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Substrate type c1 2 C3g Y yg 4 Means of Substrate
Si 456.9 464.9 444.3 476.7 460.7
Sii 420.9 462.3 433.6 498.3 453.8
Siii 442.8 455.2 433.5 449.0 445.1
Means of Casing Layer 440.2 460.8 437.1 474.7 453.2
LSD (P<0.05) S=17.61, C=20.34, S*C=35.22
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Si 22.55 23.35 22.61 24.30 23.20

Sii 38.65 43.82 40.67 43.98 41.78

Siii 27.20 30.45 29.51 34.14 30.33

Means —— of 29.47 32.54 30.93 34.14 31.77
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LSD (P<0.05) S5=2.215,C=2558, S*C=4.430
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Casing layer type | Means of

Substrate type Cl C2 C3 C4 Substrate

Si 20.28 19.89 19.86 19.64 19.92

Sii 10.92 10.63 10.80 11.62 10.99

Siii 16.75 15.32 14.86 14.65 15.39

Means -~ of 15.98 15.28 15.17 15.30 15.43
Casing Layer

LSD (P<0.05) S=1.262,C=1.458, S*C=2.524
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Casing layer type | Means of

Substrate type C1 C2 C3 C4 Substrate

Si 36.52 36.08 37.03 34.65 36.07

Sii 44.23 42.02 42.13 45.68 43.52

Siii 43.53 43.45 42.02 43,51 43.13

Means ~ of 41.43 40.52 40.40 41.28 40.91
Casing Layer

LSD (P<0.05) S5=1.874,C=2.164 , S*C=3.748
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Casing layer type | Means of

Substrate type c1 2 C3 c4 Substrate

Si 17.75 17.50 17.03 18.13 17.60

Sii 16.86 16.00 15.96 17.23 16.51

Siii 19.35 18.68 17.98 19.96 18.99

Means ~~ of 17.99 17.39 16.99 18.44 17.70
Casing Layer

LSD (P<0.05) S=0.543, C=0.627 , S*C=1.086
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Substrate Casing layer type | Means  of

type Cl C2 C3 C4 Substrate

Si 7.960 8.210 8.200 8.430 8.200

Sii 8.300 8.150 8.170 8.230 8.213

Siii 8.130 8.150 8.230 8.720 8.307
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252 63.00 zY) 558l aa skl

Shil U 3,00 Baa o Lagln Jalilly sl 459 (N Bamsl LU G 7 st
(a3 sl L))

Casing layer type

Substrate type C1 o C3 Ca Means of Substrate

Si 59.00 59.00 57.00 57.00 58.00

Sii 63.00 63.00 59.00 58.00 60.75

Siii 62.00 61.00 59.33 59.00 60.33

Means - of Cf;;;;? 61.33 61.00 58.44 58.00 59.69
LSD (P<0.05) S=1.951, C=2.253, S*C=3.902

« Aspartic acid ¢ Alaning 4is¥) alea¥) a8 Sllal Slaa) Jlail) jelal 4l dea (1
10 59 58 Jsas ) Aaiall 4yl sk daal 8 Threonine s Glycine «Glutamic acid
Copelal Ayl sda 8 Aardiaal Adaaill g dae 30 Bla Y1 G ¢ Il e (12 511
s sine Lilanl 356 388 . Glutamic acid Aspartic acid cpadall S gl A Lads s
axS / a2 8.332 (Si )-Luul‘ e Aaiidly Aspartic acid ! paslall e 4y el sl
( Siii 5 Sii ) Gpbesl) e Aatially ) S3) Gaelall o £y el a5 sine e Gila 0
¥ Gadall e A el alual) (5 gine 35, il e Cala ()5 38/ a2 8.250 5 8.238
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oo Lilaal calialy Cala ()55 228 / a2 8,343 (C3) debarall 4y 55 slainly datidll 5 Aspartic acid
005 exS /o2 8200 5 8247 (C4 5 C2 ) dskaill 4y alasindy Aamiall 4 el slua¥l (5 gina
i il ()5 038 / o2 8,490 plll et (C3) x (Si ) dalaill el | sl e e ol Cila
/ a& 8080545\&\(C4)><(Su) daladll aeiy ¢ 5 A colalall e Giad b e Lilcaal
Ll Y il 8 dplanl (3508 asas aae 10 s @by edais . (9 Jsan ). ila ()5 S
Aodaail) clada & el Glutamic acid @m‘z’\ aaall (e 40 4l (.,me S sina Lgs 4.1;:))3\
S / a2 16.664 o8 (& sine aillacly (C1) dbarill &y 5 aladind 4 Lalaal 35655 Lozl 5 1,3
) dalaill el cila )5 axS / ae 16,457 hel @l (C4) dudarall 4 5 aladinl e Gala ()5
/4 16.700 2% Glutamic acid (ed) (raslall so &yl a5 gine e (C1 ) x (S
oL Gla 035 oS / a2 16.350 il Aad B (C4 ) x (Sii ) Jalll el Ly Cila (155 S
Slo dulas) dad 13 \yh@d;\;ﬂ\jmbq&\uﬁum& dasdll O iy Aue ol Jalu Yl jelas
511 58 Jshall) Threonines Glycine s Alanine i) alaall (e 4y il aluall (5 sina
(12

