(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

il Addblae @ 5 lamy (B 4 guand) CllALal) ABL) day Ay jladl) g 4 Sl Cilaanil) 3 B g

Sl il dana ) gl
£ piadl) anddl) daala — de 3 A0S — sluall g 4y jil) anid
oaliiual)

Apeaall cLal) Lol Adle (ajal olpiadl) anlal) dasla de )yl AS Jgia A Auhall o2 Cyyal
e g )5 ALl LAl ) A el OIS alia) day (ggumall 50\l Applailly 48K Cilaanill
ddaiall lilis ddlal 25 Cua (alfalfa) calls ((wheat straw) i) cildlia ooy 4 paal) Glalagl)
Glie Gias a5 45 358 Ciang 45 a8 5 e ggind gawal A %l 5 %0.5 iy Sall
i Ll ae Apgaall slal) bl uldl ae 66 559 5 52 il ecayisall 8 L) A5l
Mty dpeaall sla¥) Lalis 8 dysine 5205 Sagan o) Lo %o daial) chlili dilal ol bl
LKA alaely 4y peaall o Lal) Lalis Gl Liay) il Cacaglh a3l e A5 laal) Alalas aa 43 lEe L <Gl
30y g 63l % 0.5 (ssiue aie ddanal)l ilalde dilia) o) Cus & panll claldal) oy Whaa o<
il G . % 0.5 e de Gall Glalie ae d5lie LA dlac )y Ayeaall olal) blis A 4y gina
% 1 5% 0.5 Gl vie daial) clilie dilaly Lsies dlle culS L) o clyyladl) 55 ol Laay
A b L) i) Caiagl L A5)Eal) Alaay % 1 5 % 0.5 Gl die Gall cililig aa 45l
oo oGlel Lsine cilS % 1 5 % 0.5 Cusiwall vie ddaial) culilie dilal de (goanll (55
& Dbkl e dlle 3y 2gas il Adaial) lilaa A Gs)lSI e Dllad) sl o) L ) ililia
r= agadl Llle duage hali) Ale dsag Aaiiill oda oK) 28l L (gguanl) ()N Jaéa o Lo jilg 4453l
) Gl sl 8 Akl aladly (geanll o)) S G ((0.78 , p value = 0.001)
Clilie dlaa) by Auhall oda e . LIS (e Gilial) Cagylal Jead ) cilyladll (ol L
Ao liags LA oL 40P Z8UAIL dyjeaal) clal¥) 31 aga Hras el 8 % ] (g i dainll
iyl Jeat ol Loy Aubpall i) L Jualaal zl e @l cilulSaly apll Y] b ol
A gl 8 dppal) i) Qs e @l LSty LS (e S0 Gl Giliall Cayg ylal

e GsulS ¢ lpadlly LS 585 cipeaa) o La¥) LU ¢ dygine clilie 1 dalbidal L)

62



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

Abundance of bacterial and fungal community after amendments of
organic residues in some soils from Babylon province

SALWAN AL-MALIKI
Soil and water science dep.- Agriculture coll.- AL-Qasim Green Uni.
Abstract

This study was conducted in the fields of the agriculture college, AL-Qasim
Green University to monitor microbial activity, bacterial and fungal communities and
organic carbon after the application of organic residues to the soil. Different
composition of organic residues were added (wheat straw) and (alfalfa) at two levels
(0.5%) and (1%) for both types of residues in pots incubated for 45 days to measure
bacterial and fungal community and organic carbon. Soils samples were further
incubated for 52, 59 and 66 days for monitoring microbial activity with time. Results
showed that the addition of wheat straw 1% caused a significant increase in the
microbial activity and bacterial abundance compared with the control treatment.
Results indicated also that the microbial activity and bacterial abundance were
different according to the organic composition. The addition of wheat straw at 0.5%
resulted in a significant increase in the microbial activity and bacterial abundance
compared with the alfalfa 0.5%. Results proved also that the abundance of fungi in
the soil was higher at the attendance of wheat straw 0.5% and 1% compared with the
alfalfa 0.5%, 1% and the control treatment. Organic carbon was higher at the addition
of wheat straw 0.5% and 1% compared with the alfalfa 0.5%, 1%. The high
percentage of carbon after addition of wheat straw was accompanied by high fungi
abundance. This outcome was confirmed by a highly significant relationship (r= 0.78,
p value = 0.001) between organic carbon and fungi abundance. It is appeared that the
tolerance of fungi to the drought conditions was higher than bacteria. In conclusion,
the addition of wheat straw 1% may be considered as an important source for
supplementing the microbial energy in the long term and its implications for crop
production. The study also concluded that the fungi were more tolerant to the drought
conditions than bacteria and it’s related to the decomposition of organic residues
under the drought conditions.

Key words: residues quality, microbial activity, fungi and bacteria abundance, organic
carbon.

