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Abstract

Rangeland and forest ecosystems in Kerman province are vital to sustaining arid and semi-arid
environments. Plant parasitic nematodes, despite being present in all ecosystems, they are often overlooked
due to their hidden nature. Among them, root endoparasitic nematodes of the family Pratylenchidae are
particularly important. In this study, 32 nematode species of the superfamily Tylenchoidea, including five
species of Pratylenchidae, were collected and identified in the rhizosphere of rangeland and forest plants in
Kerman Province. The identified species include Hirschmanniella gracilis from meadow-grasses;
Zygotylenchus guevarai from Cynodon dactylon and Mentha longifolia; Pratylenchus neglectus from wild
almond, meadow-grasses and alhagi; and P. thornei from barberry, meadow-grasses, tamarisk, wild
chamomile and reed. Additionally, P. dakotaensis was identified in one soil sample from the rhizosphere of
meadow-grass, based on morphometric and morphological characteristics. This species is characterized by a
head with three annuli, areolated outer bands of the lateral field (mainly at the anterior and posterior ends of
the body), a conical tail with a blunt end and irregular annulation, and the presence of males. This is the first
report of P. dakotaensis from Iran. Among the identified species of the family, P. thornei was the most
widespread and diverse host rang species, and the most common habitat for root lesion nematodes and H.
gracilis was meadow-grass. This study highlights root-lesion nematodes as significant contributors to
vegetation damage in Kerman province’s rangeland and forest ecosystems, with potential risk to neighboring

agricultural lands.

Keywords: Kerman province, Rangeland, Forest, Pratylenchus dakotaensis, Pratylenchidae

*A part of Ph.D. thesis of the first author, submitted to the School of Agriculture, Shiraz University.
“*Corresponding author’s E-mail address: karegar@shirazu.ac.ir

Ph.D. Student of Plant Pathol., School of Agric., Shiraz Univ., Shiraz, Iran

2Prof. of Plant Pathol., School of Agric., Shiraz Univ., Shiraz, Iran

299 ya4


mailto:karegar@shirazu.ac.ir

YAA-YYE A FY o /F o kel /08 W/ ol slas,bow

(S$53liS DY pame 5 ooladl oyl b
UL Sege 63,5 (e s Pratylenchus .-
s G 5 A Sl gkl 5l an alS ST
sl S Ve Sonp i ol Sl Jl s
Sl dlie Ole .l oy Sl OF Sbse sl
P. penetrans (Cobb, 1917) Filipjev & (4
Ol e oLS ¥ev 51 5 Schuurmans Stekhoven, 1941
;> (Handoo et al. 2021) c_lea s ijl5 S
« s Pratylenchus > (il slaas S ol
P. neglectus (Rensch, 1924) Filipjev & 242>
P. thornei Sher & s Schuurmans Stekhoven, 1941
=05 DY a5l 5 s =l L Allen, 1953
S SS peaman 5 Lhedd 5158 il SL
Hirschmanniella  Zygotylenchus s ..> ;|
Sl el ol S Ol Gl (o 5l
.(Alvani et al. 2016)

bl 2,500 3 SledSl 5 5 5dome Sla o)
e Ol sla JKr 5 @l ALS S lassles
@l sl S La ey ol s Gl 4 S
Jod gla K 5 w10 51 LS SO s3ol3T ks
slaibul = 55w S5 ol glaals o6 J
i sl sl S8 F 0S5 ol iS
aiol 3 S 5l 0, s Pratylenchidae o5l 5l =
Cin aS cuload 518 calises OLS aio, b
A 5 e DS Ll e 5 8 ol a8
!

Pratylenchus elamini Zeidan & (ga -5 -)
Hosseinivand) ol=s 55 5,0 e 51 Geraert, 1991
P. kasari Ryss, 1982 ¢4, -Y .(et al. 2020
Bahrehbar) ;b olial Olgor o adlae 55 4y Ol s 5l
&b— 5| P. neglectus a8 -Y (et al. 2014
s 5! uJ_<;>.jC;|f sl ol s 5 olalS

