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v/ \oVs Yo/vr Yo/V4o Y¢/vaq 13x M; x Fe;
o/ NVr Yo/trq Y/+Yno Yo/+Yq 11x M; x Fe,
+/v\YAYN-p Y V/AvVo Y7/+Ano YV/YVpq 13x M; x Fes
o/ \1\4r Yo/Adpq Y/YVno YV/p l3x My x Fey
o/ YAOM-0 YV\Ap Y/vYvmn Y+/vAo 1:x Mox Fey
+/++\41hi Y VAVo YVEeymn Y+/\o I:x M, x Fe,
ARRRRIE 'S YVAvVo Y/ovYmn Y+/YYo 1:x Mox Feg
+/++YAOM-0 Y/+Ap Yi/evmn Y+/06\n0 13 M, x Fey
+/*+\YA+po Y4/¢4hi YVAAImM Y+/AYm-o0 lix M3 x Fey
+/*+\VApQ YA/0Ej-I Y VY KI Y\V/te\l-o l;x M3 x Fe,
*/+*YA+pO Y4/vogh YV/¥ kI Y\V/eM -0 I M3 x Fes
+/++\Voq Yv/avml YV/AAJK YY/vek-n 1:x M3 x Fey
+/++\YApQ YA/YAK-m YV/ANi-I YY/0Yk-m I,x My x Fe;
o/eeYetfg YV/¥\no Y4/0cd Y'v/04k-m I,x My x Fe,
[+ \VVpq YA\ k-m YV/41h-j YY/k-m I,x My x Fes
«/++\YAEm-0 Y'Y/Amn YA/+Yi-h Y/ oj-l I,x My x Fey
/N agi v4/0 gi Y /vab YY/8-l I,x Myx Fe;
/v VA gji Y4/0Ahi Ye/r\C YY/avi-k I,x M, x Fe,
o/e2Y\ede i+/vifg YA/XYg-i YY/aVi-k I,x Mox Feg
+/+ Y AAK-m ¥A/04Kj v+ /4vb vi/)ai-k I,x M, x Fe,
+/+«YAEM-0 Y4/vvgh YA/EYfgh Yo/\Yh-i I,x M3 x Fe;
«/++YAK-n g +/09¢f ARVAN\¢ Yi/08g-i I,x M3 x Fe,
DAL E | Y4/ Yji YA/0Nf-h Y/Y4gh I,x M3 x Fes
«/++\41hi g« /AYd-f Y4/AYC Y/ yefgh I,x M3 x Fey
/v YAK-N YA/NAK-m YA\Ye-g Y'V/+ Afgh Isx My x Fey
+/e2YeYg Y4/vvhi YA/ \Ae-g YV/ive-g I3x My x Fe,
o/v Yo Nef £\/Y\Ab-d YA/Ne-g YA/Yd-f I3x M; x Feg
+/++\41hi £V/Yoa-c YA/Aoe-g Y4/+4de I3x My x Fey
+/+2Ygh £1/+Yde YA/AQe-g HJANG] I3x M,x Fe;
f/reYNC Y4/0vhi Yad-f Y4/\Ade I3x M, x Fe,
+/reYVAC £V/VoYc-e Y4/\Vde Y4/Avcd I3x Myx Feg
/oY) de §+/9de Y4/A\C £/ Isx M, x Fey
+/+YYb £\ /AAab Ye/vdc Y4/Aved I3x M3 x Fey
«/veYiicd £1/vved Y\/¥Yb £+/Ycd Isx M3 x Fe,
+/*+YYAD tYa YY/AYa £V/VAC Isx M3 x Feg
YO ALY £Y/100a Y'Y/t 0a 0+/¥ta lsx M3 x Fe,
OYAXY s T CJOAY L/ovE 1/44 LSD
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(Duffy et al, 1992) WL o Ll Ll S,

