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Abstract: An investigation was carried out for fifteen plant species, cultivated widely as vegetable crops in
Bangladesh, belonged to six different families to measure their affinity in harbouring symbiotic association with
mycorrhizal fungi. Fourteen out of the fifteen species were having developed VA-mycorrhizal colonization in
their  root  tissues  with  a  range  of  7%  to  98%.  All  the  soil  samples tested were slightly acidic and housed
VA-mycorrhizal spore with a density range of 37-259 spores per 100g air dried soil. The mycorrhizal spore
density in the soil was not found to have any effect on symbiotic colonization in root tissues of studied
vegetable crop plants by mycorrhizae. The soil pH was also found to have no correlation with both infections
of root tissues by VA-mucorrhizal fungi and spore densities in the soil. Variations in root infections and spore
densities were found statistically significant. Plant species had a significant role in root tissue colonization by
mycorrhizal fungi.
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INTRODUCTION application to the efforts in mitigation high levels of

Control of soil microbe is necessary to optimize N and chain [6]. There is evidence that mycorrhizal plants
P nutrition of plants. Before attaining the true contain higher concentration of growth hormones than
management of soil microbes, it is essential to understand their non-mycorrhizal equivalents [7]. Effective nutrient
better the interactions between plants and microbes in the acquisition by VA-fungi is generally attributed to the
soil around the roots [1]. There are extensive microbial extensive hyphal growth beyond the nutrient depletion
activities in rhizosphere soil which is colonized by a wide zone surrounding the root [3] and principal avoidance
range of microbes having important effects on plant strategies of plants for adaptation to adverse soil
nutrition, growth and health. Vesicular-arbuscular conditions is increase in root surface area via mycorrhizae
mycorrhizas (VAM) and arbuscular mycorrhizas are [8].
mutualistic symbioses formed between the roots of most VA-mycorrhizae are associated with the roots of most
plants and fungi in the order Glomales [2, 3]. VAM fungi species of angiosperms, gymnosperms, pteridophytes and
assist the plants to absorb mineral nutrients from the soil, bryophytes and are important in agriculture, horticulture
particularly low available elements like phosphorus (P), and forestry. A better understanding of the mycorrhizae
molybdenum (Mo) and cobalt (Co) [4]. These fungi are of agronomic crops is necessary because of their potential
also reported to consistently stimulate plant absorption of involvement in the sustainable agriculture systems [9].
zinc (Zn) and copper (Cu) and also increase plant The abundance and distribution of VAM fungi in various
resistance to various stresses like water, drought, salt and plants have been studied in various parts of the world. In
heavy metal toxicity [4, 5]. VAM infection enables the Bangladesh, a number of studies have also been
most of Cu, Zn and Cd to be retained by roots, allowing performed on the occurrence and abundance of VAM in
less heavy metal translocation to leaves. This filtering various plants and the effect of VAM on crop plants by
property of mycorrhiza might be a useful and effective [10-14]. The present work was undertaken to study the

heavy metals in soils which is directly linked to the food
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mycorrhizal association in some vegetable crops 225 samples of 15 angiosperm plant species belonging to
cultivated in Bangladesh on the light of distribution and six family, cultivated widely as vegetable crops in
abundance. Bangladesh, from three locations with 5 replications

MATERIALS AND METHODS of all samples was not significant statistically even at 1%

Soil and root samples of fifteen vegetables crop The distribution and abundance of VAM colonization
plants were collected from various crop fields of three in   the    root   tissues   of   studied   crop   plants  and
different sites of Savar, Dhaka. Five replications were VA-mycorrhizal spore density in the rhizospheric soils of
made for each collection site in case of every sample. Soil these crop plants are presented in Table 2 and Table 3.
samples with roots of respective plant species were Fourteen species of this present investigation out of
collected and placed in plastic bags. The soil pH was fifteen showed their capacity in harbouring mycorrhizal
determined by an electric pH meter using the suspension root infection. The intensity of mycorrhizal fungal
with soil water ratio of 1:2.5 (w/v). colonization in root tissues ranged from 10% to 87% in

Mycorrhizal spores were separated from soil by wet terms root length examined. The highest root length
sieving and decanting method of Gerdemann and infection was recorded in Momordica cochinchinensis of
Nicolson [15] and ultimately were recovered by filtering Cucurbitaceae family and the lowest root colonization in
through 45 µm sieve onto filter paper. The intact spores Brassica oleracea L. var. botrytis of Brassicaceae family.
on filter paper were counted under a dissecting The studied root samples of Lablab, Vigna, Abelmoschus,
microscope. Cucurbita maxima, Momordica and Luffa showed both

