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Table 1- Some physical and chemical characteristics of soil before planting
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(50 1 o 0C (%) : .
Texture pH - O (055 9LS 45 055 o)
EC (dS.m™) ok
T g
Sandy- loam 8.2 3 11 100 2.84 0.26 486 0.58 1.07
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Table 2- Chemical characteristics of cattle manure
(woyd) JuwS B (aopd) S ojosd  (wwoyd) U pawly  (o)d) JS jod  (ao)d) JT opsS
Ash (%) Total N (%) Total K (%) Total P (%) OC (%)
36 2.33 1.89 0.80 22.86
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Table 3- Total nitrogen percentage of barley green manure

To T, T, Ts T, Ts Ts
Johize (55,9515 5l s
Conventional tillage O 207 224 216 227 233 217
No planting
Sir9Sb o2
No tillage T O 108 216 209 218 226 2.04
No planting

«yd s oile (B pow g 9> 4 (olosd 355 pows 53 olped 4 9> 3w 365 T3 9 4y oliendd 355 JolS Cyan b olyen g 3w 365 To o juw 355 T1 sl (To
#3585 55 A0k 2 s 355 T e pliand 5 (o 365 o bl b g s 355 T 20 4 pgws 93 9 52 4 2o 395 pow Sy b2 a0 398 Ty
To: Control (without using fertilizer), T,: Green barley manure without taking cow manure and chemical fertilizer, T,: Green barley
manure with full use of chemical fertilizer for barley, T,: Green barley manure with two- third chemical fertilizer for barley and the
remaining one- third for maize, T,4: green barley manure with one- third chemical fertilizer for barley and the remaining two- third for
maize, Ts: Green barley manure with 50-50 mixture of cow manure and chemical fertilizer, Tg: Green barley manure with 40 tons
cow manure per ha.
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Table 4- Concentrations of soil element after harvest over the two years

LB a>:' o 4
. P55 o) yhamd . - i ; d’h IR
(wo,) JS (3900 (o5 ok (eSS oS o) gl (w03 J )5 feilw g o 5) SB
N (%) PN K (mg.kg™) OCn(%) (oo
P (mg.kg™) 3
p(9.cm™)
;,s.é?m Jo! gu ,a,;ngu Jo! gu ,a,;ngu Py Jle pgd o J,l;tjl.w ,a,;ngu J,ls‘tjl.w ,a,;ngu
Fertilizer 1 2 1 2 Year o' \ear 1 2 1 2
source Year Year Year Year Year Year Year Year
To 0.029 0.023 12.42 8.63 184 146.7 0.321 0.318 1.53 1.49
T, 0.031 0.030 14.99 16.55 194.05 185.7 0.374 0.426 1.51 1.45
T, 0.043 0.060 24.40 26.11 301 301.8 0.422 0.628 1.50 1.43
T3 0.046 0.067 25.65 27.61 303.8 302.9 0.412 0.638 1.50 1.42
T, 0.046 0.065 25.80 27.50 309.7 3175 0.413 0.632 1.50 1.42
Ts 0.051 0.078 25.39 29.83 309.9 331.2 0.561 0.767 1.47 1.37
Te 0.047 0.070 23.17 26.72 303 323.7 0.624 0.79 1.43 1.41

«yd dy oile B pow g 9> 4 (oliosd 355 pow 53 olped 4 9> 3w 365 T3 x> 4 oliewdd 355 JolS Cyan b olyen g 30w 365 To o juw 358 Ty sl 1Ty
3355 A0 g2 5 39 T s olumed 5 (oo 395 i bglsa b g2 5 395 T5 3 0 s 59 5 32 & (oo 395 s St L g2 o 395 1T
To: Control (without using fertilizer), T,: Green barley manure without taking cow manure and chemical fertilizer, T,: Green barley
manure with full use of chemical fertilizer for barley, Ts: Green barley manure with two- third chemical fertilizer for barley and the
remaining one- third for maize, T,: green barley manure with one- third chemical fertilizer for barley and the remaining two- third for
maize, Ts: Green barley manure with 50-50 mixture of cow manure and chemical fertilizer, To: Green barley manure with 40 tons
cow manure per ha.

