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Fungistatic activity of freshly killed termite,
Nasutitermes acajutlae , soldiers in the Caribbean

Claire A. Fuller

'"HSDUWPHQW RI %LRORJ\ O0OXUUD\ 6WDWH 8QLYHUVLW\ %ODFNEXUQ +D

Abstract

7THUPLWHY PD\ KDYH KLJK H[SRVXUH WR ERWK SDWKRJHQLF DQG FRPSHW
KDYH VKRZQ DQWL IXQJDO SURSHUWLHV RI WKH SULPDU\ FRPSRQHQWYV

Nasutitermes IURQWDO JODQGV WKDW DUH SUHVHQW RIasutie®®Bd HUV ,Q WKLV \
acajutltae ,VRSWHUD 7HUPLWLGDH ZzZDV XVHG WR H[DPLQH LI WKH JURZWK R
LQKLELWHG E\ VROGLHUV DV FRPSDUHG WR ZRUNHUV WKDW GR QRW KDY
ZHUH NLOOHG VXUIDFH VWHULOL]J]HG DQG SODFHG RQ QXWULHQW DJDU |
WHUPLWHY 7LPH XQWLO DSSHDUDQFH RI IXQJXY DQG JURZWK RI YLVLEOI
DSSHDUHG VLJQLILFDQWO\ HDUOLHU LQ FXOWXUHV ZLWK VLQJOH ZRUNHL
IXQJXVY DSSHDUHG WKHUH ZHUH QR VLIJQLILFDQW GLIIHUHQFHY LQ JURZYV
IOXLGY ZHUH FRPELQHG LQ RQH FXOWXUH [IXQJDO JURZWK DSSHDUHG OL
JURZWK ZDV VLIJQLILFDQWO\ VORZHU LQ FRORQLHV ZLWK ZRUNHUV DQG
DORQH 3 )LQDOO\ JURZWK DSSHDUHG ODWHU LQ FXOWXUHV ZLWK
VROGLHU VXJJHVWLQJ D GRVH UHVSRQVH )XQJL WKDW JUHZ IURP WHUPI
VXJIJHVWLQJ WKH DQWL IXQJDO SURSHUWLHYV RI VROGLHUV PD\ LQKLELW
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Introduction angusticolis GHF UHS\DME RYMQFHSWLELOLW\

$QLP DKW W @& O RWRF 1D R XBDI/RFFUXPQ&KHRW O I R X QUEK Coptotermes
PDQ\EHQHIRWARFLDWYXRMR VLQF UH D¢resanus QHVWIDQVHBRPCGREHGPDULO\
GHIHQNHD L QS/WH G D WARWP\S H W LIMQRAURY! | HF DR W H UR BADWD I XPLJD QRWD O
LQFUHDEHOLRIQIRRGRZHYRQNH\ PDWHUIWHQJBWWO E DQEWHUQDO
FRWW VRFZDWHKRG L FOBW\Q Q FU HRVHO D ¥E F U HWLRRQN\Q JIBV\O RIZ.
WUDQVPL\RVLRDMUD V LOMHES DW K R J Angugticollis, ZHURXQWBR QKLEURZWK
6FKPLG +HPSHO%HF D X\RH LD/ HF WQW R P RS KD JRvetdrhiugnlahisopliae
OLYMGHQVERSXODFRBBQHBNRXQWHUYV

EHW Z HIHIG L Y L GOXICHONA T X HDQVER |WH QH ZH W W X G KW Hi [DPLQBQWLPLFURELDO
LQFOX\EU'RRPLQIDGWURSKROU@){V\PFWLWIKW‘}‘KWHUPDWW\KW‘}WLPDOV
W UD QV P RI/IL\RHID\PHR\GRIR O P@A\P EHUR FFRXQWSSUR[ RILVRSWMEBRLHV
PD\EHKLJRRPSDWHRBR Q VRAFFWDMQ LV PRP EKDPIDUELIOHWRQ SRV HQ JDXV