Introduction 4exial)
Ash)ll hday ALl Anlpall 453 el (st (8 Lalal sn dypaall Glilaal Gl
Oe s sine e dbilaall Cany Gl ¢ (1 23) dpaall Alee Jili ) ALY Ll Al ey
sl e A3l dualadl Ly 5l Al Gysmal) cOllaall dilialy o lpa Al 8 4 suanl) 52l
Al ely sl 350 Aygeael) cliliall o) L (14) Gl 8 ehuadd)l Jualaall Wiy 8 ) 450

63



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

Abundance of bacterial and fungal community after amendments of
organic residues in some soils from Babylon province

SALWAN AL-MALIKI
Soil and water science dep.- Agriculture coll.- AL-Qasim Green Uni.
Abstract

This study was conducted in the fields of the agriculture college, AL-Qasim
Green University to monitor microbial activity, bacterial and fungal communities and
organic carbon after the application of organic residues to the soil. Different
composition of organic residues were added (wheat straw) and (alfalfa) at two levels
(0.5%) and (1%) for both types of residues in pots incubated for 45 days to measure
bacterial and fungal community and organic carbon. Soils samples were further
incubated for 52, 59 and 66 days for monitoring microbial activity with time. Results
showed that the addition of wheat straw 1% caused a significant increase in the
microbial activity and bacterial abundance compared with the control treatment.
Results indicated also that the microbial activity and bacterial abundance were
different according to the organic composition. The addition of wheat straw at 0.5%
resulted in a significant increase in the microbial activity and bacterial abundance
compared with the alfalfa 0.5%. Results proved also that the abundance of fungi in
the soil was higher at the attendance of wheat straw 0.5% and 1% compared with the
alfalfa 0.5%, 1% and the control treatment. Organic carbon was higher at the addition
of wheat straw 0.5% and 1% compared with the alfalfa 0.5%, 1%. The high
percentage of carbon after addition of wheat straw was accompanied by high fungi
abundance. This outcome was confirmed by a highly significant relationship (r= 0.78,
p value = 0.001) between organic carbon and fungi abundance. It is appeared that the
tolerance of fungi to the drought conditions was higher than bacteria. In conclusion,
the addition of wheat straw 1% may be considered as an important source for
supplementing the microbial energy in the long term and its implications for crop
production. The study also concluded that the fungi were more tolerant to the drought
conditions than bacteria and it’s related to the decomposition of organic residues
under the drought conditions.

Key words: residues quality, microbial activity, fungi and bacteria abundance, organic
carbon.

Introduction 4exial)
Ash)ll hday ALl Anlpall 453 el (st (8 Lalal sn dypaall Glilaal Gl
Oe s sine e dbilaall Cany Gl ¢ (1 23) dpaall Alee Jili ) ALY Ll Al ey
sl e A3l dualadl Ly 5l Al Gysmal) cOllaall dilialy o lpa Al 8 4 suanl) 52l
Al ely sl 350 Aygeael) cliliall o) L (14) Gl 8 ehuadd)l Jualaall Wiy 8 ) 450

63



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

Tt 01300 umlial o HASH BN Jiail Jews Liga it el 3 L) dismd G0 25 b
paall LG o Leilsin) Sy ¢l sl sl ey Sl lgaling A
ClipasgllS saill Aatia dpa oy 5dle Bypmy Sl lgastiar S Aal] (nlea¥IS Ay sl

(2, 1) clualiall

Glaliall usp Jeo sl JS0 ladiee 058 Al A dpeaadl cLaV) bl 3ab) s
o ol ol Ay Ul 5oL sl g ) B CDERY 1y il dypainal
e G eaw bl Anlall clalaal) 4 Jaall s GlSall A A 333l o) - Anlall calalal)
Aokl A & G A e dulle A sl Ula 8 Lty Lpeanal) olaY) Ay Jladl Abec
& pen 0 A O6S Lea e Bygaall lalaall Judas 3 A jeaal) oWl dalds 30y () (g3 Cogu
Ala saly) A paley Ll 8 4ygaall Gl CAIS o) L (5) geanl) eI Jadag A5l el
I L) leal) claliall ddlal o) WS Ga)lSll juae i PIA e L5l 8 dyjeaall cLaY)
Balyyg Al Aoyl Aaglie (st A sl oysn (gA) AAll 8 (gemall GolSI 30k I g2 Al
(9) eadl LYl hlis

Cpag filly s\l 8y50 A X Ay pimnl) clilaall Jlat dalaal el Jalal) Ajeaall clal) joiad
ol gl 8 ledige IS Agpeaal) elal) blES b (7)) &bl (21) Aaal el g e A
S Gl 3 (gl sy Apshayll s ) S Casy Bgpaall il Al Xl
A Gl deadl el halds 3al) (A o) Lee Algel) 320u8Y) (o ylal leiayat aaal dails &g jaa
Ll Dlaa b aald A Al Jalsal) (e it Al 3 clhadlly LKl duala glaY)
& Aphdll Gleaail) 3ol () gas Al ) Ay siaal) i) ddlal o) L (12) 2l duesilly aall
sie alphill @lils Jlghl 33y ) 58680 dilal b asg (17) - 0sulS) simas jgaaal 45l
CHlalaall Jilat 8 age s Al Al b clladl) dael b salgl o L 2.3 mg g7 dilia) (gsis
s glycoprotein, glomalin z Gl a6 Loay calyyladl) of cclall gad Je lulag) (uSailos 4y guianl)
Jahy Jeladl i e Aoy LAl 3By Gnds Q5 8 age g0 Legd Ofiamiall oialal) (pila
(24) <l

