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EFFECT OF I)IFFERENT SAWDUST ON THE GROWTH, YIELD AND 

PROXIMATE COMPOSITION OF EAR MUSIIROOM (Auricularia auricula) 

ABSTRACT 

Five different types of sawdust viz: l'cak tree (Th'cto,za grandis) sawdust. Mahogany 

tree (Swietenia maliagoni) sawdust. Mango tree (/t'1ang fèra  in(lica) sawdust. Rain tree 

(AlbiTh saman) sawdust and mixture of all four supplemented sawdust (leak. 

Mahogany. Mango and Rain tree) with 30% wheat bran and 1% lime as basal 

substrates were selected for studied their effect on growth. yield and nutritional 

composition of ear mushroom. 

Data on growth. yield and nutrient composition and mineral content were recorded 

and signifleant variation was found for different studied parameter. ilie highest 

myeelium running rate (0.88 cm) and the highest average number of primordial per 

packet (74.34) were recorded in mixed sawdust. The highest average number(115.5) 

and weight (3.67 g) of individual fruiting body were obtained from mixed sawdust. 

£ 
The lowest average weight of individual fruiting body (2.76 g) was found in mango 

sawdust. The highest average length of stalk (2.70 cm) was found in mixed sawdust. 

- 

	

	 the highest biological yield (276.21 g/paeket) and the lowest biological yield (248.57 

g/packet) were found in mixed arid rain tree sawdust respectively. The highest benefit 

cost ratio (5.00) was found from mango sawdust and the lowest benelit-cost ratio 

(4.01) was obtained from rain tree sawdust. In case of proximate analysis the highest 

protein content (24.54%) was recorded from mahogany tree sawdust. The highest 

carbohydrate (38.52%) was observed from mango sawdust. ihe highest amount of 

phosphorus (1.53%) was obtained from mixed, again the lowest phosphorus content 

(1.29%) was found in rain tree. Among the treatments mixed sawdust with 30% wheat 

bran was found contributed significantly growth, yield, nutrient composition and 

mineral content of ear mushroom (Auriczilaria auncula). 
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CHAPTER 1 

INTRODUCTION 

Mushrooms are the members of higher fungi, belonging to the class Ascomvectes(e,g. 

Morchella. Tuber ctc) and basidiomycetes (e.g. Agaricus. Auricularia. Trernella. 

etc).They are characterized by having heterotropic mode of nutrition. According to 

Clang and hayes (1978) edible mushroom refers to both epigeous and hypogeous 

fruiting bodies of macroscopic fungi that are already commercially cultivated or 

grown in half culture process or implemented tinder controlled conditions. Mushroom 

is being widely used as food and food supplements from ancient times. They are 

increasingly being recognized as one of the important food items [or their significant 

roles in human health. nutrition and diseases (Chang, 1996). 

lucre is a conimon saying that "medicines and foods have a common origin" (Kaul. 

200t). Out of 2000 species of prime edible mushrooms about 80 have been grown 

experimentally. 20 cultivated commercially and 4-5 produced on industrial scale 

throughout the world (Chang and Miles. 1988). It contains 4.0% fat having good 

quantity of unsaturated fatty acids which are essential in our diet (Ilolnian. 1976). 

Edible mushrooms are reeomniendcd by the F'AO as food. to meet protein requirement 

of developing countries, the large proportion of which depends mainly on cereals 

(World l3ank, 2004). Mushrooms are the fruiting bodies of macro fungi. Mushroom 

cultivation has become one of the most prolitable agribusiness that could produce 

food products from different substrates and help to dispose them in an 

environmentally friendly manner (Bano ci cii. 1993). Two species of Auriculatia, a 

group of jelly fungi. are often used in Asian cuisine. Both are sold dried in Asian 

markets and are reasonably priced compared to many wild or cultivated mushrooms. 

For culinary purposes. they are identical. Ear Mushroom (Auricularici auriculesi) 

'cloud ear" "Judas' car" is a smaller fungus with a brown to black cap surface and is 

dull brown underneath .A. auric,.ila is not restricted to Asian countries. Auricu/ciria 

polyincha is variously called "wood car." "tree ear," "black fungus."or"muk nge". 

1 



The dried ear-shaped cap is medium sized, dull in texture, and dark brown to black. 
S 	

The wavy lower surface has a contrasting powdery gray color. The stein is absent or 

- 	 rudimentary. It has no gills. It is a native of Asia and some Pacific Ocean islands in 

humid climates. 

Bangladesh is a thickly populated country with an area of 147,570 km2  and the 

country has limited cultivable land and per capita land area is decreasing at an 

alarming rate of 0.005 ha/capita'year since 1989 (Hossain and l3ari. 1996). So. we 

have to increase intensive use of land for increasing crop production also considering 

natural resources. In this case mushroom cultivation can be a huge opportunity for 

increasing crop production per unit area with the vertical use of land. As a vegetable, 

mushroom can play an important role to meet up the nutritional requirements of the 

poputation of our country. It is also a highly nutritious, delicious. medicinal and 

economically potential vegetable. For an over populated country supplying food to the 

person is a great challenge. So. cultivation olmushroom can remove the food shortage 

& nutritional problem. Beside there it keeps the environment clean. 

A healthy man should eat 200-250 gm vegetables daily where the persons of 

developed country eat about 400-500gm vegetables. Because vegetables contain 

vitamins, minerals and fibers. But we eat only 40-45gm vegetables except potato. So 

about 87% persons are suffering in nialnutrition. 'Ilie population incensement rate in 

our country is very high so the lands are decreased. Every year about 80000 hectare 

lands are decreased. So, increasing the mushroom production will play a important 

role Ibr the fulFillment of nutrition. The substrates on which mushroom spawn 

(Merely vegetative seed materials) is grown. affects the mushroom production 

(Klingrnan. 1950). Ear mushroom can grow on sawdust, wheat and paddy straw. 

banana leaves, sugarcane bagasse and leaves, wheat barn, rice husk etc, and their 

culture can be concentrated within a relatively small space. In the present study Jive 

different sawdust viz: Teak tree (Tectona grandis) sawdust. Mahogany tree (Swietenia 

inahagom) sawdust. Mango tree (A'/angifera indiccs) sawdust. Rain tree (AThiia saman) 

sawdust and mixture of all four supplemented sawdust (leak. Mahogany. Mango and 

Rain tree) with 30% wheat bran and l%lime as basal substrates were selected for 

2 



studied their performance on growth, yield and nutritional composition of Auricularia 
p 	

auncula. IL different sawdust can be used in mushroom production then low price and 

easily available sawdust could be select and which one is better and also best for 

mushroom production can be identified. So, the investigation is undertaken to fulfill 

the following aim and objectives: 

Objectives of the research work 

6• To improve the yield of car AuricuIaria auricula mushroom. 

. To prepare suitable sawdust based spawn packet. 

+ To determined the physiochemical characteristics of ear (Auricularia auricula) 

mushroom. 

+ To find out benefit cost ratio of the sawdust based spawn packet. 

3 
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ChAPTER II 

REVIEW OF LITERATURE 

Mushrooms have been considered as a special kind of food since the earliest time. It 

grows well in waste materials. There are many scientific reports on the effect of 

different substrates on mushroom cultivation still there are major scope to investigate 

the effects of different sawdust on ear mushroom. The review includes reports of 

several investigators which appear pertinent in understanding the problem and which 

may lead to the explanation and interpretation of results of the present investigation. 

Adenipekun et at (2015) conducted an experiment to determine determine the effect 

of additives on the perfonmtncc of the fungus on the substrate; M. altissima sawdust. 

The treated and untreated substrates with additives at different percentages were 

analyzed for lignoeciluloses eoniposition, macro element. C-N ratio and proximate 

composition. The result of this study showed that A. auricular reduced the 

lignocelluloses composition of Ni .altissima sawdust. Ibe lignin content reduced from 

7.97% (control) to 1.59% in 20%SC treated substrate. The macro elements (Ca. Mg. 

K. Na) compositions were low in all the treated substrate - additives combination. The 

least was recorded in Na (25.8 - 84.5ppm). Ca (2.04% in control and 0.50% in 

20%SC). ilie proximate composition showed that the substrate had an average 

moisture content of 50% - 61°/o. low protein (4.85-0.60%). high carbohydrate and high 

ash contents compared to the control. 

Aliila et ci. (2013) surves were conducted in the hills of Nilgiris. Shervoys and 

Lower Pulneys (luring rainy season. A wood ear mushroom was collected from coffee 

plantations of Horticultural Research Station. Yercaud. lbc fungus was identified as 

Auricularia polytricha (Mont.) Sace. based on cultural and morphological characters. 

the studies conducted at MR & TC, TNAIJ. Coimbatore revealed that the paddy 

straw +wheat bran (3:1) ratio recorded minimum days for spawn run (21.3 days), pin 

head formation(3 1.3) and first harvest (35.6 days). 

- 

	

	 The same combination also recorded the highest yield of 147.6 g/bed hioeliicieney of 

59.04 percent. The total cropping period was also the minimum in the same treatment. 

4 



- 	 In the trials conducted at Vijaya Mtishroonis, Coimbatore (North). paddy straw4- 

wheat bran (3:1) ratio again recorded a significantly higher yield of 132.0 gibed and 

- 	 hio efficiency of 58.20 percent with minimum cropping period of 47.3 days. The yield 

performance trials conducted at Mafia Mushroom. Kovaipudur and Coinihatore 

(South) also revealed the same trend as paddy straw+whcat bran (3:1) again recorded 

signilicantly higher yield of I 30g./bed and bioefiiciency of 52.00 percent. 

Onyango ci al. (2011) stated that different organic substrates namely maize cobs. 

wheat straw. grass straw and sugarcane hagasse supplemented with either wheat or 

rice bran were evaluated for production of two Kenyan native strains of wood car 

mushroom (Auricu/aria auricula). The objective was to evaluate the suitability of 

these substrates for cultivation of Kenyan native wood ear mushroom. Plastic bag 

technology was used with treatments arranged in a completely randomized design 

replicated three times. Samples of black and brown strains of the wood ear mushroom 

collected from woody sterns of dead and dying trees within Kakamega Wrest were 

used in this study. Data was collected on days to pinning, fruit body quality, fruit body 

yields (number and fresh weight) and biological efficiency. The data collected was 

subjected to analysis of variance using SAS version 9.1. Mean separation was done 

using LSD and eliects declared signiLicant at 5% level. The two mushroom strains 

were not significantly (p0.05) different in performance except for the number of fruit 

bodies where the black strain yielded signilicantly (pcO.QS) higher than the brown 

one. The best performance was obtained from maize cobs and wheat straw substrates 

supplemented with wheat bran and these combinations were recommended to wood 

ear mushroom growers. 