The roots were separated from soil by sieving vesicular   and    arbuscular   types    of   characteristic
through 1.0 mm mesh sieve and washing several times in VA-mycorrhizal colonization in their root tissues. The rest
water. Then the roots were segmented into 1.0 cm pieces eight vegetable plant species from Bangladesh showed to
which were cleared with 10% KOH and stained with 0.05% harbour only arbuscular type of mycorrhizal root
Trypan Blue [16]. Percentage of root length containing infection, no vesicular structure was found in their root
fungal hyphae, vesicles and arbuscules were determined tissues. The species Basella of Basellaceae appeared to
microscopically. have no mycorrhizal association (Table 2). The infection

Statistical analyses were done with the help of spectrum of studied families found were 10-22%, 25-52%,
Microsoft Excell, 2003 version. 46-65%, 49-60% and 55-87% respectively for Brassicaceae,

RESULTS AND DISCUSSION descending order of six families in terms of their capacity

pH values of rhizospheric soils were found ranging Cucurbitaceae (68.2%) >Malvaceae (54.33%) >Fabaceae
from slightly acidic to near neutral (5.9 to 7.3) in a total of (53.66%) >Solanaceae (35.99%) >Brassicacea (16.88%) >

(Table 1). Variations in pH values among the plant species

confidence level.

Solanaceae, Fabaceae, Malvaceae and Cucurbitaceae. The

to harbouring mycorrhizal infection in average is

Table 1: Studied vegetable plants and respective pH of their rhizospheric soils
Soil pH
------------------------------------------------------------------------------------------

Plant species Family Site-I Site-II Site-III Mean
Lablab purpureus (L.) Sweet Fabaceae 6.0 6.5 6.6 6.37±0.33
Vigna sinensis Prain do 6.8 7 6.5 6.77±0.24
Lycopersicon lycopersicum Mill. Solanaceae 6.8 6.5 5.9 6.4±0.41
Solanum melongena Linn. do 6.5 6.2 6.7 6.47±0.24
Solanum tuberosum Linn. do 6.7 6.9 6.8 6.77±0.14
Brassica oleracea L. var. botrytis Brassicaceae 6.4 6.35 6.9 6.55±0.27
Brassica oleracea L. var. capitata do 5.9 6.2 6.4 6.17±0.24
Raphanus sativus L. do 6.8 6.5 7.0 6.77±0.26
Abelmoschus esculentus (Linn) Moench Malvaceae 5.9 6.5 6.3 6.23±0.28
Basella alba Basellaceae 6.6 6.3 6.4 6.43±0.16
Cucurbita maxima Cucurbitaceae 6.8 6.3 6.6 6.57±0.22
Cucumis sativus do 6.1 6.5 6.3 6.29±0.19
Momordica cochinchinensis do 6.9 6.8 6.6 6.77±0.19
Momordica charantia do 6.7 6.8 6.8 6.77±0.11
Luffa acutangula do 6.0 6.4 6.3 6.23±0.19
CD at 1% significance level 0.055
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Table 2: Incidence of root tissue colonization by VA-Mycorrhizal fungi in vegetable crop plants of Bangladesh
Amount of VAM (% root length infected)
---------------------------------------------------------------------------------------------------------

Plant species Family Site-I Site-II Site-III Mean
Lablab purpureus (L.) Sweet Fabaceae 62±14.37 46±13.43 50±19.72 52.67±16.47
Vigna sinensis Prain do 65±15.23 51±14.40 48±9.62 54.67±14.52
Lycopersicon lycopersicum Mill. Solanaceae 48±11.31 31±9.22 52±6.04 43.67±12.65
Solanum melongena Linn. do 37±8.46 34±8.60 43±6.56 38±8.3
Solanum tuberosum Linn. do 26±10.84 28±8.37 25±5.15 26.33±7.93
Brassica oleracea L. var. botrytis Brassicaceae 16±4.47 15±3.87 10±2.55 13.67±4.39
Brassica oleracea L. var. capitata do 21±4.24 16±4.12 18±3.53 18.33±4.25
Raphanus sativus L. do 15±4.90 19±3.46 22±6.08 18.67±5.45
Abelmoschus esculentus (Linn) Moench Malvaceae 54±13.32 49±5.70 60±4.18 54.33±9.31
Basella alba Basellaceae 0 0 0 0
Cucurbita maxima Cucurbitaceae 65±9.60 78±11.36 70±8.60 71±10.72
Cucumis sativus do 55±13.67 64±5.24 58±4.42 59±9.05
Momrdica cochinchinensis do 87±12.98 79±12.39 80±6.60 82±10.86
Momordica charantia do 66±8.80 58±9.67 75±9.90 66.33±11.34
Luffa acutangula do 62±9.51 69±8.31 57±9.43 62.67±9.85
CD at 1% significance level 4.312
Tabular F = 2.8 F (calculated) for plant species = 38.990.01

