[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

\YAY buﬁ"‘:/f"b a;\.«i’»/ﬁ' Jb/m’ocb‘gdj)}w gﬁjr}\.ﬁ

Ols ST 55 0 il 53 Shas 4550 o155 03558 355 ke - sk I

Voo,
Sl el g G e

e S~

LIV Il s (bl s ST 33 OF szl 5 4l 3,5Mos y CodlS w517 5 Djig pid 255 ilisio o slaw 1 sy s shito 4
100 V0 i) 4ifs i 355" Ol Sl . it ] Olgico] it olKEIS (55557 0 AR g0 48550 1 3,550y iyl o3 lise
sl S m bl aslizal b (UK o 4y jlia 80 5 A0 V0 10) 4y o517 b jlgz 5 (LK o alls Jjj,;.;pf,gf rro 4
o b i bl i iy i) s o Jorlpo i b3 S s ST s 3 3leai JolS SS sl gzl o okd 5
I s e (g ety b o Wil sl il ia Ojs iy el oSGy 3 Slas ils 3 Kot (b A 45 Gk
ok (5 S0k i s o g

e 8 5 Al a8 i gy U] Sk U Sy slesd ks 050 b Sl i pe gy 345 e o ool il Ll
10 s O i 955 bl pidlS ] oo Jlai g 4l a5y s oot 331 31 g pliis] il pp b ol ST k3 S
e ] il g (6355 Vb b 48 o 3 bl olyon 4 |y K Sa g 2 S g il 3 Slas S5 US040 0SS
Aot Sl s b G oS5 5 e g wils jlad A3 o b G O 258 o] G 4 LS8 o iy 138 A0 b gy <SS 05T
cé_w S v am g b .L.:.vcj/_;/.f/f'J Jj_;,.;a'.a,!ﬂfl} o ils s O ..Lv'.a/.ajlfiﬂ.:”[v‘ Cod /) Jf(t«.ﬁckw dly 4o b
3 D 355 palle ) 45 dery o i w0 iz dils 3 Slae Bl I 180 s a;.,Jllqu/.f//_,,m,; Jjjjgﬁj,gy 10+
Sl i 5 ke Ghlia g LT 300 4ilaie s conlin 3 Kot Jpuam (5 IS o510

J.éjjj PHE) .3).(&».& D ijuﬁ')f /.J//,v' cJ/ijljf.‘d.\:.ls dhojb

QLW\ W a@\: ‘Lg)')jL:S A ES s u.”)LrL.: C}LA\ )L:L\J E) Ju.::r)\ WL.:U(S L;’L““ ngpb.:u\s v:.?f “ A


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

3=k RS Al e (5 2 38 VL el
33,5 o0 O a8 s 0l a5

Sl Gl s s B 055,55 355 e s
S (ol g Ly &l 5l O3 Ll s b s 4l
Aol s, Shes il s el 2 s Shes s 5 53 ol
Sl Geb Sl K B aST s sl (7 5 YA 0T )
e oM ole 55 Sl s gl Sl a4 ol
35,855 a0l lpm 055 5 b s als Jled Al i sl
oS ol 3 OLLE (YR 5T sl dales il 1 s Shee
Loy il g esy dwoys Jals 5550 58 O e
J_gvSlJJJ:i‘UAJyJJASJSL;-);‘;)lJ&J:b«jlzwﬂjﬁ
3l 3y a5 Ao gla SIS s 5 R, L
st e 4 Bl R (FY YA A4 AT AY)
5l 5, Slas S (S15 5 55 58 il olis
oLl Ol S oLl asls iS Sldo fpimen 5 0T (513!
ROt

L o, 9 3
= ols Solal jlesti ol b alesTYVe els dle s
o o8y (65,5LaS wuSals i s 450 53 3,8
3 TY Wi 5 bl S 55 @l Olgdol
aa3sYY gazyn0Y Lol ax Jsb 5 Jld addsYY
s e 2 VI e e gl s S 50
L 8 ol 2 Bl Gl 0 5 (o 0L
) el K2 (’; slaolst

s 3 b s o g 3 el g0 as5e S
0352 il Soypo a4 Sl gl 5l 8 e s sl
VLY 5T B he Ges 3 Shlesl plill iy o
o 5 (S )y e 4 as e S (g e Bl
S (45 gl

