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Noboru ABE * : Ecological Observation on the Paddy Field Inhabitants. (2)
Behavior of Animals Inhabiting on the Rice Plant,
Especially on the Vertical Migration of the Larva of Chilo simplex BUTLER. ¥¥
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TRERE LTOWERIFEIC S e SIHEROTREEL Y. (B4, 1950) Lol
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DLV EVETD S EXRKEENOBBSY 1ELBLTESLL. ZLThLr >
F =¥ Apus aequalis PACKARD @ 4:8E & FEPNHIE D58 & DGR L i L (5, 1951).
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4 AR 2 LFEOFEFE T~12mmfiric O, K ik Chlamydomonas, Buglena viridis:
WA L CHOIEY R T 5. AP LB CEIC X ©TiE Buglena sanguinea EHRENBERG
Tk BHRAIKOEL DL B, LEQHEGZF VYV v xR Tipula aino ALEXANDER 735
CHIRLZREINNT 5.

* I ARESTSEBMEPEESE  (Laboratory of Applied Zoology, Faculty of Agriculture,
Yamagata University)

**% Contributions from the Laboratory of Applied Zoology, Faculty of Agriculture, Yamagata
University. No. 8.
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Table [. The micro climate in the paddy-field.

(Aug 31st, 1949)

: 45

Time ' 8:35 9
Height Temp. Hum. V. T. Temp. Hum. V. T.
in cms in C° % in mms in C° " % in mms
\
1 26.0 100 2496 | 278 97 26.96
10 26.3 92 23.47 | 27.8 %4 26.18
20 265 95 24.47 i 277 95 26.28
30 26.5 93 24.58 2715 91 2497
40 26.5 23 24.58 . 28.0 91 25.48
50 27.0 91 23.99 28.0 88 24.73
70 ©.27.0 93 24.28 28.2 85 24.07
90 27.0 92 24.18 28.7 83 24.34
110 27.3 91 23.99 28.5 82 23.79
R 100 27.8 _ —_— [ —_ —_ _
V. T., Vapour tension. = Hum., humidity.
R, height measured from the level of the ridge.
Table [. The micro climate in the papdy-field. (Sept. 5th, 1949)

Time 8:25 10 : 23 13 : 30

Height | Temp. 1 Hum. l V.T. | Temp. | Hum, | V. T. | Temp. ) Hum. | V. T.

inems [inC° | 9% | inmmsjin C % in mms || in C° % in mms

1 23.8 100 21.85 25.5 ' 98 23.74 27.0 95 25.22
10 24,0 .98 21.75 25.8 92 22,76 2715 93 25.48
20 23.7 98 21.31 255 95 23.04 27.0 92 24.49
30 243 97 21.87 26.0 93 2327 26.5 90 23.26
40 24.5 95 21.69 26.0 88 21.89 26.0 95 23.75
50 24.8 95 22,09 26.0 88 22.11 26.0 95 23.75
- 70 25.2 96 2291 26.3 92 23.47 26.0 86 21.44
90 25.3 93 22.30 26,7 87 22.62 25.8 88 21.61
110 26.0 93 23.27 26.7 89 23.08 26.3 82 20.73
R 100 265 90 23.26 27.0 89 23.50 26.7 82 21.44
Table J[. The micro climate in the paddy-field. (Sept. 6th.)

Time | 8:25 10 : 30 12 : 50 15 : 00
Z!Ieight 'I"emp. Hum. V”;I‘ Temp.| Hum. Vi;lr' Temp.| Hum. Vil;r' Temp.| Hum. V;E'
in ems || inC % e | BC % | |0 C % mms | 2 C % | sums

i | | 1

1 | 210 100 | 18.47| 25.0 95 | 22.36| 26.0 85 21.23l 25.8 83 | 21.84
10 21.2 98 | 18.29| 25.0 90 | 21.23| 26.0 82 | 20.35) 26.2 89 | 22.39
20 21.5 98 | 18.63]| 25.2 89 | 21.27| 26.0 82 | 20.35| 26.5 83 | 2145
30 21.6 98 | 18.75. 25.0 90 | 21.23) 25.7 80 | 19.76| 26.7 82 | 21.27
40 21.8 97 | 18.77| 25.0 86 | 20.36| 26.1 80 | 20.04| 26.3 85 | 21.63
50 22.0 98 | 19.21) 25.0 86 | 20.36| 264 78 | 20.01|| 26.2 84 | 21.26
70 22.0 97 | 18.54|| 25.0 84 | 19.72| 26.6 77 | 19.85) 25.9 84 | 20.86
90 224 90 | 18.05| 25.4 81| 19.59| 26.8 75 | 19.68| 26.3 82 | 20.73
110 23.0 80 | 16.78| 25.4 78 | 18.77) 21.0 74 | 19.52)! 26.7. 82 | 21.27
R100| 23.3 80 | 17.11] 263 76 | 19.27| 27.0 74 | 1952 26.7 80 | 20.82
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Table [J. The micro climate in the paddy~field. (Sept. 7th.)

