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Table 1. Reported species of Paratylenchus from Iran

3 5iles 4.'»)5 Ol e OLALS

(Paratylenchus species) (Associated hosts)

(Olwl) 5oslpacr Joe

(Locality)

SIS s

First report

Citrus, grapevine,
sugarbeet, pistachio,
almond, turfgrass, tomato,
apricot

P. arculatus Luc & de Guiran,
1962 (Syn: P. nainianus
Edward & Misra, 1963)

P. bukowinensis Micoletzky, Lycium depressum

1922
P. colinus (Huang & Raski, 1986) !
Brzeski, 1998 appe
P. conicephalus Van den Berg,
Eskandari, Tiedet & Karegar, Prangos J er lacea,
grapevine

2011

pomegranate, ficus, apricot,
pussy, cherry, grapevine,
rapeseed

P. coronatus Colbran, 1965

P. dianthus Jenkins & Taylor,

carnation, rose
1956

P. elachistus Steiner, 1949 citrus, cereals; chickpea

citrus, alfalfa, vegetables,

P. hamatus Thorne & Allen, 1950 .
fruit trees

P. idalimus (Raski, 1962) Siddigi

& Goodey, 1964) grapevine, bean

pistachio, almond, field

P. lepidus Raski, 1975
crops

P. mexicanus Raski, 1975 vegetables

walnut, apricot, fruit trees,

P. nanus Cobb, 1923 .
citrus

P. neoamblycephalus Geraert, apricot, field crops

1965
P. neoprojectus Wu and Hawn, Shade trees, apricot
1975 seedlings
P. paraperaticus Kashi, Karegar
& Kheiri, 2009 walnut
P. perlatus Raski, 1975 rapeseed

Hormozgan, Hamadan, Sistan and
Baluchistan, Kerman, Yazd, Fars,
West Azarbayjan

Khuzestan

Kurdistan

Kurdistan

Kerman, North Khorasan

Tehran

Mazandaran, Kermanshah

Hormozgan, Boushehr, Sistan and
Baluchistan, Hamadan

West Azarbayjan, Markazi

Kerman, Yazd, Fars

East Azarbayjan

Zanjan, Ardabil, Guilan,
Mazandaran

East Azarbayjan, Fars

East Azarbayjan, Kurdistan

Hamadan

North Khorasan

15

17

16

12

14

17

11

AR
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P. peraticus (Raski, 1962) Siddiqi
& Goodey, 1964

peanut, apple, corn, alfalfa,
walnut, plum, cherry,
peach, pistachio, almond,

P. projectus Jenkins, 1956

wheat

wheat, barley, corn, alfalfa,

cherry, turfgrass, rapeseed,
bean, parsimmon,

ornamentals, artimisia, fruit

P. similis Khan, Prasad & Mathur,
1967

trees
P. straeleni (De Coninck, 1931)
Oostenbrink,

P. veruculatus Wu, 1962 sugarcane

grapevine, olive

huzelnut, quercus

West Azarbayjan, Markazi, Esfahan,
Ghazvin, Tehran, Hamadan, 5
Mazandaran, Golestan, Lorestan
Alburz, East Azarbayjan, Ardabil,
Sistan and Baluchistan, Kerman,
Chahar Mahal-e-Bakhtiari, 12
Kohgiloyeh and Boyer-Ahmad,
North and central Iran
Ardabil, East Azarbayjan, Tehran,
Hamadan, Chahar Mahal-e-

Bakhtiari, Kerman, Esfahan, 13
Markazi, Alburz, Semnan, Fars,
Yazd
Guilan 7
Khuzestan 17

