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Abstract

Plant-parasitic nematodes in the rangelands and forests of Kerman Province, Iran, were studied in 213 soil samples collected
from various plants rhizosphere during 2019-2023. Nine species belonging to the family Hoplolaimidae were identified,
including Hoplolaimus indicus, Rotylenchus glabratus, Helicotylenchus minzi, H. exallus, H. vulgaris, H. digonicus, H.
pseudorobustus, H. digitiformis and H. abunaamai. Hoplolaimus indicus and R. glabratus were each found in a single sample,
collected from oregano and reed, respectively, in southern Kerman. Among the species of the genus Helicotylenchus, H. exallus
(5.6%; 12 samples, associated with pine, meadow grass, Cynodon dactylon, reed, oregano, licorice, tamarix, horsetail and
poplar) and H. minzi (5.1%; 11 samples, associated with meadow grass, reed, spiny rush, Cynodon dactylon, phalaris and
oregano) were the most frequent. Helicotylenchus vulgaris was found in five samples from the rhizosphere of poplar, autumn
crocus, Poa annua and meadow grass, while H. digonicus obtained in five samples associated with artemisia and meadow grass,
(each representing 2.4% of samples). In addition, H. pseudorobustus was found in four samples (1.9%) from the rhizosphere of
willow and meadow grass. Helicotylenchus digitiformis and H. abunaamai are reported here for the first time from Kerman
province, each recovered from a single sample associated with pine and spiny rush, respectively. The results indicated that the
diversity of Helicotylenchus species is higher in the northern and mountainous regions of the province, likely due to more
favorable environmental conditions, including abundant vegetation, higher precipitation, and a cooler climate. These nematodes
were predominately associated with plants of the family Poaceae, particularly meadow grass and Cynodon dactylon, as well as
trees such as pine, willow and poplar. The species H. abunaamai, H. digitiformis, H. indicus and R. glabratus are reported here
for the first time from rangeland plants in Iran.

Key words: Fauna, Plant parasitic nematodes, Helicotylenchus, Hoplolaimus, Rotylenchus
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Table 1. Morphometric characteristics of Helicotylenchus abunaamai and H. minzi populations collected from Kerman
Province. Data are presented as mean + standard deviation (range), and measurements are expressed in pm.

Species H. abunaamai H. minzi

Characters Female Female cv Male cv
n 7 51 23, except *(1 specimen) -
L 794 + 29.2 (754-841) 883.6 + 66.8 (700-1083) 7.6 816 + 101.4 (583-970) 124
a 30.9 £ 1.6 (29-32.9) 27.9+2.2 (23.5-33) 7.9 33.2+3.7 (28.1-43.5) 11.3
b 6.4+0.4(6.1-7.4) 6.9 +0.5(5.9-8.1) 7.9 6.2+0.7 (5.2-8.6) 125
b' 5.4+0.5 (5.1-6.7) 5.4+0.3 (4.7-6.5) 65  53+0.6(4.2-7) 115
c 40.9 £ 2.4 (37.6-44.2) 57 + 6.6 (46.1-70.4) 11.7 37.8 4.5 (28.8-48.8) 121
¢ 1.3+0(1.3-1.4) 0.8+0(0.6-1) 117 1.4+0.1(1-1.7) 10.3
\% 60.2 + 0.6 (59.5-61.5) 59 + 1.6 (53.8-62.4) 2.8 - -
Stylet 24.2+0.2 (24-24.5) 28.5+ 0.8 (25-29) 31 22* -
Conus 11.5 + 0.6 (10.5-12.5) 13.8 0.6 (12-15) 49  11* -

m 45.7 + 2 (43.7-50) 487+15(448-51.7) 33 50* -
DGO 11 £ 0.5 (10.5-12) 9.5+0.5 (8-10) 6.2 8* -

