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ABSTRACT  
 
 To re-evaluate Columerus spp. in Egypt, mites were collected from vineyard orchards Vitis vinifera L. 
throughout all provinces of Egypt   during years (2012 - 2014). Collected samples were examined 
microscopically by two methods, light microscopy using a Carl Zeiss compound and Analytical Scanning 
Electron Microscope. Twenty specimens were selected and divided into two sets based on the number of 
empodial rays (5 rays or 6 rays). The examined specimens showed that 95% from total specimens collected 
were found to belong to 5 empodial rays and only 5% to 6 empodial rays, either Colomerus vitis and Colomerus 
oculivitis separated from the same bud.  

In addition, three types of microtubercles were recorded, type I; elongate and more compact, type II; 
rounded and more wide spaced and type III; gradation from elongate to rounded. These types were observed 
randomly on the specimens that were identified (based on number of empodial rays only) as Co. oculivitis or 
(Co. cf. oculivitis) and Co. vitis or (Co. cf. vitis). Moreover, more than 50% of type I were associated with the 
specimens that has six empodial rays. The results also showed that the specimens with rounded microtubercles 
showed their absence from the beginning of the posterior seventh annuli, where eighth and ninth annuli were 
sparsely microtuberculate, while the specimens with elongate microtubercles were without microtubercles on 
the posterior sixth dorsal annuli. Type III represents few cases that showed gradation in the shape of 
microtubercles between type I and type II especially from the ventral side. Also, three types of cover flap for 
female genitalia were recorded;  type I; included 10 ridges arranged in two uneven transverse rows, type II; 
included 13 ridges arranged in two distinct transverse rows and type III included more than 16 ridges arranged 
in a single row. Types I and II were observed randomly on many specimens (not associated with certain 
characters). on contrast, type III was very few and associated with specimens that have 6 empodial rays which 
has gradation microtubercles (elongats tend to rounded). There were highly significant length, width and 
distance differences within specimens for each set however there were strong correlations for variables 
comparatively in the two sets. The results in these study confirmed that the number of empodial rays are 
considered the main fixed characteristic for grapevine Colomerus specimen, while the microtubercles 
morphotype are considered problematic and inaccurate identification. In addition, it recommends two 
procedures based on the differentiating characters: 

A) Description of Colomerus species or strains from grapevine as a complex species (Colomerus vitis 
comp. sp.), based on the differentiating morphological characters. 

B) Dividing Colomerus species or strains from grapevine to 3 types depended on the more fixed 
characters, which are the empodial rays (5 and 6 rays) and microtubercles (elongate, rounded and 
gradation from elongate to round.  
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Introduction 
 

