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Effects of plant density on yield and agronomic traits of

sunflower cv. Armavirsky under dryland condition in Maragheh

*;s"""Jj‘“\"‘u“'é-’

353,15 Oy eI 5ile 53 (6 g B Sl
Y REEU P EE e P FSEk Vs J
CinS alao Los pndle ;o ll opd o ls
S modls g i v Cenl o5, glaasils
O &IL)
Loty St (B (o) ol S a5 1
F PPN P S S W F
el ($5570 e ST B 5 (S5 o oUly
S 0l g5 e ¢ Julize Lol s ol 51 BT L a2l
(VYA (Giaza) s god o 55 1) 1585 T o gllast

4 dle
Helianthus annuus L. —ele oL L Ols KT
«S(Compositae) 45 o 0,5 3l dlo &G ol LS
Al o9 dgb S o Ay Sl sl Gl s 4
LAl ame el e 4S5 035 4 4 03 ST
5ol ol gl gl (dol Opli ASL o pite 555000
Slagb 3525 0T ims o1t b 013 T 21,5
al gl 53 28 il (slasile sl 5 56855

OV gy doml ) Cl 0k

UJ})\_:WL&A)J@'LQU_G})‘\S&MTJ‘

WAV VA 5y b

WAYANT 3 55
.V_LJ‘_S)')}L:SQL&:E:J W}AGJ;QLAW *


https://dor.isc.ac/dor/20.1001.1.15625540.1382.5.3.6.8
https://agrobreedjournal.ir/article-1-376-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 ]

[ DOR: 20.1001.1.15625540.1382.5.3.6.8 ]

VWAY 5l OF o5le ooty dlom < O1sl 1 pske dloma”

Lol s 1 ciyls @5 5 53 b S5 e 0l ks T
PR3 i 53 535 b e e (LS Comer) (S5
MQBT}SBC‘}A)UTQ&)GJ‘A}?@)Q
w.l_.a.lacbbhﬂjw\ Q‘)Q)})mb)bd\bb‘-bj
ﬁhuﬁrf\ﬂjaﬁ:ﬁ;\.s}_iajﬁwui\ilﬁ\
&bjgjsd@ld\ddecnﬁsﬁwxﬁ@
ool st 13 035 5 wls sl gm 5 S Ko
OV S 2) ol ol
Yo .b}_b}ddplémw)ﬁl{(\\”\/\)blfﬁ
O'ji't“'gﬁ;b)éﬁ)‘byd@b%) Lw«'
WJ‘A:QL{;)AVJJQDJQLQ\L;))J.: Lw
4.1..&\3‘)) vao;_wls.bj_]ap-wb‘t;w)
QLS s oS5 YA Al 5, Shes U e
A o lin g 0S5
VO}O' J_g‘bjwﬁjbwjﬁb.(“"\//\)bb)ﬁ:
Y0 s¥+ (YO (Y 4_?‘,.7&.&4.1_&5)\_?3]:&.&3\_«:

l_w‘ﬂ' 4;);

=0 S ke LS 5 L O e & el
Ay S pl 4 oliile S s Lol 8 > (S5l T
OV s 5 Slas 5 1 Calies GlagST1 5 o oS
Csl ol 5 YU laeST 5 5 0500 2 205 (5)lagne
O 02 5YL s 53 358 o 5, Sk ol
500 =Y (VO-Yr LS 5 an date asils 5, Shee
Jy L;L;a‘,f\j_: Shls e g e aS cwlor-Yo
e 4l s Shes 5,6 3 @ OVIEY STV
s g S 55 0 5 ST VVNYY 5 1IAY YT /Y
‘.ft,:w)ﬂdumf,ﬁe_gﬁ(\wr)gw
Ty Vo A Gy ol b (S psle)T o3 4
Ovg &0 v sy oy 4 J,al}s 5 el
SJ‘JJ&)‘;M_’)‘L;"})-L}VAJLJ‘}ANJJ sl
b festle £0 &g dol 5 zesle VO s,y deold
e S s (.;,1,; MY gl s Slae 5Kk

