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Abstract

Introduction: Soil microorganisms play an important role in maintaining soil quality through the
decomposition of organic matter and nutrients cycling. The quantity of plant residue has a positive
effect on the accumulation of organic carbon in the soil. One of the most important problems
hampering the release of nutrients from plant residues is the high content of lignocellulose in their
structure. Therefore, biological treatment has been considered as a candidate to improve
lignocellulosic conversion and more release of nutrients from them. Salinity reduces microbial
biomass and decreases their activity in decomposition of soil organic matter and organic matter input
into soil. Due to the importance of the role of microorganisms in the storage and release of energy
and nutrients in the soil, in recent years, increasing attention has been paid to the estimation of
microbial activity and biomass in soil. Therefore, the aim of this study was to study the effect of
salinity, inoculation of Pleurotus astreatus and wheat residue on respiration, microbial biomass
carbon, organic carbon, carbon availability index and metabolic quotient.

Materials and Methods: The experiment was conducted as a completely randomized design with
factorial arrangement in three replications under controlled laboratory conditions at Gorgan
University of Agricultural Sciences and Natural Resources. Factors included three salinity levels (0,
8 and 15 dS m™), two fungal levels (0 and 5%) and two wheat residue levels (0 and 1%, wiw).
Salinity treatments including (control), 8 and 15 dS m™ was applied using a mixture of salts (NaCl,
KCI and MgCl, with a molar ratio of 3:2:1). Wheat straw was treated Pleurotus astreatus fungus and
the treated straw was then thoroughly mixed into the soil. To activate the microbial population, soil
moisture was adjusted to about 70% of the field capacity and the containers were pre-incubated at
room temperature for 2 weeks. The samples were incubated at 25+2°C for 90 days. Microbial
biomass carbon, organic carbon was measured at monthly intervals, microbial respiration was
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measured weekly and substrate-induced respiration (SIR) was measured once at the end of the
incubation period.

Results and Discussion: The results show that salinity has a negative effect on microbial activity
and population, but wheat residues reduce the effect of salinity stress on soil microbial community.
Inoculation of Pleurotus astreatus into the soil also increased the respiration and microbial biomass.
The interaction of wheat residues and Pleurotus astreatus on microbial activity in saline soil was
greater than their effect alone. According to the results, the simultaneous addition of Pleurotus
astreatus and wheat residue increases organic carbon (%98), microbial respiration rate (90%),
substrate respiration (69%) and microbial biomass carbon (79%) and decreases the metabolic
coefficient (6%). Salinity reduced respiration (78%), microbial biomass carbon (81%) and carbon
availability index (23%), which indicates a decrease in carbon for microbial activity in saline soils.
The lowest and highest microbial activity and biomass were in saline soil (15 dS m™) not treated with
wheat residues and Pleurotus astreatus (S2FORO0) and in non-saline soils treated with wheat residues
enriched with Pleurotus astreatus (SOF1R1), respectively. The results showed that higher salinity
level (15 dS m™) further decreased the measured characteristics including carbon availability index,
respiration and microbial biomass carbon compared with 8 dS m™ salinity level in all treatments. In

non-treated soil with wheat residue and Pleurotus astreatus, salinity level of 8 dS m™ reduced MBC
by 43, 46 and 44 % compared to control (non-saline) soil. The results showed that there was a
significant negative correlation between microbial respiration rate and salinity (P <0.01, r = - 0.87).
Salinity reduced microbial respiration rate and the effect of salinity on reducing microbial respiration
rate of soil with EC 15 dSm™ was higher than lower salinity level (8 dSm™). Also, inoculation of
Pleurotus astreatus in soil led to increase microbial respiration rate compared with non-treated one.
According to the results, salinity levels of 8 and 15 dSm™ reduced carbon availability index in soil
treated with Pleurotus astreatus and wheat residue by 18% and 23%, respectively, compared to non-
saline soil.

Conclusion: The addition of wheat straw enriched with Pleurotus astreatus increased microbial
respiration, organic carbon, microbial biomass carbon, substrate-induced respiration and carbon
availability index due to the increase of available substrate. Therefore, in saline soils with carbon
restriction, increasing the level of organic matter, increased microbial activity and biological
potentials in the soil. However, further information on responses of microbial indicators to the joint
effect of salinity and Plant residues enriched with other microorganisms is required.

