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Amplimerlinius globigerus, Aphelenchoides cyrtus, A. haguei, A. varicaudatus, Helicotylenchus digitiformis, H. digonicus, H.
exallus, H. pseudorobustus, H. varicaudatus, H. vulgaris, Longidorus africanus, Meloidogyne hapla, M. javanica, Merlinius
brevidens, Mesocriconema antipolitanum, M. lobellum, Nagelus obscurus, Pratylenchoides ritteri, Pratylenchus cruciferus, P.

delattrei, P. neglectus, P. sefaensis, P. sudanensis, P. thornei, Rotylenchus cypriensis, Scutylenchus rugosus, Xiphinema
pachtaicum, Zygotylenchus guevarai.
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Nematodes of the infraorder Tylenchomorpha and family Longidoridae
associated with medicinal plants in Boyer-Ahmad region, Iran

S. Ansari', H. Charehgani'’, R. Ghaderi?, and M. Abdollahi’

(Received: 7.1.2018; Accepted: 30.12.2018)

Abstract

In order to identify the plant-parasitic nematodes associated with medicinal plants in Boyer-Ahmad region,
Iran, 84 soil and root samples were collected during 2015-2016. The nematodes were extracted from soil
samples, according to the sieving-centrifugal flotation method, and then fixed and transferred to glycerin
according to the modified De Grisse’s method. Identification of the nematodes insides the roots was also
done with the Hooper’s staining technique. After microscopic observations of the permanent slides, the
necessary measurements were made. Finally, the extracted nematodes were identified at species level using
available diagnostic keys. In this study, 28 species belong to 14 genera were identified as follow:
Amplimerlinius globigerus, Aphelenchoides cyrtus, A. haguei, A. varicaudatus, Helicotylenchus digitiformis,
H. digonicus, H. exallus, H. pseudorobustus, H. varicaudatus, H. vulgaris, Longidorus africanus,
Meloidogyne hapla, M. javanica, Merlinius brevidens, Mesocriconema antipolitanum, M. lobellum, Nagelus
obscurus, Pratylenchoides ritteri, Pratylenchus cruciferus, P. curvicauda, P. delattrei, P. neglectus, P.
sefaensis, P. sudanensis, P. thornei, Rotylenchus cypriensis, Scutylenchus rugosus, Xiphinema pachtaicum,
Zygotylenchus guevarai.

Mesocriconema lobellum and Pratylenchus sudanensis were recovered from the rhizosphere of marsh-
mallow and horehound plants, respectively and are reported for the first time from Iran here.

Keywords: Morphology, Morphometric, Mesocriconema lobellum, Pratylenchus sudanensis

*Corresponding author’s E-mail: h.charehgani@yu.ac.ir

1. Former MSc. Student, Assis. Prof. and Prof. of Plant Pathology, Respectively, College of Agriculture, Yasouj
University, Yasouj, Iran.

2- Assis. Prof. of Plant Protection, School of Agriculture, Shiraz University, Shiraz, Iran.

186 \AF



VAF—AAD YA Jlu/ ¥ o ke / OF Wl / aLS slaislew

=3 olS S 00 31 iy sads )5 (Gantait 2016
Vo by SR Sl 5 o e IS 0
3 S oy Lol Sl gs s slas s | cilises i
L, (Nasresfahani et al. 2015) 0l e sleiol pai
3 Sy Sligios o) 53 s3> oLS YO o
LS 135 0Ly ikt oSl 3 oS VY 5 Oledos!
M (sledlls 1 0Use 015 1 DWLS ol |
M. javanica (Treub, 1885) Chitwood,  incognita
Salehi ) O, Kes 5 2l L3 S 5 xe Ol 5l 53 1949
gl A K bl 058 sandllas L (et al. 2010
Ll LS YY OludS 5 0l s Ol o ssls OlalS
edlel 5 s el glalid [ i WY & Glaze LS ST
Ditylenchus ~ gla ji> iS5 SASl, as s
s Pratylenchus Filipjev, 1936 Filipjev, 1936
La > sle & Cuns Aphelenchoides Fischer, 1894
Sla e Sl OLSA AL O 5STes el 035 5
OLalS ©iS 5 dexl g 5 4 IS Olanl (53,5L28
0S5 aS Lol 51 .(Dastar et al. 2015) cul o5l
DLALS S slailad gloled sliuly s slasllas son
O 10 s Sy o el Ol gl ool
ALS S sbaasls 58 ol Gua b ol

o LR, 53
Sl Pl 5 ek Shass Gble Sl G onl 02
OLalS (ol e s slapldsil 5 a3sb ety ; Gl b
Sesliul L S 5l Latsled ol sl a2 @jic‘z
(De Grisse 1969) 54 sl o SeSLE slasJl

