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Identification of plant parasitic nematodes of Aphelenchoididae superfamily
related to fruit trees in some areas of Alborz province
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Aphelenchus avenae, Paraphelenchus myceliophthorus, Aphelenchoides centralis, Aphelenchoides fuchsi,
Aphelenchoides parabicaudatus, Aphelenchoides varicaudatus
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Aphelenchidae sslgils

Aphelenchus Bastian, 1865 =

Aphelenchus avenae Bastian, 1865 aigS
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Table 1. Morphological characteristics of Aphelenchus avenae species (micrometer)

Origin sl Alborz Province  jydl pluwl  (OFAY) o, K0n g Jlox Kheiri (1972)
Characters  olao Female oolo Female ool Female oslo
n 10 20 20

L 788.8 + 36.3 ( 735-833) 790 (705-877) 610-950
a 37.1+3.0(33.3-40.8) 34.9 (30.3-38.1) 28-29
b 6.0+0.2 (5.7-6.3) 5.7 (5.4-6.2) 5.2-7.8
b 3.9+0.2 (3.6-4.3) 4 (3.7-4.5) 3.7-5.6
c 29+1.9(26.7-30.9) 28.3 (24.5-33.8) 27-38
c' 2+0.1(1.8-2.2) 1.9 (1.6-2.4) 1.4-25
\% 775+1.4(75.6-79.1) 77 (75.2-80.1) 75-79
\A 80.3+1.3(78.5-81.9) 79.8 (77.9-82.5) -
Stylet 17.9+1.2 (16-19) 18.2 (17-20) 15-18
Oeso. 131.4 £5.0 (125-136) 138 (120-153) -
Over. 67.8 £ 14.7 (45-85) 58.3 (47-63) -
SEP 117 + 6.8 ( 110-126) 101 (96-111) -
BW 21.4+2.3(19-24) 22.8 (20-26) -
H-V 612 + 31.6 ( 568-657) 607 (530-670) -
V-A 150 + 12.4 ( 136-166) 154 (132-177) -
PUS 51.6 £ 7.9 (44-65) 70.3 (45-87) -
PUS/BW 2.4+05(2-3.4) 3.1(2.3-3.7) -
Tail 27.2£1.6 (26-30) 28.2 (23-33) 20-27
ABW 134+ 1.1 (12-15) 14.8 (12-18) -
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Paraphelenchus Micoletzky, 1922 (Micoletzky, 1925) o=

Paraphelenchus myceliophthorus Goodey, 1958 4ig5
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(eg,Sus > Laoslail) Paraphelenchus myceliophthorus 455 suwcsy, Glasuie Y Jgax
Table 2. Morphological characteristics of Paraphelenchus myceliophthorus species (micrometer)

Origin slisw  Alborz province 3yl oLl Goodey (1958)
Characters ol Female ook Male 5 Female ol Male »
n 8 7 50 50

L 7004119 (537-908)  617.6+ 38.4 (561-659)  699(580-820) 691 (560-820)
a 25.2+2.3(22.3-27.8) 25.5+ 1.8(23.4-28.3) 22-34 23-32

b 4.8+0.5(4.2-5.6) 4.5+ 0.3(4.2-4.9) 4.1-6.6 3.9-5.9

c 16.3+2.0(13-18.8) 22.3+1.2(20.8-24.4) 13-24 14-30

c 2.8+0.3(2.5-3.4) 1.7£0.2(1.5-2.1) - -
VorT 74.1+0.6(73.3-75.2)  58.5 +10.8(44.9-73.4) 71-78 46-47

\A 79+13.3(57.7-100) - - -
Stylet 15.9+1.0(14.5-17) 14.7+ 0.5(14-15) 16 -

Ex. Pore 100.6+11.2(84-114) 98+ 8.5(84-109) - -
Pharynx 145+12.2(125-163) 138 + 5.6(134-146) - -

Pus 69+ 20.3(31-90) - - -
Head-Vulva 519+85.1(399-667) - - -
Vulva—Anus 139£32.1(94-188) - - -

Tail 43%4.5 (39-53) 27.7 £1.9(25-30) - -
Tail/ABW 2.8£0.3(2.5-3.4) - 3 -
Spicules - 23.3+0.8(22-24) - 28
Gubernaculum - 11.3 £ 0.5(11-12) - 14

