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Experiments on the dispersal of the crawling larvae of
some Coccoidea (Homoptera) by air currents

Keizo Yasumatsu and Shun-ichi Nakao
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A4 FZaBHOSHCEIBOTRKEL L o L3 BaE0 B ChaH, LPhBEOR
ZORMTEAIRBORRIC B4 5 sy O FHORNRKET 2L 0ChL IR BVT
L S-H FCREME Shcflxmbiny . BHEGL, BEFRL Lo »f 77408
B4 DAEOBFE LT 5 SR, &4 8T A ERNYHROEMT I 258 i ¢, FFT0
LSRR A A DT, F oSS CEHREL T I 1m0,

AR EDT, D 2 ~ 312 R THETR YR AR AR AR R
— &L, BOELCEY TERY B O MR ER TR SR SRS = g, B
IRBEC I T BEOF LM BN INKEBERIRLHEN EHEIRE, Mok
WUEE BT A B o7 AU HIR AR BB B R B RO R S IR N S
HEERT, AXREONEYRS L BMILR S SHEEs oMy RT3,

B4 HTAVEHEESHOBNT LS
Sy BT 5 s R

Felt (1928) 1z X Juid, BSOS £oTHL 5 OMETH B C L it Fic Alexan-
der von Humboldt (1850) O L T2 L 2 ATE LA, A4 FZ7 40 HO SBEHARKC &
STHRENE 2 LGV L D ERSBICHEE LDk Newstead G % (Tuftt,
1898). ‘Tutt (1898) ¥ Pulvinaria, Dactylopius, Icerva %Dk 5 e iE kT
HEDO I A 72T, ThOoOHHIAL I S>TEREZLRSTC LEFRAATHS.
Webster (1902) i3, Aspidiotus permiciosus Comstock F3+ <A1 H5aH M
=2, AREOHA AN BE~OHR Y LA IO BRI Y 5D b E~OH
i, BLEFERBIE Z L 2RELTWS. #4774 E058c b X iz
WARTNECH D 2 L LFEMCIES S L A0tk Quayle (1916)Th 25 3. it Cali-
fornia FCRT, Saissetia oleae (Bernard) AV —~FH 5 4 #7540 PROMK
WhF T 7~ FHDHE = — 3 — DR OAREAFERELTEFO AL F T A &
BRERL, LARRIZE DR D b 1 # 7 &> OHNREY I, ThiER e A& BFCh
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32 WSEREL 4. Java 3Lk Sumatra 2 5E 200 o)iich 5 Krakatoa BAVKIER
YRLA=OIL 18835 8 A Th D, FX 00~180 R i K5 B BRI 1 0RO Thifdnia %
AR RO Th O, 19084 DFFE 71T Krakatoa EIC SEEHO #4 F 5 4> 8H
FHANTED, TOEL D Verlaten #-Cik 5 HE, Sebesy BTk SEHO I ¥ >
2 NSk A B S, Dammerman (1922) OB HIZ Xiud, shbo v 4 ¥ 7 a8
BRESBRC L2 TETIRZL O THH ) Ewi. Ehrlich(1933) i X ju¥, Nectria
coceinea (Persoon) Fries & k0T BT 5 7+ OAROFL L, CoWEE ThiERE
435 Cryptococcus fagi Bir MECHC LoTHEINZZ LI biknB 20 5.
Wolcott Fr® Sein (1933) i1, Puerto Rico #—-&-¢, hurricane ©%ic Ieerya pur-
chasi Maskell 7 5 7 & 54 3 435 HA L AR ERY I hC Bk Shi-fli &
Bl T3, Clarke (1938) 0ftd L = HCE, =—# 1 WOHRCEH S Eriococcus
coriaceus Maskell ¥ B X1 >C EREENh A0, New Zealand -TF# 1000 £ i,
South Island @ Timaru GIEE I hi-&oHi, 1921 £ i mic k2T North Island
CEEIHI- L5, Glick (1939) 3, 192648 B#:5 1931 4210 A ¥ ¢ Louisiana Hf
o Tallulah Giibivic FREREDHOBEYRRL 2, T CH A4 F7 48,
Hi b 2000 = 1pm, 10008R oo RZEC1PLEREI N L 2iEHEL T4, Strickiland
(1950 {27 7 ¥ s Gold Coast THHAD virus TEHFTIE T, EERCEIIC
I otk aht Pseudococcus LEDFROIA FFASTCHIE L 2BHL .
Bodenheimer (1951) it Palestine i&™T, #4 #7 AEBORMZ k SEBCEWVT
EFOMERLTWE. B, Teerya MO A4 %5 A EOHEHD6, D4 2 b 457
¥t Haifa > Akko @ h[EM¥D Kk L0 Juncws O ARG Teerya OBF FER
ThicZ LEHREL, SR L 2 EBIMCEEL bR VWEREL 2B, COBOH
BT 2 FTbhicc LB LT 5. Pseudococcus citvieulus Green t3G5Zic IRy
O RAMER DR BCBEIR T ) 8%, £OoRKEHE hamsin DR -FL Bz
YERL, BT A4 47 A HBAO v FEH5 L, £ OIS RIEVWEED 2

