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Table 1. Some physical and chemical properties of studied soil.

Zn Cu Mn Fe P K Na

ocC CCE o o sl

Available (mg/kg)

pHe.
() Texture

1.0 1.7 9.9 33 27.0 188 195

7.7 0.76 9.78 18.5 498 Loam

CCE: Calcium carbonate equivalent (Jsles podS 2l 50 ECe Electrical conductivity of saturation extract <.olia colil3)

(CL_.:;! oslas S 1 OC: Organic carbon (QT o) pHe: pH of saturation extract

sl 3550 I slas S olend e S5s (F 0¥ s
Table 2. Some chemical properties of studied organic fertilizers.

M
N oc o EC:5 pH:s)

) dSm)wwy
187 095 178 307 13.5 8.5 (Manure) _dls 35
9.3 1.20 11.2 19.3 12.4 7.1 (Municipal sewage sludge compost) (s ,ei BB - oo 508
17.5 0.60 10.5 18.1 17.2 7.4 (Municipal solid waste compost) (s g dolr Loy Coos 5008
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Table 3. Elements total concentrations of studied organic fertilizers.

Pb Cd Mn Zn Cu Fe Na K Ca Mg P
(mg/kg) (mg/g)
94 97 148 101 389 5149 69 225 128 214 96 (Manure) _sls 5,8
163 132 322 3276 304 11972 29 56 280 562 87  (MSSC) (s es DL o capas
131 105 262 245 307 13621 77 70 68 134 65  (MSWO) (g, el dileny Cas5aS

MSWC: Municipal solid waste compost; MSSC: Municipal sewage sludge compost

slinal 3590 (55l] OF olend 428 b —£ Joix

Table 4. The chemical analysis results of used irrigation water.

K P Ca Mg Fe Mn Zn Cu Na SAR

pH EC
4.3 0.05 42 11 0.10 0.00 0.60 0.00 3.5 7.7 0.07 0.49

SAR: Sodium adsorption ratio (e 2l =) EC: Electrical conductivity
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Figure 1. Means comparison of Fe concentrations of wheat seed (A), leaf (B) and stem (C) in different treatments.

S pH Jals Col 5ol Lid SO 20 Al &
sphie Sk s paS oS ol LB ol 1
LoaS als 58 (PVY) W gl (YA 5 V)
(4) cob ials S pH (S s o5l G e
355 Gyan b oS Wila 5 wls ool chale 05
o ol JEl 5 Gl e oS s e OLES o4l
S Sk eosl 08 sl 55 S Ll s Sl
g5 bt 3 ool o3 Lapllil pl Al s
Sl Bl s s s el clle i el

Sae b pdiS Gl 5 wls ol chle 5

T e P R N ST PN
ol dssdon o sl (S s eyl 58 G ae Bl
ol el XS WS psisel SlS
Li= gy 5 oeld ol puS 4k dbse
Sooadon Do s O SO OL Lo s
A o 8 558 o S Al O 4 05
Gl 5 b RlB 5 s, S pH
g kS s sl ol eal b I el
Gl dnl b b s ol o el (izmas



Oy Kot g i AN pua

G pme 5l e commen (P 353 (DTPA
ol 0L gdre 5 s S s JT glas S
s Mg il ST sladenl 5 o g gel Las S
b ol sl s S5 bl oS bOkes
L5 LS o W5 S Al ol i )3
O o £ PV R | P P WY
5 S pH sl csl S JT gl s
spbe Skt s a8 olS Sl BB Al 5
iy Sl A e Bl (piaeen (YA 5 YY)
Blg s 5o glosS Gaas 3l e by,
L olS alsa slapltil & O as e 5 cal Qo
Aas )58l
Loas dals L3S (YY) oLlKan 5 s
S s MBL o e s 5N G e
VIV 5l S pH (o) b dl L Sl e
S s ol (M) Cob aals VY 4 sl
L Sl s pdS olS o LB ool Ll . pH
KYs 5 K e bl sba
U s Jlas S i 5 ool chle 205
S Al LB 1515 s S
ool 5 QI 5 Comam JAl581 (o ol
Sl s sl a3 0K
Sl 5 e Ll plselScls Ag
7 oLy S P S S el
s50 SbE s el el s (I e il
I sless Goas Locd See (YA 5 1Y)
53 oAl sliSilol slag SL s 5 e
L Fe™™ L Fe'™ (5 b ol 5l il il S
ook 5 KI5 (0) Al I OF ealp 5 ol
S DA J o as Wsls (55158 (1444)
My 055 n oS LU e 55 sl 5 4l
s S5 oSS oS Gl 5 S

