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Abstract: 

Nutritional quality in grain by-products such as corn stover can be improved with processes 

such as steam sterilization and fungus inoculation. The stover of two native corn cultivars 

and one commercial hybrid cultivar were steam sterilized or inoculated with mycelium of the 

white-rot fungus Ganoderma lucidum. The experimental design was completely random with 

a 3x4 factorial arrangement, one additional treatment and four replicates. The four treatments 

were untreated stover, sterilization and immediate drying, sterilization and drying after 15 d, 

and colonization with G. lucidum for 15 d; pure mycelia were also analyzed to establish 

values for the fungus. Five variables were measured: in vitro dry matter digestibility 

(IVDMD), neutral detergent fiber (NDF), acid detergent fiber (ADF), lignin and crude 
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protein (CP). The three cultivars differed (P<0.0001) in terms of digestibility, with cultivar 

A having the highest values. Digestibility was lowest (P<0.05) in the G. lucidem-colonized 

stovers (P<0.05), intermediate in the untreated stovers and highest in the sterilized stovers. 

Contents of NDF, ADF, lignin, and CP differed (P<0.0001) between the cultivars and 

treatments (P<0.0001). Cultivar A had less NDF than the other cultivars. The untreated 

stovers had less NDF than the sterilized and G. lucidem-colonized stovers. For both ADF and 

lignin, the untreated stovers had the lowest values, the sterilized stovers had intermediate 

values and the colonized stovers had the highest. Crude protein (CP) differed between the 

cultivars (P<0.0001), and the colonized stovers had the highest values (P<0.05). Inoculation 

of corn stover with Ganoderma lucidum mycelia did not improve digestibility after fifteen 

days colonization, but slightly increased crude protein content. 
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Introduction 
 

 

Corn stover is a common ingredient in ruminant diets in arid and tropical regions, mainly 

when dry or cold conditions restrict plant growth and reduce green forage availability. 

However, ruminants can make only limited use of corn stover because it has low nutrient 

concentrations and low digestibility(1). Among the many methods of improving stover 

digestibility is the use of edible or functional fungi, which can transform plant tissue cell 

structure(2). 

 

White-rot fungi have been applied as an alternative for improving stover nutritional quality(2). 

For example, species in the Pleurotus genus can degrade lignin through their multienzymatic 

system which acts on complex molecules that are difficult for ruminants to degrade(3,4,5). 

Species such as Ceriporiopsis subvermispora, Lentinula edodes, Pleurotus eryngii and 

Pleurotus ostreatus, increase substrate crude protein content but reduce nutrient 

concentrations(6). Strains of Pleurotus florida, P. ostreatus, P. pulmonarius and P. sajor-caju, 

have been used to treat corn stover(7); indeed, P. sajor-caju is known to increase crude protein 

content and metabolizable energy while reducing lignin content. 
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The white-rot fungus Ganoderma lucidum also degrades lignin, normally within three to five 

months post inoculation(8). However, this fungus produces polysaccharides such as mannose, 

xylose, arabinose, galactose, glucose and rhamnose(9-12), as well as chitin(13), all of which can 

increase fiber content. In addition, when used in corn stover it can cause the autoclave 

sterilization process to produce net negative results since nitrogenous compounds in the 

stover are solubilized(6). The fungus strain used to improve stover quality is therefore vital 

because each requires a carbohydrate source and a certain time to colonize the substrate, and 

its long-term consumption must be safe for animals(14). To date, no data is available on the 

effects of G. lucidum on corn stover during short colonization times. The present study 

objective was to analyze the chemical composition of corn stover from two landrace cultivars 

and one hybrid, when unprocessed, sterilized and dried at two different times, or inoculated 

with G. lucidum. 

 

 

Material and methods 
 

 

Corn cultivars 

 

 

Two landrace corn cultivars (named A and C) and the hybrid cultivar Aspros 1503® (assigned 

the letter B), all with white grains, were planted under natural rainfall conditions, in the 

municipality of Cuautinchan, Puebla state, Mexico. The three cultivars were planted in a 200 

m x 50 m area, following a randomized block design, with four replicates. The landraces 

were selected from the previous harvest of two producers located in the same municipality, 

both known for conserving and improving corn cultivars following traditional practices. The 

hybrid seeds, also from the previous year’s harvest, were purchased from an Aspros seed 

distributor in the same municipality. 