8 : 30 10 : 40 13 : 00 l 16 : CO 18 : 00
Height|| Temp. Hum. \C.nT Temp.[H"m- Vi';[“ Temp. Hum. Vi;xT. Temp. Hum. ‘G'nT' Temp. H“m.Vi-;]T'
In.gtne | in 0% 96 mms || 00 | % | g || €| 00} pypng || O 1'% | g | 807} % | e
1 21.2| 100| 18.47|| -25.3} 88[20.96| 27.0| 85/22.59|| = 23.5 97/20.83| 21.0| 100|18.47
10 21.6, 96| 18.35| 25,5/ 86|20.79| 27.0| 84/22.12| 23.6] 94/20.31|| 20.0| 100|17.36
20 21.8| 94/18,18| 25.5| 84|20.36| 27.3| 82/22.07|| 23.5| 95/20.40| 20.0| 100|17.36
30 220/ 93]18.20) 26.0| 85|21.23| = 27.2| 83/22.17| 24.0; 93|20.60| 20.0| 100|17.36
40 22.4| 91]18.26| -26.0| 85/21.23) + 27.5| 82/22.35| 23.7| 95/20.65| 20.0| 100/ 17.36
50 225! 87/ 17.57| -26.2| 83/21.05 27.2| 84 22.41 23.7) 95/20.65 20.0| 100| 17.36
70 23.0, 85|17.75| 26.2| 80/20:18| 26:8/ 81/21.19] 24.0 90/19.96| 20.0| 100|17.36
90 23.4| 81/17.42| 26.6| 73|20.02| 27.0] 78[20.57| 24.8) 86|19.89| 20.2| 98/17.19
110 23.6| 78/ 16,88/ 27.0 69/18.30| 27.2) 75/20.20] 25.3] 80| 19.25| - 21.0] 89| 16.52
R 100 24,3 74 16.71 27.0/ 691830 27.3| 7520.32| 25.7| 79/19.34| 21.0| 89|16.52
4 |
Table V. The micro climate in the paddy~field. (Sept. 8th.)
Time 8:30 11 : 00 13 : 30
Height | Temp. l Hum. |V.T. Temp.. | Hum. |V. T. Temp. Hum. |V. T.
in ems || in C° % in mms || in C° % in mms || in C° . % in mms
1 23.2 98 20.67 25,5 98 23.74 26.2 91 23.09
10 24.0 95 21.04 25.3 97 23.23 | 263 89 22.53
20 24.2 95 21.29 252 96 22.86 26.3 88 22.30
30 24,5 95 21.69 25.6 94 22.95 26.0 90 22.57
- 40 25.0 95 22,36 25.3 94 22.53 26.0 88 | 21.89
50 25.7 91 22.40 253 4 22.53 259 88 21.98
70 25.8 92 22.76 256 88 21.35 259 88 21.98
90 26.2 89 22.33 26.8 79 20.74 26.5 86 22.12
110 26.3 88 22.30 27.5 80 21.90 27.2 81 21.72
R 100 27.5 84 22.83 27.7 80 22.18 27.5 79 21.68
Table V[. The micro climate in the paddy-field. (Sept. 9th.)
Time | 8 : 30 10 : 50 13 : 30 15 : 10
Height | Temp.| Hum. V.h';l‘. Temp.| Hum. V.il:f. Temp.| Hum. Vu;l‘ ’_;‘emp.I Hum. ‘z’nT'
inems || in C°| % mms || B C| % e (b1 Cl % mms || 12 Cl 9 e
f |
1 24.3 100 | 22.15| 25.7 98 | 24.03|| 25.2 9§ 21.725‘ 22 100.| 20.47
10 24.2 99 | 22.19; 25.6 97 | 23.65| 25.5 88 | 21.44| 22.8 99 | 20.38
20 24.3 99 | 22.33) 24.8 95 | 22.09| 25.5 88 | 21.21| 2241 99| 19.90
30 24.5 98 | 22.36|| 24.8 92 | 24414 25.3 88 | 20.96| 22.3 97 | 19.36
40 25.7 94 | 23.09| 24.5 93 | 21.42| 253+ 88| 20.96| 22.3 96 | 19.15
50 25.5 93 | 22.58|| 24.5 91 | 21.81) 25.5 83 20.15’ 22.1 97 | 19.12
70 25.6 88 | 21.35| 24.5 92 | 21.02| 25.5 83 | 2015 223 94 | 18.74
920 258 86 | 21.18| 24.6 91 | 21.94| -25.8 80 19.89) 22,6 | 92| 18.69
110 26.0 85 | 21.23|| 248 88 | 20.53 26.0 82 | 20.35] 23.1 89 | 18.66
R100 | 265 87 | 22.35| 24.8 88 | 20.53 26.9 86 | 21.28| 24.2 81 | 18.14
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Table V[. The micro climate in the paddy-fisld. (Sept. 12th.)