300

PRV

352 58S Ol 0 555k Olge 4 Ole S Ol
3sd= S 5l Gl s ) i, b
SLSa APV Ol s e e kS WAV
3 i ool L) K O Jbta A1 F,200 &
(Anonymous 2024) 4_as o |25 (Gl jaset s
5 b Gl ( Sistaas bl Gla gt S|
Sypme S La0l S oS oS ditees (glotiSd
3 ALS S e a s el B S S A g
IS o Ll gl (S5 S) A e S
3 oS F o s e o sl (Koach et al. 2021)
gy gl dac s Soe 5l andis o Jb 51 055 0
23 bl i d 5 a8 e 80 o SIS 5 oalS
<ol (Briar et al. 2012) 10505 (s ST Slos
Laol jlisl 5 alS 1S bbbl o) £55 e
Ay 5 bl o ol U 5100 B ol age sl
232,58 il ol cuel e gl 4 LS
5 OLa a0l e b Ladbiles ol 2 S3 Gl 2 et
3503 3555 Ladl slulid 4 (gl 5L a3 o
.(Seesao et al. 2017)

Pratylenchidae Thorne, 1949 ol gl= slaasle
OlalS s, Sl byw 5 2l Jtls gl ISS1 T s
Lpd e golaBl Ol Col 5 s il e
Soolest 5 e Jalse 5 S eslils ol glasl
WS e e 31 (g505LES il Y s
(T e et WS g (33 e LS e
03 K sled 4 Olgr 3 o Ol s 5 (SO e S
Pratylenchus Filipjev, 1936 sLa .o sl gl ol
Hirschmanniella Luc & Radopholus Thorne, 1949
51 Nacobbus Thorne & Allen, 1944 , Goodey, 1964
L3 o O pnn (§3L23) S310L5 sl DA
.(Geraert 2013)

Yoo



Ol S Ol gla K &l Pratylenchidae glausle oas S8 5 ad

SoolS calsee OalS 5l z~ « Pratylenchidae
HGIW PR W

S -

5 =3 oLalS 511880) Luc & Goodey, 1964

Ali Ramaji et al. ) T 5 Sy adaie 5y Siads

4,5 -Y .(2006b, Jahanshahi Afshar et al. 2006

ol s 51 P hexincisus Taylor & Jenkins, 1957

Hirschmanniella gracilis (de Man,

(Neshat et al. 2011) Ol> ;o Ol g 53wy
(o= 5 Al i Ol 53 31 P neglectus 4 S Y
OLalS oo Sz (S 05 gllans bl e =
(Db Ll g )3 05 5 amig of o Ol o)
Afzali et al. 2022, Ali ) Ol sy 5 Ol v Ol S
Ramaji et al. 2006a, Ali Ramaji et al. 2006b,
Barooti & Hoseininejad 2004, Gharakhani et al.
2010, Jahanshahi Afshar et al. 2006, Neshat et al.
2011, Rafiee et al. 2010, Shekari Mahoonaki et al.
5V P. penetrans 45,8 - (2023, Sirat et al. 2023
5O ladliw g s s 15,5 5 oly3 Olals
Ali Ramaji et al. 2006b, Sharify Rostam-) ol=—..5,
P. pseudopratensis 45,5 -0 .(Abadi et al. 2023
Ol g 53 plalyy 5wy Ol 55 Seinhorst, 1968
P. thornei s ;S —# .(Ali Ramaji et al. 2006a) Ol S
Lot 1555 il 55501 e Il a0l s
23 o3 Sl ple 5 pdS Gl s Gl cam
530l Ol il Olwnd s Ole S a0l g
Ali Ramaji et al. 2006, ) OLor 5o 5 = 52gS «Zd r
Ali Ramaji et al. 2006b, Barooti & Hoseininejad
2004, Gharakhani et al. 2010, Jahanshahi Afshar et
.(al. 2006, Neshat et al. 2011, Rafiee et al. 2010
0 Mg 5 e o5 olals 5IP. zeae 4 S -V
Ali Ramaji ) Ol o 5 o (SOL el slapl g
et al. 2006b, Gharakhani et al. 2010, Neshat et al.

