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" Polistes wasps as natural enemies of agricultural
and forest pests. II

(Studies on the social Hymenoptera
of Japan. XI)

Rokuya Morimoto
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THU, AERRREENERTCS WL, ROLRBT Y FFAFROERKEOR WS
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B MSCHEET AL 7 P2V T o+ HAF, ¥ e 7 o7 i ~FE0FUMRIET
O T LB M, L, 0L 5T v+ ¥ AFEOEHERC OV C ORI
BERELNL, AL Rabb (1958) DM REY bRV, ZOLD TS FHFSFHOH
SRICRT B EHERSRICOWT, ERRMRCKT 5 At ok, T WRIEME
Ty AAFEHOFE YL LTORAEFHBL LS L+t 2 hahih 2|
DT HEF TR
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B b HEOER T 2 SEDOEEIGEVE, FEOMEMR LA L IBLTHESX
NBLHTHD. LOLDERIBMITE S EFERGEEL (RET L ERL 5.
EERCFEOEL 7 e T+ #HA5 (Polistes chinensis antennalis Pérez) Th 5D
7% BARREETOZ OFOBEEC OV TR LR, BIREE L e (554,
1953), = DFEIFOMD, HHREHAOH, BEEOEL KHHBMMATHERL, T0k
DHEOFEROER S, HENERECHHCER LI bOOHNAET, ERRE{ s
fedd, 1HEYMD OAMOERES EloRe /b L.
FIRYTEFHSFOIDL S nBE, EEREORGLBEO L, EHEEL L TUL
B A = OFRICH D fhiTF 72 b D%, MTE2LRS Y FOLICERY i, Zhzld
EDEMCE RE L (B 1RD.

1M 22y Pz ATaEHL

HIIEARF FCERLbO%, RELHRCEEL TERBICESL, ARz 12
ThE 24 BHSHETHL, BARCEBMN L OB o THYRE D,

B BELCBET 84, BENILL T bB0ORO L DR L EE LSV
wENIERER Y, EEAEECRS. ChTR LT, EEBBEREO /23
Ti3, HBHZELALRELVCOTHROFEERDY, BEIPEESOEENEBRETHLBDS,
ERMHSBEIL RIS ESRET, BERET AL E KK LB TS,

T I H ST OV T OAERBSERTR ORE, Mo BsEEL, £ET 5 ohT
EFEMOBCHT 2RO 0 (EEIEOCLER) XL s, BB T 580
HFECRAC T, HEUENFHBA LRIV LT ) BROEET B LB LI D
fr. fEOT, BOBEL T 7V ASAFHEOZOEFRAFIAL T, BCENTETHLE,
e TULT 20T 5 OB LEUTH D LmIh b,

BEfETHCYOTULTES LT, Y&, HogrgL, B2, ThoEOHNL
s b AW AT T, B, BEpdhm, Hathh, POIHCEF L CRALThDHH 0%
BEONRI VIO THB. 0L ) RREORIIIEREBY S o CRBL TRz L
EWFEOTE D, BEROBORESIERTHEHEANS .
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A, BRAEEVICRRER

KB TT 198945 —8 H oD, SRRk K HRE LRI TR 2.
FRRFE UTER L7 Z 2y 7 &> F 373, ERVIE270E, EREitok
MR B L Ty 2R D D 2 L BT E ol £O7-biEh bBEIL I -DTh
B, FL U THEHTARERTCRC TREURBREEL .
EPRBICILTTHy AV EIRL, $OTEFRO—DThE®Y e Fa THE
DB DT, WK% & 5 AR ORB YT o,

% B 1

T OYERICHURN L5 54 36 m2 B b, WHIDKAET T BB 13~18 f
OF -ty M Phiz, 55 25 5 1855, gbkiceryeda w0443 5 DOHHUCE 5 R
Tefd L7c.

TR DT 2 Y TV FHAFORRIWT, WTALNA, WwEFOESTHOTRILA
LOTH S, W T~THlbiioBFicdy, Al 1R solitthine. chbolul
DN et il k-0, B MO8 8 LA A LLO LM {51y L 1.

TR UL 1 iR L.

Table 1. Number of Pleris larvac which were lost in the

cabbage field No. 1, on May 26 in 1957. Three
nests were used in this experiment.

