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Parthenogenetic reproductive behavior and initial colony
foundation in the termite, Reticulitermes aculabialis

XING Lian-Xi™ LIU Ming-Hua KONG Xiao-Hong LIU Xiao SU Xiao-Hong
YIN Ling-Fang TAN Jiang-Li
(College of Life Sciences, Nortwest University, Xi’an 710069, China)

Abstract In order to confirm parthenogenetic reproductive behavior in Reticulitermes aculabialis Tsai et Hwang and
explore developmental characteristics during the initial stage of colony foundation by alates, we established and compared
female-female (FF) with female-male (FM) colonies of R. aculabialis. The results show that there were no significant
differences in the timing and behaviour of nest building between FF and FM colonies. The death rate in FF colonies was
11.33% , higher than the 2. 67% observed in FM colonies after 5 days. All females in FM and FF colonies had mature
oocytes and a physogastric abdomen after 5 weeks, indicating that female individuals in FF colonies had the ability to lay
eggs. The number of offspring in FF and FM were 7.00 + 1. 58 and 10.33 + 1.21, respectively. All offspring in FF
colonies were worker caste, whereas FM colonies soldiers could be differentiated from third and fourth-instar workers. The
results demonstrate that R. aculabialis can produce offspring parthenogenetically, and that there is a significant difference
in development between FF and FM colonies. This suggests that alate adult R. aculabialis may establish new colonies by
parthenogenesis in the wild.
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AS/INEE A — /N 7 A D 78 AR B, DT R —
MSE R B 35 A% Z A1 20 BT s, [] — DX s [ Ao
AP WA () A4S 1) 19 33 1% 2 REPEAR 2w, JF AN 3¢
R o3 B R i 4L G2 1612 (DeHeer et al. ,2005)
I 30 o R A T R A A O AT
A IR 07 . Aoy ki
PR32 30 Z2 R 1Y 52, KB 4 2 M A L
1 g AR G IR AF (Nutting, 19695 Deligne
et al. ;1981 ;Matsuura and Nishida. ,2001 ; Korb and
Schneider, 2007) , At , 3 E & — 4> #E 1 #B 68 1%
Ty by 55 P T X O A N SR, TE R B = A1
AT BE T 2 B B 2 A P 2 7E I E AR 1A 3t
75 LADRME A= 5 19 J7 =X A 78 SEAE, anAE H A YAl
ALY W Reticulitermes speratus 2R 58 il 2 e X #Y
I8 S P AR 25 5 O — M SR AT B B B
oS AR S DL IR ME A BE Y O =X ST R Y R R
(Matsuura and Nishida, 2001) , [ it , IE A= 58 47
R T M R BB A AR S T AR B A K A
BN YRR A R R A M )
(Matsuura and Kobayashi, 2007) ,

H i E 28 4 18 H A7 I0HE A= 847 Sy 1 1 CRh 26
A 9 Ff (Ishitani and Maekawa,2009 ) , H rf 8 (3 B
J& Reticulitermes 4 3 Fp. B 7 8 & . R.
virginicus . H AR BYEIL HLE B R, speratus FTRR M B
H I R
and Nishida,2001 ; Matsuura and Kobayashi,2007) ,
RIFWEM R, aculabialis FJ& T & H WL, J& T
[ e 3 bl ARAE W AN SR Y FE R 2 — (R
A2 45,2000) 404 T RE 18 AT AR X, HAE
RE K, ATk 90 U7 3k, 7E R [ E 43 b IX S
HHYG ™ (R % 5 55,1998 ) o 1% 1 L2 i LA g
B KA 5 HAE AT MR A G, R
JIEE 1 L 5 A7 IO A BB AT S A B M A 1 g
A H T WA TE A, 12 A IR TE X % A
B R ECR S 93 AR T TR IR AHRGE . AT R
FH 738 o M JC Xk ( ) 1M A JE X (FM) B 57
T5 s R O AR A A SR SN A R A A
fiE, A48 7 AN ] g2 A % 2% 1 O A R (1) 52 1)
PEHEAR I

