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Abstract: Three populations of criconematids belonging to the subfamily 
Macroposthoniinae, representing three species Mesocriconema kirjanovae, M. 
surinamense and Criconemoides amorphous were recovered from two 
different geographical localities in East Azarbaijan province, northwest Iran. 
The recovered populations were characterized morphologically. Iranian 
population of M. kirjanovae is characterized by 437-542 μm long females, 
having 86-97 retrorse body annuli with smooth to finely crenated margin, 
cephalic region with two, non-retrorse annuli, 56-62 μm long stylet, the 
anterior lip of the vulva with two projections and conical tail with acute tip. 
The recovered population of M. surinamense is characterized by 495-640 μm 
long females, having 87-94 retrorse body annuli with smooth margin, four very 
large and flattened submedian lobes, 74-82 μm long stylet, open vulva, its 
anterior lip with two small lobes, vagina straight and tail rounded with one or 
two terminal lobes. The Iranian population of C. amorphous is characterized 
by 502-697 μm long females, having 66-73 retrorse body annuli with smooth 
to rough margin, four pseudo-submedian lobs, labial disc elevated, 72-80 μm 
long stylet, vulva closed, tail bluntly conoid and its tip uni- to multi- lobed. 
The characteristics of the three studied species were in agreement with those of 
the original; and the data of other populations. The two species M. kirjanovae 
and M. surinamense are new to nematode fauna of Iran; and the morphological 
and morphometric data of the Iranian population of C. amorphous are 
presented for the first time. 
 
Keywords: Criconemoides amorphous, East Azarbaijan province, Mesocriconema 
kirjanovae, M. surinamense, taxonomy 

 
Introduction12 
 
According to Geraert (2010), the two genera 
Mesocriconema Andrássy, 1965 and 
Criconemoides Taylor, 1936 belong to the 
subfamily Macroposthoniinae Skarbilovich, 
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1959. The genus Mesocriconema can be 
separated from Criconemoides by having first 
labial annulus seldom separated from the 
succeeding annuli (vs first and second labial 
annuli separated), submedian lobes (true 
submedian lobes absent) and an open vulva with 
often ornamented anterior lip (vs a closed vulva 
with a non-ornamented anterior lip) (Geraert, 
2010). Furthermore, in a molecular phylogenetic 
study based upon the near-full-length sequences 
of the small subunit ribosomal DNA (SSU 
rDNA) of different criconematid genera, 
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Mesocriconema appeared as a monophyletic 
genus, but Criconemoides appeared as a 
paraphyletic taxon (Powers et al., 2017). 

Until now, 10 species of Mesocriconema 
and six species of Criconemoides have been 
reported from Iran (Eskandari, 2018). During 
present study, three species of two 
abovementioned genera were recovered from 
northwest Iran that are characterized by 
morphological and morphometric data.  
 
Materials and Methods 
 
About 182 soil samples were collected from 
different regions of East Azarbaijan province, 
northwest Iran, during 2016-2017. The 
nematodes were extracted from the soil samples 
using the rapid flotation-sieving and 
centrifugation method (Jenkins, 1964). The 
slow fixation method was used for preparing 
permanent slides (Jahanshahi Afshar et al., 
2019). Morphological characters were studied 
using an Olympus BX51 light microscope 
equipped with differential interference contrast 
optic (DIC). The light microphotographs were 
taken using an Olympus DP72 digital camera 
attached to the microscope. Morphometrics 
were performed using a drawing tube attached 
to a Nikon E600 light microscope. 
 
Results  
 
Mesocriconema kirjanovae (Andrássy, 1962) 
Loof and De Grisse, 1989 
(Fig. 1; Table 1) 
Description 
Female: Body short, ventrally arcuate after 
fixation, tapers towards both ends, more 
towards the posterior end. Annuli retrorse with 
smooth to finely crenated margin, sometimes 
with one to four anastomoses along the body. 
Lip region not offset, with two annuli, the first 
annulus15-18 and the second annulus 17-21 μm 
wide. Four small submedian lobes and labial 
plates present. Stylet with anchor shaped knobs. 
Excretory pore position variable, posterior, at 
the level, or anterior to the base of pharyngeal 
bulb. Spermatheca oval to rounded, filled with 

sperm. Vulva a wide slit, the anterior lip with 
two projections. Tail conical, regularly tapering 
to a single pointed tip, sometimes slightly bent 
ventrally.  
Juvenile: Similar to the female in general 
morphology. The annuli with distinct crenate 
posterior margin.  
Male: Not found. 
 