Number of larvae at
Cabbage No. 3:00 i.g_: o0 {?):Lmtl::vzg
1 5 2 3
2 5 4 1
3 5 3 2
1 5 5 0
5 5 5 0
6 5 2 3
7 5 5 0
8 5 0 5
9 5 4 1
10 5 1 4
1 5 2 3
12 5 4 1
18 5 3 2
14 5 5 0
Total 70 45 il

6 H 26 [19~I1 HreaiRTF, 13~18 bl 4 2 BRI DME < SO Wik MBGT ol &
WE LIz ool EBRERH vy oFs sYREWRT 20 R BTN, Eh
Ao ReaEToMdEd, coBEfonsryroFz d0HREMETIEc A3 Rk ork.
R, BAEYYoFa THREEr VICHALTRS, BERECERD SZOMICHE LB
WEHDEDT, BIRCRONGERIEE LT, HEOICHRE LMD T &+ B F ORFIEE)
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BRI DA S SOF » 7 25 WA, ¥ vuFfa vod 535 20OMHL% 5 Rt i
b Lz,

5H27THEE, 61 REORMIChiR L, 2 ulopE ey, oty v F g vinkoit
dlb LA, o lid B 1 ST H 2. G Ra] Ui Bt 2o o, SR Go iz G
R B SN S S s WD IO 5 B, HOWEE) I B L S EY
BAXOFIENET LD TH S,

oY 2 i AR s L s, GElh] LBk, MboREb e 2 <i2tcboid 1L

Table 2. Number of Plerls larvae which were lost in the cabbage field No. 2,
from May 27 to June 1 in 1959. In this experimenls three nesis were used.

iy 28 v 0.V v flum:aer of
8:00(A) 12:00 7:30 17:30  18:00  17:00(B)  Of, Ve

Cabbage No.

PRSI N b=

L1l lenal I A | ereneeen menerenm snentocsen
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O Q0O SIOCOS QUIUUILtE YIMNUIY AT en
C OO A WOSDE Sk kW BTt O it
C OoOOCOW NOOCM OOkttt GShF L kb LN
C OO INOD D Wk DO NSRS
O oCCoO OO O— DS NSO MM LGID
COoOOCRC HFOCD ONSND eSO o OMWES b
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oL A hods. HEVENDIC5 B 27 Hind 28 FiZoflicifl Lizdnhnt 25 pLThoihs R
Moic 2T AT o8 R EM L, S H 2 A 6 1 BiZo 3 BRI AR LA 13 juT,
1 H3E 45 b TH DNk,
P B 3

SIS 6mE b, e b A L), &40 145, %0004 8, i) 196 fiA . o
¥y o Fu Sdfib b EE LTRELANZ T L DT, W IR T 5 EESE C ahb i
NRELOT, ERMEICO AR TMAT it L.

ABMB I O>TEADLITED 1R EAL LTHBL, FhoolotozryvyoFa vihdh (3
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ek o5 i, 1.2 TRIERDT) EEGL, EORORMIC SO TEHE RO € v Fa vl
OWMAEET 5T i Ui, dnhid 5 H 27 Bic 4 [0 L, dl& L1,
YR ok 7 s 2y T Y FHAFRINT, PR EEMIMEROLOTEHYD, MaORORE
Biko k5 TH2k. ‘
B No, 9012, fhtXetkl 9 e ; Wt No. 9014, se2bitES 1 ises, 148 ;
Yt Mo, 9016, 4itjiedbil- 4 pe%; N0 Noo D027, it jbifEl 9 Shes ;
I No. 8029, gl 5 #hik.
AL ) SRHO SN LT ANT T -8 o M, DRIBNC b M BT AR D AR
Li.
Table 3. The same as Table 2. Field No. 3, on
June 27, 1959 (five nests).

Cabbage No. 9:00(A) 12:00 15:00 19:00(B) I‘{::Pv‘;‘;"(‘}{_‘g?

1 5 5 5 5 0
2 15 12 12 12 3

3 7 7 7 6 1

4 2 2 2 2 0

5 d 5 3 3 1

6 8 7 7 6 2

7 3 3 3 3 0

8 9 7 7 7 2

] 9 7 7 7 2
10 8 3 8 8 0
11 17 16 16 16 1
12 2 2 2 2 0
i3 2 2 2 2 [
14 4 4 3 3 1
Total 93 85 82 a0 13

W3 BB A L, ZheHodBodinE Sk, EMELEOHT Yy v u Fa THI
OFRBE TS, PiA2kE LT 13 1504hbiiyl LT b, 3#60T, AL YOI
AT 0.93 = 0255, [HHISkE LTid 1823 £ 500 k155, 4G ol kot RrtboTh
SN, —EBAOERERDLTHAELAEEN L.

