Iranian Journal of Field Crops Research
Vol. 17, No. 4, Winter. 2020, p. 567-577

&%"Au}:; ;,

Olnl =y Sl gy 4yl
BFV-OYY .o IVAA (limn) oF 0 louis IV al

1 cow (Carthamus tinctorius L.) &S I8 &ils 85, cutS 5 5 ,Skes ob 5

g”.mfa‘bﬁ Q\.o)‘g.)*‘b) duuSJau L;J:L;djl:u

Yo - #\ . Z.
oo g g b RS

WA/ A/Y - wedl ) g )b
AARYVER RV R RO e

2>

olej 5 48y oS e 35 Cueal 4 dagi b sl ol Mg gy b 8y e W (SIS Ty S e Sl 1 (S
las g () CuleS  cudby oloj g sy Gl e (Sl ap Bae b el Gl (&S5 (5 W Candy Gl > ey
Sl as)ze IWAF 5 W0 bl 0 LSS e g jlas Vo b (olad Jol5 oSl g5k (B 0 J)e8h ©)jp0a « 55 4l
1) St (115 S o &) 5555 3F a1l 35, Sy e (o3b s g 6 s ey el oS
Sty do e s il g 93 3y (e o b o) a5 () 55 8 V) plol o2l 55 2 7) Ut Yaese
e 53 Sl Sl 3 Sl r il g 3 b e (s b gl g3 55Tl 41> LSo3SS 5 S
Sawdlos 5 ZAYIVY) sl Syl g Jol Jlo 55 aolis 51 (VD) dol Sl duoyd (st &S (s y5bods Dy I dxe duopd S5 Jlois!
b S el Cowday ([ 55 2,5 5hS YYE/FY) g, 3,80es o st pod il cloj p3 3l LS b, Kilie dunlie ol Canmse Jgl Sl y> Al
(EF9S 355 oykas b (o3 Jslre )3 (APVY) dpal Sgid ke (il (0855 )8 aal dy90 Jlod ol 3 (ANVIY) (65, duopd 091 b
ol oS g bl 09,5 S5 50 Jol Jo o dnl Sl b &S dol Cawddy Jgl Jlo p sals 51 (AAAMTA) sl Sl o> oy
el Ul o 4 o e (IS 0y S 3 S Sl S Jpan 5§ 539 35 sl Jls!

Oy 3ylas (5558 368 ojlas (il y fu )b w1 lS sW0]lg

@ @y b lbie (Bb]sle olS gl ol pole @y
s e G S SB G » She Jels o
oblS ais aYME! Mol 5 Wl S, ik sl
(Khan et al., 2003) >4 oo gus
Jo55sS Bb Sl @ 098 Jste Jolo sdavloas Jlie
3 P JB b (LS Sidnid p & d9de e Sy
sloodygl oy esle jI (S edle oyl (Ramirez et al., 2006)
Sz adyl Jole (b logas (LS 18T Lawg & o3p (LS
oyl Bl Loxe 4 9 455 (S Ggmadliton 5150 Sy (05
Jease odle (pl &S cuwl Jds cpl & Joilie Cuonl b o lics]
w5 ls bl sl SlS g cunl (LS 093 sloiiSTy Sl (o
2 g ok ojdelio alS bl lwg algi 5l s g 039 00
Goutetal,) sas o 8 olS jlasl o opyS wasSlied colys
Js WS Gl (S e slaisy gl (2000
(Capsicum annuum L.) Jals )5 5iwgd e pw ialsl g o)
o585 5,8 5l e (Solanum lycopersicum L.) (S5,84565 4
(Hemming et al., 1995) 54 Jgilio oyme o Sy cdl
Gl a5 Sl I ine il ca P Joilio b 5L Joloe
oLS &l i s 5 olS elisy) il 5, Skes Sy olaw (e b

doddo

1 oolaiw] Cuows 4y (pfgy ab LS W Sl 2,5,
R Gapde sbghyy x4 g b iyl slaplas
S 9 o5 2Shes Sl jlaiedy ) 5 I (sladgS By
il gy 4l lals
b oke @l RS gregd> WM Gl e 8y laal
woy> dowl g B egMe Y pame pl Lmd o WSS
J(Fanaii and Narouirad 2013) Wb o 55 (g s>
oS K cawlymul o5 ;1 (Carthamus tinctorius L.) 5,15
Cubld o o o) Vb i > 4 Bies o cnl oglaianis
dgdse CudS )b BNy @15 izmen g Gl gl Bpan
w5 dSs 2lS K05 . (Mohammadi et al., 2014)
5,8 ail> (Rameshknia et al., 2013) cul (Siid 4 Josio
BYe dgds g cpiigp doyd YY UAY 49y o pd YO U YO (o)l
owelb sl e, 5l S (Rastegar, 2006) cusl diwg Juo)yd OO

