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Table 1. Physical and chemical characteristicobfand spent mushroom compost

Clay Silt  Sand N P K i 3 ot s o)

Soil xoys = ) pH G

texture 7. m EC
(*) (ppm) (dsim)

Soil Sandi 14 17 69 0.04 4.8 251 7.40 0.11

ol loam
c;.»i'n_éfa.c wgms

Shs> g8 - - - - 1.98 0.26 11 7.5 7.10

Spent mushroom
compost

%) (%)
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Table 2. Analysis of variance for the effect of gmst and fungi on studied characteristics of wheat

(MS) oles e (nSile

. : s
S.0.V. e WBM)S C)ls @)lﬁ x ws».os 6Uﬂ>' Srrad
e Compost Fungi Compost x ! (a2,%)
Fungi Error CV (%)
df soliT ax o 2 3 6 36
Grain yield wls 5 Shee 26.15 0.28" 0.07 0.02 6.8
Biological yield Sosslem o Sloc 120.20° 113" 0.35 0.07 5.3
Harvest index cails s ls 139.49 6.33° 13.67° 12.73 8.4
1000-grain weight als e s 66.83 5.10° 12.78° 6.38 7.4
No. of grain/plant So o als sl 26031.16 226.79 61.50 20.37 6.7
No. of spike/plant ~ ®g o i olass 28.31" 0.06 0.08° 0.63 8.6
i Sosls L .
fabetiais i 18.08 5.64° 6.49° 2.75 2.3
i i IV
Spikelet fertility S92 688.53" 10.17° 10.17° 4.76 25
percentage M
No. of grain/spikelet  alow o als slows  459.03" 11.69" 6.72 2.2 6.8
Spike weight Ao o 559 0.57" 0.03 0.01 0.01 9.9
Peduncle length JSly Jsb 196.20" 5.24' 7.94 7.27 7.2
Extrusion length O3 ST Jobo 93.01" 3.36° 4.07° 5.23 10.9
Plant height Gy glis )l 1353.75 12.93° 33.73° 34.28 6.8
Spike length alew Jsb 18.31" 0.08° 0.17" 0.05 2.9

& #*

S sies e NS 0o )0 ) 5AJL¢;>IC.IQ,¢)¢)|¢G:.M* P

* and ** are significant at 5 and 1% probabilitwéds, respectively. ns, non-significant.
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Table 4. Interaction effect of compost and fungistudied characteristics of wheat

- . < .
i als > ) als olass 5o &ils olass = sk
OS50 0¥) @b Grain (2 % 0.2) No. of No. of Spike
Compost Fungi yield Biological  grain/plant grain/spikelet  'cn9t
1 e ant
(Mg ha) (9/plant)  yield (g/plant) (cm)
(Control) asls 0.69 1.62 16.57 13.16 6.3£
0 Gm 0.8%9 2.43 23.97 17.50 6.69'
Pi 0.73 1.91 19.559 14.82* 6.55%
Gm+Pi 1.01 2.38 27.50 16.74° 6.8
(Control) asls 253 5.7¢ 75.32 24.26° 8.24
o5 Gm 2.66™ 6.09° 80.45° 24.95¢ 8.4
Pi 2.81¢ 6.3¢ 83.55 255F 8.4G"%¢
Gm+Pi 2.70% 6.3 83.95 22.87 8.39"
(Control) asls 2.97¢ 6.94 95.2¢ 24.36° 8.7
50 Gm 3.08 6.89 91.1% 26.02 8.55%
Pi 3.5F 7.79 104.5G 26.24 8.57"
Gm+Pi 3.42 7.63 105.36¢ 24.27° 8.2%

L gl sime SN 0oy O Jlis! mlaw ;0 LSD (a3l ssllas (g lo] [l 51 S yie Bgy slylo louSils i o 50

IRREL R\

Means in each column followed by similar letterigle not significantly different at 5% probabiligvel

based on LSD test.
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Table 5. Correlation between studied characteristics of wheat when no compost was applied (n=16)