Sl Wl e 5 sl 35S Bae Sl ey baaldy,
SlBl ol alss slaplil & O 4 e 5l
33 H;f S ool chle blae ple das
5 ode Ce e &S das e OLE oyl 58 s
Loyl 358 ez {:.);f bl o JAT Js|
Sols ol e cslie Lapllil ol Ly g
rl Al ke b i ade (1 s s
L oodome LS weds Jame ol 5l ise oS AL
(YA) el ol Ji.m Ladils ale J.<3.; dL;a(a\.,\.}\
Loals ol clale oS sl olas b Sl anlis
S Blows CwgeS 5 N0 5 Y O ae
OOV e Lo Aoy WY V0 LSS
e sl 5 5 BB ) e peS
ol dals 4 el Ay YE 5 YO LS S
o) G geS 5 Y G L S s il
e s sl clle s s el 58 5 Nl
(Y0) 018Kty ple mlo b oS 5,58 (5olsbas
B C N TP C]G.A_}Jw{.w‘bg;izuaﬁ
ol clale 3 L sl eslinad 350 JT 558 4w o
T o Ve O e il sdalin (g lslee osles wls
5 OBl S (als 35 S s
éb;fﬂ&TﬂbéJ@xww@
sl bl dals & s Jlsbas b | <=J;§
sl OLaS 55 (VAAL) 0L 5 I a8 .00 (IS2)
ol chle b Ml o S G yene S
Clale (il (Y0) Sl g lstas 3 S als
Gk w Olge I gl S sas sl
o yp0 S 4 s s S opl 3 ol Clale O3 p
S gles (F U gladsus) codls by
by ol b o 125 5 b 5l et s
o S ol 2Rl 5 S glos 4 ol
L gl b)) S s al el s ol



YA () 0 ko (T7) s SB 5 of Cilis glbing}s 4 puid

3L T las s e 4 ol sl b s e
5 S els ol e 11 5l alese oy
Chle it Seosba iy Fa kS Sl
TGl bl s pdS Wle 5 S s ool
355 pSsks Vou LT lasss opl e s o5
OKan 5 oS () JKE) A sdaline LlSa 3 ol
2L g s ol Sl st s (TA)
35 L Gt Klamy CgeS Gl slales
ol s Ll ) LS eaalie 030
Lo 255 Gl & Loyl
b oletle ool chle NPK lecs slassS

odalie (YeVe)

Slsles O3g 5 s o (V) sy il
ST easS 5ol 255 ¢l e Sl e dle Sidls
Sl S oy ple s S pH ials s
5 I ol CIN s 2ol w0 Ol e ol Ol
3 S 5 0l gdan 5 s s
LS Sl LB el Bl s el e bl
e (YA 5 V) 55 ojlil Sl s euS
Ciliee slapltl ol Clle Lag St wer sl
Juzl 5 Sl e (il glasles 3 e
Aoy o 3 S p kS il glapliil 4 ol
el 035y S Loyl s Lapll
il (slaplil 3 el ke S0l (S sba
VAN S sy GLSSY 5 sles V0 gl ) oS
2 Sk VoY) Bl < GSHS s S ke
JS5) 35 (S 5hS 53 0,5 hen ) il < (o S kS
oAl chle O3p e gl M SKoals O
ol & Sl OF Gym phaw O35 St oSy
sy Jime OF & 500 oA s gl et 5 e
5 Kes wudy 23 3 a5 Olizadge s Laals
ot 5 Ll (568 O mhaw QLSS Loa,
s s Sl s e 30l Lol 4 s g 508

