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K. Selvam et al.

Table 2. Distribution of Fungi in Soil and Plant Materials

Biodegradation of Forest and Agrowastes

Table 3. Frequency and Abundance of Fungal Species in the Soil Sample of the Study Area

Incubation period (days)
0 30 60 90 120 150 180
F A F A F A F A F A F A F A

Fungal species

neubation . Plant material

i Soli P.G E.G T.G P.S CcP
(days) Px10%)| N [P(x10%| N |[Px10%| N |Px 109 N |Px10%| N |[Px10%)| N
0 2307 | 6 | 2000 | 6 9.00 | 5 900 | 5 985 | 5 | 1483 | 6
30 4453 | 8 | 4750 | 5 050 | 1 | 3630 | 4 | 1830 | 8 | 6283 | 5
60 46.80 | 8 | 16.00 | 6 125 | 2 | 2683 | 2 | 2850 | 9 | 4465 | 8
90 5120 | 5 [ 1200 | 4 | 2200 | 6 | 2383 | 3 | 2233 | 9 | 3433 | 5
120 8880 | 4 | 1300 | 3 | 7750 | 1 | 3520 | 4 | 56.00 | 2 | 2000 | 4
150 6530 | 5 | 2050 | 3 | 83.00 | 1 | 4500 | 3 | 2775 | 4 | 2200 | 2
180 4980 | 5 ND |ND| 2575 | 5 | 2750 | & ND | ND| 3025 | 5

Values are mean of six replicates.

P.G. = P. glabara ; E.G = E. globulus : T.G =T, grandis
P.S. = Paddy straw ; CP = Coir pith

P = Population ; N = Number of fungal species isolated
ND = Not detected

. Aspergillus |55.6 | 13.8| 100 |405(220({ 20 | — | — | — | — | — | — | — | —
awamori Fy | @ | O | 5| ©] (1)

A. flavipes | — — | — | = 11|25 |778|214| — | — | — | — | — | —
R) | (1) | ©) | @

3. A. flavus — —_ — — (11125 | —
(R) | (1)

4. A fumigatus | 77.8 | 28.5 | 100 | 21.1 [ 33.3| 45 | 222 | 2.0 |33.3| 49 | 50 | 51 | 100 | 13.5
© |G| D |@|O]|@[©@]|1]O©]E@]|F]|@]|MO]®O

—_

N

5. A lateralis |— | — |333| 46| — | — [222]1.0|333| 16| 50 | 3.1 83376
©) | @ © | M |©]|m|E|@)|D]@

6. A. niger 222|156 | 100|221 | — | — |833| 77| — | — | — | — |833| 81
© | M |O| @ © | @ © ] ®

7. A oryzae |— | — | — | — |66.7|33.8| 100 |71.9| 100 |91.8| 100 [74.2 | 100 | 66.5

© |6 | @] ®G |O]|®|O]E|O]E

8. A terreus  |44.4 | 46 |77.8| 7.1 | 667197 — | — |66.7| 1.6 | 75 [13.4 1100 | 43
F) | @ |©C | @]E©]@® ©|mj|©|©|O|E

9. A. ustus 444 |54 |222110 (100|238 — | — | — | — | — | —
F | @ |©O]0)]O]®

10. A. yersicolor |55.6 | 23.1 {333 | 36 | — - - —_ — 25 | 41 - —_
F) | @ | ©]| @ O | @
11. Pencillium | — —_ -— — | 556 7.1 — — —_ - - — - -
citrinum (F | (2

0.025
0.02 |
M 0.015
R
p 0.01
0.005
0
30 60 90 120 150 180
Incubation Period (Days)
D P. glabara % E. globulus T. grandis ! Paddy Straw . Coir pith
Fig. 1. Mean relative decomposition of plant materials.
316

F - Frequency; A - Abundance

(D) - Dominant ; (O) = Occasional
(C) - Common ; (R) - Rare
(F) - Frequent Numbers in the parentheses—class value

biochemical components of the substrates, especially the simple sugars and carbohydrates
(Udaiyan, 1981). This might be the reason for high MRD of the plant materials in the initial
period of decomposition. In P. glabara, a steep decrease was observed in the MRD, but in
other plant materials, the decrease was gradual revealing that the fungi appearing in the
latter stages had a potential role in decomposition.