Ll gl lélig dilal die Lisine <)y 8 (microbial biomass) aslay) AN L sy (3)

Usine ol L5LaY) AESH o)y Geaaill e Gudlad) agl) vie ddaial) ililie pe Aijlie Jlaill dlgas

D50 Ll seds o) Al cililie asas A00aY] ABSH Gilas s (B o 120 LW 03l ae

Glilie Y sl Huae s D gy B el e A0LaY) ADSH A palaasl g JlpyE el

ol Uyl 2n (16) Lilishs 558 og Saall asinall Sln 20y Jilly Jlaill Algs il (o ayli Al

25laal Alebee pe A3lie Aull 5 LAY ALy djenall claY) bl saly ) sa5 Adniall clilia
64



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

OO dans 33l A age ed Guali Liayl sl a8 ddlal () .63 asll die (msds) Lliall (K
(18) dusill b clphill ¢ LSO dui g A8LaY) S ) ddleal dgyhaill ALKy (gguanl

slal) Aala o) B aaley Cosu AlaY) iy Agpeaall lilldl Gl SHN il o)
i) dlial e 2o Js eyl Z V) 5al) 8 el ssha ey uedl 2aY) DA dpeadl)
Blal il A ) Gl Gaaa Gl LAl oalaBY) ag0yall daia e clld cilulSaly 4 samall
Glpphdlly LS ol o @lly il o e\ Liag calyhadlly LK) slae) e caally ddaial) cililie
Al alaal) gyl 8
Materials and methods Jaall 3 kg 3lgall

Jio S 10 Flae o @ il hinall andil) daels de 3l IS Jgia G i e s
w30 Gae e Yl 32 30 pae lads 65 44° 30 Jok bd ey Aall diae cigia
(silty clay loam) duiye duida doagie ol Ll das o) s Galdg A8 gdall 28kl aladsiuly
Boms [ 1.60 cuolS Lol 4 allall 26N o) . %18 Jays %43 Gues % 39 (b ssine il
L 7.40 s PH _iagyned)l () 5Ds/m 5.40 58 4l leSl) Jea il

(alfalfa) <ally (wheat straw)  daiall Gldlaa oy dygpanll Gl (e g 15 Adlal

aty (1) i) (8 lgnadlas Aaimsally (o 1 0 B ) Leinda i Bydlia Jindl (e Wa3a1 5 Cam)
Sle Lsine gpalin 3 U35 %1 5 Uys %0.5 Lea (isny Caally daiall culilie dilal 2 Cus dilida
e hpadll alall drals de )3l AKE ) S ) b 6 45 555 Ciicang A5 w18 5

Clphadlly LSl slae 1S 4 il Glasmdl) ehal gyl 4055 Glue ad) & a5 45 358 )50 2
sba¥) Llis (b Gapal dalay S8 (8 A5 aias aa L A (A geanl) G dpaSs A
te Apeaall eLal) blis ddjedd a5 66 559 552 a5 A) lid EDE I et jaial 4 el
% 10 Ash) duaiyy sed 32 piaadl (8 Wl il Lyl clie dp @y ) Al L o)l
- Gagyhall o it el ilyhadlly LSA Jeal (s2e (ped]

Al B deaidiviall 4y gand) Clilial) Gailad Gang 1 Jgia

% cisll) | % Jslladl| C:N | N % | %sscand) gl L guanl) cldliall
4 20| 13.75| 3.2 44 alfalfa cual)
8 39 94| 0.5 47 wheat straw iliall

65



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

:Biological measurements aasbld) bl
( Microbial activity ) 4l & 4 gaal) LaY) bl -1

g 8 A ae 20 mumy o3 Cun (28) alkali trap il dpead) cla¥) Lli (ild &

slat auas o Jse | aiplie NaOH e Je 20 o gomn paall jiua Si pias o dSae Al
st ad) & gl Hoye 2 gl Baal 4 25 B Ay Dt SN Ciaiag oS AaSaa Bygean LA
S ol gidll Jaly e ilylad aag Aanlg Al A PA L5 e Bl CO, 4uaS (e o5 ALl
Jass o) N 0.5 e HCI sa NaOH Jslaa zrams o3 53y oslll I Jsas o) (o)) NaOH 5l

—any) bl PR e Glhidl CO, Ll Gl &y o glll me A sl o4l

co, (H;g) _ (B — V)N22

w
(ML) (ulea (53 AV NAOH aa Wgiplae & Al HCI 40 :B
(ML) 4l EBlalas Jala LY NaOH aw Wiplae o3 Al HCL 4ad 2 V
-(1.00 N) HCl ale = N
. COy J e A8l sl = 22
(9) LA s W
( organic carbon ) g2l gelsll -2

