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Table 1. Physical and chemical properties of the studied soil

s a0 )kl slama]y 5 (o058 5Tl g (iSe
ol Jade o8 3p Sley ylel pley ps e -
25l ae, e oolawl b8 G170+ mbaw o olS solarul

aBlo) iug) al> e 50 silaleS -Y (o ile Y 5es)
oslital LB O e a5 s plasl Sloj sl 5 (oo

gy Al e 40 ac e ool BB OTAY . o o ol

adllans g0 S (lowd 9 (K b Sloogas ) Jgo

o <l o <Y o 1 J5 39 ps
Depth Texture Sand (%) Silt (%) Clay (%) TNP
0-30 S ) 61 30 9 0.134
Sandy loam
Pardil s a2 B ey o e &9 P ool
Pava (Mg/kg) Kava (Mg/KQ) Mg (mg/kg) Zn (mg/kg) Mn (mg/kg) Fe(mg/kg)
48 341 508 2.06 6.9 4.67

sl 9035 o0 Ahdebre 5 005 byl o>
W 4 oilo L3 L (stiy ook b 5l (2L ol
Tk bl 95 5l b J3U g9 o oslitl 2]
G 3l IV Bk Glie g ng by e Al
e (LS yo xS Veee)
G ol =28 G il Jolmo g (Fpao o o
e jl s 5 o odile Sl o = 3 ol
[V]
25 S5 asy5e Cud)b A o Sl e Caled)o
S oolizl L5 T asps Vo) TDR (g uSojlail Lolad
loyloss 3,50 50 48 )50 55kl (Al ouds yo5x |y 9 B e
3loolaiwl b bazals el 5 e ol a8 )8 w5l as
S susb, gadss e s 4 pladl TDR oK
o bl 5 aS 0 5wl 5l eadipse Jole o
ol Caws & S b, Slaogas =ie g TDR
sk Gomie bwg SOl iy ol dslre
o Jenslty (gl (g ylid i olKTs aliagds S
5y S gl ety e 55 e i
2 (TDR I sowlcawsas slacl) oz Cugb ) duo o 4
Ao W9y oA Lgf.fa)‘du‘ TDR oKiwo Las S uL“)

TDR GS ol lwl s e oS Lg)l,:.gT W)

)8 S )0 ey YA &S o Colas ggerme)s

Gl goloyee VO )b 5o aiy 5 (592 gy 4 SelS s
@5 sladle JuS ab bl glojhd by 4 ac) e
ol Ol )5 Djg0 Al pe a0 (s ey g
ly 5 gom slag )l o plowl CalS 51 e alalidl
sy dpe 55 5 sl 0oy U (ctalejl (slansls elos
Ldpdy &g phiie Do 5o, T alols 4y (a0 4l)
» ehdslre Glojles (5 e Jlesl b lojes
b Abdsle dsl 285 plonil Jlais g0 g0, Jolje
al>yo g (20 a8l (shug) Al ye 0 5800 g (ol yolie
g3 Al 0 50 5 ol Jloel (20l5) (oiul) al> 5o 55 p90
28,5 plonil K00y 559, ) ¢ 9900 alold 4 (b Jslows L
20 85 Jleel 5 S (o8l Jslows Jsl al> o 45 s 5l
A5 Jleel jlam (8L Jolre pgs al>ye g al> 1o
Ogal I8 ol (ol Jolone iz 285 plonil al> e
e 5 Ol o3 5o @l e Jlake i, b il
5 Crlas) S5 5y s 30,5 ploil e T ke
plasl 5 5 00,8 (Aldsbe ST L 1) (mope e FIA
Gl 35 5o el Bl T Jlake )87 o3k Jslone
iz Brae ol Glie (el Sl e 00905 SuBlosly
oa] jolic ol 5 5ed co soliul (V) alal 5 bl Jgloxs
W) My (P y0 eadpative slads s L) 35w



AD-

olic uzes 85 15 Qb sy (Ciby
2 S gkl obS el g S e Jod 5l Su59lg9)90
Gl i ws)S Sl g Sl ey ails al> e
@ Sl awslio 5 SAS jl38le 5 5l solawl b eesls

