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Table 1. Metrological data in Arak city in cropping year 2016-2017
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Table 2. Physical and chemical soil properties of the experimental site
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R Absorption  Absorption  Absorption  Absorption - R
Soil s g available  available  available  available 1 o S oo
depth EC pH N P Zn Fe Mn OC  Sand Silt  Clay
(cm)  (dS/m) (%) (mg kg™ (%)
0-30 0.87 7.7 0.12 8 2.7 6.5 15.1 1.2 49 28 23
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Table 3. Analysis of variance of measured traits in safflower under application of biochar, seed priming and foliar

application
Sy yT Las B
o, eabek of Glgime ol ol 6‘5-:‘-"“ ‘5‘5-'.&0
')‘, Excise leaf S o il  Judesls b Judo)ls
el water Relative water Electrolyte Chla ~ Chlb
S.0.v X gbe gy retention content leakage  content content
Replicate SIS 2 2.83m 13.57"™ 21620™  0.0039" 0.0113™
(BB")Jchar S 2 5.127™ 14.06™ 516578 0.0056™ 0.0060™
Ea el @S ol 4 6.42 14428 0.0395  0.0063
(Ppr)'m'”g Sownsly 2 25.57™ 16.951 3678™  0.2543° 0.0211™
BxP Kooyl X 5l 4 62.90" 5.66" 77268™ 0.3199™ 0.0510™
Eb e S obdl 12 14.94 99594 0.0390  0.0069
Spray (S) b Jolxo 1 10.41 " 3.50m™ 12165™  0.0054" 0.0016™
BxS b delxe X lrgn 2 94.30 ™ 2.09 99515™  0.1546 * 0.0692""
PxS ol JgloraX Soowos | 1 3 53.76 ** 127.75™ 100748™ 0.1724™  0.0029
BxPxS (ol elxe X Suosly X jlagm 3 38.38™ 2.15m 50977  0.1949™ 0.0325™
Ec e o d )T ol 18 18.93 93823 0.0332  0.0026
CV% Oyl - 6.96 2065 2258  13.77
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Table 3. Continued alol.Y Jgoo
Cald >L%

P f:’ Wls oyShes  égy 8 yShas

6ol F'sv"gfgh‘iry Harvestindex  Grainyield  Oil yield
SOV s @be Gt of head
Replicate S5 2 5.19* 1.31m 68852.04™  2698.98"
?E;;’Char s 2 67.90"* 132.60"  733768.97"  54653.81"
Ea shol @8 oliil 4 0.38 15.92 2522049  2693.100
E’Ff)‘ming I 6.76™ 18.16™ 2409.71% 914.59"
BxP Sigoglyy X slogn 4 8.14ns 136.80" 24102470  16201.04™
Eb Ao laal 12 7.13 10.69 25702.92 1577.65
Spray (S) lelxe 1 0.19™ 48.09" 6968.77™  4016.57"
BxS Abdslre X Jlazgw 2 0.67ns 55.07°  393310.87"  22695.67"
PxS Sl JplreX Sty 3 23.71° 130217 852210.71"  45131.46™
BXPxS ol olrne XKooty X jlogm 3 3537 1.81™ 100740.71  6255.12™
Ec o e d S bl 18 6.73 12.11 37165.94 2276.91
CV% Ol cypo - 16.61 9.58 16.76 16.79

bl e 2oy S g iy sl mhaw 5o s e lo e S pae ko o 5 4 ** * s
¥, ** Significant at 0.05and 0.01 level of probability, respectively
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Table 4. Mean comparisons of two-way interaction factors the measured traits in safflower under application of biochar,

seed priming and foliar application

Sy oo O (Glgizno

b lojl gl ylow 0j9f Cubld p (2Ll )
Experimental Relative water Harvest index of ails o y5das KRR S
treatment content head Grain yield QOil yield
Biochar x Priming (%) (kg/ha)
Soeslp X ylaram
B1P1 59.64* 37.61a 1231.85° 300.29b¢
B1P2 61.46* 34.84bc 1174.78° 300.83 b¢
B1P3 63.332 30.99cd 943.00°¢ 223.224
B2P1 61.802 35.79b 1250.51° 307.84%
B2P2 63.712 41.78a 1507.88* 383.40°
B2P3 63.48* 40.74a 1339.51% 338.85%
B3P1 63.04* 34.02abc 926.40°¢ 227.39¢
B3P2 62.532 30.39d 788.50°¢ 192.25¢
B3P3 63.49* 40.70a 1183.81° 283.44¢
Biochar x Spray
ol el Xl gw
B1S1 61.932 34.29¢ 1278.00% 321.94%
B1S2 61.022 34.67bc 955.08 227.6°
B2S1 62.86* 39.74a 1372.66* 344 88"
B2S2 63.14* 39.13a 359.28* 341.84*
B3S1 63.47* 32.10¢ 832.17¢ 211.57°
B3S2 62.57* 37.98ab 1100.31% 257.15°
Priming x Spray
ol delome X Souosl
P1S1 60.74% 35.34 bed 1112.69% 276.30°
P1s2 62.25%¢ 36.27 b 1159.82% 280.71b
p2s1 64.50% 37.54° 1321.85% 338.33¢
p2s2 58.70°¢ 31.934 827.47¢ 199.78¢
P3S1 61.16%¢ 33,13« 954.224 242.834¢
P3S2 65.702 41.82% 1356.66° 320.84%

