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Résumé

This is the second report of the biological studies on the tropical rat mite. In the former
report the author described the life history of this mite experimented upon during June
to July, 1985 in our laboratory. But in it exact data was shown neither on the sex
ratio nor on the parthenogenesis.

In the present work which was carried out in the same laboratory during the months
from December, 1935 to May, 1936, an investigation was made mainly on the sex ratio
of offspring of impregnated females and on the parthenogenesis of unimpregnated females.

The results are generally summerized as follows:

1) Sex ratio of the offspring of impregnated females are, as shown in Table I, II and
111, represented in the ratio of females of about 80% to males of about 70%. In precise
examination, however, the percentage of females is somewhat smaller than that of males
at the start, but soon the females increase to about 80% ; nevertheless, then they decrease
gradually to O because when two-thirds of the whole period of oviposition is passed,
female eggs are no longer deposited.

2) Unimpregnated females, when engorged with blood, begin to lay eggs after a period
of nearly the same as in the case of impregnated females (Table IV).

3) All eggs laid by unimpregnated females develop into adult males (Table IV)..

4) Oviposition period, number of eggs laid and duration of unimpregnated females are
tabulated in Table IV for the purpose of comparing with those of impregnated females.

5} Egg period and period of each succeeding developmental stages of the offspring of
unimpregnated females are nearly the'same as those of male offspring of impregnated "
females (Table V).
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6) When the body léngth and width in each developmental stage of the offspring of
unimpregnated females are compared with those of male offspring of unimpregnated
females. we see that the data obtained are nearly same in every stage of both ; but strictly
gpeaking. we may say that the former are a little larger than latter as shown in Table
VI. The same phenomenon is seen in the case of experiments made during last summer.
{In Table VII are shown measurements of adults only.) This phenomenon, however,
may be explained by the fact that, of the eggs laid by unimpregnated females, there are
large eggs in considerable numbers and extremely small eggs are rare, as is shown in Fig I

7) When the body length of adults of winter season are compared with that of summer
season, the former is noticeably larger than the latter (Table VII). This is due to the fact
that the eggs laid in winter are larger than those in summer as shown in Fig. I; the reason
is, however, still unknown.

8) The virility of the adult males which are developed from the eggs laid by unim-
pregnated females is normal (Table III).

9) The length curve of male eggs laid by impregnated female resembles much to
that of eggs by unimpregnated fermale (Fig. I). It seems to suggest that male eggs laid by
impregnated female are not fertilized ones.
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Table 1

Sex ratio of next generation of impregnated $ F. 1

;Monthé Timée g:;grml E Numt?ers of » Nos. c»waecrgs reirf:ii, Sex rafio (%)
: . feeding :copulation Total | £ ;2 2 ‘ &
© Dec. 21—25 1 0 |3 |7 30 70 |
| 26—30 1 o e 65 55 |
Jan. | 31—1 IR 13 . 8 | b 62 38
| 5—9 1 14 o1 o3 78 21
! 10—14 1 19 9 10 47 53
15—19 1 5 0 5 0 100
2024 , 1o 3 27 73
| 25—29 2 . w0 1w o 100
{ Feb. 30—3 | R 0 14 01 100.
: | 48 1 13 o 1. o . 100
; 9—13 1 1 8 o: 8, o ! 100
| 14—18 | 10 o100t o 100
Total : 60 days 10 3 144 45+ 9% | 31 69
: s : |

Emergence on Dec. 16, 1835, Copulation and full meal on Dee. 17.
First eggs on Dec. 20, last egg on Feb. 17, 1936, Death on Apr. 3.
Total eggs laid 144, period of experiment Dec.16—Apr. 3, 1935/1936.

(Mean room temperature 17.1°C.)