characteristics lie 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Grain yield ails 3 Slee 1
2 Biological vield S jalge 0 Khas 0.74" 1
3 Harvest index aild -l 0.45 0.04 1
4 1000-grain weight als s y3g 0.39 -0.12 0.27 1
5 No. of grain/plant Wigr > Al slasy 095" 084" 0.40 0.08 1
6 No. of spike/plant igs 50 i Slani 085" 062" 053 012 087" 1
7 Harvest index of spike Al sl asls 0707 031 0.44 048 060 050 1
8 Spikelet fertility percentage  axlow g3k aspe 0717 0647 022 001 0777 055 055 1
9 No. of grain/spikelet ale 5o il olaws 070" 0807 005  -0.03 078 037 049 081" 1
10 Spike weight Al o g 077" 060" 013 053 0667 034 054 067" 0817 1
11 Peduncle length JSila Jabo 0647 059" 025 014 0667 056 019 058 055 058 1
12 Extrusion length O5l3s) Jobs 0.59° 056 022 013 0607 053 015 048 047 052" 098 1
13 Plant high Ly gl 0.51" 0.36 0.15 032 045 028 019 056 0517 0687 08" 074 1
14 Spike length als Jobs 068" 057 0.08 0.06 0717 0577 0500 0817 0677 058 041 029 041 |

fﬁbﬂoﬁf‘;‘b‘ys

*_** Significant at the 0.05 and 0.01 probability levels, respectively.
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Table 7. Correlation between studied characteristics of wheat when 50 ton of compost was applied (n=16)

Hﬁw characteristics Cdo 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Grain yield wls o Sles 1
2 Biological yield Siieden o5l 095" 1
3 Harvest index otls  Lasls 065" 037 1
4 1000-grain weight O P 032 006 079" 1
5 No. of grain/plant Gy e abobas 0807 0917 015 <031 1
6 No. of spike/plant aig palosols 049 057 007 -045 0.807 1
7 Harvest index of spike abiws hd cmpe 044 018 0867 0937 015 -0.32 1
8 Spikelet fertility percentage  asbiw g9k a2y 001 006 -0.15  -021 014 0.35 -0.19 1
9 No. of grain/spikelet abiw palsolas 021 021 009 035 -004 064" 035  -038 1
10 Spike weight als b 3 030 018 043 073" 019 068" 0677 -037 089" 1
11 Peduncle length JSiluy Jsbe 018 -020  -0.04 003  -021  -030 003 -058 021 016 1
12 Extrusion length Ol oo 013 -022 014 022 -028 031 022 -065 014 020 093" _
13 Plant height g glis 025 029 -003 040 -052° 068" 023  -007 047 056* 027 019 1
14 Spike length alzs Jsbo 022 024 -008 0.1 -031 034 -008 042 016 021 -020 -037 045 1

F.ijﬂoﬁ))u’_”b‘yos

=% 2 Significant at the 0.05 and 0.01 probability levels, respectively.

Ao B gV Jlezsl mlus jo by tme o354y e g ®



v

YVAY Jogu 0 losds /pgu Jlw /oM Ooldaze

Table 8. Stepwise regression for grain yield (deleanvariable) with other characteristics
when no compost was applied

Joe s oad oy piie  wwrd oM Olsal>ne oD L gus s s it glls
Variables added to ¢y b in the final Standard
the model R? b to enter the model model error
gt o oo slass 90.11 0.038 0.001
No. grain/plant
Al Jhe 059 99.71 0.019 0.001

1000-grain weight

s Skee o g0 5 (Mollasadeghiet al., 201
cope Slao plo & Cowd cllby a3l 5 Sujglsn
Slesl jo S Gglas pl b ool lis o 5Yb s
opl >, (Ghaderiet al., 2009 ) ,\Sen 5 5,06
Sglsm o es (s 9 Sl aSls il il
Leilah and) codas o S iolesl jo 0 Jow o)y
5 So590gm 0,5des 5 paiS (59, (Al-Khateeb, 2005
Ai0gr Jue 0 0ad o)ly Lol Slas jl cuils el
Slesel sy @l 5380 5 ypdly edd sl
Sole i @8 a4 8 (ga T ) g 00le sla Sacen
SgS y Joe o)y 5 Gilao gl Sl oole s o 5
B s il g s Ol g 8,5 ploxil Wingy 0uls
Sfes piie &5 (5 sy a SIS e e Sl el
P e CwgeeS mhe )3 @iy pite plyiea alls
chw o @l i 55 g we yo alls slaw Jilas
Sl 2 Sla (sl peiio blis 53 5 VD CageaS
0 gl )3 5 azlinw 555k woys g sy aSls
Sl deys g sy atls Slio Jlie )0 58 o5
A s s Jiee Glopite (lye 4 axls
ol b el OF 5 VY O Jslaz) cé 5
Srae pac Lulyh s als o Slee olp oo ayp
AT o oo b g o dils Sl st (CewgeS
Jaaz) cils aigy ails o, Sles o |y podivess 1 o i
G500 9 VO CewgeS Bras mhaw g0 58 50 (g (V)
e po bl 5 A Sedslen o Sles lanl JLSs o
Loewsy a cuilop jasls o 5 o g </AY § VoA
2 e Sl i SIV0 5 VY S o b
G a8 @ a8 e, S, 50 oy lis aigs asle o Slae
(355 4 bgrpe (ool gola 51 Sy 0 )0) Slao ol
5 N sladsar) Wald Jue ojly a5 wog Slis sl

