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A Model of Termite Internal State for Understanding of Caste Differentiation
Mechanism
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Eusocial insects form colony so that they can adapt environmental fluctuations. Colony
is maintained with caste differentiation, which is a self-organized task allocation. We researched
termite caste differentiation. Termites have several specialized castes. The pseudergate, one of
those has some differentiation possibilities. Moreover, it is suggested that Juvenile Hormone (JH)
is concerned in termite caste differentiation. Our research emphasized focus on the relationship
between the pseudergate caste differentiation and time evolution of JH titer so that we built the model
of termite internal state through development for understanding of caste differentiation mechanism.
Addtionally, we built the model of the caste differentiation in termite colony. Mathematical analysis
of the model with dynamical system conduced comprehensive property of the model. In addition,
the model of termite internal state were evaluated with computer simulation.
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Fig. 1 Caste differentiation pathways of the termite
(Hodotermopsis sjostedsti).

RIS, A= MHLICELS EDoTWwB L ENS
Juvenile Hormone (JH) I 2WTHEHTA. JHiX% ¢
DERIZBWTYRBEOER 1T T LIRS
TWAKRIVESTHY, 07 Tik Reproductive 7
CHEFHBANDF LTS LHHR L L THES
NTBNO, FLBHBESL TV EELLR
4. Nijhout 52X ¥, Pseudergate ® 1 #2815 JH
BEE L BREHRD D — R F OBMRICEIT 2RV (™ 2) #S
RRSN TS, ZOEBTIX Soldier + Reproductive
~NDFAE%E4T 9 Pseudergate DAEN JH AT F L Fh

HRE - BREORELXR-TWEIDEL, T,
Pseudergate NP TH FEITFFRIIC L D BEENKE(E
TrELTwE, ZhbDRBSEEEAND JH &
PR TH Y, BEAD JHROBBE{LESET 3=
EXRETHELD, EEHLZBAPELVEVZ
5. %72, Pseudergate iZ JH # ABRICHAA T2 2 &
12 & o T Soldier ~DHLLRAERT 2 Z LO%F
OB WEEN TH BI BT 52 LO% L5
BOZICHBEERNTHBZIRL EBbo T3,

A Soldier

Pseudergate
Reproductive

>

JH Titer

Time
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Fig. 3 JH titer and caste differentiation.

EREZTICH 3D L) ICBEARITH &L FILED N —

AMOBBRERETS. 7, Bl Osq IC&koT, &
{t# — R I %% Pseudergate ¥ 72i% Reproductive & %2 %
$R1R, Pseudergate ¥ 7zid Soldier & % A$HIRZ AT 5.
ZD%, ThENOBEDO A —X b LEETICH —
A MCHIET 24N THROFEREYRET 5.

% 72, Soldier ~DOLIMIRIR & LT, HEDEER
» 6 Soldier A%\ 34, Pseudergate 7* 5 Soldier ™~
DRI BA T 5 Z LHAFER SN TEDY, Soldier 7
© Pseudergate 2 S #IFIRAIE TV B L EhTw
%. 9 Z oMkiEhRIE Soldier DR EDOWEIL > T
BELTVWAEZLHPHERBIN TS, WHOKER
ENTwiwn, Zof 2EAEMEMICLY, SPRIH
MAZEALT 5 Z & TEHRT 5. FBFFETid Reproductive
2 FRROIMFHZRYFET 5 LARE L, BEmEm
KD R IHBEFELTHdDE L.

32 REBE HEMSERBICBWTIIEHI
RPE—DIv=—AICEAF LTS, ZnZEiTk
D, Ya7Yoag=—TiMEEiTv, ZhBEs
L2472 EE L RSEDBEIFRICFEELTA.
COREICE ) a0 —DREEMEAB SR TVRAS.
EFVMICBVTHEFRL LTREARE5 L, B4R
MoORLLBHEEERSES.

BECRERRE L UTHEE, BRE, BEPO6RE54
THA o Far 525, BEE LTIE—ERE (—
) TEOBEEEIUHED I —X MMEEFTS. $7,
W#a%mb,ummL&ETé._wmeo&@%
6 ¥R VIR L 7%, Larva 7*5 Pseudergate 1231t %
(55 7 8. Pseudergate iR JHREICL > T, &
{bt%D 5 — X + % Reproductive, Soldier, Pseudergate

POREY S, BENTHEOMIET 2 HRMTELT,

JH 2585413 Soldier, &V 5413 Reproductive ™~
SME$ B, TH AR OMEIZ 3 5 35413 Pseudergate 1C
BIAWJEBEET). @4 0L i, BROFG

Stationary molting Reproductive
;@w&#
..F’é& > & JH:Low >IHI

Larva Pseu‘:lergatN‘Sd;ie

Fig. 4 Individual development model.

B, 74 7VvaHERVT, XA DL ITREL,
HERHIZETT 5 D& T 5. Reproductive IZHVLH

WEoTau—H»LHTIFK P I ITERCLERL
DL LTHKo7.

\ 1

;;1081—_; ¢))

R (1) KBWT, vIidPYRaE, p dEE(0,1), m
RIBRERTHS. REFVEBERLzI0=— %4
L LTHEEL. ZZTiao=—AOBREERIX
—ETHHERETS. TD2D, —BEDIFETHEIC
O—EEIEET S L) ICBREL, JU=—HOE
BEITE IR IS,

33 BEREMBEER  FEFVTR, ERKoOEE
PENE, SEBOERLED, MEG»SHEEREZE
FaET A, CokE, BEMEEERIIRD 2 EX
PO, F—ICBEERNTHETH S, TR
SHENICHEVS, DHAIREEIX Pseudergate DEIRH H—
BOBETRIINSHNDEL T 5. Larva, Pseudergate
DEFICXZ2MEERICLD, SRIHEOKE WEE
WelEmL, BRIHBRO/PMSWERKIZ cBLT 5. &
Zich— A PMEEIZIERTH B, T OE X i Soldier
% Reproductive % Larva, Soldier |2l L 72358124
B Ysol, —TRep AL E R Z L CERT B, ZO%
REBRMASEDICHE- T, B LTW(L.

%g = —yB(y>0) 2
4. & i

4.1 FERR SHMAETIREERD & ICBED
AHRBIZOWVWTOEREFNVEBEL:. COETF
NWERSHET 270, au=—24E0h— R PHOEL
EEEETMEL, RBEZH—X FEERORMEL
TS,

H— R MHMEERRICHE > TERBE, BISDE)
ZBEBERY L oTwAHLEZLNSE, HS5ICBIT5
H— R MHEERIZREISCTELT 5.

-334 -



InPsc

Fig. 5 Caste differentiation model in termites’ colony.
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