Nuruddin ci al. (2010) carried out an experiment to investigate the effect of different 

levels of cowdung (0. 5. 10. 15 and 20%) on yield and proximate composition of 

Pleurotus ostreaius. The highest number of primordia (70.63) and fruiting body 

(51.92) were observed in rice straw,  supplemented with 5% level of cowdung. 

The highest weight of individual fruiting body (4.7 Ig). biological yield (234.24g). 

economic yield (227.72g). dry yield (22.83g). biological efficiency (140.26%) and 
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benefit cost ratio (5.69) were observed in rice straw supplemented with I O% level of 

cowdung. The highest protein content (30.900A), crude fiber (24.03%) and the lowest 

lipid (3.34%) were found in 10% cowdung. 

All ci aL (2010) conducted an experiment to investigate the performance of different 

levels of wheat bran (0. 10. 20, 30 and 40 %) as supplement with sugarcane bagasse 

on the yield and proximate compositions of ear nmshroom were studied. The highest 

myceliwn growth rate (0.96 cm/day). the highest average number of primordia/packet 

(70.67), average number of fruiting body/packet (61.00) were observed in sugarcane 

hagasse supplemented with 40% wheat bran. The lowest time from primordia 

initiation to harvest (3.23 days) and the highest average weight of individual fruiting 

body (3.69 g) were observed in 30% level of wheat bran. The highest biological yield 

(254.7 g / 500 g wet substrate), economic yield (243.3 g), dry matter (23.40 g). 

biological efficiency (87.82%) and benefit cost ratio (8.29) were also observed in 30% 

level of wheat bran. The highest content of protein (30.31 %). ash (9.15 0/s)  and crude 

fiber (24.07 %) and the lowest content of lipid (3.90 %) and carbohydrate (32.57 %) 

were recorded in 30% wheat bran. 

I'athan c/cl. (2009) was observed that the oyster mushroom. P/euro! us sc/or-eq/u was 

cultivated by on fresh, dried and chopped sugarcane leaves in polythene bags at 400 g 

per hag. the spawning was done at 50 glbag, followed by soaking and boiling of 

substrate. The pinheads were noted first (11.25 days after spawning) in ease of 

soaking till it starts boiling followed by soaking and boiling for 15 and 75 minutes. 

Minimum period for maturation of fruiting bodies (5.25 days) was in case of soaking 

and boiling for 30 minutes and soaking and boiling for 75 minutes. The minimum 

period between flushes (4.25 days) was recorded in soaking and boiling for 30 

minutes. followed by soaking and boiling for 75 and 90 minutes. The maximum 

number of flushes (2.75) was recorded in ease of soaking and boiling for 75 minutes 

followed by 90 and 60 minutes. 



- 	 Ike maximum fresh yield (61.75%) was obtained in case of soaking and boiling for 

75 minutes. followed by soaking and boiling for 90 and 60 minutes. Data revealed that 

- 	 75 minutes soaking was the best in relation to yield and other studied characters. 

Kulsum ci at (2009) conducted an experimcnt to determine the effect of live different 

levels of cow dung (0%. 5%. 10%. 15% and 201/o) as supplement with sawdust on the 

performance of oyster mushroom. All the treatments performed better over control. 

The mycelium running rate in spawn packet and the highest number of 

primordia'paeket were Found to be differed due to different levels of supplements 

used. The highest weight of individual fruiting body was observed in sawdust 

supplemented with cow dung 9 10% (3.69g). The supplementation of sawdust with 

cow dung had remarkable effect on biological yield. economic yield. the dry yield. 

biological efficiency and cost benefit ratio. •lbc highest biological yield (217.7 g), 

economic yield (213g). dry yield (21.27g) biological efficiency (75.06%) and cost 

benefit ratio (8.41) were observed due to sawdust supplemented with cow dung 

10%. Among the chemical characteristics highest content of protein (31.30%). ash 

(8.4 1%). crude fiber (24.07%). the lowest lipid (3.44 %) and carbohydrate (32.85%) 

were observed due to sawdust supplemented with cow dung 	10%. Among the 

minerals the highest amount of nitrogen (5.0 1%), potassium (1.39%). calcium 

(22. t5%). magnesium (20.21%). sulfur (0.0431/0). iron (43.4%) and the lowest 

phosphorus (0.92) were observed due to sawdust supplemented with cow dung Ci) 

10%. 

Bhuyan (2008) conducted an experiment to study the effect of various supplements at 

different levels with sawdust showed signilicant effort on mycelium running rate and 

reduced the required days to complete myceliuni running in the spawn packet. 

The supplementation of sawdust found to be significant in yield and yield contributing 

characters of oyster mushroom with some extent. The highest biological yield. 

economic yield, dry yield, biological efficiency (BE) and benefit cost ratio (13CR) of 

270.5 g, 266.5 g. 26.34 g. 93.29. 9.57%. respectively was observed in sawdust 

supplemented with NPK mixed fertilizer (?@0.6%, P0.3%, K0.3%). 

7 



Sawdust supplemented with different levels has a profound effect on chemical 

composition of oyster mushroom. Sawdust supplemented at different substrate found 

- 

	

	 to be significant with mineral content of the fruiting body. Considering all the 

parameters in five experiments, NPK mixed fertilizer (N0.6%. P-0.3%, lC0.3%) 

supplemented with sawdust is found promising for lowering the cost of production as 

well as increasing the yield and quality of fruiting body. 

Ihaui et at. (2007) conducted that the car mushroom (Auricularici auricula) was 

cultivated on wheat straw in polythcne bags (containing 500 g wheat straw on dry 

weight basis per hag) using sorghum grain spawn at different rates. The spawning was 

done followed by boiling of substrate and sterilization of bags. The bags were kept in 

mushroom growing room at 25 to 35°C with 80 to I ØQ%  humidity tinder regular white 

Iluorescent light arranged by the tube lights in mushroom growing room (1 0'x14'xl 4'). 

The pinheads first appeared 32.33 days after spawning by using 70 g spawn rate per 

kg on substrate dry weight basis. The minimum period of 4.66 days after pinhead 

lormation for maturation of fruiting bodies was recorded by using 60. 70. 80. 90 and 

100 g spawn rate. The minimum period between flushes (6.33 days) was taken by 

using 20 g spawn rate. The maximum flushes (4.00) were harvested by using 70 g 

spawn rate. 

 

The maximum number of bunches per bag (7.66) were obtained by using 

100 a spawn rate. The maximum number of fruiting bodies per bunch (7.30) was 

observed by using 70 g spawn rate. The maximum yield on fresh weight basis (45.40/0) 

as well as on dry weight basis (4.63%) was also obtained by using 70 g of spawn rate 

per hag. 'ibe results were highly significant from each other. It is concluded that 

spawning at 70 g per kg on substrate dry weight basis found to be the best dose for 

obtaining early and high yielding crop of oyster mushroom. with minimum period for 

maturation of fruiting bodies. maximum number of flushes and fruiting bodies per 

bag. 

Namdev et at (2006) conducted a study to determine the effect of different straw 

substrates on spawn growth aml yield of oyster mushroom. The number of days 

required for spawn run was significantly less (14 days) in case of gram straw. 

parthenium straw, sugarcane straw and wheat straw, compared with 20 days for 

F;1 



- 	 sunflower stalk, mustard straw and paddy straw. Yield was very poor on parihenium 

straw (95 g1500 g dry substrates) and it was highest on paddy straw (666 g1500 g). 

followed by wheat straw and mustard straw (427 and 400 g,'SOO g respectively). 

Ramjan (2006) in his study found that high concentration of IAA is effective for 

mycelial growth and mustard straw performed best as a substrate for the production of 

fruiting bodies of oyster mushroom. SaiTIOS c/ al. (2006) conducted a study to 

determine the mvcelial growth, intracellular activity of proteases, laccases and beta - 

1.3-vlucanases. and cytoplasmic protein were evaluated in the vegetative phase of 

P/euro/us ostrea/us growli on wheat straw and in wheat-grain-based media in Petri 

dishes and in bottles. The productivity of the wheat straw and wheat-grain-based 

spawn in cylindrical polyethylene bags containing 5 kg of chopped straw was also 

determined. We observed high activity of proteases and high content of intracellular 

protein in cultures grown on wheat straw. This suggests that the proteases are not 

secreted into the medium and that the protein is an important cellular reserve. On the 

contrary, cultures grown on wheat straw secreted laccases into the medium, which 

could be induced by this substrate. Pleurotus ostreatus grown on media prepared with 

a combination of wheat straw and wheat grain showed a high radial growth rate in 

Petridishes and a high level of niycelial growth in bottles. The productivities of wheat 

straw and wheat-grain-based spawn were similar. Our results show that cheaper and 

more productive mushroom spawn can be prepared by developing the mycelium on 

wheat straw and wheat-grain-based substrate,.;. 

Zape ci al. (2006) conducted a study to determine the spawn run. days taken to pin 

head initiation. yield and biological efficiency of three oyster mushroom species viz. 

Pleurotus florida. P. eons and P. fiabdllatus were grown on wheat straw substrate. 

Time required for spawn run and pinning was significantly less in P/euro/us eons 

followed by P. florida. However, the yield and biological efficiency did not dilThr 

significantly but was higher in P. florida than P. flabellatus and P. eons. In analyzing 

the physico-chemical composition of dehydrated fruit bodies of Pleurotus species 

revealed that among different species P. eons was rich in protein (33.89%). moderate 

in fat (3.10%). carbohydrate (32.60%) and ash (8%) followed hyP./7orida. 



however. P. f/abe/laws was rich in crude fibre, carbohydrate and ash but low in 

protein and fat content as compare to P. ewes and P.Jlorida. 

habib (2005) tested diilèrent substrates such as sawdust. sugarcane hagasse, rice 

straw, wheat straw and waste paper for the production of oyster mushroom in 

polypropylene bag. Different 	substrates 	significantly 	affected 	the 	number 	of 

priniordia, number of fruiting hodies and amount ot' fresh weight or yield. 

This experiment revealed that the highest number of primordia and fruiting bodies 

were found in waste paper 43.75 and 31.00 respectively. The highest amount of fresh 

weight was also found in waste paper 94.25 g. 

Banik and Nandi (2004) carried out an experiment on oyster mushroom for its ease of 

cultivation, high yield potential as well as its high nutritional value. Laboratory 

experimentation followed by farm trial with a typical oyster mushroom /'lcuro!us 

sa/or- Ccgu revealed that the yield potential of these mushrooms can be increased 

significantly when grown on a lignocellulosic crop residue - rice straw supplemented 

with biogas residual slurry manure in 1:1 ratio as substrate. Residual slurry manures 

obtained Ii'om biogas plants utilizing cattle dung or poultry litter, jute caddis or 

municipal solid waste as substrates for biogas production were all effective in 

increasing the yield of Pfeuroutc sq/or-ca/u significantly although to different extents. 