Aphelenchoididae sslgil>

Aphelenchoides Fischer, 1894  wo=

Aphelenchoides centralis Thorne & Malek, 1968 4ig5
5 Thorne and Malek (1968) lawg ool &l Lol 7,5 b auslas g Shahina (1996) jsas oS ;| oolazul b
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Slp 1y 665 ol 5wz Sl 7,8 Sl res g g0 5155 Lis 51 L aegs sl |y 4565 (! Kheiri (1972)
Ol g el 158 g olelid sasie pdize hawgd g ol pl Galixe bl o 4565 pl (6 yu3 5l e 0,5 canosi Hb sl
005 Lol 5 gilulaz oLk o ki ooy gl 51 )5S he 4355 us)

Aphelenchoides fuchsi Esmaeili, Heydari, Ziaie & Gu, 2016 4ig5
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(Feg,500 s » oo slasl) Aphelenchoides centralis 4iss owliiscsy ) Glasuie Y Jgax
Table 3. Morphological characteristics of Aphelenchoides centralis species (micrometer)

Origin clice  Alborz Province ;i sl Thorne and Malek (1968) Kheiri (1972)
Characters «la  Female oobo Female ook Male 5
n 8 Holotype 27 20

L 611+48.4(535-681) 800 530-810 500-690
a 32.4+ 1.0(31-33.8) 28 29-38 30-37
b 10+ 0.6 (9.2-11) 9 8.4-13 8.7-12
b' 5.4 +0.6(4.4-6.4) - - -

c 16.7 £1.3(14.5-17.9) 145 13.5-20 15-19
c 3.5+0.3(3.1-3.9) - 2.8-49 2.6-3.3
VorT 70.2 £1.0(69.3-72.1) 69 68-72 -

\% 74.7 +0.9(73.8-76.4) - - -
Stylet 9.6 £0.5(9-10) 12 10-11 9-11
MB 87.8 +2.3(84.1-90.3) - - -
Ex. Pore 72.8 + 3.8(68-77) - - -
Pharynx 61 + 1.8(58-63) - - -
Overlapping 53+ 12.9(33-63) - - -
Head-Vulva 429+ 39.1(373-491) - - -
Vulva—Anus 145.1+ 10(125-153) - - -
Tail 36.7+ 2(34-39) - - 18-23
Spicules - - - 18-24
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Table 4. Morphological characteristics of Aphelenchoides fuchsi species (micrometer)

Origin sLicw Alborz Province 51 ! Esmaeili et al. (2016)
Characters ol  Female ool Male ¥ Female ool Male ¥
n 9 4 15 5

L 504 + 34.7(442-563) 432+ 48.4(388-485)  382.3 £20.3 (332-400) 377.8 +12.2 (365-395)
a 35.3£3.7(31.5-43.3) 346 +4.4(30.3-40.4) 283+23(25.1-329) 30.560.8(29.4-31.7)
b 8.9+ 0.6(8.0-10.0) 7.8+0.7(7.3-8.9) 6.8+0.3(6.4-7.3) 6.6 6 0.2 (6.5-6.9)
b* 4.5+ 0.7(3.5-5.5) 4.1+0.4(3.7-4.6) 3.4+0.3(3.0-38) 2.860.1(2.7-3.0)

c 15.7+1.2(143-182)  146+0.9(13.6-155) 12.8+0.8(11.8-14.3)  13.761.1 (12.7-15.3)
c' 3.8+0.3(3.3-4.1) 3.1+ 0.2(2.8-3.3) 46+05 (3.8-5.3) 1.160.1(1.0-1.2)
VorT 69.7 £ 1.6(67.6-72.8) 49.4+6.0(41.9-55.2)  68.1+2.6(64.4-745) 53.965.4(53.4-66.2)
Head Height 3.0+ 0.0(3.0-3.0) 3.0+ 0.0(3.0-3.0) 3.1+0.2(3.0-35) 3.160.2(3.0-3.5)
Head Width 6.1+0.3(6.0-7.0) 5.0+ 0.0(5.0-5.0) 6.2+0.4 (6.0-7.0) 4.260.4 (4.0-5.0)
Stylet 8.8 +0.7(8-10) 8.5+1.0(8-10) 9.2+0.7 (8.0-10.0) 9.06 0.4 (8.5-9.5)
m 44.3+ 0.4(43.8-45.0) 42.8 +1.9(40.0-43.8) 42.7 £ 1.9 (40-45) 43.36 1.6 (41.2-44.4)
Median bulb 48.9+ 4.0(43-54) 48.5 + 6.4(45-58) - -