a F & . . . 1 & a e & .’
gy 989 4 e 10 (Sl Oliee i & yio e 99 oy Bblio 52" S (9 5 ol i ) ool Jore
Sylys anyd bawgie ¢ e e 4500-5000 y505 500 Wl (S8,b ol ol e Gl g p,5 il b Siis
Lo S &hgod Ginlojl asl e 31,5 le 4o )3 21T sULs
Lol )y S5 ds b (B0l JalS' clacS'sl )b B 5 o 55

1- Kopen method



493 )3 ails 5 adgle CuisS 1 (5))eS S Cilise Glacy pae il

e J et als o 3 absle Cudli g s oo dbgle 3 Slos
Coiibyy goporio 93 ghaw jleyS o anils Bis b bawy i)
93 4ged S &pS p bl i 05 Aboli jaw ddgle
it S (Bl a2y 10 gl o (0 S 5y o S5kS
St 31 oIS Sy el o 55 2035 ookl St el s
Sl eyt Coitin oo O andls Blo b lawy )
9 yhd (g Aoy (e Sy 005 Sy &l 5 Sles
a3 12 slod > oyl 3 > 4l p, 5150 e il puwlo
e 33,5 Ol L g Sitd casloo 48 oy 5,5 s
L (Jacson, 1962) (ygelyiss 5 jalall e (g b JS 0039 5
Soud Loy Gerhardf Vapodest Jae JlilS oSiws 51 oalas!
sleslawl Uy (Murphy & Riley, 1962)  ouwSS, 59,40
5 (Pharmacia LKB- Novaspec-11 Jis) yiegbg xSl olKiud
Black et ) «5uST ol g Sildlos bl b o o9 )4 s
Jelway-Pfp7 Jao yiog s ol 8 olSuws 3l oalazwl L (al., 1965
Warian- Jae o5l Gla olfiwd b (g9 cdale \155,5 (5,450;10]
(Baker & Suhr, 1990) ya4- 5 Sw Josllygis wlal 220
O (S8l 058 )3 ladiges (il b il JuSE Ao
D9y 4 9 08 Oluwl wiged jp)S 50 J3lus 15 NDF aop> .
Lesly 4525 )5 Sl (S attygd Jolome 65503l
auwlie MSTAT-C (g, Ll l58la 5 51 onlaiul b lnosls <8 ye
-aely Wi 905 3l ookl b oy g Jlois] o 5 Lo il

2,5 plosl (Sl o]

S a9l ja J glaels Sbudl
Jme So lois 4 (NDF) s oanygd 5 Jslocals SUJI
A8 eslial 3)50 138 (5li] Bpme (i ln o (S0 055
B st 250 hazme 5 (SesS laulyd b cov g a8 S
o  yiwbejl Jlo 93 4w NDF .(Arzani, 2010) 5,5 .
2 85 45 Jgiz) o9 Yo giae (p=0/01) no ) S Jlozs!
oialS Jol Jls 4 Capnd 3o )3 3TT cadgle NDF s> pg> Jlw
e Jl 2lie yolie giloalil duy o o (6 Jgan) b i
Jsiz) ol 03,8 g ool Jlo 93 (b )3 (500 5 0 355) T
P ol o g g M5y yidir 535 Jb el Joo 0] (4

b Ll bS] s o3 ol Lol Jole e 4 (5,551 .05
o 9295 @l g S gaw 2 bliy (3l (Bl S
{365 G o g1 20l To o i Jolis o8 Jole lsis
9 oo 395 Mo olond g (8 395 GBpan (o g2 o 395 1T
olyo 4y 92 51 355 T3 o2 & (aleonsd 3957 JolS' Bpaa L olyen
395 Ta b 4 0kile (B pow S 9 92 4 (2l 355 pow 9
oxile (B pow 93 9 92 4 (alrowd 395 pow S olyen 4 g2 S
9 o 355 o ini g 15t olyob dy 9> Juw 358 Ts euyd &
A LSe 50 eld 298 (5 A0 L g a3 T g learsd
039 5 Uy Olid g comnlty Slilgus) (oliord 39800 S
5 KO bl g )l 13,555 165 590 (75 (lj0a S5y
b b8 s > ([l o p SokS 4114 5 45 L1y s 4 P,Os
5 300 Sl 4L 355 plateds prlty 5 jhud (plend 38
A bl Cyguody 05l 10y eolawl sl I LS Aol
Oloj p (ool 355 0 olatwl 2Bl g (pddony «ulS dls ye
05 sl S @ g cuils'