Disinfection of straw and manure by means of 0.1 % }34n0 C sub>4</ sub> plus 2 % 

formalin solution in hot water caused 42.6 % increase in yield of Pleui'o!us sa/or-caju 

over control. i.e.. when disinfection done with hot water. In addition to increased 

yield, the above treatments caused significant increase in protein content. reduction in 

carbohydrate and increase in essential mineral nutrients in mushroom sporophores. 

'[bus, it is concluded from the study that supplementation of rice straw with biogas 

residual slurry manure has strong impact in improving the yield potential, protein and 

mineral nutrient contents of Plewvtus sajor ca/it mushroom in Indian subcontinent or 

similar climatic conditions. 
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I3aysal el at (2003) conducted all experiment to spawn running, pin head and fruit 

body formation and mushroom yield of oyster mushroom (P/euro/us ostrea/us) on 

waste paper supplemented with peat, chicken manure and rice husk (90-10: 80t20 

W:W). The fastest spawn running (mycelia development) (15.8 days). pin head 

formation (21.4 days) and fruit body lormation (25.6 days) and the highest yield 

(350.2 g) were realized with the substrate composed of 20% rice husk in weight. In 

general. increasing the ratio of rice husk within the substrate accelerated spawn 

running, pin head and fruit body formation and resulted increased mushroom yields. 

while more peat and chicken manure had a negative eFfect on growing. 

Manzi et a?. (2001) analyzed fresh and processed mushrooms (Agaricus btvporus. 

P/euro tus ostreatus and [loletus group). Results showed that botanical variety. 

processing and cooking are all effective detenuinants of mushroom proximate 

composition. Dried mushrooms (I3oletus group) after cooking show the highest 

nutritional value, essentially due to insufficient dehydration. Dietary hher, chitin and 

beta glucans. all functional constituents of mushrooms are present in variable 

amounts. Chitin level ranges from 0.3 to 3.9 g/100 g. while beta glucans which are 

negligible in Agaricus. range from 139 to 666 ing11 00 g in Pleurotus ostreatus and 

Boleus group. On all average, a serving (100 g) of mushroom will supply 9 to 40% of 

the recommended of dietary fiber. 

.Ayyappan ci at. (2000) used sugareane trash and coir waste alone and in combination 

with paddy straw (3:1. 1:1 and 1:3 Wi\V) for sporophore production of two species of' 

Pleurozus. The highest yields of P. florida (I 395 g) and P. citrinopi/eatus (1365 g) 

were recorded in a mixture of sugarcane. 

Zhang-Ruihong ci at (1998) cultivated oyster mushroom (P. so/or-ca/u) on rice and 

wheat straw without nutrient supplementation. The effects of straw size reduction 

methods and particle sizes spawn inoculation level and types of substrate (rice straw 

vs. wheat straw) on mushroom yield, biological efficiency and substrate degradation 

were determined. The protein content of mushrooms produced was 27.2% on an 

average. 

11 



The dry mutter loss of the substrate after mushroom growth varied from 30.1 to 

44.3%. Yields were higher from substrates which had been ground-up to 2.5 cm 

lengths: further size reductions lowered yields. Mushroom cultivation is a highly 

efficient method for disposing of agricultural residues as well as producing nutritious 

human food. 

Kalita et at (1997) studied the growth of /luricularia auricula in polyethylene bag on 

different combinations of substrates viz, only rice straw. rice straw plus rice husk 

mixture (1:1 v/v), water hyacinth, chopped banana leaves. arcca nut husk and 

sugarcane bagasse. 'Ibey found that only rice straw, rice straw plus rice husk mixture 

and areca nut husk substrates completed spawn running comparatively within short 

time (12-14 days) bitt other substrates took longer time. 

l3iswas ci at (1997) reported that methods including spawning percentage. 

combinations of paddy straw, wheat straw and supplements. to improve the biological 

efficiency (BE) of P. florida were investigated in Madhya Pradesh. India. Increasing 

spawning rates reduced the time required for spawn runs. The highest BEs (66.8-

101.25%) was observed after the use of the highest spawning percentages. A I:] 

mixture of paddy straw wheat straw promoted a high BE (106.5%): supplementation 

of this substrate with 5% rice flour also promoted BE (125.75%). 

Jadhav et at (1996) reported that oyster mushroom Auriculana auriciula was 

cultivated on wheat straw. paddy straw, talks and leaves of maize or cotton, 

soyabean straw. gr oundnut creepers plus wheat straw (1:1), soyahean straw plus 

groundnut creepers (1:1), or groundnut creepers alone. Cotton stalks and leaves gave 

the best results with respect to sporophore number, weight of sporophore (5.12 g) and 

total yield (914 g/kg of dry straw). Yields obtained on other substrates were: 796 g on 

paddy straw: 557 g on soyabean straw: and 508 g on soyabean + wheat straw. The 

lowest yield was recorded on groundnut creeper (258 g). 

Singh ci al. (1995) reported that the Pleuroiusjlorida was cultivated on wheat straw, 

paddy straw and sugarcane trash (dried leaves) used either separately or in 1:1 ratio, 

yield and biological efficiency were the highest in paddy straw. 
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The effects of different forest wastes on the radial growth of Lentinus cdodes Berk 

were studied. Three types of sawdust from Shishum (Da/bergia sisso) iKikar' (Acacia 

arahicu) and Poplar (Populus a/ba) amended with wheat bran and lime were used for 

spawn preparation. 

Marimuthu et at (1994) investigate Pleurotus sajor-cajit. P. citrinopileatus and P. 

platypus on paddy straw for their response to substrate amendment with neem cake, 

rice bran, wheat bran and tapioca thippi (Factor)' waste). Neem cake at 5% level 

increased the yield of P. citrinopi/eatus, P. sa/or-caju and P. patkvpus by 26-49. 24-

79 and 6% and reduced the number of days required for completion of spawn run by 

2-6. 5 and 6 days. respectively compared with control. 

ljaz and Khan (1992) reported that mushroom has been recently introduced in 

Pakistan. Different species/strains i.e. Pleurotus sq/or-ca/u.. P. ostreatus strain XI. P. 

ostreatus strain 467 and P. ostreatus were cultivated on cotton waste. P. ostreatus 

strain XI gave higher (260 g) basidiocarps out of 750 g of substrates per hush. It had 

104 percent biological efficiency and 49 percent sustenance potential. In the same 

manner cotton waste scored maximum yield, biological efficiency and sustenance 

potential by defeating paddy straw 25 percent synthetic compost paddy straw and 

wheat straw in descending order. 

Royse ci al. ( 991) found that yields of Pleurolus sajor-caju strain 537 from the 

substrate supplemented with the commercial nutrient were 1.7-fold higher than yields 

from non-supplemented substrate. As the supplement level increased from 6 to 12 %. 

the mushroom yields increased. The yields were observed 3.56 kg/ni7  for non-

supplemented substrate to 7.36 kg/ni2  for substrate supplemented (12% DW) with 

formaldehyde soybean meal. 

Khan ci al. (1991) used sawdust to prepare compost for spawn running amended with 

lime and different combinations of wheat chaff wheat bran. paddy straw and cotton 

waste. Sawdust from D. sisso was the most suitable for spawn preparation and all 

types of sawdust amended with cotton waste were found to give optimum conditions 

for spawn running. 
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Thangamuthu (1990) in an investigation used sugarcane bagasse for growing 

Pleurotus spp. The two species gave similar yields at 400 g substrate, reaching 

maximum of 506-508 g on pretreated bagasse, 407-411 g on paddy straw and 379-391 

g on wheat straw alone. 

Suprapti (1987) measured the mushroom yield and harvesting frequency after 

cultivation on Rubber wood (lievea brasiliensis) sawdust mixed with 5. 10, 15 or 

20%, of leaves of either turi (Sesbonia grandijiora) or lamtoro gung (Leucaena 

k'ucocephala). Average total yield per treatment was 643.00 g (5 32.29-744.69) per kg 

dry wt. of substrate. 
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CHAPTER II! 

MATERIALS AND METHODS 

The study was conducted during the period from June to Novenibc( 2015 to study 

etiect of different sawdust on the growth. yield and proximate composition of ear 

mushroom (Auricularia auncula). The chapter incLudes a brief description of the 

location of experimental site and climate condition, materials used for the experiment. 

design of the experiment, preparation of substrates, preparation of packets.. cultivation 

of spawn packet. collection of produced mushroonis, proximate analysis of the 

mushrooms, data collection and data analysis procedure. The details materials and 

methods are presented below under the following headings- 

3.1 Experimental site 

The experiment was conducted at the Biochemistry laboratory and Mushroom Culture 

house (MCH) of the Department of Biochemistry. Sher-e-Bangla Agricultural 

University. Dhaka. Details of the meteorological data during the period ol the 

experiment was collected from the Bangladesh Meteorological Department. 

Agargoan. Dhaka and presented in Appendix I. 

3.2 Planting materials 

Mother culture of ear mushroom was collected from National Mushroom 

Development and Extension Center (NANDEC). Savar. Dhaka. 

3.3 Varietal characteristics of ear Mushroom 

Ihe fruiting body is distinguished by its noticeably ear-like shape and brown color. It 

grows upon wood, especially elder. The fruit body of A. auricula is normally 3 to 8 

centimeters (1.2 to 3.1 in) across, but can he as much as 12 centimeters (4.7 in). It is 

distinctively shaped, typically being reminiscent of a floppy ear, though the fruit 

bodies can also be cup-shaped. It is normally attached to the substrate laterally and 

sometimes by a very short stalk. 



The species has a tough. gelatinous, elastic texture when fresh, but it dries hard and 

brittle. The outer surface is a bright reddish-tan-brown with a purplish hint, often 

covered in tiny, downy hairs of a grey color. 

The color becomes darker with age. 'Fle inner surface is a lighter grey-brown in color 

and smooth. The spores of A. auricula are long and sausage shaped. ranging in size 

from 16 to 18 micrometers (urn) long by 6 to 8 p.tm thick. The spores themselves are 

white, cream or yellowish and are hyatine. The spores can sometimes he seen in a 

whitish mass on the underside of the fruit body. The species is found all over the 

world. 

3.3 Treatment of the experiment 

The experiment consists of four different type of sawdust with 30% wheat bran was 

taken as basal substrates. The experiment considered the following treatments: 

11;'teak tree ITh:lu,ia grcsndi.v sawdust supplemented vilh 30% wheal bran and I 0% lime 

12: Mahogany Iree (Siiietc'nia inaliagoizi) sawdust supplemented with 30% wheal bran and 1% lime 

I;: Mango tree (Mangi/~ra inc/ku) sawdust supplemented with 30% wheat bran and 1% lime 

Rail) Iree (A/hi! a .camun) sawdust supplemented with 30% wheat bran and 1% lime 

Control (Mixttire ol' sawdust) supplemented with 30% wheat bran and 1% lime 

3.5 Design and layout of the experiment 

The experiment was laid out in single factor Completely Randomized Design (('RI)). 

