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Identification of plant parasitic nematodes of Anguinidae, Hoplolaimidae and
Pratylenchidae families related to fruit trees in some areas of Alborz province
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W sl (o g el asll alLS S wle s YABG Jle b wiles (pl il oo Anguina tritici
=y BB ol a5 1) alS IS e slawsles 51 alise glsil Schacht (1859) 5 Kuhn (1857) Berkeley (1855)
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Anguinidae oslgils
Ditylenchus Filipjev, 1936 s

<d,8 13 olulis 5,50 D. triformis Hirschmann and Sasser, 1955 4555 G iz ol 5l asdllas ol jo

Ditylenchus triformis Hirschmann &Sasser, 1955 4ig8

axlllan 50 aigas Brzeski (1991) Lwgs Ditylenchus x> sladaisS (gly oads sols glaojlail g aldS 51 solaxwl b

(Y Joaz) ols Lzs D triformis aieS U1y ey o 5 i

(yog,5u o » lao3lail) Ditylenchus triformis «s5 wccy, Glasin -V Jga>
Table 1. Morphological characteristics of Ditylenchus triformis species (micrometer)

Origin lice  Alborz province 51 bl Swart et al. (1999) Hirschmann and Sasser (1955)
Characters caws Female oslo Male 5  Female oobo Male » Female ool Male 4
n 4 5 15 10

L 621+ 97.2 (528-722) 444-568 610 (473-722) 569.4 (447-677) 640-830 610-710
a 39.5 + 2.6 (37.7-42.5) 34.2-47.3  30.3(23.7-32.8) 32.2 (29-39) 33.5-42.2 32.8-42.7
b 45+0.6 (4.0-5.1) 3.6-45 6.3 (4.9-7.4) 5.8 (4.9-7.4) 5.2-7.3 5-6.9

c 8.8+ 1.0 (7.8-9.6) 7993 10.8 (8.6-12.4) 10.6 (9.5-12.8) 9.6-11.9 9.8-11.8
c' 6.0+ 0.2 (5.8-6.2) 5.1-6.5 4.3 (3.5-4.9) 43 (3.5-5.1) 4451

VorT 74.8 2.8 (71.8-77.3) 35.7-48.6 81.6 (77-84.5) 35.5 (29-48) 75-82

A 84.4+19 (82.4-86.2) 89.7 (85.4-92)

Stylet 7.5+0.5 (7.0-8.0) 7-7 8.8 (7.5-9.5) 8.6 (8-9) 7.5-9.5 7-8.1
Ex. Pore 91.3 +5.0 (86-96) 72-90 71-91

Pus 34 +3.0 (31-37) 21-47

Head-Vulva 466 + 89.6 (379-558)

Vulva-Anus 84.7 + 4.0 (81-89) 50-67

Tail 70+ 4.4 (67-75) 56-66 55.2 (51-63) 54.1 (49-58.5)

Spicules 14-15 17.8 (17-19) 12-145
Gubernaculum 4-5 3.5-8 4.2-5.3
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Nothotylenchus Thorne, 1941 oo

elolis o, N. affinis Thorne, 1941 5 N. medians Thorne & Malek, 1968 4555 g0 iz oyl 5l aslllas ol jo
INCCEIC gt

Nothotylenchus affinis Thorne, 1941 a8

Syn: Ditylenchus affinis (Thorne, 1941) Fortuner & Maggenti, 1987
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(o9 ,Sue o Lo 5lail) Nothotylenchus affinis ais8 oiwcs ) Glasin =Y Jgax
Table 2. Morphological characteristics of Nothotylenchus affinis species (micrometer)

Origin i Alborz province 5l oyl Kheiri (1970) Thorne (1941)
Characters ca Female ol Male 5 Femalessl. Male 5 Female osl. Male
n 5 4 8 3 - -
L 573 £ 29.5 (543-611) 492-513 490-610 470-530 650 640
a 36.8 +5.9 (29.9-43.6) 32.8-34.2 30-38 34-42 33 32
b 4.8+0.3(4.4-5.0) 44-51 4.7-5.7 4.4-53 5 6.4
c 9.6 + 0.4 (9.0-10.0) 9.5-9.9 9.8-11.7 9.8-12 9 11
c 6.0+ 1.0 (5.1-7.6) 4.8-5.9 4.7-5.8 - - -
VorT 77.3+ 1.6 (75.7-79.6) 34.1-40.6 76-80 42.5-51 71 70
\A 86.3 + 1.6 (84.9-88.7) - - - - -
Stylet 7.2+0.3 (7-7.5) 7-7 8-9 - - -
Ex. Pore 86.0+ 9.9 (78-102) 76-83 75-90 - 100-117 -
Pharynx 120.4+ 13.0 (108-135) 99-114 104-116 100-115 - -
MB 415+ 2.8 (37.8-45.5) 41.2-43.1 36-43 40-41 - -
Pus 18.4 +6.3 (13-29) - 10-20 - 19-27 -
Head-Vulva 442.8 £ 25.5 (416-473) - - - - -
Vulva-Anus 70.0+ 9.3 (60-83) - - - - -
Tail 59.8+ 2.8 (56-63) 51-53 42-63 45-50 63-68 -
Spicules - 14-15 - 17 - -
Gubernaculum - 4-5 - 5 - -

