Yot
SB g Ol cblis glayiag s &yl
VWAL cagan 0)land 093 9 Comuss Al
http://jwsc.gau.ac.ir

ST (SLIE 43 59 g i S0 93 ST 00ko g S (515

Y .. . " Y. (e . Y - \
S8 s Aaa a9 UMASS]@AA‘@JLAJLL@.}‘GW‘QAJ*Sh:L:A:wA
Sl oK (St pske 05, i)l i)l (6 meils” Gl oKl (St ple ey S sl

AY/VE 5y gl s QYN 1dlys
oS>
5 S (SIS a e (5oslES Slasl sl a5 Bk Sl S s L;Tuuvs,\m)us:}-:;m,@u
s oS S e g 55, Ses Al a5 ol ol e zes 5 O 38w o SIS sl
cilire Sal Sbt w53 035,20 008 Sdae p Jlosle 5 Sb (SIS 3 s p Baa b tassy cpl opl b
A el
Sosle 5 (Casa o Bla r 0 SNV 510 MY (5l o pasen p ) oS15 J1 oy St g5 5 55
L T esle LYl 3l e 055525 0Ad gdme p (o5 Aon ¥ 5 & Ol oS s L 2 5 sls 355)
mj)ﬁ;ﬁéﬂ,eti}_t{m,-\(&:lﬁ.‘w”p@u@s,(wﬂemuéuéﬁdﬂuéﬂsuu
sbes Ll 255 &g o3 el sAL o g e b Sl alad s (ol Ol Ol gy adlaio 5l (o)
S e (IS (S F5 i 935 Ao d Yo BV we e b b b 5ol S Bl ae s YooY
.mdjgeju\Ju,;w,‘,iju,::;dso;,k;cwm
Sobs e ssba Sos St g 4l oaSiils S s ol okl s 6}“;}41}959})):13 polie laaidly
Slie (S5,k8 (P<e/00) il gyl pme Sosles asdllas 3550 S js Sl S S s o S
w}ﬂih}sobﬁ;ﬁ‘\sguﬁmﬂ\p\ Sl gre 5 sba 0aSiils St s 1y c;ﬁirU@‘f:i«JSObf:i
1 wﬂh}so},ﬁ COSL o oga 5 els 358 5,8 (P<t/r0) Cll s aae ST s St s
Ol s ONBLB a5 58 oy ClI Ol s s ol s JI sl 5SS b sls 1Bl (gl e sba
Bls alsdl gl pme jgbas |
L poisel 5 s (S35 5l (AU e DA OB o3 5 el 358 035531 S sbes 1 pS e
SO $s,55 5l St JIslse 058 6ol b ossd e slgiin ool ply (P</00) sls [2alS (gls s 5 sba
33,8 Lo Sbt (S5 ek 5 ld (5,8 o 0T osllasl

ke 0555 Dl (53555 g sl 5hdS (slae s

aamousavi@gmail.com :43\e J e *

yay



IYAE () o loud (YY) s SB 5 o Cllis glbing}s 4 i

e ole (S O, p aemes
355 oS 5 O 0L Sdee (S o
oemen 3 S 3 Ll jole el ams
9) cl G Sl el delate sbasS Ol
L8 Ol e 2012) OLes 5 1y S b
Gl 5l et dslame o SuuSles 8l
S A adlas sy b Gl (o
Dol S e oLl sl oAl ol s sba
Sl 5l et delate p ShSlgs Jllis S s S
LS Sl St Aln de s G S )
(9) Wil o andlan 3550 o5 5 o
Glis 3l S S w JI el a3l
ST alge 03558 sl e St S5 5 o Ki
Sl S e DA cal (SKe ( als slas S sl
el s das als 1) 0blS ws, , S oSl
S 5 sl (S s Shs » M
S slse 035330 IS sba Ll cute ol 53U S
S a sl glasss wile b O3 a8 e
oA Qs ealp (S e S
L S ui)\;f (2000) o,Ken Shae das .
S35l s Lol sl Jlesle L aS Llasls
03531 5 Las e 0L 52 5l G aslie
Sl e g S eSeel T s
53 (15) 558 0 S3dd 4 St 5 ks Cuaslis
355 5,58 syl &S el oS (6,5 Sl
b S Lol a5 sl e bl
5 oS5 s e D WS s oL
L .2, 15) web aal S S sla S5
b S 05550 04d Sdae Sepl 4 4
5 oS 5L s O3S 035 el 5 e
ool s Sl 05 ms B coees
S ks Jlge 3wl Lz 9) O Kiass,

