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Table 1. Physico-chemical characteristics of experimental soil and vermicompost before the beginning
of the experiment

A dl ) s o oS cglan ST esks
pH Sand (%) Silt (%) Clay (%) E.C(dSm™) Organic matter (%)
Soil s 7.37 60 24 16 1.13 2.218
. oS CIN i,
Vermicompost cug.sS g 718 Organic carbon (%) o o
: 3.18 -
20 10
Oler o ey ool 9 s
N P K Fe Zn Mn
(9-kg™) (mg kg)
Soil s 0.13 77 412 9.9 2.68 7.8
Vermicompost cewg.aS' )9 2 2.14 1.19 - 124.97 21.3

IWAAIFAA wly Juad Job )0 (o o) Syl 9 (C) Ig2 ailale los JSlus g wiSTos -Y Jou
Table 2. Monthly maximum and minimum air temperatures (°C), and rainfall (mm) in the 2019-2020 growing years

Growing months .., Las

1YAA-1Y49 gres ULT )ST 8o Crode KT O0y9,8 i
2019-2020 23September- 230ctober- 23November- ~ 23December- 23 January-  23February- 23March-  23April-
220ctober  22November ~ 22December 22 January 22February 22March 22April 22 May
Max T (°C) Les ;iSlos 28.4 15.9 11.2 9.4 5.6 5.6 17.2 255
Min T (°C) Les il 175 8.1 4.3 1.8 -2.6 -2.6 8.1 15.3
11.3 80.4 23.6 26.4 26.6 92.1 80 23.2

Rainfall (mm) 55,

AR
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Table 3. Variance analysis of the effect of different levels of vermicompost and nitrogen on blessed thistle

Mean Square (M.S) &la e (. Silo

- . d.?).) ~ . B .
Sl ge T e R S T T T )
sov 4f  Biomass Plantheight Seed nitrogen  Totalseed ~ 1000seed seed yield <l Oil yield
(ton.ha't) (cm)  content (9.kg™) protein (%) weight (9)  (kg.ha) Seed oil (%) (kg.ha?)
USSsk 5 geox 2655w 0.01™ 0.34™ 436™ 138576  1.25™ 51449
Replication
Ao 5 16.10**  1327.49™ 0.13" 5.19™ 35.65™ 229555™" 17.917 16804.5™
Treatment
Error Uas 10 0.60 16.27 0.002 0.09 1.15 26326 3.8 1951.8
St eyt 9.35 5.16 2.65 2.62 4.06 1229 1235 2057
Cv%
Mean Square (M.S) la e (.Sl
: VG IR UO VU] E GCUN P VO] E. O SOV | PR OO S VI VO N VET /1 JRVOW S GUTPC I JR oo
Sl gie @003l a0 T T Te T o o B
s v ) df Myristic acid ~ Palmiticacid  Palmitoleic acid  Stearicacid  Oleicacid  Linoleic acid
) 14:0 16:0 16:1 18:0 18:1 18:2
O Sl 2 1250 0.08" 0.001* 0.07" 0.22" 0.69"
Replication
Ao 5 15.49" 0.38™ 0.001** 0.39** 2.98"m 12.45**
Treatment
Error U.s 10 5.01 0.03 0.00 0.02 1.34 1.59
Sl eyt 14.19 3.09 10.78 9.36 4.77 1.95
Cv%

Wil e do 0 S g iy Jloil mda j0 o e ool 3 4 FF 9 (s Jee 52 NS
ns not significant, * and **: Significant at the %1 and 5% probability levels, respectively

oS ydu o Sloc g dilo 38 (59 o IS (g 1 ¢339 SleRomo p2 (3595 9 CuwguoS (509 ilido polaw 1 -F Jgua
wm)l&
Table 4. The effect of different levels of vermicompost and nitrogen on seed nitrogen content, total seed protein,
1000-seed weight and seed yield on blessed thistle

035 Cums

oL glis |

2 Ofers lgize )0 S e

als )52 059

e . . . 2 0 ,Skes
Treatments Biomass Plant height seed nitrogen Tota! seed 1,090-seed seed yield (kg.ha't)
(ton ha %) (cm) content (g kg!)  protein (%) weight (g) )
control (no fertilizer) 4.78+095b  50.83 £5.13d 1.60 +0.03d 10.01 £0.20d  24.45 +1.04c 1108.3 £30.04cd
100%N 9.36 £ 0.28a 76.33 £0.88c 1.83+0.02c 11.49£0.16b  20.87 £0.49d 958.3 £58.3d
50%N+50% VC 10.32£0.29a 100.27 £0.89a  2.21 +0.05a 13.85+0.32a  28.07 +£0.40b  1391.7 £ 167.2bc
25%N+75%VC 9.60+0.18a  86.71%0.29b 2.05 £0.01b 12.83£0.09b  26.93 +0.49b 1525+ 162.6ab
75%N+25% VC 9.81+£0.20a 99.33+0.33a  1.97 £0.00b 12.31 £#0.00b  27.57 +1.15b 1225 +115.4cd
100% VC 6.00+ 0.23b 55.20 +2.8d 1.84 +0.04c 11.49 +0.31c 30.94 +0.5a 1708.3 £ 134.1a
):M' ) ,&L&C 9 FHKY )‘}b Q}’ L )M 6[&0”&? 9 0)5)""” ‘5[&0.\.&.’\5 Sl 5‘5:|\.\$‘-

