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1. INTRODUCTION 
Nematodes are one of the most numerous groups of 

animals inhabit in the soil and are an important 

component of biogeocenosis. They are widely distributed 

in nature, at the same time, their individual groups 

connected with particular-narrow-environmental 

conditions.
[5,6]

 It should be noted that data on plant-

parasitic nematodes fauna in different soil and 

environmental conditions is extremely insufficient in the 

literature. In this regard, the study of nematodes in 

various ecological zones is of great theoretical and 

practical importance. The purpose of this work - to study 

the biodiversity of nematode arid zones of Uzbekistan 

 

2. MATERIALS AND METHODS  

Soil samples served as material, as well as the essential 

cultivated and wild plants collected by us in the desert 

and semi-desert areas of the Republic of Uzbekistan in 

2000 - 2012. For separation of nematodes from soil it 

was used: Funnel method of Berman, roots incubation 

method in Petri dishes
[4]

 and method of soil ablution 

through a sieve.
[2]

 Preparations were prepared according 

to generally accepted methods of research in 

phytohelminthologic research.
[7]

  

 

3. RESULTS AND DISCUSSION 

Belonging of nematodes to Nemathelminthes phylum 

was argued by A.A. Paramonov (1962). In nematodes 

class, he gives consideration to two subclasses: 

Adenophorea and Secernentha. In classification 

developed by V.V. Malakhov, K.M.Ryzhikov and M.D. 

Sonin
[2]

 nematodes are divided into three subclasses - 

Chromadorea, Enoplea, Rhabditea. In our work, it was 

used classification of V.V. Malakhov et al.
[2]

   

 

In desert and semi-desert areas of Uzbekistan it was 

noted 180 species of nematodes belonging to 68 genera, 

35 families, and 6 orders three subclasses. In our work 

Enoplia subclass represented Enoplida Dorylaimida 

orders; Chromadoria subclass represented by 

Monhysterida and Plectida orders; Rhabditia subclass 

combines Rhabditida and Tylenchida orders. Enoplida 

order contains two families: Tobrilidae and Alaimidae; 

Dorylaimida order contains 14 families: Dorylaimidae, 

Nordidae, Tylencholaimidae, Longidorydae, 

Lordellonematidae, Tylencholaimellidae, 

Dorylaimoididae, Aporcelaimidae, Discolaimidae, 

Qudsianematidae, Nygolaimidae, Dorylaimellidae, 

Diphtherophoridae and Charcharolaimidae; 

Monhysterida order includes one family - 

Monhysteridae; Plectida order includes one family - 

Plectidae; in Rhabditida order there are 3 families: 

Rhabditidae, Panagrolaimidae, Cephalobidae; and in 

Tylenchida order - 14 families: Tylenchidae, 

Neotylenchidae, Paurodontidae, Nothotylenchidae, 

Tylenchorhynchidae, Hoplolaimidae, Pratylenchidae, 

Meloidoginidae, Paratylenchidae, Criconematidae, 

Aphelenchidae, Paraphelenchidae, Seinuridae, 

Aphelenchoididae. 

 

According to feeding features it can be marked out 8 

trophic groups of nematodes: 1- herbivorous, 2-feeding 

on fungal hyphae, 3- bacterivorous 4- absorbers of solid 

particles 5-predatory, 6 - consumers of unicellular 

eukaryotes, 7- distributors of infectious stages of 

parasites and 8- omnivores.
[8]

 It is known trophic 

relations of nematodes with plants are very diverse, 

refers nematodes to following ecological groups: 

eusaprobionts, devisaprobionts, pararizobionts, 

phytohelminths of specific and nonspecific pathogenic 

effect.
[5]

 In our research, based on the classification of 
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Paramonov, we found it reasonable somewhat detail 

ecological characteristics of nematodes. 

 

Pararhizobionts, or root free-living forms, directly or 

indirectly in trophic manner related to plant root system. 

Pararhizobionts - large group involves 65 species. On 

body structure and feeding features this group is divided 

into several subgroups 

 

a) pararhizobionts, armed with a spear - soil forms, 

which suck vegetable juices, these include 39 species; 

b) predatory pararhizobionts armed with a spear - 

zoophages and mixed feeding type. These include 13 

species of nematodes; 

c) predatory stylet pararhizobionts. These include species 

of Aphelenchoididae family. These include 11 species; 

d) pararhizobionts armed onchia are very rare – only one 

species; 

e) predatory pararhizobionts - zoophages armed with 

teeth and feed on the victim's body contents, this group 

does not exist in the arid zone; 

f) stylet pararhizobionts - herbivores, this class includes 

Tylenchus davainii species; 

g) pararhizobionts with unarmed stoma - typical soil and 

freshwater forms feed on microorganisms, mycelium of 

fungi, protozoa, particles of plant tissue. This group does 

not exist in the arid zone. 