Key words:Carbon availability index, microbial biomass carbon, microbial respiration rate, soil
organic carbon, substrate-induced respiration



fI\v

VFre Ol oF o)w“:?.ua-(d)))us@lﬁ@m)gb)ww

L e '

G950 SR Sl (B g 9 ol ywl weigseh FIB Lonl S8 pus L ST

)9..’3@’6

e LA, 5 slo el

U\jlcugﬁw‘bcbjsJ))wr)l&a&hbcifbr)l.&aj;kgf"fé42:-3&’\’&;24‘) -\
Q‘ﬂ‘cb\f;ﬁcL’.ﬂj6;‘)‘5%6}#@@‘3455(&}903;4@:@\ —Y

oS>

Yo doesey 56

dMgo Gilw gl § M 0 Pl 1) B 29K clid JT ook
30 DI polis v jiwd Sl a1 Cge Ol 3y b JIT
To6 il (Sygh F1 adllae (SRR cpl Bud 335 o JT S0
s kg ( JT 7 3 AT Sl 9 i il gigish (o
L (2950 039 ) (0 pmigw 3 (oMb i (29 50
Dige 4 (bl Sg (Sglio cuyl 9 (T 4 (oS cub
Lolyd 30 51, dw 33 9 g8 T b Bolas Sl wb 50
~ 0 10 9 A +) (S8 plaw 4w old B yai B b plomil aIKis 3T
9 (0030 9+) gl sl eigsgh Siule ghaw 93 d 5o » wion)
A Ol zmls .09 (S99 F39 wwesd ) 9 ¢) B SLld xlaw 9o
O RIPN Eel P Sbls 03931 9 el il (weigsgh Sk
9 (A7) (yhaggu I (b i (/%) (2950 _pidid s g (74A) JT
S () Saibio o yo sl 9 (YA)) (2950 0095w ) oo
odgicam) (y (YAL) i Gl Sl Sigh plio 50 w35
O 9 (0 A0S A (T (57 & (g fwnd kB 9 (M) (29,50
o Hlogd Hgh L 50 i 4 (2955 03¢ a9 Il Ol
298 S 50 9 (S2FOR0) (wail il (wgigrgh § s SL b
(SOF1R1) _weilyw! woigigh b ovd & pud SLE b ool lowd
Oy Cegu b Heh S 50 45 310 Ol S .o oualie
Pk g6 b Of Gilwgd 9 JT odb ghaw P (JT

B85 ST (29550 Calbd Bl 4 i Wlgd (o0 (il

L ZRVARTARGCHH g

(Sl Slols”
g 3 U i

(9P ]

R (o ywd Sl Sl
odpicwj oy«
‘9

OIS Sls ouge
Email: : rgnasr@yahoo.com

dod\0



YA

L ol u;& rv\»«f (5‘1‘-5-’ j:"‘ :(5"L1TJ“J JL’J'; J ‘5‘;3\-&

OT 03553l 5 el (SOC) 'Sl JT oy S 51 (Glockas
) Sems) SOC s i Lol S
oS il s (Y JolKes 5 J vy Sl
S 8 o 5 Ka) sph e S JT
GUle &S ol o3ls 0las Slalllas (Yo Y Mol en
S kS o 5yl S w1y OLlLlr 5, s & LS
S n ol p ST O 55 1 56 U Sl p 83
8 T 5 Kl Y F oK 5 o)
S o S 6l cmle Lo 6 nes
“t S ) g S Jredd 5 5 s 5 as eSS
Stle i ol (Y oL 5 ) as
w95 S 5 3l b ST S s S dnel
5 Dol YOS 5 o) dise o 2 ) STl
e Coliea
2 0T 5 Sks 5 g5 anslr Hlsle oS s
5 e a3 Sldllans 55 g Cods 5 s ST
e Sy Gly el oS SSST
03 gMe jolie glaas o 05 g pbit gla )8 55l
Olye 4 9 S0 S S350 dal s e 540 ST
D eslimal 3yse a8 GBS 3 mw) Lesls
a e S8 (Y 0L 5 K)ol as S
o S 05,55 Slas 5 Sl 03 gl SalS
S S O, (Y8 T sl 5 ) 350

5 L) il gt ST s Shee (B3 s 1y ol

7- Soil Organic Carbon
8- Kochsiek et al.