Yo

dol) e JI gladsl OUT b e 58l
Al SE el S Al SIS
Ly S (S el 5 S5 SV
il LSl s pges sba S glackle
gl JE ol Bl (I el s e
L pH=t/r L nd Slad Yo o/0) o Sojlae L
Sloplil ool ke 51l .(00) LS edalis
5 e dhesa LU ) e b il
cile glad, S ol clle il () U
o 505 (5905 46 e Koy o a8 D p2e L 5
() OLes 5 Olize by ONSL )
G ae b Ols SOl o)l ls ol chle 253l
OLen 5 iz vty ONSL 2 5 als 58
5 e b ol el chle il (FE)
T
5 s st 38 38 5 dileny CewspeS
5 @n ol pal clle (5151 oK
325 5 S Ll CaS S p2e L S
chle oliEl g (B 5Y9) Ostbe 5 Jom)y alosas
oo gnS c ol3 355 G rme b yd ojlestls oal
o gar S Loy CwseS 5 OSL 2
el ol 55158 50 (FY) sl Sdeses 5 o
235N s Loyl oS oSS Vo Gl
o30S 5 S o Do oS pl> 355 1S
S Bl 5 S ls ppal chale (5 e Ll
s IS 5oyl 58 wals 4 ol
Gls sl clale (e gl sl Sl 5l lstas 5 sba
SN T Lyl s e SAS Vor Gl I
Lloy S oS 6 pd BL ) S
EA 5 84 Cl e S o sl a8 e
G S Lo 3 00 5 EY 5 Ao yn N0 5 RV (o
355 il slasles (S sba il il dals
Blo G giaS 5 OOBL 2 G S l



Oy Kot g i AN pua

oy s Ol 5 OJay e e 0BT 3L
S o e clle 205 (V) WS sdalie Cute
SRS 4 Ol e 1 el 355 S b p kS Wil
H' mip sl gbadnl s 3, Sl pH
S Jols NHy' Gl sl 4 oS aly s dowsiy
5 ko NHy' Ole 55515 dals ol 3l
(YA 5V 3ls Comd J3L5 36 s 54 50 CU?
Ols e clle &S sl Ol L Sle 4 lis
(213 558 SIS s e o T lasles s VJS
ot Loy CasaS 5 OSL o TS
Slad bbb sl oyl Lol e b olesia
Voo Gl L clll plese JT glass 5 aals
oS ¥l 55 5N Lyl oSS
|)¢,\;§5ﬂw¢m;)m<a,>6,@,\;w
R i R
Solslbas gba SIS 3 (e Kles S spaS
03 Y ks 53 S e SllE s il
OV Al L 5 e Bl S eSS
33 osl eSS Vor  ged Wleny
Ll clll hsbae sl dals Slas L lSs
3 S Blog T S SIS 5o 5T glales
o] fﬁjizs VOr + (6 Ll CongpaS o5 00
sba Bls b Ced ) S e 2l SIS
DL 5 5 N g T G e sl sl lsbi
O Do inS 5 S d oy S paS (o3 35
Bl es Chle oyl belen U ulgma DL
Gpan s dals 4 el (gblae sk | e
o S b S Wy TS 5 T
Sly Gl e sl 558 5 Ve 5 O
S sl oli 55 (VAL O 5 S
A0 el &y e ZBle S 2 G

(Y0) il (g lsbe

B

3 OT oS sdee JUSH 5 oS L3 Al oS by
5 Sl ol chle Ole b Ladls 4 LS,
S dle| g 2 Jllas S Sen Gl
K gy 0L &S (U Joa) Codls 355 Ao
ASL e pal e LA<,\,\;\ gl o Sl el
6&@ 2l ey sl s Jds s
SIS e ol e e s &S el sl
ol bLi) V.A )i.’.b 6LA(:\J.:\ B Y o JL) LA(:\.,\.:\
55 ol Colis clile o xS Sl war gL o
osle 6;‘51':5 o cﬁwr"' (A (h,\g 3;4
aen ol chle (YA) col snd 3,08 Sis
3 JAT .sﬁ&SJQéJf Bt e):,wf oo sl
(3_,\5 $ls B U’AI u‘}ua.ﬂg:,.lﬂl&.,\.&.: odalis C.J\g
Sl 0 &)\;C;};)Jrﬁw\/' (A o
lojlas dan odel sy s a5l & (YA)

