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Extended Abstract

Introduction

Wheat (Triticum aestivum. L.) is one of the crops that is cultivated in most soils, and the quantitative and
gualitative increase of its yield per unit area is one of the most important executive priorities of the country.
Micro elements play a key role in improving the quality performance of products and even human health.
Foliar spraying in arid and semi-arid areas, which affects the osmaotic pressure of absorption and activity of
these elements, is of special importance. It is necessary to develop high-potential cultivars with a high ability
to absorb micronutrients and Also tolerate to stresses. Recently, Aseman and Paya dryland wheat cultivars
have replaced other cultivars in Golestan province due to their higher yield, but there is no specific
information about the agricultural characteristics of these cultivars, including their reaction to zinc and iron
micronutrient fertilizers in the grain. Therefore, in this research, the effect of using zinc and iron fertilizers
and appropriate foliar spraying time on the quantitative and qualitative characteristics of Aseman and Paya
wheat grains in the climatic conditions of Gonbadkavous have been studied.

Materials and Methods

This study was conducted in using factorial design in a randomized complete block design (RCBD) with
three replications. The first factor was the foliar application of micronutrients at three levels (no
micronutrient application or pure water, foliar application of 4%o zinc chelate, and 6%o iron chelate) and the
second factor was the timing of foliar applications at three levels (application at the tillering stage, stem
elongation stage, and grain filling stage). The third factor consisted of wheat cultivars (Aseman and Paya). In
total therefor 18 treatments were applied in each replication. Chlorophyll a, chlorophyll b, total chlorophyll,
and carotenoids were measured using the Arnon method one week after the implementation of all treatments.
The Kjeldahl method was used to measure the protein content of the grain, and grain yield, grain
concentrations of iron and zinc, and harvest index were calculated.

Results and Discussion

The results showed that the two cultivars Aseman and Paya had significant differences in grain yield and
harvest index, number of spikelets, and the amount of chlorophyll and carotenoids. The foliar treatment
(iron, zinc and no foliar application) caused a significant increase in the concentration of iron and zinc in the
grain compared to the control, but it did not affect the grain performance, harvest index, grain protein
percentage and chlorophyll pigments. The interaction effect of cultivar treatments foliar spraying time
showed that the highest value of grain performance was obtained with the application of micronutrient
elements in the stemming stage of the Paya cultivar with an average of 730 kg/ha. Basically, wheat nutrition
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in drylands is more complicated than in irrigated lands. Because in such conditions, the management of
nutrients should be adjusted based on the expected moisture regime in the region.The amount of production
in drylands is primarily influenced by weather conditions, especially rainfall, that is, in the conditions of
applying proper agricultural management and choosing the right variety for the region, the optimal
production will depend on the existence of favorable environmental conditions, as well as the cultivars
adapted to the lands and regions.

Conclusion

Foliar spraying of zinc and iron as a management method to improve the nutritional status of wheat in dry
conditions, although it led to a significant increase in the concentration of zinc and iron elements in the grain
by 55 and 100%, but it had a significant effect on increasing grain yield, harvest index. And grain protein
was not found in the drought conditions prevailing in the study area. This shows that other factors such as
water stress, inappropriate crop management and genetic characteristics of the variety play a more decisive
role in wheat yield. Choosing the right cultivar that is compatible with environmental conditions is one of the
factors that can help improve wheat yield. In this research, Paya variety with an average yield of 675 kg/ha
showed better performance than Aseman variety with an average yield of 616 kg/ha. Also, the effect of
variety x time of foliar spraying also had an effect on the yield and the best yield was observed in Paya
cultivar with foliar spraying at the stemming stage with an average yield of 729 kg/ha. This agricultural
method can be used as a short-term solution to reduce nutritional problems caused by the lack of these
elements and improve food security indicators.

Acknowledgment

The cooperation of the Honorable Research Assistant of the Faculty of Agriculture of Gonbadkavos
University in order to secure the credit of the project and the Honorable Head of the Gonbadkavos
Agricultural Research Station for providing the grain s of the studied cultivars and the necessary cooperation
are sincerely appreciated.

