Identification and characterization of arbuscularmycorrhizal strains from the
roots and rhizospheres of tomato, brinjal, chilli and onion

ABSTRACT

Rhizosphere soils and roots of two vegetables (tomato and brinjal) and two spices (chilli and
onion) crops were collected from each of four Agro-Ecological Zones (AEZs) of
Bangladeshviz. AEZ-9 (RARS, Jamalpur), AEZ-11 (RARS, Jashore), AEZ-25 (ARS, Bogura)
and AEZ-28 (BARI, Joydebpur) in 2014-2015. Characterization and identification of
arbuscularmycorrhizal strains were studied in the microbiology laboratory of the Bangladesh
Agricultural Research Institute (BARI). Different crops showed positive responses in percent
root colonization such as 74.11-83.78%, 22.11-24.33%, 7.33-8.89%, and 6.67-9.33% in onion,
tomato, chilli, and brinjal, respectively. Rhizosphere soil of individual crops had.also,variations
in the number of spore populations such as 120.11-200.33, 33.44-50.78, 36:11:39.22, and
28.56-41.89 per 100g soilin onion, tomato, chilli, and brinjal, respectively. The formation of
AM structures was found inconsistent and fluctuating from site to site. Both-oval and:spherical-
shaped vesicles were found among the AM structures. Eleven AM strains were identified in
tomatoes: Glomusgeosporum, G. mosseae, G. fasciculatum, <G. spp., Acaulosporadilatata, A.
bireticulata, A. mellea, A. morrowiae, Entrophosporainfrequens,
SclerocystiscoremioidesandGigaspora margarita. Nine each were identified from other three
crops. G. spp. and Acaulosporabireticulatawere  absent in brinjal and chilli.
Acaulosporadilatataand A. melleawere absent in onion. The formation of AM structures was
found inconsistent and fluctuating from site.t@, site 1% the*“present study. Both oval and
spherical-shaped vesicles were found among the. AN structures.

Keywords: Arbuscularmycorrhizal( AM) strains, reot colonization,spore population, AM
structures

1. Introduction

“Arbuscularmycorrhizal fungi are obligatory biotrophicsymbionts occurring in nearly all
natural and agricultural soils and. commonly colonize roots of many plant species”[1].
“Arbuscularmycorrhizae are theymost important type of fungi and have worldwide recognition
for their role in plant survival and nutrient cycling in the ecosystem.Mycorrhizal fungi are well
known to have a wide range of benefits to their host plants. They can enhance nutrient uptake
especially-P, N;.and:Zn. They can also suppress soil pathogens, enhance tolerance to drought
stress < and. reduce ‘sensitivity to toxic substances contaminated to the soil”[2].
“Arbuscularmycorrhizal fungi have received considerable attention in the literature due to their
potential benefits.to hosting plants by enhancing plant nutrient uptake and increasing tolerance
to adverse conditions™[1].

[3]reported”an average of 35.99% mycorrhiza colonization of tomato roots in soils.The
distribution of different genera in various locations and crop species varied to a greater extent.
Glomus species were reported to be most common throughout the world [4].[5] worked with
different agricultural cropsand theyidentified Acaulospora, Entrophosphora, Gigaspora,
Glomus and Scutellospora. Glomus species were the most common followed by Gigaspora and
Scutellospora in vegetables and rice. [6]studied the genus diversity of AM fungi in some
vegetable crops in Bangladesh.

[7] studied “the effects of arbuscularmycorrhizalfungi onthe morphological and biochemical
changes of four different vegetable seedlings such as tomato (Lycopersicumesculentum L.),
brinjal  (Solanummelongena L.), chilli (Capsicum annuum L.) and bhendhi
(AbelmoschusesculentusMoench.) grown under nursery conditions.They revealed the symbiotic



association between AM fungi and plant roots provides a significant contribution to plant
nutrition and growth”.

