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ULTRASTRUCTIJRAL OBSERVATIONS ON THE BODY CUTICLE
OF FOUR SPECIES OF TYLENCHIDAE OERLEY, 1880
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Summary, Tile hnl' suurrun: of the bodv cuticle of (,('/JI){(lellchlls cnrargincnu«. (, lohn». c.oslcn: bu» .1''(111/'>//111/1' .uu l nle/l' hI!.' 'I' I,

descrih~d from 1Iltr~lthln scct\on~. There are two n~aior I.ones, ;1 corucu! zone and ~I h:lsa\ ;;OT1l'. The <..'orlic;d 1.{)!1l' con:--.i"lS ()f .... \.\t'rn,11 ,11")(\

inte-rnal layer", the external layer IS rril.nuin.u« in all sl"Tle" cxo.-pt in C. [ranlelinae whcr« il appears utulul.rvcrccl. lhe uucrn.r] 1:,,'1'1' i, ~Ian

ul:u anti CO!l."iisrs of ah.-rn.uc striate-cl and non-stri.uec] suhl;l)'crs except ill C [rauletiuae.. longitudinal ridges ill [hi ........... pl'C!c-, re-......uh In Hll .1
lhicl--\cning of thL' internal conical lavcr. The hasal zOlle cOfl."iisL.... or J -,trtaled layer never c"ccl'ding 5()(YtI or (oLd cUliclc l lii.kn« -,-, ll..: -,l·

"h.,cr"ati"n" on the cllticle of Tvlcnchid:«: reveal :1 more simpl« suuctur« than rh.u found in previous sllIdi", of olhn I':II11ill(" "I Ihe
lvlcnclun.i.

[Jltrastruetural studies of the body cuticle in the family

Tyk-nchidac. mainly SEM observations, have been present­
cd w it l: the original species descriptions (Ihzl'ski and

,'i:lLler, 19/-12: Rask: and Gcracrt, 1986; Zeidan and Geraerl,

I ',)I) 1), To our knowledge, TEM Studies of the cuticle in

rhis f:lI11ily have not yet been published, Fine structure of

I he cut icl c in the other families belonging to the

Tvlcnclun« <howc-d intcrgcncric differences and inlJ'age~

nnic consrancv (/ohnson et al., 1970; Mounport el al.,
I ')()O; (99)): this paper prese-nts observations on the CLJ[i~

de of four,[X'cies belonging to three genera and subfami­
lies in tile Tvk-nchiclac (jerky I/-IHO

Materials and methods

Specimens of Coslencb usfranlslinae Siddiqi, 19/-11 were

col il'ut'd in 1987 from t[1(' rhizosphcrc: of rice, growing

:i1ong the Ziguinchor to Kold« road, Sl'neg,,[; speciml'ns of

(,('/J1 ,a le l/ c !Jl/ s emarginatus (CobI1, 1/-195) Ger"erl, 19(1f)

lIl're colleClell in 1990 frotll the rhizosphnl' or h,lI1"n", :tt

!)I\I,I. C;uinl:e Hissuu: specimens of Cepb aleucti«: lohu»
IJIt.I n.nhand et ju ir.uputi. 19HO were collected in 1')8')

I r, 1111 till' rhi,« 1splllTe ()f unck-u-nuincd plants, :tI'll1g till'

I )i"khao to Fauck ro.«l, Senegal: ,-;pecilnen" of ri/el/c!JIIs

,'p, wl're coll('('ln[ in 11)/-1') .trouuc] rools of pl:lIlls in :1 LtI·

lOll' fid(I, :Ii \fl'lll', Seneg:tI, Cilslellcblls :1J1l1 (,(,/);'(//('I/ch/ls

'I"'eic,' \\ue re:lrnl on S()}'!!.IJi/l1/ 1'1I1,l!(/re L. cv 'iJ 1J9 in Ihe

Lihoratol)' from lhe lime of ,s:lInpling, Females \\l'I'e l'i\e(1

overnight in cold fixative (4°C) cont;lilling 2'i",,, gllll:II':tI

ck-hyck- in 0, J M sodium cacodylate huffered :11 pi 1 -2,

They were tlu-n CUI, rinsed and !xe[Jared for elllhl'(ltllll,~ III

Spur!' ( 19()9) medium as previously descrilwd bv \I()un!" ir

et al. (1990), ITrrarhin sections were made wit h :t di:II1[()nd

knife on a I{eichert~}ung ultramicrotome, colleclell on cop

per grids, stained with lead citrare r Rcvnokl«. [')(d) :Ind

observed in a .leol lOO CXII transmission electron nu.ro­
scope operaling at 80 k V.

