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ABSTRACT. « The four desenbed species of the pintrepical and Avstralosian: genus
Folsaiine, F v Liowranie, PR E givcliiding Thenis, a3, F NOHERTRY SR
Chen, 1987 anc Foawetvarensds hansand Tammari, 92, e reviewed,  Folsonine
vainn Eawrenes, 1965, 15 o jomes synonvm af £, orvelgnring Dems, 1930, and F
futvelfring Tionis sensu Loawrende, 1965 8 b different species here named
fipwremicd. . CRCneswespedics, Foomfeliela, 15 desonbed and reedrdéd From MilayE s,
Thantand, Swmaers and: Fijl, A key s given we species i the genus and notes on
species distribution and on hiology are ancluded.  All species appear to be
parihenpgenetic and show: progeressive wduplations towands soil living

KEY WORDS, < Flsoimrma, newe o specieds [sotomidae, Collembo by, Mabiysio.

INTRODUCTION

Adaprations (o d cuedaphic way of Tife dne commanly. seen among collembolan txa ss many
species in the Class are-soil-living:  The morphological features assoviated with this way
of lite are progressive loss of pigment, regression of oceth, redoction in length and sometimes
loss of some setae and appendages, small body stze, vermiform body shape, and development
af the chemosensory system ol Seetacon the antennae: Lile history characteristics of deep:
sinllivang Collembala have been docwmanéd (Perersen, 19800 and anclude an exlendeil
duration of development Trom ¢go o adub, fewer but larger epes and progeny, aseasonul
reprodluction, a fower metbolic actvity snd parthénozeneiic reproduction,

Faolsoming Denis, 1931, 15 an examphe of o soil-inhahiting genus in which all species appear
tobe parthenogenetic und show differznt degrees of morphological adapration to soil living,
The genus was proposgd for a species ol lsotamidae from Costa Rica, Falsombneg enveliiurinag
Denis, 19310 The genus fschetrly distinet from others in the Family inits lack of postanienmal
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Greenslade: Revision of Folvomiig Denis

organ and ocelli. fusion of the distal theee abdominal segments and the form of the sensory
organ op antennal segment 1V,  Addinons 1o the description were given by Dents ( 1933)
basial on sdditional material from Costa Rica.  Folsemina onvehinrina has been recorded
from North. Central and South America. Africa, India. Asia. Oceania, Australia amd New
Zealand (Winter. 1963a.b: Salmon. 1964; Lee, 1977: Macda & Tanaka, 1982
Suhardiono. 1989),  Gisin (1960) and Christiansen & Bellinger ( 1980) treated Folsoming
as 3 subgenus of Folsomia Willem although the larer authors stated that they did so as o
“matter of convenience” and later iChristiansen & Bellinger, 1992) sccepied its penenc status,
The only new species descnibed in the genus since 1931 have been Folvoming yosii Lawnence,
1969 from the Solomon Islunds, Felsoming vengsimgensis Chen, 1987, and Felsemina
wivamenesis Zhao & Tamury, 1992, both from Chinn, Aswell us F, vosifd, Lawrence (1969)
recarded Fooonvelinring from the Solomon Islunds, which be redeseribed From miaterial
collected ot a number of localities in' the istands,

As ongimilly described. Denisia falcate Folsom, 1932, from Hawaii, the only member of
the monobasic genus Denisia Folsom. 1932, has some similarities 1o Folsominag, bat seemed
to belone in a different genus since it has o postaniennal organ.  Afler examining synivpes,
Lawrence (1969) concluded that D. fulcota was based on a composite of two specimens
belongine w different species in the genera lovomiella and Folsomina, and ke designated
as lectotype a specimen of lsoromiclla smnor (Schiffer, 1896} from the type sencs o “prevent
further confasion” (Lawrence, 1969},

Chnistiansen and Bellinger (1992) noted that F. onvchinring is almost cenainly the same
species as that described by Lawrence (1969) as F. vosiii and that the F. “onychinrinag”
redeseribed by Lawrence (1964) in the same paper appears to be another species. Examination
of Denis” and Lawrence's descriptions and figures confirmed these ideas (Greenslade 1994)
and F. anvehinring sensu Lawrence, 1969, is here proposed as Folvominag lawrenced.  The
holotypes of both species huve now been examined as well us Solomon Islands material
determined as F. onyehiurira by Enwrenee. A new species of Folsoming is recognised in
collections from Mulaysia, Thailand and Fiji, which is intermedinte between F. lawrencei
and F. enychiuring in morphological adaptations o life in the soil, and is descrbed here,
Bedos ( 1994) poted that this undescribed species also occurs in Sumatra. Cominents are
made on the distribution and biology of these species and the validity of genera consisting
oaly of parthenogenctic fonms.

