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Abstract

Based upon their ability to produce auxins (indole-3-acetic-acid equivalents), 11 isolates of rhizobacteria
were selected to evaluate their growth promolting activity. Seeds of 2 wheat cvs. Inglab and LU 26S inoculat-
ed with these isolates were sown in the field under optimum fertilization (NPK @ 150-75-50 kg ha"). Inocu-
lation with rhizobacteria showed an increase in grain yields of cv. Inglab and LU 26S by upto 15.3% and
18.5%, respectively, as compared to uninoculated control. Inoculation with rhizobacteria also significantly
increased the number of tillers, straw weight and 1000-grain weight in both cultivars. Plant height was in-
creased only in case of wheat cv. LU 268S.

Introduction

Free living saprophytic rhizosphere bacteria have been investigated for their effects
on growth and yield of crops throughout the 20th century. The term 'plant growth-
promoting rhizobacteria (PGPR)' was coined for the subset of total rhizosphere bacteria
colonizing plant roots upon inoculation which have positive effects on plant growth
(Kloepper & Schroth, 1578). However, Frankenberger & Arshad (1995) are of the
view that all those thizobacteria which promote plant growth upon inoculation through
any mechanism of action could be grouped under PGPR. Research on the use of PGPR
to promote plant growth has increased dramatically over the last few years in the world.
Chen et al., (1994) reported upto 15% increase in yield of wheat due to inoculation
with PGPR. A composite analysis of their results showed that when PGPR were used in
geographical area outside the isolated source, efficacy was variable with Pseudomonas
species. Significant increases in yields of wheat due to inoculation with PGPR had been
reported (Chen et al., 1994; Xia et ai., 1990; deFreitas & Germida, 1990; 1992; Javed,
1995; Javed et al., 1996).

During the last few years the heavy use of chemical fertilizers had shown little
impact on improvement in crop yields. A tangible line of approach to solve this prob-
lem may be the introduction of beneficial soil microbes in agriculture for seed and soil
inoculation. Keeping in view the potential of PGPR for growth promotion, experiments
were carried out to examine the growth enhancing ability of various rhizobacteria under
soil and climatic conditions of Faisalabad, Pakistan.

Materials and Methods

Field trials were carried out in the Department of Soil Science, University of

‘Depanment of Soil Science, University Agriculture, Faisalabad, Pakistan.
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Agriculture, Faisalabad, Pakistan during the years 1992-94. Thirty eight isolates of
rhizobacteria were isolated from the maize rhizosphere soil by using the glucose pep-
tone medium. These isolates were screened on the basis of auxin (IAA-equivalents)
production which was determined by inoculating 25 mL broth culture of each isolate
and incubated at 28 +1°C for 48 hours. The cultures were filtered and auxin production
was measured on spectronic 20 at 535 nm (Sarwar et al. 1992). Eleven isolates were
selected to study their effects on growth and yield of wheat. Seeds of two wheat cvs.,
Inglab and LU 26S were inoculated with selected isolates. Seeds (1 kg) of each cultivar
were treated with peat based preparation (100 mL broth culture having 107-10% cfu mL
'+50 g sterilized peat+10% sugar solution). Controls (JO) were treated with slurry
without inoculum. Inoculated and uninoculated seeds after drying in the shade were
sown in the field.

Seeds of both the cvs. were sown cn sandy clay loam soil having pH 7.8; ECe 1.9
dS m'; SAR 4.29 (mmol L™")"?; OM 0.83% and CEC 6.62 cmol(+) kg™ soil. In both
the trials treatments were replicated 5 times using randomized complete block design
with net plot size 2.13x5.49 m’. NPK @ 150-75-50 kg ha' were applied as urea,
single super phosphate and potassium sulphate, respectively. Seeds of two cultivars
were sown in lines by single row cotton seed drill keeping row to row distance of 30
cm. At maturity crops were harvested from one m® from each plot centre and data
regarding plant height, number of tillers m?, straw weight, grain yield and 1000-grain
weight were recorded.

Results

a) Cv.Inglab: Inoculation of wheat cv. Inglab with some of the isclates significantly
affected all the parameters studied except plant height (Table 1). Isolate J7 showed
maximum increase in grain yield (15.3% higher than control) and it was statistically at
par with isolates 130, J12, J11 and J2, which respectively produced 11.6, 8.4, 13.3 and
8.7% higher yields over control. Straw weight was significantly increased over control
with all the isolates except J17 and J22. Maximum increase in straw weight was ob-
served with isolate J7 which was statistically at par with isolates J30, J26, J24, J12,
J11, J3, J2 and J1. The increase in straw weight in response to inoculation with these
isolates ranged from 9.9 to 17.2% over the control. Inoculation of wheat with all the
selected isolates significantly increased 1000-grain weight over control except isolates
J26, 122, J17 and J3. Maximum increase in 1000-grain weight was observed with
isolate J7 (14.7 % higher than control) and it differed non-significantly with isolates J30,
J12, J11, J2 and J1, which respectively yielded 13.5, 10.5, 13.9, 11.1 and 10.4%,
more 1000-grain weights as compared to control.