5RVHQJDYABUDQLHOOGREKPLG +HP ®I¥0 G HP R QVWNKODMHES H (RRAGE
W K H R QUDDIRGAR O GR MUKL JKWHUP LW H

J H QMNagutitermes L Q K LVE Kt U P L Q IRAMLKRH)
‘RRG IHHGNQUPLRUBINIAGDP FRRG HQWRPRSKBRQRXNtarhizium anisopliae
RIWWQ DY MKILRIXB K VW LIDYG HO L W Wl DV V HVW KIigl lHRWVKPIDLEKHPLFDO
W B H DIFRKU D JV. IQW7HO\HD UGIL NWRBM LIJK OF RPSRQ IROVWWHO D QERZHY HB UNIRUV
H[SRVWBDW KR GKQVIRU D J WQIsYG N. costalis D QNG nigriceps W KBRDMUHH S R WH IS
PD\EULQXHMVH URRU J EQ EWMRAKPH vV WM. anisopliae GLGRIW F WDKK UY DGDYD QWD JH
5RVHQJBWO YXQJDUHVSHFLFESEHQHDZHGMROG ISUHW XPEHGD XV H
LPSRUVDQWRRH@W HFQE&D QWK U L WHKHRVWRZRUNHRJIVHHG LWWRO G LYHDV
LOQWKNDPHDUPPRLVAMQYLUR Q MHQWYRSKRRXOMZ HLWKEHIGEQ HRIDMQWLIXQJDO
WHUPZWX® XWWR KHIQY L UR QPHQRL WH ¥ UHWIR@OD GOHYWPDWBAVVQRW
PD\EHHV SHF H) YW 8 DW K R JIXQUE G HWH U ZIKHNGOHQI L VWY BWILIYR MAE L WH G
1RQ SDWKRXQQLF\DOVERHFRORJILERFRFOSDWKRIHQLF IXQJL
LPSRUWWRIMRRG |HHGWHUP L WKWV H
W H U P LFAGHAR X QQAKHPWH U RXRYQ SDWKRIHY WKL QGLRISR YV HQ JID\B D DUH
IXQJBEJUD GOWKRKRIKRR IWK HWXQJLH[WHQGKBLQWKH&DULEEHRRQUPLWH
PD\3FRQGLVZRHRQE\GHJUDGZLL—QDJOXd\IQSJ“WermeS acajuttae 7KHDELORMWUHVKO\
PDNLODWRUSIDODWR®GIK P IRWH\B UW N L OND &tgjutlae W RQ K LIKIQNDUR ZIMKKV H G
WR[WH QG REPSHAMMH UP LRURWR GWEBHWHUWK@R JLVIDWIRAWWMUPLG/ HV
%DWUDQG %DWUD 1RLURWQG WKIHEVHRNRFLR®W HUDFWILBM&RQH
1RLURW 7LPRWKEIBIQGV )XQJIDXVLODDUJKPEHU RIFRORQQMAKHVH
FRPSHW IDURHAS H F LIIPG®\U W B QMK HW U LW EM R ZRIGDW X UD O O\ IRKRFIXWU L QJ
K L J KW H U P OAHHFVDHOUEH Q | % D WDLOIG F R P S D UBNGKSHU HV HRQF @B H IZR U NRHW
%DWUD 7KXVWKHWELOWRYXSSUHYYBHDMROGNRHWHUPKIQW KAHQJ XV
PLFURBURQWNKSHFRDEQIYBSDWKRJIHQKLEIBNNEB O G LHRIAH Y MU acajutlae