Keywords: Chlorophyll, Grain yield, Micronutrients



23 @5 08 93 41> (S g (oS (S S g p1 (G0 Ao JaTye 13 ] 9 g9 (liglone S
(Triticum aestivum L.)
*2Bly GUyB o E S5 ) el e T gaeoe dicues ; T Sl (s e (ygh Rend
o995 15 oKzl elyj LS (sielsied (658> gty =)
o938 28 oISl ¢ aLS Sladgs 098 sliwl =Y
Ol il b mlie g (655liS (bjgel § Sliyios 3810 2l o]y pole Claios iy gime -
999525 oSl oalS g 09 )8 lutilsy =¥
9998 35 o8l (oanb o 09,5 Yokl -0

(abs346@yah00.coM: Jstuo b o)

oS

Sygods (1l plyieas OF 2l sl g J5m )3 ez o) S ¢ Jlim ) (b el ES) (i) polie 3,8 ST )y solaie 4
ialo3l Ll 5 Glowl) 20 puiS 08 93 il (S 5 oS sla Sy ¢ (6 (ad 5 (3eBlo ¢ i) 1) Cilies oLy )3 bl Jsle
28 1l 8 (65)5liS Gl ola)> Ve V=¥ (ol Jlo (b )85 an b (Bolas o5 slacSsh )b B 55 f)ygiS 50 4
3390 Sy g tgd (Soo3sSSy i g 4l g oml «sgy el ) alitiodlin by (adls il 5 Shes Slao )
Moo adso)lS g Jdg )l (liee g aliw )3 dxddiinw 2lasi g Cudlyy (adls g 4l 3 )Slas 08y Sl a0l (LS ls .c8)5 )13 adllla
Joyd iy y asli wils 3,Slas Lol s dals 4 Cand &l (gg) g oyl cbale s dme JEl38l Caw gy g 9] 5b gk jle g
Oty D91 P ald 0 (8L glre lejX 08y slajleg Jlite il (il sre Sglis Syl (slaojSS) 5 4l (g
O Ol e Egeme ol Cawdy JlSa 53 2 5ol VY 5Silo b Ll 08, (23aBle als o 53 (gdiof) polic 3,8 L il 3 Slas luio
s odol s JLSis ) (8L il gy 5 Jida)lS i > IS ey adlats orldl Laylid )5 (8] 5 g5 28 &S 2905 bzl
ool 39200 (gl 018" ladeel (sl Sy sl (Sao g ab il 55y 5 ool Cale Ll s Ll 0355 Hise 00 puS 3 Shes 2ol
5l sl 3 ity polic 39808 | dblis 4 lié

Shanjy polie iy 3)Slos (Ji3g)IS i g8 (sloojy

Ao
5 s sy 3 o 5,Sles LaS 5 a8 il 5 39800 oS LS i 0 oS cal el oS ) (Triticum aestivum. L) pucs

Gy U8 (gekee ¥) SIS (e £ i 4 olul )3 paiS 0 SMes g Wy S j e Bl )9S ol Glacugdsl o ke

5 LS Jlin YAME Joles (oo b yludS bl o5 paiS L (FAO.OG, 2022) sl o o 55 pSobs VEEY 5 o5 cygees Vo o


mailto:abs346@yahoo.com

Iran ) 5, dalats paiS celyj jo 1) ol ol (il puiS adeh duo 3 PRIV g culS 535 o dojd A /Y g05) LS )5 (5 VITY 5 Shas
5 boyS (b 31 Sid (5,b STy 5w Jued 5l delgs IS 4 088 pne,S (ol lied 53 puiS g5 L(Statistics Center, 2017

@ Joxte 5 agding) ol glp Vb bl Gl (sl pB)l dngs cplpl 28bioe 929y Slsl3 lacusgioms b byl oy

O 35 9)5ue polis wyls Vg (o8 5Sles 390 53 sk B & (NPK) (cwlul (sladgS™ pr ogde .l (6)952 (5 yol a5
(Broadleyet, ) cusl ol pdaw ;0 435 sgm (lp ol SIS 5 8)b Gl codls v 5 Y game S 3 Sles dgup 5 (gllS
.Brown, Cakmak, Rengel, & Zhao, 2012