Jhil gl aal) (5 giaa o Lagia JAINN g Adaaill 4y g o) gl il Cun 8 Jgda

(Sl s axS/ a2 ) Alanine i) caladl ¢ sl )58

Casing layer type | Means of

Substrate type C1 C2 C3 C4 Substrate

Si 8.29 8.26 8.02 8.12 8.17

Sii 8.04 8.16 8.22 8.11 8.13

Siii 8.11 7.68 8.07 8.01 7.97

Means = of 8.15 8.03 8.10 8.08 8.00
Casing Layer

LSD (P<0.05) S5=0.727,C=0.839, S*C=1.454

Sl (g a pal) (5 i Ao Lol JAIA g Adaiil) 4 iy (o 550 Dol S8 G 9 Jsia
(S s aS/ a2 ) Aspartic acid () paaall g glanll 5N

Casing layer type | Means of

Substrate type c1 c2 C3 Ca|  Substrate

Si 8.250 8.290 8.490 8.300 8.332

Sii 8.400 8.150 8.320 8.080 8.238

Siii 8.260 8.300 8.220 8.220 8.250

Means of 8.303 8.247 8.343 8.200 8.273
Casing Layer

LSD (P<0.05) S=0.0708 , C=0.0818 , S*C= 0.1417

Shil g il ) (s gina (o Laghay JaIA g Adaill) 4 559 (o 0 T sl) 50 G 10 Jsss
(Sl 0)saxS/ a2 ) Glutamic acid (¥ gaaall (e slandl ) 5N

Casing layer type | Means of

Substrate type 1 C2 C3 ca Substrate

Si 16.620 16.600 16.447 16.500 16.542

Sii 16.673 16.670 16.610 16.350 16.576

Siii 16.700 16.390 16.400 16.520 16.503

Means of 16.664 16.553 16.486 16.457 16.540
Casing Layer

LSD (P<0.05) S=0.1576, C=0.1820, S*C= 0.3153
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SRl o ) (s gina (o Laghay JAIA g Adaill) 4y iy (o 0 T sl) S50 G 11 Jsia
(ke )35 038 / a2 ) Glycine ciad) paalall o slianll ),

Casing layer type
Substrate type C1 2 c3 ca Means of Substrate
Si 3.140 3.160 3.140 3.127 3.142
Sii 3.200 3.150 3.170 3.140 3.165
Siii 3.100 3.140 3.140 3.200 3.145
Means - of Cf;'yr;? 3.147 3.150 3.150 3.156 3.151
LSD (P<0.05) S=0.1087,C=0.1255, S*C=0.2173

SRl o i ) (s sina o Laghay JAIA g Adaiil) 4y iy (o 0 T sl) 50 G 12 Jsia
(S G5 eSS/ a2 ) Threonine (AY) paalaldl (e sl i, 5Y)

Casing layer type | Means of
Substrate type Cl C2 C3 C4|  Substrate
Si 3.960 3.987 3.900 3.900 3.937
Sii 3.890 3.900 3.910 3.923 3.906
Siii 3.900 3.920 3.920 3.890 3.908