by e S5 Ly oy b 15 ek 55 iy 5l ey (oeld 355
38,8 Sygo ole U1 Jgl 3 Jlo 93 50 9> olS coiS s
2l Y glacidls o g e SB i b cuils o b
A plool ( modidgs g (a8l ¢ m3asiy dls ye 4w ) o)l
NS 3 255 1S 180 (jg 05 03y) 52 (sl s 2090 5 (lne
$9) il a2 (dddigs Al o )3 S L oS LU jlaus )3 09
@ g2 0393l plad g 0dd 33 pla olSud b g 5 S aw
O gaw )3 CEIESH psbods jaw 395 035 Jile Jlai 3)90 &S
P b el S S an o b e (5Le 30 es 4 iy
3o 2 oSS S il b 1l 52 ol (559 S 0
b (blio S )3 1 Jlee

S Cad L L )68 b 4 (90 lajlid sbol b layd,
@S Suid odli] s > SB e (69, g2 oy A
b5l oSl g ailaio )3 (09, 120) cawse (sladl g2y e
@ (od Shale by iy .8, el (B (1S 5 05 o>
o Jold (08 0 yamad oy J8 SB- () ot <l
9 5508 3l o gl S0 alold 4y g o (15 Jgbo 4 cdlS G,
S et )3 03lital 390 08 .9 yio Bl 15 L) (g, alols
oy e b S olediawl 15 (5 )3 09 104 Ll S S



1397 liwsli 2 oylesds 10 alr g355LeS ol pgw a p2s 494

ady,y A3y gl SB Llys (Qin et al., 2006) ySen o oS
039 canliol Jolito (65,9085 4 Cannd (659 S (1 pita
oLﬁf 61)_) ‘_s.JlJ._f— ).\ol.\:— 9 u—l uJ.> )0 Codgloxe .)l}ul s &S
ogMe oS (alajless )3 &l el 9 yid ()Jg i 20> 1335 oo
Loyd g SYL WS il o 5 (pliowd 355 cjuw 368
gy A ) Cons 16 9 14 T5 slajlas )3 &l 259,05
6 Js2)

4 wdb oylo (Hosseni et al., 2010) ) )\SKan g (g
oS 5 IS 3 o oS ol SB 4 2 bl (938l
ceel as ol Liulidl g )b e jo b dn Ty 09)She 03
2 b Qi Glali8l 035 (o ddy) bawgs polie Cda ]38l
355) T1 slasd any Capas g 20> 42142 2l &y s T o
20L5 4 o T jlegs 4l yaud 2o yd iol38) 59 00 )3 39 (e
et ohlsen g guly sloadl b as o) (6 Jodo) 390 203 D
WU e jiud Gl Lilisl 5 e (Waniyo al., 2013)
(Tavasoli et al., LSe35 Jwg .cuih callhe JI sladgS
5 35 wlin 5 1y yaud Clos e Liul33l > 2010)
g e Giuliel g deyie S 4 yawd gldgS 10938l o liewdds
9 SLE > jaie cpl b palyd Jdday ol il jo yawd peos
WD Cod 0LS lawgs paie pl Qs Do

Jass gl 51 g 5 Ts 5 To sla 1o @l ks 103 02 5V
il (g pme MBS0 sajlog b aS ud Jols T3 4 Ty
) S polty 203 Sl co aloasss 9 I 395 B o (6 Jga2)
Joies) wmd uliel opd ails o1y T lise o a0 )3 80 cou
(“

etal, ohlSen 5 shjen bug maly ol GRS pe
a g Cawl odd (5155 (gladgle poSyaw > (Pourazizi 2013)
005t sl ¢ Jglome e (Socland 5l I oo s 355 lgis
ol cpl 13,5 5 g 03,8 ealawl (0L do U Bpums oS jolic o
S () g (bord () ol 290 g ogMe SB
Pl byas o g Gpao s polie (gLoalil Juged aige;
.(Bibordi et al., 2000) &S o w2l S