Azam Shah, Mohammad, Shahzadi, Elahi, ) 15 o a8 Jowme slacdl g plil 5l ol g Gls 4 9,800 ol bl Jsloe
5 olS ks, Wb cou |y yole opl clld g Olo howl Hlid &S Sidaes g Sid sble 3 el oyl (Basir, & Haroon, 2016
5 ol (Shehata, Abdel-Azem, Abou El-Yazied, & El-Gizawy, 2010) 3,5 (glojg cuonl cmd o iul38l oL Jole (sainylo;
Jud9,l8" s 3 wlal i o (Rehman Faroogq, Ozturk, ASIF, & Siddique, 2018) 1S’ o &S pé p9)S g 5 (9,5 JWSH 0 x5
b -(Ghasemian, Ghalavand, Sorooshzadeh, & Pirzad , 2010) > 4lals puddelio 5 jiwezd ¢Sl JWES! «awMyg, S gos
plos culled (l3dl el oal 25 ol s ol (slasgS fiee 5 chlisee bia b (Bbsbre &0 paysd puS STy S IS
Oty Ll bl a5l ol sy 6,60 ool 055 g5 g 0ad s 5Shas g al slgime @il (g oSy Jdo)lS S sl
5 oAIg) 135S nls & Cos ol T b 2 53 8 ¥ 3] eslital b oy e 5wl cal s 3 Skas ( Jdg)lS oliee
9 @l (Ghafari, & Razmjoo, 2015) 33,5 slgie psysd piiS g5 (sl oalelilges 2 )3 25 A ol aer 5 48 Juol (paledls
S5y Bl slome &8 o Lt oy ol clalé g al g g9y ol @S 3 Shes ol g 9y oIS b e (sl slaalllns 3 Al
Wog ol cbale oo VY il cel oal ab e b aopd A 5 A% Cip 4 laail o oal clale g gq, clale il Bl eel,
.(Pahlavan Rad, & Pessarakli, 2009). «ls ;5 (g9, clale sy

L bsye sloanl b plo g ROS (bl ;o elie cladle (Jobo Splio Jloo! daclimg S5 cnligy joiw ) (oto sl G 595

cale o Sles (I3l el (Wbl Jsbre Cygo 4 (g9) 205 (8)i5 b .(Marschner, 1995) .S . Wl b i 4 LS )55k
W .(Shariatipour, Alavikia, & Moghaddam, 2020) .i puiS onis jlasi pB)l b awolis > g9y b (Sjailes doun 5 b (g9,
S5y 2 (aiw ypb 5 (2IS) Alsyo 53 g (Al y0rb) Al jo S g9y OWgw (L glre 4 puiS P8l Fwl (e sl Al ¥ Sl
38 kg 3l SRl p)SolS 0 S e B L AD e ] s (g9 clale alin jpb alsyo 13 (g9, 305 Al ssalio ol o9lS
93 20 ey (pow 9 p9d Jlo 13) p)S oS 2 p)5 (o OVIY 5 FF/Y 4y (g9 paie Clalé b jorlo g (IS dl>yo 93 2 5 g9y paite

Keshavarzafshar, Chen,, 3o (sy958 p)SskS 3 p,S oo ¥r Gin maw 51 YL (g9, clale b claail WJg (gl (g9, 3l oolazal )

.(Zhou, Etemadi, Huagin & Zhaowei, 2020)