2305l 5 asy (m LS s (s g bl )
OLdS (o p 555 (s Ol g (ST glallwl
Ol (o (slidelS B i (58 0 5 Ol )
Hashemi & Kheiri 2002, Jahanshahi Afshar et al. )
2006, Mehrabian et al. 2020, Mirshekari &
Abdolahi 2014, Mohammad Deimi & Mitkowski
2017, Mohammad Deimi et al. 2008, Mortazavi et
al. 2021, Roshan-Bakhsh Ghanbari et al. 2016,
P. teres (teres Khan s« ,S —Y .(Sohrabi et al. 2018
& Singh, 1975 or vandenbergae Carta, Handoo,
43 s Ol s 5l Skantar, van Biljon & Botha, 20027?)
.(Bahrehbar et al. 2014) ,.,Ls Oleul Olgr o aikais
Ol s 5 L )> (o5l e I P thornei a0 S -0
57 oy an bsh s 5 Sl el e 5l IS
WOl S o (g3 Ol (SHI glaobial 55l 5k
e (S5 s Ol ) OLdS a5 4 LSS
Ghaderi et al. 2012, Hashemi & ) L _.liolS &
Kheiri 2002, Jashiran et al. 2013, Mehrabian et al.
2020, Mohammad Deimi & Mitkowski 2017,
Mohammad Deimi et al. 2008, Mortazavi et al.
P. vulnus ¢4 ,S —# (2021, Sohrabi et al. 2018
(A 4 ls s Ol s 51 Allen & Jensen, 1951
Sohrabi et) Lo lielS FL Sl s O 5 1255
(sl Bl 5 B 5 e Ol s et «(al. 2018
4 S -V (Niasti et al. 2016) sy sla | S
B e B P. zeae Graham, 1951
Gharakhani et al. ) Ols S Obeul SOL e Ol e
Zygotylenchus guevarai (Tobar 4,5 -A .(2010
a_isl 5 31 Jiménez, 1963) Braun & Loof, 1966
Mehrabian et al. ) ol J Sleal sLT o 5 55 byl
(2020
sl gl = 5la 8 i 5 S0l S Okl s

301



YAA-YYE A FY o /F o kel /08 W/ ol slas,bow

a2yl % 5 Tylenchoidea Orley, 1880 o5l 5L =YL
Soslamar Ole S Oliul m 5 a0 OLaLS
Tylenchidae (slLaeslgils s as a5 S SLubs g
(a8 1) Orley, 1880
(a8 4 5) 1934
5 (=58 «_z») Chitwood & Chitwood, 1950

Hoplolaimidae Filipjev,

Dolichodoridae Chitwood in

A5l 5 (55 =) Pratylenchidae Thorne, 1949
sl cweal s a adlie 0l 53 () Jsds)
a0l 035 ol Joily 5 4ty —
ol a5, Pratylenchidae osl gl slad sl
Joli 4«5 S =, Pratylenchidae ol gL .ol
[P. dakotaensis [P. thornei [Pratylenchus neglectus
Zygotylenchus guevarai s Hirschmanniella gracilis
£33 5 Sl i 5 Ad gLl 5 sl e
JSs ) Jsa) 55 Poothommei 48 & by e Slses
Ol ol slakles 048 (¢l » 45 P. dakotaensis 4 S .()
Sosmo Sl s LS s 4 il o A
o, Lol S Slaseie 4 L sl o3l T i

) oS

Hirschmanniella gracilis (de Man, 1880) Luc « 5
& Goodey, 1964

(Y &Y Jga)

L i Sl 4 O 5 e il O tlresls
o plaadl Ll IS5 55 a0 mha 5l sdiast oS
T 00 by o ey Koo (VA N0 5 0
335 5SSl Sl Ll e Jsb old sl gbls sl
23 o5 pam O Jsb plad 53 (LS layls ¢S Ll g
sl akd 5o slasls ey 4 O LDl 5
38 G, lS Lol S 5 o e iy o 4 S
OIY=X/V) ¥IV acds 5 VV/O-Y /MY ol Lo w

to s Al = B ol hls 0 LSl es e S

302

OLLS e Ul s 5 31 Z. guevarai <45 —A (2011
Obr s (e Ol S (Slalliv g 55 5555 5 2155
Ali Ramaji et al. 2006b, Barooti & ) Ole—od,
Hoseininejad 2004, Gharakhani et al. 2010, Neshat
et al. 2011, Pourjam et al. 2000, Shokoohi & Nadi
(2012
Lo S Dbl ALS (i3 5 bl o g5 4 a5 &
JUE T I S PR ST NP BLL gy (RGP
BYYT I LCE PP SO P K S CIC (P |
sladsle 5l Y Sz 25y Jlen|
a3 el G U s o3Y (ege LS IS
S 5 e bl s e Kl glansls plabs
e ity Olpan Sl AT s 655 ol
o e e SlaS S G ST 5 gm0