Abbreviations for repositories: ANIC: Ausiralian National Insect Collection. Canberra
Australia; BMNH: The Nawral History Museun:, Tondon: MNH: Museom National
d"Histoire Naturelle, Paris: SAMA: The South Australian Muscum, Adelaide, South Australia.
TAXONOMY
Folsomina Denis, 1931
Twpe species. - Folsoming onychivring Denis, 1931 128, by monotypy.

Description. - White: elongate body. abdomen [V, V and V] fused: clothine of smooth.
pointed setae upright macroseae fiirly well differentiated from ondinary setae. becoming
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longer posterioely, thorax TEwo-abdomen IV-VI with 11/2.3.3, 10 pars respectively: number,
type and position of' § setae constant for all species known, with thorax IT to abdomen V-
V1. 4,372.2,3.5 puirs respecuvely mcluiding a large pair of cy indncal S setae (s1) dorsolaterally
on abdomen V; abdomen VI with 4-6 very fine short seize (2] of Debarveng and Oliveirn
19900 cuticle with fine rectangular graniles, no pseudopores or epicuticular canals visible

Ocelli and postantennal organ absent; antenna [V with a pair of larze oval, retractable, sensory
vesicles with three nibs on dorsal surface inserted in a pit surrounded by 3 well developed
5 setne distally on antenna IV, oreanite {or) and so setae present with showt five thir cylindrical
blunt “soics mousses™ more basally: apical bulb and pin seta ahsent: antenna 11 organ with
twio simall pegs, short guard sete and a ventral S seta similar in size to dorsal pegs: antenna
Il with |8 ordinary setse, onc S seta and 3 microsetae: antenna | with 13 ondinary setac.
2 microsctae and 2 5 setac: 4 preclypeal setae: - antenior margin of Izbram with 4 setal-
upped tecth and 4.5.3 =etae of which the most antenor onc or two rows anse from tubercles;
mouthpans well sclerotised: maxiflary palp bifurcate with 3 sublobals: maxilla with 3 strong
tecth: head with 3 # 3 setae venirally along mid line.

Ventral (sternal} selue absent: tibiotarsi with 21 - 27 setue clvale tenent hairs absent;
empodial appendage with twonarmow lamellie and no apical setae: claw withour teeth: vientral
lube with | + | antenor setae. 4 + 3 distal setae and 3-4 posienor setaz; i tenaculum with
4 + 4 tecth and one seta; manubriam with | + | anterior distal setae and 9 - 13 posterior
selues dens with a few shght crencHations medially: mucro with 1 - 3 teeth and no scta
Males not observed,

* In their generic diagnosis Christinsen and Bellinger (1992) quote the mucro as being
sicklesshaped but this is only true for £ onveliuring.

Distribution, - Pantropical and southeastern Australin,

Remarks. - Folsoming is 4 member of the subfamily Anurophorinae as indicuted by the
absence of a postantennal organ, the possession of anterior spinose setae on the kibmm and
of 65 setae on antenna IV, I differs from all other isotomid geners in the possession of
large. oval, retraciable, ribhed vesicles on antenna IV.  From their position, these vesicles
appear 1o have ansen by enlargement of two distal S seta,  Daotomielln Basnall also possesses
six enlarged 5 seise disially on anienna IV, and Folsoming is similar (o Isofemiella also in
lacking ocelli bu differs from it in the fusion of abdomen 1V and V. in the armngement of
S sewe on the body and the lack of cilisted setac.