[he experiment included live treatments. 

3.6 Preparation of substrates 

At first weight of dry sawdust of teak tree, mahogany mango and rain tree was taken. 

'Ihen the sawdust was soaked in water over night. Thereafter the sawdust was taken 

off from water and left on a perforated sieve for removing the excess water tbr few 

hours. Then wheat bran nj 30% and CaCO3 (4 1% on dry weight basis were added 

with spawn preparing substrate. The measured materials were taken in a plastic bowl 

and mixed thoroughly by hand and moisture was increased by adding water. Moisture 

was measured by using the moisture meter and adjusted the moisture content at 65%. 
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3.6.1 Preparation of spawn packets 

The mixed substrates were filled into 7),10 inch polypropylene hag @ 500 g. The 

tilled polypropylene bags were prepared by using plastic neck and plugged the neck 

with cotton and covered with brown paper placing rubber band to hold it tightly in 

place. 

3.6.2 Sterilization, inoculation and inycelium running in spawn packets 

The spawn packets were sterilized about I hour and then these were kept for cooling. 

After cooling. 5 g mother spawn Was inoculated into the packets in the laminar airflow 

cabinet and the packets were kept at 20-22'C temperature until the packets become 

white with the mushroom myeclium. After completion of the m celium running the 

rubber band, brown paper. cotton plug and plastic neck of the mouth of spawn packet 

were removed and the mouth was wrapped tightly with rubber band. itien these 

spawn packets were transferred to the culture house. 

3.6.3 Cultivation of spawn packet 

iwo ends. opposite to each other of the upper position ol plastic bag were cut in 'D" 

shape with a blade and opened by removing the plastic sheet after which the opened 

surface of substrate was scraped slightly with a tea spoon For removing the thin 

whitish niycelial layer. Then the spawn packets were soaked in water for 15 minutes 

and invested to remove excess water for another iS minutes. The packets of each type 

were placed separately on the floor of culture room and covered with newspaper. The 

moisture of the culture room was maintained 80-85% relative humidity by spraying 

water 3 times a day. The light around 300-500 Lux and ventilation of culture house 

was maintained uniformly. The temperature of culture house was maintained 22°C to 

25°C. The first primordial appeared 2-4 days after scribing depending upon the type of 

substrate. The harvesting time also varied depending upon the type of substrate. 

3.6.4 harvesting of mushroom 

Ear mushrooms matured within 5-6 days after primordial initiation. The matured 

fruiting body was identified by curial margin of the cap. as described by Aniin (2002). 

Mushrooms were harvested by twisting to tiproot from the base. 
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3.7 Data collection 

3.7.1 Mycelia growth 

Mycelia growth was counted by taking the full packet as a 11111 unit and generally the 

data was taken at every two days intervals. 

3.7.2 Mycelium running rate in spawn packet 

Mycelium running rate (MRR) for each type or substrate was measured after the 

wycelium colony cross the shoulder of the packet. The linear length was measured at 

different places of packet using the following formula (Sarker. 2004): 

MRR= em/day 
A. 

Where. Lr  Average length of mycelium running (cm) 

N= Number of days 

3.7.3 Days required for completing mycelium running 

Days required Irom inoculation to completion of myceliurn running were recorded. 

3.7.4 Average number of fruiting body per packet 

Number of well-developed fruiting body was recorded. Dry and pinheaded fruiting 

bodies were discarded but tiny fruiting bodies were included in counting. 

3.7.5 Average weight of individual fruiting body per packet 

Average weight ol individual fruiting body was calculated by dividing the total weight 

of fruiting body per packet by the total number of fruiting body per packet. 

3.7.6 Dimension of fruiting body (slipe and pileus) 

Length of the pileus of three randomly selected fruiting bodies was measured using a 

slide calipers. Diameter of stipe, diameter and thickness of pileus were also measured. 

a. 	Length of stipe (cm) 

h. 	Diameter of stipe (cm) 

Diameter of pileus (cm) 

Thickness olpileus (cm) 
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3.7.7 Biological yield 

Biological yield per 600 g packet was measured by weighing the whole cluster of 

fruiting body without removing the Lower hard and dirty portion. 

3.7.8 Economic yield 

Economic yield per 600 g packet was recorded by weighing all the fruiting bodies in a 

packet after removing the lower hard and dirty portion. 

3.7.9 Drying of mushrooms 

The collected fruiting bodies of the mushroom were transferred to the laboratory. 

then data were collected OTT different parameter. After collection of the data the 

fruiting bodies were dried in the sun separately as per treatment. In the time of drying 

the stipe and the pileus were separated for better drying. 

3.7.10 Dry yield 

About 50 g of randomLy selected mushroom sample was taken in a paper envelop and 

was weighed correctly. the mushroom was oven dried at 720C temperature for 24 

hours and weighed again, lie weight of blank envelop was subtracted from both the 

initial weight. lhie dry yield was calculated using the following formula (Sarker. 

2004): 

Oven dry weight of sample (g) 
Dry yield (g/500g packet) - Economic yield Fresh weight of sample (g) 

3.7.11 Biological efficiency 

Biological efficiency was determined by the following lbrniula 

Total biological weight of mushroomper packet (g) 
Biological efficiency = 	_____________- x IOU 

lotaldry weight of substrate used per packet (g) 

FE 



3.7.12 Benefit cost ratio: 

The benefit cost ratio for different low cost substrates were computed based on 

present market price of mushroom and cost of dif!èrent inputs in the markets (Sarker, 

2004). 

3.7.13 Cultural operations for subsequent flushes 

Alter completing the first harvest again the packets were scraped at the place where 

the D shaped cut had been done and were soaked in a bucket for five minutes and 

then were placed in the culture house and water was sprayed regularly. The primordia 

appeared 9-10 days after first harvest and 7-8 days after second harvest. Water 

spraying was continued until the mushrooms were ready to be harvested. 

3.8 Proximate analysis of the mushrooms 

3.8.1 Collection of the samples 

Mushrooms grown from the spawn were collected packet wise and all the wastes and 

dusts were removed from the fruiting body. flien the samples were ready to be 

analyzed. 

3.8.2 Determination of moisture 

About 10-20 g of each sample were weighed into separated and weighed petridishes 

and dried in an oven at I oo°c to 105°C till the weight of the petridishes with their 

contents was constant. The moisture content was expressed as percent of the fresh 

fruiting bodies. 

3.8.3 Determinafion of dry matter 

A clean container (dish or beaker) was place in an oven at 1050C overnight. The 

container was allowed to cool in a desiccator and was weighed. The sample was kept 

into the container and weighed with the sample. The container was placed in the oven 

at 1050C for 24 hours. The container was allowed to cool in a desiccator and was 

weighted. Again, the container was placed in the oven at 105°C for 2 hours. It was 

cooled in a desiccator and weighed again. Repeat drying, cooling and weighing were 

continued until the weight became constant. 'lhc dried sample was stored in an airtight 

container. The moisture content of the sample was calculated. 
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- 	 Grinding 

The dried plant materials were cut into small pieces with a knife or scissor. The 

- 	 sample was grinded in a plant grinder lined with a suitable screen. If the grinding 

takes a long time, the sample will absorb moisture and it is necessary to dry the 

sample again in the oven at 105°C overnight. 

3.8.5 l)eterrnination of total ash 

One gram of the sample was weighed accurately into it crucible. The crucible was 

placed on a clay pipe triangle and heated first over a low Ilame till all the material 

was completely charred, followed by heating in it muffle furnace for about 5-6 hours 

at 600°C. It was then cooled in a desiccator and weighed. To ensure completion of 

ashing. the crucible was then heated in the muflie furnace Lix lh. cooled and 

weighed. This was repeated till two consecutive weights were the same and the ash 

was almost white or grayish white in color. Then total ash was calculated as 

following equation: 

Ash content (gIlOO g sample) = Vt of ash x  lOO/Wt of sample taken (Raghuramulu 

exaL. 2003) 

3.8.6 Determination of crude fiber 

Ten grain of moisture and fat-free sample was taken in a beaker and 200 till of 

boiling 0.255 N IT,SO4  was added. The mixture was boiled for 30 minutes keeping 

the volume constant by the addition of water at frequent intervals. The mixture was 

then filtered through a Moslin cloth and the residue vashed with hot water till free 

from acid. llie material was then transferred to the same beaker and 200 till of 

boiling 0.313 N NaOIl was added. After boiling for 30 minutes (keeping the volume 

constant as before) the mixture was filtered through a Moslin cloth and the residue 

was washed with hot water till free from alkali. followed by washing with some 

alcohol and ether. It was then transferred to a crucible. dried overnight at 80-100°C 

and weighed (We) in in electric balance (KEY: .1)'-2003; C/i/na). The crucible was 

heated in a muffle furnace (Neherthertfl: ,%iod_0/1I/c6; Gennanr) at 6000( for 5-6 

hours, cooled and weighed again (Wa). The difference in the weights (We-Wa) 

represents the weight of crude fiber (Raghuramulu ci at. 2003). 
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Therefore. 

Crude fiber (w'LOO g sample) = [100-(rnoisture ± fat)] x(We-Wa)/Wt. of sample. 

3.8.7 Total carbohydrate estimation 

The content of the available carbohydrate was determined by the following equation: 

Carbohydrate (g/100 g sample) -, 100 - [(Moisture Fat + Protein + Ash + Crude 

Fiber) gJlOO gJ (Raghuramulu es at, 2003) 

3.8.8 Determination of Protein 

The Protein contents of the fru ling bodies of the mushrooms were determined by the 

standard Micro-k jeldhal procedure. According to this method total nitrogen contents 

of the samples were estimated and protein contents were finding out by multiplying by 

6.25 to the total nitrogen values. The total nitrogen was determined by the Kjeldahl 

methods, which depends upon the conversion of protein nitrogen into ammonium 

sulfate, by digestion ammonia liberated from the ammonium sulfate by making the 

solution alkaline were distilled into known volume of a standard acid. which was then 

back titrated. 

Reagents 

Concentrated sulfuric acid 

Digestion Mixture: Potassium sul late: Copper sulfate (98 : 2 w/w) 

40% Sodium hydroxide in distilled water 

N/10 Sulfuric acid and NI/10 Sodium hydroxide 

0.1% methyl red indicator: 0.1 g of the indicator was dissolved in 60 ml of 

alcohol and the volume was made lOOmI with the distilled water 

Procedure 

\Veighed dried sample 2.0 g, 5.0 g of the digestion mixture. 25 pieces of the glass 

heads. and 25m1 of concentrated sulfuric acid were taken in a Kjeldahl flask. The 

content of the flask was digested in a flame chamber until the total content became 

clear. 
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[lie digested materials were quantitatively transferred into a one liter t'lat-hottorncd 

flask and the volume was made up to about 400mI with distilled water. Then about 

40% NaOH and some pumice stone were added to preveiit bumping. and distilled 

immediately in the distillation chamber of the Kjeldahl apparatus. The distillation was 

continued till its volume diminished to one-half of the initial. The distillate was 

collected in a receiver containing lOOmI of N/to sulfuric acid containing 2/3 drops of 

methyl red indicator. ilie liberated ammonia absorbed in the sulfuric acid solution 

was titrated against standard (N/lU) NaOlI solution. 

