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Four known species of plant-parasitic nematodes of the genera
Crossonema Mehta & Raski, 1971 and Ogma S*outhern, 1914 in Ramsar
forests, northern Iran

F. Niasti', A. Eskandari'”, Z. Tanha Maafi?, and A. Saeedizadeh?®

(Received: 16.7.2015; Accepted: 2.8.2016)

Abstract

In order to identify the plant parasitic nematodes in Ramsar forests, 90 samples of soil and root of trees were
collected in October 2012. Nematodes were extracted, fixed and transferred to anhydrous glycerin, and
identified. 27 nematode species belonging to 16 genera were identified. The species Crossonema dryum, C.
menzeli, Ogma fagini, and O. murrayi are recorded or described from Iran for the first time. C. dryum by
having 20-44 short scales on body annuli at midbody and different shape of scales on body of fourth-stage
juvenile (J4); C. menzeli by presence of 55-65 digitate or slender scales on body annuli at midbody, 8-10 pm
long; O. fagini by having less than 10 longitudinal rows of scales on body annuli and a convex-conoid
posterior region, and O. murrayi by having eight longitudinal rows of triangular scales on body annuli and a
head with two equal annuli; can be differentiated from closely related species.
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$Awadl oo sl Criconematidae ool 5l (slas sl
o esliul (Geraert 2010) <oyl S Lo 5 ol &1
sl

o Amplimerlinius macrurus (Goodey, 1932) Siddiqi,
1976

e A paraglobigerus Castillo, Siddiqi & Gomez-
Barcina, 1990

e Aphelenchoides sacchari Hooper, 1958

e Aphelenchus avenae Bastian, 1865

e Criconemoides informis (Micoletzky, 1922)
Taylor, 1936

e C. parvus Raski, 1952

e Crossonema dryum Minagawa, 1979

o C. menzeli (Stefanski, 1924) Mehta & Raski, 1971

e Helicotylenchus minzi Sher, 1966

¢ H. pseudorobustus (Steiner, 1914) Golden, 1956

® Mesocriconema. solivagum (Andrassy, 1962)
Loof & De Grisse, 1989

e M. xenoplax (Raski, 1952) Loof, 1989

e Nagelus hexagrammus (Sturhan, 1966) Siddiqi,
1979

e N. obscurus (Allen, 1955) Powers, Baldwin &
Bell, 1983

e Ogma fagini Escuer & Bello, 1996

e O. murrayi Southern, 1914

e Paraphelenchus acontioides Taylor & Pillai, 1967

e Paratylenchus neoamblycephalus Geraert, 1965

e P. straeleni (de Coninck, 1931) Oostenbrink,
1960

e Pratylenchus vulnus Allen & Jensen, 1951

e Rotylenchus buxophilus Golden, 1956

e R iranicus Atighi, Pourjam, Pedram,
Cantalapiedra-Navarrete, Palomares Rius &
Castillo, 2011

e Tylenchorhynchus annulatus (Cassidy, 1930)
Golden, 1971

e Xenocriconemella macrodora (Taylor, 1936) De
Grisse & Loof, 1965

e Xiphinema mazandaranense Pedram, Pourjam,
Robbins, Ye, Atighi & Decraemer, 2012

® X pachtaicum (Tulaganov, 1938) Kirjanova,
1951

C. civellae (Steiner, 1949)  |sLs Crossonema ..

C. fimbriatum (Kheiri 1972) Mehta & Raski, 1971

(Cobb in Taylor, 1936) Mehta & Raski, 1971
o 3l 458 S 5 (Chenari Bouket et al. 2010)
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O Sl 8w 1€ L0 gl 2w g e B O IS i A& F e e )Y OF tesb (E-A :Crossonema dryum .\ S

S 4> E S Sl s D

Fig 1. Crossonema dryum: A-E: Female; F:Fourth stage juvenile. A & F: Entire body. B: Head and anterior
region. C: mid-body. D: posterior region. E: Pharyngeal region.
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Table 1. Morphometrics of females of Crossonema dryum populations collected from Ramsar forests (all

measurements are in pm).