256 259, (T Jgia) 555 gio 3 (55,951 )3 Jlo piSen s
e QLS ) &b ety 5 jhed (gt 0> 398 plia

ip9> Jlw 3 39 polic Cla (il 135 (asuie & (b

ol olS 40 BSHU Jalw 0)lgnd culps j3 a8 polisS Jloj alold
OhLSen g (g Ladlled Ll 035 Iy ialS ped Jlw ;5 NDF 4
(Ramrudi et l,LSen 4 53950, o (ZOlfeghari et al., 2014)
sialS ccel olard g ol w355 155,8 pMelal., 2010)
33y (0 poS ygw 9 ©y3 ddgle ST ulidl g NDF so )
deuty 5l S o (Coxetal., 1993) )San g (uS'sS 5,155
350 35355 355 Byme Gl L 55 abgle pan oLl
59 &y adele NDF by oy by ime 51 (gl)b (655085
o 395 ot 53 sl ol Sk (5 Jg) (p0/01)
oS ¢l (Sahaet al., 2010) o (6 Jous) 39: j205 S5 L
G 5l 03,5 plos Lilh 9, bslseo L (65,551 iy, S
ELriShy st sl S5l 5 5l Sy inls
CossS ol Ao )3 48 35d 0 ol A3) (I3l g S (58
Wb oo Dgsky ddgle

@yd adgle NDF sy 4 (gl imo 51068 alisen mlio
L3 e 13 NDF ao s (ke (5 Jgia) (p<0/01) sl
SINDF s oy a8 109y 153,8 cdlyyn 368 oS o laslass 5l i
o olyiie |y abgle g i (B Jgae) 208 Job T Jlos
his ol s Ll a3 SB g5 ol 390 dlauly
inlojl Jlo 93 33 s g oliowsds (ool (sladgS B punn )b |
Hledsl (Ghasemi et al., 2006) 4 LSon 5 old 3,5 angs
oYL e 5l s adele )0 NDF s oy e oS aizisly
el Cands ol g (olows 365 bglsto b pune pdaw

Syd @als paeally 9 Aud (595585 e
395 gk «(55)9 S 45 b (LS S pe bl @2 @l
0I5 ol § b ()39 )5 oy g ol il (slaiiSen
1o (5 Jgan) 29 Jaiae dos gy Sy Sl s 0
i SB L agS bS] jlas ) il puliy 5 jhd «g
(6 Jgus) 39 (65598 o 5l i Moy /14 4 3/44 18/06
O39r 9 b (lalidl g ogMe (ol g (aliend (o 295 LIS
5 ol odle Linlisl el gam Joamo lp SB o pmwd S
g g 0dd SB (S50 g (plend ) Cluogad 290
S g 3 bl (85 )15 4 Cond polie judn el
oaic 4 .(Ghushchi et al., 2010; Talgre et al., 2009) »3,5



iy Aild g Adgle CudnS w (55,951 il slac

495

Cowd 4 jow g (2l (ool 358" bglowo g S5 L g8 LM

5 (Talgre et al., 2009) l,LSen o ,Sb &

4 yolie ool ad Blol ey Jglite 65y 8B o I sladgs

a3l L‘ﬁl.A‘oT

L
i caillae (Ghushchi et al., 2010) )Sa o (oxdigs

ol
))g)u

ol s

Sy polie Cla

)]

21y aliy g yaud ¢

*K1oAn0adsal ‘quedryugis jou pue A)jiqeqold Jo [9A] 19, PuB %, 8 JUBDIJIUTIS QI8 SU PUR 4, ‘4