D3 ek L SO glas S CJL BINPSEEISLSE
ol 5SS A b holas el a5l - b sl

\YAY b\:.....»\:/r}ba;\n—i/r&hdb/mbcb;dj)jwbﬂjfjb

PRV
5l —SS (Helianthus annuus L.) ols Sl 45 -0l L
Sa el SU s 4 5508 L 1) 5o g DY panes
1S (G dm l 0350l S e 3 el oSS
a8l 550 Blod ay gble iy s 0l 3 Shes Ol 50
lie Ol e e ol5a Pilos O prasd cmoms (2 ks
() Gl aly o 51 5 S (ST 5 58

3 A 53 e e Jole Olpie an S350 08
wls ol Solal adex 51 sl 0blS 53 4l 5 Ses
3358 355 e SAS A5 52 R S SLN) 353
i LU b b 5l 63,00 IS oS TY e L
SIS 35S Lnd oS s S5 Sl ash e B as
SIS ol as (YA) ol 0 O w5 o0 5 s
L T s 505 51 o5l beailis g, 5 s s slacl
(A sV) sl e 5l 5

SrSestm Sl ol e o135 S s s o
Slabasn oo ool 5l (55,0 2 50 Jolse 5l ST
S oS1E s Wi 355 Ol e e 2050 03 S0l
Gl 3 0ls Solsl alS liv 55 Shes 5 Ll il
0L Losas Lajassy ol gl ol 4 S plnil Ciliin
sy A S S35 555 D pae ul S das s
b S st Sty 5 2308 50 2B 58 o
B 5 slad il 3l compe 5 oST5 SRl 5 els I oy
SN AX) 5 e Shy Uy alS 5 s S
(Y

Cd ol Gl Ol ST 5550 3 35 50 Sla 21
il a3 5 ey Ll aids i 358 O e Sl &S
B8 el f il Rl e 3L oS5 s cesls Rl
S b s s (T TV AV 00 ) 55 8 s Gl
AU e iy oS el i OA) S35 e 5018w
AU o St w0 (K55 Jelse B sls 13 Jase Jalye

AN


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

Ols ST 1 0F (sl 5 3 Shes G50 (S5 5 055 58 355 i 7 gha I

6‘_)_: B sQ,._B; Cbul (V-\) SAS ng.?}:cﬂg ML:J.: )\ oalaiul

s 3 Jls e SO Bl O3l 5 e Sole 4 lis
A o3lizul (LSD 5%) Ao )3 ey Jlaz>!

Cou gl
Slaeltil Sist 035 035, B0 ol 4 b
e 48 3l 0L il Lasls s 4l 5 Shas «lsn
s gy el a3 (6ls e S 035 2 ks
5500 dsdr) ol s 5 Shas 5 alse slapllil S 055
G b Sl ails s Shee 2 03555 3,08 oo b s ol
o (Vi) des 3 Jlesl (ola ) o o 2
L sl Sales (1) OLKes 5 KL slaasl b s
S ol 3 G b 3l 05 s LU T s 1S
S S eslid GLS 5 s S s nde s
1> 5 5 5 Sy 53 33,5 e Jlasl S Sl
oxb b e e 5 LS ) i s S a2
(YE) el Loy gfﬁcladw}:lfd.ii:jj

w3 5 iy A e SRl o e 0558 35S
el b 5, e s 1y (S Olss IS 5 A
3 OSs A0S e sy L) K LS e el
Wl GBS 4 s S 2 5l 3l5e 55 sdoms JUEH 3
S5 s el Ly v_iﬁbj_?ﬁsjﬂﬁc\e::;jyj
ol 5 T Glidles S5 5k e B U 5, oS
S gy ol s S, B Slasles S 51 Sy ols
L Sy oo 5555 0L sbaeS1 5 5 b 5 s S
plagbk oud 5SS a4 Alg e el ol sl 0L
sl GBS 2 s s S Casb) el s w0l slagS1
STV ) ail b (Sde) oo Sm e 556k 5 oS
Yy