Azl las al clale
J;Q)\)Qﬁdirﬁdbjugﬁ‘d|éww
Blo 53 S o e bl 5 bjles Sl aS sl OLES
bl sy sl M);&Jw}lcb.ﬂja r.).;f
awslie (0 Jgd) 340 Hbolas als e clale
Dbl 5 esl 58 G eae oS s OLE e Sils
Soblae a8 sl e chle Ol e
Yoo )ujécﬁébjgfjwﬂwu‘x
dals L: 6)\3LLM Q;L&J )L?g.h B o))‘ r;jl.:s
Um BE e))‘ (-ijl."SY’n )Ls..:.? BE Ll sl
M)b\\)\*%ﬁﬁéb)fﬂww
Ll (V0 JS2) 25l Sl 51 50
u,wag;.]é.u‘«a))‘ J}Ss_éra.ﬂctsﬂb &be(*'\*)
(\9) 390 ,lolas r.);f u—.’.‘ﬁ e e bl
S .,\..:.S\J U':')‘J;J"’ (“,.C\) Q\)&M})ﬁg})‘};

U’:“'i‘fe\ (,_,\5 &l o olle co)}\ >j5 g_ej.,a.a L»



IFAA (F) 0,lond TT) sl S5 g ol cilis oo gy s puid

% = s
s <] Ll

= L, %% I v
) o B o
1! e 107 I o's:
26! I = 2% Yo% I o%s
<) 1 o e o
3 ] e ) [ 4]
20 I ! 5 50 5
2 I 2% ] KA
o s % %! I e
e o ool ¢
% o %! I e
b ] o 1% . ¥
bl [ o 8 o
oo ] b 102 I 676
o I o rool I ¢
0 o [ o
35 e & o e
el 2% KA
P j ) 3 s ] [

L

abc ab

2

bcd

Pac
s

def

]
!Ofﬁ

%~}
S
54

vy
==

W)
e
5 X
]

fg

..
1

P
s

i3
S5
]

2

WAV
B

VA A
7
5

5%
e
R

"
3

b
"
e
ol

LAY
T

ey
hatets!

S
55
55

T
-
5%

G

N
e
TS
S
5055

T

45 5 % bt
" %! I o I % 3] 1
53 S B OES ! ]
% %] I 0% I 3] i
S B B s i
o 5% I % I ¥ 2 i

)
ATE

X

o

SN

T

o )
o ]
o] 5%

R

23
PO

§ 22 71 (A) Grand mean=18.6 mg/kg dw
14
:é £ 20
= % .
g 18 A (] Ak %’: ':::
SEEIE R OB O B
2 ¢ ] < K [
2 I B B 45
16 11 kY B3 e
£ 2 I e N oot [
= 15 I e I et 4
g 2! " o %
o I oo I ! e
C 144k B R e
1 vls I ]
! I 0% N %4 {5
! I % I 4% L]
J B ke B 5]
12
g 16 1 (B) Grand mean=13.0 mg/kg dw
£
a : 14 def
38 7
w3 121 & ]
e ] [
= -~ %!
2 2] [
= 10 A o oS
ol 5]
(2] 5]
! 5]
(2] ]
]
g e k
—_—
-T1]
<2
1]
:§ g
3]
zi) =
@
k=
=
2 8
E
w
e d
7]

-

N\ W 8

a ckb

wcdlites gla ke 53 pS (C) Wil 5 (B) S 3 ((A) &ils o il LRl aylin -Y IS5

Figure 2. Means comparison of Cu concentrations of wheat seed (A), leaf (B) and stem (C) in different treatments.
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Figure 3. Means comparison of Zn concentrations of wheat seed (A), leaf (B) and stem (C) in different treatments.
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Figure 5. Means comparison of Na concentrations of wheat seed (A), leaf (B) and stem (C) in different treatments.
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Abstract