599500 Jibo)lS S g 03) (slagygeyon Mg ittt Wile (Sifglsnsid slasnl b 0 elai el 5g) 5 ool polis Sy 50 3508
Plr 3 Jpaze Cuglia (gl (alon plul g ada) i (Jpazme (4S5 (o5 SRR Colid 13 g olS > e ol il pie coge
(Dimkpa & Bindraban. 2017) 305 .0 oLS S o 4y yoio Culps 10 g aome (sla il
Shsloxe Sl 3 puiS pB) (o8 Wy s PS5y A S g o8 SIS g 9 )3 (S35 9 0] Bl glome 8T g2 b (edine
ol Joloee &y (b puiS o8, din (iSTle b dlasly j0 cpdizee 0410 2929 45 xe OIS um] 5 59y Oliwe il 5,Slos LIl (595 4 umi L
by Sluogad 3900 4 e 2l g 59y B slne 45 By D ol 4 Sglite oS L adlaio 93 53 2l g (g9, chlise (slapyd
rolis cal G 25 L duglie ) (650 4 Vb ()90 9 PH L o 93 2 )5 (pallilgus 5 (g9)Slilgu (0L Jglome 5 1wl 5,Slas
(Arzamjo, Behdani, 15 duogr alie balyd 13 paS g sl oyal 5 59y Slilgw slop s Lol Jgle g Las )l cusS colysys sl
Sohrabi, & Sadeghzadeh, 2016)
Ao Q.;.] 5 ol olS W, al> o J.obs: L')g.l 5l us" PUSRW PPV N N (£DAx0 Jvc|9.c & Sl QS,M yolis d»bJ9l;>m OO u,.oo).sl
S8 0y L awslie ) a8 als g | (69 (b sl oS Al Lol Sloj puiS il 0 (g9 clale iy oS Db LS pudises
2 onl ob e 55l )s wyp b (Cakmak, Pfeiffer, & McClafferty, 2010; Ozturk et al, 2006)5g.5 o3l 215 al> 4o
Sy oloj oliile)S cadlil byl )3 @ paS (sl 0] (Bl glme o) Faslio g (it 4 Wik a4 2 P8 5 )Shes
Sy 9 bl Bpas oS polic Bl Jbj,)l > cuisen (Yeganehpour, Kehrarian, Biginia, Moinirad, & Hosni Asl, 2012) cul puis
2 PSS w9 93 9 (5 SB g9y 355 S 3 oSS Ve 25 liwjed lBl 3 ()9 (RS CoS PSS g (o8 3)Sdes
(Jafarnjadi, MeskiniVishka, MousaviFazl, s sluis oliwjes ol joi S 5 Sjams s ye 5 (5)ldeS) oal 368 s
L 5 (Selim, Adhikary, AlamMondal, AlamNadim & Akter, 2023) ,Ke2 5 oo LotfaliAine, & Behbahani, 2022)
0, Sas igl38l g 3,8 (5155 CBMe o by olaad iy Hlia y5e (S dlawi Lol @MKo yolo olS p oy b g5y (b olone
Jlows &S 8283 a5 (Ganji, Khorgami, & Rafiei, 2013) )Ken 5 (xS 00,8 pMel dald @ cund |y 2081 5o, ials 5 aib
sl g3 yr Glalefl 53 s pB wls 3 )Shasy (12 5 2] (Slhsne slajless plo @ Cond sy 5w H1 S ) (Bl slme
Clle g By Slsme Gl sl w9 659l Jos Ko Wlge nl g sy (Bldslxe 9 SB L S Sypan Bt alnle
Kamai, &lIsvand, Zhang, Chen, , & Wang, 2021) 394 3905 g8, (sly (slodiiS lgasel 3 putly W5 o g 23L ME > ool ¢ (g9,
Sy S gyl jl Gae oS slie yolie Slpuy as e Ll (Singh, Timsina, Lind, Cagno, & Janssens, 2018; 2019;
ol 28 4 5l pas b g 5l et 50 el Wl o Sl 290> ol 1) Al m pAS )3 ) ol s duog g 3
5 I alaly ol > (Faizi Asl, Valizadeh, Toshih, Taliei, & Belson, 2004).sl ddllas )50 bl slSB 5 olie jole

2 S e cuin B 9> jl S 1 yal Sl s edgame 13,8 ol (Bilali, Malkuti, Mashayikhi, & Khademi, 2000) I,

5635 S 2S5 S 3 pyS ke < V¥ Lasgio yobo 4y )5S f Jlad 3 ol A5 el SB35 9y S o g Sl e p SOl


https://www.sid.ir/search/paper/%D8%AD%D8%AF%20%D8%A8%D8%AD%D8%B1%D8%A7%D9%86%DB%8C/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%20%DA%AF%D9%86%D8%AF%D9%85%20%D8%AF%DB%8C%D9%85/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

) wd PS5 Gl SB 3 gy (Sle e e @ p)SkS 3 p)S e - 00 Slou s (Faizi Asl, 2009) Jol (s owizen
28 plel yodS oyl Jlas 53 (6l

bl byl & oly5 GlalS Jooo (3 Y (sl o lulpd )3 bl g plowsl puS 61 1 (55, 5 oonl bl glore (saalllas | Baa
ol 3Skae e 4y bl g lon S 023 2yl Tysl o030 &l (0555 5 595 5 08T linn 35 5 o Slial g 9, Shes 2ms Yb ey e
dox 5l P8l ol (o)) Sloogad g sl oad S il )3 K03 Glaedy (iRl SIPb o catS 5 b)len 4 Cuglie
oles 5 ol 5 55y 355 Bpae Bl Geiod cul )3 125 sz (eols Mol wils 53 ol g 5) i lie o) S5S & s ] (35T
ol 005 alllas bl g sl pB)) puS &l (4S5 (oS clo Sy 32 sl lgm g Ol Ll > i (3L Jglxe