B )5 bl 10 Jless maw jo STl g,

el ai ) 0,90 316 plaie & ygoas LSS 59, ¥ alols
SlyleS bS5l gyeyie 0 0D (5093 BLL Hoad
g 8 el il S8 Sl o b Bolas &5
o, as) o Sles slizl 5 o les Jold o5 Slao
Slass (i 59 adgle o Slas ls o Slas « SO50em

ol ls Jlia 5g cra e e j0 Al slass gy jo aliw

16 -
14 - °
= 2 e
-_— S e
3¢ 1049 e [
> e
w s 84 e o
Y o @
r > 0]
P o 4
= y = 0.5167x + 2.0267
2 1 R = 0.8688
O T T T T 1
0 5 10 15 20 25

o> Cugb) vy
Volumetric moisture Content (%)

2§ bind ilxiuo § TDR oliws alwgds st cawdds S cugh y S - S
Fig. 1. The soil moisture curve obtained by TDR and pressure plates
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Fig. 2. Mean comparison for grain yield of barley cultivar Reyhan as affected by irrigation regimes and spraying of
barley. Treatments were S1: Without spraying, S2: Pure water spraying, S3: Nano iron chelate 1%., S4: Nano iron
chelate 3%., S5: Nano manganese chelate 1.5%o, S6: Nano manganese chelate 3%o0, S7: Nano iron chelate 1%o. +Nano
manganese chelate 1.5%o, S8: Nano iron chelate 3%. + Nano manganese chelate 3%o, S9: Nano iron chelate 3%. + Nano
manganese chelate 1.5%0, S10: Nano iron chelate 1%, +Nano manganese chelate 3%o, S11: Micro iron three per
thousand+ micro manganese three per thousand; W1: Control, W2: Water deficit stress at vegetative stage, W3: Water
deficit stress at reproductive stage.
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Table 2. Analysis of variance for barley traits influenced by irrigation regime and spraying
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**and " represent significant at 1% level and non significant, respectively
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Fig. 3. Interaction effect of irrigation regimes and spraying on the height of barley cultivar (Reyhan). Treatments were
S1: Without spraying, S2: Pure water spraying, S3: Nano iron chelate 1%o, S4: Nano iron chelate 3%., S5: Nano
manganese chelate 1.5%o, S6: Nano manganese chelate 3%o, S7: Nano iron chelate 1%. +Nano manganese chelate 1.5%o,
S8: Nano iron chelate 3%. + Nano manganese chelate 3%o, S9: Nano iron chelate 3%, + Nano manganese chelate 1.5%o,

S10: Nano iron chelate 1%o +Nano manganese chelate 3%o, S11: Micro iron three per thousand+ micro manganese three
per thousand; W1: Control, W2: Water deficit stress at vegetative stage, W3: Water deficit stress at reproductive stage.
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Fig. 4. Interaction effect of irrigation regimes and spraying on grain number of barley cultivar Reyhan. Treatments
were S1: Without spraying, S2: Pure water spraying, S3: Nano iron chelate 1%o, S4: Nano iron chelate 3%o, S5: Nano
manganese chelate 1.5%o, S6: Nano manganese chelate 3%o, S7: Nano iron chelate 1%. +Nano manganese chelate 1.5%o,
S8: Nano iron chelate 3%. + Nano manganese chelate 3%o, S9: Nano iron chelate 3% + Nano manganese chelate 1.5%o,

S10: Nano iron chelate 1%o +Nano manganese chelate 3%o, S11: Micro iron three per thousand+ micro manganese three
per thousand; W1: Control, W2: Water deficit stress at vegetative stage, W3: Water deficit stress at reproductive stage.