(03555 OAd gdne) Lul b opl n St (S15 alar

Yag

LVRN-Y

53 OLS gad 5 A, oS3 sdoee Jalge 5l S
S ol Sk (S15 (Sisaas 5 Sis bl
5 S Olantle 03 Chas S T sl 558
b gastes eVl 5l a5l i eslid
O 053 sy a8 Jla G P 0 s e
o3 osliial 3y5e glanydle 05y Sl 5 guslis
S Sk (SIS sl 5 bl (S Jl e
ool il 5 olS Sb sl bl Sl by
S3laS Blie o sl e S O son
Al s WSl Q21) cl o35 ol 28Il
5 b Sk, WS Ol ciw
Lo, ol Ysame oS il jasiie slaylis
S (S axos gl o pate o
5 S e O Rlih luse b S
Sk (Sl 2) &S 0 550 S SO Cnglin
Gl b LS 5l ey auls L3 Llg
Sl coglize glalen 5 Of 5 cpiseen (sl

(A1) sl
S Olg e (S35 Sl e S
oS st ol Sole 5 O Clo 5 el
3OSt Ol i als iy, Al el Wse
sals (7, 14, 22) 550l ojlil S w4y als
oty ol Sn o S5 lsas s 3 Shas
OLis Sldlles 5 il Sb 055,55 oS el
oS e pld LS 3 Ui cds S das
3 = cble S ;;JM_A; ERC N (14) ..
b a3l e i e 0555 el b oS aly)y LS S
AU Ll e S Ssms (12) dasse ek
53 5 0o sl a5 ool ook
it G 5 S Glsa et b
5 (8) WAL s S 5 Dl b
S vS\Jj Sl el sl S5 sla S



OS2 9 (Samge w5 dedm

Colda LB fols OMBL d 5 (g8 558
PH awsa pH (S S0 mnslia 1 (S5l
a8 Aol b O ppldenST sy 4 T esle e
5 (18) Sy sisol s b b O gl 25 e 5
L Skl (10) jmegydes isy 4 S il
O Jsa)
S Sads) 5 aS1S = e Jlesl sl
oslxal e le A b8 5 e le Y gull b
A Sl sk sy S i a1 e LS
SAL posars oo 3,5 B LS O
el lad o (gl 5L s) 50 SO st e
LSty glaanS 5o S e A 55
02) o NS 2 L ©s8 558 (‘JN sl
a4 L 5l e 5 555 byl JolS | sbay b
o st LOT (5Ll &S 0l iS55 gy sladdy)
lea.ﬂ A e e S edde o8 4N o
S (oSS 53 sakss 5l eslizal b (S5 il
53OS Sopon 3 S o bay UL el )
Sl S0 st i sl b siee s (Blasl aon
318 il a3 YOT glos 53 olKiulesl e o
slacash)) wsope b b b e s
Sl e Sis deus Yoo A O
S (S 5 ouaSiils bl (58 (slags -
(b3l g 3 5500 Oley SIS 51 s
S s adss Lo 51 K p o s e S
BERR A PVN (Of.w 4 gad 4 8l 0) 03} o4
osle «(6) JlnS 2y, & S 05 e St
s 3 Seon S Aol b O sl denS gy 4
2 D s (18) il punp s pol s 3 b O gl 25
ol a5 S o3Il (17) sl S5 g J5 o)
Oisye JS i Joli IS esssel e
s (055,50 5 IS Ois, JolE Jols) das