 

Table-1 Ecological groups of nematode fauna in the arid zones of Uzbekistan  

Ecological group Ecological subgroup Nutritional specialization  Species 

number 

Occurrence frequency  

Pararhizobionts  Armed by spear  Phytophages  39 Frequent  

Predator by spear Zoophages  13 Rare  

Predator with a stiletto  Zoophages  11 Rare  

Armed by onchus  Zoophages  1 very rare  

Armed by teeth  Zoophages  - Absent  

Stylet pararhizobionts  Phytophages 1 very rare  

Unarmed stoma  Microorganism  - Absent 

Eusaprobionts   Saprobios consumers  3 very rare 

Devisaprobionts  Unarmed probola Plant particles, saprobios  17 Frequent   

Armed by probola Plant particles  48 Often 

Nonspecific 

phytohelminths  

Mycohelminths Soil fungus  8 very rare  

True nonspecific 

phytohelminths 

Saprobios and plant 

particles 

12 Rare  

Specific phytohelmiths  ectoparasitic perforators  External parasites  19 Frequent    

sedentary parasites  Internal parasites 1 Frequent in agrocenosis  

translative parasites Internal parasites  7 very rare  

 

Eusaprobionts do not have special arms on their head or 

oral cavity. They live in rapid nidus of saprobic decay. 

They are characterized by a high rate of individual 

development. Reproduction of eusaprobionts is possible 

only at plenty of organic residues and moisture. For this 

reason, this group of nematodes is extremely rare in the 

arid zone of Uzbekistan and represented by three species 

of Rhabditidae family: Rhabditis brivispina, Rh. 

filiformis, Mesorhabditis monchystera. 

 

Devisaprobionts are able to use saprobic environment as 

the source of their feeding, but at the same time they 

often colonize healthy plant tissue. This group includes 

65 species of nematodes of Cephalobidae and 

Panagrolaimidae families. Devisaprobionts can be 

divided into several groups according to the body 

structure and way of life  

a) devisaprobionts unarmed probolae. This subgroup 

includes species of Cephalobidae family and 

Cephalobinae subfamily of Cephalobus, Eucephalobus 

genera and species of Panagrolaimidae family;  

b) devisaprobionts armed by probolae. This subgroup 

includes species of Cephalobidae family, Acrobelinae 

subfamily,  

Acrobeles, Acrobeloides, Cervidellus, Chiloplacus, 

Ypsylonellus, Zeldia, Stegelleta, Placodera genera, as 

well as Macrolaimus family having labial probolae and  

rough-ringed cuticles. Although they present in all 

investigated areas, but occur in small numbers. 

Devisaprobionts - usual, most various group almost in all 

the investigated areas.  

 

Phytohelminths of nonspecific pathogenic effect - a 

diverse group, and are divided into several subgroups:  

a) mycohelminths, sucking fungal mycelium with small 

thin stilettos. Their main habitat - saprobic medium 

containing mycelium. This subgroup includes all 

identified species of the family nematode Aphelenchidae 

genus Aphelenchus, in particular, Aphelenchus avenae, 

A. cylindricaudatus many kinds genus Aphelenchoides 

family Aphelenchoididae: A. goeldi, A. kuehni, A. 

limberi, A. parietinus, A. kungradensis, A. subtenius; 

b) nonspecific phytohelminths, able to exist and eat in 

saprobiose and necrotic tissues of plants. These include 

species of Ditylenchus genus of Tylenchidae family: D. 

intermedins, D. triformis; Boleodorus genus of 

Nothotylenchidae family: B. thylactus; Hexatylus and 

Deladens genera of Neotylenchidae family: H. 
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abulbosus, Deladens obesus. Many of phytohelminths 

representatives of nonspecific effect are considered in 

terms of their feeding, as part of ectoparasitic 

mycohelminths.  

 

Phytohelminths of specific pathogenic effect are 

antagonists of saprobios, therefore they cannot live in 

tissues, previously infected by other pathogens. 