CB1IRR R F1 5~ REEICPER L7 144 HOSPE & B LIBeRNTS 245, ESOT
BB S (, KBECHENL R D 1A 6—9ARERL 7 14 HMDSPEETRIEN 79 % LR
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Table 11
Sex ratio of next generation of impregnated ¢ F. 7
N\ ! \ () 4
Time interval Numbers of | Nos. of eggs reared i Sex ratio (%)
Month 5 days , ,% : i
feeding |copulation | total ’ 2 & 1’ 2 i 3
: . i ! :
Jan. % 12—16 1 ! 10 5 & ; 50 50
17—21 ‘ L9 6 . 3 67 33
: 22—26 1 .9 | 6, 31 e . 33
! 27—31 1 7 6 ° 1 86 . 14
. : H
Feb. | 1—5 .10 5 1 5 ¢ 30 50
' 6—10 1 11 4 ¢ 71 36 64
11—15 1 6 2 . 4 33 . 67
16—20 1 12 4+ 8 33 : 67
_ 21—25 1 15 1| 14 7 93
Mar. 26—1 1 9 0l9 0 100
v 2—6 ; 8 0 8 | 0100
, 7—11 2 . 6 | 0 6 | 0o 100
' 12—19 1 ] o1 0 11 0 . 100
H ! .
Total | 68 days 11 , © 123 ¢ 39 | 84 I 32 63
; : ‘ : . ! :

e

Emergence on Jan. 6, copulation on Jan. 7, subnormal meal on Jan.

Full meal on Jan. 9, first egg on Jan. 11, last egg on Mar. 19.

Death on May 5, total egg laid 131. period of experiment Jan. 6—May 5, 1936.
(Mean room temperature 18.6°C.)

Table 111

Sex ratio of next generation of impregnated 2 F. 8

Time interval Numbers of Nos. of eggs reared | Sex ratio (%)
; Month | 5 days _ : T v e T T
i ; feeding !copulation; total 2 & 2 3 3
i ’ | L - |
. Jan. | 16—20 ! 9 4 5 44 56
i ! 21—25. 1 i 1 12 | 6 | 6 50 50
z \_ 26—30 1 : 9 | 6 3 67 33
' Feb. | 31—4 1 o7 a3 57 1 43
' 3—9 i 13 6 1T 16 54
1 10—14 1 1 4 3 1 75 25
= 15—19 1 15 0 4 11 27 73
‘ 20-—24 1 ; ‘1 17 2 | 15 12 88
25—29 } Y 0 ! 17 0 100
P Mar. | 1—5 } T 0| 7 0 100
6—10 1 1 1 01 0 100
11—16 ; 9 . 0 i 9 0 100
. Total ; 61 days 8 } 4 So120 133 l 85 24 71
1 1 , ﬁ !

Emergence on Jan. 7, 1936, copulation® on the same day, full meal on Jan. 9.
Copulation® and full meal on Jan. 14, first egg on Jan. 16.

Last egg on Mar. 16, death on Apr. 21, total egg laid 128.

Period of experiment Jan. 7—Apr. 21, 1936. (Mean room temperature 17.9°C.)

KITHE 2 RERIMAT 1 [EAZRE L0 T, HERERELRY Lk RO Esiig

¥ 3 2 are off:pring of unimpregnated female.
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Table IV
Oviposition and duration (in days) of unimpregnated -and impregnated females
— Oviposition- . Nos. of eggs, .

Period irom ' period Numbers of larvae and DuraTtlon and

Mite blood-sucking Nos. of eggs laid nymphs m1831ng( Nos. of
to egg- laylng (b]ood-suckmg) Total & 2 r dead blood-sucking

Unimpregnated females

No. V. ) 34 3 587(8) 122 0 116 6 694( 9 )

" Neo. V.2 3. 18 63 (12) 110 0 98 12 71 (13)
No. V. 3 1. 8 40 (6) 86 0 83 3 50 (8)
No. V. ¢ 3 10
No. V. 5 7 days after 1st subnornal neal or 2 days after 2nd full meal.

No..V. ¢ 10 days after 1st subnormal meal or 3 days after 2nd full meal.
Impregnated females : {

i No 1 3. 8 60 (11) 144 45 99 0 109 (13)

1

3. 10
s days after 1st full meal or 3 days after 2nd full mesl i

}
®

I d
e

% days after Ist full meal or 2 days after 2nd full meal.
3. 16

[T Y

5 r
4
© ° ¢
mmom T
MV

No.F. 6 5 days after st subnormal meal or 4 days after 2nd subnormal meal.