 

 

Stover preparation 

 

 

The corn grain was harvested 170 d after planting. At this time, five plants were taken from 

each replicate, and ground in a two-centimeter mill with sieve. Average stover dry matter 

(DM) yield was 300 g per replicate. The material for each replicate was divided into four 

parts corresponding to the four treatments: untreated stover (untreated); sterilized stover 

dried immediately (sterilized/dried); sterilized stover stored in moisture for 15 d 

(sterilized/dried at 15 d); and sterilized stover inoculated with G. lucidum (G. lucidum-

colonized). 
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Sterilization was done with an autoclave (All American®) at 121.5 °C for 25 min. To evaluate 

nutrient leaching, immediately after sterilization one portion of sterilized stover was dried at 

60 °C to constant weight in a forced-air oven (Thermo Scientific® Model 3478); this is the 

sterilized/dried treatment. To evaluate the effect of storage in moisture, which can generate 

hydrolysis reactions that modify stover nutritional quality, a second portion of sterilized 

stover was placed in Petri dishes (20 g DM per dish) for 15 d and then dried; this is the 

sterilized/dried at 15 d treatment. A third portion of sterilized stover (20 g DM) was placed 

in a Petri dish and inoculated with G. lucidum (G. lucidum-colonized). 

 

 

Fungus strain preparation and stover inoculation 

 

 

The fungus was G. lucidum CP-145, obtained from the Center for Biotechnology of Edible, 

Functional, and Medicinal Fungi (Centro de Biotecnología de Hongos Comestibles, 

Funcionales y Medicinales) of the Colegio de Postgraduados, Puebla Campus. The strain was 

cultured in Petri dishes in potato dextrose agar (PDA) culture medium for 8 d, sufficient time 

for growth of mycelium. Five discs (5 mm diam.) with mycelia were used to inoculate the 

stover. The inoculated stover was monitored every three days until 15 d post inoculation, the 

time required for maximum mycelial colonization and the average reported time required to 

attain the highest fungal enzymatic activity(15). 

 

 

Stover processing 

 

 

All samples were dried in a forced-air oven at 60 °C to constant weight and ground in a 

cyclone mill (Foss Tecator®) with 1 mm mesh. The ground samples were stored in resealable 

plastic bags until nutritional quality analysis. 

 

A separate culture was done of G. lucidum alone to quantify the direct contribution it might 

make to stover nutritional quality. Before inoculation with G. lucidum, potato dextrose broth 

(PDB; Difco™) (24 g L-1) was sterilized in an autoclave (All American®) at 121.5 °C and 15 

lb ppm-2 for 25 min. The medium was inoculated by depositing five circles (5 mm diam) 

from an eight-day-old G. lucidum colony grown on PDA medium. It was incubated in an 

orbital shaker (Thermo Scientific®) at 120 rpm and 27 ºC for 20 d. After harvesting, mycelia 

were recovered by filtering through Whatman #1 filter paper placed in a Buchner funnel in a 

Kitazato flask connected to a vacuum pump. The recovered biomass was placed in aluminum 

trays and dried at 60 °C in a drying oven (Felisa®) for 48 h. It was ground in a ceramic mortar 

and stored in a resealable plastic bag for subsequent nutritional quality analysis. 
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Evaluated variables 

 

Five variables were measured in the stover treatments and the G. lucidum culture: neutral 

detergent fiber (NDF)(16); acid detergent fiber (ADF)(16); lignin(16); in vitro dry matter 

enzymatic digestibility (IVDMD)(17,18); and crude protein (CP)(19). 

 

 

Experimental design and statistical analysis 

 

A completely randomized experimental design was applied including the three cultivars (A, 

B and C) and the four treatments (untreated, sterilized/dried, sterilized/dried at 15 d and G. 

lucidum-colonized), as well as the pure fungus culture(20). After verifying data normality, an 

ANOVA was run. Differences between means were identified with a Tukey test, at an α=0.05 

significance level. Data analyses were run with the SAS ver. 9.0 statistical program(21). 

 

 

Results 
 

In vitro dry matter digestibility (IVDMD) differed (P<0.0001) between the corn cultivars due 

mainly to treatment; there was also an interaction (P<0.0001) between two cultivars in terms 

of treatment (Figure 1). 