{

Time

9 : 30 \ 11 : 40 | 14 : 00 16 : 00
Hoight | Temp.| Hum.| V3 1" ‘J‘emp. Hum. | V: T | Temp. Hrum. | V2 T | Temp. Hum, | V- T
il_licm‘sl in 0 % } mms ’m ¢ % | pms |12 © % | mms e Cl % mms

I [ {

1 21.3 97 18.20i 22.3 97 19.36! 23.0 88 18.35‘[ 21.4 94 | 17.72
10 21.4 94 | 17.72) 22.5 97 | 19.60y 23.2 86 18.18‘ 20.3 93 | 16.54
20 215 89 | 17.05| 22.8 97 | 19.97) 23.5 85 | 18.32f 20.3 92 | 16.35
30 21.2 88 | 17.07) 22.8 95 | 1954} 23.8 80 | 17.48| 20.3 90 | 15.98
40 22.2 90 | 17.82) 23.1 94 | 19.711 23.8 80 | 17.48|| 20.3 90 | 15.98
50 22.2 91 | 18.49| 24.3 87 | 19.70; 24.2 75 | 17.20) 20.2 93 | 16.44
70 22,6 91 | 18.72] 25.0 84 | 19.72¢ 24.2 75 | 17.20| 20.2 94 | l6.62
90 22.8 92 | 17.77|| 25.0 84 | 19.724 24.5 74 | 16.94) 21.2 85 | 1598

110 21.6 20 17.36‘ 25.3 83| 19 89‘ 246 73 | 16.86| 21.8 82 | 15.87

R 100 | 21.7 90 | 17.47| 25.3 83 | 19.89| 25.2 73 | 17.35| 22.1 84 | 1656

| |

Table Y. The micro climate in the paddy-field. (Sept. 13th.)

Time . 11:40 | 16 : 15
Height Temp. | Hum. ‘ V. T. | Temp. Hum. V. T.
in cms in ¢ | % | In mms ‘ in C° % in mms
1 20.2 100 | 17.58 19.0 100 16.32
10 205 | 100 | 1790 - 190 | o8 15.92
20 206 100 | 1800 190 97 15.76
30 20.7 100 | 1812 | 188 o7 1557
40 207 | 100 .| 1812 | 187 o7 15.47
50 207 | 100 |, 1812 | 19.1 o1 14.97
70 206 | 100 | 18.00 15.0 91 14.87
90 21.0 98 | 18.06 19.1 83 14.44
110 21.0 98 | 18.06 20.1 82 14.35
" 1
R 100 21.2 98 | 1829 ‘ 20.2 84 | 1480
i |

‘ 9:30~11:30, rain fall.
SR FHFeENM RS, XHE lom OFMEOBRERZSX 1009, FOiLOH)IX85
%, &I 1025, HE110cm O TR EIZS0~95%, EFHZRELT3%, 7
FHix90% fric 7 5. ' :
(4) BERoFEikEE
AN OMESRAERE, BoMc LYsA THEOLZHOEEIELIBE L. %
OFHRFIAKNLRKROBED THDO%.
8 A3LH
8135t L Im SIE2T.8C, W2, M.
TN RA I, MASYRTTES. FIUSHFY vREIE oA Y7 IEEOM
CRA. AT 5T IR, ELCHIE 77 (GEAORE) FOR. 1 % L.
9:45 .- 28.5°C, JgsR. :
T RNFRAFTEI. F VY SHICRZEP, #ik. T (EHEEOE) A CTEE.
2 u T v F HFAFRR.
9A5H
8:95 .- 26.5°C, s, A AT Do
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K. 7> A P rEREDIDORZF.

