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(Amaranthus retroflexus L.)
Hysun-33
Effects of Redroot Pigweed (Amaranthus retroflexus L.) density and time of

emergence on yield and yield components in sunflower (Hybrid Hysun-33)
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Table 1.Analysis of variance of effect of density and interference time of redroot pigweed on studied traits of sunflower

a3 Abf)sébth'ﬁ)\ ks 3 &l sluws als S5 O .ngL,.o Loy .s}ﬂ.,.o
S o 3T iy b Gb 2 . @l 58 &ls Ry 3
S.0. V. df Stem height at Head Seed number in ~ Hollow seeds 1000 seeds Seed yield Oil Oil yield
flowering stage  diameter each head weight percentage
Sl r Kok
Mean squares

R RS 2 3.541 2.85 424.237 3.764 21.364* 1770.721 0.061 661.32
Density oSy 2 136.271%* 3.707** 882.109* 70.251%* 2.527* 40001.35 408.42%* 430874.508**
Interference time  J1 ol 2 24.51%* 48.851%* 23954.225%** 946.217** 71.544%* 1174437.488%** 0.485 329081.983**
DxI JH5 0l x oS5 4 59.728** 0.093 316.134 1.566 0.928 2078.329 1.039%* 21043.482
Error oal 16 1.499 1.559 183.362 2.949 4.887 17379.949 0.755 45160.628
CV (%) I V) - 7.4 5.52 1.93 7.9 3.46 4.41 11.53 4.78

Means followed by different letters in each column have not significantly difference at the 1% level of probability (Duncan’s test).
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emergence and control on studied traits of sunflower Table 2. Analysis of variance of effect of redroot pigweed density and time of

s de ey Bl gl ks 3 ls sldas als Ss O 3 Shes Loy 3 Shes
DS ase &3l3T AU Gb Gb 2 . FHESIRIN &ls 2y 3]
S.0. V. df Stem height at Head Seed number in ~ Hollow seeds 1000 seeds Seed yield Oil Oil yield
flowering stage  diameter each head weight percentage
Sl Sk
Mean squares
R kS 2 2.944 2.565 488.036 3.7 18.764* 5474.113 0.041 797.327
Treatment Sbes 9 62.456%* 14.238%* 10142.621** 2633.01** 25.966** 46660.345* 105.511%* 229747.437**
Error olzal 18 1.844 1.417 182.203 2.643 4.636 16394.133 0.677 2817.921
CV (%) Sk e - 8.2 5.20 1.89 8.03 3.34 4.17 2.17 4.77
s e 0Lz 170 57 C"bﬁ)b@” e G E
* , **: Significant at 5 and 1% probability levels, respectively.
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Table 3. Effect of density and interference time of redroot pigweed on studied traits of sunflower (Hysun 33)

Slew Al e s dle £ 5 &3 sldas 4ls 05 > Loy > > 288 Aoy
0 o) % 53] Sas

Variables AU b b e s /. §ls,ln (kg/ha)is ey 4l S50 Aald 4 ol &1
Jolse Stem height at Head Seed number Hollow 1000 seeds  Seed yield Oil Oil yield Yield loss compared
Factors flowering stage (cm)  diameter (cm)  in each head seed weight (g) (kg ha™) percentage (kg ha™) with control (%)
S O e O
Density Time of
emergence
D=5 1=0 168 ab 20.98 cde 65551 ¢ 29.11dc 61.99 be 2709 de 44.96 a 12147.97 cd 28.71
D=5 I=15 167.33b 23.49 abc 703.34d 1921 ¢ 64 abc 3001 cd 4431a 1329.74 ¢ 21.03
D=5 =30 167.1b 253 ab 774.8 b 89 fg 67.12 ab 3467 b 4439 a 1539b 8.76
D=15 I=0 171.08 a 20.11 de 659.02 ¢ 32 ab 61.09c¢ 2684 de 36250 972.95 ef 29.37
D=15 I=15 168.54 ab 22.8 abed 681.43 de 21.39d 63.88 abc 2902 de 358b 1038.92 ¢ 23.63
D=15 =30 168.54 ab 24.7 ab 758.73 be 11.03 ef 67 ab 3889 b 34.8b 1179.37d 10.82
D=25 I=0 154.7d 193¢ 657.39d 34.09a 61.01c 2630 ¢ 3l.11c 818.19¢g 30.79
D=25 I=15 163.01 c 22.3b cde 677.23 de 26.04 c 64.08 abc 2848 de 31.11c 886.01 fg 25.05
D=25 =30 168.01 ab 24.3 ab 7399¢ 13.8¢ 66.88 ab 3299 be 31.84c 10504 ¢ 13.11
dals Control 167.03 b 255a 821.32a 69¢g 69.4a 3800 a 44.84 a 16739 a -
LSD(1%) 3.226 2.798 31.72 3.821 5.06 300.9 1.934 124.8 -

