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1- Flame photometer
2- Auto Analysis kjeltec
3- Environmental Protection Agency
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Table 3. Agronomic and morphologic characteristics of cultivar Darya.

o9y e (resla) €55 gl Ly oS LA A6
Growing medium Plant height(cm) Growth type Planting date
i . ola 3T Lol
< 95-105 o I
Irrigated Amber yellow Spring Early December
Skl s o505 58 S Sk losed K 353 855
lodging Fusarium Head Blight Powdery Mildew Leafrust Yellow rust
. ol e = Jastadar poldodas — puloan polieans —pslie poliedns —pslie
Tolerant Moderately tolerant- Moderately susceptible- Resistant- Resistant- Moderately
moderately susceptible Moderately resistant Moderately resistant resistant
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Table 4. Agronomic and morphologic characteristics of cultivar N§8019.
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Growing medium Plant height(cm) Seed color Growth type Planting date
i 03 . ola 31 Lol
o 90-100 »2 Ll 53 Ll
Irrigated Red Spring Early December
Skl s 550558 S Sk losed K 353 855
lodging Fusarium Head Blight Powdery Mildew Leafrust Yellow rust
Tolerant Moderately susceptible Moderately resistant Resistant- Moderately Tolerant

resistant

Qfa_ﬂjbjjﬁﬂch.djssz &ls sliws
s ¥ S0l b oS 355 S4LS 50 510
LSy ams ) (8 Jad) Sl Cewsas ahis o
03 s Ol e ol olela, L Ol
L e St Ol 5y dew st T 5l ge 4
:\J_xjtj_:ﬁq.lijl{(a.)\;fegfem o &S s
Gk 3l (Ialee b og s a5l 1, 55 glaals
LaoldlS Sl olad 5 b el 35
A5 1y 6 e il 3l oS a8 sis S sl
Ol JlCog adiw sl slaw o SYL S
Srae Lo o) )3 S paS 555 3 O
355 e pde 5 0355 0 SAS e S ke VO
53 S NIV ke L) NBOTO 135 55 s gieS
a5 L3 o3, s OF sliws o 508 5 (e
pes Ll 5 05 5 0550 p SAS g S e O
55 VA0 Sl L) G gaS 555 G ym s
Ly K5 s 510 Jsde) dal sy (o
).Jt_?v_>d Lo ) o3 i s il slaas 205!
SNl g3 (V i) S oS Ol 13

oy g

odalin O Jydm 5 aS(g s bolan (4 g t\.&SJ‘
ot boas bl 5l 6y gl o
5 SbasS i b et opl 235513 sl
Sl Gldas 53 (Y004) (a5 (Yoo A) O
5 SIS ClS Olg e 1y el Sle TV 5 YY)
3 35S Gemmen 5 A, SLAE Do 35
by ade e 53 055 e s e gl jole us
|JJ_)'..A.Z<=.A;§)>J.Z)¢,.L>JW4{J>.=;A«5¢MMJ\>
oiu.:wj,\.z,ﬁw\gjwﬁ,fgfﬂf
) SR S PRI W (RN ujﬁ\)',\,ijl_gou)'r_a
s ih g Sl s Ay oS 3 pd s g
s so Ay DL 5o e S Pl ol il

2 gt h A8 gl
aS sl lis s CL:., e o &l aluss
O3 Jmlime Mo i s by sl Sl
0S5k p e S ke 00 e b CpaS 55 5
L) o geaS 555 0S5k oSV 5 0555 08
Loys #1845 A Jols (ahiw 5 6l VP Sl

S 5 31 OLE [l dals Slas b aglis 53



YL (£) o )lond d0) s Jlasly adgi 9 SI& Cuppro &y pul

Slee L 1y i 035 0 e o gaS 355
Aald o S 45 3 S W5 OIS s o SENS
03 .(F Jedm) deas e Olis Al 8l asys /A
3 L 5aS 35S D a5 50 Sl e ()
ol A el pen i 055 EalS L OF e 15
Mol 50 ¢S 5hS 53 0,510 sl 53 S2alS
oS s CJ_fY'/‘W’A_zA_ﬂs)J_]M_z S5 sl3 sae
o 035 VL 51 20 Ll el 3l JRalS
e ol L s il v S 2 CON
i Sl O s Sl S S B a s
53 oLS e Sl s amly sl sl
O s ol sl 4 S O, ol
Ao dsb 3 O3s a0 35wS &S WS 5,158
O3 oals el gladles S lun b 5 ad >
Syd e a3 Al sl g g alol S
| Slecsl J_:JM_g S 3eaS 350 2L 5L eED)
Sl Dl e OF s Sl 5 ST 515
CdS ol la 5 S 3 Ll 0 &S Sl
gl Rl () 58 18 eslial 5 5e St
LS e (eSS 3 0 S ke 0) 0555

RS S usba Aib e Zdo il (b e
oS e 00 5 Y0 la s s i 55 il sl
SV 50 S b a5 055 e SAS
cla_.uj.s}.)\_ﬂq_.ﬂ:‘t_gca_wrscﬁj_ktfj_g
eSS oS N0 e LN O35 % i
St an ly aiw s adls sl o YL G seS
0 by oo 4 S s 3l ol
5 40ls sles il e oSall LS NBO19 o3,
6&@&@%)543\::}%;?@»):%
5 sl Ll b Jnl b s o O seime s
(08 el IS 5 0T el s el
il s Ul olis ol b ol Kaass,
sl alssl Eel (gols sare Hsbas 055,20 Ol e
Ols sl ibesl 53 .(0)) A piS b 53 il
o3 d_ﬂzj_iﬁbvx? Sol3 s sba dis s
o dald jlas 4 Cwld Lo YOO L 5 s S

(TA) il
P B LIPS P PRI PN KW P
ugug\},wﬂs 35S OS50 558 esla
JL@;—\CE_.‘);(._E))JQMJ?AS:}SJJQQJ::;
oS e YO 2 )8 (0 Jsdzr) o3 8 )5 )
oS kS e SVt 5 OS5 e S kS s