Means of
Casing Layer 3.917 3.936 3.910 3.904 3.917
LSD (P<0.05) S=0.1474,C=0.1702 , S*C=0.2949
+ AZBLL)

I Gl e oo bl sise 05 b as SISkl Flaly de) ) pa
cagm\wajusmsdaw\u_\chu)l\dlojﬁucML\.I)S.IZO lm.uu).u&\
1991 « a3l Aateal) ) 4 oS Ca g plall i 400 o8 e 8 (S5 e dlle 58 LaléiaY)
A pally Adaial) 5 s due )1 ol g1 jpand & Juad) 500 (i am . (12002 ¢ Qs
iy, (1987 « Quimio ¢ 1985 ¢ s als Chaudhary ) Jstlull due Lea &1 elly 5 4l
Lol g1 el 408 Cadal ) dabisal) e ) 3l dalu ¥ eliand) 51551 s i) Cadlial o gay
il 4l clisSall o ading @Al Al Al aslillaiay Shaill Je olaely g b
Ao abatadl 3 5aladl (5 A1 @lS yall g oSl g 5 LU sldl s 5Ll e W) gina s Jalis oY)
Gy g ddaiall G sl Guall) (335 8 3 sa gl GiSH g bl (e gl 3 shlud) olull LS e s
2006 « 05305 Edit ¢ 1997 « ossals Kuhad ) &5l e Lginads 5 Wiyl A 0 aliasy
salall Alial) Zandly Jialall saly 3 Jalsi ) A 2 gry a8 Jualald) 50l 8 ddardll 4y 5 il Wl (
1994 « Mohan )am;l\m}@\jm)kjbkbq;y‘éswbucMMLMMJASMM\
)Lﬂ)méba@_‘a\}\Lu)l\ubpanj&ﬂu\ﬁ‘uﬂ\eMY\qu}JAcgss).uu\Lc\ (
‘—’L’}S‘“(‘}MU}SM‘L}”L‘”}@M‘)‘“J\?MY\ e aJQJMh\.\A);Lm_.}J\J\J)Y\
3ol il s 4l dadand) dalisadl 4y 3 Lae ¢ ualll i oy 4 9 Laa jral ddaiall (4 Jaw g
OSTae 0585 e Jary (g2l (g kil dﬂ\ouémﬁw}ﬁ%aﬁ&w&;&d&fcw
lae Cuaill (435 (o uanall Jaws sl 8 4y il alea) gai de ju il cpa 8 ¢ Dy el Qa1 (e
Ly o8 Aalll LB 3ol ) o dsay 5l L (12005 ¢ des ) ladae Al Cany W ki 334 ) )
ummy:\_a)uuL@;‘jﬁmjxaﬂ}@imu,ﬁﬂsm)ﬂmem‘y\ e pmlaas] I cuadl)
oaliasl s el alual) sae 33k ) 4 Gs& G5 L (1977 « Rajarathnam s Singh ) ddaial)
LA\J}M\bhﬂ\})}ﬂuﬂ\UAo\J.\M&_\.uu\LJ&JM\JJMUAJJ)MM\LMJ@LQ_\JJJJM
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Jon sl saall Al jdll claall ) Gl agay a8y ¢ Jlaill clilee & LS el a8 i sl
e o sSE e aelug 3 elanll 51,50 b sall Aadle ST dleay Las canaill 5 (e guianall
3 dghaail) el il Ll ol (11991 ‘wﬁjs\jgg@\)dﬁ‘y&uﬂ\‘;m,'ssi:\_mﬁ
UJJS.\QL«_\;JMJJFJL@A\QJJLJSJJQADJML; leauu}dw\u\‘;\dju
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Dedad () (g A e A i DY) Glilie i (e Agdasi A3 Jlexinli | (11996 ¢ Beyer
¥l b a5 5l s sl aRliash can o (12010 0soals Amin ) &l sl o 5
3Ll 208 g I e o) i 33l 3 () 3 gmy 8 cacalll (455 (e panall Jan gl e Aaiiall 4y )
3 ¢ il (i g ddaiall (i Jada g Adaialdl (4 (g (el Glan Il 46 lis (alaiad Salal
Sl 35 51 (2006 ¢ Gsoals Edit ). Dsblad)s bl sludl e Slas Ual (Sl ey
Gl A pla A 8 Lae Jaddall g Adaiall (458w e Jundl J3 Streptomyces LSl s
Al e Aaiial el lua S gl (s sinall e L i a5 ) ilirall sy I
sl I bt cilini g gy and cilag il s Auinal (alaal (e 4n9at Loy Lo elaYla | Lalu Y
L gl 5 aaill G dasy il agay B85 (12007 ¢ 0ssals Benimelia ) 48 seii g3l o 30
el 3855 058 s Lale datiall 45l alua¥) o A8 I ddla) sald) By 8 daglald)
550 e o T gl o i il Lal | g Adlad) salall 4 el Ll Do 3 @llayy Mo Lgd 43l
ade s Lee e fun g il ol gine of ) ddaiall (5 (e peasdl) Lu)n)ﬁisg)u;sscm‘y\
@LAAL.»}J\ e Jal DMJ&SJ&M\ Je sai JaS | @ngﬁ‘yuauﬂ\@
&}\é&w;wﬂ;d&m}@yuj&‘)ﬁ\ d‘)cj.u‘\.c‘)uu\ J\ cd)&‘){\L\LHUY\
Ll o i€y JalS JSng g pud saill (58 Gon (A sl G g il (s giaall (53 e )
G Akl 4 5 e 53l o) )5 sl Wl (12008 ¢ Royse ) (Aadl s s il s siaall (63
;LA.\.A\J\JJY\‘)Lﬁc\_u\ajjdaﬁn‘_;cM\aﬁJdMMﬁJ\W\ﬁY\WL@J&d&L
GsSE (e ey s dgal Cagol s Lee ldaall e gl Y1 Gl (5 gine A ) 2 gay i
Sl e )s‘y\w\uﬁ&\j;i‘;ﬁm@i 3aa LY wn_,usijadfmem‘y\
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Agaricus bisporus product development by using local substrate with bio-
amendment.
M. M. Muslat 21. A. A.AL- Assaffii > M. N. Owaid *
College of Agriculture , Anbar University / IRAQ '
AL- Athar secondary School , Heet Education , Anbar / IRAQ 3
Department of Biology , College of Science , Anbar Univ. / IRAQ