Locality/habitat

Javaherdeh/alder Safarood/hornbeam Dalkhani/maple Total (Ramsar)
Characters
n 1 6 3 10
L 560 552 £34.3 (494-581)  555+45.2(505-592) 554 +33.4 (494-592)
a 10 9.7+1.2(8.0-11.6) 82+0.5(7.7-8.7) 92+£1.2(7.7-11.6)
b 3.7 3.8+0.2 (3.6-4) 4.0+0.3(3.8-4.3) 3.8+0.2 (3.6-4.3)
C 11.2 15.0£6.1(9-21.9) 15.14+5.898.4-19) 14.6 £5.4 (8.4-21.9)
c 1.6 1.8 +0.2 (1.5-2.2) 1.5+0.2 (1.3-1.6) 1.6 £0.2 (1.3-2.2)
A% 87.1 86.3 £ 1.0 (84.8-87.4) 86.6 + 0.5 (86.1-87) 86.5+ 0.8 (84.8-87.4)
Stylet 106 109 £5.4 (102-118) 105+4.7 (102-111) 107 £ 4.9 (102-118)
m 87.7 86.0 +3.1(83-90.6) 87.0+2.8 (84.6-90.1) 86.4+2.7(83-90.6)
Pharynx 148 145+ 7.0 (134-153) 137 £6.2 (132-144) 142 + 7.3 (132-153)
E. pore 162 164 +£13.2 (145-180) 178 £10.0 (167-186) 168 £12.9 (145-186)
Tail 50 41.7+£15.7 (26-64) 41.0+16.5 (31-60) 42.3 + 14.3 (26-64)
Vulva-Anus 22 33.5+20.2 (9-54) 33.3+£20.3 (10-47) 32.3+18.2(9-54)
Head-Vulva 488 477 +30.2 (432-508) 481 £41.2 (435-514) 479 +30.0 (432-514)
VL/VB 1.7 1.9+0.2 (1.7-2.2) 1.6 £ 0.1 (1.5-1.7) 1.7+ 0.2 (1.5-2.2)
VL/St 0.6 0.7+ 0.1 (0.6-0.7) 0.7+ 0.1 (0.6-0.7) 0.6 £ 0.1 (0.6-0.7)
St%L 18.9 19.8 £0.8(18.7-20.6) 19.0+1.3(17.5-20.1) 19.4+0.9 (17.5-20.6)
St%Pharynx 71.6 753 +£2.6(71.2-79.1) 77.1+£0.1(77-77.2) 754+2.5(71.24-79.1)
BW 56 57.5 £ 8.5 (48-71) 67.3 £2.1(65-69) 60.3 £8.0 (48-71)
VBW 41 39.0 £4.3 (35-46) 44.3 £ 0.6 (44-45) 40.8 £ 4.1 (35-46)
ABW 31 22.7+£6.9 (15-32) 27.0+8.7 (21-37) 24.8 +7.2 (15-37)
R 50 49.2 + 3.8 (42-52) 51.0 £ 1.0 (50-52) 49.8 3.0 (42-52)
Rst 10 10.2+0.4 (10-11) 10.3£0.6 (10-11) 10.2+£0.4 (10-11)
Roes 13 12.8 £0.8 (12-14) 12.7+1.2 (12-14) 12.8 £0.8 (12-14)
Rex 16 15.7+1.0 (14-17) 17.0 £ 1.0 (16-18) 16.1 £1.1 (14-18)
RV 12 11.8£1.2 (10-13) 12.3+1.5(11-14) 12+ 1.2 (10-14)
Ran 9 82+ 1.3 (7-10) 8.0£2.0(6-10) 8.2+ 1.4 (6-10)
Rvan 2 2.7+2.3(0-5) 3.3+2.9(0-5) 2.8 +2.3(0-5)
Annulus width 14 13.0£ 1.3 (12-15) 15.0£3.6 (12-19) 13.7+2.2 (12-19)
1st head annu. diam. 20 20.2+ 1.0 (19-21) 19.3 £ 0.6 (19-20) 19.9+£0.9 (19-21)
2nd head annu. diam. 15 17.3£1.6 (15-19) 17.3£0.6 (17-18) 17.1 £ 1.4 (15-19)
1st body annu. diam. 25 24.5+£3.0(19-27) 24.3 £3.5(21-28) 24.5+2.8 (19-28)
2nd body annu. diam. 28 31.8£2.5(28-35) 34.3+ 1.2 (33-35) 32.2+£2.7(28-35)
Stylet knobs width 9 9.0+ 1.3 (7-10) 8.7+ 1.5(7-10) 89=+1.2(7-10)
Stylet knobs height 3 3.5+0.5(3-4) 33+0.6(3-4) 34+0.5(3-4)
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Table 2. Morphometrics of females of Crossonema menzeli populations collected from Ramsar forests (all
measurements are in pm).