# s 6 QU el ool o e ero” R € R cComr € 5K ol

. . . . . . . . (%) AD
€T 200 100 LT9 €0's 10°1 I Ly'S 8Y'l i 1 (cCemr)
I0LId qns qng
L'696¥1 1Lel 76'89 900°0 8Y'l 100°0 1000 900°0 SLEO 8Y o (s o
Teak
..C00€TLS L ES8SPE ,.£7098598 «¥00°0 L0L6 L1000 1000 1200 wS'0 9 xIBE[[1} x30IN0S IAZI[LI2]
7 x AR xR
ATe[[1) x99IN0S JZI[LID ]
,.9°596995T L8SEIELYLL LWSOPLLSLTLT LPEro wWCTT L1000 1000 ¥E0°0 6STI 9 QR e b
90IN0S JAZI[1ID,] xJBd A
L.C0SPIIS ,.5°0£8968¢ ,.L'OV66LESY ,,020°0 «01'T 1000 1000 9900 RN 9 P xR she
92INOS JOZI[LI9 ]
LP1920196E | 1°900902€6T ,.80Y0TT96LY ,.509°0 L.L9'8 L0100 1¥0°0  ¥TE0 LLOPE 9 2 e
Jo11d qng
$'891¢T¢€ €e 1L'S6 £€00°0 1L°0 1000 1000 T€0°0 9870 4 e (0
o3en xIed §
L. 1'ST8TsHT ..L'S89T6L L.6TPS0S001 1 L6€0°0 LSS0l L1000 1000 w010 STS I o x b
age([n
,.6VETOETS ,.8908061C L. 1'8TTELEYTY ,.00T°€ wWlTS L1200 0020 ,00L°1 ,.96°0€ I Qs
. . . X X X . ) . JOLID UIBJA
6'6¥99 6L'S9 20°086 0200 9T'€T 100°0 100°0 €500 v’ 4 7 o7
. ) ) . . . ) . J18aK
_L99TIHES ,.L7000201C .. 1°0065L8€9F LPLTO  SP90T | €000 2000 9780 LPrEs I o
ppik ureas  prork 9310y Aaq pRIk yse padg uz M PPS g PRS zﬂm AaN m_. AOS
soxsle gpee sorse aber v 256105 UL o paos ar o Nag il e MR o
’ e sorse sberel asd P ar e T aceo AP ARl pfive Ce o

WI)SAS IFR[[I) PUE SIIINOSAT JINUBW JUIIJIP Ul PAIA ureas pue age.ao jo Aynuenb pue Aipenb jo (saxenbs jo uesw) sisA[eue dueLIEA -G J[qe]

S 0 5t e 6P A (g ) sorste 597 € 517 i 6 sty € Sy e v of R v e 6 et 9 6CS



1397 liwsli 2 oylesds 10 alr g 5y9LeS ol pos 4 p2i 496

85795 (S anw 9 395 Lilisee qalie 15 )3 ddgle g &1 3 Shos 9 (AS Oluogas -6 Jyaa
Table 6- Qualitative traits seed and forage yield of maize in different fertilizer sources and tillage systems
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- Seed  Seed  SeedK ol T A 04 Fresh Dry (tha?)
e N (%) P (%) (%) ( 5 _1) 0) fo_rage fo_rage
NDF e (zl It?elﬁ) (2/ ﬁelﬁ)
(%) ' '
Ju Y, 4216 1.31° 028 040°  20.96° 1.46° 70.441°  15.489° 4.849°
Year
Y, 40.57° 151° 0.29° 0.41*  17.82° 157 75.140°  16.490° 5.703°
?jﬁd‘& CcT 40.76° 1558 0290 0.42*  19.64° 1.713 81.804%  18.239% 6.057%
illage
NT 4197  127° 028 039" 19.144% 1.32° 63.777°  13.740° 4.494
To 4383 111° 019° 036° 19.27° 1.12° 42.1549 8.652" 2.097°
T 42.91° 123 0.20° 0.38%  19.39° 1.31° 46.699'  9.702° 3.465'
365 ailie T, 42.08° 137" 031* 0.40¢ 18.79% 1.55° 75.737°  16.114¢ 5.561e
Fertilizer Ts 41.16° 1.44° 0.31° 0.41™ 19.02™ 1.58° 80.922¢  17.215° 5.762¢
sources T, 39.50° 153° 0.31* 0.41% 18.25° 1.60° 87.924°  19.580° 6.566°
Ts 39.33F 162 0.32° 0.43°  20.62° 177 90.204*  21.084% 7.019%
Te 40.75° 152° 0.33% 0.43° 2041 1.68° 85.894°  19.578° 6.465°
X Lo Y.XCT  4181° 141° 0284 043 20.85° 1.63° 78.309°  17.641° 5.460°
e Y, XNT  4252° 121° 027 038  21.06% 1.29° 62.572%  13.337¢ 4.238¢
Sh9Ss Y,XCT  39.71° 169 029 043*  18.42° 1.79% 85.299°  18.836% 6.656%
YearxTillage  v,xNT  41.42° 1.33° 028 039 17.22° 1.36° 64.982°  14.143° 4.751°
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*Means with the same letter in each group and each column are not significantly different in at 5% level of probability according to
the Duncan’ test.
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Y: Year, CT: Conventional tillage, NT: No tillage, To: Control (without any fertilizer) T,: Barley Green manure with no fertilizer, T,:
Green barley manure with full use of chemical fertilizer for barley, Ts: Green barley manure with two-third chemical fertilizer for
barley and the remaining one-third for maize, T,: Green barley manure with one-third chemical fertilizer for barley and the remaining

