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ABSTRACT

In order to evaluate the effect of substrate and composting duration on biological efficiency and improve some
quality properties of button mushroom (Agaricus bisporus) at different substrates from agricultural waste, a factorial
experiment in a completely randomized design was done with twelve treatment combinations (six substrates and two
composting durations) with three replications. Treatments used in the experiment consisted of substrates including
wheat straw and rice straw as the main material and chicken manure, olive bagasse and horse manure as additives,
and two composting durations (short (16 days) and long (22 days)). Substrate prepared from rice straw and chicken
manure had the highest biological efficiency (67.18 %). Substrate prepared from rice straw and olive bagass had the
highest dry matter (8.73 %), while mushrooms obtained from substrate prepared from wheat straw and olive bagasse
had the highest nitrogen (6.63 %), protein (41.46 %) and antioxidant capacity (54.4 %). Mushrooms produced in
substrate prepared from rice straw and horse manure had the most ash (9.83 %). Mushrooms grown in short method
produced compost had the greatest biological efficiency (42.41 %). Based on this experiment rice straw and chicken
manure were the better economically substrate for button mushroom compost preparation in the northern provinces of
Iran especially Guilan.
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Table 1. Some physical and chemical properties of the used composts and raw materials

*

Organic carbon Total nitrogen Humidity

Composting duration Substrate EC pH CIN (%) (%) (%)
Wheat straw and chicken manure 6.55 6.94 25.55 48.8 1.91 60.6

Wheat straw and olive bagasse ~ 10.2 6.85 51.6 50.6 0.98 58

Short duration Wheat straw and horse manure ~ 7.82 7.16 27.7 48.2 1.74 64.1
(16 days) Rice straw and chicken manure  6.38 7.65 40.16 48.2 1.2 75.7
Rice straw and olive bagass 111 744 471 47.1 1 4.7

Rice straw and horse manure 5.87 745 28.7 47.1 1.64 77

Wheat straw and chicken manure 7.31 7.15 22.35 447 2 62.1

Wheat straw and olive bagasse ~ 10.2 6.91 414 44.7 1.08 57.4

Wheat straw and horse manure ~ 7.74 7.24 25.8 46.5 1.8 64.7

Rice straw and chicken manure  5.36 7.45 26.2 35.9 1.37 75

Rice straw and olive bagass 85 7.33 4745 46.5 0.98 71

Rice straw and horse manure 6.72 7.21 228 42.4 1.86 7
Long duration Rice straw 476 593 77.31 51.8 0.67 13.41
(22 days) Wheat straw 3.15 6.12 111.83 54.8 0.49 15.01
olive bagass 11.1 545 43.82 48.2 11 13.41
horse manure 757 743 24.1 42.9 1.78 12.56

chicken manure 3.74 727 19.1 44,1 231 11.3
Wheat bran 1.87 59 19.19 54.7 2.85 12.77
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Figure 1. Temperature changes of the treatments at different times from composting
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Table 2. ANOVA of the traits after application of the treatments

Mean squares

Source of variation df Antioxidant  Total Total Dry  Biological

capacity  phenolics Protein nitrogen Ash matter efficiency Yield

Substrate 5 1617  0.00096" 111.89” 286 0.3 202" 35737 1165
Wheat straw substrates compared with rice 1 25057 0.0036" 222557 5697 0.3" 0.0078"% 1.87"™ 1427
straw substrate

Composting duration 1 20924 0.00027"¢ 11.94" 0.306"° 0.45™ 023" 6527 216"
substrate and composting duration interaction 5 056"  0.00046° 10.46" 0.267™° 0.36™ 091"  1.26™ 0.511"
Error 24 1.17 0.00013 9.93 0.254 0.16 0.53 0.66 0.179
CV (%) 2.05 9.3 8.6 8.6 1464 941 14.16 13.3

o0 ) 50 Jlasl molaw 5o lo gixe 5 o Jixe juf oS5 A e g % NS

ns, * and **: nonsignificant and significant at 5 and 1 probability levels, respectively.
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Table 3. Mean comparison of the traits after application of the treatments