Locality/habitat

Characters Meyjaran/alder Dalkhani/hornbeam Dalkhani/maple Total (Ramsar)

n 1 8 6 15

L 483 452 £35.2 (417-516) 461 +38.1 (406-505) 458 £34.7 (406-516)
a 9.6 9.1+1.3(7.3-11.2) 7.7+0.6 (6.7-8.3) 8.6+£1.3(6.7-11.2)
b 3.8 34+0.2(3.1-3.8) 34+0.3(3-3.7) 34+0.3(3-3.8)

c 12 13.7+£2.5(10.9-18.4) 14.0+3.0(10.7-19.3) 13.7+2.6(10.7-19.3)
¢ 1.2 1.6 £ 0.3 (1.2-1.9) 1.7+ 0.2 (1.4-2) 1.6 £0.3 (1.2-2)
\% 84.6 83.6 £ 0.9 (81.7-84.5) 83.2+0.4(82.7-83.7) 83.5+0.8(81.7-84.6)
Stylet 102 97.9+4.0(93-104) 97.7+£2.0 (96-101) 98.1 £3.3(93-104)
m 80.3 82.6+4.1(76.9-87) 85.3+2.4(82.4-88.8) 83.5+3.6(76.9-88.8)
Pharynx 127 129 +£4.6 (125-137) 133 £ 4.8 (127-139) 130+ 4.8 (125-139)
E. pore 139 162 +£12.5 (149-181)  155+13.0 (135-167) 158 £13.3 (135-181)
Tail 40 33.8+5.9(25-42) 34.0 £6.9 (21-40) 343 +£6.1(21-42)
Vulva-Anus 34 40.3 +£6.3 (31-52) 43.3 +£5.7 (34-49) 41.1+6.1(31-52)
Head-Vulva 409 378 +£31.7 (341-436) 383 £33.0(337-423) 382 +30.8 (337-436)
VL/VB 1.5 1.8 +£0.3 (1.5-2.2) 1.7+ 0.2 (1.4-1.9) 1.7+ 0.2 (1.4-2.2)
VL/St 0.7 0.7 +0.1 (0.6-0.8) 0.8 +0.1(0.7-0.8) 0.7+ 0.1 (0.6-0.8)
St%L 21.1 21.7+£1.6(19.2-24.3) 21.3+1.7(19.4-23.8) 21.5+1.5(19.2-24.3)
St%Pharynx 80.3 75.5+ 1.4 (74-78.5)  73.4+£23(69.7-76.3) 74.9+2.5(69.7-80.3)
BW 50 50.3+£6.2 (41-59) 59.8 £ 1.7 (57-62) 54.1 £6.6 (41-62)
VBW 47 40.9 £3.0 (36-45) 44,7+ 4.2 (40-52) 42.8+4.0 (36-52)
ABW 32 21.4+£3.6 (14-26) 20.2 £4.6 (13-26) 21.6 +4.8 (13-32)
R 63 60.9 £ 1.6 (59-64) 60.8 £ 1.7 (58-63) 61.0£ 1.6 (58-64)
Rst 15 14.8 +1.2 (14-17) 14.0£0.9 (13-15) 145+1.1 (13-17)
Roes 18 18.3+ 1.2 (17-20) 18.0 £ 1.8 (16-21) 18.1 £1.4(16-21)
Rex 20 23.6 + 1.4 (22-26) 22.2+0.8 (21-23) 22.8+1.5(20-26)
RV 12 13.5+0.8 (13-15) 14.0 £ 1.5 (12-16) 13.6 £1.2 (12-16)
Ran 7 7.5+0.5(7-8) 7.3+ 1.2 (6-9) 7.4+ 0.8 (6-9)
Rvan 4 5.0+ 0.9 (4-7) 5.7+ 0.8 (5-7) 52409 4-7)
Annulus width 9 8.5+1.1(7-10) 8.8+1.2(7-10) 8.7+ 1.0 (7-10)
1st head annu. diam. 16 14.6 £ 1.5 (12-16) 15.5+1.0 (14-17) 15.1+£1.3(12-17)
2nd head annu. diam. 14 13.5+£ 1.1 (12-15) 13.3£0.8 (13-15) 13.5+£0.9 (12-15)
1st body annu. diam. 22 21.9+1.6 (20-24) 22.3+1.6 (20-24) 22.1+1.5(20-24)
2nd body annu. diam. 26 25.4+1.8(23-28) 26.8 £ 1.5 (25-28) 26.0 1.7 (23-28)
Stylet knobs width 8 7.5+ 1.4 (6-10) 8.5+ 1.0(7-10) 7.9 1.3 (6-10)
Stylet knobs height 3 34+0.7(2-4) 2.7+0.8 (2-4) 3.1+0.8(2-4)

