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ABSTRACT: The effects of addition of eggshell to sawdust substrate for the growth of F. velutipes
were investigated. Eggshell used in this study contained 20.7% C, 0.81% N, 2530 ppm P,O; and
44.37% Ca. The addition of eggshell resulted in the increase in bulk density and decrease of moisture
content of the substrate. The addition of eggshell significantly increased the yield of the mushroom
fruitbody. The addition rate of 15% (v/v), by 25% and at the rates of 5% and 10%, about 20%.
Although the addition of eggshell to substrate did not improve the quality of mushroom, it increased
the number of effective stipes as compared to control plot; approximately 13% more than in the

control plot.
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Table 1. Production and recycling of industrial by-products applicable for mushroom substrate in Korea ('93)

Substrate  Production process Annual production Disposal Reutilization
Sawdust Wood processing 1,200,000 m® Consignment Compost, Hog barn spread
Ricebran Rice milling 380,000 M/T Delivered goods  Qil extraction, Feed additive
Eggshell Chicken hatching 2,000 M/T Incineration -

Table 2. Chemical properties of the materials used for the preparation of mushroom substrate.

Substrate pH True OM. T-C TN C/N P,0s KO Ca0 MgO

(1:5) density (%) (%) (%) ratio  (ppm) (%) (%) (%)
Sawdust 51 1.56 99.2 575 0.06 958 30 0.05 0.22 0.02
Ricebran 6.3 1.38 89.8 52.1 2.21 24 178 1.78 0.08 0.46
Eggshell 6.8 2.51 35.6 20.7 0.81 25 2530 0.13 4437 0.62

O.M.: Organic Matter
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Table 3. Change of physical properties of sawdust substrate after the addition of eggshell at different rates.

Eggshell rate Moisture Material wt. Bulk Three phases combination
(v/v, %) content (%) (g/bottle) density Solid Liquid Air
0 65 210 0.25 16 39 45
5 64 224 0.26 17 46 37
10 63 245 0.29 18 49 33
15 61 251 0.30 19 47 34
20 60 281 0.33 20 50 30
30 57 288 0.34 20 45 35

*Basic medium: Pinus sawdust+ Ricebran 25% (v/v)

Table 4. Effect of addition of eggshell to substrate on the characteristics of fruitbody of F. wvelutipes.

Rate of eggshell (v/v, %)

Fruitbody
0 5 10 15 20 30
Length of stipes (cm)? 12.7 12.8 129 12.8 12.0 11.8*
Diameter of stipes (mm)» 3.2 35 2.6* 2.9 3.9% 3.7*
Diameter of pileus (mm)® 9.4 93 89 9.2 9.8 10.0
Number of effective stipes?® 195 227 213 223 169 165
LSD(0.05)="0.96 »0.52 ©1.47 939.35
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Fig. 1. Effect of eggshell added into sawdust subst-
rates on growth and development of F. velu-
tipes.
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Table 5. Comparison of chemical properties of substrate before and after the cultivation of mushroom under

different treatments.

Eggshell pH O.M. T-C T-N C/N P05 K0 Ca0 MgO
rate (%) (1:9) (%) (%) (%) ratio  (ppm) (%) (%) (%)
BI 0 6.0 87.7 50.9 0.90 57 27 0.24 053 041
10 53 846 491 131 37 221 0.26 0.62 0.56
20 5.8 774 449 153 29 376 0.37 0.65 0.55
30 5.3 73.7 42.8 1.09 39 532 0.25 0.78 0.58
AH 0 5.5 88.3 51.2 120 43 Tr 0.29 0.37 0.79
10 5.7 83.1 48.2 1.22 40 47 0.26 0.42 0.75
20 58 75.0 435 1.34 32 169 0.23 047 0.70
30 59 729 - 42.3 1.28 33 304 0.25 0.59 0.82

BI: Before Inoculation, AH: After Harvesting, O.M.: Organic Matter
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