HiMHC 353) 27 o+ H S MO IR OE, B H ik LT o7 @, Wicnek L7 2 ¢
YT UFHNFORRMRIES {, MVECEEERISRT LS L0 T, MREEEHML, aJldT
prrdTEihotn Uhbl, JlciEok ELoNBAOT v+ A7 ek L Bb <4,
H, HCESLTHELLEDT, Sho0Mick MBNREIRE#ITAZ L LB TELN, FHEE
¥ i3 i +5F (P mandarinus) e kO TAR, YT irdHrF (P japoricus) € 12T 2 [H)H#k
AhDoOR Rl E . ChRBSSAoEREED L ANBED TOTFRLHTE 2T, #H
BRI DO T H ST AR MO THA LT tnsibhd. %27, MR IHNhoey
v Fa VLo MBS 36 LA EE X h b,

B B o4

MBS EER 3 & n) LESRZEM, Sy ~vid 10 3, H3) 14 k0 140 gEE-HioTHGoN,. 8
ADORUFLHIOER S EFETH LM, 140 HoEBE oM dAX E LT 18m X 1.8m *&#7T
By, i 16 BED 4+ v A Adiie,
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No. 9012, 3REptE> 9 i ;

No. 9014, UMl 1 fHie, 1408,

Nao. 9016, FEiviffl 5 {Hs ;

No. 9027, IRtk 5 ek ;

No. 9029, mviEl 10 His,
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Table 4. The same as Table 3, on
-June 30, 1959 (five nests).

Cabbage 6:30 1830 No. of Jost Control . .
No. (A) (B) larvaelA—B) Cabbage No. 6:30 18:30

1 4 2 2 1 5 5
2 0 0 0 2 4 4
3 5 4 1 3 1 1
4 3 2 1 4 2 2
5 4+ 4 0 5 0 0
6 3 4 0 6 3 3
7 7 3 3 7 3 3
8 2 2 0 8 1 1
9 5 5 0 9 6 6
10 15 9 6 10 3 3
Total 48 35 13 1 5 5
12 1 4

13 7 7

14 2 2

15 1B 13

16 8 8

Total 72 72

O 6 H 30 HiSfTH DAL T, DGR 4 RIS LR, oL DTRIALE LT
Atibnb o€y Y Fa v ol HREER S E, SBAYORIEEOTII B 2T ST &b
Hind. CHOEOMELAMNOAEI 130T, 1R 13 L0590 Th 20T, WBAKE L
Tid 182 .k 826 YA, LRI L LS4 D,

SAUCE LT, SRTH-TY v H R MGG E N St X TEL, L
Gl A E o T ik, A KWL TH S

CL D TG P LAY b G oo ERMIES & il LTt b b, 14 81, F50 14 B, GF 196 B & v
PR LA USRS SERT (TH071Y B LARRICL L, NGy P nFy
DD ES I A tidpods. LX) INBOBIBNIC BT, #3lh 5 EEKC 1R L,
NG I DR ¢ 2yic 2—8 e, 4 HEUEE DoEy vaFu il s L 2ok,
WD E - & o Fa TGOS AR KRy, RO O%ER L Bk G
BB,

Jrkdic Fio §OEES 4 2RLLOT, BRI RS L o SEAnUo %R E FETH
A, RRESEELTE, 7h 138, 1BRuCEAE LORELHRODREELEL, 10 Ho 115
QBB TT >+ H 4 FHEOHREDEBE L.
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Table 5. The same as Table 4, Field No. 3, on
July 9, 1959 (four nests).

Cabbage w, . . . Number of lost
No B¢ 7:00 7:30(A) 13:00 18:00(B) ‘o0 (A—-B)

1 ¢ 048 -0 0 3

2 1 1C--2 0 ¢ 3

3 1 0-|-3 1 1 2

4 0 00+3 2 1 2

5 0 004D 2 3 1

B ¢ o+3) .0 0 8

7 i 1E+3§ 0 0 3

8 0 0043 0 0 3

9 0 og+3 0 0 3

0 1 1042 1 1 2

1 1 1 +2) 1 1 2

12 0 of+3) 0 0 3

13 0 o(--8) 2 1 2

14 0 o(+3 1 9 3
Total & 43 10 Fi 36

g

Table 8, The same as Table 5, Field No, 3,
on July 10, 1969 (four necsts).