Calculation 

(A—B')xl4xlOO 
Percentage of nitrogen 	119 000 

Vhere 	A ml of NaOH required in the titration of blank 

B = ml of NaOH required in the titration of sample 

N = Normality of the NaOII 

W - Weight oithe sample 

The protein content in gram per 100 g of the dried sample 

- Percentage of nitrogcn x 6.25 x E) 

IOU 

Where. I) Percentage ol dried sample from the fresh sample 

3.8.9 Total fat estimation 

Fat was estiniated as crude ether extraction of the dry materials. The dried sample 

(about 5.0 g) was weighed into a conical flask and plugged with fat free cotton. The 

flask was then placed in an electric shaker and extracted with anhydrous ether for 

about 16 hours. The ether extract was filtered into another weighed conical flask. The 

flask containing the original ether extract was washed 4 to 5 times with small 

quantities of ether and the washings were also transferred to the filter paper. 
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The ether in the conical flask was then removed by evaporation, and the flask with the 

residual was dried in an oven at 80°C to 1000C. cooled in a dessicator and weighed. 

The result was expressed as follows: 

Fat contents (g) per 100 g of dried sample 

= \Vcight of ether extract x Percentage of dried sample 

Weight of the dried sample taken 

3.9 Estimation of minerals 

3.9.1 Equipments 

For elementary composition analysis the equipment were used as electric balance, 

desiccators. atomic absorption apectrophotometer (AAS). spectrophotometer, 

porcelain crucible, beaker and flame photometer etc. 

3.9.2 Determination of Ca, Mg, K, Fe, S. Zn and P 

]lic sample was digested with nitric acid to release of Ca. Mg, K. Fe. S. Zn and P. ('a. 

Mg. Fe. S and Zn were determined by atomic absorption spcctrophotomcter. K was 

determined by Ilanie photometry and P by speetrophotonieter. 

3.9.2.1 Digestion 

1. 0.500 g of dried sample was taken into each of 18 nitrogen digestion tubes. The 

two remaining tubes were kept blanks. 5 ml nitric acid was added to each of all 

20 tubes. Ilie tubes were left overnight mixing the contents in the tubes. 

Covering with the exhaust manifold. the tubes were placed in the digester and 

the temperature was set to 125°C, turning on the digester. the digestion was 

continued for 4 hours after boiling started. Every tube was observed to avoid 

drying. 

2 After cooling, the digestion mixture was iransferred with distilled water to a 

100 ml volumetric flask. Water was added to the flask to make the volume up 

to the mark. 

3 Filtration was periormed on a dry filter into a dry hotile, which could be closed 

with a screw cap. Keeping the liltrate in the closed bottle Ca, Mg. K. Fe. Mn. 

Zn. S. Cu and P were determined in the filtrate. 

24 



3.9.2.2 Estimation of Ca 

20 ml diluted filtrate was transferred into a 50 ml volumetric flask using a pipette. 5 

ml LaC13-solution was added and the volume was made with water and mixed. Then 

the content of Ca was measured by atomic absorption spectrophotometer (AAS). 

3.9.2.3 Estimation of Mg 

20 ml diluted filtrate was transferred into a 50 ml volumetric flask using a pipette. 5 

ml LaCl 3-solution was added and the volume was made with water and mixed. Then 

the content of Mg was measured by atomic absorption spectrophotometerCAS). 

3.9.2.4 Estimation of K 

10 ml diluted filtrate was transferred into a 50 ml volumetric flask using a pipette to 

volume with water and mixed. The content of K was measure by flame photometer. 

3.9.2.5 Estimation of P 

5 ml diluted filtrate was transferred into a 50 nfl volumetric flask using a pipette. 30 

ml water was added, mixed and then 10 ml ammonium molybdate-ascorbic acid 

solution was added to volume with water and mixed. After IS minutes. the absorbanee 

was measured on a spectrophotometer at 890 nm. 

3.9.2.6 Estimation of Fc and Zn 

The content of Fe and Zn elements were measured by atomic absorption 

spectrophotometer (AAS) directly in the undiluted filtrate. 

3.9.2.7 Calculations 

For Ca, Mg, K, P 

mg per kg sample a x25000 
hxc 

Where, a= nig/L Ca, Mg. K or P measured on atomic absorption 
spectrophotometer, flame photometer or spectrophotometer 

b= ml diluted filtrate transferred into the 50 nil volumetric flask for 

determination of Ca, Mg. K or P 

c - g sample weighed into the digestion tube 
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If an additional dilution is made before the transfer to the 50 nil volumetric flask. the 

result is multiplied with the dilution factor. But the above elements were in trace. So 

addition of dilution was not to he performed. 

For Zn and Fe 

mg per kg sample d x 100 

Zn and Fe measured on atomic absorption spectrophotomcter 

C = g sample weighed into the digestion tube 

3.9.2.8 Determination of total sulphur 

Organic matter is destructed and sulphur is oxidized to sulphate by digestion with a 

mixture of nitric and perchioric acid. The sulphate is determined by precipitation as 

barium sulphate using the following formula. 

Ax1374 	%SO3'%S x 2.50 
M x 

Vhere. 

A = weight of BaSO4  g 

M 	amount of soln. transferred to beaker for precipitation of BaSO4  (in]) 

- weight of sample in g 

3.10 Statistical analysis 

lbe data obtained for different parameters were statistically analyzed to [md out the 

significance of the difference among the treatment. All the data collected on different 

parameters were statistically analyzed by Duncan's Multiple Range Test (DMRT). 

The mean values of all the characters were evaluated and analysis of variance was 

performing by the 'F test. The significance of the difference among the treatments 

means was estimated by the least signilieant difference (LSD) test at 5% level of 

probability (Gomez and Gornez. 1984). 
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Chapter IV 

Results and Discussion 



CHAPTER IV 

RESULTS AND DISCUSSIONS 

The study was conducted to find out the effect of different sawdust on the growth. 

yield and proximate analysis of' ear mushroom (Auricularia auricula). Data on 

growth, yield contributing characters, proximate composition of mushroom were 

recorded. The results have been presented and discussed with the help of table, graphs 

and possible interpretations given under the following headings: 

4.1 Growth and yield contributing characters 

4.1.1 Mycelium running rate in spawn packets (cm) 

Mycelium running rate (MRR) of ear mushroom (Auricu/aria auricu1a) showed 

statistically signilicant variation due to different sawdust under the present trial ('Fable 

1). The highest myceliuni running rate was observed from Ts  (0.88 cm) (Mixed 

sawdust: teak tree, mahogany, mango tree and rain tree + 30% wheat bran), whereas 

the lowest mycelium running rate was observed from 1'4  (0.73 cm) (rain tree sawdust 

+ 30% wheat bran). On the other hand '2  (0.79 cm) and T3  (0.78 cm) treatment were 

statistically similar. Different sawdust showed different mycelium running because of 

different carbohydrate based on availability and the environment of the spawn. The 

present findings found more or less similar with the previous workers. Khan c/ at 

(1991) reported that sawdust amended with different organic supplement like wheat 

chafC wheat bran, paddy straw, cotton waste etc. provided suitable condition tbr 

spawn running. Sarker (2004) found that the myeelium running rate of oyster 

mushroom greatly iniluenced with the supplement of wheat barns in different levels. 

E3huyan (2008) also found similar result as found in the present experiment. 
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Table I. Effect of different sawdust on the growth and yield contributing 

characters of ear mushroom (A uricularia auricula) 

t'rcatments 
Mycelium 

running rate in 
spawn packets 

(cm) 

Time from 
stimulation to 

primordial 
initiation 
(days) 

Average 

number of 

primordial per 

packet 

Time from 

primordial 

initiation to 

harvest (days) 

0.85 b 2.35 c 72.68 b 6.40 ab 

0.79 c 3.13 a 67.34 d 6.80 a 

13 0.78 c 2.54 b 69.01 c 6.60 a 

T4  0.73 d 2.67 h 64.68 e 6.00 he 

Ts 
0.88 a 2.09 d 74.34 a 5.80 c 

LSD 0.029 0.143 2.343 0.559 

CV(%) 4.54 3.88 6.10 13.00 

T1:Teak tree (Tectona grandis) sawdust supplemented with 30% wheat bran and 1% lime 

12: Mahogany tree (SwieteniU mahagons) sawdust supplemented with 30% wheat bran and 1% lime 

T3: Mango tree (Mangi(era india:) sawdust supplemented with 30% wheat bran and 1% lime 

'1 4: Rain tree (Alhiia samun) sawdust supplemented with 30% wheat bran and 1% lime 

T: Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 
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4.1.2 Time from stimulation to primordial initiation 

There was significant variation in terms of time from stimulation to primordial 

initiation of ear mushroom due to different sawdust (Table 1). The highest time from 

stimulation to primordia initiation was found from T2  (3.13 days), whereas the lowest 

time from stimulation to primordia initiation was recorded in T5  (2.09 days). On the 

other hand T1  (2.54 days) was statistically similar with T4  (2.67 days). The result of 

the present finding was found similar with Gupta (1989); Khan et al. (2001); Royse 

(2002); Sarker (2004) and Amin ci al. (2007). Sarker (2004) observed that duration 

from primordia initiation of oyster mushroom was significantly lower as compared to 

control i.e. no supplement was used. Ruhul Amin ci al. (2007) found significant 

differences on time from stimulation to primordia initiation among the level of 

supplements used for preparing the substrates. Bhuyan (2008) also found similar 

effect as found in the present study. 

4.1.3 Average number of primordial per packet 

Average number of primordial per packet of ear mushroom was varied significantly 

due to different sawdust under the present trial (Table 1). The maximum average 

number of primordial per packet was observed from T (74.34) and the minimum 

average number of primordial per packet was found in T4  (64.68). The result of the 

present study supported with the previous findings (Amin, 2004; Sarker, 2004 and 

Dey. 2006). Amin (2004) in his experiment found that the highest number of 

primordial of oyster mushroom was found in sterilized paddy straw but lowest was 

found in saw dust. Dey (2006) found that the number of primordia and the average 

yield of Oyster mushroom give the lowest value with sawdust. Ahmed (1998) reported 

significantly different number of primordial on different substrates. l3huyan (2008) 

found similar findings when he growing oyster mushroom on saw dust supplemented 

with different levels of cow dung. 
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4.1.4 Time from primordial initiation to harvest (days) 

Numerically the highest time required from primordial initiation to harvest was in the 

treatment 12 (6.80 days) which is statistically similar with I (6.40 days) and T3  (6.60 

days). On the other hand the lowest time required from primordial initiation to harvest 

was observed in the treatment Tç  (5.50 days) which is statistically similar with T4  

(6.00 days). The result of present findings keeps in with the findings of previous 

scientists L(Basunia et at 2007, Rahman ci at2007 and Ciomez (2002)1. Basunia et al. 