The associated plant and locality 
The Iranian population was recovered from the 
rhizosphere of Rubus sp. collected in Aynali 
forest in East Azarbaijan province, northwest 
Iran. GPS coordinates: 38°53.9245′ N, 
46°47.09465′ E. Altitude: 1219 m.a.s.l. 
 
Remarks 
Compared to the type population (Andrássy, 
1962) and the data given for the species by 
Geraert (2010) no remarkable differences were 
observed. However, in comparison with an 
American population reported by Cordero et al. 
(2012), minor differences in three indices R, 
Rex and RPh (86-97, 23-28 and 22-26 vs 98-
121, 26-31 and 23-37, respectively) were 
observed. This is a new report of M. kirjanovae 
from Iran.  
 
Mesocriconema surinamense (De Grisse and 
Maas, 1970) Loof and De Grisse, 1989 
(Fig. 2; Table 2) 
Description 
Female: Body cylindrical, ventrally arcuate 
after fixation, anterior end appearing as a thick 
disc, posterior end rounded. Annuli retrorse 
with smooth margin. Anastomoses rare, often in 
the tail region. Lip region not offset. Labial 
plates present. Four submedian lobes very large 
and flattened, laterally connected. Labial disc 
lower than the submedian lobes. Stylet robust 
with anchor shaped knobs. Excretory pore one 
or two annuli posterior, or at the level of the 
base of pharyngeal bulb. Spermatheca slightly 
developed and empty. Vulva open, its anterior 
lip bilobed, vagina straight. Tail rounded with 
one or two terminal lobes. 
Juvenile: Not found. 
Male: Not found. 



Jahanshahi Afshar et al. ___________________________________________ J. Crop Prot. (2021) Vol. 10 (1) 

33 

The associated plant and locality 
This population was recovered from the 
rhizosphere of Prunus armeniaca L., collected 
in Ahar city, East Azarbaijan province, 
northwest Iran. GPS coordinates: 38°27.25896′ 
N, 47°4.25654′ E. Altitude: 1403 m.a.s.l. 
 
Remarks 
The Iranian population of M. surinamense fits 
the type population in its general morphology 
and morphometric data (De Grisse and Maas, 
1970). It looks similar to M. antipolitanum (De 

Guiran, 1963) Loof and De Ggrisse, 1989 in 
general body form, morphometric data and 
having large submedian lobes. However, both 
species differ in the size of their submedian 
lobes (very large in M. surinamense vs large in 
M. antipolitanum). According to Geraert 
(2010), the range of the index V for M. 
surinamense is 90-98 vs 93-96 in M. 
antipolitanum. This index is ranged 91.6-93.1 
for the presently studied population, fitting the 
range of M. surinamense. This is a new report 
of M. surinamense from Iran. 

 

 
 

Figure 1 Light photomicrographs of the Iranian population of Mesocriconema kirjanovae (Andrássy, 1962) Loof 
and De Grisse, 1989, female and juvenile. A and B: Anterior body region; C and D: Body annuli with 
anastomoses and finely crenated margin; E: Body annuli of juvenile; F: Spermatheca; G and H, J-N: Variation of 
female posterior body end morphology; I: Posterior end of juvenile body. (All scale bars = 10 μm).  
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Table 1 Morphometrics of Mesocriconema kirjanovae (Andrássy, 1962) Loof and De Grisse, 1989females from 
Iran and the data from other reports.  
 

Character This study Geraert (2010) Cordero et al. (2012) 

n   15 - 38 

L  482 ± 29.8 (437-542) 350-790  441 ± 46 (367-570) 

a 10.9 ± 1 (9.1-12.4) - 10.9 ± 1.1 (9.2-13.8) 

b   4.2 ± 0.2 (3.9-4.5) -   4.5 ± 0.4 (3.6-5.8) 

c 15.3 ± 2.3 (13.5-21.9) -   18.0 ± 3.8 (12.2-26.0) 

V 89.5 ± 1.4 (88.1-93.7)   85-93   91.5 ± 1.5 (89.1-94.4) 

R 91.1 ± 3.0 (86-97)   71-105   110 ± 5.3 (98-121) 

RSt 14.0 ± 1.2 (13-17) - - 

RPh 24.0 ± 1.5 (22-26) - 29.1 ± 2.6 (23-37) 

Rex 26.0 ± 1.3 (23-28)   20-27 29.0 ± 1.4 (26-31) 