) Cainill (8 b lgmamgs 4 a2 10 330 DA (g (10) dipla plasinly dygmal) salall 0 5
g o g Vgl Al & dashayll Ao il o 105 3)la Aaps ey ase 5240 ( MiCrowave oven
sald) Ao i 5 (ges a 400 Bha Ayl delu 16 3ad muffle furnace 5l (i 4

2 ARY) Adalaall DA e G5l 3 4y guiaall

. (oven dry soil weight — ignited soil weight )
% loss ignition = (oven dry soil weight) x 100

( Bacteria and fungi abundance ) «lyhilly LAl alae) =3

G0 zsal JS e a1 (35 G (29) Cadlanl) 4k alasinly <oy culyyladlly LKyl alae ) )

Jsanll &5 @llyy Laieal) jhiall el o do 9 o dggla lial ] ) asdlial &5 Aabiad) 7 Ml
EDlys 1000000/1 Jseash cn I 1000/1 5 100/1 4l Cadladl) Jee 5 10/1 cagas e
Tryptic—) Jausl) slasiulis adee alay b (A gl JS e o 1 4peS i . cadas J9 @) Sa

66



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

Gheainaddl Glual (Martin’s Rose Bengal agar) 5 4500 &yesivall lual (SOya agar
Gl Cilyging ity Janssl) ae Al Jalas (2°50 Lol 5yha An ) 513 Janssl) Camy B LA pladl)
diala b GLLY) et bl @y & daugll G e 5y3le ALl Gujlie ey olaily L]

Ayl Gl periiadl Gluad Glasyy Slyphall Gluald 2l died 330 (2°30) 2a)x

U G Gy Al A e a2 1 3 LDAD e Oles
( é‘") ) 633“3 &ds/ ( A glfa * Cpariuall dae huﬂa) =dyy a1 ug LAY aas

Statistical analysis  Jlaal¥) Juaill

(two—way ANOVA) .laasu) & Cua . Minitab version 14 zaliy aladiul il Jidas
Jad M Gailly dppanall Cliladl) Lea cplale alasinly 5l 3 dyjead) Lol bl mitn Jail
Gsanl) oSl S clyailly LS slae) =56 Jilas &5 agy 66 559 5 52 acand cilpie DG
Cilaall cagylay clpladll ae LA d5)lie R8s Bl Lay & . (One-way ANOVA) - aladiuly
.(two-way pladinliy djeaall cla¥l clal) go5 dpaall Gliliadl La cplale alaainl
Tukey’s  aladinly dggiedl DAY sl clbwgdl Ge DAY Jiss SANOVA)
. P <0.05 J8 435020 s5ie ae Studentized range (HSD) test

Results and discussion 4.ddlial)y gilidl
Aagl) B Ay pgaall plaY) Bl o Aypdanll cililial) ddlal il -1

Gigan A o) Ladd (%] ddaial) lilig) 4 paall lalaall ddlial Jara b (1 &N ) i) iy
Alolas e 4)lia Agpeaall L) Llis & ((p value of treatment less than 0.05 ) 4gixa 324)
jlie AV Aypanll i dilial de dppeaall cla¥) Lalis b dygiee Clig i Jad aly 43l
iyl alsy Tukey’s Studentized range (HSD)  maliyn aladiul o3 . 4)liall Alilas ae
lalgialy caall culilie e Lla Cilide Alaiall  Lygunall cliliall (oS5 o)+ lans siall (G 4 sindl)
Jati (S el (30 50 g linty Jlail) doraa Al (30 lydings Sl bl (e Alle A e
52 3y day cpillly Heldadl Jlas ) 2gay 38 dgpeaall cLad Al DLl o) L3y peaadl ebal) Aol
elal) Ll sl A o Lo dpeaddl clal¥l d8la ny oA s« jaas Bg A Lass asm
o siad Y am 52 38 P dagpu 8ygear llad 28 Gall Glilae bl Lamll 2Y1 A 3y jeaddl
5y b g el Liimy 53 sl e S L3 jig G ALl Sl Sslludl (e AL LS
C B b DA el jaae A ) ol A eV dyjead) elaY) dilh

67



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

P < 0.05 45ma 33b) ) 53 %1 5% 0.5 siwe die ddaial)l cilalis ddlial Gl Lyl o S
salal) S5 GRS L % 0.5 Al (s vie ciall il e dlie dpeaal) sLa¥) Ll b
COEA) ) g B lly b ) Oy 2l a1 b dpenall slal) Bl Lo i 4l OIS dygial)
e Al Call clidlie b las Bpa S Cua dyeiaall Gl (& Guag il ) osplSl) A
& Ol (D sl dans Ll dpgaall cla¥l J8 e Ay Bysan Lllad sl Les ddaial)
(13) sl 2Y) 8 oLal¥) Llis i 138 Jlail Gmea ciliSpall gl Jlail) Rikay Leslé ddaial
o853l a5 Cun sl Cliliay Alainll Clilia 35 ag 16 558 DA Apead) Lal) blis jasd
& L) A ey el pe Cumddi) B sl Glilie dgas ol Aag)) 358 PR Ayeaall elal) bl
b ol el A GO I el Gy cidaiall clilie s dpeaall slaY) Ll
G5 Lyl il 3 LA 3 dppeaall ola¥) Lol a5l 30l e il Ll Sl 2 samall cldlaal
58 Py Ll ) aseal) ae daiall clilie 2kl 3 djeaall slal¥) Bl g ¢ (19 ) s
das L 28 5 14 57 xie Wle I8 dpeaall ela¥) Llis gl maasl dus a5 56 Cipaial auasd
i) Glilas 2520 56 asall die Jasale (5 o)y Laliall (K1 ddaial) olalie ae 40)lia annpall ilila
fad alidd) U agmy Guiaail) Ay vie Aaiall Clilie pe dyjenall slaY) hlis Galissl Gl ) 8,
Apenall clal) bl caaas il Aaial) b s il

