Phylogenetic analysis of Longidorus and Xiphinema species (Nematoda:
Longidoridae) using ITS1 sequences of nuclear ribosomal DNA
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Abstract Results
Members of Lof.gidorid@ in the genera Longidorug ad Fig. 1. PCR of ribosomal DNA ITS1. 1.Longidorus Fig. 3. Best maximum likelihood tree for ITS1 of Fig. 5. Alignment of nucleotide bases of ITS1 rDNA nucleotide sequence for Longidorus and Xiphinema (primers in bold,
fragilis; 2. L. crassus; 3. L. breviannulatus; 4. L Longidorus and Xiphinema 188, 5.8S sequence underlined)

Xiphinema are important plant parasites as well as vectors for plant

biformis ; 5. Xiphinema bakeri; 6. L. grandis; 7. L
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nepoviruses. Species discrimination based entirely on morphology is fragilis; 8. L. sp. (L-202); 9. L. diadecturus; 10. Low [m.,,,.mw.‘s
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often questionable and controversia because of the morphometric
overlap and the lack of aphylogenetic framework for this group.
Phylogenetic andysis using the DNA sequencing of nuclear ribosomal
DNA ITS1 was conducted to construct an evolutionary tree. Extensive
interspecies sequence variation and minor intraspecies sequence
variation were observed. The aigned sequences of the ITSL region
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including the 3 end of the 18S rDNA gene, 5 end of the 5.8S rDNA Fig. 2. Blue-white screening on ITS1 clones Lo datongiin
j hosted in competent Ecoli JIM109 on selective LorandisLonga0n &
ge‘ng "9"‘ e@h he ‘ran.ged fron.1 Sty @ gl 2| and differential agar (LBAmpicillin /x-gal) plate g 135 & B
longidorids Thisfragment ishighly variable, only 15.9% sequence was to identify recombinant plasmid . . =
constant within the longidorids examined. The analyses suggest two I—— 1=
groups within Arkansas Longidoridee species: (1). Xiphinema group e ¥
including X americanum Cobb, 1913, X bakeri Williams, 1961, X . W=D 2 28
. Lometong -105. et ‘290 Com T -
chambersi Thorne, 1939, and Longidorus diadecturus Eveleigh & m;:';mmmm B s e -
Allen, 1982. L. diadecturus shares some morphological characters of e = Lregietong 224 ‘A., e e e L L
both Xiphinema and Longidorus. (2). Longidorus group including L. 5 i Lozt BEER g
breviannulatus Norton & Hoffman, 1975, L crassus Thorne, 1974, L — = L
fragilis Thorne, 1974, Sundescribed species, and one non-Arkansas S t‘: oo ‘““*‘““‘“’:
species L. elongatus (De Man, 1876) Thorne & Swanger, 1936 from : s H
. L
Scotland. Thephylogenetic anaysis largely corresponded to the genera =
g v ¥ Fig. 4. Consensus tree from the maximum
and spedies defined by morphology. Restlts demonstrated the potentid . - parsimony bootstrap analysis for ITS1 of Longidorus =
for the use of DNA ITSL to infer phylogenetic relationships and PCR-  [01e 2. Statistics of nucleotides of 1751 DNA and Xiphinema. The percentages of bootstrap g
. ies e . . Seqriences. ComParve AMoNd.nspeclesto relicates supporting the clades are indicated at the 2
RFLPbased indentificationamonglongidororids Longidorus and Xiphinema. branch points = =
i [Spetes and popamn e | S & T T T G J T AT e : el e
M ater Ia]s m— g6s 1 576 1 & b
Table 1. Longidorus and Xiphinema populations and species P 2
used in ITS1 DNA sequencing o & [P——— = o 3 ii”f -
Species Population— Host Locality ) g i e i e i
ke pe— ZE B amiarc
T biformis n. sp. Tong-2' Elm White River, Middle Fork, ETkins,

‘Washington County, Arkansas
L biformis n.sp. | Long-105 Hackbery | Crooked Creek, Yelvll, Marion

senrsxon 2

oy ———
County, Arkansas o p——
L. biformis n. sp. Long-149 Osage orange Osage Creek, Highway 412, -Tﬂ- reentage| ' ] oo gy g5 1 4102
s e = pr———— e
Carrol County, Arkansas e o - = 3 B o et

L. biformis n.sp. | Long-264 Hickory Frog Bayou, Highway 162, south
of Alma, Crawford County, Lpantsiongis

um_ mss

Atkansas et s A e e —
L. breviannulatus | Long-124 Willow Haroldton Access, Arkansas tons a1
River, Van Buren, Craviford TR ! E o |
Gy Lo g : e
L. crassus Long-115 Oak County Road 62 Bridge, liinois LN oM 20 2 0 B2 omitongis TR £ K
River, Washington County, = oomitongs b
Arkansas mxmma 22 o] [S0S0% 1 %] =
L. diadecturus Long-87 [Boxelder | War Eagle Ml near Rogers, omsona = -
Benton County, Arkansas W E8n o ma
L. diadecturus Long-146 Red bud Crooked Creek, Yellile, Marion IESRS——— e R
County, Arkansas (e g
L. elongatus Long-198 Greenhouse | Scottish Crop Research Insiiute, I
culre and, UK Z
L fragils Long224" Willow Haroldion Access, Arkansas m_ e Loy peiag)
Bz Ve o Gt /e R——— 3 PR FIRPEA P BN A
County, Arkansas e
L. grandis Long-148 Osage orange Osage Creek, Highway 412, o .
armol County, Arkansas
T gands Torg 20T [Rivercane | BTG Piney Creek Access Aea, Table3. Pairwise dissimilarity values in ITS1rDNA nucleotide sequence among species of Longidorus and Xiphinema = 2
Highway 164, Pope County, B
Arkansas
I B B S I | B T B2 T T I T B
L. paralongicaudatus |Long-143 EIm Frog Bayou, highway 162, south of
n.sp Ama, Crawford County, Arkansas
T
X.americanum Xph4  Crabapple | Universiy of Arkansas Farm, Frise o)
Fayetteville, Washington County, s m
Atkansas Fozsa oz
X americanum Xph7  Grape San Diego Coutty, Calforria,
USA
X. americanum Xiph10 Unknown | Austraia
X.americanum Xiph59  Elm County Road 62 Bridge, liinois
River, Washington County,
arsas ozt O W Wiz K308 ok