Nothotylenchus medians Thorne & Malek, 1968 4ig5
Syn: Ditylenchus medians (Thorne & Malek, 1968) Fortuner & Maggenti, 1987
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Table 3. Morphological characteristics of Nothotylenchus medians species (micrometer)

Origin  Licw

Alborz province

3l bl

Fortuner and Maggenti (1987)

Poland Ry Syria 4 gm0
Characterscis  Female oobs Male 5 Female ol Male »  Female ool Male ,-
n 7 3 13 6 3 3
L (541-717) 617.4 +67.2 546+57.3 (504-611) 734(660-803) 643 (613-695) 680 (620-731) 612-624
a 38.2+ 1.9 (35.9-41.1) 39.0 + 2.6 (36.0-40.7) 31 (25-36) 33 (31-35) 30-32 30-32
b 5.1+ 0.4 (4.8-6.0) 4.8+0.3 (4.6-5.1) 5.6 (5.0-6.0) 5.0 (4.7-5.2) 5.2-5.4 4.75.2
c 10.2+ 0.8 (9.5-11.8) 9.5+0.2 (9.3-9.7) 12,5 (11.4-13.2) Jl%§9- 12.4 (10.9-13.7) Bﬂfﬁ
¢ 6.2 +0.4 (5.5-6.7) 6.2+ 0.3 (6.0-6.5) 4.1 (3.7-4.6) 4.4 (3.9-5.1) 4.0 (3.7-4.6) 3.2-35
VorT 76.5+ 1.4 (74.3-78.2) 32.8+0.8 (31.9-33.3) 82 (79-83); - 80-83 -
\4 84.9+ 15 (83.1-87.2) 89 (86-90) - 88-90 -
Stylet 7.8+ 0.4 (7-8) 7-8) 7.7 £ 0.6 ( 7.3 (6.5-8.0) 7.0-75 7.0 6.8 (6.0-7.5)
Ex. Pore 83.7+9.7 (71-95) 77 £ 8.5 (69-86) 99 (88-105) 95 (91-98) 94-99 91-96
Pharynx 120 +8.9 (107-135) 114+ 5.6 (109-120) 131 (111-144) 130 (124-134) 128 (117-136) 124 (119-130)
MB 39.9+ 2.2 (36.6-42.7) 38+ 2.3 (35.4-39.4) 39 (35-42) 40 (36-42) 36-39 38-42
Pus 33+ 4.7 (30-43) - - - -
Head-Vulva 472.3 + 54.2 (402-546) - - - -
Vulva-Anus 84.4+ 13.8 (65-110) - - - -
Tail 60.7 + 3.9 (57-67) 57.7 + 6.4 (54-65) 59 (52-63) 55 (53-58) 54-57 42-49
Spicules 15 + 0.0 (15-15) - 16-18 - 15-17

Gubernaculum

48+0.3(4.55.0)

Hoplolaimidae Filipjev, 1934 (Wieser, 1953) oslgil>

Helicotylenchus Steiner, 1945 oo

Helicotylenchus pseudodigonicus Szczygiel, 1969 aigs

Fotedar and Anderson and Eveleigh (1982) lawgs 45" Helicotylenchus o> olulis slaa s sl oslasul b
Helicotylenchus Kaul (1985)
C ol b od,55zm <o 5l cons ol 5l am a8 oo (IS IS cisS cpl o b ools asis pseudodigonicus
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ols gl @ P 5l Jgla (o050 )l S b g0 denld 0y )5 saalive (oSt 4l 4 S (A 0o b (Sl
0391 Yo 5y g cdslinl Gl oy og Lo,e BIKG G O g0 ay Jls BIKE g ouisS lawss g0 gl eools o
(F Jgaz) cunls 1,3 STelS date 51 gl o )bl Cua U Cas oy 0 Aol

