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Abstract 
Decomposition of above-ground components of wheat crop (internodes, leaves, chaff and combined straw) 
by six species of fungi viz. Fusarium equiseti, Trichoderma lignorum, Stachybotrys atra, Aspergillus flavus,  
A. niger and A. terreus was studied in vitro for 40 and 60 d. Stachybotrys atra was the most efficient 
decomposer of all the four substrates (internodes, leaves, chaff and combined straw) amongst the fungal 
species followed by T. lignorum and A. niger. Out of the four substrates tested, wheat leaves were 
decomposed at fastest rate by all the fungi; followed by combined straw usually, though in case of residues 
inoculated with T. lignorum, wheat chaff decomposed at rates faster than wheat straw. Wheat chaff always 
decomposed at faster rate than the internodes which decomposed at slowest rate. Though there was marked 
increase in the decomposition of crop residues from 40 to 60 d; the increase was highly discernible in the 
case of residues inoculated with A. niger (in all the four residues); with A. flavus (in wheat leaves); with  
A. terreus (in wheat leaves); with S. atra (wheat chaff and wheat straw).  
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Introduction 
Enormous amounts of wheat straw are available 
throughout the world and there is an increasing 
emphasis on the proper management of the straw for 
which various strategies have been proposed from time 
to time; a number of these strategies involved its 
degradation or decomposition through intervention of 
microorganisms (Bacon, 1979; Charaya and Mehrotra, 
1998). Like many other agricultural wastes, wheat straw 
also largely consists of lignified cell wall material namely 
cellulose, hemicellulose and lignin being the three 
primary structural components. Lignin, together with 
hemicellulose encrusts the cellulose chains forming a 
barrier which prevents wetting and access of microbial 
enzymes (Kirk and Haskin, 1973). Therefore, it would be 
worthwhile using selected microorganisms for loosening 
the ligno-cellulosic bond (Eggens and Seal, 1978). 
A number of studies were carried out to find out the 
microorganisms which can decompose wheat straw at 
faster rate. Emitiazi et al. (2001) reported biodegradation 
of lignocellulosic waste by Aspergillus terreus. 
The present study was conducted to find out extent of 
decomposition of different components of wheat straw 
(internodes, leaves, chaff and combined straw) by  
six species of fungi isolated from these substrates 
decomposing naturally in the field in our laboratory. 
  
Materials and methods  
Isolation and identification of test fungi: Isolation and 
identification of the test fungi was carried out in 
Microbiology Lab, Dept. of Botany, CCS University, 
Meerut under the supervision of Dr. M.U. Charaya (Prof. 
and Head).  

 
One gram of the material (internode chaff/leaves/straw) 
was cut with flamed scissor into 5 mm pieces, placed in 
100 mL of sterile water and stirred for 15 min to wash 
microbial propagules from the material. About 10 mL of 
this suspension (1:100 dilutions) were immediately 
transferred to a conical flask containing 90 mL of 
sterilized distilled water. This suspension was used for 
the preparation of serial dilutions (1:1000, 1:10,000 and 
1:1,00,000) aseptically. From suspensions of each of the 
last three dilutions, 1 mL aliquots were transferred to 
each of a set of three petri dishes followed by the 
addition of 20 mL cooled and sterilized Czapek-Dox agar 
medium (Raper and Thom, 1949) with 30 ppm of Rose 
Bengal and Streptomycin. The petri dishes containing the 
medium and the inoculum were incubated at 25±1C for 
6-8 d. The incubated petri dishes were observed from the 
3rd d itself when fast-growing forms of fungi made their 
appearance. The identification was done on the basis of 
their morphology and cultural characteristics following 
Subramanian (1971). 
  
Decomposition studies: Ability of the selected fungi to 
decompose crop residues was determined in vitro by 
slightly modifying the methods of Hering (1967) and 
Ivarson (1974). The wheat internodes, leaves, chaff  
as well as combined straw were cut into small pieces and 
were air-dried. About 2 g of each of the residues were 
placed in 168 conical flasks of 250 mL capacity: leaves in 
42 flasks, chaff in 42 flasks, internodes in 42 flasks and 
combined straw in 42 flasks. The flasks were plugged, 
autoclaved at 15 lbs/sq inch pressure for 30 min and 
then again after 24 h for 30 min.  
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Test fungi were grown on agar plates containing 
Czapek's Dox Agar medium. When growth was abundant 
(after 10 d), the surface growth (without agar) was 
removed with spatula and the mycelia as well as spores 
were mixed thoroughly in 150 mL of sterile distilled water 
in 250 mL flasks. About 10 mL of the inoculum of each 
fungus was added centrally to 24 flasks; thus  
(24x6) =144 flasks were inoculated with the six test fungi. 
A set of uninoculated 24 flasks (to each of which 10 mL 
of sterile water only was added) was kept as control. 
The flasks were incubated at 25±1°C for 3 months. 
At the end of the experiment, the flasks were dried in an 
oven for 48 h at 70°C and the dry weights of the residues 
were recorded. The loss in the dry weight of incubated 
residues minus the loss in control residues was taken as 
an index of the capacity of the test fungus to decompose 
the residue.  
 
Results and discussion  
Stachybotrys atra was the most efficient decomposer of 
all the four substrates (internodes, leaves, chaff and 
combined straw) amongst the fungal species followed by 
Trichoderma lignorum and Aspergillus niger. Out of the 
four substrates tested, wheat leaves were decomposed 
at fastest rate by all the fungi followed by combined straw 
usually, though in case of residues inoculated with 
T. lignorum, wheat chaff decomposed at rates faster than 
wheat straw. Wheat chaff always decomposed at faster 
rate than the internodes which were decomposed at 
slowest rate. Though there was marked increase in the 
decomposition of crop residues from 40 to 60 d; it was 
highly discernible in the case of residues inoculated with 
A. niger (in all the four residues); with A. flavus (in wheat 
leaves); with A. terreus (in wheat leaves); with S. atra 
(wheat chaff and wheat straw). Decomposition of given 
substrate by a given microorganism depends upon a 
number of factors. These includes C:N levels (Park, 
1976), stimulatory or inhibitory effects of chemicals 
present in the substrate on the fungi (Hintikka, 1970) and 
many other environmental factors (Charaya and 
Mehrotra, 1998).  
 

 
Veeken et al. (2001) studied the effect of pig feces 
amendment in wheat straw, the biomolecules showed 
different rates of decomposition during composting. High 
initial degradation rates of aliphatics, hemicelluloses and 
proteins were observed. The highest lignin degradation 
ratio (26%) and good cellulose degradation were found 
at the cooling stage by fungi (Huang et al., 2010).  
Feng et al. (2011) showed that lignolytic enzyme 
treatment increased the degradation ratio of lignin and 
hemicelluloses by 5.24 and 11.74%. Trichoderma 
lignorum and  Stachybotrys atra are known to possess 
good cellulolytic as well as lignolytic activities and both of 
these possess good hemicellulolytic ability (Charaya, 
1995) in vitro, while A. niger lacks lignolytic ability. 
Further analysis of biochemical changes in the crop 
residues as a result of in vitro decomposition by the fungi 
would reveal the reason behind the differences in the 
rate of decomposition of different substrates by different 
fungal species. 
 
Conclusion 
The present study is emphasized on socio-economic 
aspects, regarding organic wastes recycling for the 
production of organic manure, renewable energy source 
and pollution free environment. The results suggest  
the possibility of utilizing fungal inoculants as an 
integrated component of microbe-based strategies for 
biotechnological management of domestic, agricultural 
and industrial wastes.  
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