Grapevine (Vitis vinifera L.) is currently cultivated on a wide commercial scale throughout the 
temperate regions and it is successfully grown in Europe, the Balkans, Asia, Mediterranean, South Africa, South 
Australia, New Zealand, most of North America and many parts of South America (Bouquet et al., 2006; 
Arroyo-garcía et al., 2006; Mattia et al., 2008; Rosa et al., 2013). Thus, the grapes are considered the largest 
fruit crops in terms of trading between countries but the pests play an important role as a determining factor for 
this trading according to the International Standards for Phytosanitary Measures (ISPM). Several pests attack 
grapevine plants. Amongst are; the phytophagous mites, of which the most important are those belonging to 
eriophyid mites, since they frequently reach damage level in the vineyards (Duso and De Lillo, 1996). Eriophyid 
mites associated with grapevine belong to two genera, Calepitrimerus Keifer and Colomerus Newkirk & Keifer. 
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Twenty-seven species assigned to genus Colomerus, have been described from all continents, except Antarctica 
(Chandrapatya et al., 2014). Several of these species are known to attack ornamental plants, only three species 
have been reported from major crops, Colomerus vitis (Pagenstecher, 1857) and Colomerus oculivitis (Attiah, 
1967) were reported from grapevine (Vitis vinifera L.) and Colomerus novahebridensis (Keifer, 1977) from 
coconut (Cocos nucifera L.) (Chandrapatya et al., 2014). Colomerus vitis is considered the most economically 
damaging of eriophyid mite associated with vineyards (Pagenstecher, 1857; Duso and de Lillo, 1996; Bernard et 
al., 2005; Linder et al., 2006; Walton et al., 2007; Luchian et al., 2008; Tomoioaga and Comsa, 2010).  This 
species has been placed originally in the genus Phytoptus (Pagenstecher, 1857) then in Eriophyes (Nalepa) and 
finally in Colomerus (Newkirk and Keifer, 1971). Although three  strains of Co. vitis (bud, leaf erineum and leaf 
curl) were reported based on behaviors and symptoms, no morphological differences between them were 
recorded, this led to believe that they  may belong to a cryptic species complex (Craemer and Saccaggi, 2013). 
Co. oculivitis first described in Egypt was located in Bagour (Nile Delta) by Attiah 1967 and recently in Saudi 
Arabia by Al-Atawi and Halawa, 2011. It causes symptoms on grapevine similar to C. vitis in addition to 
reddish discoloration of leafs and eventual desiccation. In recent publications, Craemer and Saccaggi (2013) and 
Chandrapatya et al. (2014) reported that the mentioned species (Co. vitis and Co. oculivitis) were recorded from 
imported grapevine material from various countries to South Africa; many of these were identified as Co. 
oculivitis or morphologically closely related, despite South Africa and exporting countries being free from this 
species. Accordingly, they claimed their uncertainty in relation to the reliable separation of Co. vitis and Co. 
oculivitis. Owing to the high variability of characters considered important in the characterization of those 
species, except for the number of empodial rays (5 in Co. vitis and 6 in Co. oculivitis) which was discrete and 
unambiguous distinguishing character. Meanwhile, they reported that Colomerus spp. from grapevine 
worldwide could be inaccurately categorized to specific species, given the possible unrivalled variation in the 
number of empodial rays in those species. As far as known, Co. oculivitis was described originally from Egypt.  

Thus, the main aim of the present study is comprehensive re-evaluation of Colomerus spp. in Egypt, 
based on the taxonomical characters reported by Attiah (1967) (number of rays in the feather claw, shape and 
density of  microtubercles, number of ribs on the female genital coverflap and Leg I and II measurements). 

 
Materials and Methods 
 
Mites: collected – mounted 
 

Mites were collected from vineyard orchards Vitis vinifera L. throughout all the provinces of Egypt   
during two years (2012 - 2014). Samples included leaves, fruits, buds and branches and were individually placed 
in tightly-closed plastic bags and transported in the same day to the Fruit Acarology Department, Plant 
Protection Research Institute (PPRI), Agricultural Research center (ARC). Mites were removed using a fine 
hairbrush under dissection stereomicroscope; some of them were cleared and mounted on micro-slides by using 
Keifer medium according to Keifer (1975), then dried at 40°C for one week (Zhang, 2003) and finally examined 
under a Carl Zeiss compound microscope. Other individuals collected from the same samples were 
morphologically described directly using Analytical Scanning Electron Microscope (Model: JEOL JSM-
639OLA).  Identification to a specific genus was made using the key to the world genera by Amrine et al. 
(2003) and the species identification was done using published descriptions of Colomerus species from 
grapevine. 
  
Specimens 
 

Twenty specimens were selected and divided into two sets based on the number of empodial rays (5 
rays or 6 rays). There were ten specimens (females) belonging to empodial 6 rays (A set) and other ten 
specimens (females) belonging to empodial 5 rays (B set). 
 
Measuring method 
 

In this study, the lengths, widths and distances of ten pairs of setae, body, shield and legs were 
measured. Twenty-nine variables from each set (A and B) were selected for this study. The measuring process 
used in this study followed that reported by Huang et al. (1991) as methods to confirm the symmetries between 
individuals in the two groups. All measurements in this study were given in micrometers (µm). 
 
Analytical methods 
 

Results of morphological analysis of grapevine Colomerus species assessment were collected and 
tabulated in table (1), then analyzed using SPSS software version 20 using descriptive data analysis. Spearman 
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correlation coefficient test was used to find a possible correlation between the two species. P values less than 
0.05 will be statistically significant. 
 