Al e Sl (slatalsiz 03037 53 7Y ez pebam 3l e Nt S0l Ot o 3 wlie b o9
A e 0L 1y O3 BT jallor nS als 5 0l SUBTOLS w51 g 5357 510 o S (sl Olej o3 Far iy s el 0l ST sy 51 e pa 03 s 2B 45 ¥0 5100 sl o515 s ds 5da oy
Values within columns followed by the same letter have not significant difference at the 0.01 probability level. )
D and I indicate density (plants m™ of row) and time of emergence (days after sunflower emergence) of redroot pigweed, respectively.
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Table 4. Comparison of main effects of density and time of emergence of redroot pigweed

on means of studied traits

s ol a3y fo 3 63) (S5 (O3 ST 31 g 595) 0L 5w Ol
Factors Density (Plants m™ of row) Time of emergence

Slas (days after sunflower emergence)

Varibles 5 15 25 0 15 30
Seed number in each head sb sl 71122 699.7ab  691.5b 6573 ¢ 6873 b 757.8 a
Hollow seeds Mals S5 19.07c 21.470b 24.64 a 2273 a 22210 11.24 ¢
1000 seeds weight (g) 15,138 059 - - - 61.03b  63.99ab  66.67 a
Seed yield (kg/ha) «ls s Sles - - - 2674 ¢ 2917 b 3385a

Oil percentage Ssydey 4455a 35.62b 31.35¢ - - _

Oil yield (kg/ha) 25,5 Ske 1349 1064 b 918.6 ¢ 989.5b 1085 b 1256 a

LI Y Jlex] cla.d 23 Golasme SNl (T s 5l sy a s aslie Cog - (s1yls L;La&;.il:.a
Means followed by same letters in each column have not significant difference at the 1% probability (Duncan's test)

b(’f‘J-?J}:fud}‘cb—“)Jg)-&})u)"&.‘)—é‘
a5 Lol S 059,58 o Ol 4 015 o
334558 75 355 3 5,8 Olsee a5 3 e e 4 4SS
Sy S S5 oM 53 OLSS L)l den
S I miy o515 53 (O3 KBT L 5 s 5 1)
}C._wlj_:'.«fcuﬁl_ir.{bﬁmwcwdnub
blﬂ)lsﬁiﬁa)‘u\_&acfasr{‘j).\s\f))\bd\.&b-‘
‘_g\J_g&Jj.A_Lf@C.fffa‘};}'}ﬁ):;ﬂ):a&g.l?-
s Ll i 5s a5y 20 558 Jele Jlasl b LSS

Yo

L asls 3, Shes [2alS 51 (oo s &S Sl ol

53 9 osbin) b 05 plyls ¢ cwd AL SL 4 Olg o
S s 5 PSS 5 i Suh e
G| PP PRI 5 S W P Y
S Lagds o5 013 ST 51 ls,l s cilesls olis
S8 ekl e Uy g esbyl b 4y S
S slacale 55 2 ey jlulule oS
Fogde jaglacale LaOT Culhy ol 5 S
3 4dls £9, 4p,> (Bensch et al., 2000) &l
Tk 03 o515 sl el Hled aw e bajles olos
Al 4 S (diis 5 dily dii) LS jow Olo) Calides
(o gb o e sl LSS Hls e Sals
S o My Rl e ST s JST LS (S5


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.7.5
https://agrobreedjournal.ir/article-1-313-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-09 ]

[ DOR: 20.1001.1.15625540.1384.7.4.7.5 ]

e s g O s Ol 5 oS5 ST

Olejor alo jo 53 8IS o) Sl e 2 55 oy &
L1y adls 3, Shes Aoty e Ol LT Od jow U
QJ}J"_;))JJ‘ﬁL:{.J_A)&AL—fu)JYA/V\
S cade ol gnla sl Ol sl wT alls
3168 o &l 53,5 s 0155 a3 5
oo 31 3 e il cails 3 Sha 2alS