1 B 57

1.1 gm
RIFELHBCT 2012 4 4 A 43K A 5% WK

lucifugus ( Howard et al. ,1981 ; Matsuura

SFORHE I IR A OB (3 TR ) MUK 5
HRH o R AR S A TR H B 2 TR R (] 52
B e, 5L RIAR A ISR 7 R AR AR A 23 ROB R
PEAT HERREHE A, 70 ) O B AT 2 8 K R B4 R A
BEARMEE R 1 ~2 d BRI, BB E
9 A A HIE AT M T Xk (ML) TBE B I X (FF) 4% %
Fr 300 ZH o R R AR A R K TR S A8 1R KR i
A 30 mL ) PET 3% W] 8RR N (3 R KR L 4/
5) 5 M A 2 DUAE Sy OB 2 GE S 5 A/
TR L X5 O R B 3R o IE X 400 3 4 K MK
Aoy ORI 35 A 0 TS 2 T 4R 42
WL B A WL 4¢ — U, LU Al g ol 2 A 4,
10 sR Ja A AD G 73 A 1 DL RTRE X 7715 2180

1.2 MEBEHEAFENRR

M T HeH FM 4R FF 21 e A e A i X 4 5%
JEtERR KB A EA 2 1 9R 5 R (M 18 3 1
K AL F 7= BRHT) B, FM Rl FF 2 4 g 5 5 A4 5L
JF A8 R 6 7R B IE & 1Y Bouin ¥ b [ & ,4°C ff
ARt o BT 2 B 0 A1 R IR AT 2R 500 A B2 TP A M /K
JEAEEE E AT R EY R U R R
7 pm, 0T 2 RO A R AL B g R B B
HE ( hematoxylin and eosin) 4 {0, g )x HE R A F
Y B F Motic Image Plus2. 0 H 3 {4 R E R G W
SIFFAMR, L FF 40 f0 FM 41 M v v iR & & 2
;-8
1.3 FM A FF AFREBRDUEKE

KT LGP B XS AL TG o A Bl
om0 WL PO 2, B AW — IR, e sk
GR R BEAE SO s B R & 6 S H L BEALME ) FF A1 FM
%5 A IR gt R Mo R A
1.4 HEZIT 59

Bl VI = AR 22 B 28 SPSS16. 0 #(
PEAL PR, AR 20 18] 2 H0CR H -F g

2 HBRE5SMW

2.1 FF#FM X ZEZBALEMOTHEE
TEBCRT R, FE 4 A FM 20 MR # A S8 B 4T
R 1 A) o BEXTEEE 3 K, FF JC X2 I 46 §2 0
BT, BH 7T RITA FF OECAT 447 50 81,
W] FF AH7EM X555 3 ~7 RN IF A8 FM 21
FERCXT G 55 4 KA o 44 TF R 42 IR S 5L, 256 7
R FM AR EL, B FM 20 1 45 51 55 7E Iid
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XG4 ~7 do FF 4 e F S0 SR (R 2E L FM ST SR
[ $2 /7 1 d,

eSS B AR FF 4080 FM 4 b () 4 S A
HOAR ST AL 55, RS 5HE (K 1:B) . B
TE M2 40 b 2 5 WU iR 4248, — RIVESR KRG,
S — R ek B M R S gk s, Y Kt & A
() WGE B, FERCXT 58 5 KRBT R GE it , FF X
A 34 Ak AEARBET, RSk AT A 15 4,
FET- 1 kB9 19 41, HBET- %N 11.33% ; FM fiP
P 8 AT G, Hoh 2 41 #5106 4
BT — 3k (BET- B 3 S M), A T &N
2.67% , W Z B4 & 22 7 (P <0.05)