(2007) reported that after spawn running pinhead formation took 12-15 days and 

fruiting body formed after 7-8 days,, sporocarps may be harvested after 10-12 days. 

Raliman ci at (2007) found significant effect of different agro-waste on the yield of 

mushroom. The days required for first picking varied from 11.25-12.00 days and the 

linal picking varied from 42-43.50 days depending on different substrates. Gomez 

(2002) found as the spawn rate increased the number of days to production decreased. 

30 



Table 2. Effect of different sawdust on the growth and yield contributing 

- 	 characters of ear mushroom (Aurkularia aurieufr) 

Treatments 	Avg. no of 	Avg. no of effective Average weight of 
fruiting 	fruiting body/packet individual fruiting 

	

body/packet 	 body (g) 

TI 	79.65 d 	 17.02 d 	 355 b 

89.65 c 	 19.69 c 	 3.20 c 

100.5 b 	 24.02 b 	 2.76 e 

1 4 	98.31 b 	 20.35 C 	 2.89 d 

T 5 	115.5 a 	 29.02 a 	 3.67 a 

LSD 3.038 1.956 0.196 

CV(%) 1.79 5.17 6.55 

T1:Teak tree (Tectona granclis) sawdust supplemented with 30% wheat bran and 1% lime 
l: Mahogany tree (Swietenia ,nahaguni) sawdust supplemented with 30% wheat bran and 1% lime 
13: Mango tree (Mangitèra indica) sawdust supplemented with 30% wheat bran and 1% lime 
T4: Rain tree (Alhiia saman) sawdust supplemented with 30% wheat bran and 1% lime 
1 5: Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 

4.1.5 Average number of fruiting body per packet 

Diflèrent sawdust substance showed statistically significant dilièrences in terms of 

fruiting body per packet of ear mushroom (Table 2). The highest average number of 

fruiting body per packet was observed in i'c (115.5), whereas the lowest average 

number of fruiting body per packet was found in T1  (79.65) treatment. Sarker et al. 

(2011) reported that the number of effective fruiting bodies was the highest (21.00) in 

autoclaved sawdust with pasteurized straw (1:2) and it was the lowest (7.50) in 

autoclaved sawdust with pasteurized straw (1:1). 
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4.1.6 Average number of effective fruiting body per packet 

l)iffcrcnt sawdust substance showed statistically significant differences of effective 

fruiting body per packet of ear mushroom (Table 2). The highest average number of 

effective fruiting body per packet was observed in T5  (29.(}2), whereas the lowest 

average number of effective fruiting body per packet was thund in 'l's  (17.02) 

treatment. Wasser (2005) reported that the number of effective fruiting bodies was the 

highest (30.00) in autoclaved sawdust with Eucalyptus sawdust with 30%rice bran. 

4.1.7 Average weight of individual fruiting body (g) 

Statistically variation was observed in case of average weight of individual fruiting 

body of ear mushroom for different sawdust under the present trial ('Fable 1). The 

highest average weight of individual fruiting body was found from 'f5  (3.67 g), where 

as the lowest average weight of individual fruiting body was found in T3  (2.76 g). The 

findings of this experiment were also supported by the findings of Sarker et al. (2007) 

and Bhuyan (2008). Sarker (2004) found significant increase in weigh of fruiting body 

in gram per sporocaps over control in spawn packet containing different supplement 

in compared with sawdust alone. Bhuyan (2008) found comparatively higher weigh 

of individual fruiting body ranged from (5.02g to 7.01g). 
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4.2 Effect of different sawdust substrate on the development and size of fruiting 
- 	 body 

3 	 2.7a 

2.37b 
2.5 a N 

2 
0 

i.25d L5 1.12e 
C 
2 

Co 
IIPi C) 

0.5 

Ti 	T2 	13 	14 	15 

Treatments 

T1:Teak tree Thetona grandi) sawdust supplemented with 30% wheat bran and 1% lime 

T7: Mahogany tree (Swiek'nia ma/zagona) sawdust supplemented with 30% wheat bran and 1% lime 

13. Mango tree (Mangifrra inthea) sawdust supplemented with 30% wheat bran and 1% lime 

Rain tree (AlNia mmcm) sawdust supplemented with 30% wheat bran and 1% lime 

Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 

Figure 1: Effect of different sawdust on the average length of stalk of Auricu/aria 

auricula 

4.2.1 Length of stalk (cm) 

Length of stalk of car mushroom varied significantly due to different sawdust (Table 

3). The highest length of stalk was observed in T5  (2.70 cm) treatment, whereas the 

lowest length of stalk was found in T4  (1.12 cm). 
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4.2.2 Diameter of stalk 

1.28a 	 1.31a 

1.4 	1.l8ab 
1.11b 

1.2 - a 	0.93c 
S 

1 
6 
1 

0.8 

0.6 'III' V 

E 0.4 C 

0.2 

> 
11 12 13 14 T5 

Treatinens 

T1:Teak tree (Teclona granths) sawdust supplemented with 30% wheat bran and 1% lime 

T 2: Mahogany tree (Swk'tenia rna/wgoni) sawdust supplemented with 30% wheat bran and 1% lime 

Mango tree (MangL'ra inc/lea) sawdust supplemented with 30% wheat bran and 1% lime 

Rain tree (illbila .caman) sawdust supplemented with 30% wheat bran and 3% lime 

T: Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 

Figure 2. Performance of sawdust substrate on the average diameter of stalk of 
ear mushroom (A uric ularia auricula) 

Statistically significant variation was recorded in temis of diameter of stalk of ear 

mushroom due to different sawdust treatment (Figure 2). The highest diameter of stalk 

was found in i's  (1.31 cm) treatment was statistically similar with T3 (1.28 cm) and T1  

(1.18 cm) treatment, white the lowest diameter of stalk was attained in T4  (0.93 cm) 

treatment. Chen (1998) reported significant effects of various substrates on diameter 

of stalk. Powell (2006) found that stalk of ear mushroom on different sawdust varied 

from 0.99 cm to 2cm. 
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4.2.3 Diameter of pileus (cm) 
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licatniens 

11:Teak tree (Tectona grandis) sawdust supplemented with 30% wheat bran and 1% lime 

12: Mahogany tree (Swielenia mahagoni) sawdust supplemented with 30% wheat bran and 1% lime 

T: Mango tree (Man.gifera indica) sawdust supplemented with 30% wheat bran and 1% lime 

I. Rain tree (A/bEla .carnan) sawdust supplemented with 30% wheat bran and 1% lime 

T5: Controled (Mixter of sawdust) supplemented with 30% wheat bran and 1% lime 

Figure 3. Performance of sawdust substrate on the average diameter of pileus of 
ear mushroom (A uricularia auricula) 

Different sawdust method showed statistically significant variation in terms of 

diameter of pileus of ear mushroom (Figure 2). The highest diameter of pileus was 

recorded in T5  (6.03 cm) treatment which was statistically similar with T1  (5.71 em) 

and T2  (5.12 cm) and 1'3  (5.59 cm) whereas the lowest diameter of pileus was observed 

in T4  (3.99 cm) treatment. Paterson (2006) reported the diameter pileus ranged from 

5.66 to 7.44 cm. The highest diameter of pileus (7.44 cm) was found in autoelaved 

sawdust mixed with wheat bran. 
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4.2.4 Thickness of pileus 

I 	1.SZab 	 1.ssa 	 l5ab 
'3 1.4k 

1.6 	 1.3c 

0.4 flfl III g 
Ti 	12 	13 	T4 	15 

Treatmens 

T1:Teak tree (Tectona grandis) sawdust supplemented with 301/6  wheat bran and 1% lime 

11: Mahogany tree (Swk'tenia rncthagoni) sawdust supplemented with 30% wheat bran and 1% lime 

13: Mango tree (Mangifera indica) sawdust supplemented with 30% wheat bran and 1% lime 

Rain tree (Aiblia saman) sawdust supplemented with 30% wheat bran and 1% lime 

Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 

Figure 4. Performance of sawdust substrate on the average thickness of pileus of 
ear mushroom (Auricularia auricula) 

Significant difference was recorded in terms of thickness of pileus of car mushroom 

due to different sawdust packet (Figure 3). The highest thickness of pilcus was 

observed in T3  (1.55 cm) treatment which was closely followed with T1(I.52 cm) and 

T5 (1.50 cm) treatment. On the other hand, the lowest thickness of pileus was found in 

1, (1.30 cm) treatment which was closely followed by T4  (1.40 cm). Powell (2006) 

reported the thickness of pileus ranged from 0.47 to 1.55cm respectively. 
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4.3 Effect of different sawdust substrates on biological yield 

4.3.1 Biological yield 

DilThrent sawdust substrates had the siiifieant variation on biological yield of ear 

mushroom which show in Table 4. The highest biological yield was recorded from 1' 

(276.21 g/packet), while the lowest biological yield was recorded in T4  (248.57 

g/packet). The result of the present study found similar with the previous studies 

(Ciofflieb ci at. 1998; Wasser ci at, 2005 and Yang et at. 2003). Ethel ci al. (2009) 

found the highest biological yield 287.3 g/packet. Ciottlieb ci at (1998) examined the 

effects of adding various lime percentage and temperature fluctuation gave the highest 

yield of ear mushroom. 

4.3.2 Economic yield 

Economic yield of ear mushroom grown on different sawdust showed statistically 

significant variation (Table 4). The highest economic yield was recorded from i' 

(261.11 g/packet). whereas the lowest economic yield was observed in l'4  (237.41 

g/packet). The finding of experiment also supported by the earlier findings of 

Paterson, ci al. (2006) and Amin ci at (2007). Amin ci al. (2007) found that the trend 

of economic yield corresponded with different supplements at different level. 

4.3.3 Dry yield 

The highest dry yield was observed from T5  (26.46 g), which was statistically similar 

with T5  (25.35 g/packet). On the other hand the lowest dry yield was attained in T1  

(18.33 g/packet). The result of the present study was supported by the study of 

previous researcher Gomez ci al. (2007) who found the range of dry yield ranged 

from 14.28 to 29.98 g/packet of Auriculari grown on different sawdust. Kulsum ci at 

(2009) found that the highest dry yield was 31.27 g due to mixture of different 

sawdust. Chen & Fang (1998) observed that the diameter of pileus increased the 

quality and yield mushroom and highest dry yield from mango sawdust. 
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4.3.4 Biological efficiency 

The highest biological efficiency was recorded from 1'2  (81.41%) and the lowest 

biological efficiency was observed in T4  (55.18%). Muhammad (2011); Shen and 

Royse (2001): and many other researchers reported earlier similar findings from their 

experiment. Sheri and Royse (2001) found supplements combined with basal 

ingredient results better mushroom quality as well as Biological efficiency. 