The S setwe on the body are of three types; evlindrical, dagger-<haped or fine and pointed
and were figured by Lawrence ¢1969, Fig. 12 p. 551; Fig. 20 p. 353 for both F. orvehivring
and F, vasiii sensu Lawrence now F. knvrencei. The relative lengths of the S setae compared
to the ondinary sctac are constant within specics but differ between species alihoagh the
eylindrical setae on abdomen V vary slightly in length and thickness within a species. The
revised nomenclature for § sétae (Olivara & Doeharveng, 1990, Debarveng & Oliveira, 1990)
is adopted here and thew disposition and form for all body segments is given in Table L
Specific differences ke in the number of ordinary setae between the S setac on cach segment.
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Table | Number, position. type and disiribution of § setae on species of Folsoming per half
tergite.

Senwory sela spe al W
Thurax 1l 1 3

Thorax I i E|

Abdiosmen 1 1 1

Abdomen 11 i i

Abdamen 111 1 i |

Abdomen 1V

Abdamen V 2 i 2

Folswminag iq{'aef@cig,v neEw species
(Fips. 1-7. Table 2)

Material examined. - Holotype - shide mounted; WEST MALAYSIA: Negrk Sembilan, Labu Ol
Palbm Estate, soit, 1977-78 (Vythilingan) (SAMA 22618).

Paratypes - 7 specimens. shde moonted, sume daia as hilotype (SAMA)L

(her material examined. - FLH: sample | (presdult) sedl, 1977 (Edwards) (SAMAL THALLAND:
Poi Inthamon, leaf linee, 1989 (Bedus & Debareens CM34) (SAMA), INDONESIA. Sumatra,
Rantaupandan. primary fozeil. 1991 (Bedos & Deharvengh

Description of adult Female. - Size vp w (.75 moy;  cylindrical body: clahing of fine
smooth setac with macrochaetae fairly well developed. over twice the length of an ordinary
seta on ahdomen VI arranged a5 follows from thorax 11 1o ghdomen IV-VT, 1123310
S sctae very shorz, less than one third the length of ordinary sctae on thorax I type as in
Table 2. number of sctae between § sctac from thorax 11 10 abdomen 1V - VI 6,8/2.2.2.4
ordinary setae between speé setae; axidl setae from thoras 1w abdomen 1V-V1 6,5/3.33.5
+ 111 unpaired on fused abd 1V.V and V1.

The two antenna TV sensory vesicles oval in shape, external surlace with three strong ribs;
6 well developed S setae on antenna 1V, foar thick, two rather thinner; labrum with 2 inner
setul-tipped teeth and 2 large lnteral weeth; anterior row of labral setae arising from wbercles,
twir of the teeth on the maxilly of equal size. B

Tibtotarsi 1, IE, TEsvith 21, 21, 25 setae; foreal base with 3 4 or rarely 5:setae; posterior
surface of manubrinm with | setoe; dens slightly longer than the manubrium. with 4 posterior
setae and 12 or 13 frarely 11) anterior setae, most distal seta nearly reaching to ip of mucro,
minero with two teeth; abdomen V with 1 large and | small fine seta between two large
cylindrical sl and sv setae: abdomen V and VI with two or theee pairs of dorszal setse thicl,
and spine Tlike: shdomen VI with 7 very fine. short. medial setae dorsally, a_ very shoa. m,
a macrochacia and p. an ordinary seta; genital sperture of female crescent-shaped with
shightly sclerotised borders.

Rarios, - Anteanaz:head dingonal = 1:1; thorax I § sewacordinary setse = 1:3.4;
manubrivm:dens:mucro = 5:6:1; abdomea VI spe setaline (gl) setaezordinary
setpecmucrochaetae = 1:2:3:7: abdomen VI acmp. = 1:4.5:2.
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Figs: 1-7. Folsoming ffelicio, newsspeciés |, whole animal showing position and pumber of
macrochietae wnl 5 setie; 20 labromy and preclvpeal <étacs 3 anteraa HEEV: 4 dbhioiaesus 11 5,

anteriar view of densand distal porion of manubriam: 651 sad $v setde ol abdomen V=VTE 7 dorsal
view . of abdomen HI-VT,
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Table 2. Sensory clothing of Folvomina infeficia new species per half tergite.

Tupes of § setae Thoran |l Thoss Il Abdoexsi  Abdomcn Il Abdomen 1T - Alomen [V-V]
Cylmdsical. <hart L™ e hge™ bipe” Tape™ o

b 1d lsw
Cylmdrical, pednim 1 o
Cyimdncal, Lee I ley
Then, fine, shon, poinied i
Micro § s, dageerstoped 10 il

*1. In row anicrior 10 porow.
42, In founh row of sétae, b setoe apan, and cach seia of the pair, | setae apan Jatewlly.

