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GROWTH OF FRUIT PLANTS AS INFLUENCED
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ABSTRACT

Inoculation of jujube (Ziziplzus mauritialla) and pomegranate (Pullica
granatum) plants with nitrogen fixing bacteria enhanced the height and dry
weight of plants as compared to the un;noculated control plants. There was
a strain-variety interac tion among the strains. A marked increase in the root
biomass of these fruit plants upon inoculation with nitrogen fixing bacteria
was also observed. Though there was no increase in the per cent N in the
plants wiih inoculation. the total N~uptake was more with the inoculated
plants. The rhizosphere of inoculated plants carried higher population of
Azospiril/um brasilellse as compared to the uninoculated control plants.

INTRODUCTION

Azospirillum, an associative symbiotic nitrogen fixing bacterium, is known to
occur in the rhizosphere of many monocots and dicots but the studies on interaction
between this bacterium and the host plants are restricted to cereals and millets (Von
Bulow and Dobereiner, 1975; Venkateswarlu and Rao, 1983). Very little information
is available on the association of N2-flxing bacteria with horticultural plants. Nair
and Subba Rao (1977) observed the stimulation of N2- fixing bacteria in the rhizos-
phere of coconut plants in mixed farming. Subba Rao (1983) repolted the association
of -nitrogen fixing bacteria such as Azotobacter, Azospirillum and Beijerinckia
within the rhizosphere of many plantation and orchard plants including jujube
(Ziziphus mauritiana) and pomegranate (Punica granatum). The present investigation
was undertaken to study the effects of nitrogen fixing bacteria on the growth of juj ube
and pomegranate plants in pot culture.

MATERIAL AND METHODS

Pure cultures of the strains of S14, S51 and S54 of Azo,pirillum brasilense
and Azotobactor chraucoccum were maintained in the Microbiology section of the
Central Arid Zone Research Institute, Jodhpur on the slants of N-free malate medium
supplemented with 250 ppm ammoOlum sulphate and Jenson's N-free medium
respectively. Pure cell suspension of 4-dayold culture was used as inoculum. The
cells were centrifuged, washed twice and suspended in 0.15 M phosphate buffer of
pH 7.0 ..
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Six-month old budded plants of jujube (Ziziphlls mallritiana) cv 'Seb' and
'Gola' and rooted cuttings of pomegranate (Punica granatum) cv 'Jalore Seedless'
were each transplanted in 12-kg earlhern pots (containing a mixture of sand, clay and
FYM in equal proportions of each) in the month of Feb 1985. The soil was
sandy loam, having 81% sand, 7% silt and 12% clay and contained 0.162% organic
carbon, 0.021 % total nitrogen 17 kg ha-J of available phosphorus and 190 kg ha-1 of
available potassium. After establishment in the pots, the plants were inoculated
with 100 ml/pot of pure cell suspension (5x101 CFTJfml). The control plants were
supplied with 100 ml of autoelaved cell suspensiol •. For each treatment, 10 replicates
were maintained. At the end of 6 months, the rhizosphere soil samples were collected
and ana lysed for Azospirillum population by M PN method employing N-free semi-
solid malate medium (Dobereiner and Day, 1978). The plants were uprooted and
the observations on the height and dry weights of shoot and root were recorded.
Nitrogen content in plant samples was determined after Jackson (1967). The data
were statistically analysed for analysis of variance.

RESULTS AND DISCUSSION

Following inoculation with nitrogen fixing bacteria, the height of the jujube
plants increased significantly (Table I), more in cv 'Seb' (7.7 to 20.3%) than in cv
'Gola' (3.7 to 13.5%). Increase in the heights of pomegranate plants was not
significant. But Kapulnik et al" (1981) wirh wheat, sorgham and PcniclIm, and
Venkateswarlu and Rao (1983) with pearl millet reported the enhancement in the
growth of these plants upon inoculation with the strains of Azospirillllm
brasi/ense.

Table 1. Effect of nitrogen fixing bacteria on the height (cm) of fruit plants

Treatments

cv'Seb'

Jujube

cv'Gola'

Pomegranate

Control 73.9 86.5
Azospirillum brasilense

S14 83.9 (20.3) 98.2 (13.5)
S51 88.1 (19.2) 94.3 ( 9.3)
S54 87.3 (18.1) 89.7 ( 3.7)

A. chroacoccum 79.6 ( 7.7) 90.5 ( 4.5)

LSD (P = 0.05 47.3 524
Figures in parentheses are per cent increases over control.

66.6

70.3 (5.5)
72.7 (9.t)
68.7 (3.1)
67.6 (1.5)

ns

The strain S14 was superior for the varieties of jujube and S51 was superior for
pomegranate. The dry weights of shoots and roots of inoculated plants were also
higher than of uninoculated plants (Table 2). The increase in the growth of all the
seedlings with Azotobacter chroococcllm was marginal.
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Table 2. Influence of nitrogen fixing bacteria on shoot and root growth dry matter (gfplant)
and N-uptake (Illg/plant) in different cultivars of jujube and pomegranate

Treatment Pomegranate
lajube cv 'Seb' lajube cv 'Gola' cv Jalore seedless

N- N- N-
Shoot Root uptake Shoot Root uptake Shoot Root uptake

Control 681 27.4 926 51.9 188 858 347 22.5 496
S14 84.5 32.2 1149 626 25.6 1036 39.0 235 558
S51 74.6 2~.9 1014 49.4 18.4 817 34.2 22.6 490
S54 76.7 29'3 1043 53.7 22.8 889 40.7 26.5 582
Azoloboacler 72.3 28.1 983 52.7 18.5 872 39.2 23.7 561
LSD (P=O 05) 9.6 4.3 5.9 NS 4.1 NS

The enhancement in root growth following inoculation with Azospirillum is
believed to be due to the production of growth regula10rs, besides nitrogen fixation
(Tien et aI., 1979; Venkateswarlu and Rao, ]91$3). The marked increase in root
biomass particularly suggested the role of growth hormones. All the strains of A.
brasilense were found to synthesize indoles as well as gibberellins (Venkateswarlu and
Rao, 1983). while Tien et aI. (1979) had shown the production of cytokinins by A.
brasifense. The stimulation varied with the strains and there was a strain-variety
interaction among orchard plants also. In case of ber S14 was found to be better
while with pomegranate S54 proved to be more efficient as compared to be other
strains.

The better performance of Azospirillum strains over Azotobacter might be due
to the fact that Azospirillum, besides multiplication in the rhizosphere, infect the root
hairs and establish within the cortex (Okon et aL, 1976; Magalhaes et aI., 1979; Rao
and VenkateswarIu, 1985).

The date on Azospirillum population in the rhizosphere soil samples indicated
that there was a better population build-up in the rhizosphere of inoculated plants as
compared to the uninoculated plants (Table 3). The maximum incease in the popula-
tion was observed in cv 'Seb' variety of jujube followed by 'Gola' and pomegranate.

Table 3. Average population (± SD) of Azespiril/um brasi/ellse in the soils

Soil Population IX 104/g soil)

Non-rhizosphere soil
Rhizosphere soil:

Jujube cv 'Seb'
Jujube cv 'Gola'
Pomegranate

Control

1.56 ± 026

2.94± 0.14
2 08 ± 0.18
1.96±018

Inoculated

12.00 ± 1.22
7.96 ± 0.85
5.15 ± 0.56
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It is concluded that the enhanced growth of seedlings of ber i:nd pomegranate
upon inoculation might be due to the cumulative effect of nitrogen fixtion and
production of growth regulators. The extent to which each of these varioui
processes contributes to increased growth of inoculated fruit plants remains to be
assessed.
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