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ABSTRACT

Greenhouse experiments were undertaken to study the effect of the two AM fungal
inoculation with three levels of K,HPO,; 50mg/kg, 100mg/kg and 150mg/kg on Lagerstroemia
lanceolata. The results revealed that plants received AM fungal inoculation showed increased
P content in shoots after 120 days. Plants grown after the inoculation of AM fungi showed
significantly increased plant height, root length, leaf area and chlorophyll content with
100mg/kg compared to non-inoculated plants after 120 days. However, the percent root
colonization and AM fungal spore number drastically reduced in Gm+GI+3P level treated
plants. It can be concluded that there is need of pre-inoculation in AM fungi with low balanced
level of phosphorous treatment to forest/timber nursery seedlings, before they transplanted

into the field.
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INTRODUCTION

The productivity of tropical forest is
decreasing to a considerable extent which poses
manifold problems to restore the ecosystems.
Increasing pressure of human and livestock
population, indiscriminate extraction of forest
products, regular fire and mining activities
developed many issues in forest areas for
reclamation and restoration of forest ecosystem.
Some beneficial microbes are present in soil, which
promote plant growth by providing access to the
nutrient  absorption, nitrogen fixation or
synthesizing some growth promoting substances to
the plants by different processes. Among these
organisms, Arbuscular mycorrhizal (AM) fungi play
an important role in nutrient uptake and P
absorption. Mycorrhiza colonized plants have
resistance against disease. They are equally
important in reclamation of mine soils (Jamaluddin,
2002; Lakshman, 2005; Romana and Lakshman,
2009).

Agricultural and horticultural crops have
been shown to benefit from AM fungi on a wide
rouge of plant roots Mosse, 1973. Howeler et al.,
1987; Lakshman, 1996). Katiyar et al., (1995)
haveanalyzed the effect of AM fungus (Glomus
fasciculatum) along with phosphate level on the
growth of Morus alba. Similarly, Karthikeyan et al.,
(2009) analysed the effect of Glomus mosseae
along with phospnate levels on the growth and
alkaloid content Catharauthus rosea L.
Lagerstroemia lanceolata, is an important timber
yielding tree cultivated in Indian forests. As per the
literature there is no report of AM fungal studies
on this plant. The present study was carried out to
understand the effect of AM fungi a Lagerstroemia
lanceoleta with respect to growth biomass
production percent root colonization and
phosphorus content in shoot under three different
phosphate levels over non-inoculated plants.
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MATERIALS AND METHODS

Seeds of Lagerstroemia  lanceoleta
obtained from the department of forest
Government of Karnataka, Sirsi — North Canara
district. AM fungi Glomus mosseae and G leptonica
pure culture was maintained on Maize as a host
plant and kept in the polyhouse, department of
Botany Karnatak University. Experimental pots
measuring (30cmx30cm) diameter filled with 4kg
of soil (equal proportion of pure sand and sterilized
garden loamy Soil) 10g mixed inoculum was used,
which containing rhizosphere soil of maize (host)
and AMF colonized root pieces, hyphae and AM
fungal spores (15-20 spores/ g of soil). Inoculum
was placed 4cm below the surface of each pot.
Healthy L. lanceolata seeds surface were sterilized
in 2% sodium hypochlorite, soaked in water for 12
hrs and sowed in experimental pots. These pots
were arranged in completely randomized block
design with 4 replicates. One month — old seedlings
of L. lanceolata were used with mycorrhiza
incoluated and maintained with non inoculated
plants. Lagerstroemia lanceolata plants with three
phosphate levels (K;HPO,: 50mg, 100mg and
150mg in 100ml of distilled water.) P treatment
was given at 7 days interval, and it was continued
till the last observation was taken. Observations
were made after 60, 90 and 120 days after AM
fugal inoculation.

Roots and rhizosphere soil sample were
collected from plants. AM fungal spores were
recovered by wet sieving and decanting method
(Gerdemann and Nicolson, 1963).Roots were
transferred in to 10% KOH solution and heated at
90°C degree for one hour and the time period was
adjusted according to root bit delicacy. KOH was
poured off and roots were rinsed with tap water.
These bits were taken out and acidified by placing
in 1% Hcl solution washed with distilled water,
stained in 0.05 tryphan blue in lactophenol. Phillips
and Hayman, 1973)

Horizontal and vertical grid lines were
scanned and total number of roots bits intersecting
grid line and total numbers of intersections
involving infected roots bits were recorded.