 

Figure 1: In vitro dry matter digestibility (IVDMD) of the three evaluated corn stovers in 

four treatments, including colonization with the white rot fungus Ganoderma lucidum 

 
Bars represent honestly significant difference in the comparison of means. 

abc Different lowercase letters on bar points indicate significant difference (P≤0.05). 
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The untreated stover had IVDMD values intermediate (63.7 %)  to those of the sterilized 

(70.4 %) and colonized stovers (58.7 %). Cultivar A was 7.5 % more (P<0.05) digestible 

than cultivar B and 7.1 % more than cultivar C. Both the sterilized/dried, and sterilized/dried 

at 15 d treatments had digestibility 6.7 % higher (P<0.05) than the untreated stovers. Among 

the untreated stovers, cultivar A had the highest (P<0.05) digestibility (73 %) followed by 

cultivars B (69.3 %) and C (68.9 %). 

 

Compared to the untreated and sterilized stovers, the G. ludicum-colonized stovers had lower 

(P<0.05) digestibility values: 62.0 % for cultivar A; 57.1 % for B; and 57.0 % for C. Among 

the colonized treatments, cultivar A had higher (P<0.05) digestibility than cultivars B and C. 

Pure cultured G. ludicum exhibited the overall lowest digestibility (14.7 %) (Figure 1). 

 

Neutral detergent fiber (NDF) differed between cultivars (P<0.0001), mainly in response to 

treatment (Figure 2); an interaction (P<0.0001) was apparent in cultivar C. Among the 

untreated stover treatments, cultivar A had a NDF content 9 % lower (P<0.05) than that of 

cultivar B and 5 % lower than that of cultivar C; cultivar B had the overall highest (P<0.05) 

NDF content. Neutral detergent fiber (NDF) content generally increased (P<0.05) in 

response to sterilization and G. ludicum colonization, an effect most notable in the landraces 

(cultivars A and C). 

 

Figure 2: Neutral detergent fiber (NDF) concentration of the three evaluated corn stovers 

in four treatments, including colonization with the white rot fungus Ganoderma lucidum 

 

 
Bars represent honestly significant difference in the comparison of means. 

abc Different lowercase letters on bar points indicate significant difference (P≤0.05). 
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The G. lucidum-colonized stovers had higher (P<0.05) NDF concentrations than the other 

treatments.  Among the sterilized/dried treatments , cultivar A had a lower concentration 

(68.6 %) than cultivars B and C, which did not differ (P>0.05). The G. lucidum-colonized 

stovers exhibited higher NDF (P<0.05) than the untreated stovers; 8.6 % higher in cultivar 

A, 3.2 % higher in B and 8.1 % higher in C. Of note is that the colonized cultivar B stover 

had a NDF that did not differ from those of the sterilized/dried treatments. Also, among the 

cultivar C stovers NDF did not differ between the colonized and sterilized/dried treatments, 

but both differed (P<0.05) from the sterilized/dried at 15 d treatment. In contrast, in cultivar 

A NDF in the colonized treatment did not differ from the sterilized/dried at 15 d treatment 

but did differ from the sterilized/dried treatment (Figure 2). The pure G. lucidum had NDF 

content (88.2 %) much higher (P<0.05) than the in the stover treatments (Figure 2). 

 

Acid detergent fiber (ADF) differed among the cultivars (P<0.0001), with a clear effect from 

treatment (P<0.0001)(Figure 3), in addition to an interaction effect (P<0.0001). The 

untreated stovers did not differ in terms of ADF and all had the lowest (29.0 to 29.9 %) values 

among the treatments. The sterilized/dried stovers had higher (P<0.05) ADF concentrations 

than the untreated stovers; 5.1% higher than cultivar A, 2.8 % higher than B and 5.7 % higher 

than C. In both the sterilized/dried and sterilized/dried at 15 d treatments, ADF differed 

minimally (3 %) between cultivars B and C. The sterilized/dried at 15 d treatment had a 

higher (P<0.05) ADF content than the untreated stovers; 2.9 % higher in cultivar A, 2.2 % 

higher in B and 4.4 % higher in C. When comparing the sterilized/dried treatment with the 

sterilized/dried at  15 d treatment, difference  (P<0.05) was  observed  only  in cultivar A 

(2.2 %). In the sterilized/dried treatment, ADF in cultivar C was 2.4 % higher (P<0.05) than 

in cultivar A (Figure 3). 

