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Table 1. List of nematodes species from Tylenchomorpha infraorder and Longidoridae family that
collected from the rhizospheric soil of oak trees in Khoramabad city

Nematode species

Aphelenchus avenae Bastian, 1865

Laimaphelenchus australis Zhao, Davies, Riley & Nobbs, 2006*
L. penardi (Steiner, 1914) Filipjev and Schuurmans Stekhoven, 1941*

Paraphelenchus amblyurus Steiner, 1934
Aprutides guidetti Sognamiglio,1974
Ditylenchus medicaginis Wasilewskla, 1965

D. anchilisposomus (Tarjan, 1958) Fortuner, 1982

D. parvus Zell, 1988

Mesocriconema antipolitanum (de Guiran, 1963) Loof and De Grisse, 1989

Amplimerlinius globigerus Siddiqgi, 1979

Scutylenchus rugosus (Siddigi, 1963) Siddiqi, 1979
Merlinius brevidens (Allen, 1955) Siddiqi, 1970

M. nanus (Allen, 1955) Brzeski, 1991
Trophurus ussuriensis Eroshenko, 1981

Helicotylenchus digonicus Perry, in Perry, Darling and Thorne, 1959

H. exallus Sher, 1966
H. vulgaris Yuen, 1964
Pratylenchoides ritteri Sher, 1970

Pratylenchus neglectus (Rensch, 1924) Filipjew and Schuurmans Stekhoven, 1941

P. thornei Sher and Allen, 1953

Zygotylenchus guevarai (Tobar Jimenez 1963) Braun and Loof 1966

Boleodorus thylactus Thorne, 1941
Discotylenchus sp.
Psilenchus hilarulus de Man, 1921

Paratylenchus similis Khan, Prasad and Mathur, 1967

Xiphinema index Thorne and Allen, 1950

*Collected from bark of oak trees
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Table 2. Morphometric data of the Iranian population of Ditylenchus anchilisposomus, collected
from the rhizospheric soil of oak trees in Khoramabad city, compared with the original
populations. All measurements are in pm and in the form: mean + SD (range).

Tarjan 1958

Present study
Characters Female Male Female Male
12 8 - -
655 + 63 (551- ) 624 (487- 584 (428-
L 748) 590 + 42 (542-660) 728) 678)
41.0 + 2.4 (36.6- ) 34 (30.6-  44.1(38.6-
a 44.1) 40.3 + 3.5 (35.3-45.5) 39.9) 48.4)
b 5.7+0.5(5.3-6.3) 5.5+ 0.4 (4.9-6) 4.7 (4.1-5.1) 4'35(13)'8'
b' 4.3 +0.4 (3.9-4.8) 4.1 40.2 (3.8-4.4) - -
13.5+0.3 (12.9- ] 12 (11.1- 9.9 (7.8-
c 13.7) 11.9+0.5 (11.3-12.7) 13.2) 11.4)
c 4.7 +0.5 (3.9-5.6) 5.0+ 0.3 (4.7-5.2) -
\Y; 81.8 + 0.8 (80-83) - 81 (78-83) -
Stylet 8.3+0.3(7.8-8.5) 79+0.2(7.6-82)  8.8(7.6-10.8) 8%(5)2
Oesophadus 115.4 £ 9.3 (99.4- 108.8 £ 8.5 (95.3- ) )
phag 121.6) 117.4)
Oesophageal 154 + 13 (134- i i
glands end 167) 145 + 10 (134-159) -
Anterior end to 46.2 + 2.0 (42.9-
edian bulb 29.1) 45.9 + 0.8 (45.2-47.2) - -
40.6+ 1.8(38.9-
MB 43.1) 42.2+ 3.5(38.9-47.6) - -
Vulva-anus 70 £10.1 (57-90) - -
Tail length 48 + 4.5 (42-56) 50.0 + 3.2 (47.9-55.6) - -
Max Body 16 +1.2 (14.9-
width (BW) 18.5) 14.7 + 1.5 (12.8-16.5) - -
Vulval body 144+ 15 (12.4- i
width 16.5) ) )
Anal body 104+ 1.1 (9.4-
width 12.0) 10.1+ 0.6 (9.5-10.8) - -
Lateral field
width 5.3+0.3(5.0-5.6) 5.0+ 0.0 (5.0-5.0) - -
33.3+3.0 (28.0-
PVUS 36.1) - 32 (20-41) -
PVUS/BW 2.3+0.1(2.1-2.4) - 15-2.5 -
PVUS /L% 5.1+ 0.4 (4.5-5.6) - - -
47.7 £5.0 (39.9-
~AO - - -
PVUS / V-A% 55.5)
Spicules ; 17.6+ 0.7 (17.1-18.8) 18.5 (17.0-

20.3)
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Figure 1. Ditylenchus anchilisposomus, A, C-J: Female; B, K-L: Male; A, B: Entire Body; C:

Oesophagus; D: Anterior end; E: Oesophageal glnads; F: Lateral field; G: Vulva and PVUS; H- L:
Tail variation
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L. helicosoma Peneva Bajaj and Walia, 2000
L. simalensis Negi, Kalia, sand Chipev 1999
Camer 338 o plae Walia and Bajaj, 2009
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Table 3. Morphometric data of the Iranian population of Laimaphelenchus australis, collected from
the bark oak trees of Khoramabad city, compared with type population. All measurements are in pm
and in the form: mean £ SD (range).

