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Table 1- Soil physical and chemical characteristics before sowing in different soil depth

eSS, Sl elols Jlos S PR O R e o
Depth cm)  pH EC (dS/m) CaCOs (%) OC (%) Soil texture (meg ) n_2n
0-20 75 4.1 18.2 0.3 Sandy loam 153 300 1.6 53 06 0.7
20-40 7.0 3.9 17.9 0.4 Sandy loam 155 312 14 57 07 07
Sae oty g WWAY-AF el 5 Lo o She ol cwliilyn Lol - g
Table 2- Malekan station climate data in cropping year 2014-2015 and long term
Jh 9 (oo Cugho ook ol oo Lawgio Lo Jlas Lawgio Lo Sl lawgie S
Year Relative humidity Rainfall Mean T. Mean Min. T.  Mean Max. T. Evaporation

(%) (mm) Q) (69 (Y (mm)

2014-2015 48.6 328.4 10 7.3 21 144.5

Long term 51.3 283.9 14 7 21.3 204.7

T: Temperature
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s Ko Jtl s 53 i Bpan LIS 5 Sy Jsb wlS 5 s «Syslye o Shac 5 5
eor s Slae Sl plaSane n (595 Ol 5o O39S Srae by Jlite Sl g o giee
w30, FIAL ol cpieS 5ol o Shae a4 b o o )0 VWA b Ol sl o pd (5 i -0 S gxe
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Table 3- Analysis of variance (MS) the effect of treatments on yield and yield components

Ol s o solil as o Sielgm o, Sles &l o, Sles ols" o Slos als i 39
S.0.V. DF Biological yield Gain yield Straw yield T.KW
Replication 1 394842"™ 21961"™ 603040 11.05™
AM! 2 3412566 67072" 2544660 80.14"
Nitrogen 4 5015516 " 477122 2412280 10.63™
AM x Nitrogen 8 50741 6036"™ 75325"™ 3.31™
Error 14 329921 5864 275078 6.78
CV (%) - 12.7 4.9 17.9 8.5

Beoyd S g iy Jleizl zolaw 1o lo gae BT g jlo s M| 042 pie o a4y i g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.

1) Application method = &,a0 59,
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LS Slas plo g 0,Slee glizl o Slas b jlasd SOl o 52Kko) (il ylg 4525 =Y Jgaz aslol
Table 3- Analysis of variance (MS) the effect of treatments on yield and yield components

A JUREL I SO ‘_goljl a0 g axly o alas slaws Al [0 wls slows Sl sl 059y Bpas 2,5
S.0.V. DF No. spike/m? No. seed/spike Harvest index N use efficiency
Replication 1 45™ 1.647™ 0.005678"™ 13.4™
AM? 2 43700™ 14.421 0.006826* 252"
Nitrogen 4 8816™ 3.398™ 0.000961" 29177
AM x Nitrogen 8 2537™ 3.276™ 0.000627™ 4.6™
Error 14 1142 2.423 0.001703 1.8
CV (%) - 6.4 10.3 11.6 14.0

Ao ) S gty Jleasl sl 10 lo gixe DS g o xe IS 8929 pas o ey sk g 3 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.

LS Slio plu 5 ,Shes lizl o Shos » bjlass il (Slaye (Sle) il ly 325 -1 Jgoor sl
Table 3- Analysis of variance (MS) the effect of treatments on yield and yield components

Sl oo @bl ez g gl b Jsbo ISy Jsb Sl Job oS nlo Job
S.0.V. DF Plant height  Spike length  Peduncle length Penultimate length Length of other nodes
Replication 1 12.1™ 1.07™ 5.1™ 0.9™ 1.4™
AM! 2 417.8” 1.03™ 60.5" 20.4” 836"
Nitrogen 4 38.1" 0.66"™ 21.7" 2.5™ 41"
AM x Nitrogen 8 15.5™ 1.20™ 3.9 11" 3.8™
Error 14 11.0 0.84 2.8 1.0 15
CV (%) - 5.2 13.0 8.5 7.3 5.2

Boys SO g iy Jleixl malaw 1o lo pe BT g o pxe BN 8929 pus o iy ik g 3 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
g g p p p y
YAD
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Table 4- Mean effect of nitrogen application methods on yield and yield components

