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ther.and as the ‘soil temperature - falls ahout 14—
ST,
becomes hjgher than that of the upper one, they ’

migrate. deep into the soil below the frost line.
and the temperature of " the lower part . This seasonal .vertical movement of the white

grubs seems. to be.caused by their thermotropism.

l’opulahon of Wlnte Grubs in the Nursery of Young Ceder Plant. Kexzo KOJIMA
(Entomological Laboratory, Koch1 University, - Kochx) Recexved Nov 8, 1956 Botyu-
Kagaku, 22, 104~107, 1957 (thh Enghsh resume, 107), : o
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Tablel. Individual number of white grubs

" collected at Kltayama nursery, ‘where 12 places
of 90cm><100cm quadrat were digged. -

Dgxte Feb.9. [ June16| Oct.16
Depth of earth : .
digged in cm - - 0—15|15—30- 0—15 | 0—15
‘ I II:arva 7 .
o F e N Larvaj 164 "18 |, 5 .18 ¢
A. rufocuprea I Larva| 15| -1 - 3
: Pupa 10
. -l Larva] 32 15 i 1
A. castanea ,I!ugzrva _245 1‘82 - 1% | 7
: Adult” | 26
L.morosa U Larv\a 10% 1
.P. japonica. gu{;:fYa 7 .
M. japonica ﬁ Egz T 3| 4
H. picea % %:aa;:: P o1 1
A.cuprea - J Larva 1| B | . .
Total number of ‘ ‘ .
individuals . 483 210 286 4
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Table 2. Individual number of white grubs

- collected at Nissy0 where the surface of earth

. covered with gravel.” Number of the grubs is

" the total digged at 10 quadrats of 90cm><
100cm., .

Frequency ‘in percent

Date Mar. 4 . Juné 16_
Depg;g‘;i farth - l0—15/15-30 0—15 | 15~30
A. rufocuprea I Larval 42 81
i : H Larva 6 2 42 13-
Cf Larvl 1| 1
. " A. castanea I Larva 11 o
Pupa 2
Adult ) 1
P. japonica . I Larva). 1
- . K Larva| 28} 1
M. japonica | Larva 1
/i.-cu.brea : K Larval - 107 13
] Adult -4
A. daimiana [ Larva] 14 1
Total number of ~ : 1
individuals 103 51 49 13
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Life stages of insects

Fig. 1. Age distributions of Anomala rufo-

cuprea (Q) and Autoserica castan_ea‘(.),, at

three different seasons in a year. ——: February,
: June, — = 3 October. - :
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_Table3. Decrease of grub popu]ations repre-

. sented ‘in percentage ratio between two
different times of observatlon, at Kltayama
nursery.

Name of species Feb. /June ]uhe_/Oct. Feb. /Oct.

A. rufocuprea | 51:28° | 76.14 | 89:81
A. castanea 57.97 95.90 | 98.28
Average of total | - 58. 73;' | 8811 95. 09
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Table 4. Decrease of - grub populations
. represented in percentage ratio between March .
and June,’ at lesyo '

Specles M,,. /June
A. rufocuprea ~ 32.10 . ;
Average of total 59.74

B DIR IR S 2 RIS 5 BEie A X
WL HI ATV XS iIcEbh s, 6 ADRICH

o2 iE—T - \

U<k btﬁ!ZEhiiuﬁk@jc-‘: L\DK%":*EKJ: b, ik
DINIVE SR ZLENTELSThHE. 6AK
39 2108 DML T OEISFHORRORER -
LT, 1081 1 IR Uicd 5 il
BHHARD 2 A LTRAL RIS DT LE DT
ah5, 2AIHT 3108 ORISR B
ES-THIZN & W%K@@E@*ﬁ%ﬁ@mh VeHbU T
BEHRTHEINAS. COEOITE XIHDOHHILD
mm&%ﬁm%wctm,ﬂwﬁwbdbdKbe
RS : b

,'T_sﬁﬁgwﬁg
Jill, BEHHC 2 HOMMOATIILE 2 34 %,

) THRERY F:ﬁ':r\, vxaNzd, iT DAY

% Pélya- Eggenberger ﬁ‘éﬁ?ﬁ%tﬁ/\b**ﬁwﬂ’
UTNB L &85 bbsbil 3. wU6H aip\'g“n b

. Poisson BT LT 5.

ISR & T YR % 3 3 HIAIOMY

FAREBY FAFRETH,, SOOI ERDT

WA 3D 53 Poisson BTz 2003, MK
@ﬁ»@ﬁ@@é(mmmﬁmm@uxormace'
BRUTWS & ) iclbin b,
-wﬂmuﬁbmﬁﬁmﬁmw§bwbvhtwk6
AEb S BIAEABDIRL LT BDICE X a N3k
£HOATHE Pélya-Eggenberger Biziz b, 502
AERUATHII S EDTWE. X7 HEnyka

 HRZDHTOIRD ﬁﬁl&iﬂ(b@‘b\t&)kc "Poisson L5}

% b'CL‘éOD'C‘E?)F)j. ‘

Table 5. Distribution pattern of grubs at two dlfferent pomts and dxfferent seasons.
Place : Date_ of obs. Name of species ® | s¥YE Type of distribution
- A. rufocuprea 17. 083 ..5.025 Pélya-Eggenberger
Feb.9 A castanea 38. 667 5. 582 Pé]ya Eggenbergcr
' Total | ; 57.750 L3 791'_ v Pé]ya Eggenbergor
]'(imyﬂma A. rufocuprea 7.333 | 1.223 Poisson
nursery . June 16 A. castanea 16.250 | ° 1.322. .Poisson
Total 23.833. - 1.365 Poisson
R A. rufocuprea 1.750 3.337 Pélya-Eggenberger
" Oct. 16 ‘A. castanea 0.667- | 1179 " Poisson .
‘ ‘'« '} . Total . 2.833 1. 2.622 Polya- Eggenberger” -
A rufocupfea _ - 8.100 8.490 Pélyd:Eggenbergcr
Mar. 4. ' P. "ja'ponAica 3.000 5.260 ‘ Pélya- Eggenberger
Nissyd S Total - ‘ ) 15. 400 5.875 Pélya-Eggenberger
June 11 ) - A lrufacuprea', 5. 500 1.625 ) Poisson~
Lo "Total -6. 200 1. 246 " Poisson’ ..
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- Résumé

The populatxon of white grubs living m the
nursery of young ceder plant was mvestlgated

“under their natural condmon, and following

with the

w22 B—1
results were obtained ;

1) ' The grubs moved vertically with the scason.

2) The number of grubs decreased to about
6025 from February to June.

3) The number of grubs of new generation in
October decreased furthermore in comparison with
that of the preceding generation in June. It is
thought that the reason was the . seed-bed had

' been changed to‘the planting:‘bed.

- 4) The frequency distribution of grubs agrees
- Pélya-Eggenberger ‘distribution in
February, but in June it changes to the Poisson
distribution, and in Oétober comes back to the
former. i

5) It is assumed from this survey that Anomala
rufocuprea and Autoserica castanea complete
their life cycle in one year, and Melolontha Japonica -

completes it in two years.

On the Annual Occurrence of the Rice Stem Borer in Shiga Prefecture. - Epidemiology on

- Chilo suppressalis Walker.

I. Tomoyuki Suimno (Shiga A/gricultural College and Shiga =

Agricultural Experiment Station, Kusatsu, Shlga) Received Nov. 10, 1956. Botyu- Kagaku,

.22, 107~113, 1957, (with anhsh résumé, 113).
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