'Jj'“:‘

o r SRR, 90l

el Al S gladsle pluls e o

LA sladlv b ole S Okl sla [ 5 85114
3 e OLalS 5lady, 5 S el YT i VE Y
S eslitul L bl ol sanl s S L;),I@,.» PLees
s oy Lo s (Jenkins 1964) ;.4 Slow S,
B N (Whitehead & Hemming 1965)
de Grisse ) o1 O cp melS & Laliles JUisl 5 s
g ol il el b esls sladlad (1969
L bl aiancsy, 5 o hdcsu) wyp k3 S
5oz mosd 4 e S8 S See Sl ealind
(’L’*;‘ CorelDRAW 2019 )l}_élrj_; Slesliad b s 5

S
Cow s

‘)DJA_Q-Y' )‘4_:}§\~Y J‘Jx_xs‘rﬂjﬁo__{‘).ﬁ



Ol S Sll gla S 5 &1 51 Pratylenchidae bbb g S, 5 a5

#
(RA) T Slsl 3 Ao s 5 Jowe Ola S Ol gla K &l 3 edd s ,ic,,, Tylenchoidea esl gYb o & o gd .\ g

Table 1. List of species of the superfamily Tylenchoidea collected from rangelands and forests of Kerman province, Iran; location and their
Relative Abundance, RA.