Results and Discussion 
 
Number of rays in the feather claw 
 

The specimens examined by electron microscopy and others examined on mounted slides by a Carl 
Zeiss compound microscope, showed that 95% from total specimens collected were found to belong to five 
empodial rays (Figs. (1) and (2)) and 5% to six empodial rays (Figs. (3) and (4)). In many cases, the two species 
were separated from the same bud. Moreover, the individuals featured with five rays were recorded at beginning 
of August. Unlike Attiah (1967) who stated that the six empodial ray species was found only in Bagour town, 
Menoufia, we found both five and six empodial rays specimens in the samples taken from vineyard orchards in 
all Egyptian provinces. 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
Shape and density of microtubercles: 

 
 
From the examined slides and SEM in this study three types of microtubercles were recorded, type I; 

elongate and more compact, Fig. (5), type II; rounded and more wide spaced, fig (6). These types were observed 
randomly on the specimens that were identified (based on number of empodial rays only) as Co. oculivitis or 
(Co. cf. oculivitis) and Co. vitis or (Co. cf. vitis). Moreover, more than 50% of type I were associated with the 
specimens that have six empodial rays. The results also showed that the specimens with rounded microtubercles, 
showed their absence from the beginning of the posterior 7th annuli, where 8th and 9th annuli were sparsely 
microtuberculate while the specimens with elongate microtubercles were without microtubercles on the 
posterior 6th dorsal annuli (fig 7 and 8). Type III, few cases showed gradation in the shape of microtubercles 
between type I and type II (fig 9) especially from the ventral side.  

Fig. 1: Five Empodial rays   

 

Fig. 2: five Empodial rays 

 
Fig. 3: Six Empodial rays Fig. 4: Six Empodial rays 
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Number of ribs on the female genital coverflap 

  
In this study  three types of cover flap for female genitalia were recorded;  type I; included 10 ridges 

arranged in two uneven transverse rows (fig.(10), type II; included 13 ridges arranged in two distinct transverse 
rows (fig. (11) and type III included more than 16 ridges arranged in a single row (fig. (12). Types I and II were 
observed randomly on many specimens (not associated with certain characters ), on contrast, type III was very 
few and associated with specimens that have 6 empodial rays which have gradation microtubercles (elongats 
tend to rounded) figs.12 &13. 

 
Fig. 5: Elongate microtubercles and more 

compact 

 
Fig. 6: Rounded microtubercles and more wide 

spaced 

 
Fig. 7: Rounded microbercles and without 

microtubercles on the posterior 7 dorsal 
annuli 

 
 

 
Fig. 8: Elongate microbercles were without 

microtubercles on the posterior 6 dorsal 
annuli 

 

 
Fig. 9: gradation between type 1 and type II, from the 

ventral side 
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Measurement of body parts, setae. 

 
Morphometric analysis offers another way to distinguish the eriophyoid mites by analysis of assembled 

variables. This method are applied in this study after Huang et al., (1991).Twenty nine variables listed and their 
abbreviations in tables (1), and figure (4) were measured in this study. Twenty specimens were selected and 
divided into two sets  based on number of empodial rays (set A) included the specimens which has 6 empodial 
rays (set B) included the specimens which has 5 empodial rays.  

Data of correlation between two female’s sets (A) and (B), each included twenty-nine variables, are 
presented in table (1). Data showed wide range of differences reflected by highly standard deviations within 
specimens for individual set at some variables, which were 195.92 ± 28.99, 37.316  ± 5.17, 27.88  ± 5.09, 30.9 ± 
4.86, 26.5 ± 4.40 and 33.941 ± 2.38 microns for body length, second ventral setae, first ventral setae, leg I, leg II 
and setae on caudal region for A set, respectively. While they were 198.62 ± 21.21, 27.42 ± 5.31, 37.647 ± 5.10, 
31.2 ± 4.83, 27.5 ± 3.95, 53.699 ± 3.22 and 33.913 ± 2.45 microns for body length, first ventral setae, second 
ventral setae, Leg I, Leg II, distance from the second to third ventral tubercle and Setae on caudal region for B 
set, respectively. Also, Data showed positive strong correlation for most variables for the two sets, which were 
body length, shield width, second setae on coxae I, third ventral setae, distance between the dorsal tubercles, 
distance between the second coxal tubercles, distance between the third coxal tubercles, distance between the 
genital tubercles, distance between the lateral tubercles, distance from lateral tubercle to the first ventral 
tubercle, distance between the first ventral tubercles, distance from the first to second ventral tubercle, distance 
between the second ventral tubercles and distance between the third ventral tubercles, as shown in table 1. On 
the other hand, data showed negative strong correlation for setae on hind coxae, which was -0.714. In addition, 
it showed positive moderate correlation for shield length, lateral setae, and distance from dorsal tubercle to rear 
margin of shield, distance between the first coxal tubercles and distance from the second to third ventral 
tubercle, as presented in table 1. The few remaining variables showed weak correlation whether positive or 