Cod a0 Sles g ails e 55 a8 ols ylis s

cd,S L5 P< 0.01) o585 Gilie slo,lows L3
oS 5 5l eolaiwl b ydu o Slas g dils 1o 059 (V' Jgaz)
SINBedy oS S (3555 9 CamgraS (05 955 (0,0 0
BYICYOR Ve A ST IR WP URLUWHR VSRS YA UPR
ool g Vb O (65l cud il b CevgaS ooyy S
56 OE a5 anils cote 3b LA o Shee (2004
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Sl ol ey 1) (g3ie Slgo @ yw DI> CewgeS 50)9
Triticum) sus8 (55, » slaslllas o (Suthar, 2010)
Slge a5 BB Hsbas NPK 5leslars! @estivum
(Laghari et al., ols (gldl |, pos als sdse
B9 Oliee op i 2010;Sheoran et al., 2015)
ey ) SelS Ve (Al Jles po S IS 4
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(Zahedifard et al., 2014)



OA-YONEVa o olads fpns Jlos [0l 4y Sligios g pole

LS g slonsls

aborz eldle 0z glasl 51 (S pgralans]
CawsgeaS o0y9 (SiNgh and Sinha, 2005) aas #,
o, OV/FA Luado, > olS (o |y 124, 0, Slee g duo,o
08 s landllas jo aicy de vall 4 Cod
09 3es o, M) ll el CevgieS o0
Ol CegraS gay9 G sl )lend b anlie o 13I8
B LS eyws o1y (2l Slge aSil Jdoar JI o5
S5 1y Ry 0 5 5 (89 Dlgione Wl e w3
g 0,5kee p JTogS ol cutte Il g ams E 5L
Feizabadi et ) o 5,155 1515 oL o yeg, Sbgime
&zl g 0,Slas 5 1S Liug, 0, Guizen @, 2021
o0 355 b analie )0 CewgraS s0y5 Jlod )0 13IST 89,
Kumar and ) el a8l ol sy sloosS plu b
5 003k Wlg e SB ouS Pl ol (Sood, 2011
s Gl BSe e (5 Ve IS e 1) (58, lyire
SBLS ¢4, 005k o (Kh Mohammadi et al., 2011)
5l eolawl b 5 (Sesamum indicum) seusS ol
Al Jaouni et al., ) cool a8l i3l CangaS coys

(2019

@z ol Jbgn

ovdieyl> ails gy y0 oy aawl VY 5l gl A
C18:) g sl = oyl 515,90 Jl o slolis
5 (C16: 0) Siadly ol (C18: 1) Syl ol o2
ol Lol gl lgeas (C18: 0) S Ll al
S ]y oz glaswl US55l as 0 2 L-’)-°-’ 9 W
Seded sl Gz anl ol s (0 suz) wisls
Sally el 5 VAN Sl ol T Jlsas s (VAY)
b 0 sl she p)lez 4w 5l A 0 (1730)
oxiledl o)l S a5 I 0w JSias C18: 2
plo w0y C18: 0 4 C16: 0 C18: 1 Ll
Sladdlas 5 50 sladiges ;o oads slulis o> slaawl
i () 2,0 VY g (W8l &ygods) do o Y
Slazs 10) Sddgid annl as jo as ols jlis gl 0g
Sln Ao sl 4185 118 on0sS 3l o (0
o3« IS jabay .l oals osls Lis () Jeuz jo gl
FEINY) (b 8L aul38l ST 055 L Sitdgid ol
2 Sedaid sl lye (Ao y0 PV V) (568 g ()0
S 5o (B VPY e o coifay peadie)l> ol S
PSS VO 5 (CamgaS (g0)9 - 1+ *) CemgeoS 009

Y¥

Al s @sls QLS JT ol anee polie
(Glycine max (L.) Merill) Lgw alox> ;5 &Y gamxe
Pimpinella) .5, oLob (Azizi et al.,, 2008)
2011)
Vadiraj and Poti, ) (Curcuma longa L.) a4>s,;

s (Darzi et al, @nisum L.