FEXO®, XoEWrBO v FECSSBEBIBRINTWBZ 2 2 HREL T3, R,
Pseudococeus cityi Risso 2y a3+ Hh4F 340 0FEQGHROKEHRRK L OTHE
L., & 05D IS Y A E R T HICBX o2 », Mytilococeus beckii
Newman FEo¢ Chrysomphalus aonidum Linné 12273, TR LOSHHO SET
RAike & g 2 B = L &S, BT Ceroplastes floridensis Comstock DEIRL
BoSg¥EBRBclc 540 ThS S A N20M Ao b#ERL .

ERHR RN

FEBTHL D1 F 7 4BV ST, h L i kik 24 B R0 N sR
Th5.
1. [feerva purchasi Maslkell
7 AL TFT Ay (AV Y AL HF L)
2. Phenacoccus aceris Signoret
FFAVFaFHf T A (FAVIALFFTEFR)
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3. Pulvinaria auwranlii Coclkerell

EHXT I AFIAFT LY (BAS2HLHFTAY)
4, FEriocerus pela Chavannes

ARF e T AT AAFTFHy (AR eTH)
5. Ceroplastes rubens Maskell

W mr Y AL HZ Ly (L —BAfFFAY)

VIil I ——

VH I

VI v v ~

Fig. 1. A transverse section of a glass cylinder, showing the sites
on which crawling larvae of experimental Coccids were put.
W : Showing the direction of the wind or air current,

B RE L A, BURRERE 15em, BX 8lem O DR/ERUYEH L, Bl AGRE R
B ASHERMRE N L b, BENEIL A4 20 Minerva R by 70y %
W2t A1HFAHO AHHEE IARTIEME LU EE 525 mm (tube A),
22mm (tube B) E{¥ 6.8 mm {tube C) O 3TWOF > =ML Hv, FH¥ 5 2LUE L
8 onfir@E ML, 04+ ot B di-, i A 7ER 3¢ 3 4 LINE TR
U dh e s i- (Fig. 1.
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1. Icerya purchasi Maskell (Figs. 2 and 3)

Table 1. Number {(24) of larvae of fcerya purchasi blown off by the wind.
In this experiment 301 larvae were used {(May 20, 1954, 22'C).

Wind Position of larvae on the tube A (diameter 52.5 mm)

velocity R T A e

m/sec I I It v v VI YII VI
5.98 100 100 100 100 100 100 100 75
3.13 100 - - — - — — —
2.60 30 75 70 60 25 15 20 35
1.84 — — — 80 — — — —
0.99 — - - 80 — — — —
046 0 30 10 20 0 0 0 0
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Table 2. Number (%) of larvae of Icerya purchasi blown off by the wind,
In this experiment 160 larvae were used (May 24, 1954, 243 °C),

Wind Position of larvae on the tube B (diameter 22 mm)
velocity |- - — e T -
m/sec I I I v v VI viI VIII
0.46 15 25 35 40 20 0 0 0

Table 3, Numbker (9) of larvae of [eerya purchasi blown off by the wind,
In this experiment 100 larvae were used (May 24, 1954, 24.3°C).