Substrate Antioxidant Protein Total Ash Dry Biological
capacity (%) (%) nitrogen (%) (%) matter (%) efficiency (%)

Wheat straw and chicken manure 53.3% 38.42° 6.14°% 9.42° 7.54® 520

Wheat straw and olive bagasse 54.4° 41.47° 6.63 6.92° 7.74% 5.7

Wheat straw and horse manure 53 37.42° 5.98° 8.6 7.97® 55.11%®
Rice straw and chicken manure 50° 28.63° 458 7.5% 7.4 67.18%
Rice straw and olive bagass 542 37.87° 6.06° 5.42° 8.73 38.35
Rice straw and horse manure 52 35.87° 5.74* 9.83° 7.04° 14.61°

A5ls ls s B s y0 O grhaw j0 (Se5 g0l by wileas sols lis Sglite By b aS Slan Sk st j0 40
* Means that are shown in each column with different letters have significantly difference according to Tukey's test at 5% probability level.

2 Sszge ey Ole (F Jguz) ol plaisl
by 5l 5 5508 136 2B GuBgp Gliee 2y
Oan Ol b @@l i O3y Ol b
Bonati et al., 2004; Wang ) 598 o 3dgi (5 oo
oz B 4 0b asie Liidss o (et al, 2000
Pl Slule o Gl Fuw o al e
g aly |y (ao,o YAFD) pigp ol o yidies

0392 (solo 3 39290 0bj (g n 9 Bj9r Of e
0ad g, Lawg o] @Y Cdx el axis o &S
L Jcplb (Mollaie & Besharati, 2011) <.l
Oliee et L) 058 5 Glalejl ol @l & azgs
5 Oisr Ol b OV Jso2) s U5 0358
O I G395 G ey o0 5l 4 )8 g
2 09rse Sefsy Olee SBL e 5 0555

£

oo
50wl las Guibyly &350 5l sswlowwsdy s
oy ) e j0 eEan 9 Oigr R S E9
Jogre GilwciwgeS Sae 56 Ll Gl s
OL oy O (59,5 dunlie (¥ Jgo2) s
Vb 50 e 9 Oi9r m GMS g Sl A ol
g paiS G5 s (V) Jgoz) el o pre wo
Oiare B Sl Sl i gy AW
oo plad (asyo FVEF) 59 g (Duo,0 £/PY)
555 9 @y S e e b S0 b Jcnll
OpweS &S J o el gls goe S £ e
YNEY) uiSapm 9 (doy FIOA) 39y olime
S 4 (Fye 95 9 @wip M yw |y (ae)o



£a4

5 ‘Sﬂ e .l I35 51 lag,B ol il
PRROCL STy V| I PP TN S I PR TN g ERVE I P
slr 6ipl 9 S e Olped wilgiee LSl
ol Ooog e RV 5l aST a5 4 e B ud,
35,0yl ol by (Polonia, 2004) el wlsls
Ly i IS U8 Gliee 5y S (59l (slo iy
oo9y 0 ) losed p Lo ey plais! ogr
).) U?"") :\.ILKU 9 CU)J OJS ).«.....u LSLAQ ;);.\.Aol.vjs
Sy g A g pasS S 4y Cud (55 Cundy
SRS 5y 50 9gzge Slag,iSh axs o
el g adl toli8l Lo Lt YU sles o 4 o8,
(a8 s ,Se) b ol
Slasl plply al s e 3 L & o0 o
5o s plad ) gpan IS 8 s ol 99,00
lod Sueaidy hg, U owolisS b, GSLQ)' alold
b glos @ pgn; AW 5 paS 25
A g gy (a5 s gloo S o po 09 503
5 95 s o2l 5L YL Gley 85k cnl s s
il e wlas Lo 4 o s 45‘5317;;1)’1