0 44.6 + 1.8 (42-48) 33.6 +2.3(27.5-38) 7 36.5* -
Pharynx 124 +10.2 (105-137) 128.5 +9.1 (114-160) 7.2 129.4 + 11.1 (108-150) 8.6
End of pharyngeal glands 147 + 14.5 (116-160) 163.8+12.3(141-206) 7.5  151.5+13.8(127-186) 9.1
Secretory-excretory pore 116 £ 6.5 (111-128) 122 +7.8 (107-147) 6.4 118.5 £12.5(99-143) 10.6
Nerve ring 93.8 +5.9 (87-103) 105.5 + 6.1 (95-126) 58  106.2 9.4 (92-118) 8.9
Anterior end to vulva 478 +20.7 (454-516) 521.5+38.7 (428-620) 7.4 - -
Body width 25.7 + 1.4 (24-28) 31.7 +2.1 (28-37) 6.7  24.6+2.9(16.5-30) 12.1
Gl 182.2 +26.4 (135-210) 261.4 + 48.1 (160-410) 184 - -
G2 173 £ 36.1 (110-220) 244.6 + 40.7 (160-355) 16.7 - -
Tail length 19.4 +0.9 (18-21) 15.6 + 1.8 (12-19.5) 12 21.6 +2.1 (17-26) 9.8
Anal body width 14.1 + 0.6 (13-15) 18.6 + 1.4 (15-23) 8 14.6 + 0.8 (12-16) 6
Tail annules 11 0.5 (11-12) 10.1 + 1.3 (8-13) 131 - -
Spicules length - - - 27.2 +1.8 (23-31) 6.9
Gubernaculum length - - - 8.4 £ 0.8 (6-10) 10

o2l Ceond pins Loy oS8 rbans g e iy
2 sbail> gl (Kb (Sl b ops iy e
L Lo olisS ously sl caSih Conms 51 Lol o po iy Ls
99 P 3l Folr )Lt 4w U ghves laaenls 55 sl
wo LY S S 4 ps sl o (Sl gl Sl jles

Woloads |ALC.>|

20,55 oawlice 1y

lao,S sl il 0,5 sloo S b eosd eyl sl azily
eg,See ¥ B VIO il o 5 b FID pye 4 bno,S tiilo
FegSee WO L Ve ()0 a0 (JShpan 60 Sl Sl
O 4258 5l oy (Sl b g phwps (oo 2h 5 4,
PP W, 3l Gl adl> 90 b Sy ddgisen 039, 5 5 0
GAY e agd g YV B VY ojlail 4y sl Luls algl. ads
Pyl 0,503 A S 020 ) SO 0 L Sasd (yy Jab duo )0 YA
rbs 100 eyl 31 I g Jlis dlg) 5l plasie oS (S eS



riv YAY-YN/VFF 1Y o)lols [ ) ol [ ol ! owbilons Lod

5 wolicsy, olaxis o)l cells abunaamai Sy g Slicsuy, b Sy (elel e

Siddigi ) 4555 Lol 7,0 b asllas 350 Conaz sy, Siddigi ) Lol 7,0 b bay)] aslie 5 aslllae 550 Conax
O 5o gl (Siz BB s aes e olas iyl (1972 Kashi & Karegar 2014; Eisvand ) lacoso> plo o (1972
Job 5 (g, e £Y+ L AY- Llio ;0 ATV b VOF) sucl oolawl e (et al. 2019; Pour Ehtesham et al. 2021
29 (g, YY B Y)Y blie ;o YFO U YY) peics cdli Siddiqi 1972; ) Helicotylenchus > oluliss slaa s ;|
«lyls (Kashi & Karegar 2014) -1 51 L3 (3,155 L avglas H. 45 4 oaisyslaes> Cures (Fotedar & Kaul 1985

(ng Sea YA B £o v blie ,o AFY B VOF) sl oo

— .