C. fimbriatum , (Minagawa, 1993) Geraert, 2010
(Cobb in Taylor, 1936) Mehta & Raski, 1971
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Fig 2. Crossonema menzeli: A-E: Female; F: Fourth stage juvenile. A & E: Entire body. B: Pharyngeal region. C:
Head and anterior region. D: mid-body. E: posterior region.
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Table 3. Morphometrics of females of Ogma fagini populations collected from Ramsar forests (all measurements

are in pm).
Locality/habitat Dalkhani/alder Javaherdeh/hornbeam  Dalkhani/maple Total (Ramsar)
Characters
n 1 26 5 32
L 516 573 £66.9 (417-680) 533 + 14.8 (516-549) 565 + 62.6 (417-680)
a 6.3 82+15(58-11.9) 69+03(6.7-74) 8.0+1.4(58-11.9)
b 43 4.4+£0.5(3.4-5.5) 44406 (4-54) 4.4 +0.5(3.4-5.5)
c 11.7 15.5+£5.7(8-329) 123+2.0(9.3-14.8) 14.9+5.3(8-32.9)
c’ 1.0 0.9+0.2(0.6-1.4) 0.8+0.1(0.7-1) 0.9+0.2(0.6-1.4)
\% 89.5 90.5 £ 1.8 (85.6-95.4) 89.7 + 1.1 (87.9-90.5) 90.3 = 1.7 (85.6-95.4)
Stylet 80.0 80.0+3.4(73-85)  79.6+£3.0(76-83)  80.0+3.2(73-85)
m 80.0 77.9£5.0(56.6-84.3) 79.1 £2.0 (76.6-81.5) 78.1 £ 4.6 (56.6-84.3)
Pharynx 119 129+ 7.4 (118-145) 128+6.2 (119-135) 129+ 7.3 (118-145)
E. pore 171 163 £21.5(121-196) 150+ 13.4 (132-163) 162 +20.6 (121-196)
Tail 44.0 40.2 +£10.8 (15-56) 44.0+£6.9 (37-55) 40.9+10.1 (15-56)
Vulva-Anus 10.0 15.8 £ 11.0 (4-51) 10.4 £ 3.8 (7-17) 14.8 £ 10.2 (4-51)
Head-Vulva 462 519 £ 65.7 (357-623) 479 +17.6 (454-497) 511 +61.8 (357-623)
VL/VB 1.1 1.1+0.2 (0.8-1.5) 1.0£0.1(0.9-1.1) 1.1+0.1(0.8-1.5)
VL/St 0.6 0.7+0.1(0.5-0.8)  0.6+0.1(0.6-0.7)  0.6+0.1 (0.5-0.8)
St%L 15.5 140+19(11.3-18.2) 149+ 0.4 (14.4-15.5) 14.2 £ 1.8 (11.3-18.2)
St%Pharynx 67.2 61.3+4.2(49.6-71.1) 62.0 £ 4.7 (56.2-68.9) 61.6 = 4.3 (49.6-71.1)
BW 81.0 70.3+7.7(54-85)  76.6+3.2(74-82)  71.7+7.6(54-85)
VBW 48.0 48.3+4.3 (43-58)  53.4+£55(46-60)  49.1 +£4.7 (43-60)
ABW 43.0 41.7+6.5(24-55)  48.8+4.6(42-53) 429+ 6.6 (24-55)
R 56.0 55.0+£2.2(50-59)  53.4+3.1(50-58) 54.8+2.4(50-59)
Rst 8.0 8.4+1.1(7-11) 8.6+ 0.9 (8-10) 8.4+1.0(7-11)
Roes 11.0 12.6 £1.5(11-16) 13.0+ 1.6 (11-15) 12.6 £ 1.5 (11-16)
Rex 18.0 17.0 £ 1.3 (13-19) 16.4+0.5 (16-17) 16.9 £ 1.2 (13-19)
RV 8.0 9.0£1.1(7-11) 9.0£1.2(8-11) 89+ 1.1(7-11)
Ran 7.0 7.3£1.7 (4-10) 7.8£1.5(6-10) 7.4£1.6 (4-10)
Rvan 0.0 0.7£1.1(0-4) 0.2+£0.4(0-1) 0.6 £1.0(0-4)
Annulus width 11.0 12.3£2.2 (9-18) 11.6 £ 1.1 (10-13) 12.1 +£2.0 (9-18)
1st head annulus diam. 20.0 19.0 £ 1.6 (16-22) 19.4 £ 0.9 (18-20) 19.1 £ 1.5 (16-22)
2nd head annulus diam. 22.0 17.7 + 1.8 (14-22) 19.2 + 1.3 (17-20) 18.1 £1.9 (14-22)
1st body annulus diam. 36.0 30.5+2.7(23-34)  31.2+£2.6(28-35)  30.8 £2.8(23-36)
2nd body annulus diam. 45.0 38.5+£3.2(29-44) 40.8 £1.9 (38-43) 39.0 £3.2 (29-45)
Stylet knobs width 12.0 11.7+1.4 (9-14) 13.0+ 1.0 (12-14) 11.9+ 1.4 (9-14)
Stylet knobs height 4.0 5.1+ 1.1(3-7) 54+1.1(4-7) 5.1+1.1(3-7)
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Fig 3. Ogma fagini: A-E: Female. A: Entire body. B: Pharyngeal region. C: Head and anterior region. D: mid-
body. E: posterior region.
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Table 4. Morphometrics of females of Ogma murrayi population collected from Ramsar forests and their
comparison with other populations (all measurements are in pm).