58 JpS
Jﬁbjaqiéucpgwobﬁkﬁdb:ﬂw
Moy i s 5 g5 O G (o Ol 5 oS5
O o OLoj 31 il alls 5, Shas JialS 5, S
Aoy ¥ VA YAVY 10l Kol T L Oloe jen
ooy Sl e R 52 65 Y0 50 SaeSTI Sy i S
s 3, e alS omen 0L il il Cals
23005 e 0L Jale p g 5 p 93 7 sl I (U
Y0/ 0 A YN/ Sl s e alice oS5 # slaw
aS ol am g LS8l il 580 Aoy WYY 4 AV
,L‘,ﬁ:ﬁaugg@qu;%ﬁ‘.&&agup
Olej 5 ) 5l e o 53 g3 wb 4550 0S5
Sl 51 iy (YAVY) Ol KT L Ole jon O o
ot 530 V0 JFIN Ole) 5 sy Sl e 8y 455 YO
Sl 3 pmimman 5 (Y0700 013 SULST Oud e
Olej 5 a3l e ja 53 g o b 510 oST1 5
51 ks (YAFY) 0l ST Odd jow b Olejan Jo10
Vo Ol G Olaj 5 iy 5l e 2 53 455 YO Hles
5 ¥ ) Sl (VWY Ol LT 51 s S5,
w&aa)ﬂvé))aﬁdfc\eg}b‘j@c(\ Jg.l
S35 s S0 5l e 5 2B O s Ol
Glaasl (ol 035 OT o515 51 Sage 1> 5 Shos
|y o ) 55 Olaien 31 (6ol Lo 5 0kaT Cons &
(Rafael et al., 2001) O,LKen 5 JSbl, .48 o Aol
S e S (1,5 60 s a8 Lles S S8
33 S35, Shes 2alS Ol e Amaranthus palmeri
S (D)3 L Ol jon) O 5w O Jule gl b
OT (&3 (5 8-V Al jo )3 O 5o) 233 ek 4

v

Ao 3 YNAY 5 V4/VE s s |y ails by ldie
S ae alS  lesls alS dals jlas 4 Sl
3B Olss e 1y Laples ol 53 4Sls e gy das s
O Lol O3 SUBT Uy g s 26y ks
a3y 3l e a3 6510 (S5 51 gl 8 o 2B
30515 e &S b e il o g 0 e
S0 2 AU 00 s Olej Calibs o sl
59 o odalie Hls tae (sl &y b Ao ys
OLe) Sl iy 4 g sldad &S ey oo Shaia (¥ J )
ME 5T als sy A3 S35 g 5o Cale DS o
ot ol SLedbl 51 asS ) shailan (¢ J ) ol
Ol Jale sl Sl Siln (o 3 T e
o 94l 3 Shae ) o U b 5100 e
S5 0556 g s (sla S0l M iz
93 553, Shes 5 bs,y Ao s S5, G kS
.M)bu.’.’u'/.\cb.u
4550 DS G slas als 3 8 5 5 O,
Syl 013 KT 51 oy 555% 3 s = LS
Ol o sl 5 GLSa 53 p 5 S VOM) 1 2y
015 KT L Ole o adom o 53 g5 25 455 YO
3 Ses LSS 3 0 8 A LS MANY) o 28 1l
S Il s gy aallas j3dSsg S,
0345 g ol ol el L (Narwal & Malik, 1985)
,;ut;yj,u,ggum»e_gucb»b
G 3.l 1 0l KT a8 oSG Ll 4
wlice ALE S oS5 00l )13 e b 55l
035 YU s Jyciulods ol 4 e
aeslis 3 35 ey 3 Shes iy Ll 3 ails 5 Shes
gl D20 sbed Sl 4Bl (Rl B les L b
L Ole o Ol G Olej 5 sy 5l e 8 55 s
sl (b s Slio 1 dsle s 5 Ol Kokt
casla,lze 059 cadly S e Aoy (b s s iy
sdalice ls gre Ml 85y 5 Shes 5 415 5 Shas
U S50 35y g &S s oo Ol an o)l


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.7.5
https://agrobreedjournal.ir/article-1-313-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-09 ]

[ DOR: 20.1001.1.15625540.1384.7.4.7.5 ]

VWAL Oliaes b o yleis ‘s"‘i"'u?‘”‘"f-‘ Floipsle Aloea”

Q‘)w)@ﬁj—{”j—;f)b—;“—"f}?-’)}—‘
LS 4S Wilesls Olis 5 (Knezevic et al., 1994.)