Plant height was not significantly affected due to inoculation with rhizobacteria, but
number of tillers m™ significantly increased. Maximum number of tillers were record-
ed with isolate J7 (18.1% higher than control) and these were statistically at par with
tillers produced by isolates J30, J26, J24, J12, J11 and J2.

b) Cv. LU 26S: Inoculaticn of wheat cv. LU 26S with different isolates significantly
affected the grain yield, straw weight, 1000-grain weight, tillers m? and plant height
(Table 2). Maximum grain yield was recorded with isolate J2 (18.5% higher than
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control) and ii differed significantly with control and all other isolates except J30, j24,
J11, J7 and Ji. Straw weight was significantly increased due tc inoculation with ali the
isolates studied, except isolate J22. Maximum straw weight was recorded with isolate
J2 (17.4% higher than control) and it was statistically at par with isolates J7, J11, J24,
and J30, which respectively produced 14.8, 12.2, 12.6 and 12.5%, higher weights
compared to control. Inoculation with different isolates also significantly increased
1000-grain weight over the control except isolates J22 and J3. Maximum increase in
1000-grain weight was recorded with isolate J2, which increased it by 9.2% over
control and this isolate differed significantly from all other isolates. isolates J7 and J30
increased the 1000-grain weights by 6.9 and 5.2%, respectively, over control and these
differed significantly from control and non-significantly from each other.

Plant height measured at maturity and tillers m™” were significantly increased over
control due to inoculation with some of the rhizobacterial isolates. Maximum plant
height was observed with isolate J12 (8.7 % higher than control) and it was statistically
equal to isclates J3C, J26, J24, J17, J11, §7, J3, J2 and J1. Number of tillers m? of
wheat were increased significantly over control with all the isolates studied except
isolate J22. Maxiinum number of tillers were produced with isolate J2 (18.0% higher
than control; and these were statistically equai to the tillers produced by isolates J30,
J24, 712, J11 and J7.

Discussion

Selected rhizobacteria, isolated froi: the maize rhizosphere and applied as seed
coating produced significant increase in yield of two wheat cvs. Inglab and LU 26S by
upto 15.3% and 18.5%, respectively..Chen e ai., (1994) reported increase in yield of
wheat upto 15.0%. Our resuits are also in accordance with the findings of Xia ef al.,
(1990} and Vancura (1989) who reported mean increases in yield of wheat by upto 14.7
and 15.0%, respectively due to inoculation with PGPR, in different field trials. In the
present study, the response of cultivars to rhizobacterial inoculation were different.
This might be due to genetic make up of the cultivars. These results are in accordance
with the findings of deFreitas & Germida (1990), Grayston et al., (1991) and Chanway
et al., (1988) who cbserved the specificity of PGPR for certain soils and cultivars.

Inoculation with rhizobacteria also significantly increased the number of tillers,
straw weight and 1000-grain weight in both cultivars but plant height only in case of
LU 268S. These results are in conformity with the findings of different workers who
observed that inoculation of wheat with different PGPR enhanced plant height (deFrei-
tas & Germida, 1990), tiller formation (Xia et al., 1990; Vancura, 1989) and plant dry
weight (Javed, 1995, deFreitas & Germida, 1992).

The isolates used in this study were tentativelv identified as Pseudemonads on the
basis of physiological and morphological characteristics. The ability of the Pseudomo-
nas spp., to rapidly colonize the riizosphere of mosi plants makes them an attractive
taxonomic group of soil bacteria for bacterization studies. Kloepper (1994) reported that
the precise mode of action for commercially used PGPR inoculants are yet not known
for all strains. The production of sidercphores. antibiotics, several extracellular metabo-
lites and induced systemic resistance are the mechanisms of indirect growth promotion
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in addition to direct growth promotion as evidenced by increased root hair develop-
ment. However, Frankenberger & Arshad (1995) are of the view that all those rhizo-
bacteria which promote plant growth upon inoculation through any mechanism of action
could be grouped under PGPR.

The impact of agricultural chemicals on soil, water, plant and ultimately on human
environment contain a global dimension and the situation would worsen as the use of
fertilizer multiplies further over the years (Sial ef al., 1993). Under such circumstances
the use of such techniques should be encouraged for environmentally safe agriculture.
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