DQGRPSHWIIPRREGKLIKBDMQHILWRFQGUNBUBSSURWLPEBVUMKI/@ROGLHUV
WHUPLWHYV XQSXE®DWDSGGLWLRQZBRONHBD\

HQFRX @WWIDWKRIHO®RQ SDWKRJIHQLF
6RFLID@OVHRWH YDULRWHFKDQLWRVXQPRUNWHTXHQKIR O GEH B XMAKH \
LQKLEIRZRIKLFURERM[DPSDEWVH LQIARRRGLUHHFWBUHIWKSUHVHRIFH
EHKDYLPHWHF®EDQLWXFKDV LQFUHDVHGIPRQLERIRIQV KXW IDRDBQWHU QD O O\
D O O R F\W RILR®@HRXW VRLIE KHH v+ Uiy PDVEHD IXQF WRHE®GVYL]BQG®[SRVXUH
DO J O D Q GXHDMUH WAL B9QWD MW OHU D W WKL @ KL E LBV Y R Q G URWQ WIDIQ G V
0DF N L Q VWRD IO DOGXOWXUHKHEVSHRVVLELOHWM HVEHB[DPLQLQJ
E D F W KXIUDH\BHO /IRZHWHUPKWHUN XQJDORZW@RWKSUHVHRIBH DULRW\
DOERH‘,Q(RWWLDQNPERBHWKW(R\,FRPELQDIWIZRKDI\VBQGROGH_-HSR/\NKHVLV
VXSSUHPMMWUREUDRZWKRU H[DPSOH ELRPDVV H[SRNGCIMWDYD JDWOR ZW K
5RVHQJMDX® IR X QMK D@dbotermopsis L QFUHRZVMWWRWDIOUP EWRIPDVYG RU
angusticollis Q H VW/REHU HV HQXIQ) JPRQLGEBUNKRXPEHUISRWKHVEBEWHG LWWYW
HOLFIDMPGDEMHKDYBRYHQJIJBEMNYO JURZGKFUHDVWMMKEUHVHRIFROGLHUYV
DIRXQG HYLGHDGERVKRR@LQFXKHWKHU RU QRW ZRUNHUXUDWKHHDOVR S
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IXQIJD@WRZWKRXQGQGFUHDMMER UNHWR O GR BER/O KQ\GX Q JDUR ZIMKG 5D W H
QXPEHWQWKBEVHQFIWROGIBHAD X\RHIXQJDOR Z WKW D FW HU P WKBIU HO
ZRUNHBARQRWDYWHUSHQRQBGOWQQFHXQJIJBRYHUDDWHDV X BHE KIHL UB QG
5RVHQJIBDWWD VKRZIPGLQFUHIMVMWMHFR®ID I WMIKQJIXDBVY LV LEQ@BK D QUM
DQWLPLFDRWILEOWIKQF UH D VIIQIH QBU HEH W Z MHKGIG/BI\ XD F D O F X O DW BE\G K
DQ®LPRQAREGFHQW WXWMLIRIRWV KHZDVQR\WH D V X UWDHDGAVEHF D XX J XKD G
QXPERWROGRENYW L | XSUIRSHZWY HM DFRHGALGRYWKEJDVYOD QRDW L QJ
H[DPLQHG PHDVXUHKQQW O LEE®BIU D P H WHHWHW
FRPSDMMGODLUMKEYS\DL UZRUN B QG
VROGIURPFRORRBSURSRUWDRQYPHWHU
Methods RZLWKLQ ARIOIRPSEVDPHWBQG
$ SDLUM GVHD/MYW HAGG DWBUMRUPD OO\

Comparison of fungal growth in the GLVWULEX®:HGFR[RQIQHGQ WW VW
presence of 1 soldier  vs 1 worker WKH\ ZHUH QRW

