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Table 1- Some physical and chemical properties of experimental site soil
. : oly,s .
cél ow Fe ey bl el Ghed SIS oje ' Gl s
Texture Cu Mn zn Fe K p oc N EeE s S8 S,
TNV EC** pH *
Mg.kg™ % (ds.m?)
emoned 950 5 07 62 200 74 084  0.08 17 0.6 7.8
Silty Clay Loam
il S ol F* Ll 5T
*and **: Saturated paste and Saturated paste extract, respectively.
bl oo O (85 (6 Sig 5l (S p2-2 Jgo
Table 2- Some quality properties of experimental site water
SN Colin STy ¥ vt e Cond Jglme Olsela J5 - ©lu)s (0 N 0‘*’9;’ s
EC (ds.m™) H  Class SAR TDS HCO;  CI SO,~  Na
' P (%) (meg.I")
0.6 791 G 1.5 440 6.1 0.65 0.76 2.41

08y 5 s oS 13921815 g )b p> a5 sgs 4102 5 15 iy
~ 5 3] ookl L catS 51 L Ly 05 eolizd adlllas ol ,le
L cutS 0 (Sgdedd jlin )3 93 Gl plys eSS 1S

cosls ks 30 Jolis @)a);;a% Colue 4 L_,’J.;QLo)'T S b

Cdls bt S g9y p a)hy g abad alols oS e (i Jsba
0S5 5SS g @S e alold gy e Sl 2/5920 ey



1398 biws) 4 o Lot 11 aler (g355LiS owlih pg i 1296

b g S 5 p,Sols 180 5 me )i Hlaie g Shien olKaw
Co e olend sladeS olie g (g Al CungreS & jo0

oxs o3y Lis 4 53 (lagds 0 cudpar bales jl plaSym clp

SR A5 CowrgeoS & 55 gl -3 Jgaor
Table 3— Analysis results of applied compost

e Ojor by hed o2l FRe s, o pedS S
Ué‘gé"s"%‘;)"” WSH'9 N K P Fe Mn  Zn Cu cd  PbNi
.m R
P (%) (mg.kg™?)
14.76 7.5 1.46 1.35 0.65 18013 511 1745 954 35 282 122
stlond (SB35 e (e =4 Jgu>
Table 4- The amount of applied chemical fertilizers
e o2 lonss 535 859) g Sl el OWaw g, OWgw
Fertilizer anolication Urea  Triple super phosphate K,SO, ZnS0O,
pp (kg.ha™) (kg.ha'®) (kg.ha'™) (kg.ha™)
&l e 400 150 - -
Conventional system
S L 300 100 50 40
Soil analysis
SISl 508 25 225 75 37.5 30

25% less than the soil analysis
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Table 5- Analysis of variance for effect of chemical fertilizers and compost on quantity yield of wheat

G oSlas &b 158 (39 digr 4D Aoy dani digy g5 b 43 4l dlaxi
Ol g5 29l &3l 4>,5  Grainyield 1000-grain Tillers per plant Plant heightNumber of seeds per spike
S.0.V. d.f Sl yo uSile
Mean of squares
"2“ . 3 682609.25"  13.46™ 0.203" 12.403™ 9.737"™
Replication
e 3 682609.25"  13.46" 0.203™ 12.403" 9.737"™
Chemical fertilizers
CusggaS 3 583064.80"  16.07" 0.896" 41.139™ 30.544™
Compost
o Glodg5 X CumgeaS 9 126747.67"  2.35° 0.084™ 3.548™ 5.772"
Chemical fertilizers & Compost
oilejl sl 30 13943938  0.84 1.140 2,612 5.196
Error
Sleet o pd 71 45 6.33 4.10 3.25
CV (%)

**: Significant at 1% probability level Significant at 1% probability level). 1o, < aaw )3 (gl me **
*: (Significant at 5% probability level) wo)s o maw ;3 (g)b gxe *
ns: (No significant different at 5% probability level) so)s zo aaw ;5 )b gze B3| 3459 pac NS

ol a5 (35 Oluogad p ailosd G35 9 CuwgraS ol 1 (ke dmyliio -6 Jgux
Table 6- Mean comparison results the simple effect of compost and chemical fertilizers on quantity yield of wheat