=

-

]
l

J"V?d‘)'i' a7
o .

o
S

Rl
_ R

Jlasl e g cblinl glao 3 E scdilinl 5 ju (J55565 a5l c s (B-D ¢y00 IS slei :A (o0Le) Helicotylenchus abunaamai .Y JsCi
7o g po il e pnl 05,58 S H ¢ ile e (G tosg; 4 (550 Jlasl oo g (o280 - oed 5 e, (F (DGO) (5 0 slymme 4 Sty 00
i 00 Jlasl e «(B) cdilinl sloo 5 oSy - il s (S sla )Lids ples] g ananld L g K oo (sloil oS oyl 5 donsld ]
i oo lad (-L) suenlB b (1) z 5w «(H) il 0,058 ausS o(F) 089, 44 (50 Jlail Uz 5 (omdo-( el 55 4559, «(B) 50 slyee 4
0,33 S o(F) Lo, g 28— s 5 &539, «(E) (50 (slyzme 4y iy 00 Jlasl Joe (D) yus «(B) cbilinl gloo )5 sl b by ISy
s (K& L) il mha 3o jLd 90 plésl Jors 5 sl «(J) (05 008l 5 dwosld (1) 75500 cimsylis oSy S5 g (H) p o]
Fig 1. Helicotylenchus abunaamai (Female). A: General body shape; B-D: Head, cephalic framework and stylet; E: Stylet knobs
and dorsal gland orifice (DGO); F: Secretory-excretory pore and pharyngo-intestinal junction; G: Lateral field; H: Spermatheca;
I: Tail and anus; J: Phasmid and ventral appendage at the tail terminus; K and L: Phasmid and fusion of the inner lines of the
lateral field. Arrows indicate the stylet knobs (B), DGO (E), secretory-excretory pore and pharyngo-intestinal junction (F),
spermatheca (H), anus (1), and phasmid (J-L). Arrows indicate anterior surfaces of stylet knobs (B), Head (D), DGO (E),

Secretory-excretory pore and Cardia (F), Spermatheca (H) and arrowheads indicate annus (1), phasmid and ventral appendage
(J) and phasmid and fusion of the two inner lines of lateral field (K & L).



ol 55,15 g (oxd)

bl 5 4,y 5K oK og Sen A B A il
adl ol oy Cie G @ dal> g0 o3l 4 ] Sg e
YUY otk s VIO B0 oy 4 oS sesd clylinl ool
sl & flote g by b (Sl lagl (sl o e Soo
039) 4 o JUal Jore 5l Fola (ode- (ol 5 g, Jore
Sl (8o (d 5 Ay, g @ U sl (Sail g cen
ol fogSee VO BN (ope 4 g JSScam 60 Sl
Ao, VALY Lae o g FO UV o3l 4y ool JLols
Sols dof jome 5l ploite 5 )3 p el 0235 annS o 5bo
5 el dile VY B Y lasgenls Jowo 0,5 clopasl 5l 5
355 Sleml b voame (Sl gl 5l (g3 00 g e han

oS e 43 Al A B VY 6l 5 only yga epdiials

@ dob b e il (il golaw (JSHC Gty
P 2, YY U YY o5lail b b g yieg, e Y B F/O 5 0e
o il todye dil> S B Lo p (gt e
o 5 cablinl tag Saa AL 5 onels 3 o] Loy o5 B TIO
oo 5 i,k bl glao 5 atd; Lo oole b anglie 5o
e e & iy e Jlasl e ksl o3l
g See VB 7 by & (JShpan Sle Sl atial
B YL g tag,Sae F5 b YAD Jsb & oS Lolss o)
faie 5 658 pslSlingS 5 any Sl Job oy 00
3 sl b layg