7HUPLIHHIAFR OOHBWP GGROR RIQWY H
LVODRQEW-RKQ@LUJI\NQOD QEHW ZHHQ
-XQBQG-X0\ 7 HUP LEIHUFAR O O H Fo@mpagison  of fungal  growth in  the
|UR PR U D JWOQ IZILOWK [PQR IQ H ¥ U WER Q Rresence of combinations  of workers and
EUH D NRSHWQU DL@EH Q W 0 X V K. QL P D épldiers
DQG/\/U[]:L[Q)WHLLL(DN[RSQDVMQWDL@HUPLXN—I—UH—ROOHBR/WGER_IO‘FRORQLHV
7HUPLIWHMUD QV SRRV WMHIE RUDW R P\ ERPR G HAWWKK W WRB DWW HUED® D Q
VRUVEP(IBROR@WRPRSDWKRQMI‘FSODMBP‘RUi KUEHIRKWH/ HUPLWHYV
RIWR®W FRPENQRG SDWKF@QQ{;Q_QFZHU\HRUWQGXUID’W\I—HUL[DIDEHRG”H{H\
FXOWXWMPEH86'$$56() SHUARPP ZHUSODRKQGVR HULRDGRLFUR IW XIEHY
WKBRD®@LPRBOWKX UIDMHUMWRQRAGH RAHRIWKIROORZIKRPELQDWILRQV
WKAKDQRHILQGLEDIWKRIHK®UALYH 6 6 6 6 6 6 (DFKRORQ\
VROGDIPWVZRUNHURM DFKR O RZAHUHZ DXV HRBQ HIR BI D FRKR P E L Q DM LWQR |
NLODEBG@XUIDFH VMWL &6 VWHULOHZHHQ ZD\DGGM®& KW XEHYV
VRGLXRSRFKORBOWMARVHQJIDRG 7THUPLWHWYAD VKKV LYWHPLEHRIXJIH
7UDQLHOORRU VDQ®LQVLQUWWH U ISHIY WOKRIWX EAVUHO O RZ R DIRG +
ZDWHRVWHUPGWHEK U MPKSEVYRFHG XRILHHR XWIRWD SHOOWHRMRUPSIWHSHOOHW
7KRWHK BWG QHWMNL O BHWGTXHHW®&BIRUPDVWIVRHU Q@B R FX ODRAREMNV HG
SURW KIRHUDIRQVR U F F$I\W P LAMHHMAK H QV RV U D Q U MARIVRD O« OR IWKWXSHUQDWD QW
SODFH@®WR3'$ VODRWAGVKMODROW DSSUR[ RIWKWRWBROHUQDWD ®W
L Q F X E DRAKHSGE RG D\VWPEL MMHP SHUDWEDEMW Y BURW RPROKRVMWE LQLPL]H

+ f&3'$ VODDMWAKRWMRQFR XU MBIH X RIMRHQ SHOBDGMIEN R DR W X F K
IXQJDO W KWKUED FW HWIRY®Y K UO L W WAEBR V V LEMMHI W UK H F MY G U \K UMR U
EDFWHWRYWBEWEVHUDP@®RQWKDWKQJIJDO JURZWK
RULJL QW RVGI U P LOWDIDZ\W VH[DPLQHG
GDLWER HWHUWKRUHH V HOEFD VQBR]H(DFRRPELQRWZIRRUNHUV VRIO GHBRIE
RIXQJPRPORQ@LWYHV S\WRWMHUPTZRVHV R\ DOEXW KW R \@DOXIQE X EHDNKHOG
DYRLGFOXBRQWD P LIQID Q VA\NXHM D &R Q V W/IKQXWV KHX SH U Q D QMKGEWI IHUH QW
FRORQ@IHMQOPRX QW HGAJLIJLQIRZ WKRPELQDMRERWDGEIQHGFRQWHQWUDWLRQ
F O H D/ONCD U RMHRELR)Y O D QUVRW KWIH UP LARHU N H U V REGIG IL NGEKGV U L IF @ O/ V®IQDG
U D W KWHKUDQD Q R WB(RI D VRICRIDF XOW X VR®Y GV HEU HWH\B @ W K H VR WH G LW YW
ZHUK[FO X GRHB K UV D VRIQHD U HRDH D FKI X Q J DIOR Z WF U HDIMWMAMQ F U H DAWVHLIQB L W H
IXQJDO FRORQ\ ZDV HVWLPDWHGEGBPOV \H. Q FU H FRIQFH Q WRIN WU R QW H

