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Utilization of cerambycid larval galleries by a termite, Reticulitermes speratus, and the attractive and
phagostimulant activity of the cerambycid larval frass to the termite.
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Abstract: Termites are known to occasionally utilize galleries excavated by the other wood-boring insects, and to feed on
cerambycid larval frass, but the detail about this phenomenon is not known. We have noticed incidences in which ( 1) larval galleries
of Callidiellum rufipenne in Cryptomeria japonica log and (2) larval galleries of Demonax transilis in Chamaecyparis obtuse log
were invaded by a termite, Reticulitermes speratus. In a laboratory experiment, termite workers exhibited a preference of frass of
these cerambycids to intact portions of sapwood. This preference seemed to be attributed to the presence of attractant or
phagostimulant, above all organic nitrogenous substances synthesized by the free-living bacteria. Thus we measured the contents of
carbon and nitrogen, as well as C/N ratio, of the above-mentioned frass and associated intact wood portions. A higher nitrogen
content value and a lower C/N ratio value of the frass than the associated intact wood were obtained.  This suggests that cerambycid
boring activity into wood led to an accumulation of nitrogenous substances, and the termites utilize such nutritionally enriched frass
immediately after invading cerambycid galleries, then excavate xylem tissue.

Key words: subterranean termite, Callidiellum rufipenne, Demonax transilis

I iIItwic LV EFILHESh WD (1, 2, 7)., £, ¥
a7 U BPREARERIZA BT DI, thoARM a7 VIR OIUEN & 585G, TOYUBETZED &)
LR ORYECBIIT AR 25AN b5, 29 wERHD (9, 3, 6),
W TBIBUTERN THh D LB X bILD D, EARRZR Sk AEl, 2012 47 A 14, 15, 21 HITHES) | e
FURITESL DK (5, 8), o BRI TORZEREIC KIZHWT, b/ I OB N LU R 5
BOTHEEIIESR SN TNDHDICEESTND, —F, hIXFVAVAHBORREICY~ a2 T Y
B2 2 TN—T ORMYER MM 2 1HE T 2R8I, Sl (Reticulitermes speratus) 2MRA L TWHOR R ST,
A L7 B Uzt b AR L7 B pMbEEMIc#E s S h Ot ) XEIEERT UL 25, PHEBLHET S Bbh

— 251 — (ZH A 2016 4£8 /1 4 H)



72 hFe T HI%Y (Demonax transilis)  AHIDS R
SNz, &1, 2015 F 3 A 23 HITHENREERTA)
IZBWTC, AXBIROBIR FICAONZD 25V L3 F%h
HRORBYHEIZRAT Y~ hruaT7 URRHEN, Z0
AXFFEIARZEL, SRICTEHLZEZA, FFE4AYPH)
FTOMIZE A2 3%V (Callidiellum rufipenne) Al H
NTEPHERH L2, 202 &b, b 2fEDh IF
VAaviy~hia7 ) oOMICBEEERSH D Z &N T1E
Nz,

FIT, TN 20N XY AVRSRO T T R TH
THY~ bomT ) OBRHEERRDI20, 7T ALRE
Ef AR~ a7 VBRI RERNC 5 2 D 3IN SRR 21T
Tpofe, BT, 7TRAEREBFMBIOE, RKFC)BLD
EZFZN)OEAEZHEL, CIN ERDT-,

I 3k

1. Y~ hu7 VBIRIC XA XXX HIF UShED
T IRALRBEERGOBERIER ALy~ b
a7 VBLRE AAX D IFUSROT 7R L RAEY
132015 4% 3 A 23 HIZHE) NRBRRTTA) I TAFEIR K
VEEL LT M DR L7275 2% 05mm A v 3 2D 5
DUV 72, EIIMEANEOREFETAHID L,
0.5mm A v a5 WNTENT, REEAME Lz, Wig
%[ UG /KBS CHEBRIMERT D720, 7T ADEKE
25.6% & REFEAKOE /KK 15.8%D7 9.8%%, A A L%L
BUK CRAEEARIINAT, WEEECEKRE L, 72
B, ERRORPEI T IS Z 2101: 2009 12 K~ 7=,