iS5 SIS, GlaShy bl e

(Sher 1966) Lol &4 b b, anglio 5 aslllae 5590 Cono
Sl 5l solul yioren (L8 0al )18 slaciaes
Sher 1966; Siddigi ) Helicotylenchus >  oluls
«(1972; Fotedar & Kaul 1985; Krall 1990; Andrassy 2007
Slaseie o yls s H. Minzi 4558 a5 oo s 5l gex Conox
oo b adllas 0)50 Comexr il 5 Slbcsy,
Lol G BB is 5 wasee plis cdillae 4555 Lol
GEA bl o Yo AY B Y- <) ool oy Job yo Lol 700
aal>F LY bl 0 VY UY) aewld Jore g (g ,Sa Av e
Jlie ;0 AV GOAT) by o Jobo (rizrad g5 5 sl
ot 555 (Ld Cumex b aglie o il o (VE- G £ -
VeAY B Y. r) gasls oole oy (Baadl et al. 2011) ol 51 5
4 ad 55 ol bl e (Gieg,See AYY b VA blie o
H. varicaudatus H. canadensis Waseem, 1961 laaisS

.a5b oo H. imperialis Rashid & Khan, 1974 4 Yuen, 1964

...Hoplolaimidae eslgils glrailes oSy 9 o Lwll riA

VA yolisS po 5 (V B VIF blie ;0 V/T) 5SzsS ¢ asls
S o,l3 5o il oo (og, e YA L Y blae ;o YV B
0FSU pol g (mizmes (lpl g 1a)9aS ple 5l (LS
Sauer ) giglg g jakw Ll b g Cewl ouis saalie 5 ol 4l
ASb oo 35955, Ll 4y aigS ol (& Winoto 1975

oy e 59,5 LB b (g yFe o Al b aiS
55 3| e sl s o8 sl oS5 s o s L
g 3l pele adls mu UG ol ol cail>
Y Ojpe e sl 1o (il mhaw Gleo JLd 93 Had S
rlete alie GladseS plo 5l 5 ez ovalie pas 5 S5
355 diile  Slasin alawly 4 Hoexallus 5l ae3 ol .00 5 o
s 9 5 9y Jlie jo JIB gyl 025 4S5 ol 8
B YO Jlie ,5 YEO B YE) 5olisS clilivl ey sl 0,053
OB Y Llie 55 VB) 55,5 € asls (e ,See YA
po sl )3 (Sl o (Gloo Sl 95 (b (S0 g po S5
3lead &lyl (L8 sla o155 10 00,85 o plein Y S &
aawld Jow gz U aw juw glaaal> slass ol pl g k>
Coraz 50 Lol canl oals (59 75w 3l Jglo adl> iy U g
4w U pdavwpd boewld 5 4w ju slaadl> slaws axdllae o590
R

o5 A f SB L sl 55 ol s y9l e Jxe
Cowl 0als 5,155 logw iS5l (Citrus paradisi) oLS .
S S asy Ls S 1L sl eolpl e (Siddigi 1972)
Kashi &) o8 355 ol obal o)l adlais
0, SlS e £45 (paiz (59, 3l L (Karegar 2014
8y 5o 4wl g9, 5l 9 (Eisvand et al. 2019) 5,15 ;o
4 (Pour Ehtesham et al. 2021) wo 5 (5,155 Jsd50 e
S S adlaie lgile ady)lp S5l ragn ol
Sald g o Glmgol b QL) GlS b b
Obl sl oz I35 g5 nliad olalid 5 6 jlee
Sl e j3iS (Ko QoS 4ty )2 S ol S
Helicotylenchus minzi Sher, 1966 4igS
(V S8 Jguz)

i bl sl s JsSseS S Sejl> o teale
LIS (5l ok o dawg )3 ey Sea VIO B VIV (50 &,
VY oslalar by g e, Sen AL IO (0,0 e Job ,leds oz
olacel yo 0ay p bgyme S A . B aoy YA L
POl s BT s guili ooy allo g s o



raq

adl> aw blis o 75w 5l gele aal> VY U Y) el
Ho s 51 00,5 o ploie (@ 5 w ail 55 b gl
FA Blao 0 VoAV B Ve ) saady oy osls b imperialis
LYF blie o Ve B FP) 55,50 C asli (g, e 0 1
Y Lo Jlae ,0 #Y U OF) 5SoS V el o (FY

