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Soil and Root Fungi in Sakaerat Dry Evergreen Forest

Poonpilai Wongseenin and Malee Sundhagul

Department of Biology, Kasetsart University and the Applied Scientificc Research Corporation

of Thailand. respectively.

ABSTRACT

Studies were made on soil and root fungi of the two different communities, open and dense,

of a dry evergreen forest at the Applied Scientific Research Corporation of Thailand’s Sakaerat

Experiment Stdtion in Northeastern Thailand.

Fungal population of the root system, the rhizosphete and non-rhizosphere soil were determined.

Isolation and identification of the fungi were made.

Soil were also analysed for their physical and

chemical characteristics. Attempts were also made to study the relationship between the fungal

characteristic and the two type of the forest communities.

It was found that the two communities of the forest differed in fungal density as well as in fungal

composition.
in nutrients.

Penicillium, Aspergillus, Trichoderma,-Gliocladium, Gongronella and  Scopulariopsis.

The fungal numbers were higher in the dense community where the soil were richer
Most of the fungi were found to be common to both types of forests.

They are
Certain other

fungi, such as Ahsidia and members of Mycelia sterilia, were fcund to confine in the dense forest soil
while Cylindrocladium were confined in the open forest soil.

Much attention has been given to the role
of microorganisms in bringing about soil fertility
and nutrient cycle.  Ecological studies of fungi

.have been carried out by several workers.
Warcup ( 17 ) reported that the number of fungal
species and colonies in soil profile decreased
with depth..  Similar results were obtained by
Eicker (4). He also found that the rate of
decreasing of fungi in the soil were correlated
with soil moisture.  Correlation between fungal
distribution and organic carbon content of the
soil was reported by Mclennon (10).

The common species of fungi isolated from
glassland soil, as reported by Warcup (17),
were members of the genera Penicillium and
Mortierella, follow by members of Absidia,
Thilaria, Trichoderma. Cephalosporium, Fusarium,

Gliomastix, Mucor and Zygorrhynchus. Mclennon
(10) reported that Mortierellc raminiana was
the commonnest fungi, and Penicillium with it
multiplicity of species was the most dominant
type. On the other hand Christensen (3)
repotted that the high proportion of the species
encountered were Pernicillium pavilli, Paecilomy-
ces carneus, Gliocladium roseum, Penicillium
steckii, P. brivicompectum, P. janthinellum and
P. palitans.

There are many factors which influences
the members and types of organisms colonizing
the immediate environ  of the root known as
rhizosphere (6 ). The.spectra of such commonly
occuring substances as amino acids, sugars,
and organic acids in root exudates differed greatly
among species and varieties (14).  Part of
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exudates found in soil is from sloughed-off root
cap, injured cells, root hair and the autolysis of
epidermal cells (15). Peterson (11) found
that the number of microorganisms at the root
zone increased as the soil moisture decreased.
Plant age and soil type were also known to have
influence upon the nature of the fungal flora of
plant root.

The present study is conducted to determine
the interrelationship between the environmental
factors within two forest ecosystems of a dry
evergreen forest in Northeast Thailand, the
dense and the open forest, and the soil microflora,
especially those inhabiting the roots and their
immediate environ.  The study area is within
the Sakaerat FExperimental Station of The
Applied Scientific Research Corporation of
Thailand, an area of 80 sq. km.  The station
iss 60 km. south of Nakhon Ratchasima
province.  Two study plots, 500 meters by
500 m., were orbitrarily chosen to represent
the dense and the open forest communities.
The study plot in the dense forest has the
center at tower 3 and study plot in the open
forest i1s one km. from the living quarter
along the road to the high way 304.

The location of the study plots within the
station were shown in Figure L.

‘Materials and Methods

Soil samples were collected twice during
the study peffod, the first collection was made
in December 1969 and the second one in
February 1970.  Samples were collected from
16 collecting sites located within éach of the
two 500 by 500 m. study plots, one representing
the dense community and the .other the open
community. At each site, soils were collected
at two different levels, one at the depth of between
0—10 cm. (level A ) and the other 10—20 cm.
(level B).

The 16 samples collected from each level of
each study plot were then deduced into four
working samples.  All working samples, after
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pooling, were then processed to determine the
root’s fungal density. Roots were first carefully
shaken to remove adhering soil clumps ( rhizo-
sphere soils) before being treated with ten
percent chlorox solution ( 13 ) to destroy adhering
rhisosphere fungi.  The cleaned roots were
aseptically cut into several small pieces of five
mm. in length. One hundred pieces were
randomly picked and placed on Martin’s medium
agar plates, ( 8), twenty pieces to a plate.