.;;Minﬁa:ﬁrﬂ;
L (Stewart and Nielson,1990) ) guts 5 &yl sl

Yyvv

S5 ek S 5 S5 s Shes Jlstle o5
o 3 Sl 3 ;e i 53 ol Sl 1 S
2455 85 3, Sles )3 fye Jalse 5SS i
_f}_umuﬁrf\r:ma:);\)ucqbudurf\;
Gz 2L (WS 36) 5 505 dal s ¢SS
B Al o Jgpames & mhaw oS b 5 (655
@jﬁiﬂ—*‘}&iu—b‘*—fgwbgégifxck‘“ﬁ
et L Oodn (ol L SIS 0 ek 5 ok
sl s ST s (55, g 55y 4 oS
e 45 51 oS5 Ol 48T Sl S5 4 0 5Y 2l
Al sl (ass 5 AL Jalge 0l o il
oS a5 8 b KU Tee & 4y o
ol S gLize q.x:surt_s,uougf,“upu_ﬂ
I PUVSURE PSR s RN NI PRGN Y
S 650k 5 o515 4 o Slas ST 4 gl
Sl et ls o 55 aeS L gl ens 43l
Ll Al 6 (ST 5 S e 31 eba
Sl 0L &S5 051 K5 o b 1kl i OT
3 53358 s e Olis 4y oS5 (g 2
K A PRI FIEONY

Causy oy Laas g Aol 5 CialS bl sl
CiS Cgr e Jeal g 5 GLSs )3 45 g 0liwd)
Sl Sl 31 48T ol gy ool Ol KT 0 55180
Sl g e ame = U LS p3 a0 s
5, Shes 2alS Eel OT 51 515 555,85 5, Shes
ST Sl 0350 b (o) b gl 250 o
35 sn Sl oS5 55 L a5 Shes ST
ol (st o3le) (S5 5w 5, o iowie 4
0 Slas 5y Cadiien LagS1 5 51 oo 558
3 Ses iy (S5 51 b el ge ol ) KoL
OV O g2) ol el 5 ks |

P s a5 O LT il 5, Shee
9 Gk s sl (O LS s b sl (Ll
u_pl,,'r\_ajl%_mdl?ole.a\;\;o;,_}Mﬂ(%


https://dor.isc.ac/dor/20.1001.1.15625540.1382.5.3.6.8
https://agrobreedjournal.ir/article-1-376-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 ]

[ DOR: 20.1001.1.15625540.1382.5.3.6.8 ]

T ) Do s sy g G (S5 S

d}.b@)dﬁ}))%b‘.lﬂfh&}b" Q:;_:Jd,.plé
) 93 S s 4 Olles A3 SIS 2 e
Jls s s 8t BT O pe 4 J5dle S
TSR EPEILEURY o Y S JEPERC SRFEI R M B
23 850 D 5 oS ) 250 )6 Ay 4
Ju,;dguﬂg;_.:s@u.,um@pu,\p
upr.ﬂsu) “‘V/\/\*/*V r}) de )29 \Y‘V/\/\/\/\ J)\
.3}_’(6\;-3&‘)_&);)-\'@\]_&;).4_&&\“_5
> e G b S dl e 93 (b s e glalale
030l b sy ST 3T ade dbaaab s J 87
335 s D g 4 LS A 05 5ke fobyS e S
jgajysf.%sfvbd\ghﬁuwbgw
dL.uJ_k(\VVVLu-é—:ﬁ)Nm P30 ‘53; d}ﬁje u‘"L’“‘J’
.Ma:bo.._.e)’d\.:c,.&lfl{objra

