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Plant Growth and Plant Parasitic Nematodes in Response to Soil Amendments with Plant
Growth Promoting Rhizobacteria and Inorganic Fertilizer in Pigeon Pea, Cajanus cajan L.
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Abstract:   A   field   experiment  was   conducted   to   investigate   the   soil   application   of  two Rhizobacteria,
(MTCC and Pf-5) and urea treatments, separately and in combination on free living and plant parasitic
nematodes. All the treatments significantly decreased the number of plant-parasitic nematodes with the
increasing of plant growth. Both Rhizobacteria and urea were separately effective in suppressing plant-parasitic
nematode populations. The Rhizobacteria in combination with urea decreased numbers of free-living
nematodes. However, population increased in the untreated plots. The growth of pigeonpea, Cajanus cajan
L. was improved under all the treatments; in part due to the control of plant-parasitic nematodes.

Key words: Rhizobacteria  Free-living nematodes  Plant-parasitic nematodes  Nematode control  Urea

INTRODUCTION MATERIALS AND METHODS

Rhizosphere    microorganisms     may   provide  The  experiment  was  done  at the Department of
defence against pathogen attack [1]. The rhizoplane and Plant Protection, Aligarh Muslim University, Aligarh,
rhizosphere are  colonized  or otherwise occupied by India.  The  experimental  field was thoroughly ploughed
many microorganisms. Plant growth promoting bacteria to a depth of 10-15 cm and divided into small plots
produce plant  growth  promoting  substances  and measuring 4 × 3 m separated by 0.5 m wide alleys. The
antibiotics. They are capable of providing substantial field soil was alluvial of pH 7.3, with 1.0% organic matter.
protection against nematode diseases [2]. Similarly, The plots were treated separately with Rhizobacteria @
composted inorganic fertilizers may suppress plant 100 l h  (10  cfu ml ), which are procured from the
parasitic nematode populations, improve crop tolerance rhizosphere soil of Department of Plant Protection and
and increase plant growth by providing better soil urea @ 220 kg N h . Untreated plots that did not receive
structure, supply of nutrients and by buildup antagonistic soil amendments or fertilizers were also included. The
organisms  [3].  Reduction in population densities of treatments were added during the sowing of pigeonpea
plant-parasitic nematodes in response to application of seeds (Cajanus cajan L.). The experimental design was a
inorganic  amendments has been reported in many randomized complete block with five replications of each
studies, Muller and Gooch, [4]; Akhtar, [5], Siddiqui, [6]. treatment including untreated plots. Cultivation, control
Free-living  nematodes  may accelerate the decomposition of insects, foliar disease and weeds were done according
of soil organic matter [7]. Numbers of free-living, to local use. The field was irrigated as required.
microbivorous nematodes increase rapidly in the soil Soil samples for nematode assay were collected from
following the addition of inorganic fertilizers [8], while each plot before sowing in May 2006 and in one day after
there can be a corresponding   decrease   in   plant- harvest in August, 2006. A bulked soil sample of 30-40
parasitic nematodes [6, 9-11]. This crop suffers severe cores was taken from the rhizosphere of each plot using
yield  losses due to the disease caused by nematodes a 2.5-cm diameter cylindrical corer. Cores were composited
[12]. The present field study assessed the effects of two and a 200 g sub-sample was used for nematode extraction
Rhizobacteria  and  urea  amendments  on  densities of by Cobb's sieving and decanting followed by Baermann
plant-parasitic and free-living nematodes and growth of funnel extraction [13]. Plant-parasitic and free-living
pigeonpea in field soil. nematodes were identified and preserved in a 5% formalin

1 8 1

1



World Appl. Sci. J., 8 (4): 411-413, 2010

412

solution. Ninety days after sowing,  pigeonpea plants The greatest reduction in plant-parasitic nematode
from the entire plots were harvested and dry weights of populations  was  observed  with  urea  and  the
shoots and roots were recorded. Dry weights were reproduction  factor  is   also   minimum   (0.16)  followed
determined after  placing  the  plants in an oven for 12 h by  Pf-5  +  ½  dose  of  Urea,  MTCC + 1/2 dose of Urea,
at 60°C. In each plot sample, nematodes were counted Pf-5 and MTCC.
separately and identified as either free-living viz.
Criconematids and Hemicriconematids or plant-parasitic Effects  on Free-Living  Nematodes:  In  unamended  soil,
nematodes viz. Hoplolaimus indicus, Helicotylenchus the  populations  of free-living nematodes between the
indicus, Rotylenchulus reniformis, Tylenchorhynchus time of sowing and harvesting the crop were not
spp. and Meloidogyne incognita. significantly different. In all the treated plots,  except