 

Figure 3: Acid detergent fiber (ADF) concentration of the three evaluated corn stovers in 

four treatments, including colonization with the white rot fungus Ganoderma lucidum 

 
Bars represent honestly significant difference in the comparison of means. 

abc Different lowercase letters on bar points indicate significant difference (P≤0.05). 
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When colonized with G. lucidum, all three stovers exhibited higher (P<0.05) ADF 

concentration than the untreated stovers; 7.0 % higher in cultivar A, 8.5 % in B and 9.6 % in 

C.  When compared to the  sterilized/dried  treatment,  the colonized cultivar A stover had 

1.9 % more ADF, cultivar B had 5.7 % more and cultivar C had 3.9 % more (P<0.05). The 

colonized stover also had higher (P<0.05) ADF than the sterilized/dried at 15 d treatment: 

4.1 % higher in cultivar A, 6.3 % higher in B and 5.2 % higher in C. Among the colonized 

stovers, only cultivar C had higher (P<0.05) ADF than cultivar A (3.5 %). The pure G. 

lucidum contained 68 % ADF, far more than all the stover treatments (P<0.05) (Figure 3). 

 

Lignin content differed (P<0.0001) between the three cultivars, with a notable effect 

(P<0.0001) from treatment and a slight but significant (P<0.0001) interaction (Figure 4). The 

untreated stovers had the lowest (P<0.05) lignin values (2.1-2.5 %), with only a 0.4 % 

difference (P<0.05) between cultivars C and B (Figure 4). The sterilized/dried stovers had 

higher (P<0.05) lignin contents than the untreated stovers; 1.0 % more in cultivar A, 1.4 % 

more in B and 0.7 % more in C. Lignin content did not differ between the sterilized/dried 

stovers. This variable was also higher (P<0.05) in the sterilized/dried at 15 d treatment than 

in the untreated stovers (0.9 % higher in cultivar A, and 1.5 higher in B), although it did not 

differ (P>0.05) in cultivar C (0.4 %). Indeed, in the sterilized/dried at 15 d treatment lignin 

content in cultivar C was 0.5 % lower than in cultivar A and 0.8 % lower than in cultivar B 

(Figure 4). 

 

Figure 4: Lignin content of the three evaluated corn stovers in four treatments, including 

colonization with the white rot fungus Ganoderma lucidum 

 
Bars represent honestly significant difference in the comparison of means. 

abc Different lowercase letters on bar points indicate significant difference (P≤0.05). 
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Lignin content was highest (P<0.05) overall in the G. lucidum-colonized treatment in all 

three cultivars. Compared to the untreated stovers, colonization with G. lucidum increased 

lignin content by 1.9 % in cultivar A, 2.5 % in B and 1.6 % in C. The colonized stover also 

had higher lignin content than both the sterilized treatments: about 1% higher for cultivars A 

and B  (both treatments);  0.9 % higher than  the cultivar C sterilized/dried treatment,  and 

1.3 % higher than  the cultivar C sterilized/dried at 15 d treatment (Figure 4). Within the G. 

lucidum-colonized treatment, lignin content was 0.5 % lower in cultivar C than in cultivar B. 

The highest overall lignin content (6.4 %) was in the pure G. lucidum (Figure 4). 

 

Crude protein (CP) content differed (P<0.0001) between cultivars, which was affected 

(P<0.0001) by treatment and exhibited an interaction effect (P<0.0001) (Figure 5). This 

variable was lowest (P<0.05) in untreated cultivars A (1.1 %) and B (2.0 %); however, 

untreated cultivar C had 3.0 % CP, higher (P<0.05) than the other two cultivars. Most of the 

sterilized stovers had CP content higher than the corresponding untreated stover; again, the 

exception was cultivar C for which this variable was lower (P<0.05) in the sterilized/dried 

treatment than in the untreated stover. The G. lucidum-colonized stovers all had higher 

(P<0.05) CP content than the untreated and the sterilized stovers: 7.2 % in cultivar A, 4.2 % 

in B and 3.8 % in C. The pure G. lucidum had the highest (P<0.05) CP content (9.4 %) overall 

(Figure 5). 