Moo 5 mp A awbee St Ol e

Yo

0555 Sl a4 B 5,8 Ol s s
ST slge 035330 o)) e 5 Sl S5 ud
osle iuldl ) sheas (OMBL (2 5 als (slassS)
U Sl el syl aar g b S T
oA gdas I sl Oyl 5 St S5k
ol b (et 3 Sal e s 055 20
o g5 5 (53588 0 s o5t Slassy ol
O35 58 0L Sdas Ol » St w o Ll JI

g, 9 S0

2 Hesle g5 S (SIS A s
JAS Bld 5o Stalesl (035m0 OABGas Ol s
S esle i Slid b3l s s
Salesl s plomil 5l olSils (5,5l 0aSLEils
Wl bl b B s LSl ooy
A pll LSS aw 53 g ,sSBoaw b sl
S ¢ Sl Lae Sole eslaal 3540 gla, oSG
5 0l (g Sal glasls Bl o a5
Vo s aly dSrl a5 WLl 5S sm
aiie 5l S e S s g elsS
J»Licla.‘a\.ﬂﬁ LJ 38 S lb Oling
Jﬂ o3le ) S35 Aoy b Olsmas (558 558 (als
s Aoy ¥ Olpea OB 2 5 (Ao )5 Y O/A
55 Sl ($s 25 58 5 (loys YA JTesle L)
3 V0 MY b o sase o Jels CE.N ds

xS Sl o SV
350 S 5SS e Sl 5L sy
S gl (e Sl Yo B v e 3l asllae
sl .mdmeti,;.u;m“wi@? by e
3l Hpe G £SO i Gl e
33 s e de ¥ S Sl gslie s

S gl 5 S5 s S e s ol



IYAE () o loud (YY) s SB 5 o Cllis glbing}s 4 i

e ol S 8 Bl 21531 A 3 Y Ol jaews
4 Cns 03,05 S 53 055,25 YW1 0L 5 5ds
G Skt a8 0l sl 03,55 8 ab St
oo DlMe lyls ).<i.s S 0 b acslae s 0uLils
03,25 Jl 53 g Sote J5 JRl s s
SRS S lan oz s e hals 5 S o
e 5 SO 5 el e s 5 il
sla tass, CL“’ el aly falS O35 10 Oul
53 Obsy OAS Jdes oS das e Ol 50 addS
356 alS (Sbe gl 35S 5l il oS e S
(14) dsbe STin mla i3l 5 S 4
23 Sl fals (1995) Susecnl 5 S
Odd gdae rals  plajel md bl ass
23 et Oia ) S S 5 O3
O5s i OAd ated 5 &S > 5 S St Ol Ol e
e e 85 S Oletle 3 i 5 el e
Oles gl adsl LYs Sl s5d e aly, K5
LS Olge o, id lasSl 5 055 30 eal )b
.(14)
S 5 s 35S 5 58 andles 500 slaSE s
O35, e S0l s gms ol 3l o OILSL
OS5 M S5 sba A dald b aslis o IS
NS ) el oS S gl s S
A VI 5 VY Oleds g 5oy Lisgs 03 S 8l s
S s e VA 5 VY (Wl (658 6w S s
S S s Bl L YV 5 ds s 00 Ui:.;— ™
O Jsd) 5 S dala b oaslis 5 oIS
0> OB 5 S s e UL':“"J:“?""'“C’L:"
L Sk S 0558 Olge (15 355 2,08 L alie
s Vo) o8 ol asls (b5l 5 5 Cole
Sie 03 Sk e s Jlesle asas O3 SOl
boaslie o (Aeyn V) OB e 5 05 20

ML’JG (M)J \/'V) L;d‘b Djs

a1

A5 el Minitab ) 5sle 5 5l eslial b s &bl
Sheslisal b sy 2o s SRy SSke
A g lie Lo )3 0 mlan 3 Sl gl