S gl &l >, Sos Al 15 439 gy 3 domig Slaxi Gy g5l b §> Al dlass
SWO V' Grain yield (kg.ha” 1000- TiIfers ér? lant Plant height Number of seeds
e Y grain weight (g) perp (cm) per spike
sl (gLodgS
Chemical fertilizers
c?);ﬁol 5058°" 34.4° 2.98° 76.2° 69°
&l e 5650° 36.9° 3.27° 77.2%® 70°
Conventional system
SOﬁinﬁiL,is 5845° 38.0° 3.0° 78.5° 718
ST ) 58 725 . . ) .
25% less than the soil 5737° 36.7 3.1° 76.5 70°
analysis
Compost (t.ha?)
0 5325° 35.2° 2.68° 74.6° 68°
10 5563" 36."° 3.14% 79.0° 71¢
20 5668 37.3% 3.18% 77.2¢ 71¢
30 5737 37.8% 3.31° 77.7° 71¢

Al oy gy Jloin) s 3 1ojlosd e 3 sine IS 39y pis Silo 23 5 Sl 9 gt yo 53 e By *
* Means followed by the common letters in each column and for each component not significant at 5% level of probability, according
to the Duncan's Multiple Range Test.
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38 lajlag b puS &l 5 Sles op ¥k piegly ol

LT ool 1 ol slo3Sy CungueS S 52 5 30 pls
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Lo o)l B3] a5 59y S5 3UT 51 508 0o yd 25 oluows (ladgS
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Table 7- Mean comparisons for effects of chemical fertilizers and compost on quantity yield of wheat

oo sladgS CowguoS &l 3, Sos QI ,1 59 digr 4D dsy dlaad dg g5,

Chemical fertilizers Compost (tha’)  Grainyield (kg.ha?) 1000-grain (g) Tiller per plant Plant height (cm)

0 4567 33¢ 2.4¢ 72.3°

ols 10 5092° 35¢ 3.2%¢ 77.6°

Control 20 5108% 37dbed 3.080c¢ 77.3%

30 5258% 37dbed 3.3 77.50¢

0 5216 367 3abed 75.7%

bc cd abc ab

2l e 10 5341 36 3.2 79.4

Conventional system 20 5616 37l 35 76.2

30 5625% 39° 3.4% 77.50¢

0 5541% 37cd 2.5% 75.8%

S 10 5884° 37ebee 3.2%c 87.7°

Soil analysis 20 5880%° 38® 3.1%¢ 78.5%

30 5933° 38%® 3.1%¢ 78.0%

0 5575 351 2.8 745

S BT 51 505 %25 10 5900° 39° 2.9 77.4%

25% less than the soil analysis 20 5750 377 3.1 77.2°°

30 5775% 3% 3.1% 77,1

Ll o WD Jlosnl o )3 Wyl oy Y dime IS 3939 piae SSlu ein 5o (cly g Cygi yo ) Ao gy *
* Means followed by the common letters in each column and for each component not significant at 5% level of probability, according
to the Duncan's Multiple Range Test.
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A3l W b gy dlpo 1 CusgraS JI 58 5l jand g 5950
B L CangraS )3 35290 B puaoS polic dua o iy iz
Gl jlie (g plall el (ofg i lai (s polis Gl Rl
(Mataei et al., 2014) ) Kon 5 oo slaasl b & 245 00
" S5 sles 8l cou b a5y Gl cllas
50 0yg0 polie cus 5l Cudgase oy Ay Juad yuwlpe jd olS oS
Sy piee cle unen (Javanmard et al., 2015) s o
ulio (onl )8 pas  liond sladeS 318 sl 5 &bl g
alyd pae cpinen g (o] Clody by Jad pulp ) (59 s
Javanmard et al., ) \laiwily Callas flieds jolic plw 39
059 3 S 4 CamgseS T35 jI USie cla Loy (2015
A5y Juad (il )3 5950 3gaeS )] e aizsly (g 508 il Hlsa
0395k )3 «SB 13 39290 (Sdae gy SWl led Lol
Ol ol wbgrge oyl Cumes (iolidl Jloddy ok5 cbenge
ol dons j0 5 000 &y S (S il bl 4 Cusen (ST
Sl Y 0aiiS siogid (slaplil Wy g Cgllae A8y 4 Wl o3
slapliil g oS wdy 3,8 o oo bylyd (pl iy sy s
g jiwgid LialS L &b ad y 0y90 40 g Al ialS el Jriwgid
b Lials ash e 5 0dd 0pu3d g o o L]

(Efthimiadou et al., 2010)