According to nature of habitat it can be distinguished 

several smaller groups 

 

a) ectoparasitic perforators - external parasites of plants 

characterized by a large stylet, with powerfully 

developed exoenzymatic glands. 19 species belong to 

this group of Tylenchorynchus, Bitylenchus, Merlinus 

genera of Tylenchorhynchidae family – T. bicaudatus, T. 

maximus, T. clarus, T. sp, B. lamellifer, B. dubius, M. 

socialis, M. quadrifer, M. bogdanowi-katjakowi, 

Telotylenchus indicus.; Helicotylenchus, Rotylenchus  

genera of Hoplolaimidae family: H. multicinctus, H. 

digoinatus, R. goodie; of Paurodontidae family: 

Stictylus assimetricus; Paratylenchidae genera of 

Paratylenchus family: P. hamatus, P. microdorus, P. 

amblycephalus; Seinuridae family - Seinura oxiyra; 

Criconemella genus of Criconematidae family: C. siddiqi 

 

b) sedentary endoparasites - parasites in roots and other 

underground parts of plants, lead sedentary- attached 

way of life and characterized by strongly altered form of 

the female body. To sedentary endoparasites it can be 

attributed root-knot nematode of Meloidogyne acrita 

marked as a pest of cotton and other crops grown on 

newly reclaimed soils. 

 

c) translative endoparasites - internal parasites of plants, 

but not to lose their mobility inside the tissues. They 

include 7 species of Pratylenchus genus of 

Pratylenchidae family: P. pratensis, P. screbneri, P. 

tumidiseps, Pratylenchus sp.; Ditylenchus genus 

Tylenchidae family: D. dipsaci, D. askinasi, Ditylenchus 

sp., often noted in the literature, as true plants parasites. 

Among the listed environmental groups most important 

for the crop production from sedentary endoparasites is 

cotton root-knot nematode Meloidogyne acrita. This 

species is found only in agricultural crops. 

 

On nature of the relief, Uzbekistan is divided into 

lowland and foothill-mountainous parts. Morphological 

features of soil and soil structure provided the basis for 

allocation of Uzbekistan territory into two soil-climatic 

provinces Central Kazakhstan and Middle Asiatic 

(Turan). It allocated 27 soil districts here (2 soil districts 

belong to the Aral-Caspian province within Uzbekistan) 

and 82 soil area.
[1]

 

 

Soils for nematodes analysis in desert zone were taken in 

South Ustyurt, Lower Amu-Darya (Southern) and South 

Kyzyl kum counties. In Ustyurt in gray-brown soils in 30 

samples each weighing 100 g, collected in 3 different 

sites it was discovered 19 species of nematodes. 

Dominant species among them were absent. 

Subdominants were Chiloplacus lentus. On the salt 

marsh of Ustyurt it was found 16 species of nematodes. 

Dominant species were not recorded among them; 

relatively frequent were mycohelminths Aphelenchoides 

parietinus, eusaprobiont Rhabditis monchystera and 

devisaprobiont Acrobeloides nanus In Lower Amu-

Darya district it was found 28 species. Eudominants are 

absent; subdominants are: Eucephalobus elongatus, 

Aphelenchoides parietinus, Aphelenchus avenae. The 

first of these relates to devisaprobionts, two others to 

mycohelminths. In the takyr soils of the same district in 

the desert it was found 22 species of nematodes. 

Eudominants and subdominants were not found in this 

area. Relatively frequent eusaprobiont – Rhabditis 

brevispina, devisaprobiont – Acrobeloides buetshlii, 

inhabitants of root zone Diphterophora perplexans, 

Tylenchus davainei. 

 

On the fixed sands of Kyzyl kum it was found 46 species 

of nematodes. Eudominants are two species of 

devisaprobionts – Acrobeles ciliates, A. somplex. 

Subdominants – pararhizobiont Aporcelaimellus krygeri, 

ectoparasite Tylenchorhynchus maximus and 

devisaprobiont Servidellus insubricus. In takyrs of 

Kyzylkum rare devisaprobionts –Acrobeloides nanus, 

pararhizobionts: Aporcelaimellus kregeri and 

Diphtherophora kiryanovae, mycohelmith –Aphelenchus 

avenae. 

 

In the semi-desert area soil samples for analysis were 

collected in Lower Surkhan-Darya, Mirzachul, Lower 

Zarafshan, Central Fergana and Middle Kashka-Darya 

counties. In Mirzachul District (Central Mirzachul) gray 

soils were examined on loess-like loams. 77 species of 

nematodes were observed in these soils. Dominated 

devisaprobionts: Cervidellus insubricus, Chiloplacus 

symmetricus. Subdominants are 4 species, including two 

species of semisaprobionts: Chiloplacus lentus and 

Acrobeles tricornis, one species of mycohelminth 

(Aphelenchus avenae) and endoparasite (Ditylenchus 

dipsaci). 

 

Studied areas of Zarafshan valley occupied by semi-

desert areas of Nurata Mountains. It marked 24 species 

here, dominated semisaprobiotic nematodes Sephalobus 

persegnis, Servidellus serratus and phytohelminth of 

nonspecific pathogenic effect - Aphelenchoides 

parietinus. 

