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Tablel- Applied treatments in field and date of cultivation and harvesting and soil properties
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Fig. 1. Automatic apparatus for coefficient of friction (R) and mechanical properties testing machine (L)
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Table2- Mean and standard deviation values-for primary physical properties of safflower seed and Duncan based

classification
(05) 92ty oy (o o) z - pshd  (Josheo) . o a8 (o o) Coles (o (o) oy (30 (o) Job  lowd
Seed Mass (9) AMD (mm) GMD._(mm) Tickness (mm) Width (mm) Length (mm)  Treatment
0.048(0.01) >4 5.38(0.21)" 5.11(0.22) >¢ 3.74(0.22) % 4.51(0.23)™  7.88(0.30) ° ad*
0.045(0.01) %t 5.47(0.25)® 5.18(0.27)® 3.79(0.25)° 4.45(0.27) % 8.14(0.39) * ae
0.043(0.01) & 5.34(0.20) 5.06(0.19) coefe 3.68(0.20) % 4.46(0.23)>  7.88(0.36) ™ af
0.040(0.01)" 5.32(0.22)* 5.03(0.20) e 3.67(0.18) % 4.39(0.18)°  7.89(0.46) > ag
0.045(0.01) *fe 5.33(0.16) 5.05(0.16) *f 3.69(0.16) °%f 4.47(0.24)>  7.85(0.35) % ah
0.042(0.01) " 5.25(0.28) 5.02(0.29) feh 3.71(0.20) >% 450(0.34)®  7.58(0.41) % ai
0.046(0.01) <t 5.46(0.25)% 5.16(0.26) ™" 3.76(0.26)* 4.53(0.29)™  8.09(0.34) " aj
0.049(0.01) % 5.34(0.43) 5.07(0.41) % 3.65(0.28) e 4.52(0.36)® 7.77(0.59) % bd
0.049(0.01) % 5.31(0.25) % 5.02(0.24) %feh 3.63(0.26) & 4.46(0.24)>  7.84(0.43) % be
0.042(0.01) & 5.31(0.27) % 5.05(0.28) & 3.69(0.29) bedet 447(0.23)™  7.76(0.33) % bf
0.047(0.01) > 5.21(0.26)¢ 4.97(0.27) "¢ 3.62(0.25) ¢t 4.47(0.29)™  7.51(0.33) ¢ bg
0.049(0.01) 5.40(0.25)™° 5.10(0.24) 3.68(0.18) % 4.49(0.26)™  8.01(0.41)® bh
0.047(0.01) > 5.22(0.17)°¢ 4.94(0.16)" 3.60(0.12) & 4.34(0.19)¢ 7.71(0.32) bi
0.040(0.01)" 5.24(0.41) % 4.96(0.39) " 3.57(0.30)¢" 4.44(0.38)™  7.81(0.54)* bj
0.045(0.01) %™ 5.33(0.16)* 5.07(0.18) °%f 3.69(0.19) bedef 4.52(024)™  7.80(0.26) © cd
0.047(0.01) > 5.35(0.20) 5.05(0.21) et 3.66(0.21) &' 4.46(0.24)>  7.93(0.30) > ce
0.046(0.01) >edef 5.34(0.21)* 5.07(0.21) % 3.71(0.25) % 4.54(0.25)™  7.80(0.37) % of
0.055(0.01)® 5.49(0.19)* 5.22(0.20)° 3.87(0.23)° 458(024)°  8.01(0.30)** cg
0.048(0.01) > 5.32(0.28) % 5.06(0.31) et 3.63(0.23) f&h 4.47(031)™  7.81(0.40) % ch
0.049(0.01) 5.26(0.21) % 4.96(0.23) " 3.56(0.22)" 4.31(0.18)¢ 7.78(0.30) * ci
0.050(0.01)"° 5.38(0.20) ™ 5.10(0.19) " 3.74(0.19) ™ 4.51(0.20)™  7.88(0.37) ™ ¢j

GMD: Geometric Mean Diameter

AMD: Arithmetic Mean Diameter
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Table3- Mean and standard deviation values for complex physical properties of safflower seed and Duncan based

classification
hds JSs 1o3gi  JKa 5 o luno
L
() dsdss o 51 0,5 5hS) 70 3 055 5kS) o (sho) D i Cugys s
g (e (s ( (@20 o o) Sphericity e
Porosity : - & Surface area (decimal) Treatment
Seed densaity Bulk den%ity Projectec; area (mmz)
(kg m™) (kg m™) (mm°)