@G gs o dady ulaad
5 cotomsd (slo3s8 Lol 51145 3l L5 il ly a1 el
b pime dopd K Jloin] pdaw j digy 43 dzy MUy CuwggeS
292 (&b ine OS] aSgy elis)) o] (S oy 51 s
Gl gladgs ol 3l Sile anglie 0 Jguz) il
A s (oleandds (gla3oS 5,8 aS ol LS wgy ) doniy dlaws
Gy )3 domiy a5 (st 9 MBS Y0 e (552 ] )8 s
Jgis) el Cansts gl wiaw (olol p (olows (sladgs 5,18 5]
G 6] CungiaS 38 ol 1 0 Silio dunlie rizon (B
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Ranjbar) o, es ¢ 550, slaadl b uios ol gl (Zinati,
clale s 5 e 85,8 515 &S el callas (et al., 2017
BLSly (506 dlj CusgeaS’ (5 4D o & bgype b (59503
ial53l 0)3 16/86 salis 4 o 45 391 olowid 398 Aoy> 1D

2 ol

aily 4edd

adb; CwaroS (Lol j51aS ol lis wibyly & jod gl
o b me dopd K Jlois] o jd aib jawd clale o0
Clle 1 gl S a5 pliesd sl slaless Lol 51
alio (8 Jgin) ol sg g (o)l5 ine BMLS! &ily Haud
Ot 45 0 L b Al CugraS ol 51 (550
39 CowgaeS LS p 5 10 5,8 L puS a5 jhud clale
yolic BLod 5l cwgueS 45 ol s s 181.(9 Jgao)
enld ilial ecel gyl il g cunl if jind logas lie
2 yd YL polie dgng cuwgeeS (40938l Al (3 jauwd oM
S5 s (Giusquiani et al., 1988) cul S5 )3 yhub cans
«SoilS g Lol dlex 1 ore o JsUse Sladle oSy
5 o3l slaiiSly S8 o 9 13l o ATP g lasdgind
09 QLS wxi > ehleie CS 8 (Splie (gla e @lais
Cogo cphad dgueS pipd dimd Aol 393 Wby 4 Al es o
ATP 5 ©lawd G jelany colil (ials Jdsay juwss ials
sladl b imgh cplasess (Jacob & Lawlor, 1992) 45
aS cosb calle 35 (Ranjbar et al., 2017) ,Sea 4 po0,
2 O e b b 3 jhud clale oy 5t 535 )8
Cod 45 39) (o lowsd 395 20 )3 19 g (6500 AlLj CawgpaS ,Sa
Sl i Gialisl as s 61/90 aalis 4

Slasi 3,8 oy B sine SIS0l uily)ly 4o gl

89y o) sy do > S o] o 5> (a0 Al CovgaaS
Loodly (1S5 Le dusldo (8 Joiz) 250 pAiS &by 3 s g 1Ko
GSe p 520 3,)5 b 5K g al Jhde cp YL &S b ol

Singh et ) ), 5en 5 S (slaaidly b o ol ol (2013
cuil cilas (al., 2003

alsiig o difa alaes

o)) S Jlesn ! mdaw 3 ()b pxe yaboay a3 il slass
5 2L 4 5 Abj CngeeS 3,018 slajles b cow
= o 105,18 5) alcs 5 &l dlaws o s (B o) cé )5
il dio)d dw amls 4 Cand 48 dal Canddy CungueS S
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(Habibi & baxe g > 9 (Momen et al., 2011)
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2 @S &l y3 (i polis CBIE § (g Mo > p1 (tlhomsd B35S 9 CuwgneS 3T Claypo (e gl -8 Jgo
Table 8- Analysis of variance the effect of chemical fertilizers and compost on nutrients comcentration and protein percent in
grain of irrigated wheat

O i ale 2SI RS TY- T e o2l 89 PR me owign
S.0O.V. d.f N [ Fe Zn Mn Cu Protein
5
’_)s’ . 2 0.005™ 0.004™ 19.521™ 187.67™ 29.021™ 2.138" 0.188"™
Replication
Lo gl ok . . -
e S ’.’g. 3 0.0041™ 0.001"™ 23.340™ 25.293 8.708™ 4.638" 1.351
Chemical fertilizers
oot 3 0.052" 0.005" 62.188™ 18.998" 28.042" 3.560" 1.619™
Compost

w9.«4§>< ‘j_]._._.o.:.u d'.w,f

. = 0.011°  0.001"™ 7.302"™ 2.2475™ 4.056™ 0.335™ 0.382"
Chemical fertilizers X Compost