2.2 FM AMFF AN TFREEERESHL
BT AT R E SRR A B (B 1. C) i

XFEEGE 3 T MEME Ay OB B R RIS,
[E A (B 1:D) . FF R FM BCXT 4 7E5E 8 J& I
G AT BRI AL AR AN A, 9 E X 5 =BT 7 1
TEWEAL AT ] FA W PE 2 % (P >0.05), 55k
6 ™ HJ5 ,FF A1 FM 7716 418050 5 o 14 F 22 4,
TE1E AR 4. 66% F17.33% , FF B XT 475 14
WM, HAE T @ ERAGEM LG 22 H, K
g 17 A=A 510, FF R FM & B 41 45 41 7 1
FARA RSB 4 5 (7.00 = 1.58) 3k Fl(10.33 =
L21) 3k Al A B2 % (P <0.01) (&
1) Ml 5 4~ FM BCXT2H P A 3 4190 a3 4 4
b — R T FF 4 d %A i 4 fe . FF
T EM B R YA kI B H AT R A

1 EFOANAAFMAFFENRRAPUMERFEHLE

Table 1 The comparison of caste differentiation and offspring number between FF and FM pairs in six months

VERTEER Y
Number of

7 R 28

Number with

Ja A 223 A1 1

Caste pattern of

7185 2 3 e AR 15 2

Average number per

i %k 24 1

Colony type

survival pairs offspring pairs offspring survival colony
FF 14 7 T 7.00 £1.58™
FM 22 17 SRR T 10.33 +1.21

- HUR G A s R & R P <0.01 KP EZEREFH.

Data with s#xindicates significantly different at 0. 01 level by ¢-test.

2.3 FF#FM B F £ 4

BOXF 855 5 JE B, 421G 8 b FF 20 gl H
MEPEES B & B AR IR . FFR1 FM 4 b, B
PEAS AR B 5 v B B 20 B A B R R — 3, B A P
BOE U O BE 4 A, 3 46 B9 RE 40 M AL T 0P 8 kAR
(AN TR B, B0 S A5 2K i 19 B0 B 440 i A R de R, 0
T A0 MU S A0, D8 v 240 A 2 7 v, 3R W% 0 B 4
MC 25 n IR B AL B2 . FM 2 rp i) e S R D FF
AP A MEPE S AR AR AT LLE B E R B
REAUME (& 12 G) s FM 4L A e 4 43 6O He i) RS B
AT LR S ks (BT 1 F)

2.4 FMUZEBTENENMBAMAERD
EWHREILR

FM W) EE R ™ A2 5 — Sk SR 05 AR
SAEAY S OAR He, B R B R D el AR A 12 ~ 13
TR LE) o F RS Se R0 fih £ 18 % 72 16 ~ 18

ORI ENERK GKE ERIEREK L kS A
B AT -5, B — 5 B TS bR AR A 2
25 (P<0.05, P<0.01)(%£2),

3 i

3.1 RIEBBAW SO R LR T AT EEE
B

I B H S RS X S B S LR
(R Ay I W R TR S 2 AL AN 3 2P o)
i SR IN DO = N/ VS | Aata o B Avid b N NI 1]
A T LR ) I b RS RN B E (Vargo et al.
2012) o fifFl 2 ARG 2 U], O IS TR T A
B B 43 6B B DL K SR R ) 2 AN 23
KA M AT (Dean and Gold 2004; Ye et al. ,
2009 ) , 3 A8 I A8 7 0 4 3 TR L SO TR
BTk — s R, AR 7 IE AR IE T B iE FF 4
W JE FM A R S5 7E B 1l & 2R S |EAT . TR
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Fig.1 Tandem running and nesting behavior of alates, soldier and imago morphology