(1) Abivardi, 1970; (2) Ali Ramaji et al., 2006; (3) Baadl et al., 2010; (4,5,6) Barooti, 1981; 1987; 1998; (7) Barooti et
al., 2000; (8) Chitamber et al., 2001; (9) Jabbari et al., 2006; (10) Jahanshahi Afshar ez al., 2006; (11) Kashi et al.,
2009; (12) Kheiri, 1972; (13) Niknam & Kheiri, 1997; (14) Nouri et al., 2004; (15) Tanha Maafi & Kheiri, 1989; (16)

van den Berg et al., 2011; (17) Present study.
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Table 2. Morphometric characters of the Paratylenchus arculatus population its comparison with original description and other populations from Iran
(measurements are in um)

Ch ter\ Luc & De Karegar et al
aracter Present Study Guiran & : Gharakhani ef al. 2007
Origin 1995
1962
Females CV Males CV Females Females Females Males
n 17 3 13 15 14 5
L 259 +29.2 (223-350) 11.3 300 + 34.4 (275-339) 11.5 180-250 225-395 225-325 210-298
a 18.9£2.4 (15.2-22.8) 12.7 26.7 £3.1 (24.8-30.3) 11.6 16-25 15-28 17-25.5 21-25
b 3.6 £0.2 (3.2-4.0) 6.2 45+04 (4.2-4.9) 7.9 2.9-3.7 3.1-4.3 3.4-4.5 -
c 17.8 £2.6 (14.4-22.0) 14.8 17.0 + 0.6 (16:6-17.7) 3.7 15-18 8.8-214 16.2-25.5 17.5-21
c' 2.1+0.4(1.6-2.9) 18.0 2.2+0.4(1.9-2.7) 16.5 - 1.6-3.5 1.9-2.4 1.4-2.1
\" 81.8 £1.3(79.1-84.0) 1.5 - - 81-84 80-85 79-84 -
Stylet 27.0 +2.1(22.9-29.4) 9.0 - - 24-28 24-34 23-31 -
Conus 18.1 + 1.6 (15.5-20.3) 8.9 - . - - - -
m 66.9 + 1.6 (63.7-69.5) 2.5 - - - 62-77 61.5-74 -
Plharynx 71.8+5.8 (67.1-91.5) 81  658+38(62.0-69.5 57 ] ] 62-85 ]
ength
Exgﬁfry 59.4 £5.3 (49.8-72.7) 9.0 - - 45-58 57-92 55-84 54-60
Nerve ring 54.0 £5.2 (42.7-68.0) 9.6 - - - - - -
Head-vulva 212 £23.9 (182-287) 11.3 - - - - 186-269 -
Vulva-anus 32.4 +5.0(23.0-43.0) 15.5 - - - - 29-47 -
Head-anus 244 +27.9 (212-330) 114 - - - - - -
Tail length 14.8 £2.6 (11-19) 17.5 17.6 £2.4 (15.5-20.2) 13.5 - 12-31 12-19 10-17
Body width 13.9 £ 1.8 (10.5-17.7) 13.2 11.2+£0.3 (11.0-11.5) 2.2 - - 12-19 10-12
St/L 9.6 +1.3(7.9-12.4) 13.2 - - - - - -
EP/L 23.0 + 1.2 (20.9-26.0) 5.2 - - - - - -
Spicule - - 16.5£2.2 (15.0-19.1) 13.5 - - - 15-17
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Table 3. Morphometric characters of the Iranian population of Paratylenchus colinus and its comparison with other populations (measurements are in pm)

Character\Origin

o o v - B

1

[e)

v

Stylet

Conus
m

Pharynx length
Excretory pore

Nerve ring
Head-vulva
Vulva-anus
Head-anus
Tail length
Body width
St/L
EP/L
Spicule