9- Lietal.

10- Singh et al.

11- Gunarathne et al.
12- Chen et al.

13- Wang et al.

14- Lou et al.

15- Pokharel et al.

16- Raiesi and Sadeghi

3L§lib:|f433}§owsjmsl¢l&bd§u§)}&
sobke oG LB 5 ol a1 eslinel G 5 g
OSSN Sl G 53 ek 5 58 ST e 20 LS
5 A S 5 ) sl sy Oler
s S S O #IA 011 s (Y4 oK
Cakides Sl 31 e baeS clyls (g sliS
Shils LeS ol 51 oy MF oS L 4 56 (658
Osckoe FIY il o oy 4l 3 55 () T
o3 ) b 4 & s (LSl s OT 2 LS
5K Oadae Y/O spde 5 Ll (6,505 Cusgdome
@ by blussdon hls )58 5 esdle S
B sins 2T s ol sk 5 (g (S
505 BB S Colus (WAL (o e) Lidl 0
ool 21530 dl s Jle js Aoy Ve e b e
b s sh T 35 (YN OLSes 5 L)
S s 53 5 03 gad LS ) STy A (Gl sl
J.pl;p:)ﬁfcdfl}q:&é(sﬁig}&}&;l{éfléo&
WS JT S Gaud 0355 ol Olse 4 olds
b 5 s ST SRl (S kg Sl
Y T 5 515 ab dals g S sl
Gl i slul Eel OT 4 b 0 58 5 S (5,58
ol 33 1y dgpamen 3 Shas 5 by 5355 o (S b
5 b YN8 oK 5 $ST153) LS e 3 does Olgr
IS S bl o £, (e Sol,Kan
Ll o 4S ABL o 53 S 35 sl o) Sleltdl
e @ sl lgma 5 (JTesle (Rl 55 e
o A bl (1) Jo,en 5 53) asl oS

1- Liu et al.
2- Shi et al.
3- Zhao et al.
4- Drake et al.
5- She et al.
6- Zhu et al.



F14

VFre Ol oF o)wvvdb(d)))us@l;&lm)dcb)ww

P. OStreatus 4w o3y & b & g 5 paS Ll
35 42y p25 Gbli s 555 s 4 AMRL 150
Sl b paf bl oKl das e Ol o
2y Ol 1) (ool B ST s gmies 5 (65508
WJ ol LYY Ohes s s sl s
Sl N8 S F a5 S 5w b sl bl
Goe oo Gl clle Wle eslial 550 gl s
5 Goss PH S 0555 5 S Glsme ()
a5 e AT 63b5 SE wpe 55 e
ey iy Sladlae (Y IV COLKan 5 g0 ST Lils
53 o)l S 4, , Pleurotus astreatus z8
«(NaCl) ot b JS7 51 (36 (5h58 Calne Lul )3
L5 (KCD) ly 0, J5" (NaSOs) e Sl 5
sls oles (M@SOs) e Sl s 5 (MQCLR) s 5
- )55 ples > PlRUrotus astreatus lap shoes
(VARIPRI-TARIN ‘\)oudziu;Téugﬁxa¢u);)u
Coss dyd Yo 5 V0 claclle js Las 5 L S Ak,
5 dagD) 2y bl psdecs A, (el & ST AL
(Y Vg 68 )

Semsn S5 5oL e s 4 ar g L
e $ e Al 4 0T 5 ST mle s
Lls cpl 5o o0leS SV pame A5 gl Sl
Sl ol 4 g b mes B (539,
Ol 5 AL SLle Al 56 L alaly 53 (535
S P P e P e L RS TR
Slson & Srasn ol oo I il e S s S
S s gl el wiassh zoB 5 et Ll il

ol 0 4.‘.':'-‘.5‘/.; J}.fb

8- Economou et al.