47.39(5.55)*  916.9(0.06) ™ 494.9(0.02) %" 0.287(0.03) ** 82.19(6.86) ¢ 0.649(0.02) " ad*
37.83(7.65)™  732.1(0.13) > 448.0(0.05) & 0.329(0.03) 84.01(8.11)™® 0.637(0.02) & ae
35.54(20.02)®  713.5(0.21)°* 425.9(0.01) ™ 0.264(0.03) 80.50(6.17)°* 0.641(0.02) & af
36.27(16.87)®  708.1(0.23)% 419.7(0.02) 0.298(0.05) ** 79.72(6.42) % 0.640(0.02) & ag
48.04(6.28)*  923.3(0.11) 474.3(0.01)° 0.300(0.02) ** 80.14(5.17) % 0.645(0.02) *f ah
35.49(11.84)®  674.8(0.15)¢ 457.7(0.04) & 0.293(0.03) ** 78.92(8.77) %* 0.663(0.03)* ai
44.40(14.96)®  879.1(0.21) ®ed 463.1(0.01) 8 0.283(0.03)** 83.77(8.31)®¢ 0.637(0.02) & aj
44.48(4.67) ™ 954.2(0.09) 525.9(0.02) ** 0.294(0.08) ** 81.42(13.36) %4 0.653(0.02) ™ bd
45.39(6.78) * 936.6(0.13) ®* 504.4(0.01) > 0.317(0.03)® 79.37(7.60)%"  0.642(0.03) 4" be
44.92(5.74)*  777.9(0.25) *™%*  519.6(0.05) 0.280(0.05) ** 80.30(9.01) * 0.652(0.02) > bf
43.69(3.51)®  873.5(0.13) % 530.4(0.03)* 0.282(0.05) ™* 77.79(8.47) 0.657(0.03)* bg
44.98(2.92)*  899.3(0.09) **d 509.6(0.03) "% 0.309(0.02) ** 81.82(7.49) > 0.633(0.02) " bh
39.63(7.13)™®  937.4(0.12) *° 559.1(0.00)° 0.282(0.02) ** 76.66(5:12) f 0.641(0.02) & bi
39.23(10.98) ®  783.5(0.13) % 464.3(0.01) 0.252(0.02)° 77:79(12.36) " 0.643(0.02) **¢ bj
44.46(3.01)®  911.7(0.16) ¢ 526.3(0.03)® 0.312(0.06)® 80.58(5.57)°%  0.649(0.02) b od
30.65(11.23)°  794.9(0.13) 539.4(0.02)® 0.313(0.03)® 80.39(6.53) * 0.639(0.02) & ce
38.15(8.74)™  806.6(0.21) ™ 485.9(0.07) *' 0.304(0.04) *© 80.99(7.38) ™% 0.651(0.03) ™% of
40.33(6.47)™®  895.7(0.19) % 558.2(0.02) 0.337(0.06)* 86.19(6.45)* 0.654(0.02) " cg
4224(791)®  935.7(0.13) ™ 532.0(0.01)* 0.332(0.02) 79.53(8.45)*"  0.650(0.02) > ch
40.46(4.01)®  893.1(014) ™% 556.9(0.02)* 0.283(0.02) ™ 76.76(6.54) " 0.629(0.02) ci
43.73(6.25) ™ 962.4(0.08) * 537.3(0.02)® 0.296(0.01) % 81.79(6.14) > 0.645(0.02) < ¢j
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Table 4- Mean and standard deviation values for mechanical properties of safflower seed and Duncan based
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Table 5- ANOVA and significance level of treatments for mechanical properties
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M.S DF Variables
0.000 11.573 0.041 2 Irrigation (¢, B ) )
0.005  4.101 0.014 6 Nutrient wis oS i) )3 S ks
0.000  5.799 0.020 12 Nutrient x Irrigation s Xz Derormation at rupture point
0.020 4.476 436.872 2 Irrigation (¢, L )
0014 3232 315.473 6 Nutrient 4 NES S95
0.007 3.047  297.441 12 Nutrient x Irrigation ¢ liX 4 Rupture force
0.537 0.638 0.000 2 Irrigation (¢, ) )
0.000  6.629 0.000 6 Nutrient i S (5551
0.001  4.079 0.000 12 Nutrient  Irrigation .s,LiX 45 Rupture Energy
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0.000 15835  5281.864 12 Nutrient  Imigation )X Modulus of elasticity
0.002 8225  1613.417 2 Trrigation ¢ bl ‘
0.000 8210  1610.341 6 Nutrient s

. L o Hardness

0.000 8006  1570.382 12 Nutrient  Irrigation .s,LiX 435
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Fig.5. Means of the safflower rupture force (L) and deformation at rupture point (R)
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Fig.8. Means of the safflower modulus of elasticity at various treatments
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