two third for maize, Ts: Green barley manure with 50-50 mixture of cow manure and chemical fertilizer, Tg: Green barley manure
with 40 tons cow manure per ha.
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Table 7- Interaction of years, tillage and fertilizers source on qualitative, grain and forage yield of maize
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Seed N Seed P Seed K Seed Zn res;liel(()jrage r)}llie(igage Seed yield
(%) (%) (%) (mg-kg_l) (t.ha‘l) (t.ha‘l) (t ha_l)
Y 1xCTxTy 1.280™ 0.200b 0.367°" 19.467"° 44.112" 9.263" 2.2601
Y xCTxT, 1.267%" 0.206° 0.4°" 21.133*¢ 48.306" 10.144" 3.340°
Y 1 XxCTxT, 1.423% 0.308 0.415"" 18.900%" 83.505 18.372% 5.724"
Y 1 xCTxT3 1.440% 0.310% 0.423"¢ 21.800% 88.310' 19.429" 5.9629
Y xCTxT, 1.540% 0.316 0.424"¢ 20.900*° 95.308° 21.922 6.958°
Y 1 xCTxTs 1.583° 0.321° 0.443" 20.733*¢ 97.422¢ 23.384° 7.541°
Y xCTxTg 1.393°" 0.325% 0.435" 23.053* 91.203¢ 20.974' 6.432f
Y 1xCTxTy 1.110™ 0.196° 0.358" 21.567%° 41.208" 8.249° 1.832'
Y xCTxT, 1.147' 0.202° 0.362'" 20.833*¢ 43.205" 8.646" 2.524°
Y 1 XxCTxT, 1.170%" 0.301° 0.387°" 21.500%° 64.109" 13.463" 4.615'
Y 1 xCTxT3 1.210-" 0.305% 0.395°" 18.900%" 69.124" 14.520" 4.764'
Y xCTxT, 1.247™% 0.311° 0.402°" 19.227° 76.115™ 16.743" 5.512'
Y 1 xCTxTs 1.303%* 0.313° 0.411°" 22.900° 73.125° 16.092° 5.247
Y xCTxTg 1.320%Y 0.316 0.410°" 22.533* 71.119¢ 15.648° 5.175%
Y, xCTxTy 1.237"" 0.193° 0.3629" 19.350° 43.173° 9.072Y 2.1821
Y, xCTxT, 1.343%" 0.211° 0.411°" 17.357°"¢ 51.154" 10.748" 4,137"
Y, xCTxXT, 1.580° 0.323° 0.429"¢ 18.427°"¢ 89.206" 18.735' 6.930°
Y xCTxTy 1.760° 0.325% 0.432°¢ 17.660°" 95.121" 19.975° 7.127°
Y, xCTxT, 1.940° 0.333° 0.436" 16.573' 102.155° 22.474° 8.082°
Y, xCTxTs 2.067% 0.339° 0.464% 21.290%° 110.151° 26.435° 9.400°
Y, xCTxTg 1.960° 0.359% 0.503 18.343%"¢ 106.132° 24.413° 8.734°
Y, xCTxTy 1.070" 0.190° 0.354" 16.690' 40.125* 8.026° 2.113¢
Y xCTxTy 1.193"" 0.207° 0.371%" 18.270%"¢ 44,128" 9.271" 3.860"
Y, xCTxT, 1.327%) 0.307° 0.394°" 16.353° 66.128° 13.887° 4.975%
Y xCTxTy 1.350°%" 0.309% 0.398°" 17.707°"¢ 71.135P 14.936¢ 5.193
Y, xCTxT, 1.410"9 0.316 0.405"™" 16.303° 78.118' 17.183" 5.712"
Y, xCTxTs 1.540% 0.325% 0.428"* 17.537°"¢ 80.122" 18.425' 5.886%"
Y, xCTxTg 1.433" 0.335% 0.425"" 17.690°" 75.122" 17.277" 5.520'
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*Means with the same letter in each group and each column are not significantly different in at 5% level of probability according to
.the Duncan’ test.
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Introduction

