 43.0—47.0 45.00
7 44.0—47.2 45.68] 44.4—47.6 46.02| 45.6—48.2 46.94| 45.8—48.6 47.22| 46.2—49.2 47.76
s 1 Slight movement
2 Keeping body in normal position
3 Begining of locomotion
4 Strong activity
5 Excilement
6 Falling down or keeping body in abnormal psition
7 Heat stupor
Tadle 9 Temperature zone of sctivity in the nymphal stage of Eucorysses grandis THUNBRRG.
Index of
the reaction 1 _7"\ 2 3 4 5 6 7
I Instar 275 145 2098 2.79 457 2.4
I 2.35 1.26 21.54 2.77 4.09 2.25
Il 1.75 2.18 21.63 2.99 3.03 2.95
N 1.78 2.36 21.67 2.57 3.38 2.54
v 1.42 2.03 22.61 2.36 3.01 2.76
Il
Injured activity zone 1
T \,T> ‘ Activity zone
I Instar 23.77 34.69
I 24.3] 34.26
I 24.62 24.53
v 24.24 34.28
A 24.97 34.19
Normal activity zone
% 1 Slight movement
2 .Keeping body in normal position
3 Begining of locomotion
4 Strong activity
5 Excilement
6 Falling down or keeping body in abnormal position
7 Heat stupor
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Figure 10 Life cycle of the Eucorysses grandis
in Shimane prefecture.

THUNBERG,

%
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F. D The first decad of month

M.D The middle decad of the month
L. D The last decad of the month

- The adult stage

O The egg stage

— The nymphal stage
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Summary

The results of studies on the ecology of Eucorysses grandis THUBERG, are described in the
present paper.

The results are summarized as follows.
1. Distribution and damaged district.

The results of investigations on the distribution of Eucrysses grandis THUBERG, and
the districts with ABURAGIRI groves damaged by them in Shimane prefecture, are shown in
Figure 1 and Table 1 respectively.

I1. Life history. ‘

1. The adults migrate from their hibernating place to an ABURAGIRI grove in the latter of
May or in the beginning of June and go into a vigorous and harmful activity.
2. The life history of the insect observed in Shimane, is outlined in Figure 10.

III. Mating and laying eggs.

1. Judging from the several observations that the mating is supposed to occur during the
morning.

2. Eggs are laid on the reverse sides of leaves of an ABURAGIRI tree.

3. The number of eggs in an egg mass ranges from 100 to 170 with an average of 135.
1V. Hatching and the egg and nymphal stages.

1. The egg period was 3 to 6 days, with an average of 3.9 days in the open field in Shimane

prefecture in June.
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2. The rate of hatching out of an egg mass alwasps showed the high percentage of over 80.

3. The study of nymphs was only successful in June and July of 1954 because of the difficulties
in rearing them. :

4. The nymph passes five instres. Each instar from the 1st to 5th ranged as 3—5, 4—7, 4—7,
10—14, and 10—14 days respectively, the average being 3.89, 560, 5.39, 11.33 and 11.51 days.

5. The mean nymphal period was 37.7 days in the open field in June and July, in Shimane
prefecture (see Table 2). :

V. Growing.
An investigation was made on the growth of some morphological characters of Eucorysses
grandis THUBERG.

1. The egg is almost ellipsoidal.

2. In nymphal stage the growth ratios were found to change as to the nymphal growth, and
the mode of changes can be classified into two types.

3. Characters as the width of abdomen and thorax, head width and the length of rostrum
showed linear increase through all insters while other charcters showed linear increase only
through tree instars excepting the first instar.

4. In any case the growth is negative allometric and the growth center may exist in throax or
abdomen; the growth gredient diminishes toward head.

5. The allometric constants in all characters are classified into two groups.

6. The growth of each segment of the rostrum is isometric to the length of the body.

7. ROBERTSON’S formula on the growth, which was slightly modified by the author, was
tested to the present data, but the deviation was so great in the first instar and no satisfactry
fitting was obtained.

V1. Activity.

1). Thermal reaction.
The nymphs were left in the 0°C environment for 10 minutes, and then the temperature was
raised at the rate of 1°C per 5 minuts.

Seven grades were seen as the indexes of their activity; “Slight movement” at 9.6—15.4°C,
“keeping body in normal position” at 11.8—16.4°C, “Beginning of locomotion” at 13.2—19.0°C,
“Strong activity” at 34.2—41.2°C, “Excilement” at .37.0—43.6°C, “Falling down or keeping body
in abnomal position” at 41.4—47.2°C, and “Heat stupor” at 44.0-49.0°C.

The nymphs in the older stage require higher temperature to start their activity than those in
the earlier.
Juding from these results it is supposed that the injurious activity of the nymph begms at

14.69—17.02°C and ends at 35.67—39.63°C, whlch is the limit of its acr1v1ty

Nymphs in all instars showed no difference in the breadth of temperature in which they can
be nomally or potentially activity.

2). Activity in an open field.

Table 10. Appearance of activity of the nymphal stage.

Time Action
7—9 a. m. Get into an action
9—12 a. m. C Normal activity (separate action)
12—2 a. m. Abnormal activity
2—6 p. m. Normal activity (separate action)

ép. m.)—7 a. m. Gathering repose



sokyu

sokyu

sokyu
activity