98 6H

8:25---23.3°C, WerE, il -
jn%”ffﬁm,k%ﬁhbf%ﬁﬁhh VU SHH +%m /i¥77ﬁ
okﬁﬁmﬁfé.¢yaa4ﬁ%.//xr/m&ﬁﬁmrma.«tu%ﬁﬁm
AT L.

10:30 - B} 1m 26.3°C, 3% 1m 28.0°C, Mems, 4.
2 RF 4 FTHATHS. WEALTHEERDOD D B. &%*@%@%u%ﬂ?ﬁﬁﬁ
¥Rk, ZEROLHS. /i#77ﬁfmﬁf% J oAby EME D £ TRA
TVW3. THFTH XL ~1 L.

12:50 -k E 27.0°C, 58 E30.0C, Hems, B
2 RF4 >R BROb DB FVUSH A AR /v A P RFSRT B4
LREEE L D v, o435 Py ERRK. AL 57 TR 4T e ) R
FHieHEs.

15:00 -~ 1 26.7°C, 55 1 28.8°C, Thus, Wexfifm.
I RIA FITERIE, EhEHROL DB F VY SHF LERK. o F ¥ T THER.
LReFFTIRGR. 72 A L ERK, v A YT T RBEWDG DT B N AHIE
9AT7H
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RATLD. FY-_"52xx VK, TIATIFI~ZI 7 o HELEE LT 3.

98128
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DORA TV BOLH 5. ’

Mh#&ﬁfmmméﬁﬁ%T5mE&Lfﬁi@%@@,k@@fé%%#ﬂﬁh%

> F ¥ 77, Promachus yesonicus BIGOT

€ *e 7 %77, Sphaerophoria laeniate MEIGEN

fbo 7748
L X e T o HAF, Polistes japonicus fodwigoe DALLA TORRE

J v 2 &K, Sympetrum infuscatum SELYS

> FH T &, Orthetrum albistylum speciosum UHLER

T T 7%, Sympelrum frequens SELYS

BHET3 0L LTRAOELD 3.

EPAS 34 7‘.:1“, Oxya japonica WILLEMSE

Vv 2xF v+, Tipula aino ALEXANDER

N BOEBOKBCRD 5B : B3 &L RORA € Lasbh 3.

> F YT T8 B A B 1O 2 TIRAKT B b D435 <, RBRALE RS
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FHRFHKL .

Y ST AEF 9%#53ﬁ@§105%®@%ﬁmﬁ$ﬁﬁT%%@ﬁg(,
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7o AT vE-- SEENGICRHEZ TRAGKT 525 8 Hid 5108, llﬁ':@l:ﬁﬁaﬁg%@
CHEET 3. ZLTHFBRXECSHCRDY, BRBRE2LGEILET 2. A 8~10m ffo
R AT 5. !

YFEBT LR COEHBHBLZeOE IA S HUERTH 5. [EEIFRFYIR A AR I
TRESY, TROEHREL D 3 S0iRicEbi 3. LA LB s 80 Ao L4,
BNEZHEL TR

TR F 8~9ﬁ@ﬂﬁ@ﬁhﬁﬁ%ELT%6%@hyMb,ﬁﬂ#hamo
., BEFEBL1AD, 108304, 1I3EEZ TRBEVIEECHRZ VAL T 3. 51
HREMGEDR D (R 2h, ABSEFWED T2 ERATHT 3. LELEEBRRE CHE
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Fig. 1. The vertical distribution of the larva of Chilo simplex BUTLER (C), Owya japonica
WILLEMSE (A), and T%pula aino ALEXANDER (B).
° o—o Temporailure or humidity in the level of 1 cm.
o..-o- Temperature or humidity in the level ¢f 110 em.

204 -



HH v # (B) OBRESFORTF b—HcKRL%Z.

Rglwﬁﬂﬁﬁﬁﬁmwa©ﬁﬁﬂﬁmlB©¢@ﬁmm&012mufmgt&#
b5, EIL9A6HRCIATHDIE, 10BEOAHIREZMBOEED D DL T
SAREE L, B0em 5B Them i c L HCES R ORALILS. Ll 6 B O13FE165E 1%
7 H OI3R205EIC 75 B E A HOBETHUIAICEDT & T, 4 b —H0 b DR FHCEH
Lt BbaIN3. ZLTHRsRLZCRONZEHE R fom M6 25em fOMTDH .