Gl s e s gl o8 S o s

AV

PRV

23 et A W0 el 53 5L 51 pasls OlalS

.(Fallah-Hoseini et al. 2006) Jlacils s g lew Oloys
23 mols SLalS o3 18 s LS 5 ol 4 ax g L
! P slagsban 5 SUT () Ol e
Sl 5 4S5 oS Rl s S s ollS
Razzaz Hashemi & ) 535 o O gums 55,05 OLLS
(ALS slisslen Jslse Ols 55 (Akbarinia 2008
sadls VU Shsles oUly alS IS sbarsls
35505 Y5 slhe Voe s SUL baol ool Ol e
ol Lo (Oka et al. 2000, Park et al. 2004) .ol ol
S 1ol s OLalS (55l cslS LS
S glaasilad e ey (381 b S lery sl
Los el 53 (Karl et al. 1997) 5,51 cos 4 o ALS
iy sliT s S sl Lt ol ys il
o Slicl 4 8 o aals OLS et
(Sivakumar & Vadivelu 1997) Yy sls 5 b3S oo
Meloidogyne hapla « » Saiy, Ul Sl b
S s e s 5l 48 i 5 Chitwood, 1949
LS e 45 453 S 5058 sl oS ¥F
Ol 35 e 505 Bilad i a4 Camd oo Sy
531y o Saiy; Kl (Sultan et al. 2010) O1,Kan
oo Gl sl 5 Jams (05505 olS YE gadasl b5 ada
Sl sitis Ol saileia 3l ,L sl sl s ekl
Criconemoides insignis (Siddiqi, 1961) De slassls
Xiphinema americanum (Grisse & Loof, 1965

9 Psilenchus hilarus Siddiqi, 1963 Cobb, 1913

Tylenchorhynchus mashhoodi (Siddiqi & Basir)
Sb & sada )8 51| Sultan, Singh & Sakuja, 1991

Haldar & ) coplsle 5 kils .15 S 5,058 OlS ol

187



.4 ks » Longidoridae seos/ 5= s Tylenchomorpha esl YU G55 slatiled 101, 5 o lail

')"’j"':’Lfd 0313 CJJ 9

Mesocriconema lobellum (Pramodini, 4+ Jf

Mohilal & Gambhir, 2007) Geraert, 2010
(Y Jad ¥ 5\ sla JS2)

i (ALS edat 5 S s e O 200l
RS Sl Gl S i (20 4 IS S slaadd>
e e Sl 4 0L Sle slazand slaadl>
93 04 bl 53 Cwnd Sl L oaw 43 o (crenate)
23 o (Gl aloas ool oo b slme gadl>
oy Lead Cogm il o Ghils 0y J b sl
O sl a5, 0d glsa i pLw s, b
et (S S Gle slee Galler sla S
Chliad slas, S (g5 5 S hlid i
S 0 ) G a5 S8 (5,5 S
SIS (atie 5 Sop Gl Ol s (endan
L oles 5 JSEDI8 (S8 el Sl b S w50
S5 by e o8 55 5 (S S LS (gazm 3 ey,
O el sad O sl & s ol oy SIS
o Joate Ced g 4 b JLA LK 5 el
Sl S 4 50 et D)l el 0l
(I Gl el . S2iS 1 G sl Al Oldess O
oS 025, Sy jaial o S 3,5 o8 (ISa S s
oS 5 a3 OF sl 3,8 by e o3 ot
LS BSG Db  end )l

RS VCRIGI | Vi

L oaadles 550 glac_sasr Ol asin ian
ol SaJS s M. lobellum a5 S Sl_asiin
V o=l 5 0 Jsb Ll s yls cllas (Geraert 2010)

