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Table 1. Selected properties of studied soil.

T P [ C R BN G T | 0 EL IV S S P NS OV JUVRVCA AL Sk st
(g/em’) (g/em’) SAR CEC (meq/100g) pH EC(dS/m) Soil texture
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Table 2. Selected chemical properties of used organic matters.

V50,8 S g0aS 255 355 RZ T et e S5
Azolla Vermicompost Manure chemical properties
S S sl LB
4.79 2.39 20.11 R s
Electrical Conductivity (ds/m)
lacs
6.42 7.62 7.03 o
pH
e T
18.44 6.89 20.11
SAR
T .
23.94 21.09 26.09 oS
Organic Carbon (%)

B pde e A Olsear 5 S s s
5 S bl e (S (I s s
aeyy O 0355 e sle WV gl b JI sl
R eSS W s a5 al o sam o S

YA+

i skt gl SOl 5 O S (55lmesle]
S b 4 s g sbaalal Bl S O
lag siw Ll s oalazul 2o Sl Yo CL&J)\ 9 \Y
FU 4 b OF (s 5 A i oS 31 L5 L



OLar g (o pad ghu

e RCP S TRNENET SR U
el CL,L\ Cele YE S byl Tl el
Glalis Cou Glid Cod i oKiws 3 e
sLee elf;ﬂ:):jg.)]);p&:ju\~~~ g 0re Y
Yorver g Vvewn 0vee gla it cou JLis Co
Cusby S35 deus 5 Kdd esls 13 Ol e sl
3 osbital U (1) 38 onnd L2 a5 Lasles
At e 5 bl sk e ST
5 (V) S el (msby Gla o 3l eslizad L
A s Rl s ol s S5 Y el
YY) lege g5 J RS YD 5,
Yo <)ol Th s My oo S0 Y0 U
Sasby Jols) Lol s B ST ey S
Gl omie Sl eslizal b (Sa 05 Cusby 5 a5
Lds S dslos coddp 5

(5S8) e ) o3 Ol s sms L) oY alad
&gydﬂ);gT;jwtw)\héM:&om\)
el Sb s s L d

0.3

h=-—= )

R P Y LRS- VI QU S
olisal ol 5l s ol plal (Ssodes colia
0o e glasls Gy cpl s sl e
A asy e gl 0 CL&J)\ s k8 L sladlsl
b Abees 5 essed pldl Vo @l ) e
058 @ s b a0l plal (6,000 s ol
DL (\C\) A szge)\.l.:\ Y 4.]4_:\) LfLN| B Lu‘w)\b
(T UL‘)CJJ«G 05 el g uT = V x Aja_:\)

el 1L o H 5wl gzl

_ VXL
AX TxH

)

YA

eeia O35 S oS ol 4 dd sl (as e
5 AE a3 ke e Sl (R SASTT)
Wb $MS Gl o s O35 4 0L,
.Mﬂ%:)yﬁ?pbcmcajgpg

B osbel 3 Syson S a3 bajls
(V0 5 YY)
L Sk Y | (e,\;;sCma\ B6) dals Sk )
| a8 58 G5 ML Y[ o8 58 5557
N LS 0| 8 ss iy o LS g
i LS N | CaseS eys 35S S
555 Gis 0L StV | CsaS ey 35S
| Vsl 555 555 1V L St A | geS s
s e LS N [ Vsl as Sy Ur LS A
Vsl 58

a5 oY Gl oy ok 0 Clea b
SUl s asipe ok, Lild sl
Cusby e cpl 3 L (IS O sl ST
SSia p3s Gk Sl asspe S b as s bl
A5 S bis Jaie O L gl 5 Lo s
olas bl ajles plecd sl S5y 5 S5kl
(S Cge kB (18) 45wy S el

Flg buy b PH) pflag 5 2 EC Lag
(YY’) L szgo)\.,b\ LA)LQ.:.? CL.J:‘ o)L.a& BL) JLA
9 LSL?- CL-\:I\ b)an_Q L J}lﬁﬂ v_i.f\.w d)ﬂ-.’.ls g:,.]a.LO
eedS S0 55 5 e g oKiws law 5 Las S
b Qs Gk 3l badised 03 spmpe e
JJS L5f§°)\"\"\ )j.]a..am LA sz.ge)\.,\.:\ LEDTA
L5f§°)\"l"\ 9 (V_\) &l.: 9 Lﬁgjb U‘;JJ )‘ LﬁjT
g:a.:.w..: (i) A ealatl J\M U‘LJJ )‘ ujﬁj:'f

A 350 ) a3l eslial b e

Na*

(CaZ++ Mg2+)
2

SAR = M)



YA (Y) 0 kouds (T7) s SB 5 o Cblis glbing}s 4 puid

03 o8 58S Ao il Bl sl OIS 3
Sl odd S s gose Rl S
5 W 05l 5SSl ans 5 13 638 558 oo
Clyess ) S Ll 3 ()d sl RIRE
355 O3l AL e Sl pae dalijls 4 s
PRIl SO S - PC TGN IPTI 51
03 Gl odd S s Gl fae Oojsens (S
S geaS o3 255 o o
Sl da oS das e OLES 55 IS Ll s e 8
4 S S g lajles sl 5 0 sl S
Ol cle &8 sl anl j2alS 05l sSSL LS
P TN g W R R i rge
sle 0 3l da &S5 sbay il el st

ol SSoye

o 3nS 203 355 (B pan a0l S
S 4 ol S opd 2alS oo Va5l
)YJ)'TM)JOJWQLSZJJJCMA‘ ol Jals
C]a.‘ U{JSUA.LLL BL CM»-‘)?ASL;G)) Aoy 0 )L:.ﬁ_?