Conunent: Specimens from Sumaten are rather larger than those from Fijiand Malaysio und
in addition to the 4 basal postenior setie on the dens possessing wo further very fine, short
setae more distally, the length of these microsetae being variable,

Folsomina lawrencei, new species
(Fig. 8, Tuble 3}

Folumwming onyvefiiaring sensd Lowrence, 1969 (p. 551 figs 12-19) inec Denis, 1931k

Muterial examined. - Holotype - slide mountad-- SOLOMON ISLANDS: Guadaiconad, Mt Ausicn,
feaf Tiner and soil; rainforest. 10 Aug 1966 (Greensdade) (2161 1) (BMNH).

Paratypes - same locality, habitat data and collector 2« holotvpe bt 13 Oct. 1963 {11332) (BMNH),
Feb. 1966, (21 121) (BMNH, 7 Mas, 1966 121312} (BMNHLI223) 21 BMNH), Mar. 1966 2 specimens
(21354) (SAMA), 28 Mar. 1966 (22469) (BMNHL 10 Mar 1966 (21804) (SAMAG .

iher material examined. - SOLOMON ISLANDS: Malatoha, Honiars, Guedslcanal, Data, Malasita,
Smull Malaita; Tatnmba, Buala, Ysabel: Yendina, Russel Is; Wagina, Chotseul. Rendova, Munda,
New Georgin (atl BMNH)L AUSTRALIA: Tores Somn, Murray 15, liner vines and bamboo forest,
17 Jul. 1974, {Cameron) (SAMA). NEW HEBRIDES: Ermomanga, ca 2 km NNE of Nuanghao River
bridge, 18 53'S 160°12'E, 200 m, mixed mesophyll evergreen vine forest, soil 4-8 cms. 3 Aug 1971,
Lee NH 33) (SAMA),

The holotype wis chosen [rom slide specimens mounted by Lawrence und labelled Folsamina
spoel, F, onvehineing, The specimen mostclosely resembling his figures (Lowrence 1969;
Figs. 12-19) and the description was chosen as holotype.  Only specimens examined in the
current study are fisted here, '

Deseription of adult female. - As in Lawrence (1969) for 'F. onyehivrine adull with
additonal mensural und sensorial features as given below. Size up to | mm in length. body
clongate, cylindrical; clothing of smooth pointed ordinary sétae. marmochsetae not well
Mclupnlmnngtd-mfﬂllnmfmmh:ﬂmnhdmmu IV-VL L1222 1Y, S sctae on
hodyandaﬂmfm!ymnndskndﬂfmtwndmdsh@hdmhmgmwﬂma
I1 and slightly loazer on abdomen V; number of setae between S seine from thomx 11 to
abdomen TIT as follows: 8.8/807).8.9: axial setze from thorax 11 to abdomen TV-¥1T &(7)0.4/
443,10 (1 unpaired).
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Table 3. Sensory clothing of Folsomina lawrencei. new species per half tergite

Segments Thora I Thormy 11 Abdbwren ] Abdvmen [|  Abdomen 0T - Abiomes IV.V1
Tapes of Sosctac

Cybndncsl meker ey 1d Id id s I

Cylmdal. e, hick ]

Tom, pomeed, weiemm foar I Ispe Y Ige Ispe 11;::
Shont, this, pexmed il 14

Dapper-shaped Il

*I. Positomed m2th row of setae,
2 Positioned in middle row, B seia between 5 setae.

Fig. & Folsaming lawrenced, new species stund sy and distal imedinl fine sciae of abdomen V-V

Antenna IV sensory vesicles slightly more elongated than in other species, oval and with
three ribs; S setae foirly slender; labrum very well developed with 4 strong, nearly equal
teeth on anterior margin, and spine-like setae in rows a and m (Fig. 10); mouthparts heavily
sclerotised, maxilla with theee teeth of different sizes.

