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Tabel 1- Physical and chemical analysis of different composition of casing soil

)W Ca Mg TH** TDS*** EC
Treatment (mg1™h (mg1™h (Cr::gcl(') f‘) pH (mg1™h (ds m™)
P* 16 81.5 4875 7.72 10093 16.02
PV 33 39 3600 7.12 8051.4 12.78
PC 33 24 2850 743 5317.2 8.44
PA 28.5 37.5 3300 8.08 7421.4 11.78
PS 66 72 6900 7.91 20979 33.30
PVA 31.5 40.5 3600 7.12 8013.6 12.72
PCA 24 27 2550 7.79 5852.7 9.29
PSA 64.2 72 6810 8.08 18837 29.90
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+ a0y Fe Cp SBPCA o Ve Sl JEd+ aop Ve CanguaS ojg+ dioyd £+ Gy SBPVA 0o )0 Fr 0l Bpuae CavgeaS + o pd £+ Cy S :PS
o3 Ve Jlad 3+ aoyd Yroad (B pae CungreS + Mo pd £y S PSA 0oy Ve Jlad JIEd + dojd Yoy gSsS

(Po2se 5 ol £g02ee) JS (5w s

Joloee dols dlge S s
*P: peat soil, PV: peat soil 60%+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%,
PS: peat soil 60% + spent mushroom compost 40%, PV A: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil
60% + cocopeat 30% + activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% +
spent mushroom compost 30% + activated carbon 10%.
** Total hardness
*** Total dissolved solids



IFAY jleg ) oyl FY b (559105 alio g pole) Ll pole wyyis V¥

aS olajey.ad pll &iljey g 4 lag )8 cudldy .ad el

b Egd )l Glgie 4 aad oy Jlod el g it

A5 bl jlos Sl Cubldy S A ggerme )3 43S Cuf >

w9 (rjg Wl Foyb ol (a5 pn 53 (6 pSoilul (sl yialyl
Adg B SaMS g dilu Jobo

9 Minitab17 ¢ Excel (cLa,l;8l o5 5l odlatwl b Waodls 3JUI

0 Jlois! oo 0 LSD yig, jl edlaiwl by Lo pSlso duanlio

W Pl?ul o yd

PC (lajloi )3 (plopw S jl o) VU bog B ool

5oy SBYPCA 4 (1o)d Fr CysSeS + don Fe cay SB)
LA edalie (Mopd Vo Jld I3+ oy Ve sS oS + o yd
@ o Sy Sloogad > 4 loss 93 cpl oy o0 )l 40
osloly 43S gt Wasd g dls e 3)ly i p bjless 4y
ol g8 by il (gl p3 calise slajlows 3 4 by
P SN i 1, She g i ¢ Sjg (160ke 0, Slee Sl 2l
b g ) als Jsb (1 Kle Chio o U g o ) e

(Y942) 592 5> (sine 22

L s )90 (oo slacans b OS5 opl cm dsjo
U3 i S 5 elaS LS ] 9 505 S 5 ey S
5 Ode dy g 4 aty gyt (Bl Sex¥e Saodly slees
Sl o 40,8 03y5 b o, 5 5l a0 VO slod 3 5 el
sbayless (a8 SlasS L duome (b 3w g (gl gl
3 by SB el 3,8 Jite ialej] classly 4 a3 S
Ologad g oS5 gy b 435 e )3 yia lo ¥ a2
sl oA 03)91 ) J9A> JEl (_ga.w»y Sk dLb)l.o..u
bS'sh (59) SB cugb) bas can (208 Sllas jl
0 Gl Lo alsyo opl 55 b 0xiligy (St (sbao i b
gy by L ana)S bais 00)0 A0 s )3 ol gy 5 YO
H 590 03 dpidsy bl (o & il SB S50 bpgiluss
ol Ve Colie a by bl ( 2aSB Slles plol
b )S ploul L de jl eslatel b g (moyeyie +/VY gdaw) S'oly
Ar poslie bjlas 5153 &8 (Sloj ((2ISE l (pmg S9) 03)k
slsul )9_Jc.~ocb uJLo).m 69..» )| IAVATY) b..\JL.uy I) Sk Gla.w Lo yd
L ol colod pshato ol 4y .0 o0litol g, sl clo gl
o3y LSV a¥d € 5l aisls FA 0,90 5 55 g8 5 kil
316 lotin 5 gl S5 5 e 59y g 3,5 Lads ao
Lagl g9y 22 ol sl 31 oalisl b a8 sy Cgloy i 00