Sl Sglaie

YAY-YN/VFF /Y o)lols [V ol [ ol ! owobiloni Lo

YAL YD) solisS cdliwl ils L H. canadensis 4555 ;|
Flae 5o ppmnl 51 003 dulS (g S0 YY B Y Lilas
H. varicaudatus 4355 5l 5 o\l 995 blie ;o 5 0529 9 JI
o3le G (59,5 e oo (bllis 50 0ty (og P e B L
0L (yeg ,Se Y+ B OA+ Jlie ;0 VAT B V- +) sucly
Yol Cuxlge 9 (Y2 UL YA blae ,o YY U YY) 55,0 a

Glymo 4 sy 00é Jlasl Yoo g bl s D 5 C cya0 IS slei B g A (;3) J-L 4 B .(e5le) C-I 4 A :Helicotylenchus minzi .Y JsC&
s, Jdod cllinl J ¢ bl o il coenld H 1500 5 501G o pinl 0,053 aulS F 005, 4y (5 50 Jlasl Joro g (ox80- el 5 ai5e, E 6 50
@y Jlail Jome 5 (oo (e i, (D) (550 slime ity 008 JLail Jome Lol o555 5w Lty 5 o sl K

And (H) deslB b (F) p sl 0053 duasS” syl o)y S'gs g aumo o oylis |y () cblinl b (G) 50 «(E) 009,

Fig 2. Helicotylenchus minzi: A & C-I (female). B & J-L (male). A & B: General body shape; C & D: Head, stylet and dorsal
gland orifice (DGO); E: Secretory-excretory pore and pharyngo-intestinal junction; F: Spermatheca; G: Tail and anus; H:
Phasmid; I: Lateral field; J: Degenerated stylet; K: Posterior end and bursa; L: Spicule and gubernaculum. Arrows indicate the
DGO (D), secretory-excretory pore and pharyngo-intestinal junction (E), anus (G), and stylet (J), and arrowheads indicate

spermatheca (F) and phasmid (H).
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Table 2. Morphometric characteristics of females of Helicotylenchus digitiformis and H. digonicus populations collected from
Kerman Province. Data are presented as mean * standard deviation (range), and all measurements are expressed in pm.