Soielgm o ,Sles &lo o ,Slos ol & Slas
Spae i) Biological yield Gain yield Straw yield als 52 59
Application method (kg/ha) T.K.W. (9)
Placement 4076.7 b 1499.2 b 25775b 33.3a
Urea+25 mm H,0 4270.7 b 1560.1 b 27106 b 3lla
Urea+50 mm H,O 51715a 1661.4 a 3510.1a 27.7b
LSD (5%) 550.9 735 503.1 2.49
L &yl sire DS w7 Jlis! zlaw ;0 LSD a305) owbel Wl ge S yiie By gl eiw o 0 AT ol Sl

ol Kass
Means in each column fallowed by similar letters are not significantly different at the %5 probability level
(LSD Test).
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Table 4- Mean effect of nitrogen application methods on yield and yield components

B pan o9, g axlg yo ali slaws als o ails slows Cubls y el 0395 B yas 28
Application method No. spike/m? No. seed/spike Harvest index N use efficiency (kg/kg)
Placement 464.1c 145b 0.37 a 104 a
Urea+25 mm H,0 522.2b 14.3b 0.37a 10.7 a
Urea+50 mm H,O 594.8 a 16.5a 0.33b 75b
LSD (5%) 15.11 1.49 0.03 1.46

Bl K085 b gl e B v yo my Jleis ! mhaw ;5 LSD fyge3T ulusl yy coiisl so S yidin By (glls ygiw yo 50 a5 slo il
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).

U598 B pas sy, ;0 (2L Slas plue g0 Slee glizl o Sloe (1Kl avglae -F Jgax aslol
Table 4- Mean effect of nitrogen application methods on yield and yield components

o8 sl
Spels) s Job JSisy Jsb Coon iy Jobo Lo e
Plant height ~ Spike length ~ Peduncle length  Penultimate length g

b yan by, nodes
Application method (cm)

Placement 58.1c 6.7a 174c 12.1c 21.5b
Urea+25 mm H,O 62.6 b 7.1a 20.0b 13.5b 22.0b
Urea+50 mm H,O 709 a 7.3a 22.3a 15.0a 26.7a

LSD (5%) 3.17 0.87 1.61 0.94 1.17

35,105 508 b (gl e M vy gy Jleio ] mhaw 3 LSD (yg03T lisl yr coiisly so S pidn By (sl ygim 5o 50 a5 sla i Silo
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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Figure 1- Relationship between nitrogen application and grain yield in different N application
methods (A), number of spike per m2 and grain yield in different N application methods (B),

mean of number of spike per m2 and grain yield (C) and nitrogen rates with agronomy nitrogen
use efficiency in different N application methods (D)
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aib oo LS ;o 2 FolS e S0 a5 00 paiS 59,8 (soladl Sl edgaze ;0 ohgar KL

5 poel,l5 solatl jelatads Wil cenl mols 0,5l G pan sl i, 5 5 i «(Feiziasl et al., 2014a)
Slal o L b csls ax g 5 pate cnl 5l eslinal oLl 4 ails o Shoe s ogdle Wb ¢ 559,50 565
Ol o oo abaly 9929 13 (6,500 (Saegh oged wdgi | olail o See (5 A Ol 055
wloo) S )55 puiS (sl Sas bl ;o ohga | ek I eslinl QLI 5 (Bras ek
(Faraj, 2011; Feiziasl and Pourmohammad, 2014)
5 0LS gy igys ol ol |y el ol cde (Sowers et al., 1994) |, Ken g o g
OLlen 5 ooliee, ioged il (g Gras YL polie o ol Sl Gl Geiomes
oo (8l 9 20,0 VY ((Np) vals s b awslis o |, zals -l (Rahimizadeh et al., 2010)
ool Cowsay plie 5l Gl Jloas &5 W8S (5155 paiS Jgaze gl wey0 Yo puiS - palS (ogls
Sowers et ) ail (m20) Gialejl o @oSb Ll s Gilgs o o BYo 5l (S5 aS sl oo yol> iagh
515 5 0D oS aeme Ll o8, noodle ) (s 5l ool oIS ke (92 «(@l., 1994
(Ayadi et al., 2014) oS o psS 59500 SBpas Hlo) 9 S 10 39390 Cugby i 05 9d (S
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Table 5- Mean effect of nitrogen rates on yield and yield components