All plates were incubated at ambient room
temperature of 30+2 C. Pieces showing fungal
growth were recorded as positive. Counts
were made after six days of incubation. All
fungi showing morphological differer.ces were
later picked and transferred to potato dextrose
agar plates for further study and identification. -
Tentative identification of the fungal isolates
were made according to Barron ( 1), Gilman ( 5),
Mccallum (9 ) and Raper (12). The numbers
of the rhizosphere and non-rhizosphere soils
were made by the dilution plate method (16)

Soil moisture content was determined by
drying the soil samiples in a drying oven at 100 C
over night. The pH was determined with
a Beckman pH meter.  Weight determination
of root and soil from each working sample were
separetely made from which the percentage of
root was calculated.  Chemical analysis for
organic matter, phosphorus, potassium and the
determination of water holding capacity of the
soils were kindly carried out by Division of
Agricultural Chemistry, Department of Agricul-
ture, Ministry of Agriculture. ~ The methods
used were according to Jackson (7) and the
procedure of Walkley Black (2).

Results and Discussion

Physical and chemical characteristics of
the forest observation of the structure of the
dry "evergreen forest at Sakaerat Experiment
Station revealed that, it composes of two distinct
types of communities, the dense forest and the
open forest. In the open forest trees are
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. sparsingly distributed and the forest floor is
covered mainly with grasses and only some
seedlings.  In the dense forest, large number
of seedlings as well as shrubs were observed on
the forest floor underneath the densly covered
canopy. The profile is slightly deeper in the
dense forest than the open forest.

In the soil of the open forest, the root
content was found to be higher than that in the
soil of the dense forest.  Roots in the open forest
soil-were fine roots while those in the dense forest

Vol. 7 No. 2

physical and chemical characteristics of the two
types of forest are shown in Table 1.

Fungal Fopulation.  Soil fungi determina-
tion of total numbers of fungi in the soils of the
dense and the open forests revealed that the
fungal population was relatively denser in the
dense forest than in the open ferest.  However,
the total number is changed in relation with time,
being low in December and high in February.
The drought period before the second collection
in February probably induced high rate of

Table 1. The physical and chemical characteristics of-the soils.
Type of W aterholding Organic K P Moisture  Root
forest Month  Level capacity pH matter (ppm.) (ppm) content  content
(%) (%) (%) (%bywt)
December A 60.34 4.4 414  106.5 0.6 10.95 0.64
B55. 55.28 4.8 2.88 78.0 1.1 11.22 0.25
Dense
February A 55.42 4.1 4.41 86.5 1.9 9.44 0.67
B 52.88 4.3 2.37 75.5 1.6 9.70 0.29
December A 47.11 53 232 862 L6 5.02 124
B 51.14 5.6 2.18 94.0 1.0 6.85 0.64
Open B -
* February A 49.24 52 3.39 104.5 2.9 4.77 1.28
- B 49.65 5.1 1.97 820 1.3 6.98 0.76

soil were the mixture of fine, medium and thick
roots.  The high content of roots in the open
forest soil might be attributable to the thick
growth of grasses on the forest floor.  The

sporulation and, consequently, resulted in incre-
asing number of fungi. Total fungal counts
of the soils of the two types of forests are

- given in Table 2.

Table 2. Number of soil fungi of dense and the open communities of the dry evergreen forest.

Type of Month No. of fungi per gram dry soil

forest ont Level 1 ) 2 3 4 A‘verage
December A 14,400 '_75,500 88,000 159,600 84,275

D B 6,400 60,200 19,900 152,000 59,625

ense

February A 220,300 95,700 283,900 160,400 190,000

B 986,900 100,900 237,800 217,000 385,650

December A 8,900 37,200 34,000 152,000 33,025

o B 4,900 52,100 9,300 15,000 20,325

en

P February A 26,700 82,800 187,900 150,500 111,975
B 56,900 139,800 126,400 90,500 103,400
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Rhizosphere Fungi. Determination of the
number of fungi in the vicinity of the roet syrface
revealed that, within equal amount of forest
soils, there were more fungi in the rhizosphere
region of the dense forest than in the open forest.
This was found to be true for both soil levels
and both collecting periods, December and

February. ( Table 3)

The root content alone did not appear 40
have direct relationship with the fungal density
since it was found that there were more roots

in the open forest soils than in the dense forest
soil { Table 1).
system in the dense forest

It may be said that the root
soils has more
influence upon the fungal density than that
in the open forest soils since i-t has been
that the

roots may directly affect their

known substance released {rom
root surface
popuiation {3).