Tibiotarsi I, I1, {1 with 21.21,25 setae: furca inserted ventrally to abdomen TV: furcal base
with 3/3(2) setae; postenior surfiace of manubrium with 13 setae; dens equal or less than
one and a half tmes length of manubrum and with 7 anterior and four posicrior setae, most
distal of these longer and stronger than others. extending to halfway alony mocro: most
hasal postenor setae of dens 2.5 limes fonger than the adjscent seta: mocro with 2 tecth;
abdomen V sl seta long and cylindnical: the two setae between the two cylindrical sl and
sv setae on abdomen V of equal size: abdomen VI-with 2 + 2 very fine. lone. medial setae;
abdomen V1 with 4, seta apparently absent in specimens examinad.

7
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Ratiox = Antennag:head diagonal =78, thorax 1 spe setacordmary. setag = 151.5;
manubrundensanuers = 33:3.7:10 abdomen VI spe setarfine median sewsesordinary
setaeimacrachaetae = 2:1:3:3

Folsomina onycehivrina, Denis

{Fiz. 4, Table
Folseming onyehineina, Denis 19317 (28,
Folvomtng vosiit Lawnenee, 1969 357 (ayvn, Greenshide, 19940 740

Meterial examiped. - Holoovpe - Loslide mowned: COSTA RICA Onzusco, Dec 1911, Moy Sub
P36 T IMNH

Paratypes s 20slide movitted speciiens, COSTA RICAL AP, Aue IO O R 1932 No, 6 (MNH

Othier material examined. - Wabelled “cf Fedsoming vosii, SOLOMON 1SEANDS: Guidileana, or
Homars, Lungs, 28 Jun 1965, (Lawrence ) Rov:Soc Exped., BM 1966- 1 tHMNED. NEW HEBR [DES:
sotl core sample 33 Ot cnis 34 04 cas x 204-8.cmis 3504 ams ;36 024 Ginis o 3-Bonis { Buerfiell)
taAMAL  PACIEIC IS Nive, Yaupapao, B dul 1977 (Edwardsp eSAMA ; Elis b Tivaly, banang
siten, B g 1977 PEdwards) (SAMAY Samon, Aol cabbage, 22 Jub b7 Diavie cibbige, (Edwards)
(SAMAY AUSTRALIAC Queenslond, Great Bariter Reel, Swain's Reef (SAM AT Riversong Wost
CEAMAN Fopate Cay [SAMAL One- Tree Iso Prsnia deal Tivter, soil (King) (SAMA Y Tooloda,
Winrtiwongu, beal Titer {Greenslode b (SAMAY, Notthets Teroitory, 3 K NE b (Morion (SAMAY
Manbuilon, site 8 L. soil oore, unburat site Moy (SAMAY Soil core, site 8 T soi) core (M
ERAMAY Kunoth Paddock, wngroved muloa, Jead liter ( Greenslade s (S AMAY Viclora, Walpeup,
sonl under wheat, (Longstaff CANTC ) South Awsiralia, Kangaroo Bstand, Rocky: River, samdy malice
iGreenslade ) (SAMA L Narrcoore Caves Reserve, leaf litter (Greenslade ) {SAMA 1 Robe; leal liter
inder Lencopogon [Greenslade: ISAMA Y Robe, dunt slope pitlalls, (Greensladod (S AMA T Wettern
Avstridia, Weelawad|i, [SAMA), Dwellipe Up,soil, (Postle (S AMAT, Gnanearn: Victora, Healesvills,
Covranderck Reserve: (Hardy ) 03AMAY New South Wales, Lokm S ol Coolac, Berlesare ANIC 252,
river-bank woodband {Mitchel Dy, CANICY Ubényitle; il wer Eudilypios woodlvnd, (Grecnslade)
PSANAY Norfolk 1s, Mo oo ditter (Greenslade ) (S AMA L Philip Dshumd, above Moo og stone,
(Greenshade ), Dornpo, Bellingen, leaf Hner TWeir) (5ANIAYL Ledume 20K E, Tuigh-altiinde rusnfiinest
leaf hitler, (Cireenslhadie) (SAMA ) Cordenuy, open lorest, [Moltond (SAMAN SE Kyvogle, Findon's
Creek. leal lulet. minforest (Greenslade) (SAMAY Narmabri. ACIAR ceton fields {Lylon Hitching
CANIC), Harden, wheat paddock. soil Cores] E904-96, Cowrn, whient puddock, sail cores, SULAWESL:
nr Baotamobagu, Lolak, mongroves: Sepe 1985 {Gireenslade) (SANMAT MALAYSIAT Negrl Scmibilin,
Latbag 00l Palm Estge s soike 1977 T8, Vvihilingan) (SAMAY