So5edgm o, Slos als o,Slas ols" o Slos

058 Biological yield Gain yield Straw yield als 5o o9
Nitrogen (kg/ha) (kg/ha) T.K.W. (9)

0 31736¢ 1164.4d 2009.3 ¢ 30.1a

30 4880.5a 1702.8 b 3177.8 ab 32.6a

60 5475.1a 1892.8 a 3582.2 a 31.3a

90 4995.6 a 1678.9b 3316.7 a 30.3a

120 4006.6 b 1429.0 ¢ 2577.6 bc 29.1a

LSD (5%) 711.3 94.8 649.5 3.22
b gl ine M ao s iy Jlis! mhaws ;8 LSD 503l Lolsl s carisl o Syiiie By glyls gt jo 10 a5 olo . Sile

R K IR
Means in each column fallowed by similar letters are not significantly different at the %5 probability level
(LSD Test).
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Table 5- Mean effect of nitrogen rates on yield and yield components

0595 gaw axly jo alos sl Al ;o alo olass Cubls y el 095w B yas 28
Nitrogen (kg/ha) No. spike/m? No. seed/spike Harvest index N use efficiency (kg/kg)
0 467.4 ¢ 143 a 0.37a -
30 520.1b 16.2a 0.35a 179a
60 571.1a 15.0a 0.35a 12.1b
90 543.4 ab 153 a 0.34a 57c
120 520.8 ab 146 a 0.36 a 2.2d
LSD (5%) 19.51 1.92 0.05 1.68

Bl K085 b gl e B v ys my Jleis ! mhaw ;5 LSD fyge3T ulusl yy coiisl oo S e By (glls ygiw jo 50 a5 slo il
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).

U595 B pan alizee polie jo olS Slas plu o, Sles slizl o, Sloe 5k dslin -0 Jgaz aslol
Table 5- Mean effect of nitrogen rates on yield and yield components

g gl b Job Jssly Jsb ey Job o5 nlo Jsbo
059 Plant height ~ Spike length  Peduncle length  Penultimate length  Length of other nodes
Nitrogen (kg/ha) (cm)

0 64.5a 6.6a 20.7a 13.8a 22.8a

30 64.7 a 72a 215a 14.2a 22.7a

60 63.3ab 74a 196a 13.0a 23.5a

90 66.8 a 6.8a 210a 13.9a 24.8a
120 60.0 b 7.2a 16.7b 12.6a 23.4a

LSD (5%) 4.09 1.13 2.08 1.2 1.5

35,105 K08 b (gl e M v s gy Jleio ] mhaw 3 LSD (9031 lisl yr coiisly so S piden By (sl ygim 5o 40 a5 sla i Sile
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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(McLaughlin et al., 2011; Leikam, 2015
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Table 6- Analysis of variance (MS) the effect of treatments on current photosynthesis and remobilization in wheat

Ol yss aie soliT as o Saze JWl 5o Saze JWa! g sazme Jlail ol )l
S.0.V. DF Dry matter remobilization ~ Remobilization contribution ~ Remobilization efficiency
Replication 1 1817™ 42™ 1393™
AM! 2 15017 582" 3781
Nitrogen 4 3123™ 301" 4251"
AM*Nitrogen 8 719" 46™ 361™
Error 14 1287 93 830
CV (%) - 31.1 25.4 37.7

oy S g iy Jleiml zolaw o ls gee BT g jlo sixe M| 0g2g pie (o iy ki g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.

1) Application method = G ,as i,
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Table 6- Analysis of variance (MS) the effect of treatments on current photosynthesis and remobilization in wheat

ok gk 4z° Gl Fwgld lree Gz Fwgid g Sl g )8
SO V. @3l Current Contribution of current Efficiency of current
T DE photosynthesis photosynthesis photosynthesis
Replication 1 222" 1393™ 380™
AM* 2 659" 37817 3017
Nitrogen 4 4783" 4251” 698"
AM*Nitrogen 8 61™ 361™ 71™
Error 14 59 830 25
CV (%) - 4.9 122.3 9.2