Ol dwogy) cogyl oIy ((55y9liS 0aSuisly sl 09,5 8> sgmmitily =

Ol drog) uogl o815 (g 5yoliS 0uSutsly el 0,8 aliwl =¥
(Email: pkhalili95@yahoo.com
DOI: 10.22067/gsc.v17i4.77173

1] gaane 0Ly 5 — %)



WAA Gbimo F ol AV Al ol 215 sleedegy 4 pis  OFA

3 b imen g (389 Al Y guaze 3 Ses (glial 5 3Shes
P9y & ohgh gy Al LS culS ByS Coenl (8,5
18y S oo Bpas gl s g byl Bua b s cpl (I
5 08kae p (glie g Al Sl byl (5595 365" o L)
2ol opl cdby cwlie ploj a9 SO gy CudeS

a3 2l dpeg)l lsm g Of Lyl

Ly, 9 2190
0Susily  Slisdiow ac 3o 0 WAF-IYAD elyj Jlo ,d iulo]
438> YA 5 4> 0 YV Slbls Cusdge b dueg)l oSl (65,4liS
Fo WO i)l g (Syd Jobo addd OA 5 a2 ¥F 5 Jlod (1550
20,5 1S AYAIWAE elys Sl 0 9 00,8 Tl by e
g ddhale oyl «Seayigpel e g 2lsm g Ol el el
V5 Gl ,iSlie ke il o SiS g Sp alon 5 T sblo
il oo 35 il doyd dw bod Joles 1Sl g 01,8 Sle dn

ol o BV Jgds 0 isle] oo S lusguas

G ) 555 395 ojlas Jold (pwjp 3)50 lajless
{2 eS8 V) Jple (Vgeidee V) Serdlssond (V)
(hie ol b blgbee) ol 5 (2 3 p)5 ¥) olo)] oSy
ly g3 g JIS i S 5 S (58 pb) ol ing:
Jols alon ) toal Gilise odle g5 VY ol &S sl lalS
Sagp (dlo g (2B b Sdr (Slpl 2l i)
@y 2l (bS] Sl ko ) Sane by g gl
@l Ve 055 p Sl S g5 355 o)las gilwedlel
A 08 S as )b Y 90 e g 0lilund Cele YF e
Maleki, ) 15,5 oslitul 5L Jglxe cas odel Caussdy oylac 4
Jow ol oads Sl Y Jods 0 (588 358 Slasuin (2017
S5k 2k Cugb) i bl 3 gaw 93 > by oloj
Sy dlspe) wmIb cagby aopd Ve g sop Wl
o 39y WP 5 WY L Bolas &5 (10 (SOJ5leisS 9 SUSgl s
Mosavi Mogaddam et al., 2013;) s Jbel ogp cuils
.(Mohammadi et al., 2018

S S b B 5 555 gty sl
(o] oo 035) S5 oS 3 55 e 5 o) b ol
Fo)U 5 cd )3 ploul cuigud) bawlgl )3 (e (gjlwoslel i |
O Aold a4 Al 5 g9 g CulS Dy Culpud)l Ve s
CulS Bas .88 pbl o Bl O+ @) o e Sl Ve dig
Pl (Ui ©)ygods ylol b 4SS 5 yie il e B aw
wwuslS 5l am i S bl Cpmegn «uilS jl am (oylol gl s
5948l sl )3 )bl Gesla « S ¥ A pe 5 )bl nge
A plsl HLcSs aan o dobdl yo

» Jylie clale (Mehrafarin et al., 2015) . allis
A o o |y (Sale slacld cepw alS slacdl
o9 oS s el e (Downie et al., 2004)
Ramberg ) 5,15 136 55 op)S° Jas & byye (Sdalie sl e
[etal., 2002

Gl 89S polic I (Pigeon manure) (sy5sS 348
Sl 9390 o] 53 95k polic 51 Iolsie polie e
Ol g8 cpl b Bl )3 )y lals 9o 5 A3, » ke
ol CudS p P98 395 Hlesln 25 &S WS 1S
cuby bl b awglie )0 (o)l bxe 5 Cuto p3l ol); ezl
3¢5 2,8 ke gl 3. .(Maleki and Tajbakhsh, 2017)
Loy g (Fgy ey Wl Gy ) 3Sles Clao p (b
Ghanbari et al., ) cuib b gre §1 KI5 &b yig5m0
(2018

2Dl Do cage & Canl SLuS 5 dles I sl Sl
el edle ol 205 0 HlalS o Ol (eSS 5 GBpas
sbedld Il p g 3B 329 (b Cjgen LS
(Habibpor et al., 2016) 5,li5 o B Jow SS3gleiu8
byt 2o |y Sa S @l 3,Skos kSl b (3L Jsbs