Cmaail) 3y die Jaa Llle IS Dbl o) cad Cua el ae bigina Whida G 3y peaall eba) Lol o
GsolS) aliail ) agn B el b cudl o) Ly 66 5 59 tie Lasale JS& amisily Ly 52
) L LA ol AU Ay peaadl e L) Jid (e anladinl & gdlly el ae Al & (gganll
Gl i ) (6358 il ae Al Gilaasd el (eSS o) AR 8 A peaall L) Ll aleds)
c(4) leblas Jd8 ) sa5 Lee Apeaal) cLad aiiala Juli ) (525 Lee A all (3882 (gaianll

68



(2015 S sl — G slaall) Lol aghell ¢3S Alaa

=52 days
W 59 days

o 30 i~ 66 days

Control alfalfa 0.5% alfalfa 1% wheat straw  wheat straw 1%
0.5%

Treatment

Jia (‘bar error ) ,dgall . 4l b dggaall sla¥) blid e gajlly daguand) cililial) dBla) A6 1 JSi
.8l ( standard error ) g laall Uail)

i o cbphilly Lact 5 hy e Iggand) AL ALl 86 -2
dae) B Aygina 32y Ggan A D) 4 45 2y Jais Y] daial) caldlia ddlal b w2 JSA)
Jaill ma GLSHall dgag Aday 6 il Aee ol AR Alalae ae A5l Al G LS
dealgar LA @y 0 45 oy amy 8] dlaiall GlShe (8 Cpagyiill daws (RladY HLLS
GlSye dgag o)« Walae) ddeliasy DA oLl 4Dl ABlall o Jaaall Jlaill s Gl )

c OO Huae yal dgjeaall cLal) Bl 2l Cagw Aol Bae Al A A0 Al sl 5Ll

e Aylie %0.5 dlal gsive e il Clilie Blal s AS cul€ L 8 LA 55 o
Glilia Gl 13 e o 45 858 2ay Alila dlae) Glaw Al %1 5 %0.5 e ddaial) clidis
gk sad Al 8 6 ) sl daeea LSl agagl aumdl 00Y) 3 LA slae) (e a5 ddaial
%1 dilal s die Gall Gldaa & LS slael Gl byl iy 800 LA jeaad) cbaV) sha 321l
Gsiee 0L e 18 e %l 5 %0.5 Al s vie daiall Glilia e Ligiee ddlide e cuilS
ve call Glilie dlal o) Cun Gaill e b5 2 Al 8 LS sy e Jlad 56 4l il
Al gsiua
Gl i) die ddaial) Gldlie dgap Afll ailaia L Glia gsine M AAl A LKA 585 claia Y01
e call lilie dlal o g 45 50 Al b @S adinall sha sl ki %0.5 il
By 801 b age 30 Adliaal)l Ll ) L Al Alelee (g Lgine ddlide pe culS % 0.5 (s

69



(2015 S sl — G slaall) Lol aghell ¢3S Alaa

a3 ) (53] Lae Fagpas Bypemy cllat 3 §ppnall Apl) 53 () Jainall (e um (6381 pcinal
(16) go Gi Audall o3a .l aainall By b ala adlis ) g g3 LeY) Al & 0\l
clal) Ly agla¥) GBS e ) ag 63 sad Al ) daiall cililie bl gL g 3
33l Y 505 JanlAlS JIail Al clilaal) A8la) o A5lEa Alslaa pe A3lie Al L Ayl
((3) Copemnill 55 als mda i Ll Aluial) Chlilie o Alie Al 8 AglaY ) AESH L A5 & gies

il

N N w w
o w o (¥,
1 1 1 )

Total bacteria
CFU*106 g dry soil
=
(03]

10 -
5 .
0
Control alfalfa 0.5% alfalfa 1% wheat straw  wheat straw 1%
0.5%
treatments