ABD gz 0 ,Shas gl g 0 ,Slas g9, 5K g o] Ol ol Jsle 30 1ye e g saal;

Ghaffari-Malayeri ) ;Koo g 5 e (5,lae ailsolw
ey, polie b Jgl=e b 55 &, 40 (et al., 2012
@ azgi b nlplo casidl cavs JYL (So3elsn o Sles &
gl SRRl amys 5 035 meddsilie o ool (1
paie BB oimen o (Tewari et al., 2005) olS 5 5
Mahler) . 5 g5msd gloe T b ool 5 ) 335
1S yaie 9o ol e i 9 @nd Westermann, 2003
el ulo ool 003l o 1 g | sbaginnugid

(Mortvedt, 2003) 55,5 o oL o sslio

S J) el 55 5 al Sliges b B Jslone

S fbes Rl cun gux b g S (S5l A5 e
rolis 59eaS (0 JS8) 0 (5 zala ples 5 Sojlae
Wd Gl o 580 g (ol yolis pgasa sdish,
Rl 4 e Wl oo ol Gl Caled ) 45 D9 oo Figis
8 wo )T At oo S o 335 (Sajlom o Skes
2ald b awglie ;3 gdion ) polie b (25h Jolxe oo
s a3l 1y o5kl (Sosslomr 3Shas o ine jobay
S 5 Slxdss (6,86 (Ramroudi et al., 2011)
,» Bagheri-Khoulenjani and Salamati, (2011)

Hdslre 5 okl b3y il o Gl 97 Slheo uSlio dumglio ¥ Jgur
Table 3. Mean comparison for barley traits as affected by irrigation regimes and foliar application

Ll aloow Slasy . .
R P il Jslxo g sk o e s 59 il ol
(Irrigation regimes) (Spraying) g P (Grain ngmber per
(cm) (number spike)
S1 57e-h 92f-j 32jkl
S2 53.33gh 102.33fg 32.67i-1
Wi S3 70b 128.67de 62.67c
S4 69b 151cde 81.67a
S5 68bc 147.67cd 64.33c
S6 63.67b-e 138.67d 77.67ab
S7 67b-d 132.67de 79.33ab
S8 68.67bc 130de 62.67c
S9 66.67b-d 165.67abc 72bc
S10 70b 171ab 75.33ab
S11 79a 187.66a 77ab
S1 52gh 73j-m 31.33jkl
S2 52.33gh 78.33h-1 42.33d-h
W2 S3 53.67fgh 76h-m 34.67h-1
S4 69b 86.33mn 49.67d
S5 60.33def 85.33kIm 30.33KI
S6 53.67gfh 98.33fgh 47.67de
S7 67b-d 104.33fg 42d-i
S8 50.33h 74i-m 44.33d-g
S9 54.67fgh 96.33f-i 44d-h
S10 52.67gh 89.67f-j 45.67def
S11 55fgh 110.67ef 39.33e-1
S1 57.33efg 36.33n 30l
S2 52.33gh 36.23n 35.33¢-
W3 S3 53.67fgh 55.33mn 35.22¢-
S4 69b 65.33kIm 39.67e-k
S5 63.67b-e 54.33mn 37.67f-1
S6 62c-e 76.33h-m 38.33e-I
S7 67b-d 69.67j-m 42.67d-h
S8 62c-e 57Imn 40e-j
S9 60.33def 66.67KkIm 32.67i-1
S10 66b-d 58.67Imn 43d-h
S11 62c-e 73j-m 46.67def
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Table 3. Ccontinued.