58l b sy Ul oSS 5 0555 35S
ol Bl ed s esls DLAS Y 5 ) gla ST s b s

\RN%

o s e 5o ol 5B Olge 4 S350 058 A
S5 s oS s Al 03555 0 SSLS YYO 500 Vo
10 5A0 VO N0l Jlear 55 o b 5581 Olse 4 4
bl mll oS aasan S s e o wy e
YA mol s CdlS s e Y Jj_.b«{@itig.éi:)@
b S bl s by (S s S g 5 sl
Sl e e VoY lid 38 51 e (bl s
O 255 5l oa (8355 Lleg a2 .J.irl;e_'s\A NS el
Q)j_.,oq&lj%fj@ij‘&QTJQ)ﬁjwlSj\
A3 S Lol e 0 S

e QL3 SOV oo 5 bl gy bl 2 5o J1 e
o3 LI RS e 53 s S s s B O
RO 5 (Lidles S 0l55 glexh R6 (ol bl glaassl, 5
5l ol o3 @Bl b g P (S 558 (S e)
Al (6 S o3Il ol e plil St 055 5 b Jas VL

Shadls el 5 S5 s 3 Shas (end 55kt 4,
ol b5 S LT SGh &S le sy 4w 65 YO
AT_.,JBLA§‘ﬂ¢MM.MeJmngﬁeﬁaJ§uﬁ§J}5
Dot s Sl oo 3 S a5l Gk o Ses sl
Ol je doloen (8 s s S Ao alils Sl5a O35 5 4ls
e 5l Ay Ssma s

Hi=[(Tmax+ Tmin)/2]-Tb
35 A dewls Cilisis |10 G (GDD) ;,T@eaj coslazal

SasTAm s e aliss Sol e el HI dal)
AT YU as Ll sles iSlus Tmax s,
o3 VY il e L s, sles Bl Tmin o) § sl
a3 VY LS sl oyl = a5 Th 551 S sl
YO 5 ¥V (o) il e ol S Sl

SS a5 sbes a4l 5 e SV Sl g, gl A
(S el Al g oS s SS L Sl e sy % S
oS 3l eslital U JIS bs, L il s Ao
A3 S 6 Sl b gl

L Laslas gla Sl anglio 5 Laosls (bl 4 5


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

\YAY b\:.....»\:/r}ba;\a—i’»/r&hdb/ﬁbcb}dj)}wbﬂjfﬂ

Sia s 35S it polie ST cou cuils y Latle g Gls 5 Shes (ol oIl K25 035 il ls 4o s N Jpus

S Sl
Sla o Sile 40 Jolse
Coils y yatls &ls 5 Shese RO > 0 Si 035 sl sales]
VY00 VEVH Y4y £A Y YY \ Sk
¥/a£VA4 EEAYYY Y /8 TV FAY /A" s O35,
Y/014 Vet ageagenoNn” \ g
/04 FLOTNYY/Y YoYloYYe/ Y \ Y as s
VARER: ¥1E04 /8 VAT EY \ ¥ o
VY/Y AV Va4A41/1 £YETAY/0 1 (a) sla
AZAREE Yagsy o Yeovveae/e” v oS5
\/VY O¥AO Y v/t 0TV YYART \ g
VA P YTVAT 6)A004/8" \ Y a3
AR AV £0+4V+/) \ ¥ o
VIALAL AVEVO/\ FYATY q 05578 % oS5
V/VAYA £1¥V/0 FAYE 1/ \f3 (b) cla=

M).)\jOJL&‘C}LJJJ.)&M%JJA—I:**}*

SeSss st (S 1RO

wj‘gﬁa :_,Sul.buc_,b 6‘,3 Cmfl‘.:ﬁ Ja.‘;u‘gd\.;‘.: .Sjﬂo& R9 d?f)bmbj}‘dh&ﬁ\fe A.u_\.zw @L'e Y JJJ—‘»