Uail) Jiay (bar error ) sdisall . ag: 45 858 a4y 80 A L A ale) o 4 pudanl) clilial) dbla) 80 2 84
.8 ('standard error) ¢kl

e Alaiall clilie Alal Alle Lgine cul€ Al & ol dae) o (3) JSall b bl ey
2y A3 ad) Aldlaas % 1 5% 0.5 Gpsiead) die il cililie ae djlia % 1 5% 0.5 Cpsinsdl)
Seblal) Ao 8 13 gy 45 2y Gilphaill sail aga dale iing S eI jaas a5 o e 45
Ge Ldind Glphill o) calyhill ga b oanlall el lgd S ddial) clilie b odillall ol
al g ALl Wil A8l e juae i 4 sllud) Jisd Juad ) dpeaal) sLaY)
o GES Al sda (20 ) sdbaall LSl o2 st e yaldll Cellulase enzyme il L)
e A3lia (108) el C/N - s b lilaal) dgagy el calS dgybill ZESH () g N (13)
s gy 14 3538 a2y (20) Lasdid) C/N - s ld lalall
Cya Al 8 il dawd pand b0 4l IS Ay gemal) calilaal) dilal Jae (b Liayl el
dalaa (pe Ligima 4abida ye Cil€ % 0.5 (goiue die Caall Cilalia ddlal amy clyhadl) 3589 L o
o A3 as 45 2 haill wcinal sha Y TIS e Al o3 ) e maaly Qi Va4 Gdl)

70



(2015 S sl — G slaall) Lol aghell ¢3S Alaa

7 -
6 .
.é :
-
w0 o
Sw 4 -
< a
393 -
=}
iy “REIR
D 2 A
[V
o
1 _J .
O = T T T T
Control alfalfa 0.5% alfalfa 1% wheat straw wheat straw 1%
0.5%
treatment

Jiay (‘bar error ) ,isall .ag 45 8,58 a4l B clhdll dae) o Ayl cililial) ddla) LAl 3 JSi
.8l ( standard error) (g lzall Uadl)

cilyailly A 8y e Ll il 86 -3

s % 10 sk dewiy ag 30 saal Wil Al Cadan b 4 JSEN A Caiag) RSl
530S Aale Luladl il et Aagill oda o) o cilpladll g0 Ll 8 LKW dlael 8 S alid
dilas e ol GlulSaily LS e 5S) IS Caliad) ikl Gl Jest s ol 4% Cus
ot (30) e B L Aaall cluhall e Gilpine Lay) aag AN Al 3 dyecaal) clilal
S ) Ay 8 Fganspall Sl 85 ally Cilinll Gl LAl (e o) Jas 305 g ol Ladl
sai Gl Glaally culagill @lysa 86 Gapn Al (11) e Loay) @0 Auhall sda o) o Jasgiall
i b S aliail ag Gua Gilially il s (e ShlSe 10 alasiuly LsSily bl
o lphill s Pla L Sl s e Wyl (s (S8 Gilially (bl < dasid aay LS
lgany oo Al (3383 apyy lpphail) ol G pailly Ganlly L) grant A4S Cigyla (S s Ayl
ddaulg ( Microaggregates ) sys.ally ( Macroaggregates ) 3,uSll 25l ilaasd 25586 (sl
48ld 83y o) - (26) Glomalin 5 Glycoprotien =) Pl (2) <lyladll cilales 43l (358 Loy,
Alee o oy Lae (6) Ayl cilelise G Lpll skl (gginall b 5ol addlyy Zy5ill b Claasil
. gaill

( osmolytes ) Aagmall Al () &g (ams oSha caliall cagyl DA L) clypladl) o 68
psdi o Jilgudl Jada s WA aaa Dlua o Jaxiy 4l & MUl malil) ke e g5 SlSHe g
psfiy aliall ooyl cad Glphadll gai @) (A age 52 Al A ( proling) z il Leay) <l yhadl)

71



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

sball ad e clpladll ol & aalid g (Osmoprotectant ) 3yma Gl 7L Ly byl
Glyiall 238 o) Amino acid and sugar  Jeds Glyiall sday Asulall M8l algal) oyl s
( cytosol ) ayslall gylamall 5 LAY ama o Agysadl¥) SUBEAY) ()5 A aaludy WA &SIy

C(25)  Galaall Gagylal iSs i€ Leleny Lae

50 -

40 A
O Bacteria

30 -
H Fungi

Total bacteria and fungi
CFU *10-5 g-1 dry soil

10 -

O T T T T 1
Control alfalfa 0.5% alfalfa 1% wheat straw  wheat straw 1%
0.5%

treatment

Wil Jiay ( error bar ) diall . ag 30 88 2y Ayl B Las) clphdl) dae) e cilial) 80 408
.l ( standard error ) g laal)

