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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 o] (x2,)
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 s aliw sluss 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° 6.772 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 siee e NS 0o )0 ) 5AJL0.':.>ICJQ,.J)o)IoG:.u* P

* and ** are significant at 5 and 1% probabilitwéds, respectively. ns, non-significant.
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Table 3. Wheat vield related traits as influenced by compost and fungi

o adls i i b slass g @abeye Ak g Sy e 3leST e s gl
i s s (2,5 PO NIETRC axlo (=5 Peduncle Extrusion Plant
LmO€ Harvest 1000-grain No. of Harvest Spikelet Spike length length height
index weight Spike/plant  index of fertility weight (e l)
(g) spike percentage (g) (em)
(hsa o 03) CewgeaS
Compost (Mg ha'!)
0 3§95k 36.50= 1.39¢ 71.33% 79.68% 0.793¢ 33.21°F 18.25% 7591k
25 43.73= 33.17b 3.32P 7316 20.53= 1.107= 30.62¢ 22.71= 91.70%
50 44332 32.79b 3.94= 73.17= 01.52 1.130= 38.87 22.08= 91.08=
-5
Fungi
aals
42.41= 34.72¢ 2770 7237 86.45¢ 0.96° 36.45+ 20.29= 85.12=
(Control)
Gm 41.43= 33.54= 2.70¢ 72.948 87.50= 1.05% 36.94= 20.98= 86.43=
Pi 42.31= 34.71= 2870 71.672 86.56 1.062 37.64= 2126 87.48=
Gm+Pi 43202 33.64= 322 73.232 88.42= 0.97%e 37.91= 2152 87.102

wglad Fals b glo e IOk ws o & Jlisl mhan 2 LSD

"y
(S il

3051 ilae g lal i 5l St Bap> (o)l cla i Ris ot 8y i 8 0

Means in each column and for each treatment followed by similar letter(s) have not significantly different at 5% probability level based on

LSD test.
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Table 4. Interaction effect of compost and fungistudied characteristics of wheat

- . < .
i wlse, > ) als olass 5o &ils olass = sk
OS50 0¥) =8 Grain (2 % 0.2) No. of No. of Spike
Compost Fung 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)

oylas .. .
LZ R characteristics Slae 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Grain yield ads o Slas 1
2 Biological yield Seialam o Sles 0.747 1
3 Harvest index g el 045 0.04 1
4 1000-grain weight als 5 o 039  -0.12 027 1
5 No. of grain/plant g o ads olaas 0.95%  0.84™ 040 0.08 1
6 No. of spike/plant g o abos oluas 0.85% 0.627 0.537 0.12 0877 1
7 Harvest index of spike oo olby esls 0707 031 044 048 0.60 050° 1
g Spikelet fertility percentage  asbo (gya5l e 0717 064 022 001 0777 055 055° 1
9 No. of grain/spikelet alo o ads slaas 0.70%* 0.80% 0.05 -0.03 0.78% 037 0.49 0.81% 1
10 Spike weight alos e 0.77% 0.607 0.13 0.53% 0667 034 054 0677 0817 1
11 Peduncle length By Jslo 0.64™ 0.597 0.25 0.14 066 0567 0.19 0.58° 0.557 0.587 1
12 Extrusion length Sl sl ol 0.59% 0.56" 022 0.13 0.60° 053 0.15 048 047 0.52° 0098 1
13 Plant high Ly gl 0517 0.36 0.15 0.32 0.45 0.28 0.19 0.56" 0517 068 0827 0747 1
14 Spike length e Jsbo 0.687 0.577 0.08 0.06 0.71% 057" 0507 0.81™ 0677 0.587 0.41 0.29 0.41 1

* %% Significant atthe 0.05 and 0.01 probability levels, respectively.

Vo] s - -
Sy 0 ) sl mlas ol cee T T A we .
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Table 6. Correlation between studied characteristics of wheat when 25 ton of compost was applied (n=16)

sl o :
Tc characteristics les 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Grain yield ado o Slee 1
2 Biological yield Siala 3 Slae 077" 1
3 Harvest index R e 024 -044 1
4 1000-grain weight als i o5 009 -029 057° 1
5 No. of grain/plant ay o ads Slaas 0.64* 076" -026 -0.71** 1
6 No. of spike/plant Gy o el slaas 030 053* -038 -0.71 0757 1
7 Harvest index of spike  aleoolby asls 018 024 0.60° 067" -038 -0.29 1
8 mww%w%ﬁmﬂwq amligabass 008 015 -010 -016 018 022 016 1
9 No. of grain/spikelet alon 5 ads dloas 0.18 -0.03 0.30 035 -0.13 -0.75% 0.03 -0.14 1
10 Spike weight bt 8 53 014 -016 044 071 -044 -089 024 016 090" 1
11 Peduncle length sy Jsb 037 011 035 011 017 014 045 034 -004 -005 i
12 Extrusion length Oiles1 0.40 0.07 047 022 0.11 0.11 0.53% 029 -0.06 -0.01 098%™ 1
13 Plant height Oy gl 0.16 030 -0.21 -0.28 0.32 0.32 0.13 0.52" -0.16 -030 079 0677 1
14 Spike length sl fobo 0.10 0.26 -0.25 0.15 -0.04 -0.39 -0.09 028 055" 0.49 -002  -009 021 1