S} 53 oo EE Gmen 5 (1Y 0L
Gl w5 2HE ol 2y aledig
555 7 SO 5 1) A s bl LS 5
b 3B STl ki Sls g ge 5l ol (YN L0 Sen
Sl 5 en g ST m ) slacdles I 5 &
S P szl S o i S s | Laﬁﬂ
0 DL 5 Kiw) ditd Sls g sn ol e
« (P. eryngii , P. ostreatus .b) si. slag b
iy g Sy ool Saeal 5 YL NS 5550 s
o (b Ao Lol s 4 LT Ll F s
s &S e (IS S (gl U (e S
5 i e el 52 LOT GUIG 5 (s s Ao 5 G
FOF oL 5 LS) Lledd axlis o S8
Tl b ST s (0 OS5 K
2 YU gl Jess czsls L Pleurotus astreatus

.Vufwdi)qh&uéhﬁ;?):@&uyﬁ-éﬂ
S0 2 U5 b (b oz (2l (2 san sk 4
odoms (oo 5T ot > 4 (bt b Y s
Sl (Y008 COLKA 5 o 5kd) 3 87 28 dlaesT
5 b S Wl GlE (Yerd) TolLKes
5 Pk ke oa Pleurotus astreatus slaa s
3 les o b (pes fobs S e L S
P Glagb dy 4 Sluls 153 ko 58I 6o s
loiS )l sl Sl s L P. eryngii 5 ostreatus
5Oy COLKas 5 M) 58 15 ey 2ose

e S3 B s ) (6l (K55 s 035k Lo ys o 5L

1- Yang et al.

2- Moreira et al.

3- Zhu et al.

4- Katya et al.

5- Philippouss et al
6- Salmones et al.
7- Melanouri et al.



Y.

L ol u;& rv\»«f (5‘1‘-5-’ j:"‘ :(5"L1TJ“J JL’J'; J ‘5‘;3\-&

GA) S (Sl slajl s 5 bl p S 04T
10°) oglid rsinssh e ale izl il w
Ll & (35 somen) Aoy & e 4 (SpOrE mI™
w2 b Bl sb a5 eagl edd LT Sl pu
035 bglies 31 s s Bl S 4 a5 b glies
Sl il Sk S LS L
Sleslal U e aies 5w V0 g A (Uald) ) (g5
i b e 5 rnlsy (ol (Sl 1) oSS o sl
Camex Ods d gl b3S Jlsl (VY Js
ST b Sosb (e J3 015 5 0 S
S a5 b b oy Ve o 3 (5558 pAS (Ll
Sl 4 Lases Jgome (gl 5o atin ¥ Ll 5 ola oJ
Slos 33 abse e B S 5 GNELS
LOT Cugby JAS 5 ks LS o gk YORY
b S el byl i L os s has
g 4 OOAY 0 gyl g Sn i 5108k S
oS 500888 5l 5 0 gul) S JT o 87 ¢ Sin
o b DY Toln 5 s) s, S 035
CAI) | g g 51 (U S 5 555 ¥ Sla) kol 4090
=031l (6,18 5 093 OLL 53 L SG (V440 (5 il
5 Olsw) @COR) "SIy i s, S
S a s SAE Gasle 5 (18 (0K

L5 S acls 55 (1888 O o, Kan 5 oK) (CADD

4- Anderson

5- Nelson and Sommers

6- Vance et al.

7- Metabolic quotient

8- Suman et al.

9- Carbon Availability Index
10- Cheng et al.

S 3 s S s 5 G ol 3

035 Tt} (25 5 oS ¢ fiws BB (S A o

G L ear o paS bl 03531 5 ekt s S

03§y 5 Sllad 1 S 4 gl el ek
olselen S g S

b 59 9 Mg

Siule sl 93 b S s 4 EaleT
gl o (o3 D 5 40) | gl el gy shy e
23 (»Uf SLe 5 (e p eies s owd VO 5 A o) (5558
Mals” b = b B 53 (G55 Lo ys K 5 i) pebaw 5
gl ol S5 4 05 s el IS aw s ol
psle oKsils SsalS os 5 5l eslial gisssh
Il 03 ls [ 4 5 08 5 b gl s asles
BIRTE I W R L;Apj\\.\:{\..\.:g\salﬂjlwﬁﬂ
b e s 505leS o le oKsils s Bl AT &S
5 oKy 4 JEsl ) e A s paises 08 S
Al 0313y (g e e ¥ STl 1 ST s oSl ga
by ST 3l Sl pbed 5 (S5 e S
Wolee oS DL ST gLl sk, 5 asyse 30
oS gkl oslas (Sl kb PHO®)
5 s BB b (s 2 S S 0355 JT
3 ) 2kl sla sy 3l eslinal b o s BB iy