No. Nematode species RA% Vegetation/Host Locality/ County
1 Basiria aberrans 0.47 Mentha longifolia Kohbanan (Pabdana Madan)
2 Basiria gracilis 0.47  Cynodon dactylon Kerman (Kohpayeh)
3 Boleodorus thylactus 2.4 Meadow-grass, Rosa canina, Cynodon dactylon, Barberry Bardsir (Qaleh Askar), Kerman (Kohpayeh), kerman (Mahan), Jiroft (Sardoiyeh)
4 Coslenchus polygyrus 0.47 Sphagnum Kerman (Sirch-Shahdad)
5 Coslenchus rhombus 0.47 Carex sp. Rafsanjan (Mes-e Sarcheshmeh)
6 Filenchus terrestris 0.47  Pinus sp. Kerman (Mahan)
7 Filenchus vulgaris 1.41 Alopecurus sp. Jiroft (Sardoiyeh)
8 Irantylenchus vicinus 1.88 Juncus, Cynodon dactylon, Artemisia aucheri Kerman (Mahan), Kerman (Kohpayeh), Kerman (Sirch-Shahdad)
9 Neopsilenchus magnidens 1.41 Barberry, Mentha longifolia, Hordeum violaceum Jiroft (Sardoiyeh)
10 Psilenchus aestuariurs 188 Reed, Meadow-grass Jiroft (Hossein Abad), Kerman (Mahan), Zarand (Bab Tangal), Kohbanan
(Pabdana Madan)
11 Helicotylenchus abunaamai 0.47  Juncus Kerman (Golbaf)
12 Helicotylenchus digitiformis 0.47 Pine Kerman (Baghin)
13 Helicotylenchus digonicus 2.4 Artemisia aucheri, Meadow-grass Jiroft (Sardoiyeh)
14 Helicotylenchus exallus 5.6  Meadow-grass, Cynodon dactylon, Reed, Licorice, Horsetail, Mentha longifolia, Tamarisk, Pine, Populus Kerman (Kohpayeh), Zarand (Bab tangal), Bradsir (Golzar), Bardsir (Lalehzar)
15 Helicotylenchus minzi 5.1  Meadow-grass, Reed, Juncus, Cynodon dactylon, Phalaris, Mentha longifolia Sirjan (Balvard), Ravar (Hojedk), Baft (Jadeh- e Daryacheh), Kerman (Mahan),
Kerman (Kohpayeh), Zarand (Dasht- e Khak), Kohbanan (Pabdana madan)
16 ;‘zﬁ;ﬂz‘;ﬁ: 1.9  Salix sp., Meadow-grass Kerman (Rayen), Rabor (Hanza), Jiroft (Sardoiyeh)
17 Helicotylenchus vulgaris 2.4 Populus, Colchicum sp., Poa, Meadow-grass Rabor (Markazi), Jiroft (Sardoiyeh)
18 Hoplolaimus indicus 0.47 Mentha longifolia Anbarabad (Dow Sari)
19 Rotylenchus glabratus 0.47 Reed Jiroft (Gaz Abad)
20 Tylen.c horhynchus 0.47  Juncus Kerman (Golbaf)
crassicaudatus
21 Tylenchorhynchus clarus 0.94 Reed, Fraxinus sp. Bardsir (Golomak), Kerman (Chatrod)
22 Bitylenchus serranus 2.82 Meadow-grass Jiroft (Sardoiyeh)
23 Merlinius brevidens 2.82 Meadow-grass, Alopecurus sp., Hordeum violaceum, Mentha longifolia, Artemisia aucheri, Peganum harmala Jiroft (Sardoiyeh), Kerman (Mahan)
24 Amplimerlinius macrurus 0.47 Meadow-grass Bardsir (Lalehzar)
25 Paramerlinius hexagrammus 0.47  Wild almond Shahr-e Babak (Khatoonabad)
26 Pratylenchoides ritteri 0.47  Astragalus brachycalyx Rafsanjan (Mes-e Sarcheshmeh)
97 Scutylenchus rugosus a7 Phyla nodiflora, Tamarisk, Bromus sp., Reed, Cynodon dactylon, Hertia angustifolia, Meadow-grass, Astragalus Manojan (Qanat- e Sare Ras), Jiroft (Gazabad), Jiroft (Sardoiyeh), Kerman
brachycalyx (Markazi), Kerman (Mahan), Ravar (Hojedk), Rafsanjan (Mes-e Sarcheshmeh)
28 Hirschmanniella gracilis 1.88 Meadow-grass Jiroft (Sardoiyeh), Bradsir (Lalehzar), Bardsir (Qaleh Askar)
29 Pratylenchus neglectus 141 Meadow-grass, Alhagi, Wild almond Shahr-e Babak (Khatoonabad), Bam (Dehbakri), Jiroft (Bagh Ali shir)
. . . . Jiroft (Sardoiyeh), Rafsanjan (Mes-e Sarcheshmeh), Sirjan (Balvard), Baft
30 Pratylenchus thornei 3.29 Barberry, Tamarisk, Reed, Wild chamomile, Meadow-grass, Peganum harmala (Jadeh- ¢ Daryacheh), Zarand (Bab Tangal), Kerman (Mahan)
31 Pratylenchus dakotaensis 0.47 Meadow-grass Jiroft (Sardoiyeh)
32 Zygotylenchus guevarai 0.94 Mentha longifolia, Cynodon dactylon Jiroft (Sardoiyeh), Kerman (Kohpayeh)

Yor

303



YAASYYE A F2Y b /¥ ojles /08 il / (AL sl o

3500000

3300000
3300000

Climate situation ’
§1 ol cumdy g
s 51 s oS Jaina e
’ Po:’thlllou.l temperate
g Sia 1 gpf Hormozgan
Hot and Ultra-dry §
KA CPPRTE s % B
’ Cold and s%n{i-aﬁ:l n‘f)untm):ous -:)-'-lé
»3
b ool 2
Hot and Dry .S
>
’ ‘—UL)‘ At g (’)§ Scale g
Hot and semi-humid L ki
ot and semiumt 1:2,300,000 Ubie 1
60 30 0 60 120 180 240 o)
Kilometers
T T
400000 600000
. Pratylenchus thornei * Pratylenchus dakotaensis - Zygotylenchus guevarai

O Pratylenchus neglectus l:l Hirschmanniella gracilis

Sl S Sl gla Jr 5 1510 51 0dd (5,5l Pratylenchidae esisls sl 8 281, ) S
Fig 1. Distribution of species of the family Pratylenchidae collected from rangelands and forests of

Kerman Province.
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Table 2. Morphometrics of the females and males of Hirschmanniella gracilis collected from Kerman

province. Data are expressed as means + standard deviation (range), and the measurements are in pm.