ZOFEBRITEEL, 3EOBERIm FTAF v Ty —
L7, 3cm ICHIWr L= 7mm 7 27 U )VE TR 5
FEERE B AER LTz, &3 v — VISR Chifk 300~
600um ; FICHISK TR % 169 O EFED, T Ei
3mL DA ALK TG L7z, RO v — L3
WO TS BT, —HD v — LTI IR
AW, MDY — VIO BIC T T 2T
29 B, TOHEROT v —L O THHRRIZ U =
VRO TEE, RIS v —LIZ Y~ e 7 Ik 50
FHA A LTZ, 60 ol 77 U VEORE RIRNIHR
Y, a7 OBEIZFREICL, Tk 25°C DA
X2 N—FNIZ 24 Bz, 24 FERREE, T2 UL
FIZFRRRE L, &Yy —LNOY e T ) OIEEH#x
7oo ZDFR%E 25 Al IR LTz,

2. ¥ hrTIVBSICES NS NI HIX IS
A7 FRALRBEAHOBEERER A Lcvr~ b
a7 YL 201249 H 22 BIZHEEH\ET BTz T
THw VBRIV Lz, NMe v T IxghmT

252

T AL RAEIE, 2012 4E7 A 14, 15, 21 BITHRZ)IIR
BRETHAAKIC T / RHEM L VR LT, 7T A%H
MOHERETE, 212um A v ¥ 2 DSBWTHNT 2, £z, W
MOREEREAMEEH OB L, 77 2 LFERRIC
212um A > 2 DSBEWITENT, REFEANE L,

FIRMGT 2 7 T AOEMED DT, BiEE TR
LIFECEAEIRIER T, /bbb, B&6cm (i
Yl L7- £ 5mm 7 7 UVEO R TBIAERCS ) =2
WoORE LI-b0%k 2 KHEL, —HIC01lgDT7 T A, it
T2 01g DREEAR ZFEDZ, Nk, 2mL DA 4
K THINE U7y 159 2 oo 7-EA 9em DT ¥
— LT 1 AT D 2em OfIREE &I TSI, Zih
W2~ hom 7 VR 25 BEA A LT, v — L 2afk%
a7y TR GELL, 7T RAEFEDZT 7 U
B ERBEARETEDILT 7 VNVE~DT T UDIEA
[k & R E ARBIER TRtk Lz, BAERIIT 7V
VENZTaT ) ORENA-TE% 1EE L, B
B, A KECE -GS, KEORPARRL & 13
fRIZ1ElE L, ZOBISEEET v — LD 60 AT
77, HEBRIT 30 [\ IR LTz,

3. 75 RABLVRRERDORHEC), BEN)DEEE
HE, BEXOCNEOBEH 2oL IF VBT I 2
LARBEIICOE, RHEQC), BHRN)DOEHEELZRD,
N&Y CINERDT=, 75 AL REERGZ, WEWH
B (160°C, 1HFH]) CTHBEIHT-HLOEFEIE L, RHE
WHREREE (X757 NC220F ; ot 2 —
) TRHKEC), ERN)DOEFEERD, 0% CIN
k& L7,

-
—

I fERLER

1. ¥~ a7 VBIRIC LD AXXHIZUSHRT
T A LREERGOBLEBIER 77 ABLUREE
A EEN = — VAR A LY~ a7 U
DIEFRE AR — 11T LTz, 77 AD AT v — L3,
D 25D ¥ —L L0 BFEEILFENL  (Mann-Whitney
DURRE, p<005), ¥~ hrim7 VT AZXXHIFY
Wb 7 T A H ISR LTV,

2. Y buT VBBICLD NS R IX VY
7 R LREEAMOBREBINER 77 ABLUK
BERDZFHEDET 7 VVEICHT 2~ a7 U
IRORARRL, BIOEERBOMRA M — 21/ LT,
75 AZA~DIRAEE, BREEE HICHEEMERRO i
(Mann-Whitney U #i%E, p<0.05), ¥~ b a7 ViZ b7
b7 NI HIX VYR T T AEFEIGEE, EAL TV,

3. 77 ABLURREAHORAC) BERN)BH &Y



FEL CIN HHIE 2BIIXVLIGRTIRE, KA
FEHORFE(C), BERN)OEHE, BLOZNLVRD:Z
CIN lbDfERFR— 1ITR LT, 2HE BT, 7T AILRE
MLV EREAENEL, CINHMENoT,

4. BEEBE HIXV LU T T AN HRA
ML 0 b~ hoa T VILEFENT, F2, 7T
DEFEFEDEINL, CINMEF LZZ LS
Teotz, TIDO(LFERRFNERE LT, 2 IXY
LB RYLENIC T 7 A& PEH LR, 26 <13k
IAEVEFEOMERIC & 0 AREER Sy OFERNHEAT Z
L (10) BREZON, a7 VITEHEFROSL LY
HATERTS (4), UERIZEY, Y~boua7Vidh
XY AV ORYIENIZIRAT S L EHE) THERE
a7 7 22 EFRIAL, O TOREEFILTH 2L
NHEZ B,