GHULYM® U ICHOBRD L GILKX E DV RGD

YRXSDUDPHAMKIMYD O\]HB\WKMQJIJXV PDVWUDWEZRUNHWR/ROGLMWWHWPLWH
ILUDWSHDWHK® LPHG D\\XKQ WNLKIH UVWRPELQDIHUWRPYHFWRBWHKROORZLQJ
DSSHDURIQ¥BRQFXOW XRMG HD QGrelative UDWHNVY UD®SHDUDL@FO R ZWRW
VROGLRiIDF\RORQBURSRLJZWMB(@JXVIDVWHBVVI?DVX/QLW : 6 6
WKIHURSRRWIRRIN BQ¥ROGILHRADFK : 6 Z © 6 6 N
FRORKQK&W(BXQJXIURZLRQQXNKHFPQNKHK\SRWKHL\AMX(SSRUBNH/CROGAH—FLUHWLRQV
GDRILUNSSHD U D QORHD O/& R Z HX@ J X VL Q K LIEXLQN DIOR Z WKZ RD F W R KR/ XIDIGH F W
WKWLPHQGD\VZKH@®ODRUNHUMDOAXQJIDORZWKIVWRZWKRXEHEQKLELWHG
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Tablel )XQJDO DSSHDUDQFH DQG JURZWK UDW HabBuiit®@es ZRUNHUV DQG VROGLHUV RI

Parameter Workers Soldiers N (colonies) P

"OHGLDQ GD\ ILUVW IXQJXV DSSHDUHHG
'OHGLDQ SURSRUWLRQ ZLWK IXQJXV RQ GID\ ILUVW DISSHDUHG
'OHGLDQ GD\ DOO VKRZHG IXQJXV

"OHDQ JURZWKGB6PPRGXULQJ WZR FRQVHFXWIEYH GD\V 16

:LOFR[RQ 6LJQ UDQN WHVW
MDLUHG W WHVW

E\W KS1U H V HROFRIO G ZH UMQ K L E IFR xR GESUItS

EHDOO R URQURRHDGF U HZDWHQ F U H D \Experiment 1: Comparison of fungal
VROGLBPQWLIXQEPQFHQW U®MFLRRyErowth in the presence of 1 soldier vs. 1
JURZWKKR X @G U Z D VIHQ Q F U M QZ\RHU N Hworker
QXPEHWWKBEVHQHFHNROGIBHADXYNQIXDS SHDWIH®L I L AFDQWOERUNH UV
ZRUNHERQRVWVURGXWHUSHQRKEW WKIR@QVROGLHOVR[RQ QD QRHVW
ZRUNMHVIYWBF R Q WMERHOW H U RYZHACK 3 7DEOBWQBIJUHDSWHRSRUWLRQ
WKMEVH@FMR O GIHRAUHWIKRORWKHVRIZRUNNKR Z HX3Q JDWR ZR/QV KIH UG BA
LWXSSRUMKEG ODWRLWRHD SSHDURIQFKQIPOBSHDBEHG 3 7DEOH
IXQIURPORZWROW WHA/WHFWRIG6 )XQIJXMHEURMB®OHJFHSWR UN HW\G

6 :6 :6 :6 :6 : : DVVXPLYROGZIHWKIGD\¥RZHYHUFOXGLKRVH
WKDWQWLIXQDPWLYLWFUHDYHWK WHUPLWHRRNIQLILPR@WRUXQJIDO
FRQFHQWUDKHKRGRW KHAVHHMWHVWHER ZWES S HOQJR O GWHBR@ RUN HU V
YLVXBEQODSKWEBHDQ UVSSHD UDIQFH 3 7DEOH2QFHXQJXWJDNVR
IXQJDORZWRHHDFRIWKHFRPELQDWIBRREY KHWMY G LI1HUIHW@W KHD RIHUR ZW K
DFFRUGNRVKH[SHFWHBZWROWHKH 3DLUHG W 7 BEIOH

K\S RW KHNWWH VWKW L \EWFIRFQ®)XORW L Q J

SDLUZIARPSDULVRQRYSDLUMG WH ‘@ﬁ’féﬁment 2: Comparison of fungal

EHWZHNQHFLIHRFPELQDWIRRIZKLF '%romh in the presence of combinations  of
SUHGLFRIWRKBIZ R\SRW KHBENUYHI[S O L FloWers and soldiers

SDLUZERHRELQDWHR@WGH YV @ | gxUW VKRZWKDMKHUWQRREYLRXV
ERWKSRWKSIWHEDRMWHRZWK 6 yHODWLREHWKZISEIQRPDVY H[SR®BUH
YV6 © YV:6  YV:6 : YV:6 DSSHDUDIXRHDORZWKHUHKNBRMWKHVLV