G pas pae D Bl jlai o )lo e 370 Jlaxol gl 50 Sils (glasels siz 503l olusl 1 cyginm 5o 50 alie By, b sloSileo
b Sionly P3¢ laiie OT L Kivonlyy P2 e Kol 900 1P t)lorgus S 40 05 Ve G pae B3 ¢ )logn 1S 10 50 Bpae B2 ¢ jl>g0
Sl Slacls b (il Joloeo :S2 ¢ Jgame ST L (i Jglore :ST ol Kbl

Means followed by the same letters in each column, are non- significantly different (P = 0.05) according to Duncan’s multiple
range test. B1: Without biochar, B2: Application of 5 t/ha biochar, B3: Application of 10 t/ha biochar; P1: Without priming,
P2: Seed priming with distillate water, P3: Seed priming with salicilyc acid; S1: Spray with water, S2: Spray with salicilyc

acid.
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Fig 1. Effect of biochar different levels on ion lekeage
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Table 5. Mean comparisons of three-way interaction factors the measured traits in safflower under application of

biochar, seed priming and foliar application

Slgimo
ilosT sojlos oadiglid Sy o bis  JudoulS lpizmo Judg)lS Glyime  wbel)lS S Sis o5y
Experimental Excise leaf water a b Carotenoid  Flower dry 95
treatment retention Chlacontent Chl b content content weight Oil yield
(%) (mg/g fw) (kg/ha)

B1P1S1 29.14b¢ 0.89% 0.298° 0.429° 14.32: 322.92b
B1P1S2 2741 0.56° 0.309° 0.340¢ 15.11° 277.65
B1P2S1 33.68* 0.92° 0.306° 0.356° 11.30° 373.98°
B1P2S2 30.00° 1.18? 0.5022 0.578 12.952b¢ 227.77¢
B1P3S1 30.69° 0.314 0.296° 0.302¢ 14.62: 268.93¢
B1P3S2 26.32¢ 1.07 @ 0.475* 0.482° 12.07% 177.51¢
B2P1S1 27.32°¢ 1.172 0.391° 0.449¢ 13.76° 282.154
B2P1S2 29.10¢ 0.95° 0.411° 0.412¢d 17.82% 333.53¢
B2P2S1 23.62¢ 0.51¢ 0.410° 0.519° 19.38 491.252
B2P2S2 31.78P 0.72¢ 0.307¢ 0.3744 15.32% 275.544
B2P3S1 33.70P 0.82% 0.480* 0.6232 17.14% 261.244
B2P3S2 36.95° 0.66 < 0.303¢ 0.350¢ 18.822 416.46°
B3P1S1 30.05% 1.072 0.494 © 0.428° 16.76° 223.83°
B3P1S2 32.08° 1.012 0.571* 0.553% 16.93% 230.94°
B3P2S1 34.95° 0.69° 0.288¢ 0.304¢ 18.50% 212.53%
B3P2S2 20.57¢ 0.44¢ 0.2544 0.266° 12.11 °f 171.97¢
B3P3S1 29.36° 0.77° 0.415°% 0.453b 14.16° 198.34 be
B3P3S2 30.02 ¢ 0.73% 0.288¢ 0.266° 19.88° 368.55°

A5l (gl e BB ozl mlaws jo SSls slasals sz (ansl ulul 3 (Gl s mhaw ;8 50) 5w ;o 0 il Bg,> L sl Sls
Means followed by the same letters in each column (in each biochar level), are non- significantly different (P = 0.05) according

to Duncan’s multiple range test
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Table 6. Correlation coefficient between the measured traits of safflower

Traits <l 1 2 3 5 6 7 8 9 10
! Sy S lgima 1
RWC
2 o adad S Of > 0217
Excise leaf water
retention
3 S s e <0.387 -0.29™
Electrolyte lon
4 a Judg lS slyize -0.18%  0.16™ -0.04"
Chl a content
5 b Juda ks lgime -0.03™  0.02%  0.12  0.69"
Chl b content
6 s 5 gleize -0.18% 0.04™ -0.04™ 0.55° 0.86™
Carotenoid content
7 JF Kis oys 0.58% 0317 -0.24™ -0.22%  0.04™ -0.04™
Flower dry weight
8 oj9é coblop sty 0.45%  0.04™ -0.63"" -0.07™ -0.04" 0.04™ 0.52"
Harvest index of head
9 als o, Slec 0.58%  0.08™ -0.68" -0.29" -0.22™ -0.06™ 0.52" 0.83"
Grain yield . X . .
é - ofeyo,dee 0.56%  0.14™ -0.717 -0.22™ -0.24™ -0.06"™ 0.49° 0.80 0.98 1
Oil yie

il ge 2oy S g el maw (ol pixe ls gixe BB pae Kb ui 5 4 FF * ns
¥, *¥%* Significant at 0.05and 0.01 level of probability, respectively
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