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Abstract: Seeds of rice, jowar, ground nut and fingermillet were inoculated with microorganisms like
Chaetomium globosum, Aureobasidium pullulans, Gliocladium roseum, Streptomyces sp. Pseudomonas
pseudomallei YL-1 along with fertilizer (NPK 17:17:17) and were grown under laboratory conditions in earthen
pots for forty five days. The phenotypic traits were analyzed and compared with control and fertilizer treatment.
The shoot length, root length, leaf area were increased significantly over the controls by microbial inoculated
seedlings. Fresh weight and dry weights were did not increased significantly when compared to control. Our
study indicated that mutualistic microbes can be eco-friendly alternative tool to chemical fertilizers for better
crop production practices.
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INTRODUCTION actinobacteria specifically belonged to the genus

Despite well progress towards increased crop enhancing amount of nitrogen available to the plant and
production,  the  goal  to  reach  hunger problem is far modifying physiological changes in the host plant. The
from  reached  [1]. The reduction in crop yield is due to objective of the present study is to evaluate growth
the  problems  associated  with plant diseases, microbial characteristics in some agricultural crops inoculated with
pathogens, pests and biotic and abiotic environmental microorganisms isolated as endophytes from medicinal
factors and also due to the acquired resistance of pests hosts from Malnad region of Western Ghats of
towards the chemical fertilizers, which have detrimental Karnatataka under green house conditions.
effects on the environment. Hence, efforts are being made
with the use of microorganisms which interacts with the MATERIALS AND METHODS
host plants naturally. Mycorrhizal fungi, a heterogeneous
group of soil fungi that colonizes the roots of most Plant Species and Sampling: Seeds of Rice (Oryza
terrestrial plant species, are well known owing to the sativa), Jowar (Sorghum vulgare), Ground nut ((Arachis
beneficial effects they exert on their hosts [2]. These hypogea), Finger millet (Elusine coracana) were collected
effects are generally true with the non-mycorrizal fungi from local farmers from markets of Shimoga district. The
known as endophytic fungi, which live inside the healthy seed samples selected and used in this study were stored
above ground plant tissues [3]. It has been reported that not more than 4 to 6 months old. The seed samples were
endophytic fungi can promote host plant growth surface sterilized with ethanol (70%) for 2 m, Sodium
enhancing host nutrient uptake and stress tolerance to hypochlorite solution (0.75% Chlorine) for 10 m followed
different abiotic factors [4] and provide increased by sterile distilled water six times to avoid surface
resistance to microbial pathogens and insect pests with contaminants.
the production of various alkaloids [5,6]. Piriformospora
indica a plant root colonizing basidiomycete fungus Inoculum: Fungi such as Chaetomium globosum,
discovered from Indian Thar Desert has shown to provide Aureobasidium pullulans, Gliocladium roseum, one
strong growth promoting activity during its symbiosis Streptomyces sp. and bacterial strain Pseudomonas
with a broad spectrum of plants [7]. Many plant growth pseudomallei  were  obtained  from   culture  collections
promoting rhizobacteria [8], endophytic bacteria [9] and of Department  of  Applied  Botany,  Kuvempu  University

Streptomyces [10] were used to improve crop fertility by



Percent colonization =
No. of root segments colonized 100
Total no. of segments observed

×
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which were isolated from some medicinally important host Confirmation Studies of Root Colonization: Roots of
plants in our previous study [11,12] used for plant growth microbe  inoculated  plants  of  age  45   days  were
promotion studies in vitro. The starter cultures of these washed thoroughly in running tap water, cut into 1 cm
bio agents were grown on Petri plates containing PDA pieces  and  treated  overnight  with  10% KOH solution
medium for 5 days. After 5 days, discs of size 5 mm of at  room  temperature.  Then  root  pieces   were  washed
these fungi were inoculated into 500 ml conical flasks 3-5  times with sterilized distilled water and treated with
containing 200 ml of Potato Dextrose Broth (Dextrose-20 1% trypan blue in lactophenol [14]. The stained root
g; Potato-100 g; Distilled Water-1000 ml) and incubated at samples were mounted on slides and observed
30±2º C under constant shaking conditions (100 rpm) in microscopically. The percent infection was calculated as
the dark for 10 days. Fungal mycelium was harvested and follows:
washed several times with sterile water. Surface sterilized
seeds (25 g for rice and jowar, 50 g for ground nut, 5 g for
ragi) were mixed with a mechanically homogenized culture
of C. globosum, A. pullulans, G. roseum and
Streptomyces sp. in sterile water [13]. One chemical
fertilizer N: P: K (17:17:17) was applied at the rate of 60 mg To estimate the bacterial populations, the root
Kg  of soil, in order to compare the efficacy of microbial segments were cut from each plant with a sterile scalpel1