gl b ggdanl) 0 glSl Lo o Lyganl) clilial) Bl jili —4

L)lie gpmall s)lSH s 5ol ) (5 Aypamall ulilaall dalal (b 5 JSEN e LDl

A 33l ) 63l M) Appmall W) S5 8 pslSD) dsm ) o) d5mys A3ad) Alalae g
Tk dygine Lumge ADle dng 28] L Aypnal) A V) Jlaill lee ign aay A5l (500
2y Al A (6 JRE) LK gy (geandl )&l A G (value= 0.001 ) r = 0.66 , p
(r=0.78 , p value = 0.001) L3k Lisine danse Ale Liay angy ¢ dyguanll Clalaal) A8l
Slpyhilly LS o) e gl s 1aas Ayl 5 il 555 gpumall pplSl A G (7 ) S
Cilaiia of sl IR bl Il ey sgald e Al B gl 0splSH A
(22) humus Juay fats gsaay waxes gl (<8 8 Jlaill dolee Sigan ay 4jeaall cLaY)
S (15, 8) i) cluy e i bl o3 o) Al 3 gpmall Gsn\SH A 38y b dpenlis Las
granll el dws o) A Al 8 gganl) e Bk I gag ddatal) ldli ddlial Gl Cuia g
Gl 8 cundl dgaag a0 45 2y Gal)l Gldlae dilal e o) Lgies CulS Al Gldia jeias die
Gl laay Alphadl) 68 Cun Gl Gl pe 45l ddaial) @ililie & Glyladll 385 ) L)
& sl dlad dglee pday () 05 clphadll (e dle 855 sy O LS Lk e Jodal 85

72



(2015 S sl — G slaall) Lol aghell ¢3S Alaa

Loyl kil o) WS ( recalcitrant fungal cell walls ) Jlaill dea Slphadll s asadd 25l
) JJL\ bl Z_DZJ\ @ u}.t_)&\ Laas L.A\ S5 e LD:\S.J\ & a_l)ls.n 4_3)'.'\3\ Lg C02 (e s :\:\AS PC)

(27

20 -+

18 -

16 -
R 12 -
c
g 12 -
S 10 -
2
£ 8 - Al
oy
6 6

4 .

2 4

0 T

Control alfalfa 0.5% alfalfa 1% wheat straw 0.5% wheat straw 1%
Treatment

(bar error ) ,isall . ag 45 558 a Al b gadanll sl A o dyganl) cililial) ALl 506 5 g8
.asdll ( standard error ) glaal) Uadl) Jiay

40000000 A

r=0.66, p value= 0.001 , n= 15 ®
35000000

30000000 -

25000000 -

20000000 -

Total bacteria CRU g-1 dry soil

15000000 - [

6 8 10 12 14 16 18
organic carbon %

Ala) wy L) daelg 4yl B gguanll ¢ glsl) AsaS o correlation coefficient Ly dide 6 Jsi
. A 45 aay dgganl) Clilial)

73



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

7000000 -

r= 0.78, p value= 0.001, =15

6000000 -

5000000 -

4000000 -

3000000 -

Total fungi CRU g-1 dry soil

2000000 -

1000000 -

6 8 10 12 14 16 18
organic carbon %

48L&l any by pladl) dlaclg Ayl A ggaal) & gylSl 4aS oy correlation coefficient Llay) dde 7 Jsi
'@*945 Mqaiybd\ﬁuﬁuﬂ

& gl Adle ol Gigas A @l % 1 ggie die ddaial) clilie bl Gl Al sy
eLal) shia aliu) 3 age 90 Al sda (g250 My culyyladlly LS slae) g dyjeaall cLaY) bl
zwl oo elld GlalSaily aadl A & ladlae) ddcliasy DA Ll 2P0 28l 4y )eaall
LAl ae A)lee aliall cagylal Jaad f€) 600 Glphadll (b L Zuhall Gatiiid . Jualadll
Alal 2y 4l 4 clphdll 3 of - Al QA 8 Lgaal) Gladaall Jidat e elld Glulaily
Al (B gganll el Balyyg aia A aula g L OIS ((Akaiall) Ay paal) culilal)

References

Gl mlail) 5y ¢ Alailly 4yl Q) mlY) # il L(1992) sus deal gl -1
33k Aala ¢ galel) Caals

- dilly e Lkl Il L clally s Ll Al Ake . (1990 ) dilae and dilas ¢ pagnil) =2
Jemsall dnals

3- Abiven, S., Menasseri, S., Angers, D., Leterme, P., 2007. Dynamics of aggregate
stability and biological binding agents during decomposition of organic
materials. European Journal of Soil Science 58, 239-247.

4- Al-Maliki, S. 2012. The effect of earthworms, litter quality and atmospheric CO2
on soil aggregation and associated microbial indices. PhD thesis.
University of Wales, United Kingdom

74



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

5- Al-Maliki, S. and Scullion, J. 2013. Interactions between earthworms and residues
of differing quality affecting aggregate stability and microbial dynamics.
Applied Soil Ecology 64:56-62.

6- AL-Maliki, S.M., 2005. Effect of fuel oil and urea fertilizer on some physical
properties of a Gypsiferous soil and growth of corn plant, soil and water
science. College of Agriculture, University of Baghdad, Baghdad

7- AL-Maliki, S.M., H. A., AL-Watefi, A. S., Abdulabbas, A.A.2014 . Changes in
organic matter content, aggregate stability and microbial activity under
tillage and no-tillage system in Babylon province. Euphrates Journal of
Agriculture Science 6: 19-33.