Characters Females Males
n 17 5
L 1946 + 207 (1700-2263) 1724 + 105 (1615-1841)
a 58.2+ 4.3 (48.7-64.6)  64.7 + 4.1 (58.9-68.4)
b 12.0 + 1 (10.6-14.9) 115+ 1.1 (10.1-12.6)
b’ 5.0+ 0.4 (4.3-5.8) 5.2+0.3 (4.9-5.8)
c 16.0 £ 0.9 (14-17.6) 16.5 + 1 (15.5-18)
¢’ 5.4+0.6 (4.3-6.8) 49+0.4 (4.2-5.5)
\% 52.1+1.5(49.3-54.4) -
Stylet length (St) 21.8 + 1 (20-24) 20.6 + 0.4 (20.2-21.2)
L/St 89+8.2(77.3-104.3)  83.4+4.1(77.6-87.8)
Sto%L 1.1+0.1(0.9-1.2) 1.2+0(1.1-1.2)
St%Pharynx 13.3+0.7 (12-14.7) 13.8+0.9 (12.6-14.7)

Anterior end to center of median bulb
Anterior end to secretory-excretory pore
Anterior end to pharyngo-intestinal junction
Anterior end to end of pharyngeal glands
Pharyngeal overlapping

Anterior end to vulva

Anterior end to anus

Distance between vulva and anus

Body width

Vulval body width

Anal body width

Tail length

Spicule length

Gubernaculum

94 + 4.6 (88-106)
152 + 13.6 (122-180)
161 + 9.4 (145-176)
385 + 30.2 (347-440)
223 + 30.4 (190-280)

88.6 % 6 (80-95)

152 + 11 (142-169)
149 + 9.8 (137-160)
331+ 36.7 (275-371)
186 + 21.1 (161-210)

1014 + 113 (851-1222) -

1824 + 196 (1590-2128)

1619 + 105 (1511-1739)

892 + 104 (741-1095) -

33.5 + 4.5 (30-45)

26.7 +2.8 (23.6-31)

34.1 + 4.3 (30-45) -

22.6 +2.9 (20-29.2)
122 +12.7 (100-150)

21.3 +2 (19-24.5)
104 + 1.4 (102-106)
37.1+0.7 (36-38)
13+ 1 (12-14.6)
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Fig. 2. Hirschmanniella gracilis: A, B, E, F & H-J: Female. C, D, G & K: Male. A: General body
shape; B & C: Head and stylet; D & G: Male, Anterior and Posterior ends of body; E, H & J: Lateral
field incisures at level of pharynx, midbody and posterior end of body, respectively; F: Spermatheca;

I: Tail and mucron at tail terminus; J: Phasmid; K: Spicules and gubernaculum.
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Table 3. Morphometrics of the females of Zygotylenchus guevarai, Pratylenchus neglectus and P.

thornei collected from Kerman province. Data are expressed as means * standard deviation (range),

and the measurements are in pum.
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Characters/species

Z. guevarai

P. neglectus

P. thornei

Stylet length (St)

Stylet knob width

Stylet knob height

L/St

Sto%L

St%Pharynx

Anterior end to center of median bulb
Median bulb length

Median bulb width

Anterior end to secretory-excretory pore
Anterior end to pharyngo-intestinal junction
Anterior end to end of pharyngeal glands
Pharyngeal lobe overlapping

Anterior end to vulva

Anterior end to anus

Distance between vulva and anus

Body width

Vulval body width (VBW)

Anal body width

Post-vulval uterine sac (PUS)
PUS/VBW

PUS/Vulva-anus (%)

Tail length

Tail annules

Phasmid annules from terminus tail
Lateral field width

5

604 + 28.6 (562-628)
26.6 + 1.3 (24.9-28.1)
53+0.2 (5-5.6)
3.7+0(3.6-3.8)

17.6 +1.1 (16.2-19)
2.3+0.2(2-2.6)

61.4 + 1.2 (59.6-62.4)
16.2 +0.7 (15.2-17)
43+0.6 (3.8-5.2)
2+0.2(1.8-2.3)
37.1+1.1(35.9-38.7)
2.6+0(2.5-2.7)

143 +1 (13.3-15.7)
64.2 + 2 (62-67)

15.7 +1.1 (14.5-17)
12.4+0 (12.4-12.5)
96.5 + 7.8 (85-102)
114 + 5.4 (108-121)
162 + 5.9 (156-170)
48.7 + 3.4 (44-52)
371+ 24.9 (335-392)
569 + 28 (529.5-595)