2loj] ollas
S 30 0.005 0001 8877 2.270 7.754  0.364  0.169
Error
s

e 3.30 9.22 8.16 6.19 7.05 7.99 3.34
CV (%)

**: Significant at 1% probability level Significant at 1% probability level). so)s &G aaw )3 (5)b gme s
*: (Significant at 5% probability level) ao,s gy pdaw > ()b ine
ns: (No significant different at 5% probability level) 1o zu aaw )3 )b ize GBS 3935 pac NS

2 @S &l 3 (i polis CBIE § (g w03y (lomsd (S35 9 CowgneS ol 1 (il duslio -9 Jgur
Table 9- Mean comparison results the simple effect of chemical fertilizers and compost on nutrients comcentration and
protein percent in wheat

- : . l'l ‘:
Nutrient concentration Ojorw b o2 PR 1Y) o 9
st bound (glaagS N (%) P (%) Fe(mgkgl) Mn(mgkg') Zn(mgkg?) Cu(mgkg?) Protein (%)
Chemical fertilizers
L *
- 207" 0.26° 34.75° 37.50° 23.12° 6.92° 11.80°
Control
‘ .-
&0 2.20°  0.26° 36.12° 39.00% 24.08° 7.12° 12.51°
Conventional system
‘_jb e . 2.18° 0.27% 38.33° 38.90° 26.43 8.09% 12.42°
Soil analysis
SB 5T 51 5.8 %25
R ’ 2190 027 37.75° 39.50% 23.71° 8.08° 12.50°
25% less than the soil analys
Compost (t.ha™)
0 2.06° 0.7 33.25° 37.25° 22.54° 6.75" 11.87°
10 2.20° 0.28% 36.75° 37.58° 25.34° 7.76% 12.51°
20 2.16*  0.27™® 38.33° 40.37° 2453 7.75% 12.32
30 2218 0.27™® 37.75°% 39.62%° 25.0° 7.96° 12.59°

Ll o 2o > g Jloin] aws 53 Bylasd o 45 ime BMB] 29 g pic Silo ygies yo )3 il gy *
* Means followed by the common letters in each column not significant at 5% level of probability, according to the Duncan's
Multiple Range Test.
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& 5 (S Oloogad pi (olound (S35 5 CowpnoS (iSed 2 1 (ko dnlie gl -10 Jgaa
Table 10- Mean comparison results the effect of chemical fertilizers and compost on nutrients comcentration and protein
percent in irrigated wheat

otleond 535 CowgseS (3595 ool Pie 895 o R
Chemical fertilizers Comp_(l)st L\I Fe 1 Mn 1 Zn 1 Cu 1 Prgteln
(tha™) (/"2 (mg-kge ) (mg-k% ) (mg-kg ) (mg-tkg ) (An)b
0 1.85 31.2 35.2 20.8 6 10.6
sals 10 2.15® 36.2%c® 36.2% 25,7%¢ 7.2 12.3
Control 20 2.10° 37.7%c 41.2° 23200 7.0%" 12.0°
30 2.18% 34,0 37.5%® 22,8 7.20%¢ 12.4°
0 2.18% 33.8° 36.8" 22.5%" 6.77 12.5°
&) e 10 2.19% 36.8%° 37.5® 25,5%° 7.2% 12.5%
Conventional system 20 2.16"’1b 37.7abcn 41.0° 23.20(]Et 7.7bcne 12.3°
30 2.24° 3622 40.5® 25,22 7% 12.8°
0 2.12% 34.5%%® 38.7% 24, 77 7.2% 12.1°
Sk Ul 10 2.22% 38.5% 38.2%® 26.5" 8.4%¢ 12.7
Soil analysis 20 2.17* 38.3% 39.3® 27.2° 8.3%¢ 12.4
ab ab ab a ab a
30 2.20 40.2 13.93 27.3 8.5 125
0 2.10° 33.3% 38.3% 22.27 7.2% 12.0°
S Ul 51 568 %25 10 2.21* 35,50 38.5® 23.80ce 8.5™¢ 12.6°
25% less than the soil analys 20 2.22® 39.7%° 40.0” 25.4%% 8.0 2.7
30 2.20% 40.7° 41.2° 24, 72 9.0° 12.7°

2l o 1D Jlazn] gans j3 baylos o 45 cime M) 3929 pie il ygia yo )d Al g p» *
* Means followed by the common letters in each column not significant at 5% level of probability, according to the Duncan's
Multiple Range Test.

