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ABSTRACT
Key Words:
Costus speciosus sm Selection of an efficient Arbuscular mycorrhizal (AM) species for inoculum production
Arbuscular mycorrhizal is an important step towards adapting mycorrhizal inoculum technology in crop
fungi production. In this direction six indigenous AM species were screened, isolated, identified
AMF colonization and cultured on two promising host plants of maize and Johnson grass. When host
Rhizosphere plant had optimum AMF colonization with respective AMF species; Glomus intraradices,

Glomus fasciculatum, Glomus microcarpum, Glomus mosseae, Gigaspora margarita
and Sclerocystis dussii were inoculated to Costus speciosus sm in unsterilized soil.
Overall result revealed that Sclerocystis dussii was most efficient AM Fungus to Costus
speciosus sm, a medicinal shrub. There was significant increase in plant height, leaf
length, leaf number, total chlorophyll content in leaves and increased stem tubers length,
tuber diameter and phosphorus content as compared to control uninoculated plants.
However, this enhanced growth response was influenced by other promising AMF
species, Glomus fasciculatum and Gigaspora margarita. The underground stem tubers
and their phosphorus content increased with the inoculation of Sclerocystis dussii
followed by Glomus mosseae and Glomus microcarpum. Therefore, an efficient
indigenous Sclerocystis dussii may be made to inoculate on Costus speciosus sm
tuber cuttings in an unsterilized soil to get healthy seedling stock.

INTRODUCTION

Theimprovement phase of medicinal plants startsfrom thetime the domestication of plantsisunder-
taken. It iscertainly necessary to follow certain modelslike collection and eval uation, clonal selec-
tion hybridization, mutation, and other methods. Fertilizer consumption increased tremendously to
maximise yield by cultivation of hybrid crops after green revolution. One more such step perhaps
may be the use of AM fungi for growth improvement. Mycorrhizal plantsare, therefore, adapted to
cope up with nutrient deficient situations or prevent pathogenesis by other organisms. Mycorrhizal
fungi will not prove effective with all plants when the plants have little mycorrhizal dependency.
Kumar & Mahadevan (1984) have reported the absence of AM fungal associationin medicinal plants
and attributed this to the presence of various secondary metabolites in the host plants. However,
thereare many reports of medicinal plantswith secondary substancesharbouring AM fungal associa-
tionsintheir root systems (Abbott & Robson 1982, Lakshman & Raghavendra 1992, Prasad & Reddy
1998). Kumar & Muragesh (2002) have tested dependency of the three AM fungal species Glomus
mosseae, Glomus fasciculatum and Glomus monosporumon on ten medicinal plants and showed
clearly that mycorrhizal inoculationisbeneficia inimproving their growth. Basu & Srivastava(1998)
have tested more then ten species of AM fungi and observed that AM fungal association had en-
hanced the growth of medicinal compounds. Therefore, thereisaneed for research in improving the
quality and quality of drugs produced from native medicinal plantsin relatively shorter period and a
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lower expense by using selective AM fungi. This paper reportsinoculation of different AM fungal
gpad estounderdand the efficacy of Costus speciosusin pot experiments with unsterilized soil.

MATERIALS AND METHODS

Costus speciosusisan important medicinal plant. Itsleaf juiceisused for treatment of skin diseases,
and tuber juice for diabetes. Leaf and tuber juices are proportionately mixed and taken along with
milk to reduce hypertension. Stem tuber cuttings measuring 6cm were surface sterilized in 2% potas-
sium hypochlorite and washed thrice in distilled water. Earthen pots (20 x 30cm) were filled with
4kg of unsterilized soil with E.C. 0.04 mhos/cm, organic matter 0.19%, total nitrogen 0.05%, avail-
able phosphorus 5.3 ppm and availabl e potassium 110.6 ppm. Before planting the sem cutting, 10g
of mixed inoculum of all the six AMF inocula was spread uniformly in each earthen pot except
control or noninoculated one. Maize-root based cultures of three AM species(Glomusintraradices,
Glomus fasciculatum, Glomus microcarpum), and John son grass-root based cultures of the three
AM species (Glomus mosseae, Glomus margarita, Sclerocystisdussii) were devel oped with the spe-
ciesisolated from rhizosphere soil of grass hostsin fallow alluvial soil of the university farm. The
mother cultureswere maintained in steam-sterilized sand-soil mixturein PV C potsin isolation under
transparent plastic sheet cover in agreen house. Infected mother culture roots were maintained in
green house with watering once in two days. Plants were harvested after 120 days. The roots were
cleaned by dipping theminwater for severa timestill the adhering soil particleswere removed. Both
inoculated and uninocul ated root sampleswere cut into 1cm bitsand fixed in standard FAA (forma-
lin acetoal cohol) and processed further for the assessment of AMF colonization. Root pieceswere
mixed in 10% KOH and autoclaved for 30 minutes and washed in distilled water and stained in
0.05% try pan blue and mounted on clean didesin lactophenol (Phillips& Hayman 1970). For every
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Fig. 1: Effect of AM fungi on Costus speciosus showing plant dry matter,
with total chlorophyll content in leaves after 90 days.
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harvested plant, parts were removed and oven dried for 72 hrsat 70°C. Roots and shoot systemswere
thenweighed. MD (mycorrhizal dependency) of plantswere determined following the formulapro-
posed by Gerdemann (1975). Mycorrhizal efficacy was cal culated according to theformula of Sing
& Tilak (1990). Of all the six AMF speciesinocul ated plants, height, biomass production, number of
tubers, chlorophyll content of |eavesand phosphorus content were estimated by standard methods.