Blas g Sobe = b opl 53 (o) 2 350 Sl
L':'Q&\f}'\j})ﬂ.&ﬁcs@b#c&b#cdﬁtw)\
343‘.5)‘}& O)s 4‘5:.]9 B FHER NS c;u\:.w)j@u\.lf
jd)\v\_:oui))\_fLAa.)‘.) J";Lf.)‘ﬁ A.ifdd.:\a bj.gl.«.c
lacabsdiz 85T gy aboay 4 Lo Sl 4 lin
A el STl

315 0lis o33 5 sl Jlw 55 Laesls (uili s a5

Aol Joline 155 5 6 g alol 5 Carsy ol 1S
aadllae 550 Oliwo 9y —ad g dlolbx (o,
Sl 33 5 sl Jlw 55 I ol s gl e
£t s 05, Shas 800 o e o 2 LaT
53 Shes o 2S5 LS 3 Sy 1 a VYo L
Cals s HLSa s 45 6 £V L xYe [les 4
You date e didy Sl ke (Y)Y sladsu)
Jalas Jgl Jlu 3 (S aU,L O e Lal el el
D5 tadas YUE/Y Jolae £9° Jlo 5o 5 el YY1
WA/E gl Jlw 53 Sasb Ol K5 & le 4
S e 2k 00/F 293 o 53 5 recks

YAA

g dea sl s > byl s ola lesT rbu‘
Ve S (S5 oS bl bl LS Ol Sl
L asls 5, Shes o j2in HSK j3 64,158 V0 B Ll 58
el ails 5 0ls ST (ol

(Vijayalakshmi et al., 01, 5 oiSVlow
;ﬂwdf.b’:l: Olas clgi]eT u»l;.i: JL 5 1975)
ol Caliien lajles 53 013 KT Caliien o
LS 3 a5y e U late o LS5 s
2 sl 5l meS GLadST 5 55 Ll 5y alie
;J,_il‘..u)@);uﬁ,\)_n\u jl;\(\_g))L:.(A
o S

e 4 oS5 4 gl Hshe 4 () )
a,\_AT,uﬁu{@\f@ouﬂmﬁ;ub),;
T esdes g 45 oS5 Ol Ly s o
JbJJoMaRSQTguuﬁdsmwﬁn
godd oslinul o a ddy Julse sl 5l 2T fuas
aibie jols Ll b 55 a3 samme ST 4 olS
S g do Cils g Sy (il Olhes g
iy gl

$525ES Dot s o oyl 53 Giosd )
b B s s s sSE O e an (4Bl 0) s
slacass; dol Jole 95 L dolas oIS slass sl
NS5 aw 53 sy (595 3 b g o Aol 5 SIS
23 (S sl 85 555 = o 55 Sds i
3smn sl Jale . eT 3 Ll 4 FVA 5 VPV (gladla
O Ao A Sole b il s ()
9 jeSlw b =ay) cbp): cslS glacass,
233, 9y 03 by o ol 5 (el =2y
fassla Yo = by el Yo =b) sl )L g
(el YO = by 5 astil ¥ = by
Slm e ST o1l s (5 slowl ) slata 4

Sl g oy Sbsluw sl b Casy alols


https://dor.isc.ac/dor/20.1001.1.15625540.1382.5.3.6.8
https://agrobreedjournal.ir/article-1-376-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-24 ]

[ DOR: 20.1001.1.15625540.1382.5.3.6.8 ]

VWAY 5l OF o5le ooty dlom < O1sl 1 pske dloma”

Jﬁ@j,\_;)u.u;;\_ﬂdu@)u;\m};ﬁw
sl gladsds) ol oics J3U (glati>e
035 o 3 (38N Jorlm 5l @Bl5 53 5 (S
Ll b ol pame 5035 arlge sk 25 LolS

sl o by Shas [2alS 4 et

Sl dlw 95 jo culanils zals Sue al
5 S Ak ST (S Ol egdle islesT
b ols B30 S,k Olme 45 | 3 comlial
Ao adsldl o Clgosyl s 239 slaels
OV)WY/V J_JJ.: (ajb dl—w BEE) j_‘.'.q.:L:A:V/V) IAAY