MB 85.9 + 1.6(83.0-88.1) 86.9+ 0.6(86.5-87.9) - -

Ex. Pore 51.4 +5.5(44-57) 55 + 5.1(50-62) 58.5 + 3.6 (51-62) 58.8 6 3.4 (55-64)
Vulva—Anus 120.4+ 8.0(107-130) - 91.8 + 8.8 (69-100) -

Testis or ovary length 143.2 +26.4(92-184)  213.5+34.7(165-245) 162.6 £25.1(128-210) 224 6 19.2 (195-243)
Body Width(BW) 14.3 £0.9(13-16) 12.5+ 0.6(12-13) 13.6 £1.3(11.0-15.0)  12.46 0.5 (12.0-13.0)
Anal Body Width 8.6 +0.5(8-9) 9.5+ 0.6(9-10) 5.5+0.5(6.0-7.0) 9.060.7 (8.0-10.0)
PUS 67.6x 9.8(48-82) - 74 + 8.6 (60-90) -
PUS/V-A% 56.4+ 9.4(39-71) - 80.7 £ 6.9 (74.7-90.0) -

Tail 32.1+ 2.0(30-36) 29.8 +3.6(25-33) 29.9 +2.1(25.0-33.0) 27.862.3 (24-30)

Spicule length (arc line)

11.0£ 0.0(11.0-11.0)

10.7 6 0.4 (10.0-11.0)

Aphelenchoides parabicaudatus Shavrov, 1967 aigS

Len 5 ol by ol 5l asS ol o &l £y eizan 5 Shahina (1996) jsae 0l 3 solizal b

bl ols olis gllas AL parabicaudatus aig8 b oo (s )5lae Cumex (\YAQ) ), Ken g (e, e g (\YAY)
8,8 sl oS (pl peo 09,5y aisS pul e Ll IS 4y ax 45 L g Shahina oS



YA Jlo o) o )lads h ol o5 )5 (S jpolS

™|
)

e o

e

o]

o

\\
==

—

&5 sled D&E ¢ 5 oy slel 1€ soole s slsl wliy> B wools 4o (5,0 L3> A Aphelenchoides fuchsi -V s

XL LgL:b)L.,..'L J ‘JM I Y] 6‘&;;‘ 4=l “L':’)"’ :H ‘L_'>"L~° olbs 4l uu):> G EY LSLQ*-“ &y GLwLu S F Y]
(Feg50a 10yl o pliiie) (o (>

Fig. 1. Aphelenchoides fuchsi. A. Esophageal details in female; B: details of the end of the female body;
C: end of male body; D&E: General body view; F: Genital cleft to the end of the body; G: Details of the
median bulb; H: Details of the front the body; I: Spicule; J: The lateral lines of the body (scales equal to 15

micrometers).
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Aphelenchoides varicaudatus Ibrahim & Hooper, 1994 4S8
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(5eg,Sue s Laoslail) Aphelenchoides parabicaudatus 53 sy, Slasuie -0 Jso
Table 5. Morphological characteristics of Aphelenchoides parabicaudatus species (micrometer)

Origin slice  Alborz Province  judf glawl  (OVAY) o, en 5 530l Shavrov (1967)
Characters wlio  Female oolo Female oolo Female oolo
n 13 5 4

L 338+ 43.9(285-425) 365 (355-383) 340 (320-400)
a 28.2 +2.4(24.3-32.5) 27.4 (26-28.7) 35 (31-39.6)
b 6.7+0.4 (6-7.3) 6.8 (6-7.6) 5.7 (4.3-6.7)
o} 35%0.3 (3.1-3.8) - -

c 11.2 £ 0.4(10.6-11.9) 11.9 (11.5-12.8) 11 (10-13.7)
c 4704 (4.0-5.3) 4.2 (2.7-3.9) 5.6 (4.5-7.1)
\% 68.2 £ 1.7(65.5-71.9) 68.8 (68.4-69.5) 67 (66-68)
\A 749 £1.9(71.9-79.2) - -