oy g

osle (S5 ,08 31 byl 4 @L:j Y Jed-
e g K 5 Lol iSes 5 S (I
E s e Ol Sesle 5 Sdes ),
s el (35 (Sl &S aas e ol
) S 05550 e 0T glan iSes
o 53) ossel 0355 5 Sl 05558 (JT 5
(Y dsde) conl Hls pme (Ao 30 1))
Jsdr ol & €8 0ka (T 5 sdne) IS 03 5
23 (1 5 gdme) JS 055, e das e OLES Y
s 4 Cod )y Sl L edSKE (6w S
b slol (655 G 5 s 08 S3L L Sar e
CoAh Sl sba e ey pd 3L
L(F dods) cl 5 dops YE 5 £F Ol
0 ASLls (g St o Jlesle Sl Sipl a5
ol 035 inz S e 5l S s BB Ol e
Sy el ia don Vo5 /88 il 3 Ao s V/AO)
St ol (R 5 Bl 65 s slas:
oz 002l (6w S 3 IS 055,55 Oliue 035
o3l 3l ol T 03550 5 ke 048 Sdee oa
Al Sbt l 3 s ge e

Solspme S St (53,08 das e 0L S
Ailal 5 G slasSE s IS O35 50 e
Sldie 5 Sspab Gl S s asll S
Syl pme 0 dSKAs (e S s IS 05
G S s S O3S e &S gl Se
2opS W ol ppate o LoeasSil
ooy o) bl b aslis 5o oS el

Sl oae Hsba (;.,,&»,:,;&:;L.dﬂv;\/v <ol



OS2 9 (Samge w5 dedm

b7, T AQ POPIATP JUSIUOD Io)ew OTULSIO 0) [enba ST 9seO YoBa UT JUSIUOD U0GIEd JTuESIO JO JUnowe oy,
‘(A1oAnadsar ‘saysed
pojeInies G:[ pue (]:] UI PouruiIdep a1om sonjea Hd 1oy pue A[oAnoodsar ‘sjoenxe pajemies G:[ pue (]:] JIOY) Ul PAUTIIOOP 219m dFpn[s a5emas pue dInuew [Ped [1os
JO A)1A1IONPUOD [BOLIOJ[S AY)) A[oA0adsar ‘suonipuod Ajoedes poy je (m o) aimsiow [1os pue Hd Guajuod sopew o1uedio ‘ANAIONPUOd [ed11309[9 a1k O pue Hd ‘NO ‘OF «

7 Hd A5 $7 9F9 ¢ 00 e B o o oD seGen 4 € on i (e5K D mre iy om0 T €€ o v (€ oG HE R 0 e i e K v g

L O WO HA € D ~<s

S5 gD D s AT 0 e 17 g € D g6 oLy (Com €67) iz (e o M1 e 99 € e B o semGen® i d i € o €

93pn[S a8emas
. . Le 6¢ 69 - - - - - 91 L0070 €00
= Ao
amuew (38D
Fe 96 L6 91 ¢'8 - - - - - €0'1 S00°0 120°0
e31y) weo[ Ke[)
i 19°0 ! 6'L 0¢ 144 144 [43 LTO 62000 10°0
A9 ==’ (R ied
yopesysaue( Kepd
65°0 8’1 8 81 s € 9¢ 09 ¥8°0 92000 990°0
S ST
presy K003 weo[ Ae[o AIS
. S0 6¥°0 6'L 91 . 81 144 8¢ 1€°0 61000 L10°0
A9 59 M (€ Cn i
(%) (%) (%) (%) (%) (%)
(w/Sp) (%) Hd (%) SB[ SIMXIL pueg ns KeD N [BI0L CON-N YHN-N
o
S . S 0 o o S AT

*3pN[s 93BAIS puk dInuBUW J[)IeI ‘s[1os parpn)s Jo sansadoad [edrwayd pue [edsAyd swog ‘| d[qe ],

P - KD AT € rRRE o onS #lc o sfe 969 € e e 0 e

yay



IYAE () o loud (YY) s SB 5 o Cllis glbing}s 4 i

(o 53) S 03528 s sla K5 Ol T esle 5 (53225 (23l S uilyls 4528 s Y Jyir

Table 2. Analysis of variance for the effect of soil texture, compaction and organic matter on the amount
of different soil nitrogen forms (%).