Present Study Huang & Raski Doucet 1994
1986
Females CV Males CV Female Females Males
15 4 1 75 8
286 + 12.1 (256-304) 4.2 320 + 8.1 (313-332) 2.5 270 250-340 280-340
23.1 £1.6 (19.9-26.2) 7.0 26.0 £ 1.0 (24.5-26.5) 3.7 9.2 - 28-33.2
2.6+£0.2(2.2-3.1) 8.0 4.6+0.1(4.5-4.7) 1.7 2.6 2.2-4.3 -
12.3 £ 1.2 (10.4-14.0) 9.5 13.2 £ 0.5 (12.8-13.9) 3.5 8.6 - 10.2-17.7
3.2+0.3(2.7-3.8) 10.3 2.6+0.1(2.5-2.8) 5.5 3.9 - 2.3-4
72.8 £1.0 (71.4-74.9) 1.3 - - 69.3 69-78 -
62.4 +4.0 (56.0-69.0) 6.4 - - 72 56-75 -
56.3 £3.9 (50.0-62.4) 6.9 - - 64 51-70 -
90.2 £ 0.8 (88.5-91.4) 0.9 - - - - -
111 £9.5(90-132) 8.5 69.6 +£2.9 (67.5-73.8) 4.1 102 71-131 -
72.9 £5.6 (64.0-85.5) 6.1 - - 78 - -
89.4 + 6.6 (78.3-103.0) 7.4 - - - - -
208 £ 9.2 (184-222) 44 - - - - -
58.1 £ 6.3 (47.6-68.9) 10.8 - - - - -
263 +11.9 (234-281) 4.5 - - - - -
23.4 +£2.2(20.5-27.0) 9.6 24.3 + 1.3 (23.0-26.0) 5.3 31 - 16-28
12.4 £ 0.8 (11.0-14.0) 6.4 124 £ 0.6 (11.8-13.0) 4.5 - - 9-12
21.8£1.2(19.4-22.9) 54 - - - - -
25.3+1.8(22.4-28.1) 7.2 - - - - -
- - 17.6 £0.6 (17.0-18.5) 3.6 - - 16-26
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Fig. 1. Paratylenchus colinus: Female (A-G). A: Pharyngeal region, B: Punctations on the anterior end of body,

C: Deirid and lateral field, D-E: Reproductive system, F: Tail shape, G: General view. Male (H-I). H:

Pharyngeal region, I: Tail shape. Paratylenchus neoprojectus: Female (J-R). J: Pharyngeal region, K-L:
Anterior end, M: Lateral field, N: General view, O: Part of reproductive system, P-R: Tail shape.
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Table 4. Morphometric characters of Paratylenchus conicephalus and P. neoprojectus collected from Iran and comparison with other populations

(measurements are in pm)

Character\Origin

o o & -z

'

v
Stylet
Conus

o

m
Pharynx length
Excretory pore
Nerve ring
Head-vulva
Vulva-anus
Head-anus
Tail length
Body width
St/L
EP/L

