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Table 1. Weather statistics of 2013-2015 for Gonbad-e Kavus Agricultural Research Station.

5 S Bl glos Lo gue Sl (gles Lo gz
° Precipitation (mm) Mean of min. temp. Mean of max. Temp.
Months 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15
December ,3i 294 64.3 10.2 6.7 13.4 10.4
January (s» 12.2 38.6 7.8 7.8 111 115
February . 20.7 50.7 6.5 9.6 8.9 13.6
March il 67.5 55.1 114 10.8 141 14.2
April o355 48.6 15 16.7 16.7 19.9 20.4
May =igos)l 14.8 3.8 24.9 22.6 29.2 28.2
June sls = 42.1 0.1 27.8 29.8 32.9 34.6
Total o 235.3 227.6 - -
Mean u.iu - 15.04 14.85 18.50 18.98
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Table 2. Soil properties of experimental field.
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s S o o &t . Js Organic <, Sl
B Zn Mn Fe Total K P Total N C - S Soil
(mg/kg)  (mg/kg) (mglkg)  (mglkg)  (mg/kg)  (mglkg) ) o E.C. pH Texture
@A) : ds/m?

2 0.5 4.1 4.9 450 135 0.15 15 0.73 7.8 UJ =

Silty-loam
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Table 3. Agronomic characteristics of the studied safflower cultivars.

caals oy G e S o olasie
Goldasht Padideh Soffeh Golmehr Agronomic characteristics
3 S 3 5 S
Red Orange Red Red Flower color
B Sl Sl B S Canss
Thorn-less Thorny Thorny Thorn-less Thorn
e Slw) ol )
80-100 150-170 130-150 130-150 (el gl
Height (cm)
Pl gl el ol B
Resistant Resistant Resistant Resistant Flower dropping
&) il .
30-45 30-35 25-30 25-30 (5 Wl 035
100-seed weight (g)
ISP
25-30 27-29 30 25-27 Sty
Seed oil percentage
a3 0 1 3 Shee Jas 52
1700-1800 2200-2500 3000-3100 2700-2900 QbSa s p S 5kS > M. > g
Averaged grain yield (kg/ha)
] (ERF: L < Sz 18 s Slas b g2
150 *n HBA 150-200 120-150 OB 02 02 4) &2 >

Un-harvestable

Averaged dried flower yield (kg/ha)
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Table 4. Analysis of variance of yield, yield components, and oil percentage in safflower cultivars affected by
planting dates and plant densities in two years.

Sl e &:‘an-‘
M.S.
a3
WS 3 Shes U5 Ll slaas o5& 3las sldas ST S e
A A e S.O.V.
RLES) &ls PR 098 5 Gy o sl sl D.F.
Qil Grain 1000-seed  Seed number  Head number Branch
percentage yield weight head* plant® number plant™
555™ 765.8 ™ 422" 43846.86 ™ 732.97™ 290.10 ™ 1 Year (a) Ju.
1025117 52903 1.02" 606.17 ™ 0.34" 36.94" 1 Planting date (b) =25 = 6
31.09 11346 ™ 0.57"™ 4084.39 " 98.35 ™ 57.60 ™ 1 axb
3.84 2224.6 0.19 442.33 43.09 2.88 12 Error a
180757  51.38"™ 5.90 " 194.41™ 13.85™ 10.83" 1 Density (c) o515
60.73 ™ 235.7 ™ 0.06 ™ 65.30 ™ 488™ 6.28" 3 Cultivar (d) o3,
138.41™ 115.7 ™ 296" 485.70 " 231™ 6.17 " 3 cxd
749" 1821.8"™ 460" 0.01"™ 2.08™ 0.63™ 1 cxa
13917 87.17"™ 0.32"™ 180.60 ™ 9.33™ 2437 3 dxa
19.66 ™ 27.10"™ 262" 134,58 ™ 29.26 " 6.51™ 1 cxb
61.25 " 771.6"™ 0.13™ 138.25 "™ 460™ 245" 3 dxb
1462 262.1™ 0.35"™ 382.52™ 14.94" 14.00 ™ 3 axcxd
31.08™ 37.33™ 563" 514.49 " 5.58 "™ 254" 3 bxcxd
34.28™ 199.5 ™ 2.06™ 487.24" 3.89"™ 527" 7 axbxcxd
12.80 622.66 0.16 189.89 5.12 0.81 84 Total error
8.23 16.13 16.52 12.42 18.70 10.82 C.V. (%)