Characters Present study Zhao et al. 2006
Female Male Female Male
n 6 1 17 13
L 425 + 46 (360-486) 411 405 +31 (372- 385 %34 (301-
459) 412)
a 27.0 £ 1.7 (24.0-28.3) 28.8 26.4+1.9 (24.2- 27.4+3.1
31.6) (22.7-31.5)
b 7.4+0.5(6.8-7.9) 7.4 7.640.6 (6.8-9) 7.313.1)(6.6-
b’ 3.5+0.3(3.1-3.8) 3.5 3.1+0.2 (2.8- 3.1+0.3 (2.4-
3.4) 3.8)
c 16.5 £ 1.6 (13.9-18.7) 12 13.6+£1.4 (11.9- 12.6+0.7
17.6) (11.1-13.7)
c 3+0.4(2.6-3.5) 3 3.1+0.4 (2.3- 2.7+0.3 (2.2-
3.8) 3.4)
\% 72 + 1.5 (70-75) - 68.9+6.5 (50- i
83.9)
Stylet 10.4 £ 0.4 (9.8-10.8) 10-10.4 11.0+0.8 (9.2-  11.240.5 (10-
12.3) 11.5)
Oesophagus 55 £ 2.8 (53-59) 55.5 ) }
Oesophageal 119 £ 6.3 (111-125) 117.9 131.949.5 124.4+18.9
glands end (1154-147.7)  (92.3-169.2)
Overlapping 62.3 £ 4.3 (56.7-65.7) 62.4 ; ;
Excretory pore 79 +5.4(72-85) ) _
Head-vulva 309 £ 29.7 (263-344) - 279.3£36.8 i
(198.5-369.2)
Vulva-anus 90 £ 15.5 (73-113) - 93.848.1 (79.2— i
108.5)
Tail length 25.8 + 1.5 (24-28.5) 34.4 30.143.9 (25.4- 30.9+3.0
38.5) (25.1-36.9)
Vulval body 14.7 + 1.8 (13.4-17.6) -
width - -
Anal body 8.8+0.8(7.5-9.7) -
width - -
spicule - 22.7 } 215-26.5
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Figure 2. Laimaphelenchus australis, A, C-G, I: Female; B, H: Male; A, B: Entire body; C: Oesophagus
and Head D: Head and Stylet; E: Lateral field; G: PUS; I, F: Female tail variation; H: male tail
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Table 4. Morphometric data of Laimaphelenchus penardi population, collected from the bark oak trees of Khoramabad City, Iran, compared with
other populations. All measurements are in pm and in the form: mean £ SD (range)