H. canadiensis H. digonicus Perry in Perry, Darling and Thorne, 1204 sleaisS 4 ol cwlis aisS
ool olyss blae jo ol po glous! JSi o 4 H. digonicus 4565 .c.eul H. minzi Sher, 1966 5 Waseem, 1961
ool b H. canadiensis 4553 ¢ 95 co pleie H. pseudodigonicus aisS 5l coxex b 10 5 0925 pac 5 po SO
GgS 0gd oo pleie axlllas 0,90 4555 5| 5 0529 pas e g (eg,See TV-YA blie ,o YA-YY) sauly cdlul
5 Eon 3,90 355 50 hlie ;0 5tz oo e e 4 (Jlail O jgody) ol 0058 allS Cossg o 4 HLominzi
Loy Lo o )b ool glp aisSonl e oo plaie H. pseudodigonicus 45s3 51 (5,5 oo )3 lawss jemxe slacl
55 ol 5L Gdsl sl 1) e de assS Kheiri (1972) el 00ss,5 B8yre 9 olulis iy ;I Szezygiel (1969)
OYAD) (e 5 (zmey (o 5 adie ailaio 080z a8 511 (T OYVE) (05 5 pake (g g 9 9599
S0y 13l 3 00 Comen oy (ol 5o ol 3 plulid 8590 S dihaie ol GlalS Aty 1) O]
235 2lolids 5 6yslaez (W dilaie o Ul

(09,50 > 1 oo 3lusl) Helicotylenchus pseudodigonicus 45g8  ouwwion , Glasin - Jgu
Table 4. Morphological characteristics of Helicotylenchus pseudodigonicus species (micrometer)

Origin L Alborz Province 5l oyl OVAF) ooy e Szczygiel, 1969
Characters cée Female ol Male » Female osle  Male »  Femaleosls  Male 5
n 6 3 16 11 - -

L 735.7 + 34.8 (688-793) 746.3 +75.8 (667-818) 758 (603-837) 772 (635-896) 720-940 700-770
a 23.7+0.9 (22.5-24.8) 31.1+1.4 (30.2-32.7) 25.5 (22.2-31.1) 32 (26.5-35) 21.7-31.2 28.1-34.1
b 6.6 +0.4 (6.1-7.0) 5.7+0.0 (5.7-5.7) 6.2 (5.5-6.9) ? - _

b* 4.7+0.4 (4.2-5.2) 4.2+0.4(3.8-4.4) 4.7 (4.0-5.4) ? - -

c 45.6+ 2.6 (42.9-48.8) 24.0£1.3(23.0-25.6) 62.2 (48.4-80.5)  39.3 (31.8-46.1) 52.1-65.3 32.4-32.8
c' 0.9£0.1 (0.8-1.0) 1.8+0.0(1.8-1.8) 0.8 (0.6-1.0) 1.4 (1.1-1.6) - -

\Y 60.4 + 1.5 (58.4-62.3) - 59.9 (56.9-63.4) - 58-61.8 -
Stylet 28.0 + 1.1 (27-29) 25.3 +2.5 (23-28) 27.5 (25-29) - 29.3 (27-30)

m 51.1+ 2.7 (48.1-55.2) 52.6 + 0.9 (52.0-53.6) 47.6 (44.6-50) - 48.0 _

O 32.3+2.9(29.6-37.0) 31.1(24.1-37.9) - 29.2-37.3 -
MB 75.6+ 2.3 (73.1-78.8) 67.8 + 2.2 (66.4-70.3) _ _ _ _
E.Pore 107 + 6.0 (99-117) 112.7+ 5.1 (107-117) - - - _
Pharynx 111+ 4.6 (104-117) 131.0+ 12.5 (118-143) - - - -
Overlapping 455+ 11.6 (35-68) 45.7+ 9.9 (39-57) 39 (30-49) - - -
Head-Vulva 4447 £ 24.8 (402-469) - 454 (357-505) - -

Vulva - Anus 274.8+ 16.2 (265-307) - 291 (234-331) - - -
Tail 16.2+ 1.0 (15-17) 31+ 1.7 (29-32) 12 (10-17) 20 (17-22) - i
Tail Annules 10 (9-11) - 9 (6.0-11) _ 8.0-12 _
Spicules - 26.3+0.6 (26-27) - 27 (25-29) - 27.27.1
Gubernaculum - 6.7 £0.6 (6-7) _ 7 (6.0-8.0) - 7.0-7.1
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Rotylenchus Filipjev, 1936 e