Stylet 9.7+ 0.5 (9-10) 9-10 9(8.5-9.5)
MB 85.1 +1.3(83.3-87.3) 71.6 (70.4-73.8) -

Ex. Pore 455 +6.3(37-57) 47 (46-47.5) -
Pharynx 50.4 + 4.9(43-60) 63 (58-71) 62 (51.5-74)
Overlapping 47.2 +5.6(40-60) 29 (22-41) -
Head-Vulva 230.2+ 30.1(196-292) 251 (243-262) -
Vulva—-Anus 77.3 £12.3(55-96) 53 (49-57) -

Pus 12.4 £ 1.8(10-15) 26 (25-27) -

Tail 30.2 £ 3.5(25-37) 83 (80-88) 31.5(29-32.5)

(ieg,Sue = Loolail) Aphelenchoides varicaudatus 453 suwcsy, Glasie -F Jsox

Table 6. Morphological characteristics of Aphelenchoides varicaudatus species (micrometer)

Origin sl Alborz Province i ol Ibrahim and Hooper, 1994
Characters ol Female sobo Feglse oobe el osle
Holotype Female Paratype Female
n 8 1 20
L 517.8+ 72.0(377-598) 712 665+7.3 (589-715)
a 28.4 + 2.8(24.3-33.5) 31.2 30.540.3 (27.7-32.7)
b 8.7+ 1.1(6.6-10.2) 10.3 9.7+0.1 (8.6-10.9)
o} 5.0+ 0.7(3.9-6.3) 5 5.4+0.1 (4.5-10.9)
c 17.1 +1.6(14.5-19.3) 16.4 15.740.3 (13.9-18.3)
c 3.4 +0.5(2.9-4.0) 3.6 3.440.1 (2.5-3.9)
\% 70.4 £0.7(69.5-71.4) 69 6940.3 (67-73)
\A 74.8 £0.5(74.2-75.4) - -
Stylet 11 +0.6(10-12) 13 13.740.1 (12.7-14.6)
MB 85.5+1.1(83.9-87) - -
Ex. Pore 69.5 + 6.1(59-77) 72 72+0.3 (67-81)
Pharynx 59.8+ 4.1(57-69) - -
Overlapping 44.3 £ 10(36-66) - -
Head-Vulva 364.6 + 52.6(264-420) - -
Vulva—Anus 122.9 + 17.7(87-146) - -
Pus 44.4+ 9.5(27-54) - -
Pus /V-A% 36.3+ 6.1(29-43.2) 41 42+1.6 (26-53)
Tail 30.3% 2.3(26-33) - -
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ol o Ll o Sluls oSSl i oI5 5l Ibrahim and Hooper (1994) lawss (b cndgl sl 4555 ol
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Fig. 2. Aphelenchoides varicaudatus. A: General view of the body: B Head: C Lateral lines in the middle
of the body: D Esophageal structure in female: E Posterior sac of uterus: F-1 Variety of tail in female. (Scale
for A 20 micrometers and for B-1 10 micrometers)
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F. Amiri', M. Maleki*" and R. Asghari

Received: 16 Dec., 2018 Accepted: 30 Apr., 2019

ABSTRACT

In order to identify the plant parasitic nematodes, some soil and root tissues of plants samples were collected
from different crops in of Eshtehard and Nazarabad, Alborz province, through 2017-8. 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 necessary measurements and drawing of the required images, the
extracted species were identified using different keys. During the survey and morphological studies, six nematode
species of three genera were identified as follows:

Aphelenchus avenae, Paraphelenchus myceliophthorus, Aphelenchoides centralis, Aphelenchoides fuchsi,
Aphelenchoides parabicaudatus, Aphelenchoides varicaudatus

Among the identified nematodes, the species Aphelenchoides fuchsi is reported for the first time in Alborz
province and for the second time in the world. Aphelenchoides varicaudatus is also reported for the second time in
Iran.

Keywords: Alborz Province, fauna, Aphelenchidae .Aphelenchoididae
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