() Jsde) s 6, o510 (VAAY (ol an
S Ao 53 s 8 plowl (6 93 55 iuleT
Vor (S Do 03,508 i (65 051 sl !
“oSl sl pad S aleT 3 5 S S o S
N g 3 B oS 93 Som 03 5Tt 05 65
35 Jalee Sl Df O S JT 85 5 (SAR)

1- Pleurotus astreatus
2- Page et al.
3- Substrate-induced respiration



M

VFre Ol oF o)w“:?db(g;)))uswlﬁ@m)gb)ww

Wl 3,00 ST lowd 9 (038 ST 290 (A2 (V)90
Table(1) Some physico-chemical properties of the studied soil.

Parameter ls s

Unite a1

Value iz

Texture —s\
(ECe) glstoslas S SU1cylin Skt

pH (1:5)
Organic carbon JT7 .. s

Calcium carbonate Jstas pdS” Sl S°
Total N Js" 055 25

CIN
(Field capacity) as ;0 s b o sb,

Bulk density ¢ sl J&
(Saturated moisture) gLsl &b,
(Pava) ‘-.’“'\? J‘.G et

(Kava) o b6 ol

- Silty Clay Loam s ., es

(ds m? 1.01
- 7.40
% 0.91
% 5.80
% 0.09
- 10.1
% 26.0
(g cm™) 1.30
% 51.0
(mg kg™ 10.0
(mg kg™) 423

595 85 b g9 S i 3l ol o S il BIR.
(mg CO,-C kg'day™)
MG K™D s Sor 03583 25 "MBC

(2) CAI = (BR/SIR)

(mg CO,-C kg'day™ 4\, a5 B.R.
(Mg CO.-C kgday™) 1 w5 51 26 is SIR
o g @l

(SOC) &5 JT o5
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Sl LT s ole (b e e sgmn A (S5

1- Basal Respiration
2- Microbial Biomass Carbon

awlis 5 ANOVA) Lesls  Lubyly a s
L0700 bl w53 LSD 05037 b ik
S oslT ol ys s ol SPSS 5 o5 ) eslizd
30 0T sz Gl 5 0l gy o s (SOl
i 5,5 ¢ (Repeated Measure) | e (5,551l
S &K » (Repeated Measure) ~ b ool s
o P S e 65l e e 3 g3 e)T
21y G251 skelagmy 4 Sk o= bl L,5
4 b gl oulel O S e S eIl Ol Lgy
Ll 633 ol I AL glales gl JBlus
(1) 05 & g s Skl ol 5 (1) S pbin s 0
LS el ) S g 4

(1) gCO, = B.R/MBC*1000
QT DL 4§

mg CO»-C g* MBC ) SJste s, GCO;
day™



FYY

L ol u;& rv\»«f (5‘1‘-5-’ j:"‘ :(5"L1TJ“J JL’J'; J ‘5‘;3\-&

O T 50 5 (09 S Samer AT (B 1
(_;T &:; sls olas @Lﬁ Aol e $Sle QJT ;ﬁ; 4 o
S Z N0 P</0N) s b (sls e 5 e Sianed
S (=W P<Y) o5 S 035 Sy S
&S Ll Ol (Y14) 0K 5 55 (F Jau>) Suiils
s Archangium) b L e i g5 I3l L
bzsb s (S o ¢l S Planctomyces