 
Fig. 11: Female genitalia has 13 ridges arranged in 

two distinct transverse rows 

 
Fig. 12: Female genitalia has 16 ridges  arranged in a 

single row 

 
Fig. 10: Female genitalia has 10 ridges arranged in 

two uneven transverse rows 

 

 
Fig. 13: Female genitalia has 16 ridges  arranged 

in a single row 
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negative. From the previous table it could be noticed that there were highly length, width and distance 
differences within specimens for each set; however there are strong correlation for variables comparatively in 
the two sets. 

  
Table 1. Correlation between Two sets (A) and (B) included twenty-nine variables 
No. Variables Abbrev. Mean/microns ± SD CCa Sb 

(A)setc (B)setd 

1- Body length (Bl) 195.92 ± 28.99 198.62 ± 21.21 0.905 0.001 
2- Shield length (SI) 18.86 ± 1.40 18.8 ± 2.02 0.573 0.084 
3- Shield width (Sw) 23.9 ± 1.66 24.46 ± 1.99 0.823 0.003 
4- Leg I Leg I 30.9 ± 4.86 31.2 ± 4.83 -0.065 0.858 
5- Leg II Leg II 26.5 ± 4.40 27.5 ± 3.95 0.297 0.405 
6- First setae on coxae I 1b 4.426  ± 0.86 4.405 ± 0.9 0.139 0.702 
7- Second setae on coxae I 1a 9.067  ± 1.19 9.114 ± 1.29 0.830 0.003 
8- Setae on hind coxae 2a 15.966  ± 1.25 15.933 ± 1.19 -0.714 0.020 
9- Genital setae Gs 9.569  ± 0.93 9.574 ± 0.90 0.140 0.700 
10- Dorsal setae Ds 13.66  ± 1.26 13.65 ± 1.21 0.169 0.641 
11- Lateral setae Ls 19.83  ± 1.85 19.88 ± 1.87 0.331 0.351 
12- First ventral setae 1st vs 27.88  ± 5.09 27.42 ± 5.31 -0.040 0.913 
13- Second ventral setae 2ndvs 37.316  ± 5.17 37.647 ± 5.10 0.235 0.514 
14- Third ventral setae 3rdvs 13.633  ± 0.63 13.552 ± 0.83 0.932 0.001 
15- Setae on caudal region Caudal s 33.941  ± 2.38 33.913 ± 2.45 -0.066 0.856 
16- Distance between microtubercles Mt-Mt 0.798 ± 0.27 0.798 ± 0.27 -0.018 0.961 
17- Distance between the dorsal tubercles Dt-Dt 9.004 ± 0.17 8.979 ± 0.21 0.947 0.001 

18- 
Distance from dorsal tubercle to rear margin 
of shield 

Dt-Sr 2.844 ± 0.68 3.084 ± 0.10 0.288 0.419 

19- Distance between the 1st coxal tubercles Ct1-Ct1 8.018 ± 0.45 8.02 ± 0.44 0.485 0.155 
20- Distance between the 2nd coxal tubercles Ct2-Ct2 10.534 ± 0.47 10.527 ± 0.46 0.999 0.001 
21- Distance between the 3rd coxal tubercles Ct3-Ct3 18.631 ± 0.38 18.647 ± 0.04 0.991 0.001 
22- Distance between the genital tubercles Gt-Gt 12.625 ± 0.43 12.676 ± 0.39 0.925 0.001 
23- Distance between the lateral tubercles Lt-Lt 58.203 ± 1.36 58.227 ± 1.37 0.999 0.001 

