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The importance of ectomycorrhizal colonization to ecosystem processes has been well
documented. Artificial inoculation of ectomycorrhiza has been used in nursery seedlings and
seems to be an important contributor to the survival potential of seedlings in the forest production.
The seedlings of Dipterocarpus retusus was planted in the field and observed their ectomycorrhizal
association for 1 year inoculated with Russula sp. and Scleroderma citrinum. Ectomycorrhizal
colonization was confirmed within 6 months after inoculation of the fungus. High soil moisture
and low soil pH at different season was found to influence ectomycorrhizal colonization of the
root seedlings. The seedlings does not show differences in the growth of ectomycorrhizal and
non mycorrhizal seedlings when the moisture was low and ectomycorrhizal association was
not formed. But when ectomycorrhizal root tips was active there showed significant growth
differences between the inoculated seedlings and control seedlings. Thus, there is a positive
correlation in the growth and mycorrhizal formation.
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INTRODUCTION

estimated that 10-50% of their net photosynthate
product is transferred to ectomycorrhizal fungi
(Simard et al., 2002; Smith and Read, 1997;
Hobbie and Hobbie, 2006). Dipterocarp trees are
obligately ectomycorrhizal and extensive studies
have been made on the association of
ectomycorrhizal fungi with trees in mixed
Dipterocarp forest in Thailand, Malayan Penisula
and Indonesia (Natarajan, 2005). It has been
frequently observed that certain ectomycorrhizal
genera appear in the early in the succession

It has been recognized widely that species
interaction often varies in different environmental
factor. Seasonal variation in the periodicity of
growth and mycorrhizal activity occurs in different
ecosystem and may be substantial enough to
change the apparent mycorrhiza status of plant
(Allen, 1983). Many plant species including timber
yielding plant have ectomycorrhizal association.
In this symbiosis the plant provide carbon and in
return get nutrient from soil. For plant it is
1
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root seedlings was observed for one year.

sequence whereas others dominate in the later
stages of succession.

After the 3rd and 6th month of inoculation the
roots were harvested from each treatment and
washed thoroughly with tap water. The roots were
observed under stereo microscope,
representatives ECM root tips were characterized
on the basis of color, branching shape and
presence of emanating hyphae (Argerer, 1998).
Growth of the seedlings was measured at the 4th
month and 8th month.

Water stress plant may be unable to support
high levels of ECM colonization due to stomatal
closure, which reduces the total amount of
carbon available to the plant (Dosskey et al.,
1991). A number of different types of studies
support the idea that ECM abundance is directly
effect by water availability (Kennedy and Paey,
2007). Percentage of ectomycorrhizal
colonization on a cinder soil is highly correlated
with percentage soil moisture and watering
signif icantly increased ectomycorrhizal
colonization (Swaty et al., 1998).

Development of ectomycorrhiza was counted
by counting ultimate dichotomy as one
mycorrhiza. Percentage of mycorrhizal
colonization/ cm (Sharma, 1981) was calculated
as follows:

In this study, field experiment was conducted
on exotic plant, i.e., Dipterocarpus retusus
inoculated with two ectomycorrhizal fungi, viz.,
Scleroderma citrinum and Russula sp. and
observed their ectomycorrhizal colonization for
1 year. To assess ectomycorrhizal association
of seedlings root at different seasons soil
moisture and soil pH was determined for two
season (spring and summer). Growth of the
seedlings was also measured compared with the
uninoculated seedlings.

Ectomycorrhizal colonization (%) 
Total number of dichotomous branched rootlets
Total number of lateral rootlets

 100

Rhizospheric soil pH was determined for
spring and summer season using digital pH meter
(Anderson and Ingram method, 1993).
Rhizospheric soil moisture was determined for
spring and summer by gravimetric method (Allen
et al., 1974).