“Arbuscularmycorrhizal fungi improved the absorption of several plant nutrients like N, P, K,
Mg, Cu, Ca and Fe by the roots of plants”[8].“The AM fungi can increase plant uptake of
nutrients and consequently increase root and shoot biomass and improve plant growth and
yield”[9].“The mycorrhizal infection enhances nutrient uptake through increasing the absorbing
area of root and by mobilizing sparingly available nutrient sources; or by excretion of chelating
compounds or ecto enzymes”[10].

Arbuscularmycorrhizal fungi inoculation produced significantly higher plant growth compared
to the untreated control pepper [11], onions [12], and vegetable crops [13].Bioaugmentation
with native arbuscularmycorrhiza fungi was reported to improve the qualities of seedlings in
nurseries [14].Considering the above facts the present study was undertaken to. characterize and
identify the arbuscularmycorrhizal strains from the roots and rhizosphere soils of tomato,
brinjal, chilli and onion.

2. Materials and methods

2.1 Sample collection sites

For conducting the study the soil and root samples were collected from four different sites
situated in four Agro Ecological Zones (AEZs) of Bangladesh. The selected sites were:
RARS, Jamalpur (AEZ 9 Old Brahmaputra Floodplain‘); RARS, Jashore (AEZ 11 High Ganges
River Floodplain), ARS, Bogura (AEZ 25 Level, Barind Tract:), BARI, Joydebpur (AEZ 28
Madhupur Tract)

2.2 Selection of crops

Studies included a number of crops under vegetable and spices crops such as Tomato(Solanum
lycopersicum L.), Brinjal(Solanum melongena L.),Chilli(Capsicum annuum
L)ofSolanaceaefamily andOnion(Allium cepa L.) ofLiliaceae family.

2.3 Collection of samples

Roots and rhizosphere soil samples were collected from crop fields of four AEZs during
December 2014 to February 2015.Four plants for each crop were sampled. Plant roots were dug
out, washed: thoroughly with water to remove the adhering soil particles and then cut into
approximately 1 cm:segments. The root samples were then preserved in screw cap test tubes
with 50% ‘ethanol for ‘future use. Soil samples were collected up to a depth of 0-15 cm with
roots (4 :samples/crop) thereafter the collected samples were air-dried, packed in airtight
polyethylene bags, and stored at 4'C for assessing spore density.

2.4 Analysis of soil Physico-chemical properties

The chemical and physical properties of soil were determined by the following methods. such
as pH [15], Texture [16], wet oxidation method [17], organic carbon with the van Bemmelen
factor 1.73 [18], Total N [19], Available P [20], Exchangeable Ca, Mg & K [21], Available S
[22];[23],Available Zn, Cu, Mn & Fe [24] Available B [25].

Chart 1 Physical and chemical properties of soils under stud

AEZ and om|Ca| Mg | K | 1otat |P| S |4Zn| B |Fe|Cu|Mn

Locations

Texture H
PP (9%) meg/100 g soil | N (%) ug g’




AEZ-09 SandyClay 7.1 1.63 6.0 24 0.16 0.086 10 17 1.190.28 44 1.6 3.1
(Jamalpur)  loam

AEZ-11 Clayloam 74 142 6.4 2.1 0.16 0075 14 15 1.710.35 30 2.4 2.3
(Jashore)

AEZ-25 Siltyclay 63 1.42 68 2.3 013 0.075 22 19 1.640.30 36 2.2 4.1
(Bogura) loam

AEZ-28 Clayloam oo 087 48 17 020 0042 11 12 0.900.30 51 1.7 2.8

(Joydebpur)

2.5 Determination of mycorrhizal colonization

2.5.1 Staining of roots

The root pieces of each crop were stained according to [26] with seme modifications followed
in the Soil Microbiology Laboratory of Bangladesh Agricultural Research: Institute [27].

2.5.2 Assessment of mycorrhizal colonization

The percentage of AM colonization was estimated by the root.slide technique [28].