LS9, 9 dlge

sSsh )b By JygSh 0yge 4 W =¥ el Jlo (b (Ul (liwl) oggliaS (5,5l Clidod oSl )5 Gaiod )l
200 5 Wewy & @bl (o) 5 Jsb 5 5 YO Ly a5l gli)] adlllas 390 dilaie Sliogad il 2] )85 4w b (Solar oS
Sl a2 0Sile g o die ¥+ 290> Ctonily )l bausgio (poggl S puliblom jlol bl yy g Jloud 423 OFY Vg (B0 e
NS bl Jslore Al ) (sings) Bpas pas ol aw a3 polie (il slore Jgl Jole () Jaa) sl oSl a0 VAIVY
5 ot yaBlis ooy Al yo )3 (B Jglome Jols s dus 1> il glore slagyloj po> oo 5 jl3m 10 (i ppal S g Jlie 3 Jlea o)
b S S5 3 slers VA 31 S 3 5 sl b 5 lad S pl5) o Lale s il 305

(YE++=1YVY) B8 Sy g U lg ol ! oo wily  cslicdlgn Lol 1Y Jgus
99 Lo (omd ot Ig wwlawlgd 4 9

Table 1 Long-term meteorological statistics of Gonbad Kavous synoptic meteorological station(1992-2022)
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Table 2. Physical and chemical properties of soil (depth 0 to 60cm)
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Table 3. Results of Analysis of variance foliar application of zinc and iron at different developmental stages on the quantitative and qualitative characteristics of two cultivars of

dryland wheat

f Cudld y a0
sov ?; Grain yield HI Number Grain GrainFe  GrainZn Chlorophylla Chlorophyllb  Chlorophyll Carotenoid
- of protein total
© .
spikes
5GReplication 2 55134.57** 46.99ns 0.69ns 0.1¥Y¥ns 92.99ns 5.91ns 0.0085ns 0.0007ns 0.014ns 9.73ns
o, cultivars 1 47348.17** 438.61** 9.37* 0.0¥%ns 134.39ns 0.78ns 0.01ns 0.0053* 0.031* 29.83*
Wb JglxeFoliar 2 4127.46ns 3.127ns 0.36ns 0.%%8ns  27343.5**  428.41** 0.0045ns 0.0028ns 0.014ns 8.08ns
application
oildglxe oylosTime 2 6101.79ns 54.56ns 1.2ns 0.YVins 546.1ns 3.99ns .0004ns 0.0003ns 0.001ns 1.17ns
Foliar application
Ak slaa o cultivar* 2 7614.39ns 57.21ns 1.26ns 0.4Y¥ns 1521.84* 9.65" 0.0009ns 0.0012ns 0.003ns 1.7ns
Foliar application
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s Time Foliar
application*Foliar
application
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gl Cultivar*
Foliar

application*Time
Foliar application
Error ts 34 6308.04 54.06 2.007 o.vyy 400.91 3.07 0.0031 0.001 0.0073 7.011

O gt g SCV() 12.29 27.55 12.61 4.91 18.55 9.1 24.03 25.18 2591 25.62



aild > Sos
L)k 3 p)SglS FYD 0:S0ke L Ll 08, & bgiye 2)Shee lire (b 450 (L5 (Fga) jloss 0k dumliio Jgi> ol
Cawddy 2oy YWIAY cuslsp (ol b jlSa j5 p,SolS 18 o] o8, 5,Shes aSlls 13 0 Juols s )> YA/OY iy yasls
dloye 3 Al glome b Ll o8y 2 3Skes (it g 35 HS,8E 3Sles 55 Bl sl lojredy S ke duglio sl
(Keshavarzafshar et al, 2020) |,Ken 5 jLidl 5,0lis (0 Joio) s odalie jiSa 15 p,56ls YA 5 Sloe 1uSSko b 2348l
claauia sl o, Sles (il cpl (Jls ol b a8 ab 4l 5 Shee Sl il 3l cael (69, 30,18 25,5 ol g3 Lialesl p
@35 g dilaie (gl Guslie 18) GBSl 0> Bblie 3 (o5 Copte Sl bulpd 53 - 095 (B 55y Spae b lasje (Sl Mg
Jole yiear o o sl ey Jlo 3 00 slo] JLuits & dog b ayls (St (Sl oty 4 Slase bulyis & gl
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Table 4. Mean comparison of Fe and Zn Foliar application effects at different developmental stages on the quantitative and qualitative characteristics of two cultivars of dryland