inoculants towards plant growth promotion. For seed and  placed  for  5  minutes  in to a sterile test tubes with
bacterization, surface sterilized seeds were inoculated with 10 ml of aqueous H O  solution (20% v/v) amended with
suspension of P. pseudomallei at 10  (CFU) ml  . This 0.05%  (v/v)  Triton  X-100  [15]. Surface disinfected8 1

suspension was  prepared  from  a  bacterial  culture  of pieces  were  aseptically  transferred through three
P.   psedudomallei   growing   in   nutritive   broth. In washes  of  30  ml  of  sterile  water  and   triturated  with
total 7     treatments     maintained     in     this  study   were 10 ml of 0.02 M phosphate buffer pH 7.0 using autoclaved
1)    C.    globosum,    2)    A.    pullulans,   3)   G. roseum, mortars  and pestles. One ml of resulting suspensions
4)   Streptomyces   sp.,  5)  P.  peudomallei  strain  YL-1 were then spread plated on D2 medium [16] with three
6) Fertilizer N:P:K (17:17:17) and an 7) un-inoculated replications. Bacterial populations were estimateedd by
control. All these treatments were maintained separately hand counting the colonies after incubation of 48 hours
in three replications. at 28°C. 

Soil Preparation: Soil sample was prepared by adding Statistical Analysis: Difference among effects of different
mixture of Soil: Sand: Farmyard manure (3:1:1). This treatments on plants growth was calculated by Duncan’s
mixture was disinfected with 1% formalin for 48 h and left Multiple Range Test (DMRT) at 0.05%.
for 5 days to aerate to eliminate excess formalin [13].

Growth Conditions: Treated and untreated seeds were
sown in pots (9 inch height by 10 inch diameter) Germination percentage was varied and microbial
containing  soil  prepared  by  adding mixture of Soil: inoculated  seedlings showed greater germination over
Sand: Farmyard manure. The pots were kept under the the control seedlings (Fig. 1). After 45 days of sowing
normal growth conditions approximately 75% relative growth parameters were varied and microbial inoculated
humidity, 22º C to 26ºC, 12 h daylight. The emerged plants treatments were found to be superior over the control
were irrigated on every second day with equal amount seedlings . Rice shoot length was increased significantly
water to pots containing control plants and pots with with NPK (140.0%), C. globosum (140.0%) and
treatments. Streptomyces sp. (126.0%) over the control seedlings. In

Measurements of Growth Promotion Characteristics: bacterial P. psuedomallei (141.4%) were found to be
Seed germination  percentage  was  calculated as effective over the control seedlings. The groundnut shoot
number of seeds germinated/ total number of seeds sown length was increased significantly by fertilizer (150.0%),
x 100. The plantlets were harvested on 45 days after endophytic A. pullulans (140.0%), C. globosum (156.5%)
sowing. Growth parameters such as leaf area, shoot and in finger millet G. roseum (172.3%), Streptomyces sp.
length, root length, fresh weight and dry weights were (164.9%), P. psuedomallei (159.7%), A. pullulans (156.7%)
estimated. greater than fertilizer (150.0%) over the control seedlings.