I RFL FTOEESHOETERZLE, IA6 BoficRiEIEOKRIECH :
b &R BARER D SNEV. EIBRA L WD LES Sbem 46 100em £ cORIIC
SALTnS. RS ESHOHERETRE, 986 HOEEDHBEICES IO LD 5% 2
X 0FDOLTH, BB 20em 55 0em fiOFE IO L ¢ HICEZFHERD D. Thix, O
EE A FTOKREMNERNIT, KIECED ESRWEDOTEE 2em 20 OFEHDR
OT, TOPEDFHEFCTHCEZIEBHCIZIOTH 3LE 2 bLs. (ZOUR,
£ 47 SOEEREEL AN DR.)

F VY S HH v EOBRESGCOVTR, BEEESOT HRLLZEERL BT
LRHERWE, 4 FTORESMOLH & Y ZFEEK L 45em 538 90em (ORI 53
Rz 3. Z L CREPHOEBLZHIR/LTVAR V.

RCTEEDHEZABERDBOKRI EOBRELBENTH L. ZNICEIA6H, Ik

OERAOERE T BOIBCHAOKRRENKLUTEsoT—#cE2, Z& 6 ALK
155 0EEOERE T HOIBH5OHAOFKERLE—HHC LD LR L. ZOB
fFE 3mm fro/NMEKE —BRCBEILA WS LWO TR/t Lic. T OFE O & OfHRIE,

it : ' e
0 3 Ll B A
60 L J = L ﬂ
e
50 ] o
L oo
n o0
u% e -
g °
s o*°® °
e ® ’
% ° [ ]
2 3 e ° ’ il
-
- ®
5 t ) 8 . °8
20 L ] L ] o0 [ ] -~
° L]
*® o8
[ ]
lor [} PS s - ~
8 e xe ®
r | b
8 o .
| PSP URP R SO Y 1 £l 1 i AT
0 5 70 15 20 5 57 20
Body length in mms. Body lsngth in mms.

Fig. 2. The vertical distribution of the larva of Chilo siwplex BUTLER in relatin to
the body length.
A, the distribution in the morning (9-10 a.m.)
B, the distribution in the afternoon (1.0 p.m.).

205




W RFEE @&FR £25

Fig. 2 IC/ 5@ b ic D7 . '

Fig. 2 ICRT, ADY, HLFHTOREAGORTERDE, om OF3LLEOH
RSN BEER, HEIOMmUTOIOTHBT EbdRH%. ZLT Bok, B
FREOFESHOBTLRS L, COMSWHOMK AT Oem OHI L H B F
PriciEsc &abhns. BIL, WMEBE LTS BARAAE AR 16mu UTFOREKTERR
Wik Hz BB, |

G Fig.2ckoC, Yok LTEAH)RECD 2REOSHOETER2 L
b FcKFa 5. EBI'L Smm ©OF, Smm §iEE0RE, 12.5mm ¥ fuik F 58, 16mm
0L T BHAG 19mm M EOBEL O SFTH 5. THT 16mm LUTOKEEREDD
Ok B ARLTCHSLHL NS WHBEBHELTOHmE 2 5, 4 MOLOLH
26N 5.

6 — & E =
L KAo#mERCOWT

EOEEINEERC ko THEYRF 5T L RS {MbMT VS, Abe (1942) g v Y
Z 7 ~x¥ Melarhaphe (Littorinopsis) scabra (LINNAEUS) %37k EOEIREREO ETBED
C#oT, FEBHLT 5 & LD, Kato (1948) @ e 2wA s Y+ 7 o 4 v Atlagenns
Japonicus (Anthrenus verbasci LINNE) OJEEE 7 7 » AHOIEMOMER L OBIRY, X
Kato (1950) & £ s ~=2" 954, Agromyza oryzells (Agromyza oryzae MUNAKATA) DI
BEREOTTE) &L SRR E OBR L B Lie. N C/KEOEMOIEENRRE &&ff%ﬁ
CXHOESREAE L 7z

FEPSHIT € 380 37K Bl DG RIC D\ TR BNCHEBICIA T4 % ~er ) 14 O LR
R 2 R OB HlE S L. (Kato, 1950) = OFIAI & d/kEIC/K2EZ BbLTw5
RHIT, BARTOKESIWeBORNEHE INTERIDEETH 3.