STy o 9 (509050 (oixo

) 5 Rl S0 K0 € )0 o e |ep @ € | <Oy o ey

SU s s

‘Ajoanioadsar ‘faas] A11f1qeqoad Jusorad | pue ¢ 18 JUBOYIUSIS “JUBOIUSIS UOU 4y ‘4 gy

(%) UonBLIBA JO JUIIDYJI0D)

O o (cCor) - 88°¢ (494 0L°01 09°6 89'v1 9¢°L o'y S6'11
Jouryg
L SeLel €eel [430) €1r'o €10 19€°0 110 19'%
=
TeAnn) xjsodwo)) x udSoNIN
9 «w6L0Y1 ss € +CE'S 2 V8 =SV wa L VS w8L'Y Pia
40600 x e o x () £'896 [43 ¥8°0 ¥'C 8294 8¥°011
Tean[n) xisodwo))
3 wl6Y'S A s66'L <081 w€0'1 «SSS'1 191 oSS’
e gt x () (4%4 66 0 €0 9'1c [4
TeAnn) x uaSonIN
B [4 uEPP9l +:0919 +2L6'60 21670 =071 «920°0 090 +:76'69
SO6CO x (g
jsodwo)) x udSonIN
9 «ul$S°9 = 6'€101 +:£9°€ «wl0°0 =LV'C £ COE'L w067 =P7601
mﬂxﬂmn x mﬂn m«cﬂxt)
TeAnn)
el I wlh 'Sy ++8€68L9 #€5°9C€ 29T'ST 2061961 s ELO'SY 226668 PP 081Y
jsodwo)
5 € w0LS'TT 0a6 207 wC€0 +s98 22095 2l 6 e 1€
Fe gt 6'LSEL 0¥'8 98’1 os’L L6'€T 1eve
ua3onIN
SCeCo 4 w8LLL 2:9°9¢P1 2SET1 €11 +€€71 +:90€°C ut99 =58'91
wopasyy .
201n0g J0 s3185(] WSy Jue[ 183 Ul Pads JO "ON ySrom Jeq YS1oM SPads -0 | pIoIA paas ySrom AIp 100ys PRI meng Xopul SurjsoAIeH|
ﬁ.U_J.m.u\_DJ S ?BU.%? orpe oy < €O €00 ooy u.JM\«j...« ﬂ.ﬁn..AﬂV)..J;..va%_vﬁ o.JM\qmdn == Lo

*SIBAI[ND JEIYM OM) Ul S)IEI) JW0S uo 3soduiod Ig[NUe.I3 Inj[ns pue IIZI[[)13) UIZ0.0)IU JO JI3JJ3 Jo saaenbs uedw oy, -G d[qe ],

<rfp oqu.aMn\.JqﬁJ\U _nﬁmﬁ.qmuﬁm,mo%MﬂqMoo&.z.!,)Mﬁ_wﬂ?M«.M\nﬂmﬁm\%g\uqﬁﬁnéjnﬂnﬂwlwﬂ».



YL (£) o )lond d0) s Jlasly adgi 9 SI& Cuppro &y pul

OS5, 3573 ).<.3: S .,\i.sj_f(u;f): alss
C]a_w?\_}bﬁ‘}_é\l{)o.l.z;fﬁ&(a)\ﬂw
53 5 Sl Gl S s Ol 5 oo oS
S IS (65 e S eole el olS
oS e O 4 YO 51 035,55 5 8 il L 4l
:j_i_j_l:‘sucjla_.ﬂj.s) ilsds U ijlﬁiﬁ
S pde ol 45 LD o e dS (L 5raS
ol ol sy Ll cdew s B
sl SLaphll Gty (5 5 5 5l e JUES
G 55 5l 5o JLS! [2alS o, slaasey
Aal e Laasils Q.,\_.';)_Ha.,\_p}u\; Comnr s
O3 35S 3,08 Li(Fr) oS 5 650K
5,5 Sy <=.,\;§ oS 55 dlsylim O35 5o il 58l
A5 SRl e 5550 058 4 25e0 Ol
wjbjzﬁwﬂfﬂck.d¢\)>)&iéesb
5 el () das o sl 1) oDe il O35
GlassS Sl o bl b (Y0V) e,
o Laged o o sl 558 Gl SSE
e 3 adlsylza O3y Sl oS Ldewy 4D ol
o 358 Sl 53 01 5l Ay 5558 55 8 adlS
() s Jols
oj,%qwsg\gom}gﬂ&d\@u
o Slsds 035 a5l 4 jme dals b aslis s
USSP I B VU (DS CHIIIR S SPCIN
cla_ajs)u\zuoj)u;ﬁib_é\d,_pl{d.l_;ﬂﬁ)
el 0l (0555 358 0SS 2 p S e YO
s S 30S S35 sl 5o O K2y,
s o 3 05355 s I L S sdalie
bl sl 055 Sk s rﬁ}g\% g A
Qj;ﬁ:ﬁjtﬁﬁ{aﬁ%\‘% C]a“).s}caéLi
AV s LS edalis e 5 BB 518
Rap w)@>§chdd;‘9p,>4;\;)\}aoj,