Characters Present study Steiner Baujard 1981 Azizi et al. 2015
1914

Female Male Female  Female Male Female
n 20 10 - 24 24 10
L 842 + 87.2 (731-985) 837 + 80 (748-959) 570 640-810  660-770 758 + 60 (695-870)
a 34.5+ 2.6 (31.2-38.5) 36.4 + 2.8 (31.5-38.8) 30 29-44 37-44 33.3+3.0(29.3-37.8)
b 11.1+0.5(10.6-12.2) 11.2+1.2(9.6-12.2) 10.6 9-11 9-11 9.9+0.8(9.0-11.4)
b' 4.8+0.7 (4.4-5.6) 4.4 %05 (4.0-5.0) - - - 4.2+0.5(3.7-5.0)
c 19.5+ 1.6 (17.8-21.6) 15.2+1.1 (14.1-16.8) 20 19-26 17-21 18.4 + 2.1 (16.0-21.3)
c 3.5+0.3(3.0-3.9) 3.3+£0.2 (3.0-3.5) - 2.5-3 2.3-3.3 3.4+0.3(3.0-3.7)
\Y 65+ 1.4 (63-66) 66 63-68 - 65.9+ 1.2 (64.7-67.4)
stylet 13.2+0.3 (13.0-13.6) 13.0+0.1 (12.9-13.1) - 13-14 12-13 13.6 £ 0.4 (13.0-14.0)
m 42.8 £ 1.0 (41.2-44.2) 40.4 + 1.4 (38.7-42.4) - 30-40 30-40 43.0 £ 2.0 (41.4-45.8)
Head-cardia 76 + 6.6 (65-84.) 75.1+6.5 (64.2-83.2) - - - 76.6 £ 3.9 (70.0-80.5)
Oesophageal glands end 168.5 + 6.2 (165-176) 183.1 + 21.4 (154.7-206.5) - - - 184.9 £ 20.0 (153.0-207.0)
MB 65 + 4.9 (57-73) 64.4 £ 5.1 (58.5-73.5) - 55-68 64.2 £ 3.2 (60.0-69.0)
overlapping 94 +12.1(81-103) 108.8 £ 17.5 (90.5-131.5) - 92-132 - 102.4 + 18.7 (75.0-124.0)
Excretory pore 115 + 8.0 (99-123) 114.8 + 10.1 (106.9-132.1) - 88-106 - 99.6 + 4.1 (93.5-106.0)
Nerve ring 94.5+ 7.1 (86.3-104.0) 86.9 £ 1.2 (86.0-87.7) - - - 87.9 £ 4.5 (84.0-94.0)
Head-vulva 552 + 56 (476-625) - - - - 499.3 £ 40.2 (450.0-573.0)
Head-anus 799 + 85 (691-939) 781.5 £ 75.8 (698.3-902.4) - - - 716.7 £ 59.8 (653.3-827.9)
Vulva-anus 246 + 32.8 (215-314) - - 179-243 - 217.4 £22.2 (194.0-254.9)
Tail length 43.3 + 3.4 (39.0-47.8) 55.1 + 5.5 (47.5-61.2) - 28-35 - 41.5 + 4.0 (34.0-46.0)
Vulval body width 23.9+ 1.4 (22.0-26.8) - - - 22.8+1.9(20.8-26.0)
Anal body width 12.5+0.9 (11.2-13.6) 16.5+ 1.0 (15.6-18.0) - - - 12.3+0.8 (11.3-13.5)
PVUS 172 +30.7 (140-230.0) - - 72-173 - 114.1 + 13.6 (99.0-138.6)
PVUS/BW 7.3+1.4(5.2-9.5) - - 3.6-8.6 - 5.0+0.7 (4.1-5.8)
PVUS/L% 20.6 £ 3.1 (15.2-23.4) - - - - 15.1+ 1.3 (13.0-16.5)
Spicule 25.4 £ 0.3 (25.2-26.0) - - 16-23 -
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Figure 3. Laimaphelenchus penardi, A, C-J: Female; B, K: Male; A, B: Entire body; C: Head and
stylet; E, D: Oesophagus; F, G: Median balb variation; H: Lateral field; I: Vulva; J, K: tail
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Abstract
Background and Objectives
The accurate identification of taxons especially species and genera is very important for a
better understanding of biology, ecology, life cycle and other aspects such as
pathogenicity.
Materials and Methods
In order to identify plant parasitic nematodes associated with oak trees of Khoramabad
city, Iran, 82 soil and foliar samples of oak trees were collected from different regions of
Khoramabad city, during 2014 and 2015. After extraction, killing and fixation of
nematodes, identification of species was carried out considering morphological and
morphometrical characters using a digital camera equipped light microscope.
Results
In this study, 26 nematodes species From Tylenchomorpha infraorder and Longidoridae
family including: Aphelenchus avenae, Laimaphelenchus australis L. penardi,
Paraphelenchus amblyurus, Aprutides guidetti, Ditylenchus medicaginis, D.
anchilisposomus, D. parvus, Mesocriconema antipolitanum, Amplimerlinius globigerus,
Scutylenchus rugosus, Merlinius brevidens, M. nanus, Trophurus ussuriensis,
Helicotylenchus digonicus, H. exallus, H. vulgaris, Pratylenchoides ritteri, Pratylenchus
neglectus, P. thornei, Zygotylenchus guevarai, Boleodorus thylactus, Discotylenchus sp,
Psilenchus hilarulus, Paratylenchus similis, and Xiphinema index were identified.
Discussion: Among the identified nematodes, 19 species are reported for the first time
from oak tree in Iran. Laimaphelenchus australis is characterized by ventrally arcuate
body; cephalic region set off; four incisures in lateral field; vulva without a flap, post-
uterine sac extending for about one-third the vulva-anus distance, tail conoid with a
single stalk-like terminus and four pedunculate tubercles. L. penardi male nematodes is
characterized by having morphology similar to that of female, 12.9-13.1 um long stylet,
25.2-26.0 um long spicule, testis outstretched, spermatocytes in a single column, spicules
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paired, rosethorn—shaped, with prominent capitulum and rostrum broad with bluntly
rounded tip. L. australis and male L. penardi are new records for the nematofauna of
Iran. These fungal nematodes are likely to affect the balance of endophytic fungi
populations on oak trees, indicating the importance of identifying these nematodes, and
D. anchilisposomus is re-described herein.

Keywords: Forest, Fauna, Lorestan, Laimaphelenchus, Ditylenchus