DQG YV:6 )RUWKGIDWWIRBSDULVRQYQ JDUR ZMWXF U HDMKKH U PELVRIP D V V
+\SRWKHYUN G LFWWH B ZMWW KHH FR QB0 ) RWK S S R UVRE B Y HLLD X UE K R D\WQ
FRPELQDRWHREKXD LNSRWKHEUWG LS by Iip\WD WL M B D W L FEGINKZ M R H

WKRESRVLQWKRHDWRH6YV 6 QRELITHUHQGH v HRIMIR O G DIQW/S SHDURRQEBJD O

DOVRVH@ RGHWH UKW KMIWHUYD | x0Jp0o JURZWK

WKUHYVKRI®IEG RUI X Q J LV WDOFWVLLFY LKA\

% RQIHURRWQKRBWK VHER R U URRWK Hg 0 9D L U ZRR/MS D U LAHRWGHON KHUHG LFWH G
QXPEHRI FRPSDULVH:U;GA'”RUHDFKGLUHFWIKB’WSSRKJ\\BRWKHWLD\EOH
FRPELQDMURQ 7KUHRIWKHVRPSDULYRQMWDWLVWLFDOO\

Table2 OHDQ 6( GD\V XQWLO DSSHDUDQFH RI IXQJDO JURZWK IRU SDLUZLVH FRPSDULV|
FRPELQDWLRQV

Combination Mean (SE) of first combination Mean (SE) of second combination N (colonies) P
o Ayv

6 YV 6 16
YV e 16

YV )
YV he 16
YV 6

"+\SRWKHVLVY SUHGLFWV WKDW WKHVH YDOXHV DUH KLJKHU L H JURZWK LV VORZHU
ANVSRWKHVLY SUHGLFWVY WKDW WKHVH YDOXHV DUH KLJKHU
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Figure 1

5HODWLYH JURZWK UDWHV RI FXOWXUHV EDVHG RQ SUHGLFWLRQV IURP K\SRWK
IXQJL LQ FXOWXUHYVY FRQWDLQLQJ D PL[WXUH RI ZRUNHUV DQG VROGLHUV

$ 7THVWV R
HDUOLHU LQ DQLPDOV ZLWK JUHDWHU ELRPDVV DQG RU H[SRVXUH K\SRWKHVLYV JUR
3SLQFUHDVHV™ LI +\SRWKHVLV LV VXSSRUWHG %

7THVWV RI WKH K\SRWKHVLVY WKDW Jl
IURQWDO JODQGV K\SRWKHVLV JURZWK VKRXOG DSSHDU HDUOLHU DV WKH ; D[LV 3L

VLIJQLILEDQMW 3 - YV: 6 3

DQG YV: 6 3 $GGLRQJH

VROGLRUWKHBU: GLGRWLJQLILF
LQKLlE(LQNDszwxm/GGLQWHLWKHU%%‘W‘QS\O”

RU: GLGDEOHVXJJHVIWIQUHVEXROHEQ WKLV VWXG\

EHWZHHQ DQG VROGLHUV IRU LQKLEL)