wheat
ahoSles  adlS Slaxs > (g ls ool > 59, a Juby 5 b Judg i J5 byl gy,
Grain Cuild FESRW Grain Grain Grain Chlorophyll  Chlorophyllb  Chlorophyll ~ Carotenoid
Treatment ,los yield Number  Protein(%) Fe(ppm) Zn(ppm) a(mgg (mg g FW-1) total (mg g
(kg/ha) HI0) ot spikes FW-1) FW-1)
apt,
Olows] 616.3b 23.837b 10.81b 17.26a 109.51 a 19.14a 0.25a 0.107 a 0.35a 11.07 a
Ly 675.52a  29.537a 11.64a 17.31a 106.36 a 19.38 a 0.22 a 0.087 b 0.30b 9.59b
b 5 Jsloxa
control sals 629 a 26.67 a 11.39a 17.08a 7551 ¢ 16b 0.22 a 0.091 ab 0.31a 9.8a
application Fe foliar ;i 650.5 a 27.11a 1111a 17.47a 151.18 a 16.89 b 0.25a 0.11a 0.36 a 11.08 a
Zn foliar application s,  65822a  26.28a 11.19a 17.31a 97.12b 2488 a 0.22a 0.087b 03la 10.1a
C gl oyloj
Tillering Jjasw 665.06 a 28.69 a 1111a 17.37a 102.15 a 19.01a 0.237 a 0.101a 0.339a 10.56 a
bl 644.33 a 25.77a 1152a 17.18a 108.54 a 1981 a 0.238 a 0.097 a 0.335a 1042 a
Shoot elongation
grain filing afs ol 628.33 a 25.58 a 11.05a 17.31a 11312 a 18.98 a 0.228 a 0.092 a 0.321a 10.04 a

5,85 (gl xe iglis . LSD. 9051 ol o disds S yiin Gp 5 slyls Sl 48" oo yo gl g g yo p0 b (1 Sobio



a1 3,8l 1 ibalowe (yloj 40 pdy Joliie O 51 pSle e gl 10 Jous

Table 5. The results of comparison of the average interaction effects of cultivars at the time of foliar application on

grain yield
Grain yield 41> » ,Slos
cultivar 43, Time foliar application .ok Jalxo yloj

(kg/ha)
Aseman ;ylow] Tillering J; asxy 658.6 b
Aseman ;yloa] Shoot elongation o> a8l 559.2 d

Aseman ;ylow] grain filing &y ;yul 631 c
Paya Ly Tillering _5; as<y 671.4Db
Paya Ly Shoot elongation o> a8l 729.4 a
Paya Ly grain filing &l> yu y 625.6 C

A8 o s (6> ime glis LSD 905l doyd gy graws p3 Syt gy gl (glanSibo

VEL V- VEoY Logglf sl Sty giums oo linilgh 8luns] ko 8ligS _oawlisilgn ylof T Jgua

Table 6. Short-term meteorological statistics of Gonbad Kavous synoptic meteorological station 2022-2023

(3Rl a2 2 ) Igp (slod (7) 19 o Cagb, :;J b ol yon (gl jg, dlas
=S G ,
3: 3: 3: 3: \‘Iq‘j ’QJ E .§.