L v g b slas 51 o &l ails s Shes
38 S o sy 3l e y3 65000 (S5
b3 Shes (2ol b dish o y3 S o8 Al
E-V J&us Ol g Cusy 5l e a s et rflj")'\

by g Sy

alaa Slee GialS Ay

Yield loss compared with control (%)

5 15 45

(

)

Density (plants m™ of row)

5, Sles iSOl e o ol 55 g el i
Obsj gk sl 5 05715 b sl Hlacs 5 )3
Olejar SIS o) 5l fo 2 3 5 0/0) Ok o
93 9 ¢S5l o 2 T led Sl iy (203 L
23 a3 5l e 53 45 5 A) DA G Do pelas
el OT Sliss ol ol ()3 S 8- alo o
A5 S G Jalo 0515 4 S O o Ol S
< gumwe AL palmeri s Cale b8, & ya8 il 58l

Olaiad (a8 s

ISDAE 035 e gle)

30DAE o3 aw gl

,uugg@o\;ﬁ{mmgﬁwﬁsuﬁdﬂﬁwjf-cu;,.\,:),.ﬂou,-}rfb:ﬁ:‘u—\ S

Fig. 1. Effect of redroot pigweed density and time of interference on sunflower Yield loss compared with control

ST b b 03 G834 015 or 035 05 e3lizel
Wil Ll 013 KT 5, S 1 oy 5 21
ST (ST1,5 Olasls 055 53 ¢ I ans &5 Ol i
cails 5, Sdas Sl 2SN b ey 2l O les
OAS G S oy 500 ¥ 03 i e 2 5345200
355 Sl s 5 A e Ol LT
Al g g Side (] JlS ST anlls

.&_,.w‘.!

Yvie

=8 Habie 4 gy e gla i8S e s )8
5 Sl Il O ol 53 013 LT 5 8 slaade
)‘ u)_LAC,_.«)‘LS\J Lf. 9 \A)vb &S Llosls olis Sl
el b S Cale Oyl jlas 5 slalads
o) 2L (Rafael et al., 2001) & yls (g 53 gdoen CulBy

L;_:brju_ibswj)wdz_{ubty@aoﬁ


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.7.5
https://agrobreedjournal.ir/article-1-313-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-09 ]

[ DOR: 20.1001.1.15625540.1384.7.4.7.5 ]

e P B A e Ol 5 oS5 ST
References
&éo:bcqﬁﬂwjﬁcudﬁﬁi)bjjvfijﬁj%.
4 3 0ol Slidiond e o (021 LS 3ol 5 el e 0, K8 ez slails ©y3 5 Shas sl 5
g ok
L Mol 5 ol pske o XS cpatid iz LGy 5a Cale SuBy
il o &Sl 01
O oKl Slylasl . ldesl e glasd sl tle3T 5 S S .,
3 a sblae a8 Sl o9 s . . oo
il ol O gl DB Sl 5 el pshe o S et 0l Sl T
Ol )3T Ol (6555887 sl Dliiod S 1o (s 7 475 g et alale 0 glacile
AN
bl (55558 sl Sl S 0 oms 5 1S 5 01 KT gil50 5,0 slacile
(02 10 (B 5 Ol by3T
=3 015 KT 55 5,8 Glacile J 287 Sl o 0553 i
o5 osled cpslgar Ao Oyl o1y e sle dlame ) S,
Ly L (Amaranthus retroflexus L.) s = L5 Sy ¢S50 58551 (o -
O e o&iils (sl &S5 dla, . (Glycine max L.)
(i Ol tar 7. 2155 OLLE 55,0 slalale iy g5l Jus.
o2 Y48 (65558 Osli DLl g 5 s
o2 T 01 o&ssls oo yLes! (033 Pl b slie el ;.

Barnes, P. W., W. Beyshlag, R. Rayel, S. D. Flint and M. M. Caldwell. 1990. Plant competition for light with
a multispecies canopy structure in mixtures and monocultures of wheat and wild oat. Oecologia. 82: 560-566.

Bensch, C. N., M. J. Horak and D. E. Peterson. 2000. Amaranthus competition in sunflower. Weed Sci. 55:
81-89.

Blackshaw, R. E. 1993. Hairy nightshade(Solanum sarrachoides) interference in dry beans(Phaseolus vulgaris).
Weed Sci. 39: 48-53.

Bosnic, A. C. and C. J. Swanton. 1997. Influence of barnyard grass (Echinochloa crus- galli) time of
emergence and density on corn(Zea mays). Weed Sci. 5: 276-282.

Carranza, P., M. Saaverda and L. Garci-Torres. 1995. Competition between Radolfia segetum and
sunflower. Weed Res. 35: 375-396.

Fisk, J. W., O. B. Hesterman, A. Shrestha, J. J. Kells, R. R. Harwood, J. M. Squire and C. C. Sheaffer.
2002. Weed suppression by annual legume cover crops in no tillage corn. Agro. J. 93: 319-325.