No. F. 7 3. 0 68 (11) 131 39 84 , 8 120 (17)

No. F. s -8 or 2 61 (8) 128 35 8 8 . 105 (12)

No. F. 4 9 or 3. 6l (11) 114 114 (16)
F. 5: =sdays after Ist full meal or 2 days after 2nd full meal.

F. 9: @days after lst subnormal meal or 3 days after 2nd full meal.

EEXKLLZREY LOEWHARAOEINREY IS T2 LU Towml T 5,

1) AHOMRSRERLAEMER L, ENL2IBRETHTD 2,

2) WL b EELCOMMIR KRS LD S O%NE & AR A v,

3)i%%bw&mﬁ&ﬁ@@ﬁ%mwui%ﬁLbkgommwaxb%kﬁmmrw
B, HoWmEE DO THIAWERS 5,

4)@E@Lbaw%&mmﬂi%m%ﬁﬁ@x%ﬁbbkéomﬁﬁ%xb%mdb
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(o . RO THEIOBRMEE D Aw,

6) ZE¥LOEVWHELE D, KR Lbkclkiad, B1lEEOXSRRMICH DO TE
S bE T 2OPETS 243, BFICHE 1 HHOBRMPBATES TS OIS I 2 8 HoWm
BTROINEEIPLEDEVWDO, 1 BB KESWm Ul c i & F4 2 B Ho %Itk
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220 BRACHTEIC D TEEN e Bl OB ORI
B AT KO THENZZ IR RSB E T 2 L B L A 2FRGEICE~FTTE 505, K
BN Y 2 Ee LD MRS DT oL BT 28, PRI, Zhsaiuill], ey
) (BEE#SAEEOTHORME L 220, ~ v A fiEs Lo TE WA TES
Wi IR ¥ 2O ML &), BN ROCBSEIMIT b Th bRk s K 2igieE
TR Y, LR LOAVERSOEE L. KES LOHERBROSR & CHTHIHERELY
HRE IR T B LES KON TH 5, PR EMOBEHNE S K LA 2RI, ZFO
MESOTIROREE DYy MM K AR R 3EREID bl o) ¥R L TE .
Table V.
State of developiment in the winter season (Mean room temperature 17.1°C)

Egg I Larval Protonymphal period ! Deutonymphal =~ From egg |
o Mot w ! On | Meal to . o . ' |
period J—Li}strlod " “imeal | mouse ol Sum period to adult i
Offspring of unimpregnated female i
4 I 4)& l -_}_ri 19}‘ : 2'-1 '_)-h. 16?’ 131‘1 i géd 6]‘ E l.d 12]‘ 1;.‘ 1]_d lah
1 ‘ |
3. 21 p 2 9 3. 8 16 1. 10 | 5. 10 1} . 13 ; 13. 3]
; : | | f
3.1 | 1L 25 100 8 5 21 | 11. 13 | 1. 15 ;18 20
; : | i T
Offspring ( ¢ ) of impregnated female \
— S ! ‘ ; |
3 ol 1L 12!t 4 81 16 5.5 54 1L 15 P18
4. 3. j 1. 17 -z 0 ’ 16 5 8 4 5 190 b 1 o0 w& 13. 13
3. 18 ”i 1. 15 2. 15 i 16 1. 19 , . 2 4, 1 [ 14. 12
| T i
Offspring (2 ) of impregnated female
3. 15 1 1t 5. 21 16 12 1 L7 co13. 20
515 1L 18 89 16 8 | 4 9 4 L 16 | 1. 1
5 6 %t 123 2 3. 16 2. 0]& 19 ¢ 3 0 ;1.0
it . i
Control: In the summer season (mean room temperature 29.3°C)
Offspring of impregnated female, average of £ & 2
— I T TT T T - i .
1. 8 h 17 12 12+ IQiEIL 12+ 15 “ 4.—4.12
i i I

ﬁjimﬂfﬁ%&fﬁ%ﬁK&Ofén%%@ﬁﬁ&&%LKE?%%H@ TR L
b-MERSN B ENIIION, Bt R 0 RERAVWER~ND,
(3] LRI TEN S0 R R S K RO S ZEERHC N 2 B R OENE