Table 3. Effect of sawdust on the yield, biological efficiency and benefit cost ratio 
of A uricularia auricula 

Biological 	Economic 	Dry yield 	Biological 	Benefit 
Treatments 	yield 	yield 	(g/packet) efficiency cost ratio 

(g/packet) (g/packet) 	 (%) 

255.64 d 244.44 d 18.33 e 73.33 d 4.65 c 

T2  268.41c 251.57c 20.01d 81.41a 4.45d 

T1  271.71 h 258.23 b 22.64 h 74.72 c 5.00 a 

i'4  248.57 e 237.41 e 21.14 c 55.18 e 4.01 e 

1115 
276.21 a 261.11 a 25.35 a 79.14 b 4.78b 

LSD )s)  0.177 0.176 0.025 0.111 0.112 

CV% 0.04% 0.04% 0.05% 0.07% 0.86% 

T1:Teak tree (Tectona grandis) sawdust supplemented with 30% wheat bran and 1% lime 

I: Mahogany tree (Swictenia mahugoni) sawdust supplemented with 30% wheat bran and 1% lime 

T: Mango tree (Ma,;gn-a md/ca) sawdust supplemented with 30% wheat bran and 1% lime 

14: Rain tree (A/hi/a saman) sawdust supplemented with 30% wheat bran and 1% lime 

Tc: Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 

n 
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4.3.5 Benefit cost ratio 

1)iffcrcnt sawdust substrate showed statistically significant variation in terms of 

benefit cost ratio of car mushroom (Table 4). The highest benefit cost ratio was found 

from T3  (5.00). on the other hand the lowest benefit cost ratio was recorded in T1  

(4.01). The present findings found similar with the findings of previous research. Lim 

el al. (1997) analyzed the cost and return of different species of Auricularia 

mushroom production and found the 13CR of 8.9 and 5.1. Sarker ci' a!, (2007) 

mentioned the performances of substrates were significantly differed based on benefit 

cost ratio. They reported the highest cost benefit ratio of 6.50 of wheat bran. 

4.4 Effect of different sawdust substrates on proximate analysis of Auricularia 
aurkula 

4.4.1 Moisture content 

Statistically significant variation was recorded in terms of moisture content of ear 

mushroom due to different sawdust treatment (Table 5). The highest moisture content 

was found in T3  (86.44%) treatment which was statistically identical with '1'2  (86.34%) 

treatment, while the lowest moisture content was recorded in T1  (84.13%) treatment 

which was statistically similar with T5  (84.64%). The findings of the present 

experiment corroborate with the Mohammad et at (1996) cultivated the Reishi 

mushroom on paddy straw, banana leaves, sugarcane baggase, water hyacinth, betel 

nut husk and he found moisture content varied from 88.15 to 9 1.64%. Yung (2008) 

found no significant differences among the mushrooms produced in sawdust. 

4.4.2 Dry matter content 

Different sawdust treatment varied significantly in terms of dry matter content of ear 

mushroom (Table 5). The highest dry matter content was found from 1' (15.82%) 

treatment which was statistically identical with T5  (15.36%), whereas the lowest dry 

matter content was recorded in T3  (13.56%) treatment which was statistically similar 

with T2  (13.67%). 



The result of the present study matches with the findings or previous one that reported 

by Bhuyan (2008). they revealed that the thy matter percentage of the fruiting body 

was ranged from 9.40 to 9.98 due to sawdust supplemented with different levels of 

cow dung. 

4.4.3 Protein content 

All the treatment contains a considerable amount of protein (table 5). The highest 

protein content was recorded in 15  (24.74%) treatment which was statistically 

identical with 1, (24.54%). On the other hand, the lowest protein content was 

observed in T (23.18%) treatment which was statistically similar with 13  (23.45%) 

treatment. Zhang-Ruihong c/ al. (1998) reported the protein content of mushrooms 

produced was 27.2% on an average. Sarkar ci al. (2007) cultivated the ear mushroom 

and found 26.6-34.1% crude protein. 

4.4.4 Lipid content content 

Statistically significant variation was recorded in terms of lipid content of Auricularia 

mushroom due to different sawdust treatment (Table 5). The highest lipid content was 

observed from T (6.83%) treatment, whereas the lowest lipid content was obtained in 

T (5.91%) which was statistically similar with 14 (5.94%) treatment. The result of the 

present study was found more or less similar with the findings of Alam ci aL (2007) 

who reported 4.30 to 4.4 1% lipids in ear mushroom. 

4.4.5 Ash content 

Different sawdust treatment varied significantly in terms of ash content of ear 

mushroom under the present trial (Table 5). The highest ash content was found in 12  

(8.36%) treatment which was statistically identical with T1  (8.33%), 13 (8.15%). again 

the lowest ash content was recorded in T (7.95%) treatment which was statistically 

similar with 14  (8.04 %) treatment. The findings of the present study was supported by 

the study of Fang, Q. H. & Zhong. J. J. (2002) who found that ash content was ranged 

from 6.58 to 8.41%. 
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Table 4. Effect of different sawdust on proximate nutrient composition of 
A urkularia aurkula 

Treatment 	Moisture 	Dry 	Protein Lipid Ash 	Carbo Crude 
(%) 	matter 	(%) (%) (%) 	hydrate fiber 

84.13 d 15.82 a 23.94 b 5.91 c 8.33 a 37.68 b 24.13 h 

86.34 ab 13.67 c 24.54 a 6.23 b 8.36 a 37.55 b 23.40 c 

86.44a 13.56c 23.I8c 5.77d 8.I5ab 38.52a 23.75c 

T4  85.13 c 14.87 b 23.45 c 5.94 bc 8.04 b 37.39 be 24.79 a 

84.64 d 15.36 a 24.74 a 6.83 a 7.95 be 36.86 d 23.28cd 

LSD(061) 	2.117 	0.696 	0.601 	0.079 	0.025 	0.008 	0.273 

CV(%) 	0.99 	2.13 	1.02 	0.52 	0.16 	0.04 	0.46 

T1 :Teak tree (Tectona grandis) sawdust supplemented with 30% wheat bran and 1% lime 

12: Mahogany tree (Swk'ienia maliagoni) sawdust supplemented with 30% wheat bran and 1% lime 

T3: Mango tree (Mangifera indica) sawdust supplemented with 30% wheat bran and 1% lime 

1 4. Rain tree (Aiblia samoa) sawdust supplemented with 30% wheat bran and 1% lime 

15: Controlled (Mixture of sawdust) supplemented with 30% wheat bran and 1% lime 
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4.4.6 Carbohydrate content 

Statistically significant variation was recorded in terms of carbohydrate content of ear 

mushroom due to diflèrent sawdust treatment ('l'able 5). The highest carbohydrate 

content was recorded in T3  (38.52 %) treatment, whereas the lowest was observed in 

T 5  (36.86 %) treatment. The tThdings of the present study were not supported by the 

study of Cluing ci' at (2009) who found that carbohydrate content was ranged from 

32.8$ to 56.38% which showed a high rate of variation. 

4.4.7 Crude fiber content 

StatisticaHy significant variation was recorded in term of crude fiber content showed 

due to different sawdust (Table 5). The highest crude fiber content was Ibund in T4  

(24.79%), while the lowest crude fiber content was obtained in T 5  (23.28%) treatment 

which was statistically similar with '2  (23.40%) and T1  (23.75%) treatment. The 

findings of the present study corroborate with the study Adam et al. (2007) reported 

22.87g1100g to 23.29g1100g of fiber in (Janoderma spp. Manzi el al. (2001) reported 

that on an average, a serving (100 g) of mushroom will supply 9 to 40% of the 

recommended of dietary fiber which was also differ from the present study. 
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4.5 Effect of different sawdust on the mineral content of Auricularia auricula 

4.5.1 Iron (Fe) content 

Fe (pn 

UTI 

502.1 	 1 514.5 	 t,T4 

STS 

494.2 

T 1:Teak tree (Ji'cto,uz grandis) sawdust supplemented with 30% wheat bran and la/c. lime 

'I'?: Mahogany tree (Swietenia mahagoni) sawdust supplemented with 30% wheat bran and 1% lime 

Mango tree (Mang(/èra indica) sawdust supplemented with 30% wheat bran and 1% lime 

Rain tree (A/bib carnal,) sawdust supplemented with 30% wheat bran and 1% lime 

Controlled (Mixture of sawdust) supplemented with 30% wheat bran and l% lime 

FigureS. Performance of sawdust substrate on the Fe(ppm) content of ear 
mushroom (,4urieularia auricula) 

Fe content of ear mushroom showed statistically sigiuilicant variation (Figure 4). The 

highest Fe content was recorded in T2  (514.5 ppm). On the other hand, the lowest Fe 

content was observed in i'5  (493.9 ppm) treatment which was statistically similar with 

1'3  (494.2 ppm) treatment. Sharma et aL (1995) reported that content of Fe in the 

mushroom grown on different substrates varied from 92.09 ppm to 118.40 ppm. 
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4.5.2 Sulphur (S) content 
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T1:Teak tree (Tectona grant/is) sawdust supplemented with 30% wheat bran and 1% lime 
1': Mahogany tree (Swielenia mahagoni) sawdust supplemented with 301/o wheat bran and 1% lime 

T: Mango tree (Mangfera  indica) sawdust supplemented with 30% wheat bran and 1% lime 

Rain tree (Athiia suntan) sawdust supplemented with 30% wheat bran and 1% lime 
Controled (Mixter of sawdust) supplemented with 30% wheat bran and 1% lime 

Figure 6. Performance of sawdust substrate on the Sulphur (S) content of ear 
mushroom (Auricularia auricula) 

Statistically significant variation was recorded in terms of S content of ear mushroom 

due to different sawdust treatment (Figure 5). The highest S content was found in T3  

(0.382%), whereas the lowest S content was recorded in T5  (0.282%). The findings of 

the present study were supported with the findings of Mizuno el aL (2007) who 

recorded 0.238 to 0.32 1% of sulphur from their earlier study in oyster mushroom 

varieties. 
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4.5.3 Phosphorus (P) content 

Different sawdust treatment showed significant differences in terms of P content of 

ear mushroom (Fable 6). The highest P content was observed in T5  (I .53%) treatment 

which was statistically identical with l (1.48%), while the lowest P content was 

found in i'4 (1.29%) treatment. 