Background and Objectives: To improve soil fertility, increase water and nutrient holding
capacity in soil, increase water penetration in soil, reduce soil erosion and improve plant growth
and yield, use of different organic fertilizers in soil is of high importance due to lack of organic
matter in most soils of Iran. However, these fertilizers alone can not meet the needs of the plants
and are not sufficiently available to farmers. On the other hand, the high consumption of
chemical fertilizers causes environmental pollution and increases production costs. Therefore, in
order to increase effectiveness of organic and chemical fertilizers and to achieve sustainable
agriculture, integrated application of organic and chemical fertilizers is recommended. The
deficiencies of micronutrients in the most agricultural soils often reduce the yield and quality of
wheat (Triticum aestivum L.) as a strategic crop in Iran. Therefore, the appropriate
concentrations of these nutrients in wheat seed and straw are important not only for the
optimum yield of the wheat plant and its quality improvement but also for the health of humans
and animals. In order to improve micronutrients nutrition of wheat and its quality the integrated
management of soil fertility is essential.

Materials and Methods: This research was carried out to study the effects of urea combining
with farmyard manure (FYM), municipal solid waste compost (MSWC) and municipal sewage
sludge compost (MSSC) on concentrations of micronutrients and sodium in seed, leaf and stem
of wheat cultivar Alvand. The experiment was done in a randomized complete blocks design
with 15 treatments and three replications under field conditions at Khalatposhan Agricultural
Research Station, University of Tabriz, Tabriz, Iran. The treatments included were: 1) control
(without fertilizers), 2) 150 kg urea/ha, 3) 300 kg urea/ha, 4) 30 ton MSWC/ha, 5) 30 ton
MSWC/ha + 150 kg urea/ha, 6) 60 ton MSWC/ha, 7) 60 ton MSWC/ha + 150 kg urea/ha, 8)
30 ton MSSC/ha, 9) 30 ton MSSC/ha + 150 kg urea/ha, 10) 60 ton MSSC/ha, 11) 60 ton
MSSC/ha + 150 kg urea/ha, 12) 30 ton FYM/ha, 13) 30 ton FYM/ha + 150 kg urea/ha, 14)
60 ton FYM/ha, 15) 60 ton FYM/ha + 150 kg urea/ha. The size of each plot was 2.0 m x 1.9 m.
At the end of growth period, the plants were harvested and the concentrations of iron (Fe),
copper (Cu), zinc (Zn), manganese (Mn) and sodium (Na) in their seeds, leaves and stems were
measured.

Results: The results showed that the effects of treatments on the concentrations of Fe, Zn, Cu
and Mn in different sections of wheat (except seed Cu concentration) were significant (P<0.01).
The application of 300 kg urea/ha significantly increased Fe concentration in seed and stem,
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Cu concentration in leaf and stem, Mn concentration in leaf and Na concentration in stem
as compared with the control. There was a significant positive correlation between Zn
concentration in leaf and urea fertilizer level. The use of FYM, MSWC and MSSC significantly
increased the concentrations of Fe and Zn in seed, and concentrations of Fe, Zn and Mn in leaf
and stem relative to the control. The concentrations of Fe, Zn, Cu and Mn in different sections
of wheat in integrated treatments especially in combined application of 150 kg urea and 60 ton
FYM, MSWC and MSSC per hectare were greater than other treatments while the seed Na
concentrations in these treatments were lower than other treatments. The mean concentrations of
Fe, Zn, Cu, Mn and Na in different sections of wheat were in the order of leaf > stem > seed,
seed > leaf > stem, seed > leaf > stem, stem > seed > leaf, and stem > leaf > seed, respectively.
There were significant correlations between the concentrations of the elements in different
wheat sections.

Conclusions: In general, to reduce the use of chemical fertilizers and to achieve sustainable,
improvement of Fe, Zn, Cu and Mn nutrition of wheat plant, and improvement of wheat seed
and straw quality, the combined application of 150 kg urea and 30 or 60 ton manure or
municipal solid waste compost or municipal sewage sludge compost per hectare could be
recommended at similar conditions.

Keywords: Integrated management of plant nutrition, Manure, Municipal solid waste compost,
Sewage sludge, Wheat
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