23.6 +0.4 (23-24)
14.8 + 0.8 (14-16)

34.2 +2.3(32.5-37.6)
21.5+ 2.5 (19-25)
7.5+1(6-8)
7.7+0.2 (7.5-8)

16
476 + 41 (431-566)

28
617 + 67 (493-791)

25.2+£2.1(22.2-30.1) 32 £ 2.5 (26.3-39.5)

6.3%0.6 (5.5-7.9)
4.3+0.4 (3.7-5)

6.7 0.7 (5.3-8.2)
4.4+05 (3.7-5.6)

19.6+3 (15.7-25.4) 19.9+1.8(17.1-23.8)
22+03(16-2.7) 24%0.2(2-2.9)
81.8+ 0.8 (80.3-83.1) 75.7 + 1.2 (73.5-78.2)
16.8+0.5 (16-18.1) 16.7 0.5 (16-17.5)

4.9+0.3 (4-5.5)
25+0.1 (2.4-2.8)

44+0.3 (3.7-5)
2.3+0.1(2-2.6)

28.2+ 1.8 (26.1-32.7) 36.8 % 3.6 (30.8-46.2)

3.5+0.2 (3-3.8)

2.7+0.2(2.1-3.2)

22.3+£1.4(20.3-24.5) 18.3 +1 (16.1-20)

46 + 2.6 (42-51)
13.5+0.9 (11.6-16)
11.2 0.7 (10-13)
80.5 + 6.6 (70-92)
75.6 % 4.5 (68-84)
111+ 7 (97-121)
35+ 5.3 (25-41)
390 + 34 (345-463)

57.3 % 3.8 (51-64)
14.3+0.8 (13-16)
11+0.6 (9.5-12.3)
90.6 + 6.4 (80-110)
91.1 % 6.1 (81-105)
139 + 10 (114-160)
47.6 % 12 (26-66)
468 + 54 (372-613)

451 + 37.7 (407-532) 586 + 64.9 (467-757)
337 + 24.3 (302.5-359) 63.5 * 6.3 (54-75)
22.6 +0.7 (21.7-23.5) 18.8+ 0.8 (17.5-20.5) 19.2 + 1.5 (16.7-24)

175 + 1 (16-20)
11+ 0.9 (9.8-13.3)
20.3 + 2.4 (17-24)
1.1+0.1(1-1.3)

123 + 14.5 (95-154)

18.6 + 1.5 (16.4-23)
12.4+1.3 (10.3-16.5)
23.2+2.5 (18.3-31)
12+0.1(1-1.7)

31.9+3.2(27.3-38.1) 20.1 + 2.2 (18-29.4)

24.7 + 4.8 (17-34)
19.6 + 1.8 (16-24)
145+ 1.5 (11-17)
6.7+ 0.5 (6-8)

30.9 + 3.4 (25-39)
26 + 2.4 (21-29)
14.1+1.6 (12-17)
6.2+ 0.7 (4.7-9)
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Fig. 3. Zygotylenchus guevarai (Female): A: General body shape; B-D: Head, stylet and cephalic
framework; E: Pharyngo-intestinal junction; F: Longitudinal incisures of lateral field at mid body, G:

Vulval slit; H: Spermatheca; | & J: Posterior end of the body and tail; K: Phasmid.
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Fig. 4. Pratylenchus neglectus (Female): A: General body shape; B-D: Head, stylet and cephalic
framework; E: Spermatheca; F-H: Lateral field incisures; I: Phasmid; J: Posterior end of body, vulva

and anus; K & L: Posterior end of body and tail.
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Fig. 5. Pratylenchus thornei (Female): A: General body shape; B & C: Head and stylet; D: Cephalic
framework; E: Lateral field and additional oblique lines in the central band; F: Crenated outer lines

of lateral field; G: Spermatheca; H: Tail; | & J: Posterior end of body and phasmid.
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Table 4. Morphometrics of the females and males of Pratylenchus dakotaensis collected from Kerman

province compared to the main population Data are expressed as means + standard deviation (range),

and the measurements are in pm.