Kato (1950) i, 4 k=27 YV <40 1{L#l (5 A Fa» 6 BFE) OKHEHO
KIE 855 28°C 2 THBILL, 14~28C A THB. X 2L (6 A, Th) &
19°C 2L, 20~30°C BSAECHOR. EED 9 AinnollEisie kg, 2005
528°C 2 TORITELT 5. Ll hRBHOAOMETS b, KEK 3D LBENST
SETHD. WEHS S 2 TORE, BREOEREAMMHCOVWTRE, &< dERNMEICRT
&, EZTONTEENDORETD 5. chm?ﬁ@%%&#z,%%EKQ%MK#L
CHETZLERDSLES.

2. TEEETOR MoiEE

IKH OEMDEBNT DOWTIE, K (1935) & Z(LERE O IEENC D \WT, MiE (1940)
CRA R ) N4 OEBREICOWT, #il (1943) MBI OWTHH L. FER
BHIRCRF B+ 77, CRACIFTT, /oAb, vAHT FrE, 234
> =, uv/nﬁ/f#@ﬁﬁmﬁwfﬁﬁbkm,mﬂwib?kﬁﬁ%%#@cf
W3C EEiRD . :

KECRKST 2RBOH, 2ELTHEHT 230 25T, o3 ¥TF%ET
D28, TOMEORERO%MTH 245, COMODEBRETRT 7CREELF2END
L. Ldal, 72 AP vadE, o417 P rRAMHLBENIT 325 ST 553 20

206



e EE) OLBOTRERIDLEVWEEDNS. AFVIUSHIVE, axiF
TRYPO 5B (REN%N) RIEBILEWHS, 11EEICHE 3 L RESSI% kY, -
DN SEENLIRH BERTH 5. . MOR R CRESEROFEEICHE 525 LRty
77 (FR 1946) %k g (Buck, 1937) SFcdMMbN T 3. (B, 1948k v 51H)
RN BRBOER I T s Lk fRicsk b Tw3. phillip (1937) @£ < ORMA
I D\WT, Buck(1937) (& 5 2 Mt D\nT, B (1937) ik O D\ T, Hl (1943)
EA xNEZ ) N LCDOWTERAFA L. (G 1948k DEIR) FHEOHLE, =34
>, by RER 5~6m ORI X D RAOHEI & SN DO LHEDT.

KiC =2 A3 4 F TEOTRENDHEL O CEBC B 5O’y BEOREL (90%5575~
802ick ) BHEE T 5 L R BON BB IHED LF (20°CH 526,27°Chric 5 3) IRE T
BLEZONG. KIRERCHSHEDO LAOEREROEHINERECK T EEAF
NF ¥ > Anthonomus bisignifer SCHENKLINGIC 5E\n»T®. Kato (1938) OBFZE, 53 5.
quzuﬁr:ﬁx&mmwm@MMmmmmmmogﬁ%a%nﬁﬁ%brv5

. ZAbE B R OBEEBEENIC D\WT

_MEEQE@QE@%&¢ﬁ§&f%mme,%@7%mﬁif@aém%%ﬁ?'
B4, FBER 45em LUFIC T 2Ech 5. SHOBEEEORER, 98 6,7 8 & 75em
from3 et a&EE 22°C citE L b 1~2C Bilcd 5. XFEFR 27C ficHs
HE b I'Cl&Eflcds. cOOI~6C ZOKEBSERT 3 L OTYRETHCE
BT s0TcRAVWHEBbILE. BREOFTREZHLWINED (10%f7) EZohcE>s
WHRCEBERESEETSLER—TELbNLEVL. TOHLCOWTRSE, EOHROIRE
L& E OBRIIORELEHOBREL OBRY LoNBLELDS. X, BLCEDT
MRS T HCHET2ORPI2ICHEINZIONI LAEVE, TOALCDIVTY, &
BUHLTHZLESD D LEEbD. MTHCBETIHHREX 2, 3, 4 BOIMBTH D
SEfrOVbDOEDE D LHCRBEILAVCC E 3 EKD S L EEbILB.

v S 1 X

1. [WEE, BRI RE 2/KEOEMEOEEHRZL LIk L 7. ;

2. 9 AMEEILBARICRY BREETOMARE FIE L . Z L THLE lom, 10cm,
‘700m, 30cm, 40cm, 50cm, 70cm, 90cm, 110cm 3 @Zmﬁ, p@ﬁ rHELZ. 2ol
E,ﬁﬁﬁ%&%mTwhl I, W, v, v, VI, W M RLTH 5.