and the sections of testis and ovary from pared alates
A FF A HOTE 7 38 % 1 M 4 K the tandem running females in FF; B FF 7 H IF 78 425 W05 06 0 P4 K two
nesting females in FF; C. g XF fif (19 4 8 M 4 g e, B8 35 95 (8] B S B 2 the unobvious segmacoria of the female
alates before pairing; D:3 J& J& it M o4 Bl i, B8 30 1% K H Y 8] 5 B & the physogastric abdomens with obvious
segmacoria after 3-week paring, ; E: FM 1 73 {0 (9 5% — RISl (b)) #0108 S8 BE#F P 9 X i (F) the first
differentiated soldiers from FM ( above) and soldier from mature colony in the field( below) ; F: FM A3 /i 4 43 € g
HOKE 8 A K&K F (S) numerous spermatozoa (S) in the testis of the male alate in FM; G it X} 1% 3% 5 & I5f,
FM FI FF 25 vl 05 5% 19 55 P #0450 2008 R B3 I B BEZH I (YO) the oocytes (YO) in ovaries of females at

the late vitellogenesis stage after five-week paring in FF and FM.



6 31

T 2 5 45« S PR T 1 B ICME £ B AT O B AT 5

- 1675 -




- 1676 -

W B B 223 Chinese Journal of Applied Entomology 50 %

X 3 R v A S A TR R R AT O R L R
NEE S 5 B R AR R 3R LA W 51 B 4 ( Bordereau
et al. ,2002; Peppuy et al. ,2004; Hanus et al. ,
2009) o FeATTWLEE K T ME M 1A 2 8] TC 18 7 B Ah
WA ST A BB AT, X T R B AT
3B TSR] AE A7 i — A 2K T A J2 532 T K i A7
N o DB W A R R A SRS )R] B A
WX FF A HFER R FM AR 1 d, H
1 [F) AT ICHE AR FR AT g B9 A I 1550 e 3 Ao 22 53
JeE W FF 41221 FM 2 g BEA ] B 14 d, #E D
FOJs A n] 68 2 ol M ) o 9% 3 89 (Matsuura and
Nishida, 2001) PG , ok T5C XoF S 57 A A7 T A
PEATBAEAT A, S M 1 7E A MEME S5 10 1 — Fib
T PR R TR SR L FF 205 FM 41 55 A
] 22 A KB E 5 WAL B A BORE A AT RE 2
AN R RS BAT A ] B0 AT 0 3 Y o

ARG R Bos FF X H LT R B E &
T FM BT 2, i H OFM JC % 45 o e 7F 55 %5 &) BB
T-o X5 Matsuura FlI Nishida (2001 ) 7 W4t 8L (1
WO BRI FESE RAH— B, A FF A G i Tz
HEPEAS A, O 2 TR 5K S R A AR PR
AITHFERS HBE TR AT 2 o 3 oh, MEVE S IR BE S
O~ IR AR I K, B FRAE A BE T 78 W AR, 0
P F18 R JB AT DL iR M R A0 R R ST SR IR
A A B EMEPE AE IR B 0, 3R B AR T I
BRUMEPE SR B ST R R REMERIE . ©F
12 TE 2 S L H5 1 B — MRS A (F) i A T R
Bl AR T FF 20, 55 2 ol 7 78 T 0 1 57 8 L,
AR Z 1) 23 A0 BLRR TR, RS MR A 0 ) 2 A
PR, 32 26 5 VR 1 10 DR A7 Ry X sk 4> 2 B8
J23E B E 2 49 ( Matsuura et al. , 2000 ; Matsuura,
2002 ; Matsuura and Kobayashi,2007) . [HIt,RJE
B WCRT DL 9T A= 58 1) J7 =X SR AR, (H R
A I P U LA 0 R B TR T R s (D B — o
AR TCIE A 8L T A (1 55 3y, L i 5 RN R e
B — M F A QB A A B EREAT S, B8 T AR
JRYL L2 s @ FE 7 B AT A S A B 1% 38 B )
( Matsuura and Nishida, 2001)