F-value ..
— 0 N - Sl gl
el 03558 S Q0a s B0 @bl erys Source of variation
N-NH,4 N-NO3 Total nitrogen DF
0.021%** 0.00003** 0.03%* 2 st
Soil
0.002* 0.000032%%* 0.0025* 2 2
Compaction
. To
0.109%* 0.0009%* 021™ 1 S ot
Organic matter
. . $s, k5 % Sl
0.0008™ 0.000004%** 0.001™ 4 o2
Soil * Compaction
. Tosle s St
0.0003™ 0.00006** 0.007** 2 e
Soil * Organic matter
Tosle s s 23
0.0017* 0.00003** 0.002* 2 S osle # S22
Compaction * Organic matter
Tosle % S5 25 3% Sl
0.002%* 0.0000054%** 0.0021%* 4 Hosle # 52,5

Soil * Compaction * Organic matter

F Oge30 5l eslizad b (gulel s 51 ™ sl o sls e Ao o S g s o ia F Osadl 5 eslial b gylel s 517 5 F
s Jb;f.""
* and ** are significant at probability levels of 0.01 and 0.05 based on F test. ™ is not significant based on F test.

Addllas s g0 (ST GLSE 3 (A3) S 03955 Ol » T e3le 5 (a0 o guass p ) (S5 25 31-F Jpur

Table 3. Effect of compaction (bulk density) and organic matter on total nitrogen content (%) in the
studied calcareous soils.

ol 03955l L}JT o3l ) )
Sl o pasa o

ool Applied organic matter ( /)
S - ..‘LN
Mean (55 de s V) BB - (s doy3 b)) sls S 0 A (Ji
Bulk densit )
Sewage sludge (2% w) Cattle manure (4%w) ulke density (g cm”)
Kooye Asatid soil series (Mean = 0.12B) (-, &Ls =+/1YB) Wilul (55 (5, Sl
0.13% 0.26 0.09% 0.03" 13
0.13% 0.26 0.08™ 0.03¢ 1.5
0.122% 0.22° 0.11° 0.03¢ 1.7
0.25" 0.095% 0.031°¢ Mean ,SiLe
Chitgar soil series (Mean = 0.11B) (;,5le =+/V\B) e (g v St
0.098" 0.2° 0.09° 0.014° 13
0.102* 0.18° 0.09° 0.04¢ 1.5
0.11* 0.26 0.09° 0.03¢ 1.7
0.22% 0.09" 0.011¢ Mean ,SiLe
Daneshkadeh soil series (Mean = 0.19A) (0, Kle =+/V4A) U821 (g, Sbx
0.1728 0.28° 0.152° 0.081¢ 13
0.170® 0.25° 0.154° 0.09¢ 1.5
02174 0.4° 0.17% 0.083¢ 1.7
0.31% 0.16° 0.084°¢ Mean ,SiLe

T g 53 Ss pe3l Sl eslinal b bl i 5l Ot b sy a3 S ke Sup LSS S S Bl Logle Sl
J.v_)\.b é)‘ébé"a eS| Aoy

* Means followed by the same lowercase or capital letters in each row or column are not significantly different
(P<0.05) based on Duncan test.
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Table 4. Effect of compaction (bulk density) and organic matter on N-NQOs content (%) in the studied
calcareous soils.

ol eé}}é‘ JT osle . )
AL o pare o >

(S n Sl 0,5)
0 Bulk density (g cm™)

Sl matter organic Applied
Mean (555 223 Y) BB ) (S35 oo t) alsssS
Sewage sludge (2% w) Cattle manure (4% w)
Kooye Asatid soil series (Mean = 0.007A) (,ls =+/+ +VA) 15lul (55 (5 Sl

0.0074" 0.018° 0.0018° 0.002" 1.3

0.0064° 0.017° 0.0008° 0.0018° 1.5

0.009* 0.025° 0.008° 0.0017° 1.7
0.02% 0.0011° 0.0019" Mean .S

Chitgar soil series (Mean = 0.005A) (,Kle =1/ 0A) Kar (5 o Sbt

0.0049% 0.011% 0.0009¢ 0.003° 1.3

0.0048" 0.009° 0.003° 0.0017° 1.5

0.006" 0.013* 0.0018° 0.0033° 1.7
0.0121* 0.002° 0.0026" Mean .S

Daneshkadeh soil series (Mean = 0.006A) (. Sla =+/+ +TA) 0aSLils (5 o St

0.004" 0.007° 0.0016° 0.0033¢ 1.3

0.005" 0.011° 0.002¢ 0.0022° 1.5

0.008" 0.018" 0.002¢ 0.0032¢ 1.7
0.011* 0.0019" 0.0029"° Mean .S

o g 3 oSl Os31 3l eslizal b golel ks 5l osme b Cosy 53 Saie Sip b S S G K Pl L sla, Sle ©
J.v_)\.b éJbL;:"A eS| Aoy