clale g aecoug; Ol bl ca (eSS sy o) 0 ‘5”549@
Sl S e 2 g olS 5 B 2 oK sole e e b g 5 10 5,08 oS 3 ol s
23 (leond G355 4 G (5065 allyj g jlodlizd sl SUS 5IUT 1508 olianss (slodsS 1oy 25 olyanay

S Sluogas p ol Gxejlyy clgl Gloyly oy ) gy s ol u'fT oS QT PIRPPTAR il 3 ] e

6355 3 5l ity Ul CannguaS’ 358 4 0 asiite
Sran lews 355 lise g o wlol ol pr g 35l 1) paiS olS
L sl Ysb slals )3 CusggaS’ Jlgzo 3,18 Bl b jtals |,

-0 S il i g Brany 5 GBpaneS i pole b
laiugy o Jlote oolatwl g 03905 (ylpa 1) dliols 3w ialS wles
Sl oSee Ty (65,9l slagye;
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Introduction

Use of chemical fertilizers is an essential component of modern farming and about 50% of the world’s crop production
can be attributed to fertilizer use. Sustainable production of crops cannot be maintained by using only chemical
fertilizers and similarly it is not possible to obtain higher crop yield using organic manure alone. A balanced
fertilization is needed to obtain optimum potential yield. The continuous imbalanced use of chemical fertilizers is
creating complexity in our soils and the soil health is deteriorating. Application of municipal solid waste compost
(MSW) is commonly applied to the soils to improve their physical, chemical and biological properties. Soil amendment
with MSW s very useful for agricultural crop production. Wheat (Triticum aestivum L.) is the world’s leading cereal
crop both in area and production and about two-third of people of our planet live on it. It plays an important role in diet
of human being as well as in industrial uses. The present study was conducted to better understand the effect of MSW
and chemical fertilizers on quantitative and qualitative yield of irrigated wheat in Kermanshah condition.

Materials and Methods

In order to study the effects of municipal solid waste compost (MSW) and chemical fertilizers on quantitative and
qualitative yield of Bahar wheat cultivar, a field experiment was conducted with chemical fertilizers at four levels (0,
conventlonal farmers, based on soil test and 25% lower than the soil test), and MSW at four levels (0, 10, 20 and 30
ton.ha™) in a factorial experiment based on randomized complete blocks design (RCBD) with three replications in
Kermanshah region during 2014-2015.Prior to sowing, MSW and chemical fertilizers was applied and mixed
thoroughly with the soil. Before planting, combined soil sample from a depth of 0-30 cm was collected to determine
some soil chemical properties.

Plots were designed with 4 x4 m, 1 m apart from each other, 1.5 m alley was kept between blocks. Wheat seeds (var.
Bahar) were planted 2.5 cm apart from each other. During the growth and development stages, plots were irrigated
based on the crop water requirement. Irrigation method was sprinkler. Grain yield were determined after the harvest and
seed samples (harvesting stage) were taken and rinsed with distilled water, oven dried at 70°C, ground, digested and
analyzed for determining the N, P, K, Fe, Zn, Mn, Cu, Pb and Cd concentration. Analysis of variance was performed
using MSTAT-C and mean comparisons done by Duncan’s multiple range test (P < 0.05).

Results and Discussion

Results showed that MWS and chemical fertilizers and their interaction effects had significant effects on experimental
traits. Using of MWS with chemical fertilizers led to increase plant height, 1000-grain weight, seed number per spike,
grain yield, protein percent and nutrients concentration in grain. The results of means comparison showed that the
highest grain yield (5900 kg.ha' 1), 1000- seed weight (39 g), grain number per splke (71), protein percent (12.6) and
nutrients concentration in grain was obtained under the co-application of 10 t.ha* MWS and chemical fertilizers (25
percent less than the soil test) and the lowest amounts of experimental traits were shown in control treatment. Our
results are in agreement with some experiments which use of compost and chemical fertilizers on irrigated wheat.

1, 2 and 3- Assistance Professor of Soil and Water, Research Lecture of economic and MSc of Soil and Water Research
Department, Kermanshah Agricultural and Natural Resources Research and Education Center, AEEO, Iran,
respectively.

(*- Corresponding Author Email: ghaderij@yahoo.com)
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Conclusion

The result of this experiment revealed that using of compost and chemical fertilizers in integrated form instead of
individual application has a beneficial effect on improving the quantitative and qualitative yield of irrigated wheat.
Based on the obtained results, co-application of 10 t.ha compost and chemical fertilizers (25 percent less than the soil
test) at Kermanshah condition can be recommended.
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