Agaricus bisporus (Lange) Jéw 5] 405> z,18 1> Cudld o il (pdgl 0us (635031051 Olho il ylg @300 gl -Y Jgas

Tabel 2- Analysis of variance of measured traits in first flash in Agaricus bisporus (Lange)

Olar o (165
ol i aolie Mean of squares
Tome jlaeys 3Sles Lz, B 9 (eNlbe T8 sl Job il SAWS b 1SSl
‘S/::.lil;lc:i:o(:lf df yield Mean of mushroom Mushroom number aBlw Mean of cap
weight . diameter
Mean of stipe
length
o 7 702127 ** 71.83 ** 4122.5 ** 0.23* 0.35 **
Treatment
et 16 81911 14.54 769.5 0.075 0.022
Error
Js 23
Total

2oy ) 50 Jlas! o 13 5 pxe iy 4 FHF
** * Significant at 5% and 1% probability level, respectively
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Tabel 3- Mean comparison of measured traits in first flash of Agaricus bisporus (Lange)

bz, iy (ke L aBlw Job (Sko
3,5des z, Bsla ‘. <
" Yield =) Mean of stipe S2YS phad Sile
Wl 2 Mean of mushrooms Mushroom lenght Mean of cape diameter
Treatment (g m™) iocht number
weig ) (cm) (cm)
® (per '
p** 5040.29 a* 19.49b 266.67 ab 1.33 bed 3.94b
PV 1148.60 a 19.26 b 254.17 abc 1.33 bed 395b
ab
PC 4785.83 1242 ¢ 366.08 ab 1.14d 3.35d
PA 1384.67 a 14.24 be 433.33 ab 1.27 bed 3.54d
PS 5769.46 ¢ 27.75a 25d 1.74 ab 439a
PVA 2370.83 bc 16.48 be 158.33 bed 1.17 cd 36lc
PCA 5490.29 a 13.40 be 42221 a 1.62 abc 347 cd
PSA 975.00 ¢ 18.71 be 56.92 cd 1.90 a 3.99b

o9 T doyd Be iy SB PV teyy S PR s 00)0 0 o )3 )l gixe @glisasls LSD yge3l oluoly S e Ggys (chly (slapnSibe gimpm > *
0l B puas CuwgpeS + duoyd Fo Gy SBPS caon Fr Jlad Jed+ ao)d Fe oy SBPA c s Fr CansSsS + don Fr cay SBPC ¢ aopn Fr CunguaS
famyd Ve Jld S+ aopd ¥ CangSeS + do 3 £ Gy SBPCA fusopd Ve Jld JLd+ 2o pd Vo CawgraS (soyg + dopd £+ oy SBPVA (0o 3 ¥
DV Jd JES 4+ o3 ¥e 0l B pas CungreS + Mo pd £ oy S PSA
*In each column, means with the same letters had no significant difference, base on LSD test at p<0.05. **P: peat soil, PV: peat soil
60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent
mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% +

activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost
30% + activated carbon 10%.
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Tabel 4- Analysis of variance of measured traits in second flash of Agaricus bisporus (Lange)

Olaypo (b
Mean of squares
Oyt glia wlian,y  Sks gl i oilbe  glolw U onSlke  SRMS kS (ke
Sou.rce.: of df Yield Mean of Mushroom aBlw Mean of cap
variation Mushrooms number M diameter
ioht ean of
welg stipe length
7 406710%* 2.29 ** 35194 % 0.095%* 0.55 **
Treatment
s
16 63734 9.004 217.5 0.022 0.078
Error
£ 23
Total

2oy ) 50 Jlas ! pdaw )3 5 pxe s 4 FHF
** * Significant at 5% and 1% probability level, respectively
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Tabel 5- Mean comparison of measured traits in second flash of Agaricus bisporus (Lange)

o 3, 5des W z,)8 9 wNbe &8 ol Bl Job (5o b3 (Sike
Treatment Yeild Mean of mushrooms Mushroom Mean of stipe SaWs
(g m?) weight number lenght Mean of cape
(g) (per mZ) (cm) diameter
(cm)
pr* 2843.04 b* 13.08 ¢ 222.21b 1.22b 35¢
PV 2591.67b 15.96 be 159.71 be 1.40b 3.71bc
PC 5236.13 a 11.59¢ 448.58 a 1.29b 330c
PA 3593.46 ab 15.81 be 225b 1.29b 3.99ab
PS 403.88 ¢ 19.91 ab 19.42d 1.22b 437a
PVA 3932.79 ab 19.62 ab 175.92 be 1.34b 4 ab
PCA 4791.67 a 12.29¢ 39442 a 1.26 b 333¢
PSA 2311.13b 2331 a 101.38 cd 1.76 a 4.36a
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*In each column, means with the same letters are not significantly different, base on LSD test at p<0.05.**P: peat soil, PV: peat soil
60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent
mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% -+
activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost

30% + activated carbon 10%.
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Tabel 6- Analysis of variance (Mean of squares) of measured traits in third flash of Agaricus bisporus (Lange)
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Mean of squares
W) JUVET I 7119 axys _ 5 - S5
Sl & )— o _ i ) J?but‘.s’l!‘." &W}Ww&‘gﬁ
Source of sol3! 5 Slos bz ,B Jis oebe T,B S il Mean of cap
variation df Yield Mean of Mushroom . diameter
Mushrooms weight number Mean of stipe
length
Slosd s . . .
7 271729** 1483.3 ** 4407.4 ** 0.57 ** 7.25 **
Treatment
s
16 22826 202.3 220.7 0.19 1.39
Error
K 23
Total
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**Significant at 1% probability level
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Tabel 7- Mean comparison of measured traits in third flash of Agaricus bisporus (Lange)
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o Yeild Mean of Mushrooms Mushroom Mean of stipe SA - be
Treatment (g m?) weight numbezr lenght Mean of c(:gle) diameter
(g) (per m’) (cm)
bc*
ek

P 215554 20450 105.54 ¢ 1.44 ab 4420

PV 1750.00 ¢ 17.52b 9721c¢ 1.04 abc 3.97 be

PC 3097.21 ab 10.1b 255.54b 0.92 abed 3.31 bed

PA 1409.71 cd 17.96 b 8333 ¢ 1.09 abe 4.18 be

PS 116.67 ¢ 7b 554c¢ 0.27d 1.34d
PVA 2277.75 be 74.1a 73.58 ¢ 1.65a 6.57a
PCA 3759.71 a 89Db 49250 a 0.86 bed 3.24 bed
PSA 326.38 de 8.28Db 29.17 ¢ 0.61 cd 2-31cd
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**In each column, means with the same letters had no significant difference, base on LSD test at p<0.05. **P: peat soil, PV: peat soil
60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent
mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% +

activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost
30% + activated carbon 10%.
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Tabel 8- Analysis of variance of measured traits in total of three flashs of Agaricus bisporus (Lange)

Ol o (b
Mean of squares
Shoj deold
oy s il i aade 39 (Nl oSle Sbe
Ol i lio ay LI 2,95 Job G 2, ol Bl .
Source of sl il P Bga0 5 Sos &= 2 M) hroom o A
variation df ’J Fruiting Yield mean of ushroo Mefm of SaWs
Duration . mushrooms number stipe M
duration . ean
between weight length of cap
casing to diameter
first harvest
flash
Treatment )ls 7 44.08 ** 125.89**  3372430** 60.53 ** 27195 ** 0.025 ** 0.41%
Error s 16 1.61 34.84 163338 6.11 3269 0.009 0.069
Total Js 23
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**Significant at 1% probability level
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Tabel 10- Mean comparison of measured traits in total of three flashs of Agaricus bisporus (Lange)

slosd Sl dhold  ogi 8593 Job 3,5os Aok gl ole b Sbe
Treatement ] 3 Yield 3 Mushroom 3
[ERPEXULES u?a: @m?) Mushroom.s z8 I Bl Job Sas
old gl Fruiting mean weight (per m?) Mean of Mean of
Lo duration (g) stipe cap
Cunila (day) length diameter
Duration (cm) (cm)
between
casing to
first
harvest
flash (day)
pH* 30.66* c 31.66 ab 9562.21b 16.78 be 594.42 bed 1.27 be 3.82 be
PV 29 cd 33a 9780.54 b 17.86 be 568.42 bed 1.36 abc 3.83 be
PC 26 e 29.66 ab 11840.83 ab 12.19d 908.33 ab 1.27 ab 3.83 cd
PA 28 de 29.33 ab 10772.79 b 14.83 cd 741.67 be 1.23 ¢ 3.66 bed
PS 36.88a 15¢ 1166.67 d 2496 a 4583 ¢ 1.5a 440 a
PVA 28.66 cd 32.11a 5200.00 ¢ 18.97 be 451.38 cde 1.43 ab 4.03 ab
PCA 2633 ¢ 33a 14042.38 a 11.29d 1297.21 a 1.33 abc 3.27d
PSA 3333b 21.66 be 3650.00 cd 20.60 b 187.50 de 1.26 ¢ 4.10 ab
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**P: peat soil, PV: peat soil In each column, means with the same letters had no significant difference, base on LSD test at p<0.05.