IR B E L AR LORGR L R 2BER IR L T 28, Jlok
@&Uﬁ@%KHﬁG%ﬁﬁﬁﬂﬁﬁﬁ%%&&Uﬁh%@ﬁbka HERRE e RICRL

7eind Th 2,
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Table VI
Body length and width in every developmental stages;
Eggs laid by unimpregnated female: V. 1
In Winter 1935/1936, Mean room temperature 17.1°C
(Scale: 1=0.016 mm)

| : Protonymph ‘
No. Egg Larva - . Deutonymph Adult
: | Before feeding After feeding } '
i . -
L7 19.6 x12.0 205%x11.5 © 20.0x11.0 32.0x%18.0 31.0x19.0 31.0x18.0
91 200x13.0 . 21.0x13.0 = 203x120 33.0x18.0 33.0x17.0  320x17.0
100 18.5x12.0 % 2056x12.0 , 195x11.0 32.0x18.0 31.5%x17.0 31.0x17.00
107 215%x138 . 228x13.8 23.0x125 3256 x19.0 35.0x21.0 34.5%195 |

109 20.2x13.0 - 2L5x13.0 20.0x12.0 33.0x185 33.0x18.6 32.0x17.0
110 . 20.8x135 220x13.0 | 228x120 34.0x19.0 34.0x185  320x18.0
112 19.2x130  20.5x128 P 21.0x115 32.6x18.0 34.0x19.0 32.5x18.0
Mean | 20.0x129 21.3x127  21.0x11.7 :© 327x184" 33.1 x18.6 32.1x17.8

Control: Mean body length and width

a) 22.0x134 23.3%x13.7 23.3x12.9 41.7x 22.9 42.6x223 425%x 222
b) 19.9x12.2 21.0x12.1 20.6x11.3 32.3%x17.7 321 %175 31.3%16.9

a) Female eggs laid by impregnated female F. 1.

b) Male eggs laid by impregnated female F. 1.

K a) RTE b) BZREE Lk —HERBROEI Lo N, e hok viigL e
D I HEEOR A« OFHME R L2 OTH 5.

LEROETHZ L ELEMcEOTE L2 0R, KR LORHRSLh L4 0RS &k
5O LERERREVDE, HICKTHSHESBRND, HEEECHEEY 500 & ik 2320
AREERHEY B THET 2ERIERICHETH DT, KRR U B 7B IKET
OHPUME LB 7OTH DY, FimdEh 2O bORRK TRLEHIZEICHIE L% T, i
IR TOMEFERY RT LETROML TS 3,

BT RBELEFECKDOTHE L 7KROBEKRE, sERE L7l &AL X fLo
ek s E ORERCEEY KL, FRZHEES Y HRCi 2 ABoMEss R & ik Lk
BRTH D, i, AFEEFLCND 2HERMBOBERCEEY bHEE L.

RFh HIRLEFAC O TH L 7 RO SHOBILE R IER & RBR AR
B GIRBERBEARTH 20 TUTHRERM TORH L Tl RFFEEC NG 2728
UZeErkatids &4 D2 RIROBER#SORBIE X D it ATRP %2, KERAEWETZ~S, i
LELATFOLDEEFORDOE Y HET 2 & FOMER T b CEHFETAFICH TR AN
2GR TH b, HECR TEBFERTH 2, HMEORWRRMIMOLRCbIILEN, 451
2TH B LEFRZOGERTH 5, B O ZitORHEO K/ M SIORH RO RO H /)
CEET2LOTH2HER, WFEEHIKRT 2 LR LvaVv, BRRKEYE LORHR#M3ROE
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Table VII
Mean body length and width of adalts.
Scale: 1=0.016mm

iher Seaszon of | Nos. of offspring Mean .
Msther experiment I (adults} measured ! lengthx width Sex |
— - — ;
D U“'?@ﬁ%‘”‘“ : (ggfg) 62 39.2x17.5 & |
- 2) Impregnated . Winter - - 3
(21 (1985/56) 52 31.9x17.4 )
i g -
" 3) Unimpregnated | bgg;g? 15 300%17.5 )
' 4) Impregnated S?fgl:?g(;r 9 20.4x16.4 2
5) TImpreznated : Winter . 9 '
- ) Impregnated | ﬁﬁg? - I 40.2% 20.7 ?