2 2

RESULTS

jowar, seedlings treated with fertilizer (183.6%) and
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Table 1: Growth parameters in rice, jowar, groundnut and fingermillet seedlings after 45 days of sowing inoculated with microorganisms

Rice Jowar

-------------------------------------------------------------------------------- ----------------------------------------------------------------------------------

Control P. pse A. pul C. glo G. ros S. gre NPK Control P. pse A. pul C. glo G. ros S. gre NPK

Shoot length (cm) 25.0 29.1 25.9 35.0 28.2 31.5 35.0 49.0 69.3 59.6 62.0 61.0 60.0 90.0a a a b a b b a b b b b b c

Root length (cm) 11.5 12.1 13.0 14.2 12.9 16.9 14.8 17.0 26.1 20.1 23.4 22.1 24.1 30.1a a a a a b a a b a b a b c

Fresh weight (g) 0.30 0.39 0.34 0.86 0.72 0.51 0.81 2.54 3.06 3.17 2.96 3.17 3.07 4.17a a a a a a a a a a a a a a

Dry weight (g) 0.08 0.08 0.08 0.19 0.18 0.20 0.22 0.31 0.41 0.48 0.49 0.48 0.39 0.48a a a a a a a a a a a a a a

Leaf area (cm ) 16.2 20.7 23.7 27.0 26.9 27.0 29.2 25.0 36.4 30.1 32.3 34.0 29.5 54.02 a a b b b b b a b a a b a c

Root colonization (%) - 76 85 95 65 67 - - 54 68 71 73 61 -

Ground nut Finger millet

-------------------------------------------------------------------------------- ---------------------------------------------------------------------------------

Control P. pse A. pul C. glo G. ros S. gre NPK Control P. pse A. pul C. glo G. ros S. gre NPK

Shoot length (cm) 32.0 38.5 45.0 50.1 48.5 51.1 48.0 13.4 21.4 21.0 18.1 23.1 22.1 20.1a a b b b b b a b b b b b b

Root length (cm) 12.0 13.0 13.3 14.5 14.9 15.0 13.9 7.0 13.2 11.6 12.3 14.2 11.8 13.0a a a a a a a a b b b b b b

Fresh weight (g) 3.43 3.49 4.33 5.09 4.77 5.11 4.17 0.31 0.31 0.41 0.39 0.61 0.42 0.37a a a a a a a a a a a a a a

Dry weight( g) 0.48 0.38 0.62 0.65 0.59 0.61 0.49 0.06 0.04 0.07 0.05 0.09 0.06 0.05a a a a a a a a a a a a a a

Leaf area (cm ) 5.0 4.7 5.0 4.5 4.7 6.4 6.8 20.9 38.8 40.9 35.6 40.3 28.7 35.02 a a a a a a a a c c b c b b

Root colonization (%) - 73 79 81 90 93 - - 77 69 73 79 61 -

*data based on 3 replications

*P. pse =P. pseudomallei, A. pul =A. pullulans, C. glo =C. globosum, S. gre = Streptomyces gresius G. ros = G. roseum

* Different letters following means in rows indicate a significant difference among treatments based on DMRT (P= 0.05)

*data based on three replications
Fig. 1: Germination (%) of rice, ground nut, finger millet and jowar seeds inoculated with microbes and NPK (17:17:17)

Rice root length was increased significantly in the Leaf area increased over the control for seedlings
seedlings inoculated with Streptomyces sp. (146.9%), inoculated with most of the microbes. In rice, seedlings
which is greater than fertilizer (128.6%) over the control treated with fertilizer (180.2%), C. globosum (166.6%),
seedlings. Similarly, in jowar, fertilizer (177.0%), Streptomyces sp. (166.6%), G. roseum (166.6%) increased
endophytic P. pseudomallei (153.3%) were found to be leaf area  effectively  over  the  control  (16.2  cm ). In
effective over the control seedlings. No significant growth jowar  leaf  area  was increased by fertilizer (216.0%) and
was recorded in root length parameter of groundnut and P. pseudomallei (145.6%) over the control seedlings. In
it was increased over the control by all treatments in groundnut there was no significant increase in leaf area in
finger millet. No significant increase in fresh weight and any treatments over the control seedlings. In finger millet
dry weights were observed in any of the treatments in all seedlings leaf area increased significantly by A. pullulans
crops over the control seedlings when the values are (195.6%) greater than NPK (167.4%) over the control
subjected to DMRT. seedlings.
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