60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent

mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% +

activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost
30% + activated carbon 10%.
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Introduction: Today, due to increasing world population, food needs to be provided from different ways.
The white button mushroom has also become an important constituent of a healthy diet. Their nutritional value
relies on relatively high protein, minerals, vitamins, essential amino acids content and low calories. Mushroom
mycelia growth and mushroom development are not only related to genetic factors but also depends on
environmental, chemical, and microbiological conditions. Casing soil can protect the compost against
desiccation, supporting the mushroom against pests and diseases and providing sporophores development and
development and growth of mushroom by gas exchange. Casing layer provides an environmental change in
which the mushroom shifts from a vegetative stage to a reproductive one due to microorganisms in the casing
soil. Casing soil bacteria influence productivity, product quality and uniformity. Physical and chemical
properties of a good casing should be high porosity and water holding capacity (WHC), pH range from 7.2 t08.2,
low content of soluble inorganic and organic nutrients and free of disease and pests. Many materials, alone or in
combination, have been used as casing both commercially and experimentally, although only a few have been
shown to be practical application. Peat is generally regarded as the most suitable casing. Because of its unique
water holding and structural properties, it is widely accepted as ideal for the purposes of casing. Peats has a
neutral pH and because of it contains organic matter and granular structure can stay porous even after a
consecutive irrigation, hold moisture, allows appropriate gaseous exchanges and supports microbial population
to release hormone-like substances which are very likely involved in stimulating the initiation of fruit bodies.
Peat and limestone commonly used as a casing soil, however problems associated with its use, especially
viability, depletion of reserves and alteration of ecosystems, have led to the search for alternative materials.

Materials and Methods: In order to investigate the effect of different compositions of casing soil on the
white button mushroom (Agaricus bisporus Longe) cultivation, an experiment was carried out in laboratory of
mushroom research, Department of Industrial Fungi Biotechnology, Iranian Academic Center for Education,
Culture and Research (ACECR- Khorasan Razavi), in 2015. The experiment was conducted in a completely
randomized design with 8 treatments and 3 replications. The treatments were including peat soil (100%), peat
soil (60%) + vermicompost (40%), peat soil (60%) + cocopeat (40%), peat soil (60%) + activated carbon (40%),
peat soil (60%) + spent mushroom compost (40%), peat soil (60%) + vermicompost (30%) + activated carbon
(10%), peat soil (60%) + cocopeat (30%) + activated carbon (10%), peat soil (60%) + spent mushroom compost
(30%) + activated carbon(10%). The treatments were applied on the compost block (40 x 60 x 20 cm sizes), that
inoculated with the mushroom spawn, commercial line Al15. The investigated characteristics including
mushrooms yield, mean of mushroom weight, number of mushrooms per square meter, mean of stipe length,
mean of cape diameter, which was measured in each harvest flash, separately. The traits were measured three
times from casing to first harvest flash and harvest period.

Results and Discussion: The results showed that the longest duration between casing to first flashing
belonged to peat soil (60%) + spent mushroom compost (40%). The lowest duration belonged to peat soil (60%)
+ cocopeat (40%), peat soil (60%) + activated carbon (40%) and peat soil (60%) + cocopeat (30%) + activated
carbon (10%). Treatments with the lowest duration between casings to first harvest flash, produced the most
yield. The results also revealed that casing soils treatments contained cocopeat(40%) and cocopeat(30%) +
active carbon(10%) had the highest yield, fruit number, fruiting period and shortest duration from casing to first
harvest flash as a good characteristic, although the mean of mushrooms weight and diameter of cape were lower
than other treatments that it affect on marketing quality. Two treatments including spent mushroom compost
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(40%) and spent mushroom compost (30%) + active carbon(10%), had the lowest yield, fruit number, fruiting
duration, the longest duration between casing to first harvest flash as an unfavorable characteristic, although
these treatments had the highest mean weight and cape diameter. Overall, the results showed that spent
mushroom compost utilization as casing soil is not economically cost-effective.

Keywords: Mushroom stipe length, Mushroom Flash, Mushroom Cape diameter, Mushroom weight