Table 1. Comparison of different mean for interaction effect distance row (A) distance plant (B) in 1998

Jolaze 1 AJ);‘CL&JJ\ Gab ks sl s Sy sldes oy sl &l slas J» 05 qj\a.sjgb..o
AxB dh.ufl: ;.A:..,«)U Gb oo &ls

Interaction Plant height Head diameter  Stem diameter ~ Days to Days to Seeds TKW Grain yield

effect A x B (cm) (cm) (mm) flowering maturity per head (2) (kg/ha)
Al B1 45.8 53 6.4 73 110 134.3 28.33 210
Al B2 583 6.8 7.9 80 109.3 245.3 29.7 513.7
Al B3 68.5 8.1 8.6 81.3 110.3 226 27.3 480.7
Al B4 66.8 7.3 8.8 80.7 108.3 112.7 26.7 250.9
A2 BI 71.4 7.5 8.2 80.3 111.3 199.7 31 429.3
A2 B2 67.6 8.6 8.1 78.7 109.7 173.7 29 350
A2 B3 74.9 7.8 9.8 80.7 110 237.7 30.3 330
A2 B4 68.23 7.2 8.8 81.3 110.3 129.3 28.3 184

A; and A; are 40 and 60 cm row distances respectively.

B, B,, B; and By are 20, 25, 30 and 35 cm plant distances respectively.
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Table 2. Comparison of different mean for interaction effect distance row (A)* distance plant (B) in 1999

Jlaze 31 Sy gl b ks Bl s o sldws 5o sldws &l sl BT als 5 Shes
AxB @.Ufb‘ ;J._M»)U Gb s &>
Interaction ~ Plant height Head diameter Stem diameter ~ Days to Days to Seeds TKW Grain yield
effect A x B (cm) (cm) (mm) flowering  maturity  per head (2) (kg/ha)
Al BI1 69.3 5.3 9 84.7 115.3 115 35 325.4
Al B2 78.7 5.3 10 87.7 118.3 99.3 28.7 3333
Al B3 77.3 6.7 10.7 87.7 118.3 187.3 37 483.7
Al B4 75.7 7 11 81 114.3 221.7 31.7 381.7
A2 Bl 74.3 6 9 83 113.3 142 33.7 345.7
A2 B2 68.3 6.7 10 87.7 117.7 248.3 253 356.7
A2 B3 76.3 7 11.7 85 115.3 192.7 37.7 341
A2 B4 90 7.3 10.3 81 114 148 36.3 223
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Table 3. Commbined analysis of variance of distance between row and plants on agronomic traits
Gy plis) b ks Wl ks Sy sldes G 5y sl &l slaes Sla s s Ses
Plant Head Stem S g 5k s Lls 4l
S.0. V. Dl ks b df height diameter diameter Days to Days to Seeds per TKW rain
(cm) (cm) (m m) flowering  maturity head (2) yield
(kg/ha)
Y o1 180087 1n* 4417 336 420 6580 374 61427
Error ol 4 43.8 0.208 7.2 74.2 225 25615 12.2 49611.4
A PPTH 1 690.1 7.5 2.1 0.19 1.3 2821 56.3 33022.5
Yx A Gy dsbxgl 1 114.1 0.188 1.3 17.5 1637 21420 48 45435
B spdot 3 366.8 391 106" 377" 103" 46207 " 5257 54002
YxB Gpdolixdl 3 17.7 1.41 0.14 374 135" 36236" 88.7 574492
AxB Gy Aol x sy ol 3 128.3 20.2 1.14 11.2 32 11168 30.7 42455
YxAxB & gl olix (a3 yalolix Sl 3 205.8 0.799 0.39 15.9 0.72 12086 38.4 92930.4
Error szal 28 254.7 2.94 33 10.4 1.3 11486 27.5 56428.8
C.V.% Sk 22.36 24.89 19.81 3.93 1.01 14.15 17.28 16.41
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Table 4. Comparison of different mean in different distance between rows