o O g o5 b 65,k do s 5ty
pos 5 p90 Jsl Ao (b ails o Shae i o lag)]
(A Jgaz) 090 e, 19/20 5 AUAY DAIDD o 5 @
sSlae sloite 45 oF B¢ CangeaS ghu
5,8kae a5 wiloads Jde o,lg codls s (asli 5 Sy5alms
tlsy a3lo b olan 5 AVED e & Sejslse
0,5 axg |, wly o Slee Glux 5l ws,e 49/84
Slho CangreS 3l oolaul pae Ll o (Ve Jgo)
9y St Flisg S Slee Gl 4 bgype oS
ST eole 51 oolawl buln jo Jg wasls als o Slee
Sglgm 0o a3 on 35 | ol g0l Ll pd a5
Ol Ly wsd o gl iSile cilsy asls
“xy 0 Sigden ,Sles e JIoesle gl
A& Gk a4 b Gl wls o Slee &l s
S0 93 i (p e & (5 00 CwgeeS haw
S8kee 9 Vb swyoo 4 (0 5 A Jslox)
ooy (I ool ks ol b plaS )0 Sojglse
SoS ol 5l 050 N2 dlse cenlie b pac
B s g 55 asless 3 Shae (il < i
i a5 0 ,Slee iol38l o wilgs o YU JI ool b
Mohammadiet al., ) ;) SKe2 5 (oo 050 adly
U5 g AL, Ll s g0 0 a8 iolesl o 5 (2012
55ee 45T W3,S (3155 wisls plowil pusS” (65, (St
ok Lalpd g0 ey cllsy Gasld g Sojela
Oilel joain S azgr |y ails o Slee il s o s
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Table 9. Stepwise regression for grain yield (deleanvariable) with other characteristics
when 25 ton of compost was applied

Joe & 00 8lg yeite oy od oy alye o0 Ll e ob st s
Variables added to the (s Jowe a b in the final Standard

model R? b to enter the model model error

Seslser 3, Kkec 58.55 0.320 0.451 0.004
Biological yield

Sl U‘,” L 99.93 0.064 0.064 0.001
Harvest index
azdin (5,9,b w0

99.95 -0.002 -0.002 0.001

Spikelet fertility
percentage

Table 10. Stepwise regression for grain yield (dejeat variable) with other characteristics
when 50 ton of compost was applied

Jde s 00l )y e S o 3)lg al> e 0 D sl Jae 0 b S, laibiw!l glas
Variables added to the (s Joe @ b in the final Standard
model R? b to enter the model model error
3@391’? °}5&‘*°_ 89.65 0.520 0.449 0.002
Biological yield
Sy sl 99.99 0.070 0.070 0.001

Harvest index

e 3)ls (A Jguz) o5 0 pl5 32,0 &5 ale poiie
o w].o) p...a...m.,o )A.C )a‘ u;)...m.u ‘..\3\)9;. IR
alo o Sles 5 Al podis 2 Hi Sojelgn o, Sles
cer2) Seilse ofkes b 5 o1 Sl am 5 2l
OY Jgoz) og clilopy asli 3o,k 5l (C+/V) e
Olie 53 S 95 (nl egSae alal; LS Wlgi oo o5
OSes 5 jonS @ b 5 VO CavgesS haw
b, welhe Ll 4o (Golparvaret al., 2008
eie 99 5w byl iolesl jo aS > o s cillas pusS
2 (Sher oy @l 5 Soislen 0 Sles
A s 8 Sloe 2 ,S00Ss Bk 3 (ko 5 aiions
M)s) 4.3 bj—f]ﬂ J-’J - .,«. ““.. J.».C )_s‘ O—{ - oa o