188

<L | (Mountain & Patrick 1959) 5, au ¢ s
el (i 5 5y oS Db il 5 el) ol
Al s slaisle C\J,sgzw\ s edalie (gl 5 LA
Al L oS sl o Sbe s gl SO1 o ast ey
LSHTK;J (Hooper 1986) 23, 4 duoys +/) i sb
L ol el 4 ailed JUESl 5 o (o 3S
5 (De Geisse 1969) 4wy S5 Godd |aST i3,
¢t_>.u'| Sl S ¢L>.u'| (Seinhorst 1959) v, s emr
(rtedS 53 0ds e Sladgas 158 Slalllas
S An S i ol 0 Sy S sladu
a ool a3l s Sado ;) Wl gesle led o 5
5l (Hartman & Sasser 1985) —lo 5 eiyls s,
Sl i 4 ey Al O gLl 2iSTL 3 5 s
Shdaasla 5l = 04 Jsb slasls slaws 5 lls
o33 Sl el L g b pe oSG OL b
Sl g2t (Dino-Capture 2.0) c—Vsus Jloizs
Sleslii il b s 5 S (6,803 bl e

23S plnil 058 a3 Lol olels jane gladls
C,."ujc;b

S sl i VY 1S YA s ol s

\f )‘ (\ JJJ\J-) S WY cJ\b u&:}h.:.: ‘)‘?G‘)B L." g}.ﬁl:g
YA 5l 5 Helicotylenchus > i i Sl oo
Helicotylenchus vulgaris g4 S s slulls a8
Sla i Gazen Az g (Sl n S R Ll
shls S s b Helicotylenchus 5 Pratylenchus
Gl S a0 g aslas ol ys gl S g5 R e

Mesocriconema lobellum (Pramodini, Mohilal &
P. sudanensis s Gambhir, 2007) Geraert, 2010

Sl S Olel 316 sl sl 56 Loof & Yassin, 1971

YAA



VAF—AAD YA Jlu/ ¥ o ke / OF Wl / aLS slaislew

P2l Sagn (b s del s Ol g (2901 e DLLE (kI 5 k) 5l eddgsslper Wlad &S ) Jsur

Table 1. Reported nematode species from root and rhizosphere of medicinal plants in Boyer-Ahmad region

during present study.

Nematode species

Associated plants

Locality

Amplimerlinius globigerus Siddiqi,
1979

Aphelenchoides cyrtus Paesler, 1957
A. haguei Maslen, 1979

A. varicaudatus Ibrahim & Hooper,
1994

Helicotylenchus digitiformis Ivanova,
1967

H. digonicus Perry in Perry, Darling
& Thorne, 1959

H. exallus Sher, 1966

H. pseudorobustus (Steiner, 1914)
Golden, 1956

H. varicaudatus Yuen, 1964
H. vulgaris Yuen, 1964

Longidorus africanus Merny, 1966
Meloidogyne hapla Chitwood, 1949

M. javanica (Treub, 1885) Chitwood,
1949

Merlinius brevidens (Allen, 1955)
Siddiqi, 1970
Mesocriconema antipolitanum (de

Guiran, 1963) Loof & De Grisse,
1989

M. lobellum (Pramodini, Mohilal &
Gambhir, 2007) Geraert, 2010

Nagelus obscurus (Allen, 1955)
Powers, Baldwin & Bell, 1983

Pratylenchoides ritteri Sher, 1970

Pratylenchus cruciferus Bajaj &
Bhatti, 1984

P. delattrei Luc, 1958

P. neglectus (Rensch, 1924) Filipjev
& Schuurmans Stekhoven, 1941

Camelthorn, Chicory, Garden anchusa,
Licorice,sage Garden

Wormwood
Chamomile
Mountain almond

Common plantain, Rosemary
Hollyhocks

Kandale kohi
English plantain

Galbanum, Chicory

Asafoetida, Lovage, Woundwort,
Chamomile, Mountain almond, English
plantain, Galbanum, Yarrow, Black
nightshade, Russian knapweed, Eryngo,
Camelthorn, Hollyhocks, Wormwood,
Fennel, Thistle, Sun euphorbia, Chicory,
Spear thistle, St John's wort, Garden
anchusa, horehound, Goat's-thorn, Garden
sage, Cat thyme

sage Garden

English plantain, Black nightshade,
Alkakengy

English plantain
Lovage, Sorrel

Asafoetida, Woundwort, Kandale kohi,
Pennyroyal, Horsemint, Chavil, Eryngo,
Wormwood, Fennel, Thistle, Licorice, Sun
euphorbia, Spear thistle, St John's wort,
Horehound, Goat's-thorn, sage Garden, Cat
thyme

