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ABSTRACT

The present study was undertaken to evaluate the effect of AM Fungi on Triticum

aestivum L.varieties grown on different soils with pH varying moderately acidic to alkaline.

Experiments were conducted in polybags under open field conditions. The growth response

of inoculated plants belongs to four varieties of Triticum aestivum L. DWR 162, DWR 195,

DWR 225 and NI5439 was better than uninoculated plants grown in different soils. Growth

responses of the experimental   plants were found to be very high in Altisol. The least growth

and yield was observed in experimental plants grown on Entisol with pH 6.30. Plants grown

in vertisol and Entisol were shown moderate growth response. Out of the four varieties of

Triticum aestivum L, it was DWR-225 had shown maximum growth and yield in all soil

samples taken for the study.
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INTRODUCTION

Soils are the most important factors in

deciding the crop yield. The importance of soil as

a reservoir of plant nutrients responsible for

primary production is well known. Soil is a

dynamic living matrix that is essential part of

terrestrial ecosystem. It is a critical resource for

agricultural production and food security. One of

the most overlooked problem areas in crop

production today is soil pH. It has direct effect on

soil chemistry and soil plant interactions.  Nearly

7% of the world’s land is saline due to the presence

of excess soluble salts in soil (Dudal and  Purnell

1986). Change or variation in soil pH becomes

toxic to plants due to increased availability of

certain nutrients. Soil moisture, soil texture, soil

temperature  also affect the plant growth as well

as mycorrhizal efficiency. Most soils are deficient

in phosphorus and Nitrogen, deficiency of these

nutrients may limit crop production. Some soils

contain adequate amount of phosphorus (P), but

biologically available amount of P in soil is very

low (Katznelson 1977). Availability of P to the

plant depends on the soil type. Rhizosphere

acidity affects uptake of P as well as it ’s

availability to the plant. The employment of

beneficial microorganisms has gained popularity

(Perotti et al. 1996). Arbuscular mycorrhizal Fungi

(AMF) are known to improve water and mineral

uptake in host plants. AMF are helpful in

reclamation of saline soils, they mobilize   and fix

nutrients in the soil. The mutualistic association

between roots and mycorrhizal fungi can improve

nutritional status of plants. These Fungi are known

to tolerate high alkaline conditions, low nutrient

and irrigation regimes in saline soils. AMF are

present invariably in all kinds of soils and helps

to improve unfavorable saline soils as well as

acidic soils to promote plant survival and growth

(Robert Dixon et.al. 1994). These fungi are known

to increase yield   and mineral nutrition of

associated plants. Therefore efforts must be done

to optimize the beneficial uses of AM fungi in

sustainable agriculture (Sieverding 1991;

Lakshman and Patil 2004). AMF form essential

components of sustainable soil plant systems and

improve crop growth and productivity

(Cavagnarao et al. 2006). Application of AMF as

biofertilizers in crop production is recommended

with the aim of increasing  crop productivity and

reducing fertilizer use (Schwartz et  al. 2006).

The present study was undertaken to

evaluate the effect of AM Fungi on Triticum aestivum

L.varieties grown on different soils with pH varying

between moderately acidic to moderately alkaline.
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Using soil samples from the fields of

traditionally cropped with wheat in North

Karnataka part of India experiments were

conducted in open field   conditions.  Effect of soil

pH, soil texture, available phosphorous and

organic carbon on growth and yield of the four

Triticum aestivum L.varieties under control and

inoculated conditions was undertaken.

MATERIALS AND METHOD

Experiments were conducted in polybags

under open field conditions. Rhizospheric soil

samples collected from four wheat growing sites

in North Karnataka   such as Koppal, Naragund,

Bhimarayangudi and Hanagal were used for

conducting the experiments.

Physical properties of the soil samples

were determined using soil hydrometer according

to   Gee GW and Bauder JM (1986) method.

Soil samples were analyzed for pH,

Phosphorous & Potassium and organic carbon.

Phosphorous content of the soil was estimated by

using Murphy and Riley method (1962). Organic

carbon was estimated by rapid oxidation method

explained by Nelson and Sommers (1982). Table

1. Illustrates physicochemical properties of four

soil samples.

Root Sampling and Analysis: (Phillips & Hayman

method. 1970)

Root samples were collected from the

experimental plants at 60 days old plants. They

were washed with distilled water and were cleared

with 10% KOH. Stained in tryphan blue and then

cut in to 1cm pieces. From each root Sample ten

1cm pieces were randomly selected and arranged

parallel to each other on a microscopic slide.

Mycorrhizal root infection was determined

microscopically using 100x objective lens. Five

vision fields were examined in each 1cm root

resulting in 50 fields examined for each sample.

The infection percentage was calculated as the

ratio of number of infected sections to the total

number of sections examined.
                                                    No. of root segments colonized

% of VAM colonization=------————————————× 100

Total No. of root segment observed

Preparation of AM inoculum:

The AMF spores belongs to Glomus

fasciculatum were isolated from rhizospheric soils

of wheat fields were isolated. Mass multiplication

of Glomus fasciculatum spores was done by using

Sorghum vulgare L as host plant.

Determination of spore Number:

10gm rhizospheric soil was taken from

the pots. Spore number was determined by wet

sieving and decanting method suggested by

Gerdemann and Nicolson (1964)

Plant treatment & cultivation:

Four soil samples used for the

experiments were sterilized by autoclave method.

Four kg sterilized soil was taken in each polybags.

The polybags were arranged in following set up.

1) Sterilized Altisol (sample 1) without AM Fungal

inoculum.

2) Sterilized Altisol (sample 1) with AM Fungal

inoculum.

3) Sterilized Vertisol (sample 2) without AM Fungal

inoculum.

4) Sterilized Vertisol   (sample 2) with AM Fungal

inoculum.

5) Sterilized Entisol (sample 3) without AM Fungal

inoculum.

6) Sterilized Entisol (sample 3) with AM Fungal

inoculum.

7) Sterilized Alfisol (sample 4) without AM Fungal

inoculum.

8) Sterilized Alfisol (sample 4) with AM Fungal

inoculum.

Polybags were placed in open field in

randomized complete block design with three

replicates per treatment. Plants were watered

regularly on alternate day. Hogland’s solution

minus P was given to all treatments once in 15

days till harvest.

Plant Harvest and Analysis:

Plants were harvested after 60 DAS and

90 DAS. Parameters such as plant height, stem

diameter, leaf area, fresh weight of root and Shoot

were measured. The roots and shoots of

experimental plants were oven dried at 700C for

48 hrs to determine dry weight of root and shoot.

Number of grains produced per plant and 100

grains weight was also calculated from the

experimental plants Absolute growth rate was

calculated using following equation.
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