Reference Present Study Siddiqi, 1965 .
Locality Javaherdeh England Brzeski, 1998
Habitat Maple Strawberry -

n 4 6 -

L 444 +34.2 (406-483) 0.4-0.5 350-540
a 83+£0.8(7.2-9.1) 10-12 -

b 4.0+0.1(3.94.2) 3.5-42 -

c 11.1+£1.4(9.7-12.8) 8-9 -

c' 1.7+0.2 (1.5-2) - -

v 83.7+1.3(82.5-85.2) 83-87 83-89
Stylet 73.3£0.5(73-74) 78-84 76-93
M 85.0+ 1.1 (83.7-86.3) - -
Pharynx 109 £5.2 (104-114) - -

E. pore 149 + 10.8 (136-159) - -
Tail 40.3 +£3.3 (36-44) - -
Vulva-Anus 31.8+ 1.7 (30-34) - -
Head-Vulva 372 £33.8 (335-408) - -
VL/VB 1.9+£0.2(1.7-2.1) - 1.5-2.2
VL/St 1.0+ 0.1 (0.9-1) - -
St%L 16.5+ 1.3 (15.1-17.9) - -
St%Pharynx 67.3 £ 3.4 (64-70.4) - -
BW 53.3+1.9(52-56) - -
VBW 38.0 £2.2 (35-40) - -
ABW 23.8 + 1.7 (22-26) - -

R 62.0 0.8 (61-63) 70-75 60-75
Rst 9.8+0.5(9-10) - -
Roes 14.3 £1.0 (13-15) - -
Rex 20.8 £ 1.0 (20-22) - 20-26
RV 13.8£0.5 (13-14) - 10-16
Ran 8.3+0.5(8-9) - 5-10
Rvan 4.5+0.6 (4-5) - 4-7
Annulus width 7.8 +1.3 (6-9) - 7-9
1st head annulus diam. 15.8£2.2 (13-18) - -
2nd head annulus diam. 16.5+£ 1.3 (15-18) - -
1st body annulus diam. 25.5+£ 1.7 (23-27) - -
2nd body annulus diam. 30.0£2.2(27-32) - -
Stylet knobs width 7.5+0.6 (7-8) - 6.5-9.0
Stylet knobs height 2.3+0.5(2-3) - -
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Fig 4. Ogma murrayi: A-E: Female. A: Entire body. B: Head and anterior region. C: mid-body. D: posterior
region. E: Pharyngeal region.
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