S

Dl g CJ;}M):O Aoy ) c]a.»):)lédm%j‘u.n }M K
* ** and " significant at 1%, 5% and no significant differences

WS Ul e 5 by, 0 Khes p S b St -0 Jsun
Table 5. The influence of planting date on the yield, oil and forage of safflower cultivars.

s '@)U Gy s L slis <ls 5 Shas sy Aoy wsle sl St osle ol
. 1 Grain yield . Forage ash DMI
Planting date Branch number plant (kg ha™) Oil percentage (%) (g kg™ DM)
Nov. 30 314 8.81° 1623.11°2 12.52° 10.21° 24.78°
Dec. 20 ,31 Y4 7.83° 1473.62° 19.18° 9.63°" 23.62°
LSDo.05 0.71 110.21 0.73 0.59 1.03

R G Ck.w_)} &lsgme Ml LSD 03T pulad  ecsline G - L slasl gt o 53
In each column, numbers with the different alphabet, according to LSD, have significant difference at the 1% level

'’y
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Table 6. The mean comparison of the yield and oil in different plant densities of safflower.

43,{(,51; g s als slaws alsds O3 ZSEN S
Plant density Branch number plant™ 100-seed weight (g) Oil percentage
e 35 45 e Yo
rr . o 8.69° 264° 17.41°
20 plant m"
- | - i'
G’”’"‘I” o 7.95° 2.21° 15.03°
40 plant m"
LSDo.05 0.47 0.25 0.54

R G c]a..d_)l &lsgme Ml LSD 03T pulad  ecsline G = b sl gt o 53
In each column, numbers with the different alphabet, according to LSD, have significant difference at the 1% level

WSS 055 Jler clS il 5lagS1 5 5 lag b s ke 5 b o Shes oSl amglie -V Jd
Table 7. The mean comparison of the yield, oil and forage in different planting dates and densities of four
safflower cultivars.

3 el sl ls slaws . ' ) Sdaa o3le
i oSS o Sy BTN z‘;:e:;j y}érﬁ JS win LG
Planting date Plant density Cultivar Branch ) Seed nu_rpber weight ()  percentage TI_?N
number plant boll (g kg~ DM)
Golmehr 8.44 13.06 ® 3.06 ™ 13.43°¢ 698.13
e s G T Sofeh 8.37 13.23% 274" 12659 718.73'
20 plant m”® Padideh 9.92° 15.00 1.66" 12.711°¢ 766.50 *
14 Goldasht 10.86° 13.18% 163" 15.38" 761.34%
Nov. 30 Golmehr 8.39 14.99 2 1.87 12.58¢ 747.6
pse 3 G b Sofeh 8.32°* 13.74% 176" 13.21°9 730.29"
40 plant m Padideh 8.09 12.65° 3.05% 13.42°¢ 700.627
Goldasht 8.64 12.88° 2.98 ** 13.76 ¢ 687.03 ¢
Golmehr 8.03 %f 1451%® 2.13 0 18.89° 732.70 %"
sra > 4 T Sofeh 7.49°0 14.66® 1.96°" 21.84° 752.7 ¢
20 plant m* Padideh 7.08°¢ 1454%® 2.23 % 19.12° 754.63 ™
ST Goldasht 8.87° 13.94% 2.33% 25.27° 748.6
Dec. 20 Golmehr 7.82 %9 13.71® 2.81% 16.23° 741.7 0
s g3 G e Sofeh 7.829 1351% 3.14° 17.37% 7447
40 plant m* Padideh 7347 1356 % 2.94 % 15.18 737.0
Goldasht 7.97 % 14.62%® 2.62% 18,52« 739.5 €0
LSDo.s 0.82 2.36 0.39 1.31 9.08