alol.Y Jous

8 ,Sdlos o Slos e le
ot w55 st S Jskmo st w1 Sa3bses Sudlo
(Irrigation regimes) (Spraying) (Grain yield) (Biological yield) Harvest)
(kg/ha) (kg/ha) (index
S1 1795n0p 3094.97m-p 58.21ijk
S? 2948.33e-h 4118.37f- 71.27ab
C
S3 3683.33a-d 5223.33cde 70.51a-d
S4 4221.67a 6275.03ab 66.82a-g
w1 S5 4221.41a 6105.03ab 69.15a-f
S6 3746.67abc 5823.30abc 64.22b-i
S7 3433.33b-e 5493.33bcd 62.30e-k
S8 3003.33d-g 4592.20e-h 65.20a-i
S9 4018.33ab 6210.57ab 64.56b-i
S10 4390a 6353.30a 68.58a-g
S11 2811.67e-j 4785.03d-g 58.79h-k
S1 1583.330p 2653.630p 58.73h-k
S2 2263.33h-0 3443.30i-0 65.71a-i
S3 2393.33f-n 3266.701-0 73.01a
S4 2758.33e-j 3907.20h-1 70.57a-d
W2 S5 3045¢-f 4841.63def 62.89d-k
S6 2733.33e-j 4056.70f-k 67.35a-g
S7 2670f-k 3840.03h-m 69.60a-d
S8 2296.67g-0 3426.70i-0 66.45a-h
S9 2203.33g-0 3470.03i-n 63.33d-j
S10 1820i-0 2973.33nop 61.39f-k
S11 2900e-i 4049.97g-1 71.67ab
S1 1290p 2343.30p 55.09k
S2 2140j-0 3813.30h-m 56.07jk
S3 1841.67m-p 2898.30nop 63.53d-j
S4 2625f-1 3871.67h-m 67.43a-g
W3 S5 2633.33f-k 4150.03f-i 63.33d-j
S6 2551.67h-0 4013.90g-1 63.70d-j
S7 2240h-0 3514.43i-n 63.85b-j
S8 2110j-0 3312.23k-0 63.27d-j
S9 1968.33k-p 3345.03j-0 58.61ijk
S10 1911.671-p 3116.10m-p 60.75g-k
S11 2168.33j-0 3335.03j-0 65.41a-i
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The meanings of the same letters do not have a statistically significant difference. Treatments were S1: Without spraying,
S2: Pure water spraying, S3: Nano iron chelate 1%o, S4: Nano iron chelate 3%o, S5: Nano manganese chelate 1.5%o, S6:
Nano manganese chelate 3%o, S7: Nano iron chelate 1%. +Nano manganese chelate 1.5%o, S8: Nano iron chelate 3%o +
Nano manganese chelate 3%o, S9: Nano iron chelate 3%o + Nano manganese chelate 1.5%o0, S10: Nano iron chelate 1%o

+Nano manganese chelate 3%o, S11: Micro iron three per thousand+ micro manganese three per thousand; W1: Control,
W?2: Water deficit stress at vegetative stage, W3: Water deficit stress at reproductive stage.
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Fig. 5. Interaction effect of irrigation and spraying on biological yield of barley cultivar Reyhan. Treatments were S1:
Without spraying, S2: Pure water spraying, S3: Nano iron chelate 1%o, S4: Nano iron chelate 3%o, S5: Nano manganese
chelate 1.5%0, S6: Nano manganese chelate 3%o, S7: Nano iron chelate 1%. +Nano manganese chelate 1.5%., S8: Nano
iron chelate 3%. + Nano manganese chelate 3%o, S9: Nano iron chelate 3%. + Nano manganese chelate 1.5%o, S10: Nano

iron chelate 1% +Nano manganese chelate 3%., S11: Micro iron three per thousand+ micro manganese three per
thousand; W1: Control, W2: Water deficit stress at vegetative stage, W3: Water deficit stress at reproductive stage.
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Fig. 6. Interaction effect of irrigation and spraying on harvest index of barley cultivar Reyhan. Treatments were S1:
Without spraying, S2: Pure water spraying, S3: Nano iron chelate 1%o, S4: Nano iron chelate 3%o, S5: Nano manganese
chelate 1.5%0, S6: Nano manganese chelate 3%o, S7: Nano iron chelate 1%, +Nano manganese chelate 1.5%., S8: Nano
iron chelate 3%. + Nano manganese chelate 3%o, S9: Nano iron chelate 3%. + Nano manganese chelate 1.5%o, S10: Nano

iron chelate 1% +Nano manganese chelate 3%., S11: Micro iron three per thousand+ micro manganese three per
thousand; W1: Control, W2: Water deficit stress at vegetative stage, W3: Water deficit stress at reproductive stage.
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