Characters H. digitiformis Ccv H. digonicus Ccv
n 13 - 14 -
L 660 + 54.6 (598-768) 8.3 829 + 72.8 (734-997) 8.8
a 27.2+1.5(24.7-30.6) 5.8 28.9 +3.1(23.4-35.6) 10.7
b 52+0.4(4.7-6.2) 8.3 6+ 0.4 (5.4-6.9) 7.3
b' 45+0.3(4.2-5.2) 75  49+02(4555) 5.6
c 35 +4.7 (29.2-44.4) 135 448 +7.4(34.6-65.5) 16.7
¢ 1.4 +0.1 (1.1-1.6) 115 1.1+0.2(0.7-15) 18.1
\% 62.1£0.9 (60.2-63.4) 15 60.5 +2.1 (57.7-65.5) 35
Stylet 25.1+1(23-27) 4.1 27.4+£0.9 (26.4-29.9) 34
Conus 12.1+0.5 (11-13) 45  142+0.4(13.7-155) 2.8
m 48.1 + 1 (46.1-50) 21 51.7+0.9(50.5-53.9) 1.8
DGO 12 0.8 (11-13.7) 7 10.1+0.9 (8.2-11.5) 9.4
0 47.8 £2.7 (42.5-52.6) 5.7 36.9 + 3 (30.5-41.6) 8.3
Pharynx 126 + 7 (117-145) 5.6 138 + 8.3 (128-155) 6
End of pharyngeal glands 144 + 8.3 (130-163) 5.8 168 + 7.6 (154-180) 4.5
Secretory-excretory pore 107 £ 7.2 (98-120) 6.9 124 +7.2 (115-140) 5.8
Nerve ring 98.5 + 4.9 (91-106) 51 109 +4.8 (101-119) 4.4
Anterior end to vulva 410 + 32.9 (370-482) 8 500 + 42.4 (451-591) 8.5
Body width 245 + 2 (21-28) 83  29+4.9(22.8-37.5) 16.9
Gl 134.5 + 23.6 (93-168) 176 204 + 33.7 (160-253) 16.5
G2 123.5 £ 20.7 (94-157) 16.8 194 + 40.5 (145-250) 20.9
Tail length 19.1 +2.9 (13.5-22) 155  18.8 +3.3(13.8-26.5) 17.9
Anal body width 135+ 1 (12-15) 76  16.2+15(14.5-20) 9.8
Tail annules 12.8 +0.8 (11-14) 6.2  11.4+28(6-17) 24.9
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Fig 3. Tail morphology of Helicotylenchus and Rotylenchus species collected from Kerman Province. A & B: H. abunaamai. C
& D: H. digitiformis; E & F: H. digonicus; G & H: H. exallus; | & J: H. minzi; K & L: H. pseudorobustus; M & N: H. vulgaris;
O & P: R. glabratus. Arrows indicate phasmid (A, B, D, F, H, J & K), anus (E, I, L & O) or digitate tail projection (C), and
arrowhead indicates the fusion of the two inner lines of lateral field (P).
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Table 3. Morphometric characteristics of females and males of Helicotylenchus exallus populations collected from
Kerman Province. Data are presented as mean + standard deviation (range), and all measurements are expressed in pum.

Characters Female Ccv Male

n 28 - 9

L 683 + 49 (580-778) 7.2 611+43.6 (570-707)
a 31.7 +1.9 (28.1-36.1) 6.2  35.9+3.6(28.8-41)
b 5.8+0.4 (5.1-6.7) 7.4  52+03(4.7-6)

b' 4.7+0.3(3.5-5.2) 84 41+0.1(3.8-4.4)

c 39.9 +5.7 (31.9-53.5) 145 34.4+4.3(29-44)

¢ 1.3+0.1 (1-1.6) 135 1.4+0.1(1.2-16)

\% 61.7 + 1.2 (58.2-64.2) 2 -

Stylet 25.7 +0.9 (23-27.5) 3.6 21.2+1.3(20-24.5)
Conus 12.8 +0.5 (11.5-14) 39 11.2+1(10-13.8)

m 49.9 + 0.8 (47.1-51.8) 1.7 52.8+25 (48.5-56.5)
DGO 9.6 +1(7.9-11.8) 105 9.5+1.1(7.2-11)

) 37.5+3.9(29.8-45.5) 105 44.9+4.6(34.2-50.2)
Pharynx 116 + 5.4 (109-130) 47 117 +11.7 (103-138)
End of pharyngeal glands 146 + 14.3 (130-202) 9.8 146 +15.2 (135-185)
Secretory-excretory pore 103 £+ 4.6 (93-115) 46 101 +5.5 (94-110)
Nerve ring 90.1 £5.1 (80-102) 5.7 88.8+8.2(81-109)
Anterior end to vulva 422+ 29.3 (362-477) 7 -

Body width 21.5 + 1.6 (19-25) 7.7 17.2+3(14-245

Gl 158 + 36.7 (116-291) 232 -

G2 147 + 31.8 (107-255) 217 -

Tail length 17.4 £ 2.8 (12.5-23) 16.3 18 +2.6 (14.5-23)
Anal body width 13.1+£0.9 (11.5-16) 6.9 12.4+1.6(10.6-16.5)
Tail annules 10.8 £ 1.7 (8-15) 16.3 -

Spicules length

Gubernaculum length

23 +1.3 (21.5-26)
6.2+0.9 (5.4-8.7)
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Fig 4. Head and tail morphology of Helicotylenchus species (female) collected from rangelands and forests soils of Kerman
Province. Arrows indicate stylet knobs, phasmid, or anus.
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Table 4. Morphometric characteristics of females of Helicotylenchus pseudorobustus and H. vulgaris populations collected
from Kerman Province. Data are presented as mean + standard deviation (range), and all measurements are expressed in pum.