3.2 FFHRANEERZEVMPRBEREPR
75 FF [E0 20 v i 95 3 MEYE SR 5 FMC X A

P O P A A ) B SR A 7 R R — B, R LA K

PRI EE AN, FF b RS 2 — 12 H

J5 BN B kB AR — B, #OR R A R, GxX s
WHFE R Y] FE W H S 78 50 A fE 7 ] 2 A
B oS, & AVEA B C R A FE B, v] DL 3L (R 7 B
JEEE R T8 FM e e 0 B R A A M i
B 31X e WY R A T CAE R 5 ICME 2E B A
PR AT Z 5, MA@ e T &
T IAT A W i 22 57 . X BB WA 5 LA 4
TR H AR RS B R 2.5 S N R
B o € B Y 45 R 2 — M) (Tshitani and
Maekawa, 2009) ,

3.3 FFAIFMBFREERMASUEBEEZE
7

UGS B UG FEF B PI0EA: 56 0 3% e FMA
A FEAE B A 2 — A5 B9 U 4 (Maynard, 1978 ),
B FRATGE T 45 2R 735 9 s 0 11 A0 I A 5 ) A
REA R A e AR S LA AR RO . TER 28K
I IO 2R A 0 B e, oy T OB AL R 25
I A= 5 i AR 25 i 3 s a2 TR PR AR AR Y S
AR, e, &I R A2 0KG B B Ak 3R AR 52 K B
R SR SNE NN N 7 N 7 g
XM 17. 8% ( Matsuura and Kobayashi, 2007 ), 4%
JEHEE B FF A FM 5080 D Y 5 A )
AEAZ H1 T° FF BT 7 B9 i 90 Ak 28I 1 i, e n] e 2
— HWUR TS T 5 — RuR ™ /AU &
.8 T R, MR, FM iy T A B AR
B RS A, PRI TS AR A7 T A X B
S TRATTAE B Ab 1 R B 4 R A4, {HL A S 5 =
AT R B B X R M e G X L R AR AR R
S R 3 M B R X AR A T B R AR TR I 1 L
AR EE T2 —,

ARHFFELLE T FF L EM 4] g B AR b 25 — AR
AN 2 S A, T R AR A i A —
HIe Wi R AE AT T A TR R AR Y
T ph RS T Al i R, H R R AR B N T
J AR AR S AR I ) B BE BSCME, X X T DA S
JEE AR D A 1 I 288 M T Ok U T Ol T L
Lo E AN, LA A 0 B R H]

FIRTEA) AR A v e OICHE A 58 7 AR R AR S
ATEAF T RAE R T L BA R D, H 2 A
M A B 25 R FM 4L rh IS T4k
T ied, FM o AR R x4 58 T BN R A 2
GERG N SLRE B0 AR AR A R S, B A A LR
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G SO B 6 % DL T W0 1k i o, BRI I 4k Y
B L FM g Srb i o, R ORI 4 8
REAUT B0 A0 i, FAR SR i H A B i 5 R
MUY 10% (Park and Raina, 2005) . £ FM ) &
Sh ] DU A 2 0y T, s £l 2 55790,
HA T HWUs 5 2 B0, i o T (1 2 s34k
T IS WAL T 25 AR S B gy B b T 8K
WD A2 HWUE 5 20 TR, 5 309
HEE NI IT 3 R 2, BERE N 2] ) S i
704k o A JLAE BB 58 3R B, WG b 1 CAF e T
P )5 8 & (asexual queen succession, AQS) , Bl R
0 W 36 ek M A B 7 AR b 3 A R S T 2o
A E AR R A O 3 RO B I (Matsuura
et al. , 2009) , Vargo % (2012) £ J7 ¥ H WL R.
virginicus LA B T AQS. J34b, H A B AL K
1 0O A S 2 U R 7 A= B ORI ME 1 TG 3 2 AL AR 7T
A A WCIT 7 B — 4t AR R M M i, e AT
DLSE R e Ak o b 78 B I S 5 B0, X AT RE S T
E i oA iR 35 A% IR 5 DDA G, T RE 2 g — il
FEARY L] (Hayashi er al. ,2007) . P, AT
WFE 4 R FF ) 6 SR A7 Se i o AL 2 5
15 PICHE A= B 35 A% 1R 2R AT O, LA R AR TS Bl U2 7
WAFTE AQS ML ERH B — LR AWFIE .
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