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Applicability of Spent Mushroom MediaasHorticultural Nursery Media

Chan-Jung L eg, Jong-Chun Cheong, Chang-Sung Jhune, and Seung-Hwan Kim'

Mushroom Research Division, National Ingtitute of Horticultural & Herbal Science, RDA, Suwon 441-707, Korea

This study was carried out to investigate applicability of Spent Mushroom Media(SMM) as horticultural
nursery media. After the mushroom has been harvested, the SMM contains a lot of organic material,
different microorganism and high density of mushroom hypha. The pH, phosphate and exchangeable
cation concentrations of SMM of Flammulina velutipes were higher than those of any other treatment. The
CEC and NHs-N were the highest in SMM of bottle-cultivated oyster mushroom (Pleurotus ostreatus).
Bacteria and fungi showed the highest density in SMM of Flammulina velutipes. Most dominant bacteria
were Microbacterium sp., Rhodococcus sp. and Agrobacterium sp. in SMM of Flammulina velutipes and
Bacillus sp., Pseudomonas sp., Curtobacterium sp. and Microbacterium sp. in that of Pleurotus eryngii. The
SMM contained high density of mushroom hypha that inhibited germination of seed and growth of young
seedlings. Therefore, composting process of the SMM is indispensible to decline of vitality of mushroom
hypha. The SMM of Flammulina velutipes with 0~30% vermiculite showed high germination rate in red
pepper and chinese cabbage seeds. SMM of Pleurotus eryngii with 20% vermiculite showed 100%
germination rate in red pepper seeds, but chinese cabbage seeds nearly failed to germinate with 30%
vermiculite. The growth of red pepper was increased according to increasing mixture ratio of vermiculite.
Accordingly, we concluded that SMM of Flammulina velutipes contained 0~30% of vermiculite can be used

to horticultural growth bed for red pepper.
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Table 1. Chemical propertiesof spent mushroom media.

119

SvM’ pH Moisture CEC NH4-N NOs-N P:Os K20 CaO MgO
15 % cmolc kg mgkg" mg kg™ %

Flammulina

. 8.6 534 6.3 131 10 273 123 227 0.56
velutipes
Pleurotus

" 72 57.7 86 35 92 203 1.09 157 043
eryngii
Commerca 78 637 95 14 tr. 052 080 153 036
media
" Spent Mushroom Media, * Coco peat + Peat moss + Perlite(80 : 15: 5)
Table 2. Amount of microbial population in spent mushroom media.
Aerobic bacteria Actinomycetes Fungi
gvl M 6 -1 -1 v -1y
(x 10°fug?) (x 10°fu g (x 10%cfu g?)
Flammulina velutipes 542 nd 38
Pleurotus eryngii 13 nd 0.1
Commercid media 122.0 nd 45.0
Table 3. Dominant microbesidentified in spent mushroom media.

SVM Genus

Flammulina velutipes
Pleurotus eryngii

Agrobacterium sp., Curtobacterium sp., Defluvibacter sp., Microbacterium sp., Rhodococcus sp.
Bacillus sp., Curtobacterium sp., Microbacterium sp., Plantibacter sp., Pseudomonas sp.

Curtobacterium sp., Labrys sp., Microbacterium sp., Mycobacterium sp., Nocardioides sp.,

Commercid media

Pimelobacter p., Sohingobacterium sp., Senotrophomonas sp.
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Fig. 1. The photographs showing ger mination of chinese cabbage on spent mushroom media.
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Table 4. Chemical properties of spent mushroom media after the fermenting process.

SMM pH EC CEC T-N P:Os K20 Ca0 MgO
15 dsm* cmole kg™ %
Flammulina
velutipes 71 4.3 205 23 5.2 14 4.8 19
Pleurotus 71 54 19.3 17 6.1 14 39 20
eryngii
Table5. Chemical propertiesof spent mushroom media on mixing ratio of commercial media.
Mixture Ex. cation
MM per pH EC TN AVPOs
raio K Ca Mg
% 15 dsm’* % mgkg' = e cmole kg -mmeee -
20 70 110 237 385 081 581 348
Flammulina 40 71 299 120 1577 347 714 562
velutipes 60 7.3 200 184 1517 0.59 9.29 6.63
10 7.7 393 315 3,089 0.88 11.82 10.40
20 7.3 150 227 442 0.79 6.99 289
Pleurotus 40 6.7 1.66 140 2,835 531 843 5.26
eryngii 60 74 263 151 3541 0.57 12.29 594
100 74 281 2.74 4,385 6.43 1519 7.89

80

a0

40

Temperature(T)

Pleurotus eryngii
- = = Flammulina velutipes

20
a 10 20 30 45
Elapsed days

Fig. 2. Changes of temperature during the fermenting process
of spent mushroom media.
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Table 6. The germination rate of red pepper and chinese cabbage on the nursery bed according to the mixing ratio of spent
mushroom media and ver miculite.

. Vermiculite mixing ratio (%)
Cultivar SMM

0 10 20 30

Red pepper Flammulina vel utl.p')s 100 100 100 100
Pleurotus eryngii 2 0 100 100

Chinese cebbege Flammulina vel utl_r_xs 92 100 100 100
Pleurotus eryngii 0 0 0 10

Table 7. The germination rate of red pepper and chinese cabbage according to mixing ratio of spent mushroom media with
commer cial media.

SMM vsCM' (ratio)

Cultivar SMIM
0:100 20:80 40: 60 60:40 100: 0

Red pepper FlarmullnavduUEB 100 100 100 100 100

Pleurotus eryngii 100 100 84 84 0
Chinese Flammulina velutipes 100 100 100 9% %4
cabbage Pleurotus eryngii 100 100 88 36 0
" Commercial media
Fob wFo| wolgo] 0% o|aR Wolyov), 53 TF FHE 4SS 2AE) A8 AZYEAD F
Mol e EFHIgol Zrhgl mEh wolgol F 0 AL 0-30%M &R EFW A AolwAn Zrg
As] Axg AAE Bk wepxd Sve] 2l gl gHufx] BE A4 g go] TSRS 24
A A FF ool @ UAL AdE wE Fe  AAF % 2Fol FrrEon, S8 Zreh
ol ATk AbE Ht} (Table 7). A2 ol8d AEA MSZrt7 m=ddeodch

Table8. Thegrowth of red pepper accor ding to mixing ratio of spent mushroom media and ver miculite at nursery bed.

Mixtur Plant Root Root Top/R hlorophyll
SMM pure \ Fresh weight o _ p/Root Chiorophy
ratio height length weight ratio (SPAD-502)
% cm 9100 Plants™ cm 9100 Plants™
0 65 26.1 8.1 121 24 305
Flammulina 10 7.2 22 98 111 20 319
velutipes 20 93 499 136 157 32 346
30 88 404 83 11.0 37 300
0 N - - - - -
Pleurotus 10 58 77 56 20 37 292
eryngii 20 88 358 101 144 28 319
30 141 816 114 460 25 345
Commercia media 0 16.2 1432 140 389 38 46.1
" No growth

Fig. 3. The photographs showing growth of red pepper according to mixing ratio of spent mushroom media and ver miculite.
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