S Sl
ol als 5 Sos RO a> o S 035 J*“\j-‘
Sl Ol s 0 S40S) S S p S 50S) b3
OSs 5s p S 5LS) 055 2

Yova? EVAAYY € YYYAY/s € .
VA £aAY/VO P VEYYo/e © Vo
\nVARES 0T v /oA yleqen? V0o
VAR ovY /Y P YoATN YYo

Y/ YVA/\ VAYYV LSD 5%

OLSs js w0 ,l50) Sy oSl

ARV EFYV/AY © VY44 Y/0 € 10
TV/AY OrA YD Vevor/s ® Vo
Yy/Ae? 0e4g/Yo0 " YOOA+/? AO
Ya/Ny P OVAA/OA VOVAA/Y ® q0
/Y QY WA /Y oYY/t LSD 5%

L3 o (LSD 5%) s s S 5 bl Blod 5l ctias S xie G S glls 45 0 KOs &l 05,5 aoslasl )

SN sz Sy 421 RI

A


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

Ols ST 1 0F (sl 5 3 Shes G50 (S5 5 055 58 355 i 7 gha I

) T

{ ) eailw 5 (2012

‘-F_.-'. o 3 - —

TTa

T

(Imim) ede 3 [CIIL) Ste piadd

[ W AN = ||

i o [

Ols SOl b Jlad 5 il ki g5yl p w5 oS5 il - glaw 1LY S

ARR

-

[2m) aligm 2la,]

il

= )

[ CTH1) asgw &


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

r_iljjj_jlélﬁp:«;;);@b LS Sl e b el bl
(O Jsdr) 33 8 o a5 g 4ils 3 Slas

O S5 B33 65 il 5 Shos 53 5 Ko slil g
:w\ﬂj)l}@‘mTc,M;q}J:ﬁd\wf
GY=-ATOA/Y §++/+VAAGH)+VVYYo(H)+) £/FVT4(GW)
A=l 5 b JWE H (b s <l i GH alaly ol js oS
AS ol e AL W 58 O35 50k GW 5 b
adaly ol 03 3 e i Ses Olse 4 &l Sl5a 055
S S5 35S 5L oo s e 5k 4y s o
= SU L B Jlesl 5550 slasles copl ply 03 K
2 Gk sl L S e 4 5 b s als Jles
Llodd &l 5 Shas 3 2 o g pelas A1

0337 358 D pan b o 50 ol 55 s Shes
5, S ol g Y Jj,\z@u;la\s«;;om.,\.;ca\j
a8l SRl o5 ler 3 sd 035 %5 558 O pas LSS s
oSS YYO 5V 55 5TV s0r slajles ax ST
St 055 o ¢S15 Lo 315 Sobal 03 S S 53 O5s
Sl s ol Sl e s 5 1 ol gl
ol LS j3 a5 4 5l 840 A SIS G ol sra
055 a8 3l Ol o ¥ Jsdar b 5l g 51 AL
il B Sl A e s s e slaphtl i
ol VAl e gl a5 5 05550 (e skS VO A=l
@Bl Gl 6 RS Olyee 4 SVL # w55 S 0S|S0
b.g,..,a\4;;_?)\;;5;”L@jjjlhglﬁp:@);)bﬁja}_]@\b}
Ay a8 Y Jadr b Sle aglis 4 a8
53 a0l 5, Shas 5 glsn gl S 035 Olojon Ll oS
G Ll o3 S e 055555 38 6508w
OF o 05550 355 5 bl ansl Sl ol uis odls
Gl o is8 ae opl s golie =k 33,55 I3 gxs
(0)

Sl s el ol e Dl S 455 0S1 S

JJA_':')_iJ\J',A/\O élﬁ)b@l\bﬁu&ud‘ﬂu{'EYL)