== % 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)

nm_éo characteristics Lo 1 2 3 4 5 6 7 8 ] 10 11 12 £5 14
1 Grain yield ads o Sles 1
2 Biological yield Lo N O ¥ D 0.95% 1
3 Harvest index s 0.65% 037 1
4 1000-grain weight e T 032 006 079" 1
5 No. of grain/plant D s ads sl 0.80% 091 015 -031 1
6 No. of spike/plant o gy adeos slaas 049 0.57° 0.07 -045 0807 1
7 Harvest index of spike s oS a2 0.44 0.18 086 0937 -0.15 -0.32 1
8 Spikelet fertility percentage  azbow gabssys  -001 006 -015 -021 014 035 -0.19 1
9 No. of grain/spikelet alos o ads o 021 021 0.09 0.35 -0.04 -0.647 035 -0.38 1
10 Spike weight sl 2 5. 030 0.18 043 073" -0.19 -068 067" -037 089" 1
11 Peduncle length Sy abe -0.18  -020 -0.04 0.03 -0.21 -0.30 0.03 -0.58° 021 0.16 1
12 Extrusion length SilpeaST ol -0.13  -022 0.14 022 -0.28 -031 022 -065 014 020 093" i
13 Plant height AT -025 -029 -0.03 040 -0.52° -068" 023 -0.07 047 056* 027 019 1
14 Spike length o Job -022 -024 -008 0.11 -0.31 -034 -0.08 042 0.16 021 -020 -037 045 i

Pﬁbﬂaﬂf&‘b‘ys

#% % Significant at the 0.05 and 0.01 probability levels, respectively.
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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
SgeS y Joe o)y 5 Glao gl S oole rhans o 5
B sl g plins Ol g 08,8 ploxil Wingy 0als
Sfdes piie &5 (5 s ad SIS e pite Sl
P e SwgeeS e )0 iy e Glarea wls
chw jo @l i f5s g we o Al slaws Jlas
Sl 2 Sla (sl peito blhs 55 o YD CagraS
0 gl )3 5 azlinw y5)k wopogitilsy jasls
Sl deys g caloy arld Slio Jlie )0 55 o5
A s sy Jis ot (lpe 4 axl
ol mls el OF 5 VY O Jslaz) cé 5
Srae pac Lulyh s als o Slee 6lp 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 due,0 A9/A0 ¢ AUAY DAIDD o 5
sSlae sloiie 45 i B¢ ConseaS ghu
5, kae a5 SlodE Jdo o,lg Cabls y asli 5 Syl
catlsy AL lean 5 AVED e @ Sejslse
O,Scazy | wls s Slee Olux 5l ss,e 49/84
Slee CangeS 3l oolaiul pae Ll o (Ve Jgo)
S5y Grde Sl wiog o Slee Gl 4 bgype oS
Gl oole 51 oolaiwl bl s o 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
Saselom 3Slae 52, csllan Luld s 5 gl
Slyadi )3 Gy e SBlp (a3L0 & Sos
ol g 49 8 Slaslesl o cdily als o Slee
oLea ¢ 5,08 «(Golparvar et al.,, 2008
Sler 5 Solode 5 (Ghaderiet al., 2009
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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 (deje@at variable) with other characteristics
when 50 ton of compost was applied

Jde s 00l )y e S o 3)lg al> e 0 D el Jow jo 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 4 pl5 @528 50 &5 gle poice
o w].o) p...a...m.,o ),..C )a‘ Q”?"“"‘““"n ‘..\3.)9;. ol
o o) Sobglgm o Sles Chis 5 ol 5l am g cls
OY Jgoz) og casiloy jaxli 3o,k 5l +/7Y) e
Ol g j9p S mE b 5 YO CuwvgsS mhaw
b, welhe Ll 4o (Golparvaret al., 2008
eie 99 5w byl iolesl jo aS > o s cillas pusS
Sy 4 bgye 58 Soke et e Sl 0n i

(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
v jocunls walgs Jlos 4 1) olS o, Sles il 33l
Slazan 69,k doye GLSe o o YO JT esle
Gk 3l als Jlie is g we 0 alls olawd e g0
2 A oo cnl 59 45 0g a2l B 5 e SouS,
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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 ek | s i 51 LS (Sias
Direct Indirect effect via als o
Variables effect Soigom oSl cutloy asls TR Gmk 23 Total
Biological vield Harvest index Spikelet fertility ~ correlation with
gicaty 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

CawgaaS 5 Bered pan o ails 0, Slas (gl Code 450 m LS - VY oo
Table 13. Path analysis result for grain yield wB8rton of compost was applied

Bk 3l e 22 il L JS (Ko
i PO W] Indirect effect via Sl s Shae
Variables Direct effect Sslgz o ,Sloe il 2>l Total correlation
Biological yield  Harvest index with yield
S2glse 3 8kee 0.819 ; 0.127 0.947%
Biological yield
N 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 componehtsheat to mycorrhiza and mycorrhiza-like
fungi at different levels of organic matters andd&termine the relationship between the effective
characteristics on yield, a pot experiment was ootel in 2010, at Dryland Agricultural Research
Institute using randomized completely design withurf replications. Treatments were considered
organic matter from spent mushroom compost at theeels (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 hagbsitive 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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