 

In Central Fergana district it was surveyed flat area 

(Yazyavan steppe). In saline gray soils of Yazyavan 

steppe 17 species of nematodes were discovered 

altogether. Frequently occurring species are 

devisaprobionts  Acrobeloides buetshlii, A. nanus, 

mycohelminth – Aphelenchus avenae, ectoparasite –

Tylenchorhynchus clarus and eusaprobiotic form 

Mesorhabdithis monhystera. In cartilage-loam soil of 

foothill area it was found 39 species of nematodes. 

Eudominants were not found. Subdominants are 
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devisaprobionts –Acrobeloides nanus and 

phytohelminths of nonspecific pathogenic effect –

Aphelenchoides parietinus. Among common species 

marked following endoparasites: Ditylenchus dipsaci and 

Eudorylaimus pratensis, eusaprobionts –Rhabditis 

brevispina, two species of devisaprobionts (Chiloplacus 

lentus, Acrobeles cylindricus). 

 

In Lower Surkhandarya district it were surveyed 

Kattaqum in a flat area and Sherabad steppe in foothill 

area. In soils of Kattaqum it was recorded 56 species of 

nematodes. Numerically dominated following 

devisaprobionts: Acrobeles complex, Zeldia karimovae. 

Subdominants were inhabitants of root zone – 

pararhizobionts Tylencholaimus rugosus, Acrobeles 

krygeri, Discolaimus smithi, ectoparasite –

Tylenchorhynchus maximus and devisaprobiont –

Cephalobus persegnis. Devisaprobionts often occured: 

Heterocephalobus elongatus, Stegelleta cylindrica, 

Chiloplacus symmetricus and pararhizobionts: 

Dorylaimellus directus, Discolaimus mayor, 

Eudorylaimus monhystera, E. pratensis. Phytonematodes 

of takyr soils of Sherabad steppe represented less diverse 

compared to sandy soils. They found a total of 34 

species, and, lacking a dominant. Subdominants are 

pararhizobionts – Tylenchus davainei and phytohelminth 

–Aphelenchoides parietinus. To relatively frequently 

occurring species include devisaprobionts: Eucephalobus 

laevis, Acrobeloides buetshlii, endoparasite – 

Ditylenchus sp. (larvae), eusaprobiont: Rhabditis 

filiformis, Micronema brevicauda In Middle 

Kashkadarya district soil samples were collected in the 

foothills of the semi-desert Chiroqchi district of  Karshi 

steppe (Kasan district). Here it was found 48 species of 

nematodes. Among them are eudominants are 

devisaprobionts: Acrobeles ciliates, Acrobeloides 

buetshlii. Subdominants presented by 4 species, 

including two species devisaprobionts: Cephalobus 

persegnis, Cervidellus insubricus, ectoparasite – 

Bitylenchus dubius and pararhizobiont –Tylencholaimus 

sp. To relatively frequently occur species include 

pararhizobionts: Eudorylaimus monhystera, E. 

obtusicaudatus, Diiscolaimus tulaganovi, Tylenchus 

davainei, devisaprobionts: Cephalobus striatus, 

Acrobeloides tricornis and mycohelminths: Aphelenchus 

aveae, Aphelenchoides limberi. In the heavy-soils of 

serozems it was recorded 39 species of nematodes. 

Subdominants presented by semisaprobionts: 

Acrobeloides buetshlii, Cephalobus persegnis. 

Frequently occurred species include mycohelminths: 

Aphelenchus cylindricaudatus, Aphelenchoides limberi, 

phytoparasites: Pratylenchus sp., Tylenchorhynchus 

claytoni and pararhizobionts: Eudorylaimus 

paraobtusicadatuis, Tylenchus sp. 

 

Devisaprobionts are the most diverse group in the arid 

zone, they can use both saprobiotic environment and 

healthy plant tissue. Phytohelminths are duversly 

presented in nematodes community. Most of them are 

ectoparasites with a wide range of plants-hosts. From 

them Tylenchorhynchus capitatus, T. clarus, Bitylenchus 

lamellifer, B. dubius, Tylenchorhynchus maximus, 

Merlinius socialis, M. quadrifer, M. bogdanowi-katjkovi 

- connected only with desert plants. 

 

4. CONCLUSIONS 

In the arid zones of Uzbekistan devisaprobionts are 

prevailing group in the arid zone conditions, representing 

more than 70% of all detected individuals and almost 

half of the species of phytonematodes. Mycohelminths 

found in all soil conditions, but most of them in the 

meadow and marsh soils. Ectoparasites-politrophes 

dominate in the desert-sandy soil and light gray soils. 

Pararhizobionts found in all types of soil, but their 

number is only slightly dependent on soil conditions. 
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