\YAY b\:.....»\:/r}ba;\n—i/r&hdb/mbcb;dj)jwbﬂjfjb

s 035 Ol SRl &S Jm 55 s S b a3 tals
Lo GRIB nl 4 dd e Hspe oo a2 sl 15
.%Jﬁﬂ%aﬁt\.ﬁﬂ@))&%@“

Gb o3 Al led SSle 03555 555 S mae SR L
p§j_k§\o~ Sl o3 MV Y s 4 sl Sl j5 AVO
eSS YYO e L5 1) (555 (5 e s oy O35 50
1AL S kil Gk s ails Jled s ped b O3 5
oS 3 e T dsbee L2053 L 5 wdls cals
D55 b odss Gb pa s s Yo ol 2alS S0l b
Sl 5 G250 S U555 355 (Sl 4z ST 4l s
5355 3 bl Bld 51 J5 o2dls S5 S em 55 o515
3105055 35S w5 okt A Sl e Ty oS5
ol Bk 5l oS15 s Gb s wls sled I G b
aj_ilw&kjadlzjwﬂﬁjclad»bﬁ&kjm
Lsls 13 5l csu I

s DS 53 0 S LS V00 i LS O 05
YYO i U Jy a8 ol Sobsl «ls 5 Sae 2l 58l
5 sy i S bl Yl 5 035 50 p S S
s 3 7 Sdas ialS S 5 Slisles S 0kl 2
33 D8 1 035,55 258 2,08 bs Shas (L1530 5
O8O A Wles S 5,058 Ols Sobal s

o= DS 534Sy A A0 4 TN0 Sl g 0S1S Al L
el il e js 50/ 4 5 8T 1Al s Ses
sl pals aly s Slee (LS s 4y 5158 40 oSS s
Solal 05,5 S 55 S 3 wg lpa VO SIS G
A0 i b (S| Sl a8 dy o o i .25 513
G=b oled o 5 Sae Il e o 4 SIS 3 G5 5 15e
53 als et alS Ol e e S w3 plaw Al 3
At B s el o8y Shas 50 olee Gib
30 3l sl GulB, A S ol ea 4 g 0SS
aS a8 Sl alh jlad oy Lhals Ol s sle
QQ&S&A&\)JJ&)M&‘P\&)Q}W

\Y


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5]

Ols ST 1 0F (sl 5 3 Shes G50 (S5 5 055 58 355 i 7 gha I

'YV

[Kg/ha) oy, 25las

—
._-__,.:-"'-'_'_ &
-,
-
/ 1

] L T T T3

e g

s SOl by, s Shas » SIS oS15 5 G555 58 Jlime 1Y S

(GDD) 42, 5, axy3 2 65 ¢S15 5 G5575 555 Jli J1 8 JSS


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

sy ey 3 Sas Julsbl ol es 45 895 Loy Jals
53 OFY 5 YR AT dias e 0L 055,55 555 3,8 il
s p Aoy p Sols e U 055 08 ol tags,
Cto ol a8 Sl s s O Gilil Co e 5 il s
(el o3 &1l Laesls) 2,55 13 s o515 36 o

Sled (B 6t (P55 58 258 Dl 5 452 o S1 5
warg b S8 il RI) K3l s b (S U5,
S5 02 LS 53 0558 555 ¢SS V0 o me oS
w3l 1y by s ails 3 Shas iy HESs 3 455 A0 e
) Samamse L dy o3 e Ol 4l sl ol
Al ke lasT s, s adlae 53 VWY 1L (GDD)
Ly ols Solsl ol 2l 5 sy Ly 93 035,55 355
oSS YYO (roo)sn ol sl &S (gams w sls il 3l
g A §aumam 3 WYY (558 O ae O5) Jald 5 0550
3545 48 A0S IS () OLLSKen 5 Kb e ped 3
ol s s a5l 1 ls ST gad 5 Ly 055 OS50
S o3 2 S 0553 53 et () 0K
ol Ve G TS G oS5 B G e Ol
03 S edalia