RV 12.0 ± 0.8 (10-13)     7-14   9.5 ± 1.0 (8-11) 

Ran   8.0 ± 0.9 (6-9)     4-10   7.4 ± 1.0 (5-9) 

RVan 2-3     0-5   1.3 ± 0.6 (0-2) 

Stylet length  59.1 ± 2.1 (56-62)   49-74 54.7 ± 2.6 (47.9-60.9) 

Conus length 45.5 ± 2.2 (42-49) - - 

Shaft length 13.6 ± 1.0 (12-15) - 14.3 ± 1.2 (13.0-18.3) 

m 77.0 ± 1.7 (74.1-80.3) - 73.8 ± 2.0 (69.2-78.1) 

Stylet knob height   3.2 ± 0.4 (3-4) - - 

Stylet knob width   8.6 ± 0.7 (7-10)     9-11 - 

Pharynx length  115 ± 4.3 (109-123) - 105.5 ± 15.0 (91.4-186.8) 

Excretory pore  123 ± 10.8 (109-142) - - 

Anterior end to vulva  431 ± 27.7 (390-479) - 404 ± 45.6 (329.5-527.5) 

Max. body diam. 44.5 ± 4.4 (38-53) - 40.4 ± 2.9 (36.5-48.7) 

Tail length 31.9 ± 3.9 (24-39) - 25.5 ± 5.4 (16.2-36.5) 

VL 52.1 ± 4.2 (45-62) - - 

VB 32.1 ± 2.3 (28-36) - - 

VL/VB   1.6 ± 0.1 (1.5-1.8) 1.0-2.0 1.2 ± 0.2 (0.9-1.6) 

VL/ Stylet   0.9 ± 0.1 (0.8-1.0) - - 

Stylet (% L) 12.3 ± 0.6 (11.1-13.5) - - 

Stylet (% pharynx) 51.4 ± 2.2 (48.7-55.5) - - 

Excretory pore (% L) 25.7 ± 1.6 (23.7-29.0) - - 
All measurements are in μm and in the form: mean ± s. d. (range). 
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Figure 2 Light photomicrographs of the Iranian population of Mesocriconema surinamense (De Grisse and 
Maas, 1970) Loof and De Grisse, 1989, female. A and B: Anterior body region; C-E: Anterior end with very 
large submedian lobes; F: Body annuli with smooth margin; G: Part of reproductive system with empty 
spermatheca; H-K: Posterior body end (an anastomose in the tail region in I). (All scale bars = 10 μm).  
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Table 2 Morphometrics of Mesocriconema surinamense (De Grisse and Maas, 1970) Loof and De Grisse, 1989 
females from Iran and the data from other reports. 
 

Character This study  De Grisse and Maas (1970) Geraert (2010) 
n      5   20 - 
L  571 ± 72.9 (495-640) 447 (365-530) 340-530 
a 11.7 ± 1.2 (10.3-12.3)   10 (7-12) - 
b   4.2 (4.2-4.2)     3.9 (3.4-4.5) - 
c  21.3 ± 2.9 (18.3-24.2)   27 (19-39) - 
V  92.5 ± 0.8 (91.6-93.1)   92 (90-93)    90-98 
R  91.0 ± 3.6 (87-94)   82 (78-89)    74-91 
RSt  15.0 ± 1.7 (14-17)   15 (14-16) - 
RPh  24 (24-24)   22 (19-24) - 
Rex     25 ± 1 (24-26)   23 (21-25)    21-28 
RV       8 ± 1 (7-9)     8 (8-9)      5-9 
Ran       6 ± 1 (5-7)     5 (4-6)      3-6 
RVan       1     3 (2-3)      0-3 
Stylet length  77.3 ± 4.2 (74-82)   73 (70-78)    51-81 
Conus length    60 ± 3 (57-63) - - 
Shaft length 17.3 ± 1.5 (16-19) - - 
m 78.0 ± 1.2 (77-79) - - 
Stylet knob height   5  - - 
Stylet knob width 10.3 ± 0.6 (10-11) - - 
1st-cephalic ann. diam. 17.7 ± 1.5 (16-19) - - 
2nd-cephalic ann. diam.    22 ± 1 (21-23) - - 
Pharynx length 135 ± 23.3 (119-152) - - 
Excretory pore 143 ± 13.1 (129-155) - - 
Anterior end to vulva 529 ± 63.8 (460-586) - - 
Max. body diam. 49.0 ± 2.6 (47-52) - - 
Tail length 27.3 ± 6.7 (23-35) - - 
VL 41.3 ± 9.5 (34-52) - - 
VB 35.7 ± 2.1 (34-38) - - 
VL/VB   1.2 ± 0.2 (1.0-1.4)    1.0 (0.9-1.2)    0.6-1.2 
VL/Stylet   0.5 ± 0.1 (0.5-0.6)    0.5 (0.4-0.6) - 
Stylet (% L)    14 ± 1.2 (12.8-14.9) 16 (14-20) - 
Stylet (% pharynx) 58.0 ± 5.8 (53.9-62.2) 64 (58-69) - 
Excretory pore (% L) 25.0 ± 0.9 (24.2-26.1) - - 