Wind Position of larvae on the tube C (diameter 6.8 mm)

VElUCitY PR a mmG G —— b G O [ ep— P e -
m/sec I II III ¥ v VI Vil VIII
0.46 30 — 45 — 10 — 0 i)

100
™
i 1 n
S B —
A - ] :
I = " -
0

1 10 I IV V VI VI VI

Fig. 2. Percentage of crawling larvae of fcerva purchasi blown off at
varicus sites by 2.60 m/sec wind within three minutes after the
beginning of experiments, A ; Tube A.
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Fig. 3. Percentage of crawling larvae of Icerya purchasi blown off at
various sites by 0,46 m/sec wind within three minutes after the

beginning of experiments. A : Tube A. B: Tube B. C : Tube C.

0

2. Phenacoccus aceris Signoret (Fig. 4)

Table 4. Number (23) of larvae of Phenacoccus aceris blown off by the wind,
In this experiment 160 larvae were used (May 18, 1954, 22°C).

Wind Position of larvae on the tube A
Vclmity c—— o . . . . f ne e P e e
m/gee I It I v Y VI VI YIII
5.07 15 10 5 10 10 5 10 5

Table 5. Number (%) of larvae of Phenacoccus aceris blown off by the wind.
In this experiment 160 larvae were used (May 18, 1954, 22°C).

Wind Position of larvae on the tube B
velocity —-—— e — R
m/sec I 11 111 v v VI 211 Y
547 15 10 25 30 10 5 0 0

Table 6, Number (95) of larvae of Phenacoccus aceris blown off by the wind.
In this experiment 100 larvae were used (May 15, 1954, 22°C),

Wind Pogition of larvae on the tube C

velocity

m/sec I II In v v Vi VIl VIII
5.97 30 — 40 — 50 — 0 10

cosghie, POt F 2 248 LY ghicEV-E .
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Fig. 4, Percentage of crawling larvae of Phenacoccus aceris blown off at various

sites by 597 m/sec wind within three minutes after the beginning of experiments.
A : Tube A, B : Tube B, C ; Tube C.

M, FZ72EBEXHHL, for bBELEWES D%, @5 BB ERETE R VE
S b LA, ThboBe 10~15 Bl ol L -8t ko Th 5.
Bl % 597m/sec 70% (10 flfk S5
5.26 m/sec 0% (10 {f#k EH8)
488 m/sec 0% (10 1R{k 58D

3. Pulvinaria aurantii Cockerell (Fig. 5)

Table 7, Number {9%) of larvae of Pulvinaria auyantii blown off by the wind,
In this experiment 160 larvaec were used {August 31, 1953, 27°C).

Wind Position of larvae on the tube A
velocity o m ——— & e —— — [P e e a— —
m/sec I I 111 v v VI VII VIl
5.97 55 40 55 85 55 65 35 20

Table 8, Number (%5) of larvae of Pulvinarie aurantii blown off by the wind.
In this experiment 160 larvae were used {September 1, 1953, 27°C).

Wind Pasition of larvae on the tube B
velocity —— e —— L | — C e t——— I — L — e JRppe——
m/sec |1 IT I v v VI vl V1
5.97 35 20 35 60 50 25 10 45
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Table 9. Number (%3) of larvae of Prfpinariz auraniii blown off by the wind.
In this experiment 140 larvae were used (September 1, 1853, 27 °C).