The presence or absence of colonization in_ theyroot pieces was recorded and the percent
colonization was calculated as follows:

Number of AM-positive segments
% root colonization = x 100
The total number of segments scored

2.6 Identification of AM-fungi
For the identification‘of fungi Melzer’s Reagents and Polyvinyl Alcohol-Lacto-Glycerol were
needed. The preparation ofithese reagents is given below:

2.6.1Melzer’s Reagents: Potassium lodide (1.5 g), lodine (0.5 g), Chloral hydrate (100.0 g),
Distilled water: (22 mL).

2.6.2Polyvinyl Alcohol-Lacto-Glycerol (PVLG): Polyvinyl alcohol(1.66g), Water (10 mL),
Lactic acid(10 mL), Glycerine(1 mL).

The slides;with spores were observed under a compound microscope for identification. The
spores were then identified into different genera according to the sporocarpic and spore
characters such as spore size, color, spore walls, hyphal attachments and other morphological
characters [29]; [30].

3. Results and Discussion

3.1 Root colonization, spore population in rhizosphere soilsand occurrence of AM

structure in different crops of AEZ9

Data were presented as percent root colonization and the number of spores/100g soil, of AM
structure of different crops such as tomato, brinjal, chilli and onion in AEZ 9 (RARS,



Jamalpur(Table 1). Percent root colonization of different crops varied from 7.3-83.8% where
the highest root colonization (83.8%) was recorded in onion which was followed by tomato
(24.1%) and brinjal (8.11%) and the lowest root colonization was recorded in chilli (7.3%).

The spore numbers in the rhizosphere soil varied in different crops. The number of AM spores
varied from 36.7-180.0/100g soil. The highest number of AM spores per 100g soil was
recorded from the rhizosphere soil of onion (180.0) and the lowest in chilli (36.7). The
rhizosphere soil of tomato and brinjal contained 43.1 and 38.6 spores per 100 g soil,
respectively.

The AM fungal structures in root systems of the selected crops varied irrespective of crops .Out
of 4 crops, hyphae were found in all crops at AEZ 9 (RARS, Jamalpur). Arbuscules were found
in chilli and onion, vesicles in tomato and onion which showed both oval and spherical shapes.

Table 1. Occurrence of AM fungi in tomato, brinjal,.chilli:and onion erops grown under
AEZ 9 (RARS, Jamalpur)

Crons Root colonization Number. of AM structure
P (%)? spore/100g soil” H | A | V |[VS
Tomato 24.11 £ 0.61 43.11+1.14 + - + -
Brinjal 8.11+£0.59 38.56 £ 0.85 + - - -
Chilli 7.33+0.47 36.67:£0.88 + + - -
Onion 83.78 £ 0.70 180.00 + 1.28 + + + 0,S

#Per cent root colonization‘are the means + S.E of eight independent observations
®Spore number are the means + S.E of eight independent counts.

‘H=Hyphae, A=Arbuscule, V=Vesicle, VS=Vesicle shape, O=0val, S=Spherical
+ = Present, - = Absent

3.2 Root:eolonization,spore populationand M structurein different crops of AEZ11

Per.cent root celonization of different crops varied from 8.89-82.00% (Table 2).The highest
root colonization by AM fungi was observed in onion (82.00%) which was followed by tomato
(22.11%):and brinjal (9.33%). The lowest per cent of root colonization was observed in chilli
(8.89%). The number of AM spores ranged from 33.44 to 174.00 per 100 g soil (Table 2).The
highest number of spores per 100g soilwas found inrhizosphere soil of onion (174.00) and the
lowest in tomato (33.44). The rhizosphere soils of brinjal and chilli had 41.89 and 38.33 spores
per 100 g soil, respectively. Out of 4 crops, hyphae were observed in all crops at AEZ 11
(RARS, Jashore). Both abruscules and vesicles were found in tomato and onion. Again both
oval and spherical shaped vesicles were found in onion (Table 2).