Soil temperature in the study area ranged between 31.43 and 38.44°C. It did not show
much variability. Similarly, there was not much variation in the soil pH. Electrical conductivity
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K. Selvam et al.

Table 4. Frequency and Abundance of Fungal Species in Litter Samples

Biodegradation of Forest and Agrowastes

Table .5. Correction Coefficient (r) between Weight Loss of Plant Materials and
Various Abiotic and Biotic Factors

4 Litter/Incubation period (Days)
Fungal spe
gal species | p giabara E. globulus T. grandis Paddy straw Coir pith
1. Aspergillus | O(D,3);90 (D,4) O(D,3); O(D,5);
. \3); | ,3); ,5);90(D,2) | O(D,4); 30(D,3): ;
awamori 90(0,2) mﬁvxo .‘Mv i Selin e
2.A — :
carneus 90(D,5) — 90(C,1);150(F,1) 90(D,5)
3. A. flavipes — — — 30(D,2) .
4. A. flavus - : "
Lo . 90(0,1) — 60(D,3);120(D,1) | 30(D,5); 60(D,4)
LA igatus nmvmoomw 30(D,2) O(D,5); O(C,5); 30(D,2); | O(D,5); 30(D,3); | O(D,5); 30(D,3);
A__m%%%%_mx 180(D,5) 180(D,2) 60 (D,5); 90 90 (D,5); 120 ‘
: , :na.my (D,4);120(D,4); 150]
. 50(F,4) 90(D,3) (D,3);180(D,3)
6. A. lateralis moAm_mmﬁw““umoAObV 90(D,4);180(D,3) |90(D,2);120(D, 1) 60(D,4); 90(D,3); | 60(D,1);120(D,3)
(D,3) 180(D,5) 150(F,3) 180(D,3)
7. A. nidulans - —_ —_ 90(D,2)
8. A. niger _ B
o on oﬁ_: — — 60(C,2) 30(0,1);90(0,2)
. A. oryzae woAm_mmv_moAO.mv 60(D,5);90(D,5) | 30(D,5);60(D,5) 30(D,5);60(D,3), | 30(D,5); 60(D 3);
: 0(D,5); 120(D,5);150(D,5)| 90(D,5);120(D,5) 120(D,5) ; 120,150(D m_v. .
50(D,5) 180(D,5) 150(D,5);180(D,3 150(D,5) 180(D uw .
10. A. — — .
pruliferans B e B
11. A O(C,1) O(C,2
pulverulentus . - — h
12. A. terreus 60(D,3);120(D,2) 180(D,5) 0(0,1);120(F,1); | 30(D,3);60(D,3); 0(0,1);60(D,4);
150(F,2);180(F,2 90(D,1) 120 (D,3);
180(D,2)
13. A ‘
3. A. ustus 0O(D,3);30(D,2) 0O(D,4);180 0(C,3);30(D,1); | O(D,3); 30(D,3); O(D,2); 30(D,3)
(D,5) 180°F,5) 60(D.2); 180(D,5)
e a . 60(D,3)
. A. versicolor Onowwmwo%u.: O(D,5) O(C,4);150(D,4); | O(C,4); 30(D,4) O(C,4); 30(D,1)
; 180(F,1) _
15. Dreshslera — — o
halodes - a N
16. Mucor 90(C,3) — —
racemosus PR B
17. Neurospora 60(F,1
o (F,1) 60(D,5) — 60(C,1) 60(0,1)
18. Rhizopus - 30(D,5
stolonifer ©9) N D600 B
Frequency : D - Dominant; C - Common; F - Frequent; O - Occasional; R - Rare.