VROGLHUV FOHDUO\ LQK
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QDWXUDOO\ RFEIRQIDYHUDIXQJIDOQKLEIGUBROKW KSHUHV HRQFRUNHU V
FROR Q@HWHL U\GWM W H F\@F)GO W XZW MAKW K HIlOX LBNURR P E L QHGVW KR RH
VROGDEDYD WKL FXOWXIUWKRUNHWROGRRAOV « OR W KWH U R OW HGI\W H
RQOSOWKRWKMNMSHFLARPSRQHQKDM/ UDQV WR'SHPE GLXAK XWKHTXLYDOHQW
L Q K LEULRZ Z\HUHRWYH V WW¥HEH PV NWR D W 1D V L Q JW@ H U PV RVAGR.BI\LE HH Q R X WKR
LQKLEULWADRQVE\GURQWIDIOY EFUHW LRV ZFRWHXQJDORZWWKLVXQFOKRD
ORRUH H[DPLQWEBHKHPLFWXHWHKUHVERDEE ® DARH RNRK QB
FRPSRVIRMWRBRQWIDWBFUHWNVNRQEYRVHQJIBIXW O 7KHDXWKRWVWG
Nasutitermes VSHF LKW HFUHWRRYVYVWHOCDBURSRUWLRIIVQHROA®LPRQHQH
SULPDRBLOSLQHQBLQHRY®LPRQH@HQV L VAL WRW R MHX QIGQI U R Q WDIQ G V
SRVHQJID\WX® IRXQBBKERWIKSLQHQKIRZHYHRIQ LBHOHSRWMBP XFKLJKHU
DQGOLPRQHOXVH@KLELWILRRQLGWHUSHPRXAOQWRWRIZQXEERXQ®
JHUPLQIRMOL@RQWRPRSDWKRJIMWYLFWKIKHRQWIDAR®IURRIVROGIIHHER
anisopliea EXWSLQHZIHPRVMI IHFWQYMWKBRZH\RQFHQW XU WERBRVHQJIBDWV
WKHXUUMQYWERQ FHJR ZWES H D WHK® URO GLGQRWLJQLILFDQWIORLW
ZDOFRGLITHUHQ@BRZWXWHX Q EIHW ZHH 8 U P L Q DXKHRUHDQMN RO GLOIRQ BW K H
ZRUNHWWWROG 7KUY D\EHG XMW RVKHDEVH@®FBZRUNBU® I IHBWR ZW@W KH
YRODWISCQWMOQHSLPRQBRRIUH ,I SUHVN@WGKLVXJJIHWWKBWR Q WDIQ G
VSR WHIHQ KL EILWVRPBUP L Q M\U WK D Y HFUHWDRRD Y HU H D WIHRJO R DLARDIOY L W\
DFW XDIOWMO B &L E IPWARIQ/D S B BBMK HW K WK HIKKH P LFRPS R Q B Q WRIMW KN W
WHUSHQRLGY HYDSRUDWH acajutlae  KDVKLJK@®RWHQMQWDD QG
VHFUHWLRQV
%HFDMNQMWHH PZ W HEV KV W X GW
L8 RV V MEKTEVWF WRW MKV U S HRIRW B,W¥Z D YD O VARX QAGK 1 R/O GILGIKIVE L WRZEM K
SDUWO®W SR QVREBMHV LI XREWOYRW\DZL GHD U LRHIWQ JAKHKB YBEHH@GHQWLILHG
H[DPS@H DI FXOVQWHAKD WKL HW MUKIDW V EHOR Q JW®RIV K HI H Q H Wgpergillus,
VXSSUBYRZWKD SDW KR JK@LBRWK D @ladosporium, Geotrichum, Paecilomyces,
DWW BVAKNHWK Q J DU G H&QAMWJ LH\BI O Penicillium, D Q GV H Q W DBRutly¥ticBum DQ G
+RZHYHWXSSUHVRILRX® JD® R ZWK Pyrenochaeta 5 +XPEHGHUWRPP 2]
EDFWWHHBVYNWRMRIPLQRB SR UWDI WHK HXspergillus D Q ®aecilomyces PD\ EH
WKAXUUN@WGLUVOWHD | FXO/QWKDY HHQWRPRSKRBR MK VYMRIVRMW KIHGHQWLILHG
YLVLBOMW FRHFXOWXEDHFW HRQVDKH LIXQJDUKRWDWKR JHRQUW KMV WL J
F X W L RSOHMH.\D O QRVXFEDFWHULHDIX LWRHWHUMKHHWDW AW ODWLRQVKLS
FXOW KD WMiH HRE V H URVGD® V XWHHJ P L WZH W Kacajutlae +RZHYHWY. Q WH U MNBW NQ J