Iy o8 (2K <o 25 s s (Hydropisphaera)
s Sl JTolge il i 4 e Colg yo 5 s S
) 3,8 o 3 s Sn g A S JT o
lacs Ko (1Y ColKan 5 oS YA oK
Ao S ¥ 53 sopr G bl 4 T o ST
Sl s e (Y1 OGa 5 55) Ll ST JT
s el il o 5aosk sk pAS LR b odd slas
SR ol L E oot (b e a3 A
O3 55 p8) Wals S 4 i SOC i )s
Loy 5 p93 sl ole (b5 4 (gl pd ugis) sk
sl slaole b e e 3 od 10 (555 (¥ Jsd)
YY) Sl sl 55w 5 ML S s s s
O3 shp8) dals s & Cos SOC us)s
G55 bS5 (¥ sen) w3 8 (sl il 5555k
5 ol b edd sl e pien jgwd A
A VA AY (8L S ole aw b SOC oS Ll
5 Sl sk 05d) dals ST 4 o do o
P aash remen (¥ Jads) aL 5l (rxf <L
o> A 5 AF AP 5130 oS Ll 5 gl 2l
oo aw by Gio p wiesjows VO) L5a oS SOC
cEnk o) Al o4 G LS

A J3or) dizils of yom 4 (pS” LU 5 o 71 2

2- She yao et al.
3-Qinetal.

Ao (s ) dals S 4 s SOC i js ) il 5l
Jsdr) 355 15 gme p 55 5 Jsl glaole (b SOC 2131
MG pgmsle b ey e 5 310 (5555 (¥
Al 5t 4 i SOC a5 ¥ il el s 5 a
cEah LS L (F ) w8 (ea8)
ot i3 A o5 o dS Gble Oy 5 el
dals ¢S b awlie 3 Ao pn Y 3 F Cs 5 4 1, SOC
ps 3 033 ol (b (gl pl msssdh b sl b &ST)
G o g jswd VO (S5 5 35 il mlesT
ad & S (o3 580) 5 0) SOC iy 25
J3tr) 03 8 (ol el o550 b5 5T0) sl
S ST S Sldie S Wlosls Olis L8 Sllas (¥
3,8 0 )3 S (g58 dlax I o3 Jelse 5T Cou
s gl (Y18 oS 5 655 09V 0,0 5 )
ogne Koas o5h 5 Sl JT 55 0 S 5l
S S (F Jad) S s s (F=4/00F P>1/40)
3ot 5o ST 93 a3 e (bl e s S
S SOC Ol 5555 el ol o535k b 0ok Slas
Sosi 3 SOC il cyss J1 5 das o Jasl 3l 1,
ol s 4 Yt & sy el gosd S i YU
it Ll S JT S w5 5 055 Conex
sl gk bedd Hls oS 53 SOC  zals
23 Jsd) 35 w5l il wsigysh Oads ST 51 i
Sl 5 aosk B (S SLlE Lot jles S
CSF A e ey owd V0 5 A bl glagy i s
Wl jles 4 Cwwi SOC oy ¥ 50 & 2alS sl
4 g o (F Jgdr) b (gl il a5k D)
e s 5 (VY 0)Ser 5 50580 3T A5 s
55k g6 Lauy SOC jrals st S JT s

s 4 Vol ol o8 s ST (65 I L egil 2l

1- Zhang et al.



Yy

VFre Ol oF o)w“:?db(g;)))uswlﬁ@m)gb)ww

(957 o) BOT (w8 2 9 P SLE (el il (95958k (509 S T (b w0 (Slw) (il sls 4 3285 (M) J 9o
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Table (2) ANOVA (mean square values) for the main effects of salinity, Pleurotus astreatus, wheat
straw; and their interactions with time (T) for microbial biomass carbon (MBC), microbial respiration

rate (MRR), metabolic quotient (QCO,) and soil organic carbon (SOC)

03 gl ) a5 e
Sl ek ple df 7 J“;j; o ,S:“ S sln o 5 S ST S
Sources of variation il I gCoO, SOC
MBC MRR
P35 o lime ol I
Between-Subjects Effects

Salinity (S) s, 2 29147377(1.00) 738777(1.00) 83877(0.84)  0.63977(0.86)
PIEUIOS -5l ook 1 o039 (0.09)  23187°(100)  1287027)  7.099°™(0.97)
astreatus (F)