Numbers in parantheses — Abundance, class value.
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Plant material/correlation coefficient (r)
<mmmwc_m P. glabara E. globulus T. grandis Paddy straw Coir pith
X,
Soil temperature 0.29 0.27 0.24 0.31 0.23
Soil pH 0.21 0.25 0.41 0.32 0.29
Soil moisture 0.54* 0.64* 0.57* 0.71* 0.65*
Soil cellulase activity 0.17 0.05 0.27 0.11 0.07
Litter moisture 0.86* 0.70* 0.75* 0.68* 0.85*
Fungal population 0.16 057" 0.61* 0.71* 0.03*
Number of fungal species 0.51* 0.58* 0.69* 0.77* 0.59*
*Significance at 1% level ; others not significant.
Table 6. Properties of the Soil Sample of the Study Area
Incubation | Tempe- pH EC Soil Orange N P K Soil
period rature (us) moisture | carbon | Kg/hect | Kg/hect | Kg/hect | cellulase
activity
mg
(days) (°C) (%) (%) glucose/g
soil/d.
35.42 7.46 32.6 3.83 0.08 160.22 10.37 169.2 0.047
0
+1.40 | +0.06 +2.8 +0.21 +0.0 +11.74 +4.50 +0.02
44.80 7.33 53.8 272 0.22 177.33 15.18 326.4 0.070
30
+1.50 +0.04 +4.8 +0.81 +0.0 +9.33 +1.70 +0.01
33.23 7.56 7.7 6.09 0.13 186.22 18.51 460.8 0.095
60
+1.26 | +0.06 +4.5 +0.14 +0.02 +23.02 +1.70 +0.05
36.30 7.61 62.7 5.74 0.12 199.10 19.26 369.6 0.088
90
+0.78 | +0.09 | +10.9 +0.17 +0.03 +25.70 +2.56 +0.01
32.89 7.46 132.8 8.38 0.18 196.00 18.90 383.4 0.050
120
+0.95 | +0.10 | +43.0 +0.12 +0.05 +0.0 +3.33 +0.01
31.43 7.47 90.4 5.43 0.11 217.00 19.20 398.1 0.044
150
+0.81 +0.06 +4.4 +0.24 +0.01 +9.89 +0.0 +0.01
38.44 7.58 85.3 5.63 0.13 219.00 18.50 420.5 0.053
180
+0.80 | +0.02 +3.2 +0.16 +0.01 +9.89 +1.60 +0.05

Values are mean of three replicates

+ standard deviation.
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(FC) of the soil ranged between 32.6 and 132.8 us. Soil moisture content ranged from 2.72
to 8.38%. Janson and Berg, (1985) stated that soil moisture and temperature could
augument the litter decomposition. O'Connell (1990) reported a positive correlation between
litter moisture and microbial activity. Adhikari; and Tiwari (1991) reported a statistically
significant relationship with weight loss of Quercus litter and litter moisture, temperature,
carbondioxide evolution and fungal population, but soil moisture and soil pH did not have
any significant relationship. In the present study (Table 5), the weight loss yielded
statistically significant relationship with litter moisture (r = 0.68 to 0.86). Fungal population
had rvalues of 0.57, 0.61 and 0.71 in E. globulus, T. grandis and paddy straw, respectively.
But, in coir pith and P. glabara leaf, it was very low (0.03 and 0.06, respectively). Soil
moisture had r values of 0.47 to 0.71. The statistical analysis showed that weight loss could
be correlated to litter moisture, fungal population, number of fungal species and soil
moisture. The other abiotic and biotic factors, soil temperature, pH and soil cellulase activity
did not have much correlation with decomposition of plant materials. Eventhough Donelly et
al. (1990) and Adhikari and Tiwari (1991) reported significant correlation between soil
temperature and weight loss, in the present study, there was not much variation in the soil
temperature (Table 6) throughout the study period. So, it might not have significant effect on
weight loss. Similarly, since most of the fungi recorded in thte present study were sugar
fungi, which could utilize mostly the simple sugars, the soil cellulase activity might be very
low to influence the biodegradation of the plant materials.

Organic carbon content was increased by three folds in the first 30 days. It might be due
to effective breakdown of plant materials as evinced by the high MRD values (Fig. 1),
observed during the period. In later stages, it was slightly decreased by the fungal utilization.
Nitrogen, phosphorus and potassium contents of the soil were also increased by fungal
degradation (Table 6). Similar observations were made by Omar et al. (1970) and
El-Hussein, et al. (1980). Swift et al. (1981) reported that decomposition of plant litter in the
soil increased the soil fertility by increasing the soil organic matter content and by
regenerating the nutrients. They have also reported that decomposition of litter resulted in
accumulation of a reservoir of Ca, Mg, N, P and K in soil.

The present study revealed that the early and intermediate colonizing fungi played a
main role in the decomposition of plant material. The rate of decomposition is dependent
upon soil moisture, litter moisture, fungal population and the number of fungal species. This
decomposition process could increase the soil fertility.
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