24- 
Distance from lateral tubercle to the 1st 
ventral tubercle 

Lt1-Vt1 34.602 ± 1.17 34.599 ± 1.16 1.000 0.001 

25- Distance between the 1st ventral tubercles Vt1-Vt1 46.667 ± 1.03 46.658 ± 1.02 1.000 0.001 
26- Distance from the 1st to 2nd ventral tubercle Vt1-Vt2 42.344 ± 1.14 42.344 ± 1.14 1.000 0.001 
27- Distance between the 2nd ventral tubercles Vt2-Vt2 33.264 ± 1.80 33.274 ± 1.80 1.000 0.001 
28- Distance from the 2nd to 3rd ventral tubercle Vt2-Vt3 54.458 ± 1.74 53.699 ± 3.22 0.466 0.175 
29- Distance between the 3rd ventral tubercles Vt3-Vt3 26.228 ± 1.80 26.241 ± 1.80 1.000 0.001 

a Correlation Coefficient  b Sig. (2 tailed)   c 5 empodial rays                   d 6 empodial rays 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 14:  Outline drawings of Colomerus spp. showing the variables used for comparing the morphometric data: 

A, dorsal view; B, ventral view. The numbers representing the variables are listed in Table. (1). 
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Discussion 
  
Number of rays in the feather claw 

 
Grapevine bud mite, Co. vitis was described by many authors in many countries (Keifer, 1944 and 1975; 

Mathez, 1965; Bagdasarian, 1981; Manson, 1984; and Petanovi´c, 1988) while, Co. oculivitis was described and 
discussed by other Authors (Attiah, 1967; Yousef, 1971; Zaher, 1984; Al-Atawi and Halawa, 2011). Attiah 
(1967) described Co. oculivitis as a new species and differentiated between the mentioned species and Co. vitis 
by using number of empodial rays, which was 6 rays in Co. oculivitis and 5 rays in Co. vitis. On the other hand, 
Bagdasarian (1981) in Armenia recorded and described Colomerus species on grapevine and mentioned that, 
this species has six rays on feather claw like Co. oculivitis however; other characters were not as the characters 
in Co. oculivitis. In Saudi Arabia, Co. vitis and Co. oculivitis were reported by Martin (1972) and Al-Atawi and 
Halawa (2011), respectively based on number of ribs on coverflap genitalia. The published information by 
Craemer and Saccaggi (2013) was beginning to reveal enigma of Co. vitis and Co. oculivitis. They reported that 
the imported grapevine material from various countries to South Africa were identified by two types of 
Colomerus spp; 73% of these types were identified as Co. oculivitis or morphologically close to this species, 
while 16% were identified as Co. vitis or near this species, despite of  South Africa and exporting 
countries(Spain. Hungary, USA, France and Israel) were free from C. oculivitis officially. Moreover, they 
decided that the only discrete and unambiguous distinguishing character was the number of empodial rays (5 
in Co. vitis and 6 in C. oculivitis) (Chandrapatya et al., 2014). In this study, 95 % of the specimens were 
identified as Co. oculivitis  or Co. cf. oculivitis and 5% as Co. vitis or Co. cf. vitis based on the empodial rays 
only (The other characters were disregarded) fig.(1). All samples were taken from vineyard orchards from all 
Egyptian provinces specially Bagour town, Menoufia province, the original place of Co. oculivitis according to 
Attiah (1967). The identified species as Co. oculivitis (Co. cf. oculivitis ) or Co. vitis (Co. cf. vitis) varied within 
the same specimen in the other characters such as microtubercles, ribs on the female genital coverflap, measures 
of ( legs, setae and body parts). Craemer and Saccaggi (2013) admitted the information published by Meyer 
(1990) that showed that in some species of superfamily Eriophyoidea, empodial rays are known to vary intra-
specifically, e.g. Acalitus chimanemanus, and occasionally the basal ray of the empodium may be miscounted as 
a consequence of slide mounting quality, microscope quality and observer’s expertise. However, the depictions 
of the empodial rays for both species show the characteristic shape of the proximal ray, therefore miscounting is 
unlikely. Variation in the ray number has never been mentioned in descriptions of Co. oculivitis or Co. vitis, but 
cannot be excluded when the difference is only one ray. This information does not apply in this study because 
the SEM that have been taken explained exclusively number of rays in the feather claw. 