() el s LS s

Yo

S e YO Ghae L a0 1
L) G 508 555 ez D5y 5 05555 p S ShS
00 Sran b o 5 (OIS 3 0 S 4/7F Sl
eSOVt s O3 oS o S S e S
2 oS NE il L) G S 555 ¢ S4lS
S I 55 aal cwsay N8O19 (35 s (0l
Or Slad 5o 5 Lons o8y 5o diw O35 (=05
355 b pae Do O35, 0 S S e Sk
oS s Cj_f\‘/V Sl aS s S Lol CseS
35 e blezal peo baesls L5, 510V Jsds) 55
o ) Lips o35 53 s e bl Glgwe o
35S o Rl a3 5 a3 (0555 35S
Sl ol i 055 LS 4 i S giaS
Y Jad)
Ois slaesls il sl a5 c,l_d Wiladee U
SLalos s s Sl 5y Sl i
Jodz) 25 oo pd S ozl a3 anlllas 550
Klsdo 35 Sl el Szt s ulul (0
as b G gaS 355 53 0550 Jlie il co
oSV s 0i eSS e S e 0
ol (0 STIY ks L) oS 355 ¢ SAS
ol e o S Ao 3 TP 55 oS s S
s alsds O3y Sl (F Jads) sl Olis 58l
535 0 SAS 10 S ke YO G pas LNSOIO 3,
DL L) S gnS 355 0 5SS 2 S0 5 0350
L) ablsds 035 Bl el cowsa (o S O/
pdes Ll b 53 5 Lus o35 3 55 (S VP Sl
355 0SS 52 0,50 a5 0355 s
035 YU Yot (v Jsits) A Jols Con giaS
23 sy M olyn 5 Gany obe o bl
o adls slaas Aulsdl o coslinal 3550 S paS
0033 53 S s Jlad = (1580 5 Al

O35 Liliml el ol ol Culgs 5s 5 A &ils 0l



STy o 9 (509050 (oixo

*[9AS] QOUAIIJIP %G I 1593 a3uer s[diynw sueduUNn(] 03 SUIPI0IOE JUBDIIUTIS JOU I8 UWN[OD YIBS JB $I91I9] dWES dY) Aq PIMO[[0] SUBIA
AN |9 <00 9 o€ 0 E D (0 T s o€ e = @ o s e 9 oy

Sl 8L'C9 «£9°6S paqe08'€ 91T pE6Y apaqIS°L ,90°01 pCP91
0l £C°C9 :00°9L aqe08'€ 91°€ 28179 @l€'8 206’6 :99°CC
0¢
S 17'€9 05709 poqeLL’€ apq¥S°T p9€'S poqeLL’L q9L701 p88°LI1
0 «C9V9 pE1'8S 0V »V0°C N4%Y 2C9'8 q600°11 JOL°EL
Sl 719 »88°09 e €6’ pqeS9'T pLOY 689 pCS'8 @SEIT
0l 81°€9 pSL09 BaNY 87T pV€S :85°8 200711 3p0L 91
94
S 6779 STSL paq0L'€ 00°€ q8C°9 758 qSOI1 2:$9°0C
0 LEV'P9 quSLEL 2001 poae¥79°C 20879 :C9'8 :€0°Cl 10791
Sl :$9°€9 ,006€ plSE 5CS1 .€6°¢ 2869 AR 100071
ol 2 CV'E9 ,STLY p8S°¢E 560L°1 JL8'E 2e€C'8 q89°01 JLEYL
0
S V1779 ,00'99 pCS'E 2qe9IL'T pa98°S 2:00'8 »19'6 pq0V61
0 :8C°€9 qSTIL paqelL’€ qS0€ poal V'S apo8E°L qC0'I1 2:$9°0C
(3y/3wr) uaomN (38y/3) 1s0dwio)
. . . (uo) (00d/3) (10d/3) (10d/3) (10d/3) (10d/3) (%)
TSI SESY (IS . , ’
, (M) (S S (S s (579 <€ smo) (579 < i) G
S &6 S s
JUAUNBAI ], WSy JuB[d  JBd Ul PIIS JO "ON yIrom Jeq TFrom spads-00 | PIRIA pasg yIrom AIp 100yS PRI meng Xapul SunsoAleyq
lasll Kol # o o) cjey < £C0 =y £C0 ey sorsie €00 = e «F P sorste g e e

*SIEAD)[ND JEIYAL OM) UI S)IET) dUIOS U0 Jsoduwiod Je[nuel3 Inj[ns pue IIZI[1.13J UIS0.1)IU UIIMJI( JIIJJd U0I)IEIdNUI Jo uosLieduiod sueduwn Y[, "9 A[qe L,

“rép rlqﬁr«}%_uﬂxﬁ%mnwﬂﬂmaﬁhﬂqhak..!«dM.\_mﬂ—.« MﬂM\nﬂNK.ﬁJgaxﬂﬁqgﬂq«qﬂnﬂﬁlMﬂx?

B



YL (£) o )lond d0) s Jlasly adgi 9 SI& Cuppro &y pul

o=l s o8 53 LS NBOLY (5 s 4l 5 Ses
355 o 15 K0 g 1A edalia A,
Gl (N3) 055,25 555 p— e 3 Lo gaS
o200 Js L NBOL9 (5, s wils > Shas 2l 33l
Ay o Bl e sdalie paiie Ly, Ly
03 G 3eaS 355 5 )8 51 AU QLI 5 29
o5 sdn Susp ol el Olie als ) Lo
Gl pl 5 s eals Gl 1 p S oS (sl 055 2
4—5;—>.=J~°OT(_—154—5)>5.=-1‘°L:§~\$);{L§?~“J§‘U
] EUSCS SNSRI W <=J;§ o3 a3 Slas ol 58l
e I glassS 8 col ol sdaasilis
) (G 05 50) polis 4 olS 5L 15 e
b slassS sleslanul pl e csles V.hb.é
Atb e 30 JoSa Ol ey 035 55 Lo puasis
DS 33 aS G Bld 4 L3 slge a5 e |
e Jslss 516 A s laplbil ane s
AL e il 5 Shas (ol 5o