Residue (R) o5 Ll 1 124678577°(1.0) 11377(0.95)  76877(0.70) 1826 (1.00)
SxF 2 41417°(089)  7307(1.00) 462" (0.74)  0.084™(0.45)
SxR 2 66852° (0.99) 107 (0.77) 862  (0.82)  0.012(0.10)
FxR 1 14377(094) 5397°(0.46) 160 (0.33) 0.066 (0.24)
SxFxR 2 47877(0.91)  9.7777(0.76)  2167(0.57) 0.043(0.29)
error > 24 2.056 0.259 2.271 0.027
C.V. (%) 0.64 2.54 1.63 1.27

35 Jos Bl 31
Within-Subjects Effects

Time (T) ol 2 289506°(1.00) 171277(1.00)  97077(0.98) 8.7577(0.99)
TxS 4 60417(0.99) 160" (0.99) 286 (0.94) 0.06”(0.60)
TxF 2 43857(0.96) 4347°(0.95) 49.6 (0.73)  0.30" (0.77)
TxR 2 417337°(1.00) 246 (0.50) 16.4 (0.47)  0.89(0.91)
TxSxF 4 24447(0.75) 19.07°(0.94) 306 (0.62)  0.06" (0.58)
TxSxR 4 16187(0.99) 1177(0.49) 28.8  (0.61) 0.01"(0.12)
TxFxR 2 98.4577(0.86) 0.123™(0.05) 8.707(0.32) 0.0777(0.43)
TxSxFxR 4 63.2677(0.89) 0.957(0.44) 10.877(0.37) 0.01™(0.01)
errors- 48 1.667 0.101 1.157 0.019
C.V. (%) 0.58 1.58 1.17 1.07

Poain & i § 4 F ™ b o((SSeffect/ (SSeffect + SSerror) i Eta’ swasolis 31y Js15 slu
o939k ZB (F) (839w (S) a0l gl o 9o (C.V.) .l oo doyd oY o) 0 Jlois! zetaw 38 518 Sxo § 518 Sxo

Ok (T) 9 pos Ll (R) (pgi! gius!

The numbers in parentheses represent the partial Eta’ ((SSeffect / SSefrect) + SSerror) @s @ measure of the
effect size;™, *, ™, " non-significant and significant at 5, 1, 0.1%, respectively. C.V. coefficient of
variation. (S) salinity, (F) Pleurotus astreatus, (R) wheat residue and (T) time.
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Table (3) The effect of salinity, Pleurotus astreatus and wheat straw on soil organic matter (SOC, g kg™).
Values are mean (n=3) with standard err

or (SE).

Gan) ML ob;

Hf e A S0 S;I')ri Incubation time (day)
. inity
Wheat residue  Pleurotus astreatus (ds m) 30 60 90
0 0.30+0.01"% 0.08+0.01%¢ 8.58+0.02°
€ Gl 5o FO 8 9.31+0.01*°  9.08+0.01% 8.65+0.01°"
(=GR 15 9.33+0.02"% 9.10+0.01%¢ 8.74+0.02%
Without plant 0 8.91+0.02" 8.14+0.01% 8.11+0.01%
residue F1 8 8.94+0.01" 8.44+0.02%" 8.28+0.03%
15 8.99+0.01"" 8.86+0.02%" 8.45+0.02%
0 17.840.02"° 17.3+0.01%° 16.3+0.01°
e i FO 8 17.9+0.01"" 17.5+0.01%" 16.5+0.03“"
piS Ll L Aa Ba Ca
_ 15 18.0+0.01"* 17.6+0.03%% 16.6+0.02
With plant 0 16.4+0.02""  16.0+£0.01%" 15.5+0.03°"
residue F1 8 17.0+0.01*° 16.3+0.03%¢ 15.8+0.01°
15 17.2+0.01"" 16.7+0.04%¢ 16.1+0.01“°

g,.»)T bl g alise SO (o X033 0 gt 10 518 e BIS1 WSl (lin B9 > (51518 S 1Bl L0 & o
wiwd LSD

Within each row the means sharing uppercase letters do not have significant differences at 5% level between
different sampling times at 5% level according to the LSD test
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1- Cong et al.
2-Wu et al.
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1- Ankush et al.
2- Madrid et al.
3- Yang etal.
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Table (4) Correlation coefficients between soil chemical and biological properties