(Leilah and Al-Khateeb, 2005 clas ¢ S .() -
a el asli g Su5elem o Slae aS wisls lis 5
Syl ails o Sloe 1) pudine Gl Sl o s i 3
(Golparvaret al., 2008 |,Ken 5 55,2 J5 uizen
$!  (Ghaderiet al., 2009 ,5en 5 5,06
2l Sl 0,8ee VL Lies g Cudte coudiane
O, 8les Giulidl wa,S 5155 pasS 0wl o Slee
Mg (Sagid olge oS Sy walsS ige Sloj Sujelen
Wb aeazs &l L golaidl glaplail 4 oo
Lyl ol e e o ke 4 (Reynolds et al., 2009
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Table 11. Path analysis result for grain yield whercompost was applied

Bk 3l et 28 il LS (K
greLey s i1 Indirect effect via &ls 5 Slae
Variables Direct effect W o ails olass ails e 59 Total correlation
No. of grain/plant  1000-grain weight with yield
4zt g2 il slas 0.924 - 0.024 0.949"
No. of grain/plant
o e s 0.311 0.073 - 0.385°
1000-grain weight
ouilagdly I

) 0.057
Residual effect

CowgeaS 5 YO B rae (o ails o Slae gl code a2 bl VY oo
Table 12. Path analysis result for grain yield wBBrton of compost was applied

o 51 ik 5| e d S LS (Ftren
Direct Indirect effect via als o
Variables effect Soigom oSl cutloy asls T Somk 2 Total
Biological vield Harvest index Spikelet fertility ~ correlation with
giealy percentage yield
Saiglse: ,Kles 1.078 - -0.312 -0.003 0.765
Biological yield
oy "DL" 0.713 -0.471 - 0.001 0.2458°
Harvest index
azlis 59k 2oy .
Spikelet fertility -0.015 0.164 -0.073 - 0.078'
percentage
electle 0.036

Residual effect

CawgeaS (5 O Bras o ails o ,Slas gl Code 430 LS -VY oo
Table 13. Path analysis result for grain yield wB6rton of compost was applied

Bk 3l e 22 il L JS (Ko
i b il Indirect effect via Sl s Shae
Variables Direct effect Sslgz o ,Sloe il 2>l Total correlation
Biological yield  Harvest index with yield
S2slaes 2 Slee 0.819 ; 0.127 0.947%
Biological yield
by el 0.346 0.300 - 0.647%
Harvest index
oailecl i -0.001
Residual effect
paiS als o Shas Seue sl a5 D0 blial (lgie s o p2) Sigle O Ses @bl b 6555k
Sialidl s Wb JT eole Ll 5l 88 slaSTs o 2 o 00 T osle mhaw yo (VY Jgoz) o4 (+/VF
8) (Srean ol plos Loy 5 anals ails o,Skas 1, Sy St Soden G,k I Sojelsn o Sles g ills
o pl e ST 4 oy (o] 5l szl i 3> sSles 5l e cdliy sasls gly ol ek oS

polie 5o (Jy (V) Joaz) sl 039y dils o Soe (59, Cole i mbs 5l cnlple OF Jgo2) 05 Sosls
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Abstract

To study the response of yield and yield componehtgheat to mycorrhiza and mycorrhiza-like
fungi at different levels of organic matters anddetermine the relationship between the effective
characteristics on yield, a pot experiment was ootetl in 2010, at Dryland Agricultural Research
Institute using randomized completely design withurf replications. Treatments were considered
organic matter from spent mushroom compost at thegels (0, 25 and 50 Mg Ha and fungi
symbiosis in four levels [non-inoculation mycoriz(Glomus mosseae), mycorrhiza-like
(Piriformospora indica) and co-inoculation of two fungi]. The measuredreteteristics included plant
yield, yield components and characteristics sugbealsincle length, extrusion length, plant height an
spike length. Results indicated that compost haggbsitive and significant effect in all studied
characteristics except 1000-grain weight. Altholytindica in low levels andGlomus mosseae in
moderate and high levels of organic matter produoede grain and biological yield, overall, co-
inoculation of two fungi showed the best performranStepwise regression and path analysis were
conducted separately for each levels of organidenathe results indicated that grain number per
plant and 1000-grain weight in the without comptisatment, biologic yield, harvest index and
spikelet fertility percentage in the 25 Mg haf compost and biologic yield and harvest indexhia
50 Mg h&' of compost were entered in the final model. Inegah grain number per plant in without
compost and biological yield in 25 and 50 Mg'haf compost had the most direct effect on grain
yield.

Keywords: Compost, Mycorrhiza, Mycorrhiza-like fungi, Pathedysis, Stepwise regression
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