oo dheols &) s s 59y sl 39y Slss PHINNNR; 059 s Shes

Cs gl Cas, e ab P AU Sty b sb s FHIG 4l
Distance Plant Head Stem Days to Days to Seeds TKW Grain
between rows height diameter diameter flowering  maturity per (2) yield
(cm) (cm) (cm) (mm) head (kg/ha)
40 67.58 6.5 9.04 82 113.04 188.67 2929 37245
60 75.17 7.29 9.46 82.13 115.83 173.33 3146  320.54
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Table 5. Comparison of different mean in different distance between plants on rows
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Distance Plant Head Stem Days to Days to Seeds per Grain
between plants height diameter  diameter  flowering  maturity head TKW (g) yield
(cm) (cm) (cm) (mm) (kg/ha)
20 65.17 6.08 8.08 80.25 112.5 143.8 29.5 327.67
25 68.33 6.92 8.92 83.5 113.8 190.3 28.17 388.5
30 76.75 7.33 10.17 83.67 113.5 264.6 33.08 408.83
35 75.25 7.25 9.83 80.83 111.8 125.3 30.75 259.92
LSD 57 - - 1.53 - - - 4.389 -
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Table 6. Comparison of different mean for interaction effect of distance row (A) distance plant(B),

Maragheh 1998-1999
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il gl ks s Sy 3l Sy e &ls slaw 39 3 Shes
iz Sy sb P g Sy b ab s PN 4l
AxB Plant Head Stem Days to Days to Seeds per TKW Grain yield

Interaction height diameter diameter  flowering maturity head (2) (kg/ha)

effect AxB (cm) (cm) (mm)
Al Bl 57.5 5.33 7.67 78.83 112.7 123 26.67 267.8
Al B2 68.67 6.17 8.83 83.83 113.8 173.7 29.17 4235
A1 B3 72.83 7.33 9.67 84.5 1143 299.2 32.17 482.2
Al B4 71.33 7.17 10 80.83 111.3 158.8 29.17 316.3
A2 Bl 72.83 6.83 8.5 81.67 112.3 164.7 32.33 387.5
A2 B2 68 7.68 9 83.17 113.7 206.8 27.17 3535
A2 B3 80.67 7.33 10.67 82.83 112.7 230 34 3355
A2 B4 79.17 7.33 9.67 80.83 112.2 91.83 32.33 203.5
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45 g Alald x iy ) Alald
Plant x Row

S. yield (kg/ha)
(JHSA 43 o K 5hs) 4dla 3 Slee

48l w3 sl b s 0l ST als s S s i3y 55 65 abolox Ly ol flize S1 s sui-) IS
Fig. 1. Interaction effects of row distance x Plant distance on seed yield of sunflower

In dry farming condition-Maragheh
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Effects of plant density on yield and agronomic traits of
sunflower cv. Armavirsky under dryland condition in Maragheh

B. Abdolrahmani'

ABSTRACT

Agro-technical factors that have effect on grain yield and their optimum control
would increase yield. This experiment was carried out in as factorial using RCBD with
two factors including distance between rows (a;=40 and a,=60 cm) and distance between
plants on row (b;=20cm , b,=25c¢m, b;=30cm and bs=35cm) with 3 replications for two
years on sunflower cv. Armavirsky. Plant height, head diameter, stem diameter, days to
flowering and maturity, number of seeds per head, TKW and grain yield were recorded.
Results showed that effects of distance between plants on row was significant(a=/1).
Based on results, there is no significant differences in grain yield among treatments. The
combination of 60 cm row distance and 35 cm plant distance on rows with 47619 plants
per hectare is recommended for growing sunflower cv. Armavirsky under Maragheh
dryland conditions. This recommendation will led to reduce seed rate and soil moisture
losses through transpiration. It would also facilitate in the chamical control of weeds.

Key words: Sunflower, Grain yield, Seed rate, Dryland, Soil moisture, Weed control.
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