Table 2. Occurrence of AM fungi in tomato, brinjal, chilli and onion crops grown under
AEZ-11 (RARS, Jashore)

Crops | Root colonization | Number of | AM structure®




| (%)* | spore/100gsoil” | H | A [ V [ VS
Tomato 22.11+121 33.44+152 + + + -
Brinjal 9.33+0.83 41.89+1.81 + - - -
Chilli 8.89+0.79 38.33+141 + - - -
Onion 82.00 +1.19 174.00 + 1.17 + + + 0,S

®Per cent root colonization are the means + S.E of eight independent observations
®Spore number are the means + S.E of eight independent counts.

‘H=Hyphae, A=Arbuscule, V=Vesicle, VS=Vesicle shape, O=0val, S=Spherical
+ = Present, - = Absent

3.3 Root colonization, spore population in rhizosphere soil, AM structure in different
crops of AEZ25

The crops showed differentpercentages of root colonization by AM fungi. Percent root
colonization differed from 7.78 to 78.56%. The highest root colonization:(78.56%) was
recorded in onion and the lowest was in brinjal (7.78%). Root colonization in tomatoes and
chilli was recorded as 23.22 and 8.56%, respectively(Table 3).

The spore number in rhizosphere soils varied in different crops(Table 3). The number of AM
spores varied from 38.56 to 200.33 per 100 g of soil. The highest number of spores
wasrecorded from the rhizosphere soil of onion (200.33 per 100.g soil) and the lowest in brinjal
(38.56 per 100 g soil). The rhizosphere soil of tomato and chilli had 42.11 and 39.22 spores per
100 g soil, respectively.Hyphae were observed, in all crops-at AEZ 25 (ARS, Bogura).
Arbuscules were found in tomato, chilli and.onion but vesicles. were found in tomato and onion.
Both oval and spherical-shaped vesicles were recorded in onion (Table 3).

Table 3. Occurrence of AM fungi in tomato, brinjal, chilli and onion crops grown under
AEZ 25 (ARS, Bogura)

Crops Root colonization Number of AM structure®
P (%)° spore/100g soil® H [ A ] Vv | Vs
Tomato 23.22.+ 1.15 42.11+1.84 + + + -
Brinjal 7.78 + 0.46 38.56 +1.68 + - -
Chilli 8.56 +0.71 39.22 +3.83 + + - -
Onion 78.56 + 1.12 200.33 +1.39 + + + 0,S

®Per cent,root.colenization are the means + S.E of eight independent observations
*Spere nutaberare the means + S.E of eight independent counts.

‘H=Hyphae, A=Arbuscule, V=Vesicle, VS=Vesicle shape, O=0val, S=Spherical
+ = Present, - = Absent

3.4 Root colonization, spore population in rhizosphere and AM structure in different
crops of AEZ28

Different crops showed different percentage of root colonization by AM fungi varied from
6.67-74.11% (Table -4).The highest root colonization (74.11%) was recorded in onion and the
lowest in brinjal (6.67%). Root colonization of tomato and chilli was recorded as 24.33% and
7.33%, respectively.

The number of AM spores varied from 36.11-120.11 per 100 g soil. The highest number of
spores (120.11) per 100g soil was recorded from the rhizosphere soil of onion and the lowest



from brinjal (28.56). The rhizosphere soils of tomato and chilli had 50.78 and 36.11 spores per
100 g soil, respectively.

Out of 4 crops, hyphae were observed in all crops. Arbuscules were observed in tomato and
onion whereas vesicles were recorded only in onion. Both spherical and oval-shaped vesicles
were found in onion (Table 4).

Table 4. Occurrence of AM fungi in tomato, brinjal, chilli and onion crops grown under
AEZ 28 (BARI, Joydebpur)

Crobs Root colonization Number of AM structure’®
P (%) spore/100g soil H | A [ VvV [ Vs
Tomato 24.33 £ 0.89 50.78 £1.35 + + - -
Brinjal 6.67 £ 0.60 28.56 £ 1.25 + - - -
Chilli 7.33+0.78 36.11 £ 0.98 + - - -
Onion 74.11 +1.09 120.11 £ 1.56 + + + 0,S

®Per cent root colonization are the means + S.E of eight independent,observations
®Spore number are the means + S.E of eight independent counts.