Data were subjected to analysis of variance those with the population of free-living nematodes
(ANOVA) and Fisher's least significant difference (FLSD) significantly decreased (P  0.05) especially with Pf-5
was  calculated  for  separation  of  means.  The  mean treatments (Table 1). In the case of urea treatment,
values compared by using DMRT (Duncan’s Multiple populations of free-living nematodes were significantly
Range Test). greater than other treatments. Although there were

RESULTS nematodes in all treatments but they have no adverse

Effect on Plant Growth: The growth of shoots in plants
treated with urea was up to three times greater than that DISCUSSION
of untreated plants (Table 1). Adding of urea increased
plant growth in plots treated with MTCC and Pf-5. All the treatments significantly decreased the
Efficacy of the two rhizobacteria was similar and plant populations of plant-parasitic nematodes and increased
growth increased with decrease in the plant parasitic the pigeonpea plant growth compared with untreated
nematodes population. However, urea was not phytotoxic control plots.   The   results   confirm   earlier   findings
at this addition rate in combination with the Rhizobacteria. [5, 6, 14, 15] with urea promoted crop yield as well as
In the untreated plots, plant growth parameters were much reduced the numbers of plant-parasitic nematodes. The
reduced, presumably due to the increase in population of urea (220 kg N h ) was effective in the suppression of
plant-parasitic nematodes. nematode populations and enhanced plant growth

Effects on Plant-Parasitic Nematodes: Populations of greater growth [5, 6, 16]. Rodriguez-Kabana [17] pointed
plant-parasitic nematodes differed greatly according to out that nitrogen fertilizers that release ammonium N in the
treatment, but increased in untreated plots because soil are most effective in suppressing nematode
pigeonpea  is  a  nematode  host  crop.  The  addition  of populations and they suggested that the rate required
two  Rhizobacteria  and  urea significantly reduced the obtaining significant suppression of nematode
total   number   of   plant-parasitic   nematodes  (Table  1). populations.

significant differences in numbers of free-living

effect on the plant growth.

1

performance [5]. Urea plus rhizobacteria promoted even

Table 1: Effect of soil amendments on nematode population and growth of pigeonpea, Cajanus cajan after 90 days
Number of Nematodes per 200 g soil Dry weight per plant (g)*

---------------------------------------------------------------------------------------------------------------------------- ---------------------------
Treatments Plant parasitic nematodes Reproduction factor Free living nematodes Reproduction factor Shoot Root Total* *

Initial population 2440f 1525f
MTCC  575e (0.24) 790d (0.53) 19.5 12.8 32.3b
Pf-5 560d (0.23) 520a (0.51) 20.4 11.9 32.3b
Urea 380a (0.16) 810e (0.40) 24.6 14.1 36.9c
MTCC + 1/2 dose of Urea 540c (0.22) 740c (0.48) 21.8 13.2 35.0c
Pf-5 + 1/2 dose of Urea 510b (0.21) 710b (0.46) 22.2 13.4 35.6c
Control 8672g (3.55) 1745g (1.14) 8.8 4.8 13.6a
LSD (P  0.05) 9.24 8.53 2.27
Each value is the mean of five replicates. Mean of plant weight from whole plot. Same alphabets indicate non-significance whereas different alphabets denotes*

significance between the treatments. Data indicated the final population of nematodes with respect to treatments.*
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It is therefore, concluded that the application of 8. Marhsall,  V.G.,  1977.  Effect  of  manures  and
natural   inhibitors   and the lower   dose   of fertilizer, as fertilizers  on  soil  fauna:  a  review.  Special
here,   provide   an economical option for controlling Publication No. 3. Commonwealth Bureau of Soils,
plant-parasitic nematodes and increasing the plant growth CABI, Wallingford, UK.
without disturbing agro ecosystems. Further research on 9. Mankau, R. and R.J. Minteer, 1962. Reduction of soil
natural products is needed. populations of citrus nematode by addition of
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