Wind Position of larvae on the tube C
VclOCit)’ e e e e+ e e e - - . - e e e = .

m/sec 1 II II1 v v Vi Vil vin
597 80 — 95 — 95 — 30 20
5.28 — — — —_ 60 — — ——
4,88 — — —_ — 40 — —_ —
4.33% — — — — 25 — — —
3.87+ — - — — 0 — — —

* September 2, 1853 (31°C).
t CORECR, FF AMEEEES $ChEUL BT LE CORB Lok

Wor
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Fig. 5. Percentage of crawling larvae of Pulvinaria auyantii blown off at various
sites by 5.97 m/sec velocity wind within three minutes after the beginning of
experiments, A: Tube A, B: Tube B. C: Tube C.
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4. Eriocerus pela Chavannes (Fig. 6)

Table 10. Number (93) of larvae of Eriocerus pela blown off by the wind.
In this experiment 160 larvae were used (June 3, 1954, 22,6°C),

Wind Position of larvae on the tube A
velocity - e - . .
m/sec I I I w v VI VII VIIL
597 25 30 70 90 60 & 10 10

Table 11. Number (%) of larvae of Eriocerus pela blown off by the wind,
In this experiment 160 larvae were used (June 4, 1954, 23°C).

Wind Position aof larvae on the tube B
velocity e e S —— - - -
m/sec I 11 111 v v VI Vil VIl
5.87 85 45 70 70 40 0 20 25

Table 12. Number (93) of larvae of Eriocerus pela blown off by the wind.
In this experiment 100 larvae were used {June 5, 1954, 23' ()

Wind Position of larvac on the tube C
velocity [— s — - . e
m/gec I It It v A Vi VII VIII
5.97 86 _ 75 — 75 — 5 0

Table 13, Number (95) of larvae of Eriocerus peia blown off by the wind,
In this experiment 60 larvae were used (June 5, 1954, 23°C).

Position of Wind velocity m/sec
larvae on - P —— ar —- i - . —_——
the tube C 5.26 4.88 4.33 3.87 341 288 2,63 2.05

I 80 70 100 80 60 60 60 20

Table 14, Number (%3) of larvae of Eriocerus pela blown off by the wind,
In this experiment 80 larvae were used (June 11, 1854, 22.5°C).

Wind Position of larvae on the tube A

velocity |-—————— - - - - e e

m/sec I 11 II1 IV v VI YIIL VIII
420 8 — 28 —_ 8 — — —
3.22 — — 0 - — — -— —
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Fig. 6. Percentage of crawling larvae of Eriocerus pela blown off at various
sites by the wind within three minules after the beginning of experiments.
Left: 597 m/sec wind, Right: 4.20 m/sec wind, A: Tube A. B: Tube B.

C: Tube C.

Table 15. Number (%) of larvae of Eriocerus pela blown off by the wind,
In this experiment 85 larvae were used (June 11, 1954, 225°C).

Wind Position of larvae on the tube B
velocity
m/sec ‘ I I1 III v v Vi ViI YIII
Y 8 — 20 — 8 _ _ _
3.22 — — 0 — — — — —
Table 16. Number (%) of larvae of Eriocerus pela blown off by the wind,
In this experiment 115 larvae were used (June 12, 1954, 22.5°C).
Wind Position of larvae on the tube C
velocity
m/sec I II I v v VI v Vil
N 4.20 32 - o6 — 44 —_ _ —_
3.66 — — 32 — — — — —_
3.22+ — — 0 — — — — —

* COERTI. 7 AMBAMEALG Y S O VRS Th, el

F L Aot
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5. Ceroplastes rubens Maskell (Fig. 7)
Table 17, Number {94) of larvae of Ceraplasies rubens blown off by the wind.

veni’c‘i‘w . Position of larvae on the tube A =

m/sec I II AL v Y v YI[ _ __VIlI_ )
6.38% 0 13.3 20 46,6 266 26,6 6.6 1}
6.38¢ 20 30 20 10 20 10 0 0

* June 29, 1953, 22°C, 130 larvac were used,
t July 2, 1953, 25°C, B85 larvae were used.

Table 18. Number (25) of larvae of Cereplastes rubens blown off by the wind.
In this experiment 160 larvae were used (July 3, 1953, 28°C).

el Position of larvae on the tube B
m/sec I i | I - v vy _VI]___VI_I[_
638 35 40 55 20 40 7.5 30 75

Table 19. Number (%) of larvae of Cepoplasies rubens blown off by the wind,
In this experiment 118 larvae were used (July 4, 1953, 30.5°C).