53558 S p L (Vo)) (655055
e ol ol S B I S
s 5 oA g pole Ol S
3 S 58 b oS il bl a8 s Shas 15
0 S 5S40 Olspets 1 S s J pumes 5 Shes
).sjfj_ffij_?g_éra_»j(.l_.p)ﬂ‘/f))l_:ﬁ):
).sm_fj_léﬁ“ Oleay | ls 5 S Cov gaS
AYe) sl sl 58l dals 4 s (Ao > MVF) s
S sl 0las byl b (Yere) Lo s K
D35 SRl 338 aslizad T b 51 s Gl
Ol 3, Shes il el 0T L b lses &y sons
S sls Las Sos Jilel s (1) 35 e oS
)J_las\_5<a.1_;§4_§b>)_>/\kwj>}_§h.oél)_>_-\
3 055 pleed 35S 5, Ly e 55 110
(V) Sl il o a8

)Y

phs Lol 5 s adls s Sas o 508 1ils 3 Shes
355 0SS 1 05V S ran 5 0358 S as
Jeol (OIS 5 0, SY/OY S0 L) s yaS
e S e YO 2 IS w5 0T S 5 R S
L) S 508 355 5 e pde 5 0555 0SS
SNt L e 5 (OIS 3, S 8/00 Sle
N3O; s NoOs slajles S35 Sam g5
Sy G St pl e (P Jsde) dal s
ap;\d@ujwjﬁsqwcb&lpl«s
Ly 055,50 3 5eaS andl 55 Comal 0l eslizal O35 23
33 C/IN o 055 YU say el ol oaS Ol
o e il e (C/N=Y#/0) ST 558 o)
eSS 53 S e Y0 Saa L 5 s Shee
Wl 0 dd ol e e eSO e v,\pjajb::;
CIN s 035 Y iy G 4 ol
Sl LSl Sen 355 oo sl 6 v graS
Sl e BB 05555 3 258 o5 5 4
g e ol ol esliza
WOis i lan 3 Cos by 5 Slas 1 5 i
L NBOL9 (5, o ¥ Jsdzr) o) 5 o paS
VS ae 5 0555 pSAS oS ke O G
05 YVO 5:ls ) CaS 555 ¢ S5bS 53 5
53 Olyms o 508 S Jm s dal sy (OIAS s
355 0SS S ke 00 Gpae b5 L (3,
VP 0SSl L) S geaS 35S D pame pde 5 0550
it s i ol (1S 3 S
355 Al Hlad 53 55 S0 (B 53 dils 5 Sles
Y Jsa) dsl s NpOy e aaS 5 055,20
S 55 93 S s e S S by
Ol 555 5l ails s e i Sl Ssline Joad| oS

Sl el 055 55 e Sl 6S Jl s sl



STy o 9 (509050 (oixo

SO LY dsd) Sl sl W 5 (Dijlﬁsjz ¢J§
s A5 Kot esle ST S el ol a5 LG
=5 53) O35, p S5k 55 0 S e YO Sles 5o
Bl JalS e eS 558 el (155 L (NBOT9
o3le 5 ey Cew geS By s pAe S, sba
)__,D_f\(b)c,_.ﬂjﬁs.sjjé‘}ﬂ.g&bj&i}
b it osle o30S (5ol sme M L (p S kS
Loos o= 0o Ly ol (Y dsdr) ol oo el A 8
Slresls 4 Cole b osls 0L ) 555 7585 4 5
53 St osle o S oS pd e dixSe Y Jss
355 o GRIBIL 5 M5 05550 mlaw (Sl
Sulsme Hyban 50 S el W5 e pS
i V e slaesls oy ool 4l 2alS
o SR L Sl OF 5 35l e LISET L (6,03
Loos o5 03 el slaphtl i 055 035 20
L 053 o 2 L SOT I b o Sl 58
Szt U35 SLE s G gaS 58 chale 2053
52 O5a5% e9d gl 3 SRl nl 5 Ak e SRS
ool (Yoo V) JI LS 5 K il o Jls one
A1) (T3S sl SRl S o
:,_Q‘.;}_:;,&;_;uu(__g;ﬂw\;u_w

FF) 3.8 sl 8 S5l
5 03s Jolie 1 Sl aglio 6lS 5 Shas
S 505 OLE (5 Jsr) oS oS 5 Shes e S
5> 05 ke TO e 3 S 5 Sk o5
A5 e 5aS 35S Sho a5 05550 p S LS
Jals 4 s a5 (OIS s (’«5 YY/0Y) ol ol
3 C]a_.d o=l o3 e e OLES Aul5sl ds s /Y
e 355 e I L oS 5 Shas 035 5%
DAL sls e AL (6 S5LS 53 0 ,510)

Y

035 Sl aglin i 1alga ol K5 03y
OLis il slasles 3 olS Lyl plul S
O 5 Y0 ol 53 olS it 055 o SV S 5l
355 Gran pde 5 05550 355 0SS 3 p S ke
el ol ozl s 5 asd ol o peS
Jdsam 2lie jole ol 03,55 a4 U5
Csl aS pae SLS 5Ly 5 Sl oy
s s e S (S el
ole sl 31555 S3elS s, » Wl
Lot 5 e o) 03 250 I 5lss Ja s
55 S slee DULE Sdime 5 4 5p0 5 e bl o
el Laol eIl 5ol Ly ol b (S
V) b

530S e YOl 3 olS Sl 035 0SS
0SS 53 S e V0 mha 5 03555 p S S
Sl oilesl s Gimen el sty Cos oS
O35/ 355 phaw aw o 55 olS it 035 palS
S Lol (B an Con gaS 355 mhaw GLIBI Lol pen
D595 ey e 3 sty s
Al S gaS Sl sk 5

s e 48 ol QLS (Y i) o8 50 anslis
5> s N8O19 5, 55 ol el i O
O3 p S 5S 52 0,5 A 00 5 Y0 slajles
St 035 Mg S Lol sl ol A 5
opn VN OIS s 0 STAUAL Dolae ol sa el
03 500 M55 (S 5 e S 055 Lo o35 4 e
sl