Lack of attention to the quantity and quality of forage crops led to shortages and low qualities of meat and
dairy products. Using cattle manure, plant residues, and green manure increased the dynamic components of the
soil. Recently the tendency of farmers toward organic fertilizers have increased due to high costs, demolition of
proper soil conditions, environmental consequences and low quality of products produced with chemical
fertilizers. It has been reported that combination of manure with chemical fertilizer has increased soil fertility
and crop's quality and quantity characteristics due to meeting nutritional needs and increasing the input
absorption and use efficiency.

Materials and Methods

In order to assess the effects of different fertilizer sources on maize yield and yield components under
different tillage managements, a field experiment was conducted at Zahak Agricultural Research Station for two
years (from 2013 to 2014) with a split plot arrangement based on completely randomized block design with
three replications. The main plot factors were tillage and no tillage, and sub plot factors were: 1-control, 2-barley
green manure without application of fertilizer, 3-barley green manure with application of 100% chemical
fertilizer (NPK) to the barley, 4- green manure with 2/3 of chemical fertilizer to the barley and 1/3 to the maize,
5- green manure with 1/3 of chemical fertilizer to the barley and 2/3 to the maize, 6- barley green manure with
50% of animal manure and chemical fertilizer, 7- barley green manure with 40 t.ha™ of animal manure. The total
amount of Nitrogen was measured by digestion method. Likewise, the distillation and titration was tested by
using Kjeldahl method. Phosphorus content was measured by a spectrophotometer using colorimetric approach.
Potassium content was measured using wet digestion method with salicylic acid and hydrogen peroxide obtained
using a photometer movie. The concentration of Zn was measured by atomic absorption. Measurement of grain
ash was done through burning and using an electric furnace. Combined variance analysis of data was performed
using MSTAT-C statistical software, and the comparison of the means was done at the 5% probability level
using Duncan multiple range test.

Results and Discussion

The highest yield was obtained from conventional tillage, 1563 kg.ha™ more than non-tillage. Fertilizer
sources had a significant effect on the concentration of Zn, N, P, K, NDF, grain production, fresh and dry forage
production and ash content of the grains. Returning green manure to the soil, along with chemical fertilizer
application, not only increased P and N availability in the soil for the next crop, but also simultaneously
increased organic matter as well as biological, chemical and physical improvement of the soil properties. The
highest (7019 kg.ha™) and lowest (2097 kg.ha™) grain yield belonged to Ts and the control treatments,
respectively. The highest content of grain ash was observed in the mixed treatment of green manure, cow
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manure, and chemical fertilizers (1.77%) and its lowest rate was obtained in control (1.125 %). The results
showed that addition of cattle and green manure to the soil increased the plant ash, which shows the superiority
of these organic manures to chemical fertilizers.

Conclusion

Based on the obtained results of this experiment, it can be inferred that conventional tillage had better effects
than no tillage due to its more suitability for soil degrading bacteria cultures, better acceleration of
mineralization, and better root growth, resulted in greater access to nutrients and water, and ultimately improving
plant growth. During the first year, the root growth limited mainly due to high soil density in the no-tillage
treatments. Moreover, because of slow degradation, water and nutrients absorption was low. Due to chemical
fertilizer application, nutrient supply was provided faster for the plant. Nevertheless, in long term, it would
pollute the surrounding environment and degrade the soil structure. During its converting process in longer
period, organic fertilizers provide environmental health and sustainable productivity of the soil; however,
consolidated application of organic and chemical fertilizers under a conventional tillage system, support the
initial growth, accelerate mineralization, and eventually, increase the uptake of nutrients such as N, P, K, Zn, and
Ash content, leads to an increasing yield of maize.
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