Table 3: Distribution and abundance of VA-Mycorrhizal spore in the rhizospheric soils of studied vegetable crop plants of Bangladesh
Number of spore/100g soil
-----------------------------------------------------------------------------------------------------

Plant species Family Site-I Site-II Site-III Mean
Lablab purpureus (L.) Sweet Fabaceae 165±30.26 120±46.28 172±35.97 152.33±42.57
Vigna sinensis Prain do 215±27.18 196±39.27 180±47.55 197±38.95
Lycopersicon lycopersicum Mill. Solanaceae 142±27.24 106±19.09 132±43.79 126.67±33.33
Solanum melongena Linn. do 126±29.44 95±32.32 132±31.93 117.67±33.45
Solanum tuberosum Linn. do 186±26.42 130±31.85 92±40.37 136±50.52
Brassica oleracea L. var. botrytis Brassicaceae 76±9.92 112±22.24 98±33.56 95.33±26.95
Brassica oleracea L. var. capitata do 128±21.81 95±11.77 160±40.37 127.67±37.36
Raphanus sativus L. do 85±13.96 142±14.26 115±25.76 114±29.73
Abelmoschus esculentus (Linn) Moench Malvaceae 212±25.97 140±38.12 112±18.53 154.67±51.06
Basella alba Basellaceae 120±18.67 92±25.01 164±40.76 125.33±41.16
Cucurbita maxima Cucurbitaceae 98±26.20 187±34.85 166±55.59 150.33±54.52
Cucumis sativus do 205±27.98 142±33.41 105±24.60 150.67±50.41
Momrdica cochinchinensis do 90±14.61 72±19.36 106±15.00 89.33±20.95
Momordica charantia do 130±42.18 98±22.97 108±28.16 112±32.82
Luffa acutangula do 182±45.78 90±25.72 65±12.04 112.33±59.51
CD at 0.05% significance level 11.18

Basellaceae (0.0%). Akond and Khan [14] reported 5-73% even at 1% significance level. ANOVA showed that plant
root colonization by VAM fungi in timber yielding plants species played a significant role in the colonization of root
of Bangladesh which is in consistence with this present tissues by mycorrhizal fungi.
study. A similar study with infection quantum of 30-68% Studied vegetable crop plant species of Bangladesh
in case of 21 weed species under 15 families from India were found to have spore densities in their rhizospheric
was reported by Kamal Prasad [17]. Root colonization in soils ranging from 65-215 per 100g air dried soil (Table 3).
Malaysian soils under rubber with ranges of 38-58% and Various types of VAM spores with colours like drak,
0-50% was reported respectively by Nadarajah and reddish, brown and yellowish with various shapes such
Nawawi [18] and Ikram and Mahmud [19]. An extensively as oval, spherical and irregular were found in the
colonization (60-100%) by vesicular-arbuscular rhizospheric soils of studied vegetable plant species. But
mycorrhizal (VAM) fungi in soybean roots from most soils specific identification for fungal species by spore
in spite of having very high soil- P levels was reported by characteristics was not attempted in this study. The
Khalil et al. [9]. However, a very low root infection of only spore-size ranged from 46 to 243 µm. Variations in spore
1% to 7% in terrestrial plant species was reported from density among the plant species in different sites
Costa Rica [20]. Statistical analyses showed that including the replications of same site was found
variations in the amount of mycorrhizal root infection in statistaclly significant at 1% level. Correlation analysis
various plant species and spore density of their showed neither pH and nor spore density had any effect
rhizospheric soils were significant in most of the cases on the root colonization by VA-mycorrhizal fungi
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(r = 0.0289 for pH and root infection, r = -0.136 for pH and 6. Celik, S. and S. Arcak, 2002. Effects of
spore density, r = 0.1116 for spore density and root
infection). Our previous study for distribution and
abundance of VA-mycorrhizae in timber yielding plants of
Bangladesh showed a positive effect of pH on root
colonization (r = 0.56, p<0.01) but not in case of spore
density and also no relation in between spore density and
root infection was found [14]. Present study is in
agreement with the findings of Mosse and Bowen [21]
and Read et al. [22] though Nadarajah and Nawawi [18]
found a significant correlation in between root
colonization and spore density. A high spore density of
400-4000 spores/100g dried rubber soil in Srilanka was
reported by Jayaratne and Waidyanatha [23]. Kamal
Prasad [17] reported a range of 5-370 spores/100g dried
soil in India. Comparatively a low spore density like this
present study might have been caused by a warmer
climate inserting less pressure for sporulation [24] which
supports the findings of Nadarajah and Nawawi [18] and
Kamal Prasad [17]. Khalil et al. [9] reported a spore count
of 66 to 998/100g soil in case of soybean from Iowa,
USA in 1992.
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