3. 9 BFHCRTRHEFR—FicH L lem kb ik#ik 110cm Bl HERF Lo Ha5EE
T, MEOZZOFEBKT 2~25C b5 cOZERBRKFCH LAY F 0.5C
UTFChs. LhLABRESTHERELARD, FHRBAEENEL K % BER—KIC
HWEICEWEES (L k lom Lk 110cm & BT 5 L HEOZRHSHRAT20%40,
RKREC/INCHEY, FERENCI0%MICK D, XL lem A TEREREE 10% ©
FHREHRINT2, FEX102% <k 3. #i b 110cm TREHE80~95%T, FEHET3%
TR 512902001 i B

4. ARG 2EHE LORROFEN L BE L. %@#%,EﬁﬁﬂTéiﬁm
B, TAUERYIR, AR, S, FIVITSHFIE, oFX¥T T, e ReFFT, %
FTRTSFHRF, )Ry FE,CF AT YR, TETHIFETHBCEBDIBDE.

207



WA FIERE BFER) 625

5. v ¥ 77k 8~10 RERSHIC R T 2 EERSBS WHAEBREEET. e esy
TR SRERKT B b 08E L, FRELLAED, FUBERELABNE (RS, «
7 uT v FHAF R I~ RO HEOE VR TR T 5.

6. TARA T S~ RBERFIEL TV 3 085 WS, BERD, SELAEH
CIEENNERIC 7 b 10FF4E0 B1RFEE 2 TR VA TH 2. FRIGEBREH X D 225,
HENERERDZ O LAVERTH 3. FUBREELRTS. SV vSHFy JETGoH
RERIET 2 FERADOL ( BRD 2REEHDREE, KREELET 3.

T 7o AT yARE SFRENDIIFEZ TORKK L LK, BRELCHIARD, FLE
BEERAEIETS. o427 Py FIREFAETD 20WEMEREO LETRIELES.

8. =RxAfr=, FVYSHIvE, Z(ERGROBESFAEHIELE. =24
>, FIVTSHT Y REREC X 2BESHORLEZRTD SNAENDR. R
L 55em %8 100em fHIc AL, #HFEEHLE 45em 55 90em Offic 3 AL Tnhiz. 8
BTHED=2 x4 FOFMTHIEDZC it 2em ffoghdix, ZREDyTFikes
(A FLT Wk & TH 5. ‘

9. LRI ROBESAOEET X, Fc X b EIMNCES. BID 8~9 FRE XN
FE CHik lem 956 Toom 2 CHWL, HBSCABN30RE lom 5 45em [§TH
Dic. LHBLFRICEZETHCEETS003L AR DHE lem 75 45em FCIC
D, ZOHEL LR 10cm 55 25em L tHO%.

10. zoOREBHTETION, 2, 3, 4 BoYBRSL L, FHROLOR—BICHALE
BEIE L. _ _

11. c@%ﬁ@%ﬁéﬁéﬁéﬁﬁﬁl {hhbhvnag, FHEHEH L b 3 KHED 5 60C
ERT 20T, cOBCTHCBET2OTRAWSHEEDILS.

5l A X ®

Abz Noboru (1942) Ecological Observations on Melarhaphe (Littorinopsis) scabra(LLNNAEUS) Inhabiting
the Mangrove—-tree. Palao Trop. Biol. Stat. Studies, vol 2, No. 3, pp. 391-435.

bayap  FE -(1951) KE &S0 EREENDISE 1. M TRG % 2 7 + = Apus aequalis PACKARD
DOEBICOWT P AFHLE (HRFE 853 5, pp. 311-318.

ERER (19500 —fpiRs JeXFHifREE 1950, pp. 141.

Kats, Mutsuo (1938) The Temperature Limit of Activity of the Strawberry Weevil, Anthonomus
Uisignifer SCHENKLING. Sci. Rep, Tohoku Univ., Biol., vol. 12, No. 4, pp. 501-510.

Kato, M. (1948) The Diurnal Activity of a Dermestid Beetle, Attagenus japonicus. (Diurnal Rhythm
of Activities in Insects and its Environmental Conditions, No. 13) £ci Bep. Tohoku Uriv., Biol.,
vol. 18, No. 2, pp. 195204,

Kato, M. (1950) The Ecological Investigation Concerning the Relation Bsiween the Climatic
Conditions and the Population Density of the Rice Leaf—miner, Agromyzo oryzella. Ibid. vol. 18,
No. 3, pp. 324-330. )

NI (1951) HAREMO ZROERFMEE & 150 IWPAFENE (HRR) #3535, pp.
291~310. .