RESULTS AND DISCUSSION

It is clearly evident from the data that root system of Costus speciosus grown in both control and
different species of AM inocul ated was infected inunsterilized soil, and invariably found to harbour
AMF association. This clearly brought enhanced plant height, ssem diameter, |eaf length, number of
leaves and total chlorophyll content of leaves (Table 1, Fig. 1). Similarly, underground tuberswith
root system were found to be significantly increased in number, length, diameter, dry weight and P
content in AM fungi inoculated plants over the control or uninoculated plants (Table 2). Overall
resultsindicate that Sclerocystisdussii wasthe most efficient AM funguswhich influenced the plants
by increasing plant height, leaf length, leaf number, chlorophyll content, enlarged tube diameter,
tuber length and phosphorus content of tuber as compared to uninoculated plants. However, the
variation among AM fungal speciesinoculation on Costus speciosus exhibited vide variation. Plant
height was increased with the inoculation of Sclerocystis dussii followed by Glomus fasciculatum
and Gigasporamargarita, whereaschlorophyll content increased i n plantsinocul ated with Sclerocygtis

Table 1: Effect of AM fungi on growth characters in Costus speciosus after 90 days.

Treatment Plants Stem Number of Leaf length Total
height diameter leaves/plant (cm) chlorophyll
(cm) (cm)
Glomusintraradices 46.2a 25a 126b 47c 0.37a
Glomus fasciculatum 64.5b 26d 28.1de 57c 043c
Glomus microcarpum 576¢c 24a 229a 5.6 bc 042b
Glomus mosseae 53.2bc 23b 19.7 bc 55d 0.54e
Gigaspora margarita 66.1d 2.7bc 26.3d 6.2de 0.56 cd
Sclerocystis dussii 783e 29d 3l2e 6.7a 0.58b
Control 224¢e 198c 7.3b 48b 0.31d

Mean values followed by the same letter within a column do not differ significantly at p = 0.05 by DMRT.

Table 2: Effect of AM fungi on tuber yield content in Costus speciosus after 90 days.

Treatment Number of Length of Diameter of Tuber dry Phosphorus
Tuber/plant tuber/plant tuber/plant weight content/tuber
(cm) (cm) (mg/plant) (mg/plant)

Control 10.1b 85¢c 1.2b 11.2a 0.143a
Glomusintraradice 10.1 9.2a 1.3e 13.5d 0.448b
Glomus faciculata 10.1a 11.3d 1.4d 16.3e 0.382b
Glomus microcarpus 11.6de 11.3c 1.3ab 18.4bc 0.418cd
Glomus mosseae 11.9c 11.5e 1.2a 20.5de 0.426b
Gigaspora margarita 10.4bc 11.7d 1.6dc 19.6b 0.453de
Sclerocystis dussii 125d 13.4a 1.8b 25.4c 0.612a

Mean values followed by the same letter within a column do not differ significantly at p = 0.05 by DMRT.
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dussii followed by Gigaspora margarita and Glomus mosseae. Theincreased |eaf length and leaves
number wasrecorded in plantsinocul ated with Sclerocystisdussii followed by Glomus fasciculatum
and Gigaspora margarita. However, the underground parts such as stem tuber length, tuber diam-
eter, tuber dry weight and phosphorus content wasincreased by Sclerocystis dussi followed by Glomus
mosseae and Glomus microcarpum. The present investigation on the effect of inocul ation of Sx AM
fungal species showed growth response when grown in unsterile soil. Theseresults confirm the ear-
lier report by Rao et al. (1989) and L akshman & Raghavendra (1992), who have shown that medici-
nal plantsare known to contain several secondary metabolites, which response to AMF colonization
when inoculated artificially. A pronounced growth response was recorded in the present study fol-
lowing the inocul ation with Sclerocystisdussii in all the parameters.

In conclusion, for improvement of seedlings of themedicinal plant Costus speci osus, there needs
to be selection of the most efficient indigenous AM fungi to improve underground stem tubers be-
fore transplantation these to nursery stocks.
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