ABSTRACT
The common reed plants growing naturally on the middle and south of Iraq . They form very
large quantity of wastes , while in this location wheat straw quantity decrease and its price
increase . On the other hand there are a large quantity from Sunflower head wastes . This
study aims to evaluate Agaricus bisporus  productivity using three substrates formulation
and four casing soil .The three substrate formulation were (i) Wheat straw (ii) Common reed
straw (iii) Wheat straw 60% + Common reed straw 40% . They were amended with chicken
manure , urea , gypsum and

inoculated with Streptomyces O3 . Casing soils were included (1) Peat moss 90% + 10%
CaCOg, (2) Peat moss 45% + sand soil 45% + 10% CaCOg; , (3) Composted sunflower head
90% + 10 CaCO3 and (4) Peat moss 30% + sand soil 30% + composted sunflower head 30%
+ 10% CaCOj3 . The compost of sunflower head was prepared with 10% cows manure (v/v)
during one year and thereafter heat treated during 48h at the end of the composting period .
Results indicated that the substrate (i) was given a higher yield 460.68 g /5 Kg wet weight of
substrate , Substrate (ii) was given a higher fruit bodies weight 41.78 g , longer production
cycle 60.75 days and lower protein content 16.51% , compared with substrate (i) which was
given 23.28 g, 58 days and 17.60% respectively . Casing soil (4) was given higher yield and
fruit bodies weight were 474.65 g / Kg wet weight of substrate , protein content 18.44 % and
shorter production cycle period 58 days . All substrates and casing soils hadn’t clear effect on
fruit bodies content from amino acids were included alanine , aspartic acid , glutamic acid ,
glycine and threonine .
Key words : Agaricus bisporus , substrates , casing soils , bio-amendment .
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