s KT Slio (F  » aTaeST 56 5 Tl (55l sl (5les S 5 31 Kls ammlin N g

S 4l 4l > Sas 4l (ajfbi:.») RARSY Jslee glans el oo S 5
Gk 5o Glss )3 p 55L5) Gk 5o G usses » G oss e 2p Sk Js C
\1o/A%a \+8Yq £4/0q RVAY 04/YAh YY/YAp I1x M; x Fe;
\16/Ya AERRVARYY oA/ \p V/£\h T+ /0Ag YY/0¥p 11 M; x Fe,
\o+/VYAob ARRRZART s AVV/+Ypo V/AYg AE/Ae Yo/0%0 I3x My x Fes
\YV/eve V\YE/4Ypq 107/¢4no A/ YE /4% YVY¥éino l1x My x Fey
\YFY/AYd V\T4/0¢pq AY/Yén A otf /g YA¥Nm 11x M,x Fe,
\YY/Ye V\Ve/Vapg AL/ Ymn A+ VE 10/ 9e T4/+£8m 1% M, x Fe,
VYV E/ALE 1\4Y/YYD TA4/imn Aite VYvd v4/10ml 11X Myx Fey
VyY/eaf \YYA/Yp 144/¥4k-n 4/yed WW/YVe Y4/4Aml I1x M x Fey
IRRVARS] YA+ /4A0 VAAAY-m 4/1vc WAe £4/YYk-m I1x Mg x Fey
\+0/8Yg \Y47/00 Vi4/8gj-m 4/74c TAXYC HAVACTE] I;x M3 x Fe,
\+$/VAgh V£Y0/\Yo VYY/A AL \+/¥Vb 14/0\b £Y/+Vik 1% M3 x Fes
\+¥/0Agh Vo Y/+ V0 VYY/Aei-l V\/\a VY/Voa §+/+Vi-k 11% M3 x Fe,
\+¥/+gh \votin VYY/VAI-l 0/\Yo PAVAt] £4/+4h-j Ix My x Fe;
\\/\h \VAY/Van ViY/ovh-k 0/¢Yn iA/0tmn £4/Vhi I, My x Fe,
40/8\i YA+ Y/4\m VAY/+ Vg o/6Yn £4/Y¥ml £4/Vhi I,x M; x Feg
AL/EY) ARARVAYI)] VE/0\g-j 0/0Yn £4/¢AN t0/0gh I, My x Fey
AY/ALij ARARAN]| VVY/0Yfg-i 0/0Yn LA/YEN £0/Vif-g 1% M,x Fe;
4\ /AVij YeVY/AW VVY/0Yfg-i 0/Am £4/VAN iV/Ye-h I, M, x Fe,
4V /Aij YV e/YVKI VAN /Yf-h 0/4Yml 0L/YVj £7/0e-h 1% M,x Feq
4+/0j AREAVEAIR Ave/NYe-g Vk Y/t £1/1Ye-h 1, M, x Fey
AV Ek Y+ A/VaI-k Ava/V ef VYK oY/ Yk £1/1Ve-h I,x M3 x Fe,
ALKk YYYE/Lij AVE/Yoef a/0Yj 00/\¢j £V/0Ad-g I,x M3 x Fe,
YA/OYN YYa/0i AY4/AYed /0Yj oV/AI £v/«ad-g I,x M3 x Fes
VY/AYm YYVYYi AT/« Yed VAL OA/NYi LV/Ad-g Ix M3 x Fey
VY/YYm Yo1Y/veoh AVY/Eicd Y/\ou YVeov EAYe-f Isx M; x Fe;
VY/Ym Y040/)¢gh AVV/AAC Y/Yu Y4/¢AU £A/Ab-e Isx My x Fe,
Vi/Aem YAYA/Lof-h AAY/YoC Y/Yu [AVAVA] £4/AYb-d I3x My x Feg
Vi/¢ém YAWV/EAa-c AL/ Ye Y/EAt £Y/Yrs 0+/+Yb-d Isx My x Fey
AVVén YA0TV/Aba-c AA4/AVD Y/40s LY/ vr 0+/+7b-d I3x M,x Fey
O0A/YO Y14+ /00e-g A4+/07C LAY LA 0+/+Vb-d I3x M, x Fe,
00/40po YVAY/Yd-g AQ4/AAC ¢/7q Le/ttq 0+/1Vbc I3x M,x Fes
oY/Ypq Y4)Y¥/Vab 447/14b £/AYD £V/\Apo 0)/Yob I3x M, X Fey
0\/Apq YVoY/\c-f q0Y/0b 0/\Yo 0Y/Atk 0¢/da I3x M3 x Fey
£4/Apq YVAo/Ac-f 47Y/b Y/okt L0 /AYL 00/¢\a I3x M x Fe,
YAAVr YAV/4b-d AAVEYD £/Yar £4/YYq 00/4a I3x M3 x Feg
Yvr Yaoy/a VYV /Vea 00 Lv/ito 07/00a I3x M3 x Fey
/Yy YYY/AA 1220 (ANYY +/YAO Y/ LSD
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Abstract

In order to study the effect of irrigation levels and application of methanol and nano iron oxide on yield and grain
filling components of sunflower (Helianthus annuus L.), a factorial experiment has been conducted based on
randomized complete block design with three replications at the research farm of Islamic Azad University, Ardabil
Branch, within 2017. The experimental factors include application of methanol (foliar application with water as
control along with 20 and 30 volume percentage), nano iron oxide (foliar application with water as control as well as
application of 0.3, 0.6, and 0.9 g.L), and irrigation levels (full irrigation as control, irrigation withholding at
flowering stage, and irrigation withholding at grain filling period). Results show that the highest grain yield (2952
kg/ha), number of filled grains per head (1121 grains per head), 1000-grain weight (50 g), rate and grain filling
period, effective grain filling period (i.e., 0.00239 g/day, 42, and 33 days, respectively), and chlorophyll index (56)
have been obtained in full irrigation and high levels of methanol and nano iron oxide, with maximum proline and
soluble sugars content (11.1 pg/g FW and 72 mg/g FW) belonging to irrigation withholding at flowering stage and
application of high rates of methanol and nano iron oxide. The minimum rates of these have also been obtained in full
irrigation without any application of methanol and nano iron oxide.
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