The percent of root colonization was calculated by
the formula:-

. Total No. of infected roots
Root colonization (%) = X 100
Total Number of roots
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Phosphorous content of shoots was determined by
Vandomolybolate phosphoric yellow color method
(Jackson, 1973). The other parameters such as
plant height, root length, leaf area, shoot dry
weight, chlorophyll content of leaves, percent
colonization and AM fungal spores were measured
on each harvest of 60,90, and 120 days by adopting
required scientific procedures.

RESULTS AND DISCUSSION

Factors that can contribute to their survival
and performance of essential activities are
microbial adaptability, adequate soil management
and use of the minimum effective dosage of the
fertilizers. Sustainability of soil and the plant
systems requires good development and function
of mycorrhizal symbiosis. Applications of easily
soluble fertilizers especially phosphorus fertilizer
increase the fraction of easily soluble fertilizers
especially phosphorus fertilizers increase the
fraction of easily available phosphorus in arable
soils, but this is negatively correlated with presence
of AM fungi

Arbuscular mycorrhizal fungal inoculation
had a significant positive effect, on Lagerstroemia
lanceolata plant growth with different parameters
is shown in Tables (1 and 2).The results revealed
that plants grown after the inoculation of AM fungi
have higher biomass than non-inoculated (control).
Plants height and root length was increased
significantly in both AM Fungi inoculation with
100mg p/1 phosphate treatments when compared
to centre (plants with 100mg P/kg phosphate
treatment after 60, 90, and 120 days, with
mycorrhizal fungal inoculation (Table 1). L
lanceolata plant sinoculated with phosphate
treatment brought an increased shoot length and
root length as compared to non inoculated plants
shown in fig 1. This may be attributed to either
mechanisms of mycorrhizal infection and
development in the host tissue (Kormanic et al.,
1982) or the improvement in phosphate uptake as
a result of AM fungal infection (Jeffries, 1987;
Lakshman, 1996). Similar, observation were made
by (Chiramelet al., 2006) who have reported that
plants inoculated with Glomuse tunicatum, G.
Leptonica and G. mosseae, showed higher plant
growth compare to non inoculated plants. The
present findings are in agreement with (Elahi et al.,
2010; Irfan et al., 2011), who have documented
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Table 1. Effect of AM fungi Glomus mossease and G. leptionica and three phosphate level treatments on
Lagerstroemia lanceolata with respect to plant height, root length, leaf area and shoot dry weight for

120 days.
Days Phosphate level Shoot length (cm) | Root length (cm) Leaf area (sz) Shoot Dry weight
(g)

60 C -50mg/kg soil 12.1+£2.0 7.0 £0.0 274120 0.56+0.5
90 C -50mg/kg soil 14.2+0.0 79110 31.2+5.0 1.13£0.1
120 C -50mg/kg soil 21.4+1.2 10.0 £2.0 38.0+0.3 1.54 £2.6
60 C+1P 15.315.0 8.01+0.2 33.1+5.3 0.68 £0.1
90 22.6£3.3 11.0+£0.2 42.0+£2.2 1.51 £0.7
120 25.2 1.0 11.9+15 445+ 0.7 1.630.5
60 C+2P 16.8 £5.0 9.2+0.4 36.1+£0.1 0.91+0.4
90 23.1+2.4 12.0+0.0 425104 1.52 1.6
120 30.0£0.0 13.7£1.3 46.1£2.6 2.61+0.4
60 C+3P 19.743.1 11.3+1.5 39.2+ 3.0 2.7+23
90 28.0+£1.0 142+1.0 44.0 £0.0 2.6317.2
120 31.5+2.2 17.1+£2.0 48.1 5.0 2.51 0.6
60 Gm+Gl 26.1+4.1 13.1+£1.4 455 6.3 2.7110.2
90 32.4+1.0 156+3.0 51.0 £2.3 2.8214.0
120 35.817.2 18.8 £2.2 55.2 #0.1 2.63+£3.1
60 Gm+Gl +1P 25.7£2.0 151+1.0 46.5 6.2 2.76x£2.0
90 33.1+0.5 19.2+2.2 56.5+3.2 2.55%1.5
120 37.51+3.1 21.2+0.5 61.1 £5.0 2.99+2.3
60 Gm+Gl +2P 29.3%4.4 16.4+25 52.0+2.2 2.51+6.0
90 46.11£4.0 19.7+2.0 60.0 £0.5 2.93 £0.7
120 49.8%£1.5 21.1+0.3 62.6£0.3 3.43+3.0
60 Gm+Gl +3P 31.2¢7.1 17.3+25 54.1 £2.1 2.60+7.0
90 39.5£2.0 19.0+£04 62.6 £0.8 2.62 £3.3
120 38.0+0.2 184+1.0 64.0+£0.3 2.50+0.0