8- Angers, D.A., Chenu, C., Lal, R., Kimble, J., 1997. Dynamics of soil aggregation
and C sequestration, in: Lal, R., Kimble, J.M., Follett, R.F., Stewart, B.A.
(Eds.), Soil Processes and the Carbon Cycle. CRC Press Boca Raton Ohio,
pp. 199-206.

9- Annabi, M., Le Bissonnais, Y., Le Villio-Poitrenaud, M., Houot, S., 2011.
Improvement of soil aggregate stability by repeated applications of organic
amendments to a cultivated silty loam soil. Agriculture, Ecosystems &
Environment in press.

10- Ball, D. 1964. Loss-on-ignition as an estimate of organic matter and organic
carbon in non-calcareous soils. European Journal of Soil Science 15(1):84-
92.

11- Bapiri, A., Baath, E., Rousk, J., 2010. Drying-rewetting cycles affect fungal and
bacterial growth differently in an arable soil. Microbial ecology 60, 419-
428.

12- Bending, G.D., Turner, M.K., Rayns, F., Marx, M.C., Wood, M. 2004. Microbial
and biochemical soil quality indicators and their potential for
differentiating areas under contrasting agricultural management regimes.
Soil Biology and Biochemistry. 36, 1785-1792.

13- Bossuyt, H., Denef, K., Six, J., Frey, S., Merckx, R., Paustian, K., 2001. Influence
of microbial populations and residue quality on aggregate stability. Applied
Soil Ecology 16, 195-208.

14- Caprial, P.; T. Beek.; H. Borchert. and P. Harter. (1990). Relationship between
soil aliphatic fraction extracted with supercritical hexane, Soil microbial
biomass and aggregate stability. Soil. Sci. Soc. Am. 54:415-420.

15- Christensen, B.T., 1986. Straw incorporation and soil organic matter in macro
aggregates and particle size separates. European Journal of Soil Science 37,
125-135.

16- Cosentino, D., Chenu, C., Le Bissonnais, Y., 2006. Aggregate stability and
microbial community dynamics under drying-wetting cycles in a silt loam
soil. Soil Biology and Biochemistry 38, 2053-2062

17- Degens, B., Sparling, G., Abbott, L., 1996. Increasing the length of hyphae in a
sandy soil increases the amount of water-stable aggregates. Applied Soil
Ecology 3, 149-159.

75



(2015 AN ssl) — N Alaall) Lef3h aglall 6308 Alaa

18- Garcia-Orenes F, Morugan-Coronado A, Zornoza R, Scow K (2013). Changes in
soil microbial community structure influenced by agricultural management
practices in a mediterranean agro-ecosystem. Plose One 8,1-9.

19- Haynes, R., Fraser, P., 1998. A comparison of aggregate stability and biological
activity in earthworm casts and uningested soil as affected by amendment
with wheat or lucerne straw. European Journal of Soil Science 49, 629-636.

20- Johnston, H.H., 1962. The decomposition of cellulose by soil fungi. The Ohio
Journal of Science 62. 108-112

21- Loranger-Merciris, G., Barthes, L., Gastine, A., Leadley, P. 2006. Rapid effects
of plant species diversity and identity on soil microbial communities in
experimental grassland ecosystems. Soil Biology and Biochemistry. 38,
2336-2343.

22-Lynch, J., Bragg, E., 1985. Microorganisms and soil aggregate stability.
Advances in soil science 2, 134-170.

23- Matson, P., Parton, W., Power, A., Swift, M., 1997. Agricultural intensification
and ecosystem properties. Science 277, 504-5009.

24- Miller, R.M., Jastrow, J.D., 2000. Mycorrhizal fungi influence soil structure, in:
Kapulnik, Y., Douds, D.D. (Eds.), Arbuscular mycorrhizas: physiology and
function Springer Netherlands, pp. 3-19.

25- Rapparini, F., Pefiuelas, J., 2014. Mycorrhizal Fungi to Alleviate Drought Stress
on Plant Growth, Use of Microbes for the Alleviation of Soil Stresses,
Volume 1. Springer, pp. 21-42.

26- Rilling, M. C ( 2004). Arbuscular mycorrhizae, glomalin and soil aggregation.
Canada Journal of Soil Science. 54: 355 — 363

27- Six, J.F., Thiet, S., Batten, R., 2006. Bacterial and fungal contributions to carbon
sequestration in agroecosystems. Soil Science Society of America Journal
70, 555-569.

28- Sonnenholzner, S., Boyd, C.E., 2000. Vertical gradients of organic matter
concentration and respiration rate in pond bottom soils. Journal of the
World Aquaculture Society 31, 376-380.

29- Stotzky, G., Broder, M.W., Doyle, J.D., Jones, R.A., 1993. Selected methods for
the detection and assessment of ecological effects resulting from the release
of genetically engineered microorganisms to the terrestrial environment.
Advances in Applied Microbiology 38, 1-98.

30- Yuste, J.C., Penuelas, J., Estiarte, M., Garcia- Mas, J., Mattana, S., Ogaya, R.,
Pujol, M., Sardans, J., 2011. Drought- resistant fungi control soil organic
matter decomposition and its response to temperature. Global Change
Biology 17, 1475-1486.

76



