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Abstract

An investigation has been made about the vesicular arbuscular mycorrhizal
fungi colonization in some medicinal plants Catharanthus roseus, C. pusillus,
Wrightia tinctoria, Thevetia peruviana, Nerium indicum and Alstonia scholaris
belongs to family Apocyanaceae were screened for the occurrence and
association of VA mycorrhizal fungi. All the plants screened in the study
harbored VA mycorrhizal fungi. Of the six medicinal plants C. roseus supported
maximum number (19) of VA mycorrhizal followed by C. pusillus, T. peruviana
and W. tinctoria. VA mycorrhizal fungi isolated from the medicinal plants belong
to 5 different genera viz. Acaulospora, Entrophspora, Gigaspora, Glomus and
Sclerocystis. Acaulospora and Sclerocystis were equally represented by 7 species
of each in the rhizosphere of C. roseus. Only two species of Glomus, Acaulospora
and Sclerocystis were encountred in the rhizosphere soils of C. pusillus.
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INTRODUCTION

Vesicular Arbuscular Mycorrhizal fungi are ubiquitous in soils and are associated with roots of
majority of plants [1] (Bowen, 1985). However families of Cruciferae, Chenopodiaceae,
Commilinaceae, Cyperaceae, Fumaricaceae, Polygonaceae and Utricaceae recorded to be non-
mycorrhizal [2]. Later mycorrhizal association was reported in certain members of
Chenopodiaceae, Cyperaceae and Cruciferae [3, 4]. The association of VA mycorrhizal fungi has
been recorded in almost all plants types like legumes, cereals, forage crops, oil seeds, forest
plants, plantation crops and medicinal plants [5, 6, 7, 8, 9, 10, 11, 12, 13, 14]. There are
conflicting reports on the occurrence of VA mycorrhizal association in medicinal plants. Many
medicinal plants and essential oil yielding plants possessing secondary substances have been
reported to harbor VA mycorrhizal fungi in their root system [15]. Govind Rao et. al. (1989)
screened 25 medicinal plants belonging to different families for VA mycorrhizal association and
reported that all the plants were mycorrhizal [16].

MATERIALS AND METHODS

Collection of soil samples: The rhizosphere soil samples of Catharanthus roseus, C. pusillus,
Wrightia tinctoria, Thevetia peruviana, Nerium indicum and Alstonia scholaris were collected
from Telangana University garden, Nizamabad at monthly intervals into sterile polythene bags.
Rhizosphere soils were collected at a depth of 10 cm with sterilized widger. The samples were
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transferred to laboratory and VA mycorrhizal fungal propagules were isolated. VA mycorrhizae
of rhizosphere soil samples were studied for one year.

Isolation of VAM fungal propagules: VA mycorrhizal fungal propagules were collected from
soils by wet-sieving and decanting method [17]. By these methods extra metrical
chlamydospores, sporocarps and zygospores formed by mycorrhizal fungi were estimated.
Characterization and Identification: The isolated VA mycorrhizal fungi were observed under
compound microscope and identified up to species level using the standard keys [18, 19, 20 21,
22]. The characters observed for identification were the presence or absence of sporocarps,
size, shape and colour of the spore, nature of the stalk attachment, wall thickness, wall layers
and ornamentation. The mounted spores and sporocarps were micro photographed in the
laboratory.

Assessment of vesicular-arbuscular infection in roots: The assessment of the amount of VA
mycorrhizal infection and colonization in roots were studied [23, 24]. The percentage of VA
mycorrhizal fungi was estimated by the root slide technique [25]. All infected and uninfected

segments were counted. The percentage of infection was calculated as

) ) No. of infected segments
% of VA infection = - X100
Total no. of segmentsexamined

RESULTS AND DISCUSSION

Medicinal plants belonging to the family Apocynaceae were screened for the occurrence and
association of VA mycorrhizal fungi were isolated from the rhizosphere soils. VA mycorrhizal
fungi were identified to the species level and the results are presented in Table 1.

All the plants viz. C. roseus, C. pusillus, W. tinctoria, T. peruviana, N. indicum and A. scholaris
screened in the present study harbored VA mycorrhizal fungi. Of the 6 medicinal plants, C.
roseus supported maximum number (19) of VA mycorrhizal fungi followed by C. pusillus, T.
peruviana and W. tinctoria. VA mycorrhizal fungi isolated from these medicinal plants belong to
5 different genera viz. Acaulospora, Entrophspora, Gigaspora, Glomus and Sclerocystis.
Acaulospora and Sclerocystis were equally represented by 7 species of each in the rhizosphere of
C. roseus. Only two species of Glomus, Acaulospora and Sclerocystis were encountred in the
rhizosphere soils of C. pusillus. Rhizosphere soils of Alstonia and Nerium supported 5 different
VA mycorrhizal fungi Entrophospora in frequent found found to be associated with the
rhizosphere of C. roseus and N. indicum. Sclerocystis pachycaulis was associated with C. roseus.
Glomus aggregatum, Acaulospora bireticulata, Sclerocystis microcarpus were predominantly
associated with most of the medicinal plants.