C= control ; C+1P= control with first phosphate level (50mg/kg soil) C+2P =control with second
phosphate level (100 mg P kg soil), C+3P = control with third phosphate level (150mg P/ kg soil), Gm+GI =
Gomus mosse + G leptonica, Gm+Gl+1P = Glomus mosse + G. leptonica with (50mg/kg soil) Gm+Gl
+2P=Glomus mosseae + G leptonica with (100 mg/kg soil), Gm+GI+3P = G. mosseae + leptonica with (150

mgP/kg soil ).

the effect of inoculation with AM fungi a growth
and total biomass of S. melongena at high
phosphate level treatment (Gm+GI+3P). Similarly
Lagerstroemia lanceolata plants showed decreased
shoot and root length as compared to (Gm+Gl+ 2P)
after 120 days of AM fungal inoculation. Plants
received AM fungal inoculation showed increased
total chlorophyll content in leaves and P level in
shoots (Fig 2). After 120 days AM fungal
inoculation, dry weights of shoots drastically
decreased in Gm+GI+3P level treated to plants of
Lagerstroemia lanceolata as compared to non -
mycorrhizae inoculated plants because at high
phosphate level, plants growth slowly suppressed
due to which there is reduced accumulation of
minerals in mycorrhizal plants shown in Table (1)
Similar, results were obtained by earlier workers

(Rubio et al., 2003; Lakshman and Kolkar, 2008).
Percent mycorrhizal colonization increased with an
increased in phosphate level inearly stages of root
colonization (Table 2). There was significantly
increase in the percent root colonization at 60 and
90 days with G. mosseae and G. leptonica
inoculation. But, there was a decreased per cent
root colonization after 120 days when, the plants
receive (Gm+GIl+3P level), because of high P
concentration in the rhizosphere soil. It is reported
that high soil P level reduces both intraradical as
well as extraradical AM fungal development
(Abbott and Robson, 1984; Liu et al., 2000; Roopa
and Lashman, 2009, Hosamani et al.,, 2011). Total
chlorophyll content consequently increased in AM
inoculated plants than those of non-mycorrhiza
inoculated (control) plants at first and second level
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Table -2 Effect of AM fungi G. mosse and G. leptonica and three phosphate level treatment on
Lagerstroemia lanceolata with regard to chlorophyll content in leaves, phosphate content in shoot, per

cent root colonization and spore number for 120 days.

Days Phosphate level Phosphate Total Percent root- | AMF spores
content Chlorophyli colonization 50g.soil
Mg/g
60 C-50mg/kg soil 0.34+0.0 0.46 £0.2 0.00 0.00
90 C-50 0.71 £0.1 1.72 3.1 0.00 0.00
mg/kg soil
120 C-50mg/kg soil 0.73 £t0.0 1.44 2.0 0.00 0.00
60 C+1P 0.56 £1.0 0.96 t0.4 0.00 0.00
90 1.22 0.8 1.36 5.3 0.00 14+0.5
120 1.48 £0.2 1.54 +4.7 0.00 19+1.3
60 C+2P 0.59+1.0 1.62 5.1 0.00 2612.6
90 1.33+0.0 1.551+0.4 0.00 10+1.4
120 1.78 +0.3 1.69 5.5 0.00 09+0.3
60 C+3P 0.66 £0.9 1.29+4.3 0.00 11.£5.0
90 1.57 £0.1 1.62 +6.2 0.00 14+2.0
120 1.8119.0 1.73 7.1 0.00 13+1.1
60 Gm+Gl 0.77 £1.1 1.51 8.0 5317.0 7915.0
90 1.10 £0.0 2.14 6.2 5614.0 6219.2
120 1.42 0.7 3.62 4.5 5910.5 6115.0
60 Gm+Gl +1P 0.98 £0.1 2.51+5.0 61+0.7 53124
90 1.51+0.0 3.31+4.0 58+1.4 5913.3
120 1.98£1.6 3.47 £5.5 52+1.2 6315.1
60 Gm+Gl +2P 1.16 £7.0 2.85 6.7 48+4.0 61+0.2
90 1.63 0.0 3.38 0.8 43+3.2 58+1.1
120 2.11 0.5 3.6414.1 42+5.1 53+1.3
60 Gm+Gl +3P 1.19+0.4 2.86 5.0 47+2.2 51 +0.7
90 2.21 +0.8 3.36+4.2 4618.3 49+5.1
120 2.14 0.1 3.42+2.3 441+4.6 49+7.4