Root Inhabiting Fungi. Studies were made

on the fungi which live in the root without

(Table 5).
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injuring them. The ratio of the fungal inhabited
pieces of roots to sterile pieces was higher for the
roots from the dense forest indicating that the
large portion of the root system of the dense
forest soil was inhabited with fungi ( Table 4 ).
While it was found that the total population of
fungi in the soils generally decreases with depth
such correlation was not observed in fungal
density of the root system.  Studics at different
tithes of year showed that during the period of
February there was a higher content of fungi
in the root system than that observed during
the month of December.
Fungal Characteristic.  The' total of 277
isolates were obtained during thé‘study period
In general, 1t was observed that the
fungi of the dense forest soil were more diversified
in morphological characteristic. ~ Those isolates
were tentatively classified into 18 morphological
groups, most of the fungal strains were found
Only
members of Cylindrocladium were found 1o be
confined within the open forest soil ( Table 6).

to be common in both forest soil types.

‘Table 3. Number of rhizosphere fungi of the dense and the open forests.
Type of No. of fungi per gram dry soil
forest Month Level 1 2 3 4 Average
December A 157 31.8 65.1 347.1 114.9
B 145 119.3 87.8 880.3 275.5
Dense e .
February A Z15. 150.8 28.3 173.0 93.4
B 20.3 332 28.8 45.0 31.8
December A 36 90.3 733 204 472
B 33.8 93.5 5.1 14.9 36.8
Open ,
" February A 23.1 82.4 62.1 342 50.4
B 7.3 20.5 229 11.9 15.6
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Table 4 The percentage of root inhabited with fungi.

Type Ratio of inhabited
of Month level 1 2 3 4 Average to non-inhabited
forest pieces
December A 24.54 29.91 31.91 1232 24.68 1.0 :3.0
B 14.16 39.47 23.43 40.31 29.34 1.0 :2.5
Dense
February A 81.50 96.20 90.70 69.00 84.35 55:1.0
B 73.80 3.60 96.40 89.00 65.70 2.0:1.0
December A 24.39 14.40 1.62 0.91 10.33 1.0 :8.6
B 7.63 33.33 5.40 10.63 14.25 1.0 :6.0
Open
February A 70.50 16.80 94.20 62.00 60.88 1.5:1.0
B 68.20 52.2Q 46.00 60.00 56.60 1.3:1.0
Fungi frequently isolated from the open  and Cylindrocladium. Sterile - mycelia were
forest soil environment were members of  found in both types of forest soils. and associated

Penicillium, Aspergillus, Gliocladium and Tricho-

mainly with the root system.  The [requency

derma.  Common fungi from the dense forest  of occurence of those fungi is shown in
soils included members of Gongronella, Absidia  Table 7.
Table 5. Number of fungal isolates obtained from the dense and the open forests.
Type of Lol No. of fungal isolates
forest : ~ Soil Rhizosphere Root Total
A 30 23 24 77
Dense : ,
B 34 23 14 71
A 25 21 21 67
Open
27 19 16 62
Total 116 86 75 277
Percent 41.8 31.0 28.1 100.0
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Table 6. Distribution of fungi within the soils of the Sakaerat forest.

Fungi o Dense forest ‘ Open forest

Absidia sp.
Aspergillus terreus
Aspergillus fumigatus
Cylindrocladium scoparium
Gliocladium sp. -
Gongronella sp.
Mycelia steritia (1)
Mycelia sterilia (2)
Penicillium sp.
Penicillium sp.
Penicillium sp.
Penicillium sp.
Penicillium sp.
Penicillium sp.
Penicillium 11/(1(’mum
Penicillium sp.
Scopulariopsis sp.
Trichoderma sp.

R i S i S S S S A
I+ + 0+ +

O i i S S R s

Table 7. The occurrence of fungi in the dense and the open forests.

Dense forest Open forest

Soil Rhizosphere Roo‘t Soil Rhizosphere  Root
A B A A B A B A B

Penicillium sp.
Penicillium sp.
Gongronella sp.
Penicillium sp.
Aspergillus terreus
Scopulariopsis sp.
Penicillium sp.
Mycelia sterilia
Mycelia sterilia

1 1
| 2
2 1
1 —
1

Penicillium sp. 1
1
2

1
— | —_

2
1
1
1

2
2
1

I
I
[~

1

|~

Penicilliiun sp.

Aspergillus fumigatus
Absidia sp.

Penicillium lilacinum
Gliocladium sp.
Cylindrocladium scoparium
Penicillium sp.

Trichoderma sp.

O A O O O I AR B P}
!
I

2 1
— 1 l

- I 1 2

1, 2, 3 and 4 designate the numbers of working samples contammg the fungi. Fungi occured only
one of the four samples was recorded as 1 and those occured in two as 2.
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