Doy S g iy Jleiml zolaw (o lo ge BT g jlo jixe WIS 042 pie (o iy ik g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
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(F Jaaz) il Gl 5 2o b fyiecs (IS 5 Saslaes 3 Skac)

e S d0zme JUI pr Fge Jolge 5l (G g 0,1 Slge sacme JUI 3 (sere R ()3P0 Sl
9o dazme Jl rals 5 (il cel i ey Cond (nl (09 Gl 9 Vb a5 wllioe (55
93 0l 0,33 (sloaiB 8 g olge daze WLl SIS Al 4 a5 L 505 (sam 5 (BlUm, 1998)
Ol 9 (a8l pl3d (gl Lol ¢ (550 ©08) puiS slacadsd) (Sil) g9 b G Dol Bl
Lyls jo elel ol 5 «Blum, 1998; Farshadfar and Amiri, 2016) s ls I8 Sas i
(57-).: Lol o0l w)‘)f ‘AJ.S B O‘BA ddoo JLQ..:‘ K9y » u] u‘))‘ LS‘)" g5’3L‘L‘"“ C)L.) s@.:ﬁja) s
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(Blum, 1998; Ardalani et al., 2015) aib oo (s Lol Lol 51 505 oS o adle
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o) (Ebadi et al., 2007) ), Kon 5 sole 058,535,155 a0 YY-YA Lo g 5 Lol bl 5l aige
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Table 7- Mean effect of nitrogen application methods on current photosynthesis and remobilization in wheat

B . Sazxe JWl oo Sazme Jlas! ppw Saze Jlasl oLl
Applic;;;r:yr;)ethod Dry matter ren;obilization Remobilization contribution Remobilization efficiency
(g/m) (%) (%)
Placement 77.6¢C 29.4b 57.1b
Urea+25 mm H,O 113.1b 40.4 a 76.2 ab
Urea+50 mm H,O 155.0a 441 a 96.0 a
LSD (5%) 344 9.3 27.6

5,108 55085 b gyl e S asyo gty Jleisl zlaws ;0 LSD O395) ooleol o Wil oo S e B> Gl e ;o 0 aS ol Sk
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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Table 7- Mean effect of nitrogen application methods on current photosynthesis and remobilization in wheat

b pan by, Gl Fwgtd lree Gz Fwgid Sl Fiwgtd 2l
Application Current photosynthesis Contribution of current Efficiency of current
method (g/m?) photosynthesis (%) photosynthesis (%)
Placement 1496 b 429 a 58.6 a
Urea+25 mm H,0 155.6 b 23.8ab 56.3 a
Urea+50 mm H,0 165.7 a 40D 48.1b
LSD (5%) 7.4 27.6 4.8

3l K085 b gl e B v ys my Jleis ! mhaw ;5 LSD fyge3T ulusl yy coiisls so S e By (lls ygiw ,o 40 a5 oy il
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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Table 8- Mean effect of nitrogen rates on current photosynthesis and remobilization in wheat

ST Sazee JEL! o5 Sacre JUEH o Saze Jal o,
Nitrogen Dry matter remobilization Remobilization contribution Remobilization efficiency
(kg/ha) (g/m?) (%) (%)
0 131.3a 441 a 1135a
30 126.1a 38.8a 74.2 bc
60 112.0a 38.8a 59.0 bc
90 76.8 a 26.0b 45.4 ¢
120 130.0a 42.3a 90.0 ab
LSD (5%) 44 .4 12.0 35.7

Bl K085 b gyl e B s yo my Jleis ! mhaw ;5 LSD fyge3T ulusl yy coiisl so S yidie By (glls ygiw yo 50 a5 o il
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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Table 8- Mean effect of nitrogen rates on current photosynthesis and remobilization in wheat

0395 Gl Fwgtd e Sl ogld e Sl Fwgid 2l
Nitrogen Current photosynthesis Contribution of current Efficiency of current
(kg/ha) (g/m?) photosynthesis (%) photosynthesis (%)

0 116.0d 135¢ 40.0d

30 170.3b 25.8 ab 54.2 bc

60 189.3a 41.0ab 69.2a

90 167.9b 54.6 a 58.6 b

120 1429¢c 10.0 bc 498 ¢
LSD (5%) 9.5 35.6 6.2

35,05 K08 b gl e M s ys gy Jleiol mhaw 8 LSD (yge3T lisl yr coiisly so S pidn By (g1l ygim 5o 50 a5 la i Sile
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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