Characters H. pseudorobustus cv H. vulgaris CcVv
n 28 - 32 -
L 896 + 86.6 (783-1096) 9.7 971 + 78.6 (821-1103) 8.1
a 26.7+3.2(22.7-34.9) 12.1 28 +1.7 (23.6-31.8) 6.3
b 6.1+0.4 (5.2-6.9) 7.1 7.6 £0.8(6.2-9.7) 10.7
b' 4.8+0.3 (4.2-55) 6.2 5.3+0.4 (4.6-6.8) 7.9
c 42.3 +4.1 (35-50.9) 9.8 67.2 +7.7 (55-97.2) 115
c 1.2+0.1(0.9-1.4) 10.2 0.8 +0 (0.6-1) 95
\% 59.6 + 1.8 (56.5-63.1) 3.1 59.9 + 1.1 (57.8-62.8) 2
Stylet 29.8+0.9 (26-31.5) 33 31.7+1 (30-34) 3.2
Conus 15 +0.7 (12-16) 5 15+ 0.5 (14-16) 3.6
m 50.4 + 1.4 (45.5-53) 2.9 47.2 +0.9 (45-49.5) 2.1
DGO 11.2+1.2(9.5-13.5) 111 11.6 £0.8 (10-13) 7

0 37.5+3.6 (31.4-43.5) 9.8 36.7 £ 2.3 (32-40.7) 6.5
Pharynx 145 + 9.1 (131-170) 6.3 128 + 10 (110-145) 7.9
End of pharyngeal glands 183 + 10.3 (168-211) 5.6 181 +17.9 (148-235) 9.9
Secretory-excretory pore 133 £ 8.3 (115-162) 6.3 131 + 8 (119-160) 6.1
Nerve ring 113 +5.5 (105-132) 5 111 +5.7 (101-127) 5.2
Anterior end to vulva 535 + 52.7 (462-685) 9.9 582 + 45.2 (500-681) 7.8
Body width 33.7 + 4 (27-43.5) 121 34.7+3.3(30-42) 9.6
Gl 236 + 35.4 (180-310) 15 241 + 49.5 (175-353) 20.6
G2 210 + 43.1 (140-305) 20.6 228 +42.8 (167-357) 18.8
Tail length 21.2 +2.1 (18-25) 101 14.6 +1.8(10-17) 12.5
Anal body width 17.6 + 1.1 (15.2-19.7) 6.5 16.9 + 0.9 (14-19) 5.9
Tail annules 10.9 + 1.8 (7-14) 17 7.8+0.9 (6-9) 11.7
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Glyzme 4y iy 00é Jlasl Jme oSy (E-H) Rotylenchus glabratus 5 (A-D) Hoplolaimus indicus sladisS so g yu sles O JSC&

Fig. 5. Head and tail morphology of Hoplolaimus indicus (A-D) and Rotylenchus glabratus (E-H). Arrows indicate dorsal
gland orifice (DGO) (E & F) or anus (C & G), and arrowhead indicates the fusion of two inner lines of lateral field (H).
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Table 5. Morphometric characteristics of females of Hoplolaimus indicus and Rotylenchus glabratus populations collected from
southern Kerman. Data are presented as mean + standard deviation (range), and all measurements are expressed in pm.