" " 3 3 ! N ! s 3 St 2 - -
Js ol % 4 gi Y% "—”2 = g T F 04
E E! 3 4 k! 3 = v 2R
= 1, = 3, = k=
1401 Ao 18 315 247 36 83 60 123 129.8 6 0
1401 Y 9.9 225 162 44 91 67 425 66.9 7 0
1401 A 6.5 166 116 55 90 72 212 50.1 6 0
1401 2 0.9 13.9 7.4 40 86 63 8 30.4 6 10
1401 oo 1.4 13.9 7.6 43 86 65  19.7 33.7 8 10
1401 Wido! 7.3 225 149 38 89 64 9.3 80.4 11 1
1402 (ndy9s 9.5 243 169 404 888 646 266 12255 5 0
1402 Codgd)! 144 289 216 38 89 64 335 164.5 11 0
1402 3135 214 355 284 33 81 57 386 2535 5 0
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L plois YO/OY sald & cund pl oo YOV &b u.m] Oliee cppYL as ol lis &l (g4, 4 um] Joyd b el Hlow 1Sile duslds
b ol Conday 69y sl (Bl Jgle b pl ooV aals 4 cans pl oo YEIA &3 (g9 lime oyt 9 1 odmliie cyal (5L Jgloxe
paS by g9y clale g5 Slas (I3l coly bl Jolowe Cygods (g9 3,8 (Shariatipour et al, 2020) | )\Ken g o s pi ()15
& s VoY &b u.aj clale pSle oy i a5 2l L (Y Jgis) b um] clle b sl X 08, ooy (iiSony 1SSl duslio
Pl ot YOIVY g 4 Jl3m 5ol o9 2,8 L il (o) cale (ko i 5 0 Sl lowsl 035 0l 53 2 ol 5,870
S gy A5 s 3 e polie ) Gl g clale Sl el ool 5 o) (Bl sl g Glewsl 185 )3 pl (g YF/Y 5 LG o5, 0
yols gais ol ol il ) aly el cdale o ps Vor ol b Jgle 5 4l gy clale (co)d 0O Ll coge (g9, (b gl
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5 (Pearson & Rengel, 1994) S, 5 ¢ygupm bowgs 5 (olie gl a5 ol azily ol38lon b oy 51 ol 5 g9y @dly 55 cublys
) e ol aly T30 T Ll Jgle b oS elacdl 5 polis ol cdale Vil .casl ous L3 )l5S (Kochian, 1991) ;laS
3 (St paie S5 4 oob; de b iSO wgl b 5l dae JBS! s LliE paie e i LNuS @i oybgd il (> polic
wyp ly paS o b by Jsb j0 5550 9 (g9 daome Jlanl g x5 (Pearson et al, 1994) IS5, 5 g e [(Garnett, & Graham, 2005)
o | Gl (Sen 35Ks g g9y 13,5 lo &S g s 3K daome JWnl Lol by Glis 1) ped daome Wil (ggy a8 bl yd 4 d S
S5 hls oal (Kochian, 1991) ;lagS a4 & .ausS oolitul 4l 4 39,9 (sl el jiung S g mawlts phnd polic buwgs o ol

Mo sy g9y 3l edlil Hb 93 5,8 (Keshavarzafshar et al, 2020) o, Kon ¢ ,Lidl j,5liS s 4 g ! 05 5 hawgte (2
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Table V. Mean comparison results of interaction effects of cultivars in Foliar applicationZn, Fe
Treatimant ,log




Grain &> a1 Grain &ils g9,

cultivar 43, Fe Zn

Foliar application iU Jglwe (ppm) (ppm)

Aseman ;low] controluaals 67.16 1591d
Aseman ¢ylow] Fe foliar application ;yaf 154.45 a 175b
Aseman glow! Zn foliar application s, 106.92 ¢ 24.02a
Paya Ll control sl 83.86 ¢ 16.15¢
Paya Ll Fe foliar application :y»f 147.9b 16.28 ¢
Paya Ly Zn foliar application g, 87.32d 25.73a

A (o 5 ()1 (gime gl LSD (03l 40> iy o 13 S e B9 sl (sl nSile
Seioz i
Sloi (ke dualie b (Y Joi2) 35 D gime LaSs5)lS 5 S didg )5 b Ldo kST (slgme o plB)) 31 a5 0y (Lt i)y i b
Lo Lidg IS lio o lalas oo ol sl pVL low] 68 4 Conms Ly o) )3 WatSgig)lS g JS Judg )l b Ldg)lS 50 0 asiie )|
bl L (Gharib Eshghi, Adelzadeh, Shiri, & Shahbazi, 2009) |,Kea ¢ Lie coyé (F Jgdo) 0 5 gnepd laasess )8
St Jd9)l8 clale g 5)lul pewdyginw slis (ghly pAST ) (IS klpd & S esie slagaig; a5 Lol L puS slacig)
@ls g Sy Jidg S 9 S sl plas Clled Gljal el al 2,0 s s el AL Sl SloeiS 4 S
sadlbs L (Arzamjo et al., 2016) l,(Sen g 90,1 (Ghafari et al., 2015) 39 o ails 3,Slas g 4l lyang S oyl (lgime
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