MATERIALS AND METHODS

Moisture content (%) =
Fresh weig ht - Dry weight
 100
Dry weight

Seedlings of D. retusus were planted in the field,
Nagaland University campus, Lumami
(26o13.29''N latitude and 94o28.430''E longitude).
The seedlings were allowed to establish for 1

RESULTS

month with proper irrigation. The slurry of the

Mycorrhizal association was confirmed within 6
months after inoculation (Figure 1). The
ectomycorrhizal roots showed characteristics
morphological differences than the non
mycorrhizal roots. Infected roots were identified
based on morphotype, Russula sp. were orange
to gold color and often had a distinctive layer of

Russula sp. and Scleroderma citrinum fungi were
isolated from the earlier studies and were
inoculated near the root of the seedlings. Ten
seedlings were maintained for each fungus and
ten control seedlings, where no fungal was
inoculated. Ectomycorrhizal association of the
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Figure 1: (1-3) Showing Roots of Dipterocarpus retusus.
(1) Showing Roots of Dipterocarpus retusus colonized by Scleroderma citrinum.
(2) Showing Roots of Dipterocarpus retusus colonized by Russula sp.
(3) Showing Control Roots of Dipterocarpus retusus

cystidia covering the mantle. Scleroderma
Table 1: Degree of Ectomycorrhizal
Colonization and Percentage (%)

citrinum were white morphotype, clamps were
present. The percentage of ectomycorrhizal

Fungal

colonization within 6 months was found to be

Dipterocarpus retusus

M1

73%

(Table 1). Roots of non inoculated seedlings were

M2

88%

also colonized by ectomycorrhizas, but their

M0

30%

higher in D. retusus inoculated with S. citrinum

relative abundance was negligible in all treatments

Note: Each value is a mean of five replicate; M1 = Russula sp., M2
=Scleroderma citrinum, M0 = Control.

compared to inoculated seedlings. There was
consistent increase in growth of the inoculated

ectomycorrhizal to the seedling roots. But during
higher soil moisture showed significantly higher
level of colonization. Moisture content was found
to be higher during the summer season
(Table 3). Another factor that showed higher level
of colonization was during summer season at low
soil pH (Table 3).

seedlings as compared to uninoculated
seedlings. Seedlings of the D. retusus inoculated
with S. citrinum has shown better growth in all
parameters.
During the spring season, with low soil
moisture does not show any formation of
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Table 2: Growth of the Seedlings Inoculated with Russula sp. and Scleroderma citrinum
4th Month (cm)

Growth Parametrs

8th Month(cm)

M1

M2

M0

M1

M2

M0

Shoot height

23.5

25

19.1

37.4

38.8

29.8

Leaf length

10.3

8.6

9.2

22

23.2

12.8

Root length

8.2

10.2

8.1

14.4

13.2

11.6

Root colar diameter

0.4

0.5

0.5

0.5

0.63

0.5

Note: M1= Russula sp., M2= Scleroderma citrinum, M0= control; Each reading is a mean of five replicate.

Table 3: Showing Rhizospheric Soil Moisture and Soil pH
Spring

Summer

M1

M2

M0

M1

M2

M3

Soil pH

5.1%

5.8%

5.2%

4.2%

4.5%

4.7%

Soil Moisture

15%

16%

13%

28%

27%

22%

Note: M1= Russula sp., M2= Scleroderma citrinum, M2= Control; Each reading is a mean of three replicate.

DISCUSSION

colonization. Similarly, Harvey et al. (1978) also
observed that 95% of all active ectomycorrhizas
tips occurred from May to October. Thakur (1990)
also found significant differences in mycorrhizae
development occurred on lowering the pH from
7.0 to between 3.0 and 4.0.

In our study, we found that the ectomycorrhizal
formation at the 6th month after the inoculation
when soil moisture level was increased, this
shows that ectomycorrhizal root tip active when
sufficient water is present. Low soil pH has also
found to influence in ectomycorrhizal colonization
of the root seedlings. In present study pH between
4-5 are found suitable for ectomycorrhizal
colonization. Lodge (1989) also described that
ectomycorrhizal plants generally fail to form
mycorrhiza in poorly drained soil. Similarly,
Watson et al. (1990) also observed more typical
ectomycorrhizae are favored by moderate soil
moisture.

Growth of the inoculated seedlings has also
showed positive correlation with ectomycorrhizas
association to the seedlings. At the 4th month the
seedlings does not show much differences in
between the inoculated and control, but at the 8th
month shows significant differences in the growth
between the inoculated and control seedlings
(Table 2) this shows that plant growth improve
better with ectommycorrhizal association and
when the ectomycorrhizal root tips are active. The
growth of seedlings are correlate with the number
of ectomycorrhizal colonization. We related the
better growth response of the inoculated

The result also showed that seasonal variation
effect the apparent mycorrhiza status of plant.
During spring season when soils are dry with less
rainfall did not show any ectomycorrhizal
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