All measurements are in μm and in the form: mean ± s.d. (range). 
 
Criconemoides amorphus De Grisse, 1967 
(Fig. 3; Table 3) 
Description 
Female: Body cylindrical, ventrally arcuate after 
fixation, anterior end rounded and posterior end 
conical. Annuli retrorse with smooth to rough 
margin. No anastomoses or few. Lateral 
differentiation absent. Lip region with two annuli. 
First labial annulus separated from the second one 

by a narrow constriction, slightly directed 
forwardly. Four pseudo-submedian lobes present. 
Labial disc elevated above submedian lobes. 
Stylet slender with anchor shaped knobs. 
Excretory pore posterior to the pharynx base. 
Spermatheca not observed. Vulva closed. Tail 
conical with one, two or three terminal lobes. 
Juvenile: Not found. 
Male: Not found. 
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Figure 3 Light photomicrographs of the Iranian population of Criconemoides amorphous De Grisse, 1967, 
female. A: Anterior body region; B and C: Cephalic region with two annuli, pseudo-submedian lobes and 
elevated labial disc; D and E: Body annuli with smooth to rough margin; F-I: Variation of posterior body end 
morphology. (All scale bars = 10 μm). 
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Table 3 Morphometrics of Criconemoides amorphus De Grisse, 1967 females from Iran and the data from other reports.  
 

Character This study De Grisse (1967) Geraert (2010) 
n     8   21 - 
L 581 ± 68.5 (502-697) 529 (365-644) 350-640 
a 10.9 ± 1.5 (9.0-12.7)   12 (10-14) - 
b   4.2 ± 0.5 (3.6-4.8)     4.0 (3.3-4.7) - 
c 29.9 ± 5.9 (22.1-38.7)   24 (18-36) - 
V 91.8 ± 1.3 (89.2-92.8)   91 (88-92)   88-92 
R 70.3 ± 2.4 (66-73)   65 (59-70)   55-76 
RSt 11.0 ± 1.0 (10-13)   10 (9-12) - 
RPh 18.0 ± 1.8 (16-20)   15 (13-20) - 
Rex 22.0 ± 1.2 (21-23)   20 (17-22)   17-22 
RV   8.0 ± 0.8 (7-9)     8 (7-10)     6-10 
Ran   4-5     5 (4-6)     3-6 
RVan   2-3     1-4     1-4 
Stylet length  76.3 ± 2.6 (72-80)   67 (65-82)   62-84 
Conus length 60.5 ± 2.3 (57-63) - - 
Shaft length 15.8 ± 1.2 (14-17) - - 
m 79.3 ± 1.4 (77.6-81.8) - - 
Stylet knob height   4.3 ± 0.5 (4-5) - - 
Stylet knob width 10.7 ± 0.8 (10-12) - - 
1st-cephalic ann. diam. 17.5 ± 1.6 (15-19) - - 
2nd-cephalic ann. diam. 20.2 ± 0.8 (19-21) - - 
Pharynx length  139 ± 5.7 (130-145) - - 
Excretory pore  175 ± 25.5 (147-220) - - 
Anterior end to vulva  533 ± 67.3 (463-647) - - 
Max. body diam. 53.7 ± 2.9 (49-56) - - 
Tail length 19.8 ± 2.9 (17-24) - - 
VL 47.7 ± 6.9 (39-58) - - 
VB 36.8 ± 1.3 (35-39) - - 
VL/VB   1.3 ± 0.2 (1.1-1.6)     1.4 (1.1-1.7)     1.1-1.7 
VL/ Stylet   0.6 ± 0.1 (0.5-0.8)     0.6 (0.5-0.8) - 
Stylet (% L) 13.3 ± 1.6 (11.0-15.1)   14 (13-18) - 
Stylet (% pharynx) 54.3 ± 1.0 (53.1-55.4)   58 (55-62) - 
Excretory pore (% L) 30.1 ± 1.7 (27.7-32.2) -   

All measurements are in μm and in the form: mean ± s.d. (range). 
 