‘H=Hyphae, A=Arbuscule, V=Vesicle, VS=Vesicle shape, O=0valyS=Spherical
+ = Present, - = Absent

3.5 Identification of AM species

3.5.1 Occurrence of AM species in AEZ-9 soils

All eleven AM fungi_species were identified in the rhizosphere soils of Jamalpur (AEZ
9)(Table -5). Here G..geosporum;:G. mosseae, G. spp. andGigaspora margarita were present in
tomato rhizosphere, G fasciculatum, A. dilatata, and A. morrowiae in brinjalrhizosphere, A.
mellea, A morrowiaeandSclerocystiscoremioidesin chillirhizosphere and
Acaulosporabireticulata, Entrophosporainfrequensand Gigaspora margarita in onion
rhizosphere. It:was observed that none of the AM fungi was common in all the four crops
except. A."morrowiae in brinjal and chillirhizosphere andGigaspora margarita in tomato and
onion rhizosphere (Table 5).

Table 5.0ccurrence of AM fungal strains in the rhizospheres of tomato, brinjal, chilli and
onion from AEZ 9 soils

g Crops
No. Fungal strains Tomato Brinjal Chilli Onion
' F]_ F2 F3 F4 F]_ F2 F3 F4 F]_ F2 F3 F4 F]_ F2 F3 F4
1 |Glomus geosporum +-1-1-1-1-1-17T-1-1-"1-1-1-1-1-7-
2 |G. mosseae A
3 |G. fasciculatum A Y Y U T T D D [
4 |G. Spp. e e
5 |Acaulospora dilatata A T e e e S T




A. bireticulata S e e e e

A. mellea S T T e I e I I i e e e e e

A. morrowiae S T T T T e e

Entrophosporainfrequens| - | - | - | - | - | - |- |- |- |-|-|-|-|+|-]-

10 |Sclerocystis coremioides | - | - | - | - | - |- |-|-|-|+|-|-|-|-]|-]-

11 |Gigaspora margarita - -] -]+ N

+ = Present, - = Absent,, F; —Field 1, F, —Field 2, F3 — Field 3, F, — Field -4

3.5.2 Occurrence of AM species in AEZ 11 soils

Six species were identified in the Jashore location (AEZ 11)(Table 6).it was observed that only
one species Entrophosporainfrequens was present in tomato rhizosphere but the rest three crops
had two species each such as A. dilatata andEntrophosporainfrequens in brinjalrhizosphere, G.
geosporum and G. mosseae in chillirhizosphere and G. fasciculatum and .G. spp. in onion
rhizosphere (Table 6).

Table 6.0ccurrence of AM fungal strains in the rhizospheres of tomatg, brinjal, chilli and
onion from AEZ 11 soils

Crops

Fungal strains Tomato Brinjal Chilhi Onion
Fi|Fo|Fs|Fa|F1|Fo|F3|Fa|F1|Fo|Fs|Fa|F1|F2|Fs|Fy
Glomus geosporum SRR e R N N e N B

No.

G. mosseae B e e
G. fasciculatum N IS R P N N B R U I U U i R R
G. Spp. A R R L I T o T e
Acaulospora dilatata Sl - le A+ - - -] --1-1-1-1-
Entrophospora infrequens | + - + N U R I e

OO WIN -

+ = Present, - = Absent, Fi= Fleld 1, Es- Fleld 2, Fs- Fleld 3, F4- Field -4

3.5.3 Occurrence of AM species in/AEZ 25 soils

Both tomato and brinjalrhizospheres had fourspecies(Table 7).Entrophosporainfrequent
andGigaspora margarita were found inchillirhizosphere and only G. spp. was identified from
the onion rhizesphere.:Here it was observed that none of the strains were common in all crops
except Gigaspora margarita in brinjal and chillirhizosphere.