Characters
n

L

a

b

b’

c
C
\%

Stylet length (St)

Stylet knob width

Stylet knob height

L/St

St%L

St%Pharynx

Lip width

Lip height

Anterior end to center of median bulb
Median bulb length

Median bulb width

Anterior end to secretory-excretory pore
Anterior end to pharyngo-intestinal junction
Anterior end to end of pharyngeal glands
Pharyngeal lobe overlapping

Anterior end to vulva

Anterior end to anus

Distance between vulva and anus

Body width

Vulval body width (VBW)

Anal body width

Post-vulval uterine sac (PUS)

PUS/VBW

PUS/Vulva-anus (%)

Tail length

Tail annules

Phasmid annules from terminus tail

Spicule length

Gubernaculum length

Lateral field width

’

Females

14

565 + 24.7 (525-603)
25.5 + 1.3 (23.1-27.5)
6+0.6 (5.1-7.4)
4.1+0.3(3.6-4.8)

18 +0.9 (16.4-20.1)
22+0.1(1.9-2.4)
78.3 +1.3 (76.5-80.3)
16.7 0.3 (16.0-17.3)
46+0.3(4.1-5.2)
2.4+0.1(2.3-2.7)
33.6 +1.3(31.9-35.7)
29+0.1(2.7-3.1)

18 + 1.6 (15.3-21.6)
9.1+0.2(8.6-9.5)
3.8+0.2 (3.4-4.2)

58 + 4.2 (46-62)

17.6 + 11.3 (14-57)
12 +0.5 (11.4-13)
89.5 + 5.4 (78-98)
93,5+ 9 (77-112)

137 + 9.9 (120-155)
41.8 + 6.2 (30-50)
442 + 23.5 (402-476)
533 + 24.5 (492-572)
93.7 + 8.1 (80-110)
22.1+ 1.7 (20-26)
19.5 + 1 (18-21.5)

14 +0.9 (13-16.3)
24.6 + 1.3 (22-26)
1.2+0 (1.1-1.4)

26.4 + 1.9 (22.6-29)
31.2+1.2 (29-33)
25.2 + 1.4 (23-27)
11+ 1.1 (9-13)

7.2+0.7 (6.4-8.6)

Males

7

510 + 21.6 (475-541)
28.4 + 1.6 (25.8-30.8)
5.7 +0.4 (5-6.3)
3.7+0.1(3.4-4)

15.6 + 0.3 (15-16.1)
25%0.1(2.3-2.6)
16.1+0.5 (15.3-17)
3.9+0.2(3.5-4.2)
21+0.1(2-2.3)
31.6 £1.2 (30.4-33.8)
3.1+0.1(2.9-3.2)

18 +1.1 (15.7-19.4)
8+0.2(7.7-8.5)
35+0.2(3.3-3.8)
57.4 + 5.5 (47-65)
12.8+0.9 (11-14)
10.2 + 0.3 (9.8-10.8)
85.4 + 4.4 (80-91)
89.4 + 5.1 (85-97)
135 + 5.4 (125-142)
45,5 + 5.7 (37-52)

478 + 19.9 (445-506)

17.9 +1 (17-20)

12.8+0.2 (12.5-13.2)
32.7 + 1.8 (30-35)
11.1+ 0.6 (10-12)
17.7 +0.3 (17-18)
48+0.2(455.2)
6.1+0.2 (6-6.7)
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Fig. 6. Pratylenchus dakotaensis (female): A: General body shape; B-D: Head and stylet; E & H:
Areolation of lateral field at mid body and pharynx level; F: Spermatheca; G: Vulva and post-uterine

sac; I: Phasmid and areolated lateral field at posterior end of body; J: Tail and irregularly annuli.
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Fig. 7. Pratylenchus dakotaensis (female): A: Pharynx; B: Vulva and spermatheca; C-E: Variation of

tail shape; F: Phasmid position.
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Fig. 8. Pratylenchus dakotaensis (male): A: General body shape; B: Head and stylet; C-E: Spicules and

Bursa; F: Areolated lateral field at spicules region.
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Fig. 9. Pratylenchus dakotaensis: A: General body shape; B: Head and stylet; C: Anterior end body
and pharynx; D: Lateral field at level of pharynx; E: Lateral field at mid body; F: Vulval slit and
ovary; G & H: Body posterior end and tail; I: Lateral field and phasmid at tail region; J & K: Spicule

and gubernaculum; L: Lateral field at spicule region.
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