Cabbage -, . . . Number of lost
No. 7T:00 7:30(A) 13:00 18:00(B) larvae(A- B)

— .
[=0--F--L- RN PN

o HOOM OQQMN ODemQ DS
RRARR =

S .

J

B b

\9\.}\./
- DRy OSSO OSSN
| S-O- S50 OODODMN

g LMD MRS WDWEa O

WO RGN 6 RENLAY, TBRINCHINLGIRHBALHLELTHS, TYF AT LLH
MARLALSLE S MRTABMERS C LT aigholkBo e . LbL, ilEle
NEOER LT EOT WD, KEOBETIRNE (2T DE D RS, SRk
BENLPHIFEOTO L EHEFOT, WHROBEERICEMTERTE, COLANH
ik, MR RSN THE AL L BRI RHEET D EMNTE D,

B LT T o H PO IR AR L i k58, TR =113 T+
FHMER LTy Y aFs SHRO¥EIR 22 MTh2k. ThES3E7 22w T+ AT (e
THREWNA) DIEZ 803 18, +HEITFTUFHNFNE, 20TV HAFRBY oy T4 o
FHE 1ML DTHD. Chick2>THWL AL S, BEcEBOTT v+ ¥ liic L 2TH
BREILZwy v Fa 2P ESL, ERIMMCSEHLVERD 7 220 T H I RFELLIEOT
55,
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SR M LA HENI SR O A MBI B EE LT T, ZomEild#H 200m? Thot, 44~
Vit 26 5], 155036 M, 676 BEE R L 72,
CORBTHRALCLY D2y v aFa 7 ho@BAYMchTH LA, Ty HAFCL
SHEROEEMW~ LT LIC LA, MOy Y aFa 7 Upho AR TN T ] 31 O
TERAAT O, AR LRMEEC LT LGB, 20 kodhloda )L TN ko sy
A% Edkie, EnEhode 1 P24 4R35 ToihRE, RREFT -2 oW il L.

Table 7. The same as Table 6, Field No, 4, on
July 31, 1950 (five nests).

Cabbage . _10:% ~  17:00  Mumber of

No. ) V-III(AYy 1.1 V-IIB)Y 11T (A—B)
1 o(+1) 1 1w 1 0
2 +1) ] 0 0 1
3 O(--1) 0 1 0 0
4 0E+1) 0 1 0 )
b oD 0 D 0 1
6 0(-|—1% 0 0 0 1
7 0 |1 1] 1 0 0
8 1(-+1) 0 0 ] 2
9 0(+1) 0 0 0 1
10 O 1> 1 0 1 1
11 oD o 0 0 1
12 0 +-1) 0 1 2 a
13 ot 1) 2 0 2 1
14 (41 2 0 2 1
15 0(-I-1) 6 0 3 1
16 0(--1) 2 0 2 1
17 101 3 1 2 1
18 0r-|-1 1 1 1 0
19 0(--1 ) 0 0 1
20 {11 1 1 0 1
21 GE+1) 2 1 1 0
22 o¢-| 1) 1 0 0 1
23 0?-1-1) 3 0 3 1
24 01D 0 1 0 0
25 101D 1 2 3 0
26 3CFD 2 4 2 0
Total 64-29) 27 16 25 17

* Roman numeral indicates larval instars.

WMTRBERLAELSCAED 2y v ofa vYoBERES TN, B0, MTrolkiel 3—
S Doihd 6 AN ZiCH KT, MIRAARDF ¢ -2y Eic 156 + 26.3 1T it LR L Tnigdho
RIEEING. o XIBREFRBOMIBIKEBENTY T v+ HFHoahiElanmimgec, <
v oFa oRENSI LEEN0&T, Tv+rHar iRt >Tk, FiRE LTEAEZ T+
<Y O kDI AA Uikt NG ORIk AORANIB S, kL Tn AT LD
i

* B 78
T DTSSR b MO WEDES T (REECHF D PRI RN~ S ewiciF D, MENIMo
M UL D LWL TE L. TAEHC L>TENR S 1 9" 2T RICGR LA 263kic s 1)L
o0 4, § FOYMUNNEEIRT S8, ORI TATHROE. K45 COMhoriin
M ih o0 b iR Uis, SR T TREDRE LA D+ + < kO 4 5 @b T~T
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Table 8, ‘I'he same as Table 7, Field No. 4,
on August 3, 1959 (five nests).