Izadi and Taddayion, ) ol il8l Sis (s 9 Lid pas
3 Al Sl b (b Jgloxo aS” wsly L i (2015
Slgoee 9 o9y Nes IF cel Y5 pas g AT Ly
@ b (Amirietal., 2017) 0b 5,5 ol > 55k olie
ol el sl Sehedlo il )3 S (e B0 38 (ldie
5 ald b awslio )0 SSI5 JoiolS 0 &b dlasd 5 €4, Aoy
(Farjamet al., 2014) 15 sl Sl yid > p,5 Juo) <
SHE > Jglie (e Y 28 &S WS SIS ol
» &bl o5s ilil eely (Carthamus tinctorius L.)
Khaki-Moghadam, and Rokhzadi) .i sals L awlie
(2015
(Seidghaze ) oSl as bl ey S
Mosavi Mogaddam et) sl oswwy (So5eleSS o (So5eles 540
S Y cugby bosdwy slaaily 5 s L(al., 2013
bosdon 5 (oleond Vil g Job @y glad Il @y (35
&b (Tajbakhsh and Ghyassi, 2009) >4 0 yoeo 1)
Ol Jl5 5l oS ol g gla e o ytage I il
305 B g 090 Wb Jpae (&S 5 (o (S ol
Oliwe 13,5 oly laase .(Mosavi Mogaddam et al., 2013)
25 Ml SRl gy (S dxy 59, 10 (b SBI ié
Baydar ) ww) oo 365 lise pSlis 4 (2Al5 day 5o, YO LY.
2 by S e wglate @l gl 4 asg5 L J(and Erbas, 2005



074

..(Carthamus tinctorius L.) < )5 ails (1£9) i 9 5 Ko b3,

Oilejl Jomo S olonsd 5 (b Oluogad - Jgan
Table 1- Physical and chemical properties of soil in experimental site
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Year  pepth  Soil uséé“' guitys @) ) () 0 (:;’; "J\IS PO, K0
cm texture Cla Silt 0 m m
(cm) o pH y sand ) on @™ Gpm)
2015- Silt
2016 0-30 clay loam 0.9 7.6 35 39 26 0.86 0.51 0.043 8.9 115.6
2016- Silt
2017 0-30 clay loam 0.9 7.7 33 38 29 0.86 0.53 0.043 8.9 118
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Table 2- Monthly temperature and precipitation during the growing season in 2015-2016 and 2016-2017
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Average temperature (°C) S
Total ipitati
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Month Minimum Maximum Mean
IFAF- 1Y Y- \vas AFF- 1Y) Y- YA AFE- 1A y¥aa-yvas IFAF- 1Y y¥aa-yvas
2015-2016 2016-2017 2015-2016 2016-2017  2015-2016 2016-2017 2015-2016  2016-2017
Cuden) 11 10.9 26.4 29.3 187 20.1 28.9 0.8
May
3y 156 16.1 315 33.3 23.55 24.7 5.1 0
June
» 15.6 16.8 32.6 34.7 24.1 25.7 0 0.7
July
300 12.4 13 29.1 31.7 20.75 22.3 0 0
August
295 5.4 7.7 22.7 17 14.05 12.3 0 1
September
A 3.6 6.2 8.95 11.1 6.27 8.6 29.3 38.4
October
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Table 3- The compounds of the pigeon manure used in the test
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Total Fe Total Zn Total Mn oH EC (mmos.kg™) () Js () owpmws  (N) S5
(mg kg™) (mg kg™) (mg kg™) ' Total N Available P K
86.2 75.2 87.5 6.49 7.8 453 1.7 1.7
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Table 5- Mean comparison of safflower character under foliar application, harvest time, and years
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o) Ml JolSS Jolye (b > s s 0 Jdbe