Property MBC MRR gCO, SOC SIR CAl EC
MBC 1 0997 -075"7 081" 0.997 0.947 -0.50"
MRR 1 -0.70” 0.73" 0.97" 0.97" -0.55"
qCO;, 1 -0.68" -0.78" -0.62" 0.43"
SOC 0.85" 0.61" 0.05™
SIR 1 0.89” 0477
CAl 1 -0.62"

EC 1

(S95590 0095 St ) (93 55 bl 0 X030 Y 90 Zolaw 3O  Shand (510 IR § 31O SRo pd Pagio 4 L A ¢

*% % NS
[

(SIR) 1 jiwsgus 3 6 i (SOC) &S IT (99 (4CO,) S golin 9 3o (MRR) (28 K00 S 2a g (MBC)

(EC) S s5 1 alon 9 (CAI) o9 55 4 (w yiurd Sl i
, , . Correlation is non-significant and significant at the 0.05 and 0.01 levels, respectively. Microbial biomass
carbon (MBC), microbial respiration rate (MRR), metabolic quotient (qCO,), soil organic carbon (SOC), substrate-
induced respiration (SIR), Carbon Availability Index (CAI) and electrical conductivity (EC)
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1- Microbial respiration rate
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Figure (1) The effect of wheat residue, Pleurotus astreatus and salinity on microbial biomass

carbon (MBC (A)) and microbial respiration rate (MRR (B)) During three months of incubation (30, 60
and 90 day) (n=3). FO without Pleurotus astreatus and F1 with Pleurotus astreatus (5%o) soil; SO control,
S18and S2 15 dS m™; RO without and R1 with wheat residue.
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Figure (2) The patterns of cumulative carbon mineralization at different levels of salinity and wheat

residue in soils untreated (A) and treated (B) with Pleurotus astreatus (5%). RO without and R1 with
wheat residue (1 % w/w); SO control, S1 8 and S2 15 dS m™ (n=3)
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Figure(3) The effect of wheat straw, Pleurotus astreatus and salinity on substrate-induced respiration
(SIR). FO without Pleurotus astreatus and F1 with Pleurotus astreatus (5%); SO control, S1 8 and S2 15
dS m™ and RO without and R1 with wheat straw (1%, w/w). Similar letters do not have significant

differences among treatments at 5% level according to the LSD test. The vertical lines shown as
standard error.
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Table (5) The effect of salinity, Pleurotus astreatus and wheat straw on metabolic quotient

(qCO,, g CO,-C mg™* MBC day™). Values are mean (n=3) with standard error (SE).

Gay) 8L F ol

S st Al sk sél?f';t Incubation time (day)
. a|n|y ncu 1on time (day
Wheat residue  Pleurotus astreatus (ds m™) 30 60 90

0 82.3+0.81° 98.4+0.27" 97.1+0.32°
E i FO 8 83.3+0.23° 89.6+0.13% 93.8+2.73"
P bl O A B c
_ 15 95.0+2.23" 80.742.29% 69.2+3.38
Without plant 0 85.4+1.18° 84.6+0.83° 96.8+1.10"
residue F1 8 82.0+1.32° 89.4+0.55% 92.8+0.6"
15 94.3+0.72" 88.2+1.69% 86.0+0.64°
0 03.7+0.12% 88.9+0.65° 102+0.82"
o FO 8 74.6+0.88° 96.1+0.70" 95.5+0.38°
pAS bl L A B c
_ 15 81.4+0.62" 77.6+0.76° 67.2+3.29
With plant 0 95.9+0.12% 92.8+0.35° 102+0.18"
residue F1 8 77.5+0.30" 93.3+0.57° 95.5+0.19°
15 84.4+0.14° 90.6+2.05" 88.9+4.51°

09031 (bl g Cilisio SO ) (ot Mo 33 0 gelaw 33 1D o B WS ilio B9 > (51510 S 1Sl Ly B 3
Nawd LSD

Within each row the means sharing uppercase letters do not have significant differences at 5% level between
different sampling times at 5% level according to the LSD test
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