Results

Lltr.uhin sections of ten s[Jl'cilllt.'ns in cach s,wc'les

excepr Filcnch us sp, (n=(l), show th.u the- cllticle' III .i!l
species con"is!.S of two zone-s: cortical ami has:tI, Till'

curtied zone consist« of .rn extemal and intcrnn! \;11'('1', 1'11l'

hasal zone is a striatcd !:tyer. Mcasurcnicnt« of the Illicit­

ness of the ditlerent layl'rs for cach ,-;IJlTie,'i .uc gil ell in

Tahle l.

Cephatencbus emarginatus and C lobus
(Fig, l, A-E)

The cxtl'nul cO!'lLct! LtVl'l' :Ippe:ll> uiluuuu.u« (I'I,'~ I,

Il :lIld El UlIlststing ol't\l'o l'lectron-dl'nsl' hands 'il'\UI «(",[

1)\' olle 111;11 i" elc,etrcJij-llIcl'lll, The intcrnal cO!'lietl L""I
kls alternall' suilled :lJ1d non~strialell sul1layers parallel 10

till' nelllato(k ~lIl{lce (!"ig, I, I) aIIII Cl, Thl' 'ir,'i:lIed 1,11,'1
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1h~ 1 Cdlilk (1I11' ,lllI(llIr" ni Ceph,,/e11t/W,' ('IJI"(~II/I,,"'I ..\, (), t'I. (; /()h"SIII Cl,ll1d /'i/{,II cil II.' "p, 11-.1) 1c111:11c, il\ 1'"1",lllIdIl1,1I li,,'I,1I1d.. :"c"'" t('~) ,C'\'11<II" ;\, C<; 'II l11id-hodv: Il, C CS ,IH'\\ Ille: :lIll'I'I1,II" 'Iri:lIecl :111(1 11(l11' S III,II,'d suhLI\<.'I' il1 lh<.' il\IH':1 ('(1111<':1\ 1,1\""" 1)' 1~ l,: t>(I( ,\ :,:1<.'1:11 li"kl: ", CS :11 l11id-ll<ld)': C;, H' '<."1'<'('11\<.'1\ 'L.~ ,."cI ('~ (:lII<,\\lll':llh ,11<1\\ ,111<'1'11:11(' ,,;,I,I:I\'cr,;l: 1. C:-. (II :t 1.1\,'o:ti (,t'lcI'.1 1> ,,( '1I:ilcLtlli,'ld ,11<)\\il1).: (h,' s{oalcd byer l:q1l':lil1!-' ofI' Sc,II('I>,lr Z,) ~11l (,\, f'), 0,) f111l lC-L. \1 :lllcl 0.2'1 ~ltn (II, 1.;.1\ ,tlld Il.\hhr,'\i.lli'"I' C\ ".\I('n1:11 t'l1I'Iilal bn!!': Il. fihr'>l" \'1\'\',,' hl' hCllll,kst11(1""Il": h, h'î)(l<k-nni" i: i111('Slil1(': ie- i11I"tlU\ ('<>rit. " I.ln:r' Il t:tl
1.."I:tl tll..'I,1 \111. lill)Jlln~ 11Kïllhr:llk': "'1\): :->OIlUlIC 11HI ...\.k ..........1 ....tn:lh.:d bye!'
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'1',\1\11-: 1 - ,HC{III Ihid!lIl'sS (~t 111) n( Ihc ({(Iiclc /ifvels il/ ji.'lInt/es n(Cel)halelll'hus eIllargin;lllls, I:ilcnclw, sp, ({I/(/ (:usll'nchlls
t'ranklin;le, (lIl1m!Je/:, Il/ hmckels illdicule I/I(,(I-,II/"('II/l'I/I-, allhe /el'('/ o!Îaleraljle/dsJ.
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llever excenls 51l'X, of lol;t1 CutlCIe Ihil'kllC,'S, alltl is