Cabb;ge No. 8:00 10: 00 12:00 _16 : 00 _18: o)

1 1 1 0 0 0
2 1 4 o 0 0
3 1 1 1 1 1
4 1 1 1 1 1
5 1 1 1 0 0
6 1 0 0 0 0
7 1 1 1 1 1
8 1 1 1 1 1
g 1 g 0 0 0
10 1 1 1 1 1
n 1 1 1 0 1]
12 1 1 1 1 1
13 1 1 0 0 0
14 1 1 1 1 1
15 1 1 1 1 1
16 1 1 1 1 1
17 1 ] 0 0 0
18 1 1 1 0 0
19 1 1 0 0 L]
20 1 1 1 0 o
21 1 1 1 1 1
22 1 1 0 0 ¢
23 1 1 1 1 1
24 1 1 1 1 1
25 1 0 0 0 0
26 1 1 1 Q 0
Total 26CA) 21 17(B) 12 12(C)
A-—-B— —C=b A—(C=—14

Table 9. ‘The same as Table 8, Field No. 4, on
August 4, 1959 (flve nesis).
Number of lost

Cabbage . . . .
Mo, 8:00(A) 10:00 12:00 18:00(B) ‘jaryae(a- B)
1

0 GO It T et DY D R Pl el e e et (S et ek e 0 ek S b b
SRS OO O D S et et b e D ek el D D el D ek ik
HHEEORH OHHDOF HFOOOR OO o= Oo

—
(-]

DA e et e e e et 1 e ettt e P et et

P D e e gt et et D) G b i bt e ek (D fd e et () el e

1=
End
£
—
-4
(=]
ba
1
=
(1]
[
w
-
LE-]
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WHE2T, WEAAD Y aFz SNOTEAHmSTIE L L.

LR T BU SOOI ELTNG 8, 9 RiTRlie. HEET BUF 8 LI AN Fr AR & © 1
kg {, FEPHBEHdUOFFEO MWD 1 DOl LT A& o L 8gignn
GALD.

ZH BRI, oo mBE 4 RS Saiie, MUEEE® Lot R O ELD (kT
BLT, A REFEOMEETE LY THLIN COLITEBATE, T¥FH F Ko
B LT 4 AaPBELNTTENTESI L ok, A, Lz TEAT T4, 676
Bohhd 1EF 208 M UATOTHROHEELHL, 26 055 Wy T duhaRilL
THEEL TS, Lpd ookt AB[UMICT2>T0h 5.

* B 9—1
60—l RERIHER 6—8 LN UM T2k 0 ThY, ML 7Z 2 Tr T+ To
Jit, %, No, 8012, No. 9014, No, 9016, No, 9027, No. 90290 &5 JiTh .
26 YO ZAH LUK L VETO 1HEOF + <~ VEBHL, The B0 cnwity v aF
a HHEE 1 AHERAELT, 2oROEDDLAEARKE - & 0 Fa THRPRORFWEHER LI
B 9, 10, 11 ofsE% Fhen® 10, 11, 12 FiLi. BRIENGIO 3—5 Sounhonw
P O AR LKL, 10, 11 ERBREE2TH S, L, 209ROHEERE0NTH 7,

Table 10, The same as Table 8, Field No. 4,
on July 28, 1959 (five nests),

7:30 12 : 30 17 : 30

VeIl -1 ¥—II - V—II -1
0

Cabbage No.

=]

Lol TRl ) b"lrh-wl\'“—ll
1

-
I
HHOOOOD OQRMNMOD OO0 OO0 MO O O e =D O e
HalROoOD OMON O=OCO WWOoSD SN I
O OoOoooOS SOoDDOe QRDOoOO RFOSDO OCoDDOD
RO OO HEOCQ WoDD SN

e

26 0
Total 12(A) 28(B)

A—C=11 B—D=-5
* Roman numeral indicates larval instars.

0
0
0
0
0
0
0
0
1
0
0
0
0
0
Q
0
0
1
L
0
0
0
0
1
1
4

8 S HARNREE OEESON OO0 WRoOoo OO

10 [

W10 RiZ210T 3—5 Oy v v dq GUpiaiileam ALk, 7T 30 Sl 1T 1 30 54E
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AR TR ZOH) 26 [, 286 - 73.0 OShMEE LN G LIEET 2 2.