Iiin.d Pogition of larvae on the tube C
velocity . . S e e m
m/sec . i 1I _II[ IV_“_ N v..... ) _V]_ i _Yl] VIHI__
8.38 63.7 _ 80 — 55 — 20 25
5.76 0 — —_ — 20 — —_ —
5.00 40 _ — -— 40 — — —
¢
| o]
B
50 b= }————-- B __ Il
Z
B %
- 7 /
Bl| P 7
., ,ﬁ/* g
%
g
| Al | AP
2
- 4
2
4
; 7 ;
ol ki) LI i L
1 U | m v v vi vii VI

Fig. 7. Percentage of crawling larvae ol Ceroplasies rubens blown off at
various sites by 6.38 m/sec velocity wind within three minutes after
the beginning of experiments. A: Tube A, B: Tube B, C : Tube C.
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i, BEETIE, HBOMMERIEECHRYHEESE, 6.38m/sec DR R YT HE
Brdifofo oA, 456~50 % OMRERITREEL &= ((EFAHR40L). D EEECETOSE
Biiiokke, lEEofhddr, BN CHhSER LTS ECOREY Rty 7
TAe FERHEBLLS, ThEERTLIILIERTHSLSD, ¥2L%HT Fig 8 ERL
Fo. L A7 AR L0 EOMRET U RATREL fobk ¥ 2B TRLEOMN Figs.
9, 10 &K 11 Ch 3.

1 2 3

Om » 0B » 00 » 0L » 0O >
'3
]
m

Fig. 8. Number of crawling larvae blown off by winds of varicus velocities within
three minutes after the beginning of experiments,
A : Tube A. B : Tube B. C : Tube C. D : Ceroplastes rubens. E : Pulvinaria
anrantii. F : Phenacocens aceris. G : Erviocerus pela. H 1 Icerya purchasi.
Abscissa represents time in minutes.
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Fig. 9. Sites of crawling larvae blown off by winds of various velocities within
three minutes after the beginning of experiments on the tube A,
® : Ceroplastes rubens. W : Pulvinaria aurantii, X : Phenacoccus aceris.
A : Eriocerus pela. + : Icerva purchasi.

4+

Fig. 10. Sites of crawling larvae blown off by winds of various velocities within
three minutes after the beginning of experiments on the tube B,
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Fig. 11. Sites of crawling larvae blown off by winds of various velocities within
three minutes after the beginning of experiments on the tube C.

HBRCEBR

AP, B4 F T AP EIBONHOLABHE, BRI AET A LDt
Y3 RBEREL THERL M SoRCHRENBILESROMS: BRYTHE L ¥,

AR YIS T 5ENCIE, AHEORBYEL TFHERLIT 20 TH LM, TOBR,
638K OB L b ABVCELRAT S Loy, BESHEO ORI, RiC
#IF - Beaufort OEAMFEROBE I —4S»HNRS. ¥, A TR 35
Th 5.

Table 20. Beaufort scale of wind force.

Wind
B
0 0.0—0.5 Calm (B, @ixE>+{kwH3) _
1 06—17 Li%hftmai; CESIAED At { D Thin B2t BRI
. La-as | Light breese (BICREIBLS. AOBIB. ARITE
s | susz | e<51b CROBOM AL P . PO
""" . s na Mo&%{t?)}éée @HEE DAL, AP EB. D
3—7. e
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FEBC L 2C, ST B I XY, 24 F T ASOEEC I 0C, Fhb oLk
ORRAT 5 RISREFEHI R L Th%. BLERLL-SBEOIAL F5 A O
CREARUBALORAY — 2 T I HF A ChHDT, BDTHIH-REEREL TS5
TEORY Z 75 HAH 7 AT THDOL. FORENERTLROLITCHS. A—nY
BAFZ A Z2FATFAFAAFFREPARFG BRI AT 520> Hr VP FH
FAHALFZ LS >V ITHFAfHT AL,