 

Figure 5: Crude protein (CP) content of the three evaluated corn stovers in four treatments, 

including colonization with the white rot fungus Ganoderma lucidum 

 
Bars represent honestly significant difference in the comparison of means. 

abc Different lowercase letters on bar points indicate significant difference (P≤0.05). 
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Discussion 
 

 

The sterilized stovers lost hydrosoluble substances. This coincides with previous reports of 

losses of carbohydrates, soluble proteins, organic and inorganic acids, and minerals caused 

by sterilization with high-pressure steam(5,6). This would explain the lower fiber content in 

the unsterilized stovers, since the absence of leaching, and consequent nutrient loss, would 

have allowed them to maintain a higher soluble substances content by weight (mainly cellular 

contents). Sterilizing by autoclave would therefore have caused a dilution effect in stover 

NDF content. 

 

The three evaluated cultivars varied in terms of cell wall and cellular contents. Cultivar A 

had the lowest amount of cell wall (perhaps due to thinner walls or a different chemical 

composition), while the hybrid (cultivar B) was more fibrous, a possible genetic 

differentiation related to plant architecture (i.e. erect leaves). Hybrid corns have been 

developed with erect leaves to increase sowing density, capture more solar radiation and 

therefore increase yield(22,23). This trait also implies increased leaf venation, and changes in 

venation pattern and sclerenchyma(24), which result in higher fiber content. Inter-cultivar 

differences in cell wall fiber content, even among hybrids, is widely reported and confirms 

diversity between cultivars(15,25). 

 

The stovers colonized with G. lucidum contained more fiber than the untreated stovers, as 

shown in NDF values. This fungus was also found to be quite fibrous. Several reports indicate 

that in G. lucidum fibrous compounds are synthesized in the mycelium and contain high 

concentrations of polysaccharides such as mannose, xylose, arabinose, galactose, glucose 

and rhamnose(9,10,11,12), as well as chitin(13). This suggests that in the colonized stover NDF 

values were higher due to the combination of the fungus’s insoluble compound content and 

the stover fiber content. Some cell wall degradation by the fungus was expected, but the 

mycelial development time and evaluated colonization time used in the present study may 

have been insufficient to permit significant lignin solubilization. For example, when 

inoculated onto a mixture of maple, chestnut and blackberry with other ingredients, G. 

lucidum did not degrade lignin until three to five months post inoculation(8). Only 15 d 

colonization was allowed in the present study, which is apparently not enough time to detect 

degradation of cell wall components. It is possible that the fungus began by metabolizing 

stover cell content, which could explain the lack of any significant decrease in NDF content. 

This is supported by previous studies of fungus-inoculated corn stovers. Various maize 

hybrid stovers inoculated with fungi such as Sporotrichum pulverulentum, Bjerkandera 

adusta and Trametes trogii, were found to have higher concentrations of the β-glucosidase 

and exoglucanase enzymes during the first fifteen days’ incubation(15). This indicates a 

preference for cell parts containing reducing sugars, including those easily available in cell 
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contents. Several fungi, including brown-rot fungi (Serpula lacrymans, Coniophora puteana 

and Gloeophyllum trabeum, among others) consume large amounts of fermentable sugars(26), 

which are very accessible in the cell content. White-rot fungi are also known to consume a 

higher proportion of non-structural sugars during initial colonization(27). 

 

Comparing the present results obtained with G. lucidum with previous research is challenging 

because many studies have utilized substrates composed of 80 % corn stover mixed with 

other grain-derived ingredients(28). In addition, fungus growth times are not mentioned in 

some studies. However, decreases in NDF of up to 5 % have been reported in an inoculated 

substrate (59.76 %) versus an uninoculated control (64.94 %)(28); this is a larger decrease than 

observed in the present results. 

 

The principal difference between the evaluated cultivars was NDF content, since both ADF 

and lignin content differed little between them (Figures 3 and 4). Therefore, the main 

differences between cultivars were due to the contents of hemicelluloses and other soluble 

substances in the neutral detergent fiber. Sterilization increased fiber content in the treated 

corn stovers, and inoculation raised it higher in response to higher ADF and lignin contents. 

 

Acid detergent fiber (ADF) levels in untreated cultivar A stover were lower than in the 

sterilized/dried treatment, implying that hydrolysis may have occurred in the cell wall, which 

contributed to the interaction effect. The cultivar C stover had the highest lignin content, 

which did not change significantly after sterilization and drying after 15 d, and probably 

contributed to the interaction effect. These data suggest that the evaluated cultivars differ in 

terms of cell wall composition. 