Gl a N

(1) Allison, J.D., Borden, J.H., Mcintosh, R.L., de Groot, P.
and Gries, R. (2001) Kairomonal response by four Monochamus
species (Coleoptera: Cerambycidae) to bark beetle pheromones.
Journal of Chemical Ecology, 27(4): 633-646

(2) Allison, J.D., Morewood, W.D., Borden, J.H., Hein, K.E. and
Wilson, 1.M. (2003) Differential bio-activity of Ips and
Dendroctonus  pheromone  components for  Monochamus
clamator and M. scutellatus (Coleoptera: Cerambycidae).
Environmental Entomology, 32(1): 23-30

(3) Evans, T.A. (2003) The influence of soil heterogeneity on
exploratory tunneling by the subterranean termite Coptotermes
frenchi (Isoptera: Rhinotermitidae). Bullentin of Entomological
Research, 93: 413-423

(4) Higashi, M., Abe, T. & Burns, T.P. (1992): Carbon-nitrogen
balance and termite ecology. Proceedings, Biological Sciences,
The Royal Society, London, 249: 303-308

(5) JAHEEARS (2015) AEERHRZEFH. TUNRSFAHIRES,
ff

(6) Lee, S-H., Yang, R-L. and Su, N.-Y. (2008) Tunneling
response of termites to a pre-formed tunnel.  Behavioural
Processes, 79: 192-194

(7) Little, N.S., Riggins, J.J., Schultz, T.P, Londo, AJ. and
Ulyshen, M.D. (2012) Feeding preference of native subterranean
termites (Isoptera: Rhinotermitidae: Reticulitermes) for wood
containing bark beetle pheromones and blue-stain fungi.
Journal of Insect Behavior, 25(2): 197-206

(8) Ohga, S, Nomura, S. and Inoue, S. (1995) Survey of
basidiomycete and insect infested roadside trees. Bulletin of the

253

BB AR ZE  67-2(2016)

Kyushu University Forest, 72: 203-216

(9) Pitts-Singer, T.L. and Forschler, B.T. (2000) Influence of
guidelines and passageways on tunneling behavior of Reticulitermes
flavipes (Kollar) and R. virginicus (Banks) (Isoptera: Rhinotermitidag).
Journal of Insect Behavior, 13(2): 273-290

(10) Ulyshen, M.D. (2015) Insect-mediated nitrogen
dynamics in decomposing wood. Ecological Entomology,
40(Suppl. 1): 97-112



I . 3 1
0 59,92
@ 40 A
5 30 -
p
e 6.32
5 = 20 - 3.76
25
£%10
Z B
0 -
(1) Petri dish with na foad (2) Petri dish with (3) Petri dish with
powdered intact outer o &
sapwood " rufipenne frass

—1. ¥~ a7 URHE 50 BEZ(DEER LOT vy — LB AZ— L, ZAUCERE L7222 EIRD DM i
INBDOARREIAI 2 Aoy ¥ — L EQRIATEIKROBE FTOE AAXH IF VRN T T A% A= v —
VAR S B 5 FRRICKIT D, 24 FiERGE% ORE 25 [HHE VR L. Bl e A 28h IRV Hhhon >
T A Z A B TEAE L= Mann-Whiteny @ UMGE, p<0.05)

Fig. 1. Result of the choice test, after 24 hours with 25 replications, of 50 Reticulitermes speratus workers from a
petri dish with no food (1) moving either to a connected petri dish containing powdered intact outer sapwood (2) or to
a connected petri dish containing larval frass of Callidiellum rufipenne from the same Cryptomeria japonica log (3).
The termite workers exhibited a significant choice to the C. rufipenne frass (3) (* Mann-Whiteny Utest, p<0.05)
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Fig. 2. Frequencies of entrance and feeding, during one hour, of 25 Reticulitermes speratus workers into acrylic tubes
(6 cm long, 5 mm in diameter) stuffed with 0.1 g of either powdered (1) intact sapwood or (2) larval frass of Demonax
transilis from the same Chamaecyparis obtusalog. The termite workers exhibited a significant choice to the tube
with D. transilis frass (2) in terms of both entrance and feeding frequencies (*Mann-Whiteny Utest p < 0.05)
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Tab 1. Carbon contents, nitrogen contents and C/N ratios (average) of (1) subcortical larval frass of Callidiellum
rufipenne and (2) intact wood (both from the outermost sapwood of a Cryptomeria japonica log), and (3) larval frass

of Demonax transilis and (4) intact wood (both from sapwood of a Chamaecyparis obtusa log)
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