{ Crates and hiabiars available fronesbor forAostrabion material, Adlso notincioded aoe the Salomon
Bslands records given in Lawrence (159600,

Bescription of adult female. - Asin Lawrence CH69), except for the following additions,
emendations and mensural characters.  Body size up ty 0065 mm Tong. cylindrical, distally
slightly broadened, abdomen distally rounded; clothed in simple setae with distinctly Tonger
magrochaeta, thoras I wabilomen IV-VTwith 24 pairs on each seement. Cuticle consisting
of densely wroanged rectangulae grinoles over all body. :

Aatenm IV sensory vesicles roundee and smaller than those of P afelicia: ss of anlenna
IV s in Frg. 10, antennn 11 with range of ventrul biunt eylindrical sefae Laterilly; Labrom
narrow with 2 small spine-like internal teeth and two external hroad weth: 3 sublobal hairs;
3 setae moderately long, jost under hall the length of ordingry setae on thorax 1 and abdiomen
IV tibiotarsus with 21, 21, 27 setae; abdomen V with | furge and | small fine seta berween
pwo large cylindrical § setser manubrivm with. [3sete: dens much longer than manubeium:

8
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Table 4. Sensory clothing of Folsomina onvehiuring Denis per hall tergite.

Scrments Tooas | Themn Jl  Abdween ] Abbees I Abdomen 0l Abdorsen V-V
Twpen of § semie
Cplindracal, st 1+isd I=lsd® i+lsp
Orlimdnical. fat, melm f=isp
Cliedricat, dun Tl
Thim, pomnted 1+™ =l
Long, than, poisicd F1sp™ F+lap™ Tk

1=1sl T+ld 14kl
Dagger-shaped 14 jm 1+13

) Posinened in row 4. 5-6 setae between the modial pair of S setae aned 242 setac beiween loteral
and mcdiul § _uéng__

*2 Positioned in row 2, 6 setie histween epch 8" seta.

3 Positioned in anterior sow of sen, 4 setae between each § seta.

“4 Positioned i middle row, 6 setae between each § seta.

Table 5. Compunison of type series ol Folvonting onvelivring Denis and F_ vorii Lowsence.

Helotype BSIP Hisborype CR & Paratvpes CR
yosii Lawtence onvefrermm Denis anvchiuring Denis
Units of length
manubrium 0 ilateral)
30 {wemral ) 35 404353404047
dens 65 lat 80 dorsal TOROE5 X5 00,85
TS 5 3 56
ahdomen IV-V1 105,100 95,100 $5.95,95,100
ordinary weiae 18. 15 15,1820 13162225717
{mecdant )
macrochnetoe M- 35 41.42 36,3935
abklomen 111 ) 5% '
Numbers of setme
anlenni | AR A I 134 25+ 188
fureal hase 56, 5/5o0rh a1
ramlb ienculom I . |
dental setae 18.19 18477 2B 2022302 |
PHL 21.22
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furcul hase with 6/7 setae; dens with 6 posterior setne und 17-22 anterior setae: mocro with
one tooth,

Ratios_ - Setae on thorax Ll: § sctaecordinary setae= 1120 abdomen V: S setacondinary
setaemarrochactas = 0235,

Remarks. - The Costa Rican and Solomon Islands specimens are compared in Table 5. As
noted by Lawirence (1969) and other authors there 1s some variation in the pumber of setae
o1 the dens from 17 16 22 (16 - 20 according 1o Christiansen & Bellinzer, 1980, © of about
207 Christiansen & Bellinger. 1992). Denis (19311 stated that there ane many anlerior setac
on the dens and Iater (1933} that they are in three rows although Lawrence ( 1969) noted that
Denis recorded 10-12 anterior setae on the dens.  The lectotype has 17 and 18 setae in this
position,  Christiansen & Bellinger { 1980} also mentioned that the macrochactae of F,
enmveltiuring are slightly roughened but this feature was not observed in the specimens
exnmined here,