Ll o3 00 plem ol S8 055 0 568
e sbod 53 Lajled o 4 Cond Sls e D



YL (£) o )lond d0) s Jlasly adgi 9 SI& Cuppro &y pul

Gl il S pH e 2alS Ol
s sy bl Gl

S 308 0330 38 ABan I S0le e
A 08y 93 e anlie 53 4 5l 0L 035
o35 03 (LIS S p STV S0k L) oIS 5 Slhes
505558 0SS e S ke YO G pae LNBOIO
V Js) s S Jols G e 38 e e
35 3 sme Ol L oS 5 Shas Jilas oS b= s
Tl 5 Ois s S as pde Jlas 53 5 Lo o)
53 0 S VIO Jslas e 0, S S 530 50
ol lrosls K05 gy 5l Jool> OIS
s 03 s o8y 53 oSl sl 5L S
Olime oAV cadllas 55500 055,55 58 5o
53 bl dal g 4 S a8 U Gadls 3 0lS 3 Shas
Al edalios Gy ol L= NBOL9 (3,
ey G pa e L Lo 035 50 o8 5 Sas L1531
3 el e ol (Sen T et slas S
d=lsl s Lo pasen) ol ol Smm silolas
OLLSen 5 5y A3l o3y pl gl o (Al 000
A3 ges o058 s slambesl bl (144Y)
S s 5 e STy p S oS 5 il 5 Shos o
(YD) 313 OLES 035 35 & Lo
Ol b as cilsy jerliicls g jasls
(255 S 0 SOL 5 o5 oS ol 5 Shes
U5 5 Shas 5 53kl > Shat 1 (55 3
5 O5a 0 p S S 53 p S e 00 mlan 55 il e
Ay 25 S 4 S gaS 0 S5LS s S0 0
0S5k 53 oSV 5l S (s 3 VYR
ot ld o 3 AV Gl el G geS 5 S

Aoy S eS A dald jlag a4 Cad Sl

'€

OIS 3 p SAOY imy 355 = o 508 @ 5 il
3 050, 35S Sio w53 Gl esdle ew,
1 S 53 £.810) g 55 S o
53 oS MOY) el cusay oL S 5 Shas Bl
ab>Se £ Jads slaesls au cole U L(0l0S
g ol L 05058 a3 S 55 e
Sl L g 4l 2alS oS a5 o paS 35S
ij_lﬁfﬁvﬁ\())ug);:jﬁ-‘)}u;-p)bu;u
Rl (OIS 3 0 SADY S0l L) sy Cow giaS
el B3l 5 O s S0 C}Ja,.e 23 f o5
255 B pae 4S5, S - Samt U5 ol bl
ORALS e 055, sk 4ed 53 L 5ieS
2s QLIS b s s ax S|l sl oS W
5 A esls Ll st CowpeaS o yme L oS
s SLs ps Gl L ole Coule olie eal )b
Gk Sl by M5 b (Rl eaes
o 5wl s Shae St S5 Slov s )3 35
GV s 5l sl ge Ll (0 510) il 2l 58l
Ol s S il s s> Yzl 5 C/N
SalS e Ol e 1) Sb iy 53 S
bbby 81 a1y acils oS 5 Shas
S ol il S olie oS glachle glls
0348 (Sl 51 s g S se ey 8l e 4
il el UiS e sl S plasd ol
O taly &5 (g oo St 3 K ol N>
(YA) oS s Sl s 5 a Ol
G yae 3l aU K Gl oS sl OLi e i
LS il LB Il VP 5l e o DL
SlepH o cuiay 30 ol Ol il oo
Olie b g3lsn D mae b nl o (FY) Conh et



STy o 9 (509050 (oixo

AU 5 05558 0SS 55 p S e YO Sles 2
sl s S O casls 5, S s Jsb
O3 05 S 53 0,8 oo 00 Ll > il
A o S geS :j_icla..ﬂwlj_el el Cewdas
Al i 2y 5 Dl 3l (Sl LS JalS
O3 eabimw O35 caliw J b o S 0 S5 5b4:
g_;fﬂ?,\_qu\)_.;,;au;ﬂwﬁgf&;}
j\wxasch“ﬁ\p\pjmww S gpaS
55 40l Bl ST aen A azalS 0T s
il yastla g aly s Shae ilsds O ki
ca_wjﬁsmfjl.ﬁ)spfh ;S\J;—l_i()cla“):
555 nl Gpan & oy 3l ol il A Lol
5355 ON o 555 o sleniy U3 a8
SlS 5 5 olS vy S Sl Cder oLl
St St e alS 4 e 65 o
555 OB L3Lw an 5, Sl 3 )R S8 Sy o
3505 Sl G s Sl 5SS e e
g3k SialS 1 Je C/N ol olS 53 03550
v_;)J_zN8019 = el S S e3lLl 5504 ol
Los 035 n bl S plply 2y (655 Lo
).Jl_?l_:)_:\f dﬁtg]:ﬁ:ﬂ)ﬁ.:)\sgﬁ»)\
Ol plpls Sudls (B e 055 25 25 Sl oo
SlassS G aw als glialy js a5 il b
S et Sl oslis Slaal 4 s ol
LS 2,8 L Olg e 1 oS olS 05525 5

.3 a0 Oﬁ‘“t’ Jﬂ

Vo

by o WA GSle Ll atls
S ) 350 Lo paS yio 5 055,55 O elaws
s 3, Shas s Cils e ls S 0T
S e 3 01 il el S5 s Shes
J&&ﬁ\}é\gﬁgﬂemw‘)ﬁdut\,\j\oaﬁ
Slde oS sy a5 OLL 3 15 c.s.sjf&a HE
Jsb o3 el alw (gt s 3l e 5l g 5 LB
B LSt N VPP IS PR EYH L PN W R PP
ﬂ¢;g¢voqwl{, N8OI9 o5, s wils
355 0SS oS0 5 05 38 0SS
Bl 5 (o3 YYVO Sl L) S
O x_éfa_/:l_zjl_uzv_é)élj_gwbﬂu.a}u
355 Gpan pde 5 05555 055 ¢S SS p S ke
ai sl (Aws s O/VF oSl L) G geS
son o (7)) O 5 b5 . (V Jsu)
4_§.,\_;:él_1)><=.,\_;§>j§l&¢ﬁ;.il:>'u&ﬂ;\}a);‘l3
ols Ol s Sl o () o
ool 03503 331 1y 55 (035 0 o gt a) (oIS
Yl—z‘)gj—zclwubujﬂﬁg:‘tb“:fj@
3 e olS ()b e g Olie (Rl el 5 00