Characters H. indicus cv R. glabratus
n 18 - 5

L 1193 + 89.9 (1016-1367) 75 630 + 47.7 (585-701)
a 26.5+1.8 (23.6-30.8) 7.1 29.5+0.8(28.5-30.2)
b 9.2+0.6 (8.5-10.8) 7.1 5.6 £0.2 (5.5-5.9)

b’ 7.4+0.6 (6.4-8.5) 9.2 5+ 0.2 (4.8-5.2)

c 56.9 + 8.9 (39-78.9) 15.7 31.7+3.2(27.2-35.9)
¢ 0.7 +0.1 (0.5-1) 14.3 1.5+0.1 (1.4-1.7)

\% 56 + 1.6 (52.6-59.6) 29 63.8+1.9 (61.5-66.6)
Stylet 37.8+1(36-40) 29 25.7 + 0.6 (25-26.5)
Conus 19.9 £ 0.6 (19-21) 3.2 12.6 +0.2 (12.5-13)
m 52.7 £ 1.1 (50-54) 2.2 49.1 + 0.6 (48-50)
DGO 5.6 +0.3 (5-6.5) 6.6 75%0.2 (7-7.8)

0 14.9 +1 (13.5-17) 7.2 29.1+ 1.1 (27.5-30)
Pharynx 129 + 7 (112-138) 5.4 111 + 4.1 (107-118)
End of pharyngeal glands 161 + 11.3 (130-175) 7.1 124 + 5.8 (118-133)
Secretory-excretory pore 120 +10.8 (93-141) 9 110 + 5.2 (105-116)
Anterior end to vulva 666 + 52.1 (554-762) 7.8 402 * 31.2 (365-450)
Body width 45.1 + 3.9 (37-50) 8.9 214+ 1.5 (20-23)
Tail length 21.5 + 3.1 (14-26) 149 19.9+1.7 (17.5-22)
Anal body width 28.2 +2.6 (22-32) 9.2 12.6 +0.6 (12-13.5)
Tail annules 10 £1.3 (9-14) 134 -
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Fig 6. Distribution of species of the family Hoplolaimidae collected from rangelands and forests soils of Kerman province.
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Table 6. List of species of the family Hoplolaimidae collected from rangelands and forests soils of Kerman Province, Iran,
together with their collection localities and relative abundances (%).

Nematode species RA% Vegetation/Host Locality/ County Type of climate
Helicotylenchus abunaamai 0.47 Juncus Kerman (Golbaf) Hot and ultra-dry
Helicotylenchus digitiformis 0.47 Pine Kerman (Baghin) Temperate foothill
Helicotylenchus digonicus 24 Artemisia agfrzgsesri, Meadow- Jiroft (Sardoiyeh) Cr%?ﬂr?far?r;ir;d
onecnsoats 56 S0 R Lo KT (PSR 20 st

Meadow-grass, Reed, Juncus,
Cynodon dactylon, Phalaris,
Mentha longifolia

Helicotylenchus minzi 5.1

Helicotylenchus pseudorobustus 1.9

Horsetail, Mentha longifolia,
Tamarisk, Pine, Populus

Salix sp., Meadow-grass
Populus, Colchicum sp., Poa,

Bardsir (Lalehzar) Hot and dry
Sirjan (Balvard), Ravar
(Hojedk), Baft (Jadeh- e

Daryacheh), Kerman (Mahan), Temperate foothill;

Kerman (Kohpayeh), Zarand Hot and dry
(Dasht- e Khak), Kohbanan
(Pabdana madan)
Kerman (Rayen), Rabor
(Hanza), Jiroft (Sardoiyeh)
Rabor (Markazi), Jiroft

Cold and semi-arid
mountainous
Cold and semi-arid

Helicotylenchus vulgaris 24 Meadow-grass (Sardoiyeh) mountainous
Hoplolaimus indicus 0.47 Mentha longifolia Anbarabad (Dow Sari) Hot and dry
Rotylenchus glabratus 0.47 Reed Jiroft (Gaz Abad) Hot and dry
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