Six plants of apocyanaceae members were screened in the present study were found to be
infected by VA mycorrhizal fungi. Percentage mycorrhizal infection was abundant in C. pusillus,
C. roseus, A. schalaris and W. tinctoria. The percentage of arbuscules and vesicles were more in
C. pusillus and less number recorded in N. indicum. High incidence of mycelium was observed in
C. roseus followed by C. pusillus, W. tinctoria, T. peruviana A. scholaris and N. indicum (Table 2)
Early reports are available on the occurrence of VA mycorrhizal fungi. The root system of many
medicinal and aromatic plants possesses secondary substances [15, 26]. Mohankumar and
Mahadevan examined 28 medicinal plants from 20 families for the presence of VA mycorrhizal
fungi [27]. They reported the absence of mycorrhizal association in all the plants containing a
spectrum of secondary substances like alkaloids, phenolics, terpenoids and tannins. They
attributed the absence of VA mycorrhizal association to the presence of various secondary
substances. Later on Bagyaraj and his group screened 25 different medicinal plants for the
presence of VA mycorrhizal association and reported the mycorrhizal colonization in all the
medicinal plants which include periwinkle and serpent wood of apocyanaceae [16]. Lakshman
and Raghavendra have also screened 40 species of medicinal plants for mycorrhizal association
[28]. They reported that all the species were susceptible to colonization by VA mycorrhizal
fungi.

The present results on the occurrence of VA mycorrhizal fungi in apocyanaceaeous medicinal
plants confirm the earlier observations made by different workers In spite of the presence of
secondary substances of most of the medicinal and aromatic plants harbor VA mycorrhizal fungi
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in their root system. Fluctuations in distribution and number of VA mycorrhizal propagules in
soil is due to variation in season, growth stage of the host, pH, temperature, moisture, nitrogen,
phosphorus and other macro and micronutrients [29, 30].

Table 1: Occurrence of VA Mycorrhizal fungi in some medicinal plants of Apocyanaceae

family
S. Name of VAM fungus Plant species
No. 1123456
1 Acaulospora bireticulata (Rothwell & Trappe) + | + - + | + | +
2 A. delicata (Walker, Pfeitter & Bloss) + - + - - -
3 | A dilatata (Morton) + | - | - - | - -
4 | A laevis (Gerdemann & Trappe) + |+ | - | - -] -
5 A. mellea (Spin & Schenck) + | - - - - -
6 A. nicolson (Walker, Reed & Sanders) + - + + | +
7 | A. spinosa (Walker & Trappe) + | - |- -1-1-
8 | Entrophosora infrequens [(Hall) Ames & Schneider] + | + | - -+ | -
9 Gigaspora gigantean [(Nicol. &Gerd.) Gerd. & Trappe] + |+ | - |+ - -
10 | Glomus aggregatum (Schenck & Smith) + |+ | + | + - -
11 | G. albidum (Walker & Rhodes) + | - |- -|-]-
12 | G. convolutum (Gerd. & Trappe) + | - | -] -+ -
13 | G. fesciculatum [(Tharter Sensu Gerd.) gerd. & Trappe] + |+ | - |+ -] -
14 | G. fecundisporum (Schenck & Smith) + | - - - - -
15 | G. mosseae [(Nicol. &Gerd.) Gerd. & Trappe] + - + | + - +
16 | G. tortuosum (Schenck & Smith) + | - - - - -
17 | Sclerocystis microcarpus (Igbal & Bushra) + |+ |+ | - |+ | +
18 | S. pachycaulis (Wu & Chen) + | + - - + -
19 | S.sinuosa(Gerd. & Baksh) + | - | - - | - -
Total |19 | 08 | 05 | 05 | 06 | 04

Note: + = Present, - = Absent; 1. C. roseus, 2. C. pusillus, 3. W. tinctoria, 4. T. peruviana,
5. N. indicum and 6. A. scholaris

Table 2: Incidence of VAM infection in some medicinal plants of Apocyanaceae family

S. Name of % of colonization
No. plant Hyphae Arbuscules Vesicles % of infection
1 C. roseus 96 16 72 96

2 C. pusillus 84 20 80 100

3 W. tinctoria 80 12 76 92

4 T. peruviana 76 12 72 80

5 N. indicum 72 08 68 84

6 A. scholaris 76 12 80 92
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