\YAY b\:.....»\:/r}ba;\n—i/r&hdb/mbcb;dj)jwbﬂjfjb

S 40 SIS s clls p parls sl ol S
sdis 403 8 e iy o SoB, Rl 4 SIS a4y
o it SaeST 5 s il SRl () bl 5 sl
ol S5 s 0 ,Ses Sl i 1) dils 5 Shas od 5k
L dalys EalS codls y Lasls s s el Sl
Ao s L 03 58 G Olgs o e aail) 5925
£ G a4 ST NS 55 0ls SOl dls e,
EUT L dals Sl e bgym ails o ds)y domys o 2
L 030 p SIS YV Jlas a4 Logyjo OF (0 S 5 cdo s
03 sy Ao SialS Wge b 55158 iy s Ao s £0/A
o= 5 oS s B 055,08 58 el 3
3OS dod G e aaly s b e | f g se
5, Shes Sl is (08 50 V) Wladls €l 5y 5 Ao s
oS\ 5 O5a 5 555 Bl Sl o mlaw dly 3 b
S an 055, 38 d s (F ISKE) @B 515 @y
DLSKa g a S AO s VJ\;)JJm)J ij_L:S\m
OV L s Ll S slaml | 85, 5 Ses o 2
53 Bl & g (oSS sl VG 3 1 R, A o R
Sy bsy deoys il il LSS la 55158 xiy ols ol

salaul )40 cl.w

CJS cg;".é«_j) LSKAA\J(J

Ol grs o8l AL slgr Sl Lan) Ol ) (655 e ddbaio (lpn s 7R R £esnS Y
3. Alessi, J., J. F.Power and D. C. Zimmerman. 1977. Sunflower yield and water use as influenced by planting date,

population and spacing. Agron. J. 69: 465-469.

4. Bange, M. P., G. L. Hammer and K. G. Rickret. 1997. Effect of specific leaf nitrogen on radiation use efficiency

and growth of sunflower. Crop Sci. 37: 1201-1207.
Bekie, H. J. and S. A. Brandet. 1996. Sunola response to nitrogen fertilization. Can. J. Plant Sci. 76: 783-789.
Blamey, F. P. C. and J. Chapman. 1981. Protein, oil and energy yield of sunflower as affected by N and P

ARG

fertilization. Agron. J. 73: 583-587.

7. Bohlool, B. B., J. K. Ladha, D. P. Garrity and T. George. 1992. Biological nitrogen fixation for sustainable

agriculture: a perspective. Plant and Soil 141: 1-11.

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

Ols ST 1 0F (sl 5 3 Shes G50 (S5 5 055 58 355 i 7 gha I

8. Debacke, P., M. Cabelguenn, A. Hilaire and D. Raffaillac. 1998. Crop management system for rainfed and irrigated
sunflower (Helianthus annuus) in south-western France. J. Agric. Sci., Camb. 131: 171-185.

9. Duffy, M. 1992. The effects of alternative policy options designed to reduce nitrogen fertilizer use. Environ. Int.
18:29-41.

10. Gubbels, G. H. and W. Dedio. 1986a. Plant density and soil fertility on the performance of non-oil sunflower. Can.
J. Plant Sci. 66: 801-804.

11. Gubbels, G. H. and W. Dedio. 1986b. Effect of plant density and soil fertility on oil seed sunflower genotype. Can.
J. Plant Sci. 66: 521-527.

12. Gubbels, G. H. and W. Dedio. 1989. Effect of plant density and seeding date on early and late-maturing sunflower
hybrids. Can. J. Plant Sci. 69: 1251-1254.

13. Hiremath, B. R., D. P. Biradar and C.S. Hunshal. 1991. Effect of nitrogen and phosphorus on oil and protein
content of sunflower seeds. Orissa J. Agric. Res. 4: 214-215.

14. Hocking, P. J. and B. T. Steer. 1989. Effects of seed size, cotyledon removal and nitrogen stress on growth and on
yield components of oil seed sunflower. Field Crop Res. 22: 59-75.