alt;lchc'tI 10 soillalic Illuscles Ill' heillitiesillosomc',' (Fig, J,
Il and 1)) Lalc'ral lIeids in nos,' sC'I!i, 'n,' show,i" ckc'p

illcisUn'S whicl! rl'tluce lhe lhicknes' 01 the inner cortical

layer (Fig, l, El; the striatetl layer i,s replaced IK'IlC\lth Ilolh

outer inclSure,s Ill' Iwo fi/nous Iay('r"

Filencblls SP,

(Fig, L "-Il

Cross sel'Iions at mid-hody kvl'l sllow that Iateral

fidds laek imisliles (Fig, l, Fl, The nllicle at Iheil' level is

slightly thiekl'l; Ihe ultrastrueture oUl.side Ihe laierai fielcls

is idcntictl to prc'violl,' oh,'>L'rV;lt;oIlS Oll c'ej>!Ja/eY/chlls 'pe­

cies: il a lrilalllin;lle cxternal cortical Llyer, fi) an internai

cortical laYL'r \Vilh altlTnalL' slllllaYlTs (Fig, l, G and Hl

al1d iiil a hasal striatcd layer neVé'!" cxcL'eding 2,)'Yr, of lhe

nlliclL' lhickncss ami rcplaccd IlCncalh Lllclal Ilclds IlY

Iwo fihrous I;tVCLS (Fig, l,land .Il,

Co,dellcbus fran klinae
(Fig, 2, \ III

Cross sL'Clions al mid-hody Ic\l"! rl'\Tal 21 IOllglludinal

ritlges; Ihrcl' ridges form each lainai fie ici , the outer ridges

heing Lu'gl'l than lhe Illceiian Olll' (Fig, 2, H l, The dorsal

and venlral ridges are Ilordernl on Ilolh sides hl' l'our ridg­

es and the ventral ridge siops nl';II' the vulv;1 (Fig, 2, AI;

poslerior to vulva, the nUIl1IJcr of ridges decreases (Fig, 2,

Bl, The cutide is covered h\' a Ihin limiting memhrane

1Fig, 2, C and l'l,

The cutick outside laInai Ileltl, c'onsists of il ;In eXler­

n'II cortictl laver which al high magllillcalion (Fig, 2, Cl

sho"...s allernatc'Iy ek'Clron-densl' ami eleclron-Iucenl l!lin

hands, iil an inlernal cortical layer oi granulaI' appearance

which is rhil'kcr henealh the riclgc's (Fig l, E and Fl.

Fll'clron-lucelll Il;lllcls "l'('lll il1 this l''Yl'r l'''l\\l'l'll ;Innlll"

li'Jl1,' (Fig, 2, El and riclgl',' (I:ig 2, [) ;Incl Il, iii) ,1 '1l'i;lll'll

LI)('I ;lII;IC!lccll" lIncierlying ,'"nl;llf(' 11111.'CI<', 1" h''111f(!c'"

Ill'''''''le~ (Fig, 2, l,: ;lmll:)

ln 11ll' nllicle oi bln;ll lil'lci" Illll' Slrlllilln' oi tllL" "1Ï1

cil layers l'l'main undLln,!-:l'l1 'l'hl' slri;IIl'l1 1;I\l'I' IWIll,;tll!

!\oth oll1L'r il1l'isllrl's i, l, 'ri; l'lI III n"s~ '\'lli"ll' ;"lcl \\\"

IIllr"us I;lvers elllL'lge from Ihl' prollgS of 11ll' 1"I['k" 1 I:i,~ l,

e ancl 1Il

Discussion

The ultLlstlllctllre ,,1' the clIlicil' ,,1 f-'I/eilc/llis sp i"

qllile silllilar to Ihal oi CCfJha/el/chll\ spc'cie,' except f"r

the 1l1Orphology ,,1 Ihe btc'ul hl'lcls C jicllll.!lill(/e i" li l'

lillcl (mm [iJesc' spcTil" 1)\' 1) 11ll' IllLilIILI)"TC'd L'Xll'l'n,tI

cortlcil layer, ifl lhe ailsl'llce uf ;t!telll;lle Slli:ltc'ei ;iIld non­

striate:cI suiJlaye:rs in tlll' illtenul cof1ic;t! b\ lT ;Iml iin Ihc'

presc'nce of eleclron-Iuce'nl "lrultulTS 1H'1\\l'l'n ;Innull"