 
Shape and density of microtubercles 

 
In the original description of Co. oculivitis , opisthosomal microtubercles were elongate and more 

compact than those in Co. vitis which were rounded and more wide spaced (Attiah, 1967 and Chandrapatya et 
al., 2014). The illustration provided in the original description of Co. oculivitis by Attiah (1967) and in the key 
arranged by Chandrapatya et al. (2014) indicated that, microtubercles were located on  all  posterior dorsal 
opisthosomal annuli which was not the case with the specimens collected in this study, where in case of Co. vitis 
there were different views in terms of density of microtubercles on opisthosomal annuli. Mathez 
(1965) and Newkirk and Keifer (1971) noted that all posterior dorsal opisthosomal annuli were 
microtuberculate, while Chandrapatya et al.(2014) reported that the posterior 6 dorsal annuli sparsely 
microtuberculate. Our figures disagreed with Attiah (1967) and  Chandrapatya et al. (2014), while in case of the 
specimens that have rounded microtubercles, the results in this paper completely disagreed with Mathez (1965) 
and Newkirk and Keifer (1971) where this study revealed the absence of the microtubercles on the posterior 7 
dorsal annuli, while 8 & 9 annuli were sparsely microtuberculate fig. (8). Although, Craemer and Saccaggi 
(2013) mentioned the possibility of considering the shape and density of opisthosomal tubercles as additional 
character to distinguished Co. oculivitis and Co. vitis. we suggested that these characters are considered 
indecisive between the two species as a result of presence of the three types of annuli microtubercles randomly 
on the specimens, which have six or five empodial rays. 

  
Number of ribs on the female genital coverflap 

  
The genital coverflap with longitudinal ridges are arranged in two transverse rows and  varied in number 

of  ridges which was 12 ridges in Co. oculivitis (Attiah, 1967 and Zaher, 1984) , while in Co. vitis  the number 
was different, Zaher (1984) reported about 14 ridges while Craemer and Saccaggi (2013) reported more than 16 
ridges. In this study  three types of coverflaps for female genitalia were recorded, type I; included 10 ridges 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141164/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141164/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141164/
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arranged in two uneven transverse rows, type II; included 13 ridges arranged in two distinct transverse rows, and 
type III; included more than 16 ridges  arranged in a single row. Farkas (1960) recorded only one species 
(Colomerus lepidaturi (Farakas) from genus Colomerus (Farkas, 1960 and Chandrapatya et al., 2014), which 
was an unrelated species, but shared with type III the single row on the genital coverflap. Types I and II were 
observed randomly on many specimens (not associated with certain characters), on contrast, type III was very 
few and associated with specimens having 6 empodial rays  which has rounded to elongate microtubercles. 

 
Measurement of body parts, setae. 

 
The diagnostic characters of the body length, dorsal length, ventral setae and legs…etc.; well support the 

idea that the long setae type should be a new species. However, it was necessary to use mass characters to 
objectively delimit the species boundary and to avoid misidentification. In this study, specimens were clustered 
into two sets according to the number of empodial rays and setae length. Different multivariate statistical 
methods were applied by measuring the database of the homologous structures to prove that these two species 
are truly separate species. This should also be of practical value in the taxonomy of eriophyoid mites after 
Huang et al. (1991). The analyzed data were listed in table (1) which showed more variability in the following: 
female length, lateral setae, first ventral, second ventral, third ventral setae, leg I and leg II. Attiah (1967) 
indicated that C. oculivitis female length, lateral setae, 1st ventral, 2nd ventral and 3rd ventral setae were 170-205, 
15, 36, 45 and 13 microns, respectively. This disagreed with our measures which were 198.62 ± 21.21, 19.88 ± 
1.87, 27.42 ± 5.31, 37.647 ± 5.10 and 13.552 ± 0.83 microns at the same variables, respectively. Leg I and II are 
among the characters used to differentiate between Co. vitis and Co. oculivitis by Attiah (1967) and Zaher 
(1984). A wide differentiation was observed in measurements between Zaher and Attiah in each species  and 
within one species, where Attiah reported  that legs I and II ranged between 30 and 26 microns long in Co. vitis, 
while they ranged between 25 and 20 micron in Co. oculivitis, while,  Zaher (1984) had a different view where 
legs I and II were 17 and 15 micron long in Co. vitis and  were 20 and 18 micron in Co. oculivitis.  This study 
showed few differences in leg measurements between the specimens in Set (A) and set (B), which were divided 
into two sets based on number of empodial rays, where legs I and II were 30.9 ± 4.86 and 26.5 ± 4.40 microns 
long in the specimens in Set (A) while they were 31.2 ± 4.83 and 27.5 ± 3.95 microns in the specimens in Set 
(B). In addition, there were non-significant, negative and positive weak correlations for leg I and leg II 
respectively and comparatively in the two sets.  