* Means followed by the same lowercase or capital letters in each row or column are not significantly different
(P<0.05) based on Duncan test.
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Table 5. Effect of compaction (bulk density) and organic matter on N-NH, content (%) in the studied

calcareous soils.
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Applied organic matter

AL o sz o

Mean (533 23 Y) sl

Sewage sludge (2% w)

(s Ao 5 t) als S

Cattle manure (4%w)

(oS el 20 5)
Bulk density (g cm™)

Kooye Asatid soil series (Mean = 0.08B) (;,.ls =+/+AB) 4slul (55 (5 o S

0.0074* 0.19° 0.031% 0.011%" 1.3

0.0064* 0.18" 0.037% 0.017¢ 1.5

0.009* 0.13° 0.066° 0.022% 1.7
0.166" 0.054" 0.017¢ Mean .Sl

Chitgar soil series (Mean = 0.06B) (-, Kle =+/+B) Saor (5 o S

0.06" 0.14° 0.035¢ 0.0007° 1.3

0.05" 0.1b° 0.031¢ 0.02° 1.5

0.08" 0.21° 0.013¢ 0.008° 1.7
0.15% 0.026° 0.01° Mean .S

Daneshkadeh soil series (Mean = 0.13A) ((,:Sls =+ /\YA) 0182505 (5 5w St

0.117° 0.19° 0.098% 0.064 1.3

0.115% 0.17° 0.106° 0.072% 1.5

0.15" 0.24° 0.115° 0.062¢ 1.7
0.21% 0.11% 0.066° Mean Sl
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* Means followed by the same lowercase or capital letters in each row or column are not significantly different

(P<0.05) based on Duncan test.
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Abstract

Background and Objectives: Drought and low organic matter content of soil and intensive
movement of agricultural machines result in soil compaction and inducing some problems in
soil aeration, infiltration and the availability of nutrient elements which consequently result in
yield reduction and even death of plant. Therefore, the present study was conducted to evaluate
the effects of soil compaction and organic matter on nitrogen mineralization in different
calcareous soils.

Materials and Methods: In order to studying the effect of soil compaction (bulk densities of
1.3, 1.5 and 1.7 g cm™) and organic matter (manure and sewage sludge of 2 and 4 %W,
respectively) application on nitrogen mineralization, columns of three calcareous soils of
Daneshkadeh (Clay) and Kooyeh Asatid (Silty clay loam) series of Bajgah and Chitgar (Clay
loam) series of Sarvestan from Fars province with the mentioned bulk densities were prepared
after mixing the soils with the organic matters. The prepared soil columns were maintained at
25 to 30 °C temperature and field capacity conditions (water contents of 16 to 20 %W depend
on the type of soil). Total N, nitrate and ammonium were measured in soil columns after 50
days.

Results: At the end of experiment the total N and ammonium contents of Daneshkadeh soil
series were significantly higher than the others, while the nitrate content of studied soils were
not significantly different (P<0.05). Soil compaction increased total N, nitrate and ammonium
content of Daneshkadeh soil series, significantly; while did not affect the total N and
ammonium content of the other soils (P<0.05). Application of manure and especially sewage
sludge increased the total N and ammonium content of studied soils, significantly. Application
of manure did not affect nitrate content of soils, while application of sewage sludge increased it,
significantly (P<0.05).

Conclusion: In general, manure and especially sewage sludge application reduced the adverse
effects of compaction on nitrate and ammonium contents of soils, significantly. Therefore,
application of organic matter is recommended for inhibition of soil compaction and its adverse
effects, and for preservation of soil physical quality.

Keywords: Ammonium, Soil compaction, Mineral nitrogen, Nitrate
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