o Sles  abaSles  wbaoj by aep  oiapae  oWgndSes gl EABL bl
e Biological Seed yield 1000 seed Oil Protein Protein yield Plant N. of N. of
Treatment yield (kg.ha™) weight percent percent (kg.ha) Height Branch Head
(kg.ha™) (gr) (%) (%) (cm)
sl
Foliar application
ch;ﬁol 6874.5¢ 2037.4c 32.89b 28.6d 19.67d 399.26¢ 93.53d 7.85¢C 15d
$595 355 ojlas
Pigeon manure 8779.5a 2483.7a 36.5a 32.8a 21.25bc 527.6 b 103a 11.8a 17.16a
extraf:t
Ar“'r:’;n 8139.8ab 2350.1b 35.4a 31.1b 21.57ab 507b 101.8ab 10.85a 16.3b
el 7650.7b  2329.1b 33.4b 292d  20.36cd 474b 100c 102b  16.17cd
Salicylic Acid
M Jote 8084.8b 2360.1b 33b 30.3c 22.47a 530.4a 97.6b 9b 15.77bc
ethanol
LSD 678.61 89.52 1.74 0.66 1.07 36.85 211 0.75 0.46
sl oles
Harvest time
Seiglgried (S
Physiological 8215.9a ns 34.9a 29.1b 19.91b 465.8b ns ns ns
maturity
KPS (S
Technological 7595.9b ns 33.5b 31.7a 22.22a 503.1a ns ns ns
maturity
LSD 429.19 56.61 11 0.42 0.67 23.31
Jlo
Year
1¥a0-\Ya¥
2015-2016 ns 2415.33a ns ns ns 516.14a ns 10.44a ns
IYAF-ITR0
2016-2017 ns 2207.84b ns ns ns 452.73b ns 8.61b ns
LSD 62.21 31.12 0.84
900 a
= 800 b ¢ b
< 700 d
% £ 600
~ = 500
S .2 400
52> 300
O 200
100
0
pigeon manure methanol control salysilic Acid arman
S sy 3yShos 1 Al Jolne Sl dumm e —) S5
Figurel-Mean comparation of foliar application on oil yield of safflower
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Introduction: The global approach to produce oilseed is sustainable agricultural system, and their management
practices such as the use of organic and biological fertilizers to enhance the quantitative and qualitative
performance of oilseed crops. Safflower (Carthamus tinctorius L.) a multipurpose plant and cultivate mainly due
to the high quality of its oil, and it belonged to the Asteraceae family. Foliar application of plant growth motivate
is an effective way of stimulate plant growth and yields. Harvesting date is one of the most important variables
of production. Sunflower oil content increased rapidly after 15 days and reached the highest level at 30 to 35
days after flowering. This study was performed to compare the effects of plant growth motivate foliar application
and harvest time on yield component and oil content and fatty acid composition of safflower.

Materials and Methods: A trial was conducted as a randomized complete block design with 10 treatments and
four replications in 2015-2016, and was repeated in 2016-2017. The treatments included: pigeon manure extract
(1:10), salicylic acid (1 mmol), methanol (2 g.I'), Arman (3 g.I"") and control (distilled water). Arman (Brand) is
a completely organic and nutritious compound for plants that is a mixture of several non-toxic elements. Plants
were harvested in two stages, when seed reached to the physiological and technological maturity. Evaluated
traits were including biological and seed yield, thousand seed weight, oil (percent and yield), protein (percent
and yield), and oil analysis. The statistical analysis of the design was done using SAS software version 9.4 and
the comparison of the means by LSD test at 5% probability.

Results and Discussion: The results of the analysis of variance showed that effect of foliar application on
biological and seed yield, 1000 seed weight, oil percentage and yield, protein percentage and yield were
significant at (p< 1%). The effect of harvesting time on biological yield, oil percentage, oil yield, protein
percentage and protein yield was significant at (p< 1%), and on 1000 seed weight at (p< 5%). Also the
interaction between foliar application and harvesting time was significant on the palmitic acid and stearic acid at
(p< 1%), and the effect of foliar application was significant on the linoleic acid at (p< 1%), and interaction of
foliar application and year was significant on the oleic acid at (p< 5%). The results of oil analysis showed that
all materials applied had a positive effect on the quality of safflower seed oil, so that foliar application with
pigeon manure extract caused 13% increase in the linoleic acid in second harvest amount compare to the control,
which was in a statistical group with Arman, and methanol. According to the results of the mean comparison the
highest biological yield, seed yield, thousand seed weight, oil percent and yield, belonged to applied to the foliar
application with pigeon manure extract. According to the mean comparison, the highest value of palmitic acid
and stearic acid was obtained from the control in the first harvest harvesting time (seeds physiological maturity).
Extract of pigeon manure increases the level of green vegetation, photosynthetic activity and plant heights,
which is an effective factor in increasing yield. Also, the highest biological yield, thousand seed weight belonged
to the first harvest time, and the highest oil (percent and yield), protein (percent and yield) belonged to the
second harvest time. The grain weight increases until the morphological maturity, but after that, the transfer of
the material to the seed is cut off and the internal composition of the grain becomes the material with a higher
recovery level, therefore, a slight decrease in the grain weight reasonable seems. The amount of oil usually
reaches a stable level at physiological maturity, and has a slight change up to the time of seed maturity, and the
observed differences are due to environmental factors, especially the temperature.

Conclusions: According to the results, spraying of pigeon manure extract, Arman, methanol, and salicylic acid
showed an increase of yield compared to the control in climatic conditions of Urmia. Foliar application improved
the yield components by increasing the yield of oil and protein. Finally, it can be stated that spraying with the
extract of pigeon manure had a more effective and efficient effect on the quality and quantity of safflower than
other treatments. The second harvest date preferable.
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