 

Both ADF and lignin contents were highest in the stovers colonized with G. lucidum. Some 

edible fungi can degrade lignin in forages via enzymes and other compounds(2), although this 

was not observed in the G. lucidum-colonized corn stovers evaluated here. One possible 

explanation is that this fungus contains chitin(13) and traces of lignin(9-12), which would have 

caused the colonized stovers to exhibit higher values for these two variables. This contrasts 

with a previous study in which inoculation of corn stover (14.9 % initial lignin content) with 

G. lucidum reduced lignin values by 6 %, although fungus growth times and stover 

preparation methods are not specified(29). 

 

In vitro dry matter digestibility (IVDMD) was higher in the sterilized/dried and 

sterilized/dried at 15 d treatments than in the untreated and G. lucidum-colonized stovers. 

The stovers in both of the sterilized treatments exhibited higher values for the three evaluated 

fibers, but the pressure, temperature, and possibly the water vapor, involved in the 

sterilization technique increased their digestibility. Pressurized steam treatment of corn 

stover has been reported to improve digestibility by reducing polymerization, breaking down 
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bonds between hemicellulose, cellulose and lignin, hydrolyzing hemicellulose, increasing 

porosity, and changing the cellulose crystalline structure(30). 

 

In cultivar C, sterilization followed by humid storage for 15 d prior to drying resulted in more 

hydrolysis than with sterilization followed immediately by drying, which contributed to the 

interaction effect. This may have occurred due to differences in composition of the 

synthesized hemicellulose compounds. Sterilization of substrates at temperatures greater than 

100 °C and in moisture for more than 45 min degrades macromolecule structure and function 

due to denaturation and hydrolysis(31,32). Temperatures higher than 85 °C partially break 

hydrogen bonds in the lignin-cellulose complex, solubilizing simple sugars(33), which may 

explain the increased digestibility in the sterilized treatments. 

 

In the untreated stovers, digestibility was lower in cultivars B and C than in A, highlighting 

inter-cultivar differences in digestibility(15). The overall lowest digestibility values were 

observed in the G. lucidum-colonized stovers because fungus mycelium components such as 

chitin, lignin and structural polysaccharides apparently negatively influenced digestibility(9-

12). 

 

Colonization with G. lucidum increased CP content in all three evaluated corn stovers. 

Several proteins have been isolated from G. lucidum mycelia, including LZ-8, which contains 

110 amino acids(34). A polysaccharide-protein complex has also been found in G. lucidum 

which contains various essential amino acids(35). These amino acids may have increased CP 

content in the colonized stovers. Inoculation with other fungi, such as strains of Ceriporiopsis 

subvermispora, Lentinula edodes, Pleurotus eryngii or Pleurotus ostreatus, has also been 

reported to increase CP content by approximately 30%(6); in the present study this was 

notable in cultivar Criollo A. 

 

Compared to the untreated stovers, both the sterilized/dried and sterilized/dried at 15 d 

treatments had higher CP values. This probably occurred due to hydrolysis of cell wall 

compounds, since substrates sterilized at temperatures above 100 °C with moisture are known 

to lose macromolecule structure and function(31,32). The cultivar C stover in the 

sterilized/dried at 15 d treatment was the one exception in that CP content decreased, possibly 

because its components were more soluble, which contributed to the interaction effect. 

Further study is needed to better understand the causes of this loss. 
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Conclusions and implications 
 

 

The three untreated stovers differed in terms of NDF and CP contents, but not in ADF and 

lignin. Digestibility among the untreated stovers was highest in cultivar A. Steam sterilization 

increased NDF and ADF content. It also raised lignin content, but not in cultivar C, which 

exhibited the most pronounced negative interaction. Stover crude protein content differed in 

response to sterilization, increasing it in one, leaving it unchanged in others, and even 

lowering it another. Digestibility generally increased after sterilization, indicating the strong 

effect of high temperature and pressure. Colonization with G. lucidum for 15 d did not 

improve digestibility, but rather lowered it by increasing fiber concentrations. In contrast, CP 

content increased after G. lucidum colonization (7.2 % for cultivar A, 4.2 % for B and 3.8 % 

for C), raising it above CP contents in both the untreated and sterilized treatments. 

Colonization with the white-rot fungus Ganoderma lucidum increased crude protein content 

in the three evaluated corn stovers but did not affect in vitro digestibility. Longer fungus 

growth times would be required to detect changes in the corn stover cell wall, mainly via 

solubilization of lignin and other elements, and any consequent improvement in digestibility. 
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