Hollyhocks

Mountain almond, Wormwood

Sun euphorbia
Turpentine tree

Cat thyme

Sorrel ,Fennel

Kakan and Mazehkharideh
villages

Mahparvize defile
Mazehkharideh village
Kakan village

Yasouyj city and Nagharehkhaneh
village
Yasouyj city and Kakan village

Malehshooreh village
Nagharehkhaneh village

Mazehkharideh village

Yasouyj city, Kakan,
Mazehkharideh, Akbarabad,
Malehshooreh, Dashteroom
villages, Mahparvize and Vezg
defile and Dena mountain

Dena mountain

Yasouyj city and Dashteroom
village
Yasouyj city

Dashteroom village

Yasouyj city, Malehshooreh and
Kakan villages, Mahparvize and
Vezgdefile and Dena mountain

Yasouj city

Kakan village and Mahparvize
defile

Yasouyj city
Dehbaraftab village

Malehshooreh village

Yasouj city and Dashteroom
village

A4
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Table 1. Continued. aslal ) J g
Nematode species Vegetation or host plants Locality

P. sefaensis Fortuner, 1973 Kakuti-e kuhi Malehshooreh village

P. sudanensis Loof & Yassin, 1971 Horehound Vezg defile

P. thornei Sher & Allen, 1953

Rotylenchus cypriensis Antoniou,
1981

Scutylenchus rugosus (Thorne &
Malek, 1968) Siddiqi, 1979

Xiphinema pachtaicum (Tulaganov,

1938) Kirjanova, 1951
Zygotylenchus guevarai (Tobar

Jimenez, 1963) Braun & Loof, 1966

Woundwort, Mountain almond, Galbanum,

Licorice, Chicory, Spear thistle

Garden anchusa ,Cat thyme

Woundwort, Pennyroyal, Russian knapweed,

Kolasiman, Wormwood, Sun euphorbia,

Spear thistle, St John's wort, Horehound, Cat

thyme

Woundwort, Russian knapweed

Lovage, Dock Sorrel, Camelthorn, Fennel,

Chicory

Kakan and Mazehkharideh
villages and Mahparvize defile

Yasouj city and Malehshooreh
village

Yasouj city, Malehshooreh
village and Vezg defile

Yasouj city and Malehshooreh
village

Yasouj city, Dashteroom and
Mazehkharideh villages

! S O awslis o 29015 oS gady,l 3 55 Mesocriconema lobellum Core> prwsidu ) Slasuin ¥ J gl

Cng S 45 Lao3100)

Table 2. Morphometric characters of the Mesocriconema lobellum population and its comparison with original
description (measurements are in pm).

Characters\Origin Boyer-Ahmad region Geraert 2010
n 109 Ccv 79

L 390 + 24.8 (356-430) 6.4 410-530
a 12.3+0.9 (10.6-13.5) 7.3 -

b 3.6+0.2(3.3-3.9) 5.2 -

A% 94.4 + 0.6 (93.5-95.7) 0.7 92-93
Stylet 53.4+2.6(49.8-58.4) 4.8 51-60
Conus 40.8 £2 (38.1-44.3) 4.9 -

m 76.4 + 1.4(74.5-78.6) 1.8 -
Pharynx 108 + 6.3(96.9-121) 5.8 -
Head-vulva 368 + 24(336-4006) 6.5 -
Body width 31.7+£3.1 (26.4-37.6) 9.9 -
Annulus width 4.7+0.4 (4-5.5) 8.7 -
Head-anus 373 £24.8 (339-412) 6.6 -

Tail length 16,4+ 1.9 (12.7-18.3) 11.3 -
Vulva-anus 54+ 1.3 (3-6.6) 24.8 -

VL 21.9 + 3 (16.5-24.9) 13.5 -

VB 24.6 £ 1.1 (22.8-26.9) 4.7 -
VL/VB 0.9+0.1(0.7-1) 11.7 0.9-1.2
VL/St 0.4£0.1(0.3-0.5) 12.9 -

R 86 +3.9 (81.0-92.0) 4.6 85-92
Rst 13+£0.7 (12-14) 5.1 -

Roes 24 + 1.1 (22-26) 4.6 -

Rex 26 +1.3 (24-28) 5 25

Rv 6+0.9 (4-7) 16.6 6-7
Ran 5+0.7 (4-6) 15.1 3-4
Rvan 1+£0.4(0-1) 52.7 2-3
R/st 1.6 £0.1 (1.5-1.7) 3.2 -