FQ) el s3ls il 531 1 wils s Shes Lulgs

S 5 4
Tl RIS 35 e Blinal o IS5k
Csl oSS 530, S A YO @ i 51 055 20
s Sl e o Sl oS )53l

Ols JJ.{.L;_&} M\JM Oj} LA.L:;.\A O}) L‘LL:;M L 4.)‘3



P9 Cupre

KEY RN

)‘

s

YRS (£) o ko (0)

*K[oAnoadsai ‘ros ur jsodwiod 3y /3 G| pue (] g ‘0 Jo uonearjdde moys rQ pue €0 O ‘10
1090 S0 PO P LEN e @ F oy 5T s o SE S
*K[oAnoadsai ‘1os ur uagoniu Sy B (g pue gz ¢ Jo uonedrjdde moys EN pue IN ‘IN
IN' AN EN S oo o U € ag TS SO0 o S S sy

YON 2 99'S9 yw SL'TE 5 CL'T wr88°C ¢ $8°0 689 30 ¥S°6 w618
fO'N . 70'€9 ,00°EY RILE s9S'€ 30 LS g 'L w LE'6 wy 8TYI1
0N 2 LTY9 r05°9¢ 50 V9°€ wi 1T°€ we 1T 30 V'L 1op2 98°6 ny 68°01
'O'N e E1°S9 w 05761 s V€T wae VL'E 4 090 sjp 88'L o VL6 YL’
YO'N e CP'19 wSL'TE 5 06°C y0L'C 880 w19 w 66'L 4 96°6
fO°N 2 CE'S9 1 ST8E 3 00F ywpep 08°€ 350 8Vl poqe 68°8 V911 s LTTI1
‘0N e LO'€9 y ST'SS 2 0Ly ¥ STE . 681 s0p S9°L g VL'8 RVLLI
'0'™N e SE'S9 1y 00°0€ 5 LEE Iv'e w 1071 5 VE'L ,0L°01 wSS'8
'O'N 2 8€°19 \STTY 50 88°€ ny S€'E 70 SY'1 29 g 678 g 91
fO'N e 8Y'V9 | SLYT 5 LO'E w €V'€ 060 sjp 00'L q 0911 wSIL
0'N e €779 y 05°6C 5 LO'E 199°C 3 680 50 SY'L Y ¥S'L oy 8S°01
'0'N ¢ $8'€9 n SL'YE 30 SS°€ w 9Y'€ RPL'1 w ¢89 an CE8 d49TL1
<(q
"ON : 06'6S 5 06'8L pEl'L q 061 s 000 V1°8 0 LSO01 p S9VT
fO'N e CV'19 q 00601 q: 09'8 JapalCY e SL'Y @156 apo LV01 q VO'1€
YON 2 SS'CY 10 0578 p LO'L pq €T 2q L8'E 3500 80°8 qL9T1 p 98T
'0N e L1'V9 p SL'96 poq VO'L 8T > 87'¢€ e 9€°6 q STl a C8'IT
"OIN e P19 . 0068 poq VO'L e LIS q V'Y sj0p LO'L wsy 06 e SL'TE
fO°N e Y019 5 STE8 » 899 paq OF'F > SP'E Jopoqe LT'8 G SI'CI p CI'TT
‘ON . 0719 p STS6 poq S8°L o 1Y o 1Y q v'6 2 9€°¢l p SS'EC
'O'™N e 05°€9 e SLIT . 79°6 2SSV @ lTY « 68°60 e IL°E1 p STYT
"O'N » £6'S9 rSL'SE 5 81°€ w3y 89°€ 350 871 Japoq SE€'8 g 85°8 5 SS°SI
‘O'N 2 SE'TY 4 SL'LS .89 gbL'€ p 0L'C apq LV'8 VL6 a 65°1C
‘0'N 2 L6719 > $'T01 2 508 pq 8E'Y e VOV apoq VS°8 q 8911 2 6€°8C
'0'N e 1L°C9 q 8°L01 poq 6E'L 330p0 60V @ SEY sj0p SO'L 2 9€°€1 p VOPT
6108N
(wo) (10d/3) (0d/3) (10d/3) (b0d/3) (40d/3) (%)
zeAn[N) () ) (579 <€ i) (579 < i) (559 < s (559 < si0) (579 < sri) (sCom)
¥ WSy Jue[q 189 Ul Pads JO 'ON ySrom Jeq JyS1om spass-00 | PI9IA paas JyS1om K1p jooys pIoIL meng Xapur unsaareyq
Kol € o <jr <€y €00 €00 evepy Fose o €60 = e o) =o1sc 5p == oo

*SIEAII[ND JEIYM OA\) U S)IEI) JWOS U0 JBAD[ND pue Jsoduiod Je[nues Inyns “1ZI[1).19) UIS0I)IU Jo $)I35Jd uondesdjul o[drr) jo uostiedwod suedw ay I */ dqeL

2P A=y Aes | e o SO sFo soen € (e ¥ {2 o e vy o of € gord:

"



STy o 9 (509050 (oixo

&l

1.Abedi, T., Alemzadeh, A., and Kazemeini, A. 2010. Effect of organic and inorganic fertilizers
on grain yield and protein banding pattern of wheat. Aust. J. Crop Sci. (AJCS). 4: 384-389.