The associated plant and locality 
This population was recovered from the 
rhizosphere of Prunus armeniaca L. collected 
in Ahar city, East Azarbaijan province, 
northwest Iran. GPS coordinates: 38°27.25896′ 
N, 47°4.25654′ E. Altitude: 508 m.a.s.l. 

Remarks 
In comparison with the type population (De 
Grisse, 1967) and the data given for the species 
by Geraert (2010), no remarkable differences 
were observed. Morphological and 
morphometric data of the Iranian population of 
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this species are presented in this study for the 
first time (the data of a previously reported 
population in a conference abstract 
(Golmohammadzadeh Khiyaban and Barooti, 
2003) are not available). 
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 :Macroposthoniinae Skarbilovich, 1959 (Nematodaگزارشات جدید از زیرخانواده

Criconematidae)از ایران  
  

  *1 و مجید پدرام1، ابراهیم پورجم2 ،1فرحناز جهانشاهی افشار
  
  .ي، دانشگاه تربیت مدرس، تهران، ایرانشناسی گیاهی، دانشکده کشاورز گروه بیماري-1
  .ان، ایرانتهرآموزش و ترویج کشاورزي،  ،ر، سازمان تحقیقاتشکی کشوپزهگیات مؤسسه تحقیقا، نماتدشناسیت بخش تحقیقا -2

  majid.pedram@madares.ac.ir :مسئول مکاتبه نویسنده الکترونیکی پست
  1399 شهریور 16: ؛ پذیرش1399 اردیبهشت 7: دریافت

  
هـاي  ، شـامل گونـه    Macroposthoniinae سـه جمعیـت کریکونماتیـد متعلـق بـه زیرخـانواده              :چکیده

Mesocriconema kirjanovae  ،M. surinamense و Criconemoides amorphus   از اسـتان آذربایجـان 
. سنجی شناسایی شـدند   شناسی و ریخت  هاي ریخت اس داده اس، شمال غربی ایران، جداسازي و بر      شرقی

 حلقـه  97-86 میکرومتـر،  437-542 طـول هـایی بـه   داراي مـاده M. kirjanovaeجمعیت ایرانی گونـه  
سـمت  ا دو حلقه غیرمتمایل به  اي ظریف، ناحیه سر ب    سمت عقب بدن با حاشیه صاف تا کنگره       متمایل به 

  ، لب جلویی فرج با دو زائده و دم مخروطـی بـا نـوك تیـز              رومتر میک 56-62طول  عقب بدن، استایلت به   
 94-87 میکرومتـر،  495-640 طولهایی به داراي مادهM. surinamenseجمعیت ایرانی گونه . باشدمی

 بـزرگ بـا انتهـاي    العـاده اي چهارگانه فـوق هسمت عقب بدن با حاشیه صاف، برجستگی  حلقه متمایل به  
 میکرومتر، فرج باز، لب جلویی فرج داراي دو لوب کوچک، واژن مستقیم           82-74طول  تخت، استایلت به  

 طولهایی به داراي مادهC. amorphusجمعیت ایرانی گونه . باشدمی و دم گرد با یک یا دو لوب در انتها

هاي سمت عقب بدن با حاشیه صاف تا ناهموار، برجستگیل به حلقه متمای 73-66  میکرومتر، 697-502
 مخروطـی بـا    میکرومتـر، فـرج بـسته، دم      80-72طول  ذب، دیسک لبی برآمده، استایلت به     نه کا چهارگا

هـاي تیـپ   خصوصیات سه گونه مورد مطالعه با مشخصات جمعیت . باشدلوبی می انتهاي گرد یک تا چند    
 M. surinamense و M. kirjanovaeدو گونـه  . هـا مطابقـت دارد  هاي سایر جمعیـت این سه گونه و داده

سـنجی جمعیـت   شناسی و ریختهاي ریختهاي جدید براي فون نماتدهاي ایران هستند و داده       زارشگ
  .گردد براي اولین بار ارائه میC. amorphusایرانی گونه 

  
، Criconemoides amorphus  ،Mesocriconema kirjanovaeاستان آذربایجان شرقی،:  کلیديواژگان

M. surinamenseبندي، طبقه  