st/L % 13.7+£0.5 (12.8-14.5) 3.5 -
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Fig. 1. Morphological characters
of Mesocriconema lobellum:
female (A-K). A: Pharyngeal
region, B: Posterior end &
reproductive system, C:
Posterior margins of cuticlular
transverse annules, D-H:
Anterior end variation, I-K: Tail
variation (All scale bars =
10-pm)
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Fig. 2. Mesocriconema lobellum:
female (A-H). A- C: Anterior end,
D: Stylet knobs, E: Cuticle, F-H:
Tail variation. (All scale bars =
10:-pm)
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Fig. 3. Morphology of Pratylenchus sudanensis: female (A & C-K). A: Pharyngeal region, C: Reproductive
system, D-G: Head region variation, H & J & K: Tail variation and I: Phasmid. Male (B & L). B: Pharyngeal

region and L: Tail. (All scale bars =10 pm)

P. teres vandenbergae Carta, Singh, 1975
Jsb L Handoo, Skantar, van Biljon & Botha, 2002
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Fig. 4. Pratylenchus sudanensis: female (A-C & E-L). A-C: Anterior end, E: Lateral field, F & G: Spermatheca
variation, H: Post-vulva uterine sac, I: Phasmid and J-L: Tail variation. Male (D & L). D: Head and L: Tail (All

scale bars = 10-pm)
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Table 3. Morphometric characters of the Pratylenchus sudanensis population and its comparison with original
description (measurements are in pm).

Characters\Origin Boyer-Ahmad region Loof & Yassin, 1970
n 109 cv 448 469 308

L 608 £46.6 (529-677) 7.7 495+ 60 (425-564) 390-590  450-560
a 31.8+2.4(27.4-36.3) 7.5 27.4+2.0(25.3-30) 22-31 26-33
b 7.5+£0.6 (6.4-8.1) 7.6  6.7+0.6(59-7.2) 4.9-7.2 4.6-6.3
b' 4.7+0.5(3.9-5.3) 104 4.2+0.5(3.7-4.7) - -

c 23.34+3.4(18.8-30.2) 14.6 21.9+3.7(18.7-26.8) 14-23 15-22
c 2.2+0.4(1.7-2.9) 16.3 1.9+0.2(1.6-2.1) - 2332
\% 75.7+2.5(70.9-78.6) 33 - 70-76 -
Stylet 159+0.4(15.3-16.2) 24 13.6+0.3(13.3-13.8) 14-16 13-16
Conus 7.9+0.4(7.1-8.4) 52 63£0.2(5.9-6.4) - -

m 49.7+2.5(46.3-53.6) 5.1 459+ 1.5(44.2-47.7) - -
Median bulb 54.6+3.3(49.9-59.6) 6.0 50.6+2(47.8-52.5) - -
Pharynx 81.1+3.8(75.5-84.9) 4.6 73.7+3.1(71.2-77.9) - -
Anterior end to end of glands 130 £ 8.6 (119-144) 6.5 119+5.8(114-127) _ _
Pharyngeal glands overlap 49.8 + 8.4 (41.6-65) 16.8 45.6+7.1(41-56.2) - -

PUS 239+14(21.2-264) 60 - - -
PUS/VBW 1.3+0.1(1.2-1.6) 9.8 - - -

Body width 19.2+1.4(15.7-20.4) 7.3 18+ 1.1(16.8-19.1) - -
Head-anus 581 +46.4 (505-651) 8.0 473 +60.0 (402-543) - -

Anal body width 12.24+0.7(10.9-13.0) 6.1  12.3+0.4(11.8-12.8) - -

Tail length 26.4+3.3(21.7-31.5) 123 22.8+2.6(21-26.5) 1.7-2.7 -

Tail annuli 23.0+£2.9(19.0-29.0) 12.7 - 18-23 -
Vulva-anus 121 £16.2 (90.8-144) 134 - - -
Spicules - - 16.7+ 1.2 (14.8-17.4) 17-18
Gubernaculum - - 3.9+0.2(3.74.1) 5
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