6HFR@®PROMALFUREBUBQR/KYV HUYHEZK\VROGLEKMEZMGYD ULRIVWKQJWKLYV
WKYWXZDVXQJIBO-rXPEH86'$ $56() ZRUNEXWRUNHIWRQRWFFUQHWXUYLYDO
SHUVA@POGXQLFDWLRRQPSOHWDOGHQHILAWKEUHVHRIFHQWRPRSDWKRJHQLF
W K HAHQ RG L U YW G HQF M. QK LELWXR QAR V H Q JHD\X U , WP D \E HV K /\{ H
JROQOHRURYHUJUR Y WIXFW MKW FWHSUDLPD EHQHIRWIXQJLYVWDDRAIEYLLWV \
VXSS UHNHEBAL\D O \BR V V IVEOBHR/O G LWXUS S U H RYVFIRRPGS H WIXWQ LI DEDR Z DAKR R G
VHFUHWMRAWE DQ R Q WDIMDAAH U SHQ RREWE BWWH DR Q K L E IRUSIDRAK R LI GACKWH
VXSSUHVIXPGDIURZWKRZHYHRQO\QHVVMHODWLR (AHWANWRI UPLDA S
FRPSRQRQWRQWIDIDANQR MR DY HVDSURS KWWQLAP D\ WD NWHYHUROP V
D QW L | XBQR\WS DBIRW H Q J B YD\O ,Q 7THUPLWHW WKH 7HUPRSVLGD}G
DGGLWRWRHRQFWIRQKRWKADMRBKLQRWHUPSWHIEBHR GV KDIWD VEHHQ
JODQDWHHO®RFXPHQMRGURFHVVIFRRGLWERDMBULRWDSURSKX®@LIE
PDQGLEXODQ®BQGNUDLO OVWHUI@HE D @ HD W W U WHRAXHFER R G% D WDU@G
JODQIRLURW 1RIDURW %DWUD 1RLUBR@GRLURW 7LPRWKHH
+RZHYHRWKHVWHUPLIVBWNUHSHOBHG
(YLGHEPNMRXQEBIDWKUHVERPBHRY VDSURSKXWIIFQ & RPRIW K HNKHD JO.U H
VRO G QHB\GIREL QK LE LLVOH RSHU L P H QWR [WHR K H % D WDUDZ DW U D % H F NDHQUG
$OWKRIXIKI DORZWKVL QKLEEWMBOELGWQ] I1RLURQGRLURW 7LPRWKHH
IURPVLQMROAIWKHEVHRFARUNHUBD QGV 3 H UK D\&stititermes  VROGLHUV
JURZWEKWQRWQKLELWRGNHWXLGAWHVXSSUHWQUDORZWHDYRIVXFWR[LQV
FRPELQ@HWKKRRIBV LQ YR GHRIAHYHORUHRYHRPHORSKD ZWRXYWP IL\QHO XGLQJ
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VRPEDVXYUHNLIHQUWEGHMWER R &/ KRBW Q MO O0&U5RF8 3KLOOLSY % HKDYRE®GRORU
EHHBRQGLW ER QHI) % HF NDIQGH Q] FKDQJBVVRFLEZWMIBFDQWKRFHSKIOBR)
)R UW K HWHHUP LM BVRD\ VLP SO\ $FDQWKRFHSKDPIDO\ 20LJDFDQWKRUK\QFKLGDH
UDVLWQWR KD ULE EWBIQ P Nasttitermes
UH S UHNVRIRBM WIIRMOR PV WRRAGH V R X U F HMjytlae WK HI1HRWS D U DV LRVQSAPH G D WL RIQ
DQG VHFUHWLRQV PD\ VHUYH WR UddrihéakdourfalldfBc@idaN L WL R Q

7KHUR@®H DV XWRID GLBUWR Y WEHY HU\+DU®* %RW10 %URZ®) $ FRORQ\ OHYHO
ZLGH UHDFKHRWYRIFKHPLEBCHQWRY UHVSRWRELVHIFRQWURD OHDI FXWRWQJ

Naturwissenschaften
FRPEDMDOOHGDWRDQWDIYREHHQ

NQRZQRLURWE ORUHRHFHRQW GHQFH:ykppsspwioH®RQ 7D[RQRPYEK\ORIHQ\
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H DL]DEGY¥DWKH UGIL VWDV WOIGKH Termites: Evolution, Sociality, Symbioses and Ecology
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