HBOMWROWRLEACEORE L 2 hodiuitcco¥hEnLTo 4. ThiidiERT L o
EUL TEATIS RN A AR S R R T R

Table 11, The same as Table 10, Field No. 4,
on August 7, 1958 (five nests).

Cabb N 7:30 12: 00 18 : 00
avbage WO VI 11 VomI Ho1  V_II TI-I

S

ke
bt SOOI GO ED
\

o
=)

OO O ORI DI DY b D bSO OO b el W

T OoODODO OOULO LD o oNOD DUDOE

QOHCOO QF=ENOD NSO MO0 oG

O oo QLHEND NSODW me~g D DO

&

 Total  S5(A) 2 23(B)
A_B=—12 B—C—=6 A—C—18

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

H| D oSS ooD OQOD D000 SRHEDD DSOS

17(C)

11 BTEWEH 35 1 35 foyhdrandic 121K, /6, H 1B I LT A,
M4k & LT3 468 12 1352 ide v v aFa wihRMl L LTS Zicit b,

¥, $i12 Ric ko TEB Nl o ERS L, FEA Loy aFa vhh 24T 1 O ML
LT %, #27T, AEYTH 624 + 1568 RothdMpt L ESLE. COFRTIREAELR
O 3—5 o LzAb B 508, CHEREOHO 12 SOhHMmE L T s
A s, 12 SOYRENIROIBIZ4MEL LTH30, ARKERELTI roiducia
feih TR EEDRAY, DI HBIELESLE5D.

ChoOREC 2T L e v nFa 7 HRADAEGE, AEoBRIRE L% Iom
I DOTHBREINLHOTH L LE, BISEERGLHGHTHS. CORIER 10 £1Tok
8 17 A4ATd (10:20—10:50) &, 4 (14:00—1d:30) KEIENESSE>T, R#GHT
Y HAFHEOFEHNOE LSO THDL. CORB TERZBEUTRUB YT T H A~
FHOKEGS, FRUOMIETH L7 2 2 T+ HANFTHLALS, EOLHEMGTE T,
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Table 12. The same as Table 11, Field No. 4
on August 8, 1959 (five nests).

Cabhb N 7130 12 ; 00 13 : 30
abba o. cam )
& Y-I11I Ii—1 v—-ur -1 v-—-ur Ii--I

0 1

bt ek bk el
T M- DeOW=30M 1 b GO D=
SoORoON OFROW =D OO SCORC D d o

OO OO W0 O LD ek 0 OO D
S ORMNDMN DR O OO D ED D O G -

O HOHN QWOO0 BP0 HFOo0 QoS00 OO0
=]

0
G
0
0
0
0
0
1]
0
1
1
0
0
1
1
0
3
L1l
2
1
0
1
0
i}

Total  43(A) 11 2(B) 11 19(C)
A—B=22 B—C=2 A-C=24

MO HACSOD DUDECOC QD OO o000 OO0DOo

Table 13. Number of Polistes species which were
observed in the cabbage field No. 4,
on August 7, 1959,

P. chinensis ] P. japonicus | P. mandarinus | P. yokokamae

10:20-10:50 27 | 1 5 ¢ 2
14:00—-14:300 19 | 1! 6 i
T, 46 2 11 3
Total L B - .
otal | 1} | s
Rate i
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Summary

Around the cabbage field the author settled an artificial nesting place, into
which the Polistes nest was introduced and observed the effectiveness of the
wasps against the larvae of Pieris rapae Linné,

It is the best time to introduce the nest into the artificial nesting place after
the cocooning of the larvae and before the emergence of the worker caste. If
the introduction of the nest is made earlier than this period, the settlement of
the wasp colony seems to be somewhat insufficient. If the introduction is
made after the emergence of the worker caste, the settling ability of the colony
increases but the introduction-technique becomes more difficult owing to the
increasing tendency of the wasp's attacking attitude.

The population of Pleris larvae which were liberated artificially in the
cabbage ficld by the author decreased rapidly owing to the hunting activity of
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the Polistes wasps. In this case about 1.3 to 8 larvae are captured by one foun-
ding female per day. After the emergence of the worker caste, the decrease
of Pieris larva population is extremely high and almost all the larvae are kil-
led or carried away by the wasps before pupation. Even if the density of the
Pieris larva population is low in the cabbage field, the wasps can catch the Jarvae
during a short period.

The result shows that far more effective biological conirol of Fieris larvac
may be achieved by the iniroduction of Pofistes colonies into the artificial nest-
ing places around the cabbage field.