Kla S 513 g5

25
3
J - w
£ 5
1E
= X
LED fgh ehi
W a hik
22 4
e
T B
3B
58 3
T |
&

o

0 1%

de

Ol sS3l 31 a5 13 IS5 sboes gLl (sla 5T
Sl eias (bl 5 e bjles 5l Oz W
Sl elaless olas S 2 b slee b sSB
Vsl 5 CongaS s (638 lassS Sl s
DJSC]“”)L@T)JJL;;JL"GJ%SC)]’LSt?‘ﬁ
oaliul 5550 (Aeo)d 7y 5 (5 Gho) (b s
S daesls SKle Slaolis ka8 S 13
Log LSS ezmes A0 elial SAS 5
oyt Lo go Sl 5 LS ey fuS] BISLIS
T Obebl a3 (Sl (glasabsdr a5

L S aslis oo

sl pldl oslas S colaa ol

AL Gl 58 58 WS das e 0L Y Ul
s Vsl ol 5 ae 5 el SSU culas s
Al LA At e 03 CegeS s
g e odalin ) ISE 53 &S boles Of 5l Cons

ik ij hik

v
B 1 )
S PR P YL N TR

Percentaze of uzed fartilizers

Before incubation o, L350 |5

Contral b
Cow manure .08 .0
D]]] Vermicompost s e 258

B Azclla R

After incubation o555 A

Control Aals

Cow maturs ol 1o

[ Vermicompost = et jor =

E Arzclia FET

3 213 LT S pke s dmsOLE sl Doy =) O gl g1 31 ey 5 8 clajled (SN Caltn oG anlia ) S

Figure 1. Comparison of electrical conductivity of treatments, before and after incubation (Similar letters,

indicate a significant difference in the level of 5%).

YAY



OLar g (o pad ghu

Olpes 025 F0S s o8 95 nl szl S
Jsas 5 dald S @ cs 58 o ol plac
b aslie 55 aLS slge 42 Olsee (e 5 ¢
b sy SOl (sl (538 oslinul 3550 gals 545
Cobw 208 &S Ws s Ol (VoY) OhlSes
Sl b sl e s ey s 555 il
5SS Js slu S ilae el s
Gk 3 eS Al S 5l b e (LS
(O SCIN P S P
5 Al 2ol e oS S5 5l
oyl () "’J‘f& S Glbo el cw
s plan i U Sl psss
50 (V487) sl 5 Osnds v g oS sl S5

(Y0) 545 0 Al

Sles gt

M oedle alS lass oy S

SR L e (b s il T slasd
(Shshsm oI JRl) daSlss (pS e
WHlen 5 kS g e Sb plag alS o
Sk ilae Jials 35 (V4AN) jul, 5 (V4A4)
oy oS Sl Jeel AnSles S il ST s
(YA 5 V) Wl 5SS T slge w5 olS
» S aB S ang 0848Y) S5 5 s
S el sbOsss (sl ede sl
sesls RalS | Sl slac s,See sla ST
S 53 3 pe edS S S I
e LS s WS ol Lol S e
CliS e s SlS qmde Gl Sl (oL
SLiSls Gk 3l 05 035 WAl bug
s e Sl el (s s oS
ol S V) sy DS dS -

.:)\bg\wﬁj};w\@u\f}g

YAY

@ AS JHS 5 olS 3 (V) 0K 5 b,
<‘Tﬂ5 5 Al S pon | Oler 5 &S (als 358
oo o8 DL L e el S s,
sl 13 Sl s)se §amlSSlele £ b o
S L3 S cule c B a8 s
SIS 5 o8 Jles s bl Sls sae 21581 L <38 5S
d\ () el 03 4 e\f..:s )\_su;uﬁ.b ujAlS L <=J;§
On 5 gl ol Sales b mls L sl
Colls Gl L el —yp0 St (YeN0)
Lol bl e e 0 Sl
(Agin o gaS A58 cf (S Al CansS
SAS 2 oS T) (Fo 35 5 TS
b S o (O gl sl ele 53 s 5 bogle
Col e 58 oS Lol 5,058 oLl sls 1 3
S Sogern A S colas LB SV
ekl s OT b anslin 53 o goeS pass sl
OA) o5 Jbsime ssba 6 5oml (S colia
313 Slen Siags ol gl L sl ol &S
Slag Dl ke gL ojlas s plag
Jisls Ol o o sl gl dasS
35w S e i Seosbe
S5 355 4 Glate OF 0 50 5 S geaS o5
3 JJ S das e Ol 580 Y L}K.N Y Jsas)
Sk 4 Gl Al 56 Ol S
Aos ¥l 4 Ghate OF o St 5 535 Ao
sl el 4 e ol ol S Nl
& S gl 5N 1 g il n l me (s
3 CegmeS s Ssles 2 Ol S5 LS
caw 03 RS pl e csls rals slags Nl
O3l 5O 31 iy el ls e Wle dsy3 0 5T
W plag s sl 558 dups Bl L