Rotylenchus agnetis Szczygiel, 1968 a5

L sy ool o adllas 5,50 Conax Castillo and Vovlas (2005) lawss ool &3l (sbdgaw 5 9 7 o «audS wlel 5
b oo,55mm <l 5l s Jolie 5l am a5 ou IS JSS addlas 350 diges 5o .coils oS @llas R. agnetis 455
D9 3,5 6loo, T L ey See YEYF Jsb a4y clilinl oy ail> 0-F 115 a5 oy ) 15me SLelS s 23g 5L UK C >
3 i (280 diie l s Al agieen g iliul Al 5l Sl yieg S FoA (gye Ly 008 i, e
by p3 g epde S0 O9elm 42l )0 ()15 sla)led adle 5 ok s Sl sl (Sl ok 2l
3% (ol s SuBlS 18 75 5l ol (odie )Ll i B S denld g 00 Lot g 5 Blo slel L ol
339 O oS dess )3 (als BIRL g wlloe el (Sol> Vgoro a5 IS8 (phm b 05 ol 0,258 4SSl Laosle
ol 51 Szezygiel (1968) lawss L dgl (sl 663 (pl oole (B Jgoz) cils J18 o Job (souo,0 DO-OA alols
Slp asS b ol ol Ll jo 4555 ol cwlibcsy, 5 ST, 4 Peneva and Nedelchev (1992) .ob ools &5
Geid opl by ol ()55 g olels olhaisle 51zl jawg, 5| Geraert and Barooti (1996) Lawgs olpl jo )L oyl
b ololid 5 5 jslaen o, SKtn adlaie ;o olls 5 a8 5l S (nlesle 5 i (sladiged 3

(Sog, 5 o » lao3lail) ROtylenchus agnetis «s5 owcsy, Glasin -0 Jgix

Table 5. Morphological characteristics of Rotylenchus agnetis species (micrometer)

Origin Licw Alborz Province 5l Gyl Geraert & Barooti (1996) Szczygiel (1968)
Characters céwe Female oolo Male 5 Female ol Male 5 Female osle
n 5 5 10 4 8

L 980 +87.5(844-1085)  737.2+43.6 (696- 806) 960 (870- 1070)  885(870 -900) 840 (660-960)
a 27.2 £3.0 (22.8-30.6) 25.2+1.0(23.6- 26.0) 23 (20-26) 25 (24- 27) 25.8 (23-27)
b 8.2+0.6 (7.4-9.1) 6.2+0.3(5.8-6.6) 8 (6-9) 6 (5-7)

b’ 6.8+ 0.6 (6.2-7.8) 5.2+ 0.4 (4.6-5.5) 6 (5-7) - 6.0 (5.1-6.8)
c 71.6 £5.7 (61.9-76.7) 32.4+2.0 (29.5- 35.0) 74 (55-117) - 54.6 (46-64)
c' 0.6 +0.1 (0.5-0.6) 1.4+0.2 (1.2-16) 0.5 (0.3-0.7) -

\% 56.1+ 1.1 (54.8-57.6) 57 (55-59) - 57.6 (52-59)
Stylet 36.4+1.5(34.0-38.0) 33.4+05(33-34) 36 (35- 38) 33 (32-34) 33 (32-35)
) 18.7 £ 3.6 (15.8-23.5) 20.7+ 1.5 (18.2- 22.1) 18 (13-29) - 21.9 (18-24)
MB 68.7 + 2.6 (64.3-70.7) 65.3 +3.0 (61.5- 68.8) -

Excretory Pore 130.4 +£ 8.5 (123-144) 112.4+ 8.2 (99- 121) -

Pharynx 120.6 +11.6 (111-140)  118.4 + 5.9 (109- 124) -

Overlapping 23.4+4.0 (18-29) 24 +5.8 (15- 30) -

Head-Vulva 549.8 + 42.0 (486-604) -

Vulva-Anus 416.8 + 45.2 (347-466) -

Tail 13.8+ 1.9 (11-16) 22.8+ 1.1 (21- 24) -

Tail annules 6.8+ 0.8 (6-8) -

Phasmid-Anus 48+0.5(4-5) -

annules

Spicule 33.3+1.5(32-35) 32 (30- 34)

Gubernaculum

15.0 £ 1.4 (14- 17)
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Pratylenchidae Thorne, 1949 (Raski, 1962) colgil>
Pratylenchus Filipjev, 1936 _wos
Pratylenchus mediterraneus Corbett, 1983 4i¢5

Wgad 0Ll 0,90 Sluogas ow,y ¢ Castillo and Vovlas (2007) lawgs ool a3l & ,8 9 olulid audS™ 5l eolanl L

oo Al s 1Bl Al slodisS Sl g ) (SIS Slas (P A ools awxis P mediterraneus aslas ;g0