RUSMESTS

Al 5l oadizl el o Jid aw (] )0 a5 85, o0
5o Lol wlonds 4528 gm; A 5 i QIS fw o
bi> 25250 laJid gy A 5 paS AL e
o ) slog B Caeails gy 50 a0 wiloas
s wisls plail o> & ) gt JS J2
G bgye sl lod (siluiimgieS S )
525 090 Jal iy Ogr paS 1S 51 SVL i
Ay bl ead plml iy byl o S 8
sdnlcwsds slag B cusloy @bt 0 a5 jebiylea

RESTHNICN N

9 005 a3 803L » (gilwimgreS oo g s £45 3l 1)K 5 Slgils Slae,

YY-FF g0 50 i (laeSS (STe5 7,8 poadincs
P CIN s ST g sl oS3 (59 o o 2oy
e 5o Gialidl o yiion il (OVF) Cgllae v
Farsi & ) ol aalss conliv 7B podins (g y
sdwlussas zls a5 Jl>,o (Pourianfar, 2011

Lol gg050 pl pilad bLS I sauas i

J P 2 GiltangpeS Lo gy g9 Jiliko ]
Alals plas Gubyly &3m0 5 eawlewsay s
B Ol 2 3lodgeS Sae g e g9 Jlite
30V Jsox) conl o gms 0o )0 O maw o S
05 AW g miy OIS (g5l s SedlisS o
2 Sl SIE S lee HNVF) (S0l cn SVL
slo plas J5 8 ol SN @8 5 039 05
G (wals) e 05 g puF IS s b as
F A8 S &S e wcllas ghle pime
L @8 5 0is ps5 5 el SIE 0,5 o <N+ 7)
595 g mn S 5 (e 05 s S sl
G S bao)s ) mhaw p3 a5 WS adgi ol
(0 Jgoz) axsils Hlo pixe BB £ 10055 g paiS
Ui 5 pasS IS (gl ymn Saeadly (B9, 5o
S oS hes N GSle 5V )
a5 3l pelarst 093 4 1) (7,8 5 0jg p5 2 el
oy B e j3 (£ye 355 5 puiS A5 e b
Ok S S s g o gae IS
@8 5 09 5 2 el SIE 25 s N0 T)
G g (e 095 g min A Glaiw 4 by
555 5 paS GRS e L 45 0gr (ol 055 5 @iy
O Jgo2) <
@ sy A lals Gogil aS eal )15

wmil e DS

9 ) Pl iy o Slee p Bao slag B

SlaeSs 7,8 SonaSlol cud b 5 oogicam s )5 » gilucusas Sos ,.4[3 Sl dulio F Jgu

Table 4. Mean comparison the effect of composting duration on biological efficiency and antioxidant capacity of
Agaricus bisporus

Composting Antioxidant capacity Biological efficiency
duration (%) (%)
Short duration (16 days) 50.31° 42.41°
Long duration (22 days) 55.13° 35.23°
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* Means that are shown in each column with different letters have significantly difference according to Tukey's test at 5% probability level.
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Table 5. Mean comparison of the interaction substrate and composting duration on yield and total phenolics of
Agaricus bisporus

- - Total phenolics Yield
Composting duration Substrate (mg GAE/gr FW) %)

Wheat straw and chicken manure 0.133 21.72

Wheat straw and olive bagasse 0.130"* 441"
Short duration (16 days) Wheat straw and horse manure 0.130"° 21.92"
Rice straw and chicken manure 0.106™ 15.70°
Rice straw and olive bagass 0.140" 11.54™

Rice straw and horse manure 0.106™ 403"

Wheat straw and chicken manure 0.120 18.52

Wheat straw and olive bagasse 0.143" 0.377
Long duration (22 days) Wheat straw and horse manure 0.133"* 17.32"*
Rice straw and chicken manure 0.103"* 17.38"*

Rice straw and olive bagass 0.103" 8.92”

Rice straw and horse manure 0.11"* 2.66"

Jsl Jole s 0 sals a4y cod 0o )0 Y 50 Jloixl zshaw o lo poe g o pae e o3 5 4y s g % S
ns, * and ** nonsignificant and significant at 5 and 1 probability levels, respectively, compared with the control of the first factor.
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