Table 7Z.0ccurrence of AM fungal strains in the rhizospheres of tomato, brinjal, chilli, and
onion from AEZ 25 soils

Crops
Fungal strains Tomato Brinjal Chilli Onion
Fi|Fo|Fs|Fa|Fo | Fo|Fs | Ry |Fi|Fo | Fs|Fy |Fo|Fo | Fs | Ry

Zwn
o -

Glomus geosporum B T U
G. mosseae I L [ S [ B S I I
G. fasciculatum + - -1-1-T-1-1-"1-"1-"1-1-7T=1-=71-71-
G. Spp. I e I I T S R B
Acaulospora dilatata S+ - -] -] -]-]-]-]-]-]-71-
A. mellea I i D D T D
A. morrowiae I

O N[OOI~ WIN -

Entrophospora T e T e e e I e BT AT T T ey




infrequens
9 |Sclerocystis coremioides | - | - | - |+ |- |- | -|-|-|-|-|-|-]-|-]-
10 |Gigaspora margarita + + N
+ = Present, - = Absent, F;- Fleldl Fz Fleld2 F3—F|eld3 F4 Fleld -4

3.5.4 Occurrence of AM species in AEZ 28 soils

Nine AM species were identified in AEZ 28 soils (Table 8). Maximum numbers of AM species
were identified in onion rhizospherewith four specieswhich was followed by three in chilli, two
in tomato and brinjalrhizosphere.

Table 8.0ccurrence of AM fungal strains in the rhizospheres of tomato, brinjal, chilli and
onion from AEZ 28 soils

Crops

Fungal strains Tomato Brinjal Chilli Onion
Fi|Fo|Fs|Fa|Fi|Fo|Fs|Fa|Fi|F3 | Fs|Fal ki Fa|Fs|Fy
Glomus geosporum A A e
G. mosseae - T =T -0-1-T-1T-F--T=lel+]-1-
G. fasciculatum B s N D R
Acaulospora dilatata B D S T U I
A. bireticulata + -1 -T-T-T-F-Ted-1-T=1-1-1-71-71-
A. mellea A Y S S e e e
A. morrowiae I 5 TS L R I I R e
Sclerocystis coremioides | - | - | - | < | -G+ | - fe | - - - - - -]+
Gigaspora margarita - - - -] -] -] -

+ = Present, - = Absent, F;- Fleld 1, By- Fleld A F3- Fleld 3, F4— Field -4

Sl.
No.

O O[NNI WIN|F-

The Characteristics of AM species isolated from.the-rhizosphere of tomato, brinjal, chilli, and onion
from different locations were in accordance with the following authors (Plate 1-9)-

Glomus geosporum [31], Glomusmosseae [32], Glomus fasciculatum [31], Glomus spp. [31],
Acaulospora dilatata [32], = Acaulosporabireticulata [33], Acaulospora mellea [32],
Acaulospora morrowiae [32],Entrophospora infrequens layers [34], [35], and [36],
Sclerocystis coremioides [37] Gigaspora margarita [38].




Plate No.1. Glomus fasciculatum (a, b and c)

ora mellea (a, b)

i Vi

“

ospora morrowiaePlate No.7.Entrophosporainfrequens

Plate No. 8. Sclerocystiscoremioides(a, b and c)



e

Plate No. 9.Gigaspora margarita

Eleven AM fungal species were identified representing five genera namely Glomus,
Acaulospora, Entrophospora, Sclerocystisand Gigasporaover the locations (Table 5 to 8). Both
Glomus and Acaulospora had four species each while three other  genera namely
Entrophospora, Sclerocystisand Gigasporahad single species each.

Eleven AM fungi specieswere recorded in tomato: that was followed by brinjal:chilli and onion
having nine strains for each. In tomato fields Glomusgeosporum, Gi.mosseae, G. fasciculatum,
G. spp., Acaulosporadilatata, A. bireticulata, A. “mellea,” A.. morrowiae,
Entrophosporainfrequens, SclerocystiscoremioidesandGigasperamatgarita.Nigie species were
recorded in other crops.G. spp., and Acaulosporabireticulatawere, absent in both brinjal and
chilli while Acaulosporadilatataand A. melleawere absent in-onien.