Luwrenee {1969) noted considerable vanution in the manubrinm:dens:muero ratio in the
published records of Fo onyveliuring and suggested that this wus too great for the records wy
be of only a single species.  The rutio measured on specimens from Costa Rica wus from
1:1.75 10 1:2.8 depending on the whether the messurements are taken from a dorsal or fatera)
position. The Salomons holotype of F. vosiii bas o ratio of 1:1.6 meosured laterally, In
all other respects the deseriptions given by Denis and Lawrence ure similar,

Other dilferences were observed between the Costa Rican and Sofomon Isiand specimens.
The 1ype of F. vesiit is slightly smaller than specimens from Costa Rica and the setse are
shorter. The macrochactae are longer on the Costa Rican specimens but their relative length,
compared to onfinary setae, is about the same: ratio of ordinary setaemacrosetaezlength of
gbdomen IV-V1 = 1:1.9:5 for the holotype of F. vosiii and 1:2:4 for the holoype of F.
onvohiurina. These differences arc all within the range of variation shown by material of
the species from different sites in Australia {Table 6) where larger specimens with longer
setac seem 10 be mssociated with sites with higher cunfall.  This speeies is capable of
pencirating deep inio the soil as shown by individuals being taken at depths of 30-45 cm
under wheit fields m the Victorian mallee of Australia.

Table 6, Characters distinguishing  Folsominaonvelinring Denis, £ infelicia. new species
and F lawrenced, new species,

Choracter v hiuring ferenped fifelictn
Tibiotarsal sefae 22127 212125 2L 125
Antenma IV 5 vesiche shiorl rousl tong oval medizn ripartite
Abdomes IV 57 ok habt ard two thinds ord. 2 quarter ord
wiue wia D51 scta Dot | setg 0.25:0
Antenor denial sciae 123 7 -

Post dental seta 6 £ 4

Antenna |1 orz=n I osd, seta froms peand <~ | ond. scta froem gusnd s° adiscent guasd
Abdpmen VI fine sctac 2412 242 3+3

Teeth mero i 3 2
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Folsoming wayanensis Lhao & Tamura, 1992

This species was described from the Zhejiang Province. China.  The writien deseription und
figures do not allow differentiation of this species from F. onvefiiuring, but the authors state
that F. warvanensis differs from F. onvoltiurina m that the dentes have 3 dorsal and 2§ veniral
setac of which the ventroudistal one is single and the longest; the ventral Tube has 4 scloe
on each lateral flap.  These are all characters also present on F. emyohiuring, apan from the
postennor {dorsal} setae of the dens, of which there are 6 in F. onychinring. Howeverthe
two most distal setae are often small and difficalt to distinguish., A number of entical
charicters were pot included o the original publishied description of this species and il has
not been possible to bormow types.  Consequently the status of this species is left unchanged.
although 1t is possible that £ wuvanensis 15 a synonym of F. onveliuring.

Falsamina yongxingensis Chen, 1987

As noted by Bedos (1994), this species, described from the Xishu islands, China, is close
0 the species described by Lawrence as F. onvediiring, here described as £ lavrencei n,
sp.. apparently differing only in the number of posterior setae on the dens and in the
development of macrochaetie on the abdomen. the formula for which is givemas FL1/3.3.4,
twith those on abdomen [V-V1 not figured) in F. vorgxingensis according o Chen’s figures,
compared to L L2210 in F. lawreneed. A nomber of charucters were nol described in
the original publication of this species and it has not been possible 10 horow types for
examination, Consequently the status of this species is left unchanged hene.

DISCUSSION

Although the number, position and type of S setae are constant in this genus, species differ
in the relative teneth of the S setae on antennal sezments 11 and IV and in the number of
ocdinary setae between the S setae on abdominal segments IV-VL.  (rther specific differences,
listed in Table 7, =re the number of mucronal teeth, the relative lengths of manabrium, dens
and mucro, the number of setie on the dens and the elongation of the body. There are also
dilferepces in the degree of selerotismion of the mouthparts and in the robustness of the
labrum.  These are all adaptations w soil dwelling, and three of the Falseming specics
illustrate possible progressive adaptation 1 life in deep soil, with . onychiuring being the
least adupted, £, Jawrencei, the most adapted and £, infelicia intermediate. The centre ol
radiution of the genus is likely W be southeast Asia/western Pacific region. as all five named
Species octur there:

Folsgnmina species appear 0 be at least fculatively parthenogenetic as males are rare, A
preadult male was detected umong specimens of Folsouning infelicia but no males were found
in material of the other two species.  Species concepts in parthenogenetic forms differ from
those of sexually reproducing specics, because the character of parthencgenesis itself is likely
10 be 4 parallelism and nit a synapomorphy. unless one assumes that each species arose
from an existing parthenogenetic species.  The most popular definitions of biolozical species
in current usaee are esincted o sexually reproducing. biparental organisms with potentiul
for gene exchanse between populations or with populations of cach species fixed in entire,
reproductively cohesive units.  Using these definitions, Folsoming species could be

|
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pursphyletic clones of an unknown sexual species or alternatively they may have arisen
from different. unknown, sexually reproducing ancestors.

KEY TO SPECIES OF FOLSOMINA

1. Muco with oo tooth: denid with 17-22 anferix sciac. twice as loag o moauhrum: Turcal hate
with 6/7 sctac .4

arEr e eEE—asr sy b

Mucro with two to three tecth; Muﬂ&wmummmmmmmmkw
as manubsium: furcal base with less tham 55 sctoe ..

= 2. Dens with 7 amicrior sctac. about-the same leapth ax manubriem ... : k.
3 «  Dens with 11 - 13 anterior sciac, about half a5 long apgain as manubrivm ... S ek SN
st e L ki) e IR UL L) sy o PFETECHL. TIEW APCCICS

3. Dens posteriorly with 4-5 setae; abdominal macrochaeta 3.3.3.6 ... F. yongxingensis Chen
- Dens posterdorky with 3 seties abdomingl mactochactae 1,22 10 F. fawrenced, new species

b, Dens with 6 posteor (Ve SEHE it o fuiriag  Denis
- Dens wih 3 posterior (ventrul) Se e . st i ik 0 wivgmensis Zhog & Tamurn

BIOLOGY

Winter { 1963b) recorded F. omyohinring in leaf Biner and humus from three Peruvian tropical
vegetation types. lowlind. montane and cloud forest. but not from shove 3300m nor from
- the coast. thereby implying some ccological restrictions 1o the distnbutson of this widesprexd
species,  Greenslade (1969) noled that F. envcimiring (as F. new specics) was prosent in
= montane and coastal camples from the Solomon [slands but sbsent from lowland rainforest,
= while F. lawrences (as F. omvehinring) was present in lowland and cossial habizas but absent
= from montane collections, indicating that its range may he limied by low 1emperatures. In
= support of this hypothesis, in Australia F. fowrencer apparently does not occur further south
than the Torres: Strait slands, while F. esvehivring is much more widely distnbuted and
i occurs as far south as Kangaroo Istand in both eucalypt forest and in other more xenc
- vegetation types. It is a common cave species in south-cast Asia (L. Deharveng. pers.
A comm). The two specics are sympatric at some localities and F. enveliuring appears 1o
coexist with F, defeliciu, bat F. lawrenced and F infelicia hove not yel been found ut the
sume localities.

In Australin £ envehinring appears largely resiricted to warmer, humid parts of the cantinent,

Maedu & Tanika (1982) noted that it migmtuﬁ vertically according to season, refreating
lower into the soil profile in winter. In Australia F. onvehinring has been found at depths
of 45 cm in soil in o wheat field m the semiand region of Victoria, In wheat fields in cential
New South Wales under humid conditions, i was collected at depths of between O and 10
= cms and st densities of 500 10 2000/m>. Populations were significantly increased by the
=2 incarporation of stubble (51) once a year before planting (p< 0.001) (Longstaff et al., 1994},
= the increase being significantly greater on direct-drilled (DD) compared to traditionally tilled
= fields (TT) (Fig. 12). Folsoming onvchinring therefore appears relatively tolerant of
= disturbance. being shle to retreat deeper imo the soil under adverse conditions.
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IMinimum
100 | it
- E IMean
[

Abundance of Folsoming anychiuring
i3

Treatment

Fig. 12 Abuodmnce of Folsomiing envelivring Dems in wheat fields ar Cowrn, Ausirabio, omler diffencnt
tillege regimes {CC. conventiom! cultivation, DD, direct dalling. 31, stubble incorporation ) and three
levels of disturbance {minimum, mean and maximom ).
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