A e=r T H 4 H T4, moderate breeze CRIFHLEORAMATHET, gentle
breeze XA T MNIREET 523, light breeze TIIBA YK LWL 5THS. F
AV IRFHAF T AL CORABRI LHBFLIN, AV~ 03I ¥Fa> kb kL
4B, AEP P hy B FZ A OFHHHIL, moderate breeze CHNE X C
FEr L, gentle breeze Tkt ¥ CHECT 525, light breeze CIIMECT 2 M
ELLWA TS, 3329 P H 52443 24> OHILHIT, moderate breeze T 95 %
fir¥ G L, gentle breeze ¢ 60 % fr i 523, light breeze TIITHA YREL
k5 ThD, PE7XHLFT A O FHLHL, gentle breeze ¢ 100 % Tl
light breeze 742 light air "G 80 ¥ LA L, HiT calm OREE (Z Q46 0.46 m/sec)
CELSEL RET D &35 5. ThbOEBIRA BN, JROEET 5 EH B
ORAD I L THEN, HUHENET 5B ST ECIRE T 5 MR o 2R 5
DIXMBO x, fresh breeze DEATCIEREL FOEED 2 1 53 4> OFEEhHET
100 % Bt 2CH55. MEOKERFF2EBED I, 1L 111, IV, V ofBriE
RELBAERGTOLOTHEA, VI, VIL VIII O30 4 OB TR QAR
HWHhh B,

B3 3 REOMRM IR OBE L AL ARTH S, A —w v B4 57 a2 OR)Y
£hdirt, moderate breeze G 10 % ¥ GRS A0, gentle breeze Cit4A < MEL 7o
V. CORERAACI T IAFFACTCLEREBLTCEI . ARSI RrHd N
S & > OFE WA, moderate breeze ¢ 25 % ¥ G 2%, gentle breeze it
LIV B3THD. 2DV F Ay hdHS A OFWLEE, moderate breeze ¢
69 ¥ %GR 5%, gentle brecze TILERRIBE LWL 53 TChD. ¥R N4
# 5 & OEEEEIL, moderate breeze 7100 % FR#LL, light breeze T4 35% %
MEr A 225505, light air wiEFadnv. VI, VI, VIII ofi@0#H4, fresh
breeze i, A¥—r Y I FF A CTHHNEOMREN TRz L 8EILRA.

# 7 AN~ bR B, I~V OMEIEY ) LR, VI~VII o
frE TR, X hIVEERERLTHR 2D Chs. AEoHEAES L CTELTRS
y, T Rot IV off @ CHBM B RE T 2HRHBELREL, L 1L, Vo@Esntne
g, VI, VII, VIII ofE ettt ch s (Figs. 9, 10, 11). [EEE 4K
AR OBR S, S h 2 ARSHORELEED EAbE2 i th, I, V ol
RTdmyE et d (B85 - X S ERIRD.

iz, BLAMR X B4 Th & BRI R TRE T 5 £ G B 2. Fig. 8 X 2T—R
LTHBET5 L5k, 3AHCRARONT, RO I15MEACHKRSLORRL SO TH
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D BEffio l 48 ch, FORMECHT 2008 THS. i 3 SRS
T 5iEOM, T VRIS LA L S ottt e, RA 3SR eYoiitah s
W, B RIURBEHG TP LARET L0 L Bbh s,

B CTHAMA RS EBE SR AFERN L LI I 5, #4F 74 EHO AYGHD
SRICEORTIRENIRKE . VZ 72 H 4 F A0 R E 2 CLIER X 04t
BMLIcod, TOME TS5 BT RELAFEEANLESTEMN DL, X, Puerto
Rico @M}y Gz @ # { HF 434 hurricane (above 29.1 mfsec) DAL IKEITULX
HELWHL A b IEWL L0 5. FHLWHGEOREST AR, £ BrfEs»o
Tl i, T O BIIED TH AT B ChHH 5 b, L OB L BT = & 58
WL IeBETHLD, RUHEENUL, 74 F 5 4 2 HohE IR CT 28T, BEEOR
IR ETHES. THRCREBRMS, SACBWRC LOTH A4 F T 5o 0 B ks
WTHoLHFEREE NI, VF2aH4 774054 E TR, AORECE, Bihh
v B U ARE QM L QM X o T3 i SRt A kR 5. BR TR
WU S OV, B LIRS LR AR D £ 01, BElcHL i,
REOMEFEONMCEFETS. RENEECHONIL P BEY SN ER LS
SRR LD L bhD, B, B> TRILFRT LA H 7 A%
WA LD HEEMCSE S IR/ IMBESEE LV LIRS,