2.Berset, J.D., and Holzer, R. 1995. Organic micropollutants in Swiss agriculture: distribution
of polynuclear aromatic hydrocarbons (PAH) and polychlorinated biphenyls (PCB) in soil,
liquid manure, sewage sludge and compost samples; a comparative study. Int. J. Environ.
Anal. Chem. 59: 145-165.

3.Aggelides, S.M., and Londra, P.A. 2000. Effects of compost produced from town wastes and
sewage sludge on the physical properties of a loamy and a clay soil. Bioresour. Technol.
71:253-259.

4.Akamine, H., Hossain, M.A., Ishimine, Y., Yogi, K., Hokama, K., Iraha, Y., and Aniya, Y.
2007. Effects of application of N, P and K alone or in combination on growth, yield and
curcumin content of turmeric (Curcuma longa L.). Plant Production Sci. 10: 1. 151-154.

5.Almasiyan, F., Astayi, A., and Nasiri Mahallati, M. 2006. Effect of municipal leachate and
compost on yield and yield component of wheat. J. Biyaban. 11: 89-97.

6.Alvarez, R., Alvarez, C.R., and Steinbuch, H.S. 2002. Association between soil organic matter
and wheat yield in humid pampa of Argentina. Soil Sci. Plant Anal. 33: 749-757.

7.Antoniadis, V., and Alloway, B.J. 2003. Influence of time on the plant availability of Cd, Ni,
and Zn after sewage sludge has been applied to soils. Agrochimica. 47: 81-93.

8.Bolan, N.S., and Duraisamy, V.P. 2003. Role of inorganic and organic soil amendments on
immobilization and phytoavailability of heavy metals: A review involving specific case
studies. Aust. J. Soil Res. 41: 533-555.

9.Delin, S., Linden, B., and Berglund, K. 2004. Yield and protein response to fertilizer nitrogen
in different parts of a cereal field: potential of site-specific fertilization. Europ. J. Agron.
22:325-336.

10.Demotes-Mainard, S., and Jeuffroy, M.H. 2004. Effects of nitrogen and radiation
on dry matter and nitrogen accumulation in the spike of winter wheat. Field Crops Res.
87:221-233.

11.Edalat, M., Ghadiri, H., Kamkarhaghighi, A., Imam, Y., Ronaghi, A., and Asad, M. 2006.
Interactions of two crop rotations and nitrogen levels on grain yield and its components of
two bread wheat cultivars under dryland conditions in Shiraz. Iran. J. Crop Sci. 8: 106-120.

12.Eghball, B. 2002. Soil properties as influenced by phosphorusand nitrogen-based manure and
compost applications. Agron. J. 94: 1. 128-135.

13.Eltun, R., Korsaeth, A., and Norndheim, O. 2002. A comparison of environmental, soil
fertility, yield, and economical effects in six cropping systems based on an 8-year
experiment in Norway. Agri. Eco. Environ. 90: 158-168.

14.EPA (Environmental Protection Agency). 2002. Risk assessment: Technical background
information. RBG Table. Available from http://www.epa.gov./reg3hwmd/ risk (online
update: 2009).

15.Erhart, E., Hartl, W., and Putz, B. 2005. Biowaste compost affects yeild nitrogen supply during
the vegetation period and crop quality of agriculthural crops. Eur. J. Agron. 23: 305-314.

16.Fathi, G., Majad, M., Siadat, A., and Normohammadi, G. 2002. Effect of different levels of
nitrogen and cutting time on grain and forage yield of Karoon Cultiver of barley. J. Sci.
Technol. Agri. Natur. Resour. 5: 97-105.

17.Foley, B.J., and Cooperband, L.R. 2002. Paper mill residuals and compost effects on soil
carbon and physical properties. J. Environ. Qual. 31: 2086-2095.

18.Gabhane, J., Prince William, S.P.M., Bidyadhar, R., Bhilawe, P., and Anand, D. 2012.
Additives aided composting of green waste: Effects on organic matter degradation, compost
maturity, and quality of the finished compost. Bioresour. Technol. 114: 382-388.

19.Gheith, E.M.S., El-Badry, O.Z., and Wahid, S.A. 2013. Sowing Dates and Nitrogen
Fertilizer Levels Effect on Grain Yield and its Components of Different Wheat Genotypes.
Res. J. Agr. Bio. Sci. 9: 176-181.

Y



YL (£) o )lond d0) s Jlasly adgi 9 SI& Cuppro &y pul

20.Godarzi, K. 2010. Effect of sulfur and compost on the availability of soil nutrients and wheat
yield. Water Soil Sci. 15: 2. 154-166.

21.Gopinath, K., Saha, S., Mina, B., Pande, H., Kundu, S., and Gupta, H. 2008. Influence of
organic amendments on growth, yield and quality of wheat and on soil properties during
transition to organic production. Nut. Cyc. in Agroeco. 82: 51-60.

22.Hopkins, W.G. 2004. Introduction to plant physiology. John Wiely & Sons. New York,
557p.

23.Ibeawuchi, I., and Onweremalu, E. 2007. Effects of poultry manure on green and waterleaf
on degraded ultisol of Owerri South Eastern Nigeria. J. Anim. Veterin. Adv. 1: 6-53.

24.Ingelmo, F., José Molina, M., Desamparados Soriano, M., Gallardo, A., and Lapefia, L.
2012. Influence of organic matter transformations on the bioavailability of heavy metals in a
sludge based compost. J. Environ. Manag. 95: 104-109.

25.Jones, M., Mathys, G., and Rijks, D. 1993. The agrometeorology of rainfed barley-based
farming system. International symosium, Tunis. Pp: 272-288.

26.Khalaj, M.A., Mostashari, M., and Shahabifar, J. 2002. Effects of compost and sulfur on the
wheat yield. 7" Iranian Congress on Soil Sci. Shahrkord, Iran.