P. conicephalus

P. neoprojectus

Present study Vana(frzl(ielrg ¢ Present study Yu Wil 9<§z5Hawn Bajaj 1987
Females CV Females Females CcvV Females Females
11 17 15 76 18
386 + 15.2 (361-409) 3.9 365-501 387 +21.1 (344-416) 54 327-405 330-411
23.7+0.8 (22.3-247) 3.5 16.4-22.8 22.3+£2.0(18.8-24.7) 9.0 18-26 17-23
3.9+0.2(3.5-4.0) 4.6 3.5-43 4.0+£0.2(3.7-4.3) 4.4 3.8-4.6 3.5-4.6
154+1.4(12.2-17.0) 8.8 10.2-18 159+ 1.6 (13.9-18.1) 9.9 14-16 16-20
3.2+0.3(2.8-3.7) 8.1 2.6-5.5 2.9+0.2(2.7-3.2) 5.5 2.0-2.4
80.5+0.7 (79.7-81.9) 0.8 79-83 83.5 £ 1.5 (81.2-86.3) 1.8 82.0-85.7 84-89
2902+1.2(27.8-31.3) 4.1 29.5-35 27.4 £ 1.3 (24.9-29.3) 4.7 28-31 26-29
182+1.0(16.7-194) 5.2 - 17.8+ 1.0 (16.2-19.3) 5.5 - -
62.5+1.7(60.1-66.4) 2.8 62.5-67.6 65.2 £ 1.1(63.0-66.4) 1.7 - -
99.9 + 3.3 (92.2-105) 3.3 104-118 97.3+£5.0(87.3-103.2) 5.1 82-94 -
87.3+4.2(81.2-95.3) 4.8 81-101 87.5+5.4(76.4-92.6) 6.1 72-88 80-99
76.3+£1.9(73.0-79.9) 2.5 - 75.8 £4.2 (67.4-79.4) 5.5 - -
311 £13.0 (288-326) 4.2 344-406 323 +20.5 (286-359) 6.3 - -
50.0 £3.8 (43.3-57.0) 7.7 34-64.5 39.5+6.4(33.2-51.0) 16.2 29-44 -
361 +15.4 (331-383) 4.3 - 363 £21.5 (319-393) 5.9 - -
253+£2.2(22.4-29.7) 8.8 25.5-46 24.5 + 1.8 (22.5-27.6) 7.2 23-27 -
16.3+0.4 (15.8-17.0) 24 17.5-26 17.5+£2.0 (14.6-20.5) 114 - -
7.5+0.3 (7.0-8.0) 3.7 6.5-8 7.1 £0.6 (6.5-8.1) 8.6 - -
22.6+0.8 (21.4-23.8) 3.7 18.2-22.1 22.6£0.9 (21.5-23.8) 4.0 - -
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Paratylenchus similis Khan, Prasad & Mathur, 1967 —0
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Table 5. Morphometric characters of Paratylenchus similis

(oS 4 ojlah) K3 slacunes b O awslis ol Sagn b s el ‘5"’—‘@? Paratylenchus similis e sy ;) Olasuin 0 Jgd=

(measurements are in pm)

collected during present study and

its comparison with other populations

Character\Origin

n
L

o

b
c
¢
\%
Stylet
Conus
m
Pharynx length
Excretory pore
Nerve ring
Head-vulva
Vulva-anus
Head-anus
Tail length
Body width
St/L
EP/L

Present studs Khan et al. YuWu & Raski And.erspn & Van den Berg et al.
1967 Townshend 1973 1975 Kimpiski 1977 2011
Females CV Females Females Females Females Females
10 10 43 31 14 9
325 +33.1 (271-375) 10.2 280-360 315-401 230-340 329-400 292-356
22.6 £ 1.5 (20.2-24.6) 6.5 20-26 19-26 15-25 23-29 15.9-24.2
3.5+0.2(3.3-3.9) 5.0 4.8-59 3.8-59 3.2-4.0 4.0-4.6 3.3-39
16.4 + 1.5 (13.3-18.8) 9.4 9-10 11.7-15.8 11-18 9-12 15.1-18.6
2.8+0.3(2.1-3.1) 10.1 - - - 3.1-42 1.9-2.7
82.9+1.3(81.4-84.6) 1.5 83-84 80.5-84.7 80-85 79-84 85-87
154 +1.1 (14.0-17.8) 7.1 11-12 15-16.8 12-17 15-17 14.5-16.5
9.1+0.9 (8.0-11.2) 10.0 - 8.7-10.5 - 9-11 -
59.2 £3.5(52.9-64.3) 6.0 - 56-68 - - 62.5-66.7
91.4+6.6 (76.5-98.9) 10.2 - 77-89 - 78-93 81-94.5
72.7+7.4 (61.5-84.9) 7.5 - 68-81 58-75 67-80 65.5-75
66.4 +£5.0 (55.5-71.3) 7.5 - - - - -
269 +25.4 (229-312) 9.4 - - - - -
35.8+7.9(25.0-46.6) 22.1 - 28-41 - - -
305 £ 32.5 (254-355) 10.7 - - - - -
19.9 + 1.5 (17.0-22.0) 7.8 - 22-33 - 27-38 18.5-23.5
14.4 + 1.3 (12.5-16.5) 8.9 - - - 13-17 14.5-18.5
4.8+0.6 (3.9-5.6) 12.1 - - - - -
22.5+2.1(19.7-26.9) 9.3 - - - - 21.1-23.8
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(g S 4 Lojlkil) Ko slacames b gl amslie 5 Ol 5 ol L;)ﬂ@;.- P. veruculatus s Paratylenchus straeleni scwsw y Slasin § Jgdo

populations (measurements are in um)