A =

4 H T A HORWGEL, AR Lo TalEebhd s Lik, {EEMEN LR
DTE~NBRT W, ABFETR, Thbhodfic, SR EEcl 28T, BAeyT
LENEREAN, ERIEOR EEEO B4 % 7 A OFEHLIHE, g5+ Beaufort @5
FIRE AN TFTORVCEIEER L{RIGEL, T #7324 %343 TR 0 0o B
OB E T HREC ST SERIRD bR,

Z2 Z X W
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Summary

It is well known that winds play an important part in the spread of
Coccids, Especially interested readers may refer to Tutt (1898), Webster (1902),
Quayle (1918), Darnmerman {1922), Ehrlich (1933), Wolcott {1933), Clarke (1938),
Glick (1939), Strickland (1950) and Bodenheimer (1951). But the literature re-
veals that not a single experiment has ever been carried out on ihe dispersal
of Coccids by artificial air currents generated by an electric fan.

The experiments reported herein on the dispersal of the crawling larvae
of five species of Coccids by air currents were conducted in the Entomological
Laboratory of Kyushu University at Fukuoka, Japan, from 1953 to 1954. In all
experiments more than 1500 crawling larvae of 0—24 hours age were used,
The larvae were put on glass tubes of three different diameters (Tube A : 525
mm. Tube B: 22.0 mm. Tube C : 6.8 mm.). A wind tunnel was set between
the glass tube and the electric fan so as to make uniform currents to the tube.
The larvae were oriented on eight imaginary positions on the surface of the
glass tube to allow the fan to blow a current of air (Text-figure 1). The fan
was regulated to deliver winds of desired velocities to the tube and allowed to
run three minutes under room conditions, illumination being entirely natural.
In the process of becoming familiar with the velocities of air currents which
were sufficient enough to disperse the larvae, winds of various velocities were
tested,

The results were summarized in Tables 1—19, 20 and Text-figures 2—11.

The percentage of the crawling larvae blown ofl by air currents was the
highest on the sites IIl and IV—a remarkable contrast to the sites VI, VII and
VIII. Judging by the flat structure of the larval body, the sites I and V seem-
ed to he more stable for the larvae against air currents than the sites 11, 111
and IV (Text-figures 9, 10 and 11), The experiments showed that many of the
crawling larvae were blown off as insect drift within one minute after the
beginning of each experiment as shown jn Text-figure 8. The reaction of the
larvae to winds was quite different according to the species of Coccids. All the
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“able 21. Percentage of crawling larvae blown off by winds of various velocities
within three minutes after the beginning of experiments.
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* This line indicates the sites f to ¥ on the tube,
t+ This line indicates the sites VI to VIII on the tube.

crawling larvae {on sites I—V) of five species of Coccids used in this experi-
ments reacted fairly well to much weaker air currents which correspond to
No. 4 of Beaufort scale of wind velocity. The experiments suggested that the
wind of the velocity No. 5 (fresh breeze) could carry almost all the crawling
larvae (on sites I—V) from their crawling surface to the air as insect drift.
The dispersal of the larvae of Ceroplastes rubens required much stronger air
currents than those required by four other species. It is highly interesting that
the crawling larvae of Icerya purchasi were very sensitive to the slightest
movemenls of air and responded even to such wind as No. 0 of Beaufort scale
of wind velecity. The sensitiveness of the crawling larvae among five species
of Coccids was arranged in the following order from strong to weak : fcerya
purchasi, Pulvinaria auwrantii, Eriocerus pele, Phenacoccus aceris and Cero-
plasies rubens.