27.Mahajan, A., and Gupta, R.D. 2009. Integrated Nutrient Management (INM) in a Sustainable
Rice-Wheat Cropping. System. Springer.

28.McCallum, K.R., Keeling, A.A., Beckwith, C.P., and Kettlewell, P.S. 1998. Effects of green
waste compost on spring wheat emergence and early growth. Horti. 467: 313-318.

29.McGrath, S.P., Zhoo, F.J., Dunham, S.J., Crosland, A.R., and Goleman, K. 2000. Long-term
changes in the extractability and bioavailabity of zinc and cadmium after sludge application.
J. Environ. Qual. 29: 875-833.

30.Page, A.L., Miller, R.H., and Keeney, D.R. 1982. Methods of soil analysis: Chemical and
microbiological properties, part 2. Soil Science Society of America, Madison, WI. 1159p.

31.Page, K., Harbottle, M.J., Cleall, P.J., and Hutchings, T.R. 2014. Heavy metal leaching and
environmental risk from the use of compost-like output as an energy crop growth substrate.
Sci. of the Total Environ. 487: 260-271.

32.Sara, B., Robert, B.H., Charles, L.H., and Xue, D. 1996. Liming effects on availability of Cd,
Cu, Ni and Zn in a soil amended with sewage sludge 16 years previously. Water, Air and
Soil Pollution. 86: 195-206.

33.Singh, M., and Sharma, S. 2000. Effect of wheat residue management practices and nitrogen
rates on productivity and nutrient uptake of rice (Oryza sativa)-wheat (Triticum aestivum)
cropping system. Ind. J. Agri. Sci. 70: 835-839.

34.Singh, R., and Agarwal, S. 2001. Growth and yield of wheat (Triticum aestivum) as
influenced by levels of farmyard manure and nitrogen. Ind. J. Agron. 46: 462-467.

35.Singh, R., and Chauhan, S. 1991. Response of barley to the levels and sources of nitrogen
with and without zinc in relation to yield and water use under dryland conditions. Bhartiya
Krishi Anusandhan Patrika. 6: 43-48.

36.Sparling, G., Wheeler, D., Vesely, E.T., and Schipper, L.A. 2006. What is soil organic matter
worth? J. Environ. Qual. 35: 548-557.

37.Tadayon, M.R. 2009. Effect of sugar plant effluent on shoot solute percentage, yield and
yield components of two wheat cultivars. J. Sci. Technol. Agri. Natur. Resour. 12: 489-498.

38.Tahir, M., Ayub, M., Rashad Javeed, H.M., Naeem, M., Waseem, M., and Ali, M. 2011.
Effect of Different Organic Matter on Growth and Yield of Wheat (Triticum aestivum L.).
Pak. J. Life Soc. Sci. 9: 63-66.

39.Tohidi, M., Falahi, R., and Zirehzadeh, M. 2009. Evalution of beard wheat yeild as affected
by different sources of organic matter. J. Crop Sci. Res. 3: 51-61.

40.Whingwiri, E., and Kemp, D.R. 1980. Spiklet development and grain yield of the wheat ear
in response to applied nitrogen. Aust. J. Agri. Res. 34: 637-647.

41.Zeng-Yei, H. 2004. Evaluating heavy metal contents in nine composts using four digestion
methods. Bioresour. Technol. 95: 53-59.

YA



J. of Soil Management and Sustainable
Production, Vol. 5(4), 2016
hitp://ejsms.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

Effects of sulfur granular compost and nitrogen on yield and
yield components of two wheat cultivars, Darya and N8019

*M. Mahmoudi' and N. Ranjkesh’

' Assistant Prof., Dept. of Soil and Water, Mazandaran Agricultural and Natural Resources
Research and Education Center, *M.Sc. Graduate, Dept. of Agronomy, Qaemshahr Branch,
Islamic Azad University, Qaemshahr, Iran
Received: 07/10/2011; Accepted: 05/10/2015

Abstract

Background and Objectives: Application of various composts has been intensified in
agriculture, due to manifestation of negative effects of chemical fertilizers on environment and
soil fertility. However, their usage should be accompanied by environmental and nutritional
studies. To produce maximum yield, most farmers apply nitrogen fertilizer more than the
recommended level, which leads to increase production costs, water pollution and the
environment. Therefore, proper management of this element due to resource constraint and also
due to its high cost, as an input in agriculture, is one of the most important factors in the success
of crop production and soil management. Wheat is a very important strategic crop which wide
area of the world is assigned to cultivate it each year. The optimal use of fertilizers can lead to
significant savings in production costs and preserve the environment. The aim of this study was
to evaluate the effect of organic fertilizer, chemical and combination of them on wheat cultivars
(N8019 and Darya) to reduce consumption and increase the efficiency of chemical fertilizers.
Materials and Methods: In order to study the effects of sulfur granular compost on yield and
yield components of two wheat cultivars, a pot experiment was conducted in a completely
randomized factorial design with four replications. The first factor was consisted of three levels
of nitrogen (0, 25 and 50 mg/kg of soil as urea), the second one was four levels of compost
(0, 5, 10 and 15 g/kg of soil) and the third one was cultivars (Darya and N8019).

Results: Results showed that the maximum number of grains per spike, spike weight,
100-kernel weight, straw yield and biological yield were obtained in 25 mg N/kg of soil
treatment.

Conclusion: The greatest grain yield, dry weight and harvest index were achieved with
50 mg/kg nitrogen. Negative effects were observed in the compost-treated plots, so that the
maximum spike length and weight shoot dry weight, straw and biological yield were found in
the zero level of compost (control) which showed a decrease in the mentioned variables with
increasing the compost level. Negative response of wheat to the compost is likely related to the
C/N ratio and probably to increase the solubility of heavy metals and/or toxic compounds that
resulted in reduce or prevent soil biological activities. Both cultivars showed a positive response
to the nitrogen treatment. N8019, however, was significantly superior to Darya.
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