 
Conclusion 
 

This study faced obstacles to confirm the mentioned species as a two separate ones, these obstacles were: 
inability to rely on cross mating or DNA analysis to differentiate between the two species for two reasons: first, 
the existence of the two species of the same bud, second there is no apparent morphological differences between 
them except under the microscopic examination. In addition, the symptoms of infestation were the same for the 
two species especially if we ignore the probability of being victors of a certain viral diseases, which was not 
observed during specimens’ collection or in other specimen analyses in the whole region of Egypt since Attiah 
recorded the new bud mite Co. oculivitis in 1967. The results in these study and other publications confirmed 
that the number of empodial rays are considered the main fixed characteristic for grapevine Colomerus 
specimen, while the microtubercles morphotype are considered problematic and inaccurate identification. Thus 
authors who classified some new species of Colomerus species on grapevine based on microtubercles or number 
of ridges on coverflap for female or existence and nonexistence of microtubercles on the  posterior 7 annuli, 
need to revise their classification.  

In addition, according to Meyer (1990) which proved that some species of Eriophyoidea, empodial rays 
are known to vary intra-specifically, e.g. Acalitus chimanemanus, and the information obtained by personal 
communication with P. Chetverikov (Saint-Petersburg State University, St. Petersburg, Russia) on Nov. 2014, it 
is quite possible that the number of empodial rays varies from 5 to 6 and number of ridges varies from 12 to 18 
after making sure not to exclude the possibility that you have a mixture of different spices. In this case, 
molecular methods are the best to check if this is true. Furthermore, Keifer (1977) mentioned that the genital 
coverflap of Colomerus novahebridensis had 8-12 ridges  and microtubercles were elongate or oval, situated 
near posterior margin of each annulus, while it was  more elongate on the last 5–7 ventral annuli and slightly 
longer, sparser on the last 7-8. 
The current study recommends two procedures based on the differentiating characters : 
A) Description of Colomerus species or strains from grapevine as a complex species (Colomerus vitis comp. sp.) 
based on the following morphological characters: 
Colomerus vitis comp. sp. 
This species was distinguished by all morphological characters of Co. vitis and Co. oculivitis as: 
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1- Feather claw (5- 6 rays) 
2- Coverflap genitalia for female with longitudinal ridges arranged in two transverse rows and in one 

transverse row in few cases (10-18 ridges). 
3- Microtubercles rounded or elongate or elongate tends rounded in few cases  
4- Microtubercles situated on posterior margin of all annulus or absent on the last 6- 7 and sparsely on 8 

and dorsal annuli.  
5- All other characters and measurements as mentioned in table (1) 

 B) Dividing Colomerus species or strains from grapevine to 3 types depending on the more fixed characters, 
which are the empodial rays (5 and 6 rays) and microtubercles (elongate, rounded and gradation between 
elongate and rounded), discarding other characters as the microtubercles on posterior annuli and distance, length 
and width, all of which have strong resemblance in the two species, which showed that both were complex 
species. 
 The following table (2) shows three types of Colomerus based on differentiating morphological characters with 
taking into consideration that the feather claw is 5-6 rayed in all types: 

 
Table 2. Three types of Colomerus based on differentiating morphological characters  

Differentiating 
morphological characters  

Types 
(1) (2) (3) 

Feather claw 5-6 rays 5-6 rays 5-6 rays 
Genital coverflap for female 10- 13 ridges as longitudinal 

ridges arranged in two    
transverse rows 

10- 13 ridges as longitudinal 
ridges arranged in two    
transverse rows 

More than 16 ridges 
longitudinal ridges arranged in 
single   transverse row 

Microtubercles Elongate Rounded Elongate tends to rounded 
Microtubercles situated on  
posterior margin 

Absent on the last 6 annuli Absent on the last 7 annuli and 
sparsely on 8 and 9  dorsal 
annuli 

Absent on the last 6 annuli 
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