4. Discussion

The variation in spore number might be due.to the structure of the root system and the in-built
capacity of AM. Variation in spore density from'site to,site under the same crop species had
also been reported by [39].[40]stated-that the higher spore population might be either due to
conducive edaphic conditions like low:inutrient status; high aeration, and optimum moisture.
Variation between AEZs for thegame.crép was net that prominent, although not negligible. An
almost similar trend was found in‘the sporeipepulation, the values were 120.11-200.33, 33.44-
50.78, 36.11-39.22 and 28.56-41 per 100 g soil in onion, tomato, chilli and brinjal, respectively.
The colonization rate of AM fungi differed with the plant species. It could be due to differences
in the architecture of root system. and efficacy of the genera and species of AM and soil
moisture. Variation among: different crops and sites observed could be due to fungal species,
climatic and edaphic:factors as. stated by other researchers [41], [42] and [43].“The formation
of arbuscules was influenced by the stages of plant development and was short-lived
structure”’[44].%“The formation of AM structures was inconsistent and fluctuating from site to
site in.the present 'study: The differences in morphological features of AM structures especially
vesicles “indicated the infection by different AM fungal species. Both oval and spherical
vesicles were found in the study”, which was also demonstrated by [45], [50].

The higher:numbers of AM fungal species were recorded in the rhizosphere soil of AEZ 9 (11),
followed by that of AEZ 25 (10), AEZ 28 (9) and AEZ 11 (6). The present study revealed that
the AM fungi commonly occur in all the crops assessed from the four different locations.

This study revealed that AM fungi were common in all the crops assessed from the different
locations. Among all the genera recorded in this study, Glomus and Acaulospora were the most
common genera. These findings were in agreement with the numerous widespread occurrence
of Glomus spp. throughout the world [46]; [47] and [4]. [48]reported that Glomus and
Acaulospora were predominant in all rhizosphere soils in their study. [32]also found some AM
fungi such as G. fasciculatum, G. mosseae, A. dilatata, A. mellea, A. morrowiae and Gigaspora
margarita in the rhizosphere soils of tomato. [49]reported fifteen AM fungi in the rhizosphere
soils of three solanaceous vegetables namely, tomato, chilli and brinjal collected from five
different locations. The abundance of Glomus, Acaulospora, Entrophospora, Sclerocystis and



Gigaspora in tomato, brinjal, chilli and onion under four AEZ -9, 11, 23 and 28 had been stated
by [27].

“Edaphic factors play a critical role in the distribution and abundance of AM fungi”[50].“The
distribution of AM spores in rhizosphere soil is governed by edaphic and certain other climatic
factors”[48].

5. Conclusions

Rhizosphere soils and roots of tomato, brinjal, chilli and onion crops were collected from each
of four AEZs, viz. AEZ-9 (RARS, Jamalpur), AEZ-11 (RARS, Jashore), AEZ-25 (ARS,
Bogura) and AEZ-28 (BARI, Joydebpur) in 2013-2014 for characterization and identification
of arbuscularmycorrhizal strains. Different crops showed positive responses in:per cent root
colonization The AM fungus are ubiquitous in rhizospheres irrespective of.crops and
locations.GlomusandAcaulospora of AM fungi were the most common genera.The,per cent
root colonization showed positive responses in different cropssuch asi74.14-83.78%,.22.11-
24.33%, 7.33-8.89% and 6.67-9.33% in onion, tomato, chilli_and, brinjal,  respectively.
Rhizosphere soil of individual crops had also variations in the number of spore populations
such as 120.11-200.33, 33.44-50.78, 36.11-39.22 and 28.56-41.89 in onion, tomato, chilli and
brinjal, respectively. The formation of AM structures found:inconsistent and fluctuating from
site to site in the present study. Both oval and spherical-shaped vesicles were found among the
AM structures. Eleven AM strains were identified in tematogs¢Nine each were identified from
the other three crops. G. spp. and Acaulosporabireticulatawere ahsent in brinjal and chilli.
Acaulosporadilatataand A. melleawere absent in onion.
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