Lol ds s &= Jlaz=| cls..ﬂ 33 6)"04*‘ M| LSD Qjaﬂ UNL.«\ il b > S JE\J;— shlsslasl w5
In each column, numbers with at least one common alphabet, according to LSD, have no significant difference at the 5%

vy
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Fig. 1. Mean comparison of bolls number per plant affected by the interaction between sowing date and density.

o0l (Ol (g5, @os0e 5 5 Lyls Ao ys 2 e 53 olsre SN LSD Ogasl polal p ocilides Dy slyls lAD s
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Columns with different alphabets, according to the LSD test, have significant difference at the 5% level, and error

bars show the standard error.
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Table 8. Analysis of variance of forage traits in safflower cultivars affected by planting dates and plant

densities in two years of experiment.
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total digestible e FENPS (7 oo el ) D.F.
? dry matter intake crude protein  Forage yield
nutrient forage ash
25913.86 8.03™ 435" 544" 906049.0 * 1 Year (a) JL.
554.65 ™ 19.40 ™ 11.08" 16.64 ™ 34281.9™ 1 Planting date (b) =25 &6
332.66 ™ 8.03™ 435" 0.78™ 21226.1™ 1 axb
509.96 18.96 12.04 11.26 326476.73 12 Error a
294.79 ™ 2.50"™ 0.71" 0.35" 20558.0 ™ 1 Density (c) os15
29.30 ™ 1.91™ 112" 357" 39603.3 ™ 3 Cultivar (d) o3,
524.47" 0.33™ 0.37™ 6.72™ 75998.0 ™ 3 cxd
53.37 ™ 1.91™ 112" 6.82"™ 11663.1™ 1 cxa
61.13" 6.79"™ 436" 5.44" 57576.3™ 3 dxa
78.52™ 1.83™ 1.26™ 0.23™ 1176.0™ 1 cxb
12.18™ 522" 313" 4.59™ 73760.7 ™ 3 dxb
1159 ™ 7.73" 36.23™ 2.46™ 701.6"™ 3 axcxd
285.53" 1.06™ 0.75"™ 349" 37119.8™ 3 bxcxd
281.83™ 0.81™ 0.66 ™ 1.49™ 14614.9 ™ 7 axbxcxd
108.54 0.50 0.27 3.67 55817.03 84 Total error
6.52 12.75 12.21 11.92 18.27 C.V. (%)
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Table 9. The mean comparison of the forage traits of safflower in different years and sowing densities.

Jl Gy SIS Bl 55 s S osle ol
Year Plant density Cultivars ASH (%) DMl (g kg’1 DM)
Golmehr 25.16 ™ 22,361
e 53 45 T Sofeh 25.96 *¢ 23.23 ¢
20 plant m? Padideh 27.81% 25.43°¢
Goldasht 27.61° 26.68
2015
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G syt Sofeh 26.97 ** 26.75 %
40 plant m? Padideh 26.67 %1 22.40
Goldasht 26.77 *¢ 21.40°¢
LSDos 2.41 1.05
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In each column, numbers with at least one common alphabet, according to the LSD test, have no significant difference at the

5% level
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Table 10. The correlation between the traits of safflower, as affected by planting date and plant density.
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Total matter Forage Crude Forage (O)II Grain - od Seed Head Branch  Traits
digestive intake ash(9)  POEIN ielg(7) (%) yield weight humber  number  number
nutrient (10) ® ©) ®) @) boll™* plant™* plant*
(11) (€)] (2 (1)

1 1

1 0.68™ 2

1 -0.61" -0.61" 3

1 -0.12 0.44 -0.24 4

1 0.55 -0.10 -0.21 -0.06 5

1 -0.21 -0.25 -0.08 -0.23 -0.04 6

1 016 067  -016  -0.04 0.47 0.51 7
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Numbers without symbol indicate non-significant correlation and numbers with * and ** symbols, have significant

correlation at the 5% and 1% levels, respectively
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