C= control ; C+1P= control with first phosphate level (50mg/kg soil) C+2P =control with second
phosphate level (100 mg P kg soil), C+3P = control with third phosphate level (150mg P/ kg soil), Gm+Gl =
Gomus mossea + G leptonica, Gm+Gl+1P = Glomus mosse + G. leptonica with (50mg/kg soil) Gm+Gl
+2P=Glomus mosseae + G leptonica with (100 mg/kg soil), Gm+GIl+3P = G. mosseae + leptonica with (150

mgP/kg soil ).

phosphate treatment i.e. (50-100 mg P/kg soil) and
after 120 days of AM fungal inoculation. However,
at high phosphate level (150mgP/kg soil), the total
chlorophyll content was decreased in AM fungi
inoculated plants (Gm+GI+3P) after 120 days of
inculcation, which is mainly that mycorrhizal
colonization or P Fertilization influenced the
concentration of photosynthetic pigments shown
in Table. 2 These results are in agreement with
earlier contributors (Giriet al., 2003; Kapoor and
Bhatnagar, 2007; Irfanet al., 2011) present findings
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recorded that P content increased significantly
anAM fungal inoculated Lagerstroemia lanceolata
as compared to non-mycorrhizal plants. P content
in shoots increased after 60,90 and 120 days after
AM fungal inoculation in all the phosphated
treatments (Table 2). The increased P uptake many
be a result of increased phosphorylase activity on
the surface of mycorrhizal roots. It may be also due
to the increased absorbing area. Contributed by
fungal hyphae (Pearson and Tinker, 1975).
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The progress was observed to be a greater in AM
fungal inoculated plants turn in non AMF
inoculation, it was found to be more pronounced in
(Gm+GI+3P) as compared to (C+3P) treatment
(Table 2). The present work with results is in
agreement with the findings of (Liu, 2000; Dhanda
et al., 2004; Irfanet al., 2011). Who have reported
that plants which received AM fungal inoculation
had higher phosphorus content in shoots than in
non-AM fungal plants. The recent study clearly
revealed that the plants of Lagerstroemia

lanceolata received AM fungal inoculation,
exhibited a significant growth in plant heights,
roots length chlorophyll content in leaves, leaf area
and P (control) plants. This suggests that AM fungi
with balanced phosphate treatment con certainly
prove beneficial for increasing biomass production
in agricultural and Horticultural crops. Therefore,
proper selection of indigenous mycorrhizal strains
could playan important role in optimizing the
growth of Lager stroemia lanceolata.

Fig 1.Effect of AM fungiand three phosphate level treatment on Lagerstroemia lanceolata with respect

to plant height and root length for 120 days.

Plant height and Root length for 120 days.
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Fig 2: Effect of AM fungiand three phosphate level treatment on Lagerstroemia lanceolata with respect
to Total chlorophyll and Phosphorous content for 120 days

Total chlorophyll content in leaves and phosphate content
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Conclusion

The need for continued use of fertilizers in
increasing the agricultural productivity to meet the
growing demands of the people cannot be
overemphasized. It is now becoming clear the
ultimate “sink” of the fertilizers applied in
agriculture and areas are soil. Soil being the
storehouse of multitudes of microbes, in quantity
and quality, receives the chemicals in various forms
and acts as the scavenger of the harmful
substances. The fertilizers reaching the soil in
significant quantities alter the ecological balance.
This may affect the overall microbial population, of
which some of them may be selectively inhibited or
killed. The fertilizers might alter the physiological
conditions prevailing in the rhizosphere, which in
turn alters the rhizosphere mycoflora both
guantitatively and qualitatively. The chemicals used
should avoid serious injuries to the great variety of
microbes whose functions are vital to the crop-
producing power of the soil. Finally, it can be said
that higher concentrations of the fertilizers are not
required in increasing plant growth as these result
in greater degree of soil disturbance. The optimum
benefit in terms of plant growth can be obtained
from mycorrhizal symbiosis at a low fertilizer input.
It is suggested that the low concentrations of the
fertilizers must be applied which would have both
an economic and environmental impact.
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