2 Pl Jals cle &8 apd e o g sbe



IFAA (V) 0,lond (TT) s S5 g ol Cilis cla gy s puid

b be

b

ER - ]

pH

[ S T W S RS N

Gl

B

T
T
LR

e

T
o

e

Bk

o
o
2

2

7
2

£

o
o
22

2

=
&

[

0 1%

ab he ab he

abpedab g & do bebedeb be a0 g

TR

T
S

S

i

R R
st

i

TR

SRR
S

e

o
s

173 ‘
e 2

H Lase® La.s
Pt Lt

Percentaze of uzed fermtlizers

Before incubation 5, L 53 |3
| Control

Cow manurs

|I|]] Vertnicompost

B Azclla

aal s

ol a8

3’_-_]}:)5

Sdgead a2 8

After incubation 25350

| Control ST

alf o8

B Cow manure
M Vermicompost et o=

E Azolla Waplas

(A2l 70 o 53l e (55 lT I puts ka3 OLES et By o) O gmols 531 51 hay 5 3 clajled placy amlln Y JSC

Figure 2. Comparison of pH of treatments, before and after incubation (Similar letters, indicate a significant

difference in the level of 5%).
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Figure 3. Comparison of sodium adsorption ratio of treatments, before and after incubation (Similar letters,

indicate a significant difference in the level of 5%).
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Figure 4. Comparison of moisture curve of different treatments of cow manure and control, before and after

incubation.
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Figure 5. Comparison of moisture curve of different treatments of vermicompost fertilizer and control, before
and after incubation.
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Figure 6. Comparison of moisture curve of different treatments of Azolla fertilizer and control, before and
after incubation.
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Figure 7. Comparison of percentage of total porosity in the treatments, before and after incubation (Similar

letters, indicate a significant difference in the level of 5%).
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letters, indicate a significant difference in the level of 5%).
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Figure 10. Comparison of percentage of coarse porosity in the treatments, before and after incubation (Similar
letters, indicate a significant difference in the level of 5%).
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Figure 11. Comparison of saturation hydraulic conductivity of treatments, before and after incubation
(Similar letters, indicate a significant difference in the level of 5%).
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Abstract

Background and Objectives: Salinity and sodimization of soils are two factors of land degradation,
especially in arid and semi-arid regions of the world. Iran is also located in an arid and semi-arid
region and saline-sodic soils cover large areas of Iran. Considering that saline-sodic soils have poor
physical, chemical and biological properties that reduce the absorption of nutrients by plants and
eventually decline in their growth and yield. The use of reformers, including organic matter, can
often be a suitable solution for improving the fertility of saline-sodic soils.

Materials and Methods: In this study, saline-sodic soil was collected from Nazar-Abad area of
Karaj and was mixed with three levels of 1, 3 and 5 percent of cow manure, vermicompost and
Azolla (as Organic modifier). Then the treatments were incubated for 5 months at 20 °C temperature
and field capacity moisture. The chemical and physical properties of the control soil, fertilizers and
some chemical and hydraulic properties of the treatments were evaluated before and after incubation.

Results: The electrical conductivity of the control soil was 13.09 dS/m and its sodium absorption
ratio was 23.02. After incubation period, 5% Azolla and Vermicompost treatment are at the lowest
salinity level. pH reductions in treatments were mostly non-significant. The highest range of changes
in the sodium absorption ratio was related to 5% cow manure treatments with a significant difference
relative to all treatments. Except for saturated moisture content, there was no significant difference
in the amount of moisture in a given suction in different treatments. During the incubation period,
there is a significant decrease in the total amount of porosity in all treatments. This decrease was
significant in mean porosity in all treatments, the most significant decrease was observed in 5% cow
manure treatment and however 5% vermicompost treatment had the highest mean porosity. Due to
the fact that most of the water available to plants is in the middle pores, the addition of
vermicompost fertilizer at 5% level to saline-sodic can provide optimal conditions for plant growth
in the soil.

Conclusion: After incubation period, salinity and pH reduction and increasing of sodium absorption
ratio were observed in most treatments. On the other hand, it reduced the coarse and mean porosity,
resulting in a decrease in the saturation hydraulic conductivity in the treatments. According to the
findings of this study, Vermicompost fertilizer at the level of 5%, with chemical and hydraulic
correction of saline-sodic soil, showed its superiority among these three fertilizers and then the
Azolla at the level of 3% is given priority.
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* Corresponding Author; Email: p.69.sharifi@ut.ac.ir
Y4¢