B3 5 oo ok s ys YV-A+ alols y3 (Lals SIS w5, pl Loy 5 g Son VASYD o) (ordi S o o

(P Jgoz) 090 )l 8l 5 0,5 slesl g s yo sla )Ll b

(109,50 o 1 Lo ;lasl) Pratylenchus mediterraneus ag8 orwcsy , Slasuie - Jso
Table 6. Morphological characteristics of Pratylenchus mediterraneus species (micrometer)

Origin L Alborz Province 51 oyl Corbett (1983)
Characters cio  Female osle Male » Female ol Male 5
n 7 5 10 5

L 469 + 57.7 (373-545) 441 .4+ 11.1 (426- 457) 510 (430-580) 480 (430- 540)
a 28.1+ 2.2 (24.9-30.3) 30.4+2.0 (27.6- 32.8) 27 (24-31) 31 (27-35)
b 6.5+0.7 (5.6-7.7) 6.2+ 0.3 (6.0- 6.6) 6.4 (5.2-7.6) 6.0 (5.6-6.3)
b 4.0+ 0.3 (3.5-4.3) 4.0+ 0.4 (3.6- 4.6) 4.3 (3.9-4.7) 4.4 (4.1-4.6)
c 26.0+ 3.6 (22.8-32.1) 13.2+0.5 (12.5- 13.9) 21 (17-25) 20 (18-22)
¢ 1.9+0.2 (1.7-2.1) 2.5+0.1 (2.4-2.7)

VorT 78.0+ 0.9 (77.0-79.1) 34.0+7.8(22.5-41.3) 79 (77-80) 40 (34-42)
Stylet 13.7+ 1.0 (12-15) 13.8+ 0.4 (13.0-14.0) 15 (14-16) 14 (13-15)
Excretory Pore 72+7.9 (59-79) 67.4+ 4.4 (62-74)

Pharynx 71.8 +2.7 (67-75) 71.6 + 2.4 (69- 74)

Overlapping 46.5+ 7.4 (38- 56) 40.0 £ 7.1 (30- 50)

MB 69.6 £3.4 (67.1- 76.1) 65.6+ 1.2 (63.8-67.1)

Head-Vulva 365.3+ 42.9 (294- 424)

Vulva-Anus 85.5+ 14.5 (63- 104)

Pus 18.7 £ 4.5 (11- 24)

Pus /BW 1.1+0.3(0.7- 1.5)

Tail 18.2+ 2.2 (16- 21) 33.6 + 1.5 (32- 35)

Spicule 15.6+ 1.1 (14- 17) 17 (16-18)
Gubernaculum 5.8+ 0.4 (5.5-6.0) 5 (4.5-5.5)

L85 o) cmmad 0005 o ol il 510 oS (slaais ) Bl LI S ;| Corbett (1983) Liwgs b sl 4565 oyl
asy, 1,8« (Greco et al., 1992) a5 j0 wis g 3956 oLS aiy, 1,3 (Di Vito et al., 1994) a5 5 ;o s¢55 oLS aiy,

Sk daws b s ! s les S g 5Llwlas (Orion and Shlevin, 1989) Lol jul e gl oo Jlols jo puiS ol S

m:\.w) ‘)5)| )55\.\.0 4495 oéLnﬁf‘_g‘LﬁswLquﬂ B W) w)‘)f U‘)"‘ ;JAsJLM)O sjb)f M) |)5)|(\\"/\a)

2005 alulid 5 jlula b e 50
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Identification of plant parasitic nematodes of Anguinidae, Hoplolaimidae and
Pratylenchidae families related to fruit trees in some areas of Alborz province
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ABSTRACT
In order to identify the plant parasitic nematodes in Alborz Province, some soil and root tissues of plants samples

were collected from different crops in various regions of the Province during 2017 and 2018. After transferring the
samples to the laboratory, soil and root washing operations, nematode extraction, transferring and fixing in pure
glycerin were performed. Permanent microscopic slides and incisions were made from different parts of the body of
some species. After microscopic observations, the extracted species were identified using different keys. During the
survey and morphological studies, 6 nematode species belonging to 5 genera were identified as follows:

Ditylenchus triformis, Nothotylenchus affinis, Nothotylenchus medians, Helicotylenchus pseudodigonicus,
Rotylenchus agnetis, Pratylenchus mediterraneus

Among the identified nematodes, species Helicotylenchus pseudodigonicus, Nothotylenchus affinis,
Nothotylenchchus medians and Rotylenchus agnetis were reported for the first time in Alborz province.

Keywords: Alborz Province, Nematoda, Anguinidae, Hoplolaimidae, Pratylenchidae
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