F F— (1948 EHoOBYEE) HE75 WKk pp. 1-119.

[ RRD (1940) FEBERE O ERERICE BICK T2 BB oZAHBEAC R T ISHER, 2
4%, 55 4 2, pp- 148-161.

208



o~

KEEY D EREFTIZR (& 23)
Summary

1) Seasonal succession of animals in the paddy field is studied at Tsuruoka, Yamagatd—
Prefecture, Japan. ;

2) The micro climate in the paddy field is studied in the days of the beginning of
September, namely - the period just before the harvest. The vertical distribution of
temperature and humidity is measured in the levels of lcm, 10cm, 20cm, 30cm, 40cm,
50cm, 70cm, 90cm, 110cm above the earth level in the paddy field. Date and times of
measurement are shown together with the results of measurement in Tables I, I, T,
W, v, VI, VI, and VI ‘

3) In genmeral, the temperature in the level of 110cm, namely the level of the grass
crown, is higher than that of lcm, and the difference of tempefature between the both
is larger in the morning and shows about 2~2.5°C than that in the later times. And
the difference becomes minimum and shows less than 0.5°C just after the noon, and it
becomes larger in the afternoon, but it can not be seen in the evening.

The humidity is higher in the level of lem than that of 110cm in general, and the
difference of humidity between the level of lem and that of 110cm shows the largest
value, namely of about 209, but it becomes smaller in later times, and the minimum
value is seen in the evening and shows about 10%. The humidity in the level of lecm
is 1009, in the morning, and it becomes minimum in the noon time and shows about
8595, but it becomes 10025 in the evening. The humidity in the level of 110cm is
about 80 to 9595 in the morning, about 732 in the noon time and 90% in the evening.

4) Activity of animals inhabiting the rice plant is studied. The main species which
come to the paddy field are the larvae of Chilo rimplex: BUTLER, O.xya japonics WILLEMSE,
Tipuly aino ALEXANDER, Promachus vesonicus BIGOT, Sphaerophoria taeniatr MEIGEN,
Polistis japonicus fadwigae DALLA TORRE, Sympetrum infuscitum SELYS, Orthefrum
albystylum speciosum UHLER, Sympetrum jfrequens SELYS, etc.

5) Promachus yesonicus appears on the paddy field from 8 to 10 O'clock, but this
species can not be seen in later time. Sphaerophoria tueniata comes to the paddy field
in the morning, but a few of them are seen also is the afternoon, but no individual is
seen in the evening. Polistis japonicus fadwigae comes in the time between 9 O’clock,

- namely in the time of high temperature.

6) Oxya japonict rests on the rice plant in the morning but its activity increases
according to the increase of temperature and to the decrease of humidity. And this
species becomes most active in the tiine from 10:30 to 13 O’clock, but the activity
decreases in later times. 7pulz aino rests in the morning and it becomes active in the
afternoon but it becomes inactive in the evening.

7) Many individuals of Sympeirum infuscitum appear on the paddy field from 8
to 11 O’clock but the number decreases in the afternoon and no individual in flying
is seen in the evening and also at night. The activity of O thetrum albystylum speciosum

" is about the same as that of the former species.

- 8) The vertical distribution of Oxyae, Tipula and the larvae of Chilo simplex is studied.
Oxya and Tipuly do not show exact difference in the distribution according to times,
and the former species is bistributed between the levels of f5em to 100cm, but the
latter between the levels of 45cm and 90cm. But in the days of the ending of August,
the younger individuals of Oxya are seen in the levels lower than the levels in which
the adalt ones are seen.

9) The vertical distribution of Chilo simplex is clearly different according to times.
Namely the larvae are distributed between the levels of lem and 75¢m in the morning,
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and the larger number of them are seen between the levels of lem and 45¢cm. But it
is distributed in the levels between lcm and 45cm in the noon time, and the larger
number of them are seen in the levels between 10cm and 25cm.

10) Individuals which show vertical distribution are the larvae of the 2nd, 3rd and
4th stages, and the larvae of the lst stage do not show vertical migration.

11) The vertical migration of the larva of Chilo simplex seems to be affected by the
increase or decrease of temperature, but exact mechanism of vertical migration is not
yet clear.
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