4.5.4 Potassium (K) content 

Significant variation was recorded in terms of K content of ear mushroom due to 

different treatment (Table 6). The highest K content was recorded in T5  (2.67%) 

treatment which was statistically identical with T1  (2.59 %) and T3  (2.64%) treatment, 

whereas the lowest K content was observed in T, (2.40%) treatment which was 

statistically similar with l'4  (2.5 1%) treatment. The findings of the present study 

similar with the study of Chang et at (1981) who reported that the fruiting bodies of 

Auricularia contained 1.43 to 1.88 g of K on dry weight basis. Sarker a at (2007) 

also found 1.3% potassium in ear mushroom which was smaller than the findings of 

present study. 

4.5.5 Calcium (Ca) content 

Calcium content of ear mushroom showed statistically significant variation due to 

different sawdust used under the present trial (Fable 6). The highest amount of 

calcium was observed from T1  (1.97%) which was followed by T1  (1.91%), T2  (1.93%) 

and i' (1.92%), whereas the lowest calcium content was observed in 14  (1.74 %) 

which was statistically similar with 1'4  (1.57%). 

The findings of the present study were lower than the previous reports. Alam a at 

(2007) who found 22.15 to 33.7 mg/lOU g calcium in different oyster mushroom 

varieties. Sarker a at (2007b) also found 2400 ppm calcium in oyster mushroom 

grown on sawdust based substrates. 
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4.5.6 Magnesium (Mg) content 

Effect of different sawdust, statistically significant variation was recorded in terms of 

Mg content of ear mushroom (Table 6). The highest Mg content was found in 15 

(0.73%) treatment which was statistically identical with T2  (0.73 %) and 13 (0.72%). 

On the other hand the lowest Mg content was recorded in T4  (0.68%) treatment. 

Sharma a al. (2004) also found 0.21% magnesium in ear mushroom which was 

smaller than the findings of this experiment. 

4.5.7 Zinc (Zn) content 

Statistically significant variation was recorded in terms of Zn content of ear 

mushroom due to different sawdust treatment (Table 6). The highest Zn content was 

observed in 13 (15.55 %) treatment and the lowest Zn content in 14  (15.16%) 

treatment. The results of the present study have the similarity with the study of Alam 

et at (2007) found from their earlier experiment that zinc content of different ear 

mushroom ranged from 16 to 20 .09. 



Table 5. Effect of different sawdust on major mineral contents of ,luricularia 
auricula 

Treatments P (%) K (%) Ca (%) Mg (%) Zn (%) 

1.46 h 2.59 ab 1.91 a 0.71 b 15.33 d 

T2  1,441, 2.40c 1.93 a 0.73 a 15.50 b 

1.48a 2.64ab 1.97a 0.72a I5.37c 

T4  1.29c 2.51 be 1.74b 0.68e 15.16e 

Tc 1.53 a 2.67a 1.92 a 0.73 a 15.55 a 

LSD(0 0))  0.008 0.137 0.447 0.008 0.009 
CV(%) 0.70 2.29 9.68 0.13 0.06 

T1:Teak tree (I'eaona grant/is) sawdust supplemented with 30% wheat bran and 1% time 

12: Mahogany tree (Swietenia mahagoni) sawdust supplemented with 30% wheat bran and 1% lime 

l: Mango tree (MangiJèra India,) sawdust supplemented with 30% wheat bran and 1% lime 

14: Rain tree (Albiia sc/man) sawdust supplemented with 30% wheat bran and 1% lime 

'F5: Controlled (Mixture of sawdust) supplemented with 301/o wheat bran and 1% lime 
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CHAPTER V 

SUMMARY AND CONCLUSION 

The study was conducted at the Biochemistry laboratory and Mushroom Culture 

House (MCH) of the Department of Biochemistry, Sher-e-Bangla Agricultural 

University. and Dhaka during the period from June to November, 2015 to evaluate the 

perFormance of different sawdust 01) the growth, yield and proximate composition of 

ear mushroom (Auriculciria auricula). The experiment consists of live different type 

of sawdust as T1 :l'cak tree sawdust -'.30% wheat bran. T2: Mahogany sawdust -4- 30% 

wheat bran. 13: Mango sawdust -f 30% wheat bran. 14: Rain tree sawdust I 30% 

wheat bran and 'l': mixture (Teak tree, Mahogany. Mango and Rain tree) sawdust i 

30% wheat bran. 

The experiment was laid out in single factor Completely Randomized Design. Data On 

different growth, yield and nutrient composition and mineral content were recorded 

and significant variation was recorded for different studied parameter. The highest 

mycelium running rate (0.88 cm) was recorded from T5, while the lowest mycelium 

running rate (0.73 cm) was observed in 'l'4. The highest time from stimt,lation to 

primordial initiation (3.13 days) was found from 'f2. whereas the lowest time from 

stimulation to primordial initiation (2.09 days) was recorded in Tc. The highest time 

from primordial initiation to han'est (6.80 days) was attained from l2 and the lowest 

time from primordial initiation to harvest (5.80 days) was found in T. The maximum 

average number of primordial/packet (74.34) was observed from 1, again the 

minimum average number of primordial/packet (64.68) was found in T.I. The highest 

average number of individual fruiting body (115.5) was attained from Ic and the 

lowest average number of individual fruiting body (79.65) was found in 11. The 

highest average weight of individual fruiting body (3.67 g) was found in Tiand the 

lowest average weight of individual fruiting body (2.76 g)  was found in T. 
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The longest length of stalk (2.70 cm) was recorded from T5. while the slioriest length 

of stalk (1.12 cm) was found in T4. The highest diameter of stalk (1.31 cm) was found 

from Ti. whereas the lowest diameter of stripe (0.93 cm) was recorded in 1.1. The 

highest diameter or pileus (6.03 cm) was recorded from T. again the lowest diameter 

of pileus (3.99 cm) was found in l. The highest thickness of pileus (1.55 cm) was 

observed from T. and the lowest thickness of pileus (1.30 cm) was found in T, The 

highest biological yield (276.21 g)  was attained from 15, while the lowest biological 

yield (248.57 g) was recorded in Ti. The highest economic yield (261.11 g) was 

recorded from Ti. whereas the lowest economic yield (237.41 g) was observed in 14. 

The highest dry yield (25.35 g) was observed from Ti, while the lowest dry yield 

(18.33 g) was attained in f1  The maximum biological efficiency (81.41%) was 

recorded from 	again the lowest biological efficiency (55.18%) was observed in T.I. 

The highest benefit cosL ratio (5.00) was found from T3. and the lowest benefit cost 

ratio (4.01) was attained in 14. 

The highest moisture content (86.44%) was observed from 14. while the lowest 

moisture content (84.1 3%) was found in T1 . The lowest dry matter content (13.. 56%) 

was found from 13, whereas the highest dry matter content (15.82%) was recorded in 

T1. The highest protein content (24.74%) was recorded from 13, while the lowest 

protein content (23.18%) was observed in T1. The highest lipid content (6.83%) was 

found From 1'. again the lowest lipid content (5.91%) was recorded in T. The highest 

ash content (8.36%) was recorded from T,. 

The highest carbohydrate (38.52 %) was observed from T. whereas the lowest 

carbohydrate content (36.86 %) was observed in i's. The highest crude fiber (24.79%) 

was recorded from 14, and the lowest crude fiber content (23.28%) was found in 

Tc.The highest amount of iron content (514.5 ppm) was attained from 14, whereas the 

lowest iron content (493.9 ppm) was found in Ti. The highest amount of sulphur 

(0.382%) was attained from T1, again the lowest sulphur content (0.282%) was found 

in l. 
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The highest amount of phosphorus (1.53%) was observed from T5. whereas the lowest 

phosphorus content (1.29%) was observed in '14. The highest amount of potassium 

(2.67%) was attained from T5  and the lowest potassium content (2.40%) was found in 

1 2. The highest amount of calcium (1.97%) was observed from T3, whereas the lowest 

calcium content (1.74%) was observed in T.I. The highest amount of magnesium 

(0.73%) was found from Ti. while the lowest magnesium content (0.68%) was 

attained in 1.4. The highest amount of zinc (15.55 %) was observed from T. whereas 

the lowest zinc content (lS.IG%) was recorded in *P4.  

Conclusion 

From the above discussion, it was observed that treatment TiIMixed sawdust (Teak 

tree. Mahogany. Mango and Rain tree) + 30% wheat bran], among the treatments 

perlornied significantly better on gros1h. yield, nutrient and mineral content of car 

mushroom (Auricularia auricida). 

Recommendations 

in this experiment, mixed sawdust (Teak tree. Mahogany, Mango and Rain tree) + 30% 

wheat bran performed better in respect of different growth, yield and nutrient 

composition and mineral content of ear mushroom. Therefore. mixed sawdust (Teak 

tree. Mahogany. Mango and Rain tree) 30% wheat bran substrate can be recommended 

for wide range cultivation of ear mushroom. 
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4 
	 APPENI)ICES 

- 	 Appendix I. Monthly record of air temperature, relative humidity, rainfall, 
and sunshine (average) of the experimental site during the period 

front August to Dccemher 2015 

Month (2015) LAir_temperature Cc) 	I 	Relative 

Maximum I Minimum 	humidity (%) 

Rainfall 	Sunshine 
(mm)  

Aueust 36.0 23.6 81 319 	4.0 

September 34.8 24.4 81 279 4.4 

October 26.5 19.4 81 22 6.9 

November 25.8 16.0 78 00 6.8 

December 22.4 13.5 	 74 00  

Source: Bangladesh Meteorological Department (Climate & weather division) Agargoan, 
Dhaka_ 12  12* 

S 

Appendix IL Effect of different sawdust substrate on yield contributing 

character and yield of ear mushroom (Auricularhi auricifia) 

Treatments 	- Average diameter 
of stalk (tnt) 

Average thickness 
of pilcus (cm) 

Diameter of 
pilcus (cm) 

T1 1,I8ah 1.52ab 5.71 a 

T2 iii 	h 1.30c 5.12ab 

1.28a 1.552 5.59th 

0.93 c 1.40 be 3.99 c 

T5 lila 1.50ab 6.03a 

i.SD(gQcJ 0.137 0.137 1.023 

CV (%) 4.85 4.00 7.88 
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Appendix II!. Effect of different sawdust substrate on proximate composition of 

ear mushroom (Auricularia auricula) 

Treatments Fe (ppm) S (%) Zn (%) 

Ti  509.0 b 0.313 b 15.33 c 

T2  514.5a 0.316b 15.50h 

T3 	At. 494.2 d jj 	0.382 a 15.37 e 

5 02. 1 c 0,298 c 15.16 d 

T5  493.9 d 0.282 d 15.55 a 

0.009 0.008 0.009 

CV (%) 0.04 - 0.32 0.06 
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