15. Khargakharate, V. G. and B. G. Nirwal. 1991. Growth and yield of sunflower as influenced by inter and intra row
spacing and nitrogen. J. Maharashtra Agric. Univ. 16: 291-292.

16. Kharvara, P. C.and A. D. Bindra. 1992. Effect of nitrogen and plant population on growth uptake of nutrients and
oil yield of spring sunflower (Helianthus annuus L.). Indian J. Agron. 37: 389-390.

17. Massey, J. H. 1971. Effect of nitrogen rates and plant spacing on sunflower seed yield and other characteristics.
Agron. J. 63: 137-138.

18. Miller, P. A. and G. N. Fick. 1978. Influence of plant population on performance of sunflower hybrids. Can. J.
Plant Sci. 58: 579-600.

19. Narwal, S. S. and D. S. Malik. 1985. Response of sunflower cultivars to plant density and nitrogen. J. Agric. Sci.,
Camb. 104: 95-97.

20. Robinson, R. G. 1971. Sunflower phenology—year, variety and date of planting effects on day and growing degree-
day summation. Crop Sci. 11: 635-3-638.

21. Robinson, R. G. 1983. Maturation of sunflower and sector sampling of heads to monitor maturation. Field Crop
Res. 7: 31-39.

22. Robinson, R. G., J. H. Ford, W. E. Lueschen, D. L. Rabas, L. J. Smith, D. D. Warnes and J. V. Wiersma. 1980.
Response of sunflower to plant population. Agron. J. 72: 869-871.

23. Robinson, R. G., J. H. Ford, W.E. Lueschen, D. L. Rabas, D. D. Warnes and J. V. Wiersma. 1982. Response of
sunflower to uniformity of plant spacing. Agron. J. 74: 363-365.

24. Rodriguez, D., M. M. Zubillaga, E. L. Ploschuk, W. G. Keltjens, J. Gouadriaan and R. S. Lavado. 1998. Leaf area
expansion and assimilate production in sunflower (Helianthus annuus L.) growing under low phosphorus
conditions. Plant and Soil 202: 133-147.

25. Rusell, M. P., W. W. Willhelm, R. A. Olson and J. F. Power. 1984. Growth analysis based on degree day. Crop Sci.
24: 28-32.

26. SAS Institute. 1993. SAS/STAT User’s Guide. Version 6 ed., SAS Institute, Inc., Cary, NC.

27. Schneiter, A. A. and J. F. Miller. 1981. Description of sunflower growth stages. Crop Sci. 21: 901-903.

28. Tauer, L. W. 1989. Economic impact of future biological nitrogen fixation technology on United State agriculture.
Plant and Soil 114: 261-270.

29. Ujjinajah, U. S.,; N. R. Shanthamallaiah and N. M. Murali. 1989. Effect of different row spacing and N and P,0s
fertilizer levels on growth, yield, yield component and quality of seed in sunflower (Helianthus annuus L.).
Mysore J. Agric. Sci. 23: 146-150.

\ VY


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1382.7.2.9.5 ]

\YAY b\:.....»\:/r}ba;\.«i’»/r&hdb/mﬁcb;dj)}wbﬂjfjb

30. Uppar, D. S. and G. N. Kulkarni. 1989. Effect of nitrogen and growth regulators on seed yield and quality for
sunflower. Seed Res. 17: 113-117.

31. Vijayalakshmi, K., N. K. Sanghi, W. L. Pelton and C. H. Anderson. 1975. Effects of plant population and row
spacing on sunflower agronomy. Can. J. Plant Sci. 55: 491-499.

32. Wagh, R. G., S. T. Thorat and M. J. Mane. 1991. A role of nitrogen fertilization on quality of sunflower. J.
Mabharashtra Agric. Univ. 16: 136-137.

33. Zaffaroni, E. and A. A. Schneiter. 1991. Sunflower production as influenced by plant type, plant population and
row arrangement. Agron. J. 83: 113-118.

yY¢


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.9.5
https://iutjournals.iut.ac.ir/jstnar/article-1-468-en.html
http://www.tcpdf.org