Hartley, M. J. and A. J. Popay. 1992. Yield losses due to weeds in sugarbeet, corn and dwarf beans.
Proceeding of the forty fifth Newzeland Plant Protection Conf., Wellington, Newzeland., PP: 52-54.

Yve


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.7.5
https://agrobreedjournal.ir/article-1-313-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-09 ]

[ DOR: 20.1001.1.15625540.1384.7.4.7.5 ]

WAL Olts) b oslads cozin dlom 01l 21,5 pske doms”
Horak, M. J., D. E. Peterson, D. J. Chessman and L. M. Wax. 1994. Pigweed identification: A pictorial guide

to the common pigweeds of the great plains. Manhattan, Kansas State Univ.
Horak. M. J. and T. M. Loughin. 2000. Growth analysis of four Amaranthus species. Weed Sci. 48: 347-355.

Knezevic, S. Z., M. J. Horak and R. L. Vanderlip. 1997. Relative time of redroot pigweed(Amaranthus
retroflexus L.) emergence is critical in pigweed-sorghum (Sorghum bicolor (L.) Moench.) competition. Weed
Sci. 45: 502-505.

Knezevic, S. Z., S. F. Weise and C. J. Swanton. 1994. Interference of redroot pigweed (Amaranthus
retroflexus L.) in corn (Zea mays L.). Weed Sci. 42: 568-573.

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

Nelson, D. C. and M. C. Thoreson. 1981. Competition between potatoes (Solanum tuberosum) and weeds.
Weed Sci. 29: 672-677.

Rafael. A. M., S. C. Randall, J. H. Michael and B. J. John. 2001. Interference of palmer amaranth in corn.
Weed Sci. 49: 202-208.

Stevan, Z. K., F. W. Stephan and J. S. Carence. 1998. Interference of redroot pigweed (Amaranthus
retroflexus) in corn (Zea mays). Weed Technol. 14: 404-409.

Swanton, C. J. and S. F. Weise. 1991. Integrated weed management: The rational and approach. Weed Tech. 5:
657-663.

VanGessel, M. J. and K. A. Renner. 1990. Redroot pigweed (Amaranthus retroflexus) and barnyard grass

(Echinochloa crus-galli) interference in potatoes (Solanum tuberosun). Weed Sci. 38: 338-343.

Wall, D. A. and G. H. Friesen. 1990. Effect of duration of green foxtail (Setaria viridis) competition on potato
(Solanum tuberosum) yield. Weed Technol. 4: 539-542.

rva


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.7.5
https://agrobreedjournal.ir/article-1-313-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-09 ]

[ DOR: 20.1001.1.15625540.1384.7.4.7.5 ]

e s g O s Ol 5 oS5 ST

Effect of Redroot Pigweed (Amaranthus retroflexus L.) density and time of
emergence on yield and yield components in Sunflower (Hybrid Hysun-33)

Mirshekari'. B., A. Javanshirz, A. Dabbagh-e-Mohammadi Nasab’ ,
G. Noormohammadi* and H. Rahimian Mashhadi’

ABSTRACT

In order to study effect of redroot pigweed (Amaranthus retroflexus L.) interference in sunflower, hybrid
Hysun 33, a field experiment was carried out in the field research station of Islamic Azad University of Tabriz in
2004 cropping season. Three different pigweed densities of 5, 15 and 25 plants per meter of row and three time
of emergence of 0, 15 and 30 days after sunflower emergence (DAE). The experiment of design was a
randomized complete blocks with factorial arrangement and three replications. Emergence of sunflower and
redroot pigweed seeds occurred after 4 days. Evaluated studied traits were stem height at the flowering stage,
disc diameter, seed number in each disc, unfilled seed percentage, 1000 seeds weight, seed yield, oil percentage
and oil yield. Analysis of variance indicated that difference between treatments due for studied traits were
significant. The highest 1000 seeds weight (67.12g) and grain yield (3467kg ha™) obtained from density of 5
plants m™ in row and interference time of 30 DAE. Seed oil percentage in all treatments except three treatments
including; first level of density at difference levels of interference time decreased in comparison with control
treatment. The highest (1539kg ha™) and the lowest (818.19 kg ha'1) seed oil yield obtained from density of 5
plants per meter in row and interference time of 30 DAE and density of 25 plants per meter in row and
interference time of emerging with sunflower, respectively. It can be concluded that, redrect pigweed density has
higher effect than it's interference time on seed oil percentage and yield loss is more affected by interference

time than by density.

Key words: Density, time of emergence, Redroot pigweed, Sunflower, Seed Yield, Oil yield.
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