Table 6. Morphometric characters of the Iranian populations of Paratylenchus straeleni and P. veruculatus and their comparison with other

Character\Origin

=

Pharynx length
Excretory pore

Nerve ring
Head-vulva
Vulva-anus
Head-anus

Tail length
Body width
St/L

EP/L

P. straeleni

P. veruculatus

Present study Blrgosvgn I?;rfgfl?ggg Present study Ylugggu Brzeski 1995
Females CV Females Females Females CV Females Females
15 ¢ 56 5 30 27
340 + 18.6 (312-387) 5.5 304-381 284-386 314 +27.5(291-351) 8.8 249-323 235-323
247+ 1.1 (22.8- 222412 (20.6-
514 46 17:6:22.9 20-27 53.9) 5.6 19.6-24.8 14-25
32+02(2937) 5.8 3.1-4.4 3.0-3.8 41+05(3.648) 117 33-4.7 33-4.7
13.0 0.8 (10.8- 14.1+0.5 (13.2-
135) 6.5 11.0-18.9 11-15 140) 37 11.6-15.8 10.7-17.2
33+02(3.1-3.5) 52 - 2535 274012628 2.0 ; 1.9-3.3
81.9 + 0.6 (80.6- 85.0 + 0.6 (84.0-
59.0) 0.7 79-83 80-84 299) 0.7 81.4-84.8 80-85
533 %22 (47.6- 12.1 + 1.4 (10.7-
565 40 48-55 48458 140) 42 12-15 10.5-14.5
40.8 14%'491)(34'5_ 47 - 38-47 69+05(6274) 72 ; ;
76.4 2.0 (72.5- 523+ 4.6 (47.7-
25 8) 26 - 76-81 599) 8.9 ; ;
106 +3.2 (102-114) 3.0 - 92-111 719 J_rgg.g)ao.o- 8.3 65-89 ;
86.8 + 4.5 (78.0- 69.6 £ 4.1.(65.1-
933) 52 - 69-92 AT 5.9 ; 54-75
81.4 +2.8 (76.0- 60.5 + 4.6 (55.9-
86.9) 34 - - 66.0) 7.7 . i
279 + 14.8 (255-317) 5.3 - - 267 + 216 (248-295) " 8.1 ; ;
35.1 +3.3 (28.0- 249 +4.7 (21.0-
o 9.3 - - 5.0) 18.7 23-37 ;
314+ 16.8 (287-358) 5.4 - - 292 +26.1 (269:327) 9.0 ; ;
263 % 2.6 (24.0- 223 +1.5(20.7-
52.0) 9.9 - 20-31 540) 6.8 20-28 ;
13.8+ 1.0 (12.5- 142+ 1.6 (12.2-
17.0) 74 - - 16.4) 113 - -
15.7 ﬁg:g)(13~6' 53 - - 39+03(3.642) 8.1 ; ;
255+ 1.1(239- 4, ) 217 22208213 55 ) 512959

27.3)

23.1)
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Fig. 2. Paratylenchus straeleni: Female (A-L). A: Pharyngeal region, B: General view, C: Reproductive system,

D-E: Anterior end, F: Deirid, G: Lateral field, H-I: Part of reproductive system, J-L: Tail shape.

Paratylenchus veruculatus: Female (M-V). M: Pharyngeal region, N-O: Anterior end, P: Lateral field, Q:
General view, R-S: Reproductive system, T-V: Tail shape.
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