BT HBRTCOFBOEREYIELT, Z2¥ERLTRIBCEOTHMER S,

Bl —— B AFERE LM rEi Lo EE L, HRN 16221030l
BEEH L THERBLE RO bOT, 205—23 ObORMEREE A DO DOTH S, 20521
OIIC ST L TE20BME A2 TIREEL230L D /3O d Db, i
R 2 TLHEEE DL VI ALZENOPE2ELYERTIVOTH S, KiC-==-RL

g A R IC O TN IO RE LR L, — - —R EFE I AT KD TR 7 IO F 1%
ord, ———RBURREY LD RSO LM Toy WY RIS Fr) ER

LebDTH 5, 9FRELT, 2L VAREZRIKERKE L2IpTH Y, /a2 0K
BEE i BEITH AHEEFTER CEIGERZFITH 5,

BRI TH2 &, AUENDING, HEE X 508, HEk 28, SRELEBEKDT
AN B EIOMLIC T bIiikisk 2+ B IBT L TES, MLEESIAREEDOTESEH
BEZHEK s, RLEMHR SO RATH 5,

AR D EN AT, R UMD ENIIOMN, BEE RS0 L D b KD
KAk 250555 b, SEOMCTRS A 2L —HENLBAVWIOLS 2, WHELT
B2 EEAABEEOTEZ2HERA%D 25 TH 2. LRBIRIC/IVE 2I03 B v, 2550
FASF — TR PR A AN IO O T A U 7o AR O S OB 2 ¥ LD 7elid & L U7l
B L D VENTRD ZBARTH 2HOBRTS 2RI AN S,

AR R D BN S0 BB ARG O B L RN S Nl L 5P,
LR EASIE R R L CE S, RERBRRATHINTH 2R WAL TREIMITI 2 %,

Iv. 8 & .

1) HEY LM S EF 2Rk OB MOMILCE TR &, HEIBOMD T3
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40

&

30 F

0r

Numbers of eggs

16 16.5 17 17.5 18 18.5 19 19.5 20 20.6 21 215 22 22,56 23
Length of eggs (Scale : 1=0.01('imm)
Fig. 1 Length of eggs

Eggs laid by an impregnated female: F. 1, in winter.
------- Eggs laid by an unimpregnated female: V. 1, in winter.
————— Eggs laid by an impregnted female: F. a, in summer.
—— ~ Eggs Jaid by an unimpregnated female: V. ¢, in summer.

(In the case of F. 1, length of male eggs and female eggs are figured separately.)

e dvds, HERERE(AR Y, 80 %ieEL, HRHEUTED L TR2EBHOKN Y ¥
FLAT D LT HEL BEESB LS R L & 2,

2) ZRELODEVHERRBRELERY R L, BENIIREERE T2 LB LR 2,

8) KE¥ LOAVHEEREOEIMREY E4RICRL, ZRY LOHRBOSHE EOH:
Brx#A»ik,

1) A ERIC O TN 29RO K & i 280 FBEHITIC I 2 BE W,
KRS L7 b U R BEOLE L KEL W,

5) BRI ORIEL U BER#MOEHEENRIER TS 3,

8) BRI O TEN IS KROBH & & 2LOK£BBHIICHT 2 BER TG
YillEL, ZRY LOHEREN L ETFHHONE L OREY RS, HicifoERICHE T,
AL SO RI AR O TH U I E LR LR & 4 L 2 5o HEyr K
7o MR, BLAMCEOTEEILBREHESSIERKES VOB b, bR
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W DIPOHBRIPWEIIL, ZRELDOHERBHN DL DR 2E b b, KEEOT
BHBELTRDDVREEDOTRZE, AULFCRI 2IPREFTCRITIS 0L DLFL
(KT 2H (HBHRSOMRPETH 28 BBO NS, BLXET LORHEND EFS
HeEE 7 2O EIR & B AR D T L 72IpO BAR & ¥ 1o LTh3&, H1EhGHD
AR, HMBSIEECHNL TR S, REER, RRY LOERSNL AT ER D
PBRETRZHIPTH 2H Y BRLTE MR 2 2,
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