;1 Ill! neiges in the iIllCrJul nJI'lic':I\ \;1\'('1',

TiJe ultrastructur "l' tlll' LLllicle in Fi/ellchl/,' alld

CejJ!J(//el/chlls spel'il's is 'illlil;lr lo SOIllC prc'\'ious ol).Sl'IY;I­

lions on !!e!J7 ilycliufJ!Ju1'(/ if rC1/(1I'I(1 (Joi \Il,,,n ('/ (//. l'rIJ 1

and Cricnl/emei/a speci," (1 k Cri"'l', 1(r 2: \lounpof1 cl

af., 1<)<)1 l; the Illain collllllon poinls ;Ire i) pl'l'SC'nCC of

,Jllernale strialed and non-,'lri;Ill'l1 ,uhlaver,s in lhl' inlc'm;11

cortical layer, iil le: \al in' llticKne:s,s of 11lL' 1);1.':1\ ,'lriJIl'cl

layer (Iess lh;ln :\Illy;, of [Ill' 1"1;i1 cUlicic thickm'ss): hO\\l'\'

cr, the species silldies in lhi, paper art' distinct fl'llnl

Criconemalidae in LlCking a ml'dl:ln !OnL' (gerll'railv' ;1 \ JC­

lIolar layer) in Illl'ir cliticle,

The ridges in (.' ji'(/I/I.!/ill(/(' are dislinct l'rom th",,'

ollServed in Tclotyicnchinal', cspc'ci,t11v' T)'/cl/churhl'l/chl/s

gC!ï1Wl/lI, T sll/callls, ami r IIlicmp/}(fSlIIis (\]oun[)olÏ cl

a/. 19<):\l; in C ji'(/III..dIlI(/C, till') "L',,,II frolll " Ihickellillg

Li \"1..'1'-";

l'>aerna 1

tlJnital

Intl'rn;"
l'( mie;! 1

Slri;IIl'l1

(fiiJrlJlI,' 1

Toul

lili,'km'"

1
~

( 1'III({!P,illl/flf,\ Fi/ellcblls Si) i. /ioJiJ.d,I1(/I'

Il, Il'i Il,()2'i IJ,IJ.!'i

1IJ, IJ'i 1 II ),02 'i) 1IJ,\I.!'i )

IJ, :\'i (J,21"1 IJ,U·\I(]':

l 1),2IJ-IJ,-'i) (\1,21"1 ) 1II,211-ll.'}-\ 1

(l, ,- () , Il Il,11,

III ~=;) Ill, Il) l (1.2:;')

Il 'i'i Il, III Il, -)=) (U...;()

l 1.':(1) ((),~()I III ,-\II-I,':'i 1
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or Ille illller COrlic;t! LI)"" l' wlll'rt";I.' III '!")'Ir'lIch"/'h.l'lIch,,s

spt"CIC'.'. Ilwv cOllsisl 01 IWo Illic" h""r, 01 III(' 111t"Iit;11l

lone 1>t'\ weell COrlll;t! LIYl'r, ;11111 1111' 1l;l.'a 1 .'II'I;lll'<I 0111'.

'l'Ill' ClI:;,!L- lIltr;I'lnICIllrl' ill Tyil'Il<ili,!.,,' I.S tlll' .,il11pil'.SI ill

11ll' Tv!l'llcllilLr: al !l'a.'!. Illrl'l' (Ol.ll'S O( Clir ill'pl'cie" 111'<'­

"iollsl;, sllIèlic<i Iri tlle 1;II11ilie, CriCI>lll'11Llli<i;Il',

l'r;llyil'ncili<iaL'. IkllltlllLlillli<ia(' ;lml Il''pl,,I:lirilill;ll'.
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