32 035 (S 5 e Sl el (3155 (1998
30 YR sleles o cudga b 0,Slee g alls
YO g (CamgaaS 509 2oy Vo 0) CuwguaS co0y9 LS
Sewdds (9 dops Vo) S 5o (et o S okS
g ,o,b asll olowd o8l el CangraS soy9 el
- ooy SR 45 i Vel eslil b a5y ghay S5 e
oS jo aily o Slee g Wy j0 Jm (i CavgeeS
o5 ,o (Darzi et al.,, 2011) o osaliv g, HLob

oolgls 51 (Calendula officinalis) Ly acen J5
Ssly CusgraS 5059 SIS o 000 B o sl 2]
MBY salis o & Cens (VYO S sl iul3al
ol &5 0als 5,155 orien (Sardoei, 2014) oo )5
Gl Gl CangaoS says dlex 5l S JT Fans
Nl aden ol o wlslia b5 5 500k S
- 0y9 56 Jdoas wilgs e a5 (Kheiry et al., 2016)
SE ()8 Glagonn g (929,500 S 25 p CamgeeS
wlo 0 ,Sloe 4y yomie Coles 5o 45 wBl 555k (2liey 2
wlely (Roy and Singh, 2006) 55,5 o yiies
CesgeSionry 8 AD avie i 6% Slids
ysbas 1, (Ricinus communis) S5 ails o Slae
adge ilil I glessS plo 4 Cond 6555
(Amin Gafouri et al., 2010)
953 Skt 3 duoyd

sleslaiul jo o gme Slas sls (L ¥ Jgao ol
eyl 50 89, 0,8 ae 5 aoy0 p len g JTogS
aS ol lis sseliiwwody (Kl duslie (il D94
2 (GBS ) 05 lS) eg; 3 es 5 o) (n i
Aoy Vo) CangreS soy LS jo 5 VY/PD LS
9023 (nyeS &5 (Jlo 0 Sl 352y (CamwgeS 0059
09%) Sald Jles 4 b o uadie )l olS (189, 3 Sles
ol )ampg)S 4 (g yiwd (Rl5 (0 Jga2) S92 (355
e Glgs oo 1) s 095 Lulpd o (189, Fiws 1
51 (Keshavarz et al., 2018) 5,5 ;e zals oy
Jeboty ol S s slyime iRlS S b



QTN EV/a o 0o [ans Jlo [0l yd Sligios g psle

e B3sS 5ae i

i [(Angelova et al, 2015) oo 5
Al liee (Quoys YY/2Q) o 5eS 5 (Quo,0VO/AY)
PSS VO jlad )0 o fdy el ol S )0 Sl
sanlie wald 5 (g, doyd Vo) LSy (45,0
50 ool ol Jali8l 51 S 5o w5l B ass S
9y 2 &l addllas aiile & ls CanguaS ooy9 3l oolaul il
9 Se¥lord « SeHgid sl polie (i &S IS oLS
Qo] Cawsdds CewguaS soyg 5l eolitul 1,0 gl ol
,o (Samadzadeh Ghale Joughi et al., 2018)
SogS b dnlie )0 CewgroS s059 92,15 5 sl adlllae
5 Setlord slaogul o gime il el ol
(Kh Mohammadi et al., 2011) ssos 1515 5o Szl
e DB oh )0 5 Sl sl we s i
009 J1 055 Jles 4 bgs o (Silybum marianum L.)
» 5 ,sbas (Keshavarz Afshar et al., 2015) <.
59 Sesl a5 Sealgid ol 4l oa asdllas
ol ats uade)l> ol S 89, 0 (eulel oS5
oS et Olsedy Sedsnd sl oS5 aops
oals abgiye Jled o Syl sl oo alS el
e (S 55 O, ST (55, sl aalllas o 2o
IERNES[CRRE WX RRVRIII NN W

(Onemli, 2012) <!

30,5 oanlive ({59 deyd Vev) LS jo (459
S5 e S 098 Solled g S Il slse
Khosro Mohammadi et al., ) & s o > sbvaral
Jad Job jo T slosS 10 54390 213 olge (2011
23 O)ledy 855 o0 53 0L o e ;3 a0
g oo 45 950 el (Sidia Slga wad; b L b
30 SlodisS el eS8 g W dgups | S Olas
Keshavarz Afshar etal., ) ol o > slooswl oy we
S CawgaeS o9 diile JT sloogS IS eboas (2015
Setlgl apnl Gl 50 (668 Sl 230l SO lgie
Sajadi Nik et al., 2011; ) sws Stdord sl
o959 (Samadzadeh Ghale Joughi et al., 2018
L asls 0y sboarl Slsixe Wlgs (oo CewgmaS 2oy
Oyl aS sals o s (Kumar, 1994) sas il
Bl 5o eals b anylie o Sotlyid ol lgine
SI,LST oS o woye VAV & CunvganS 0yg o
o ,Shee 'y yias (wizes (Munir et al., 2007) o,
09 sless 3 Sedlgid apul (Zea mays) o5 il
o939 (Tabatabai et al., 2020) swl cavsds CuvgasS
Sl (slgiome Gl dyomie CesgeS g CangeeS o)
Gl g 30 SIS LS 5 Sy a5 Sxally
aals b anglie [0 Sialyl 5 Skl slanl als

ooy 5 olS oy laaal Jilg 9 (19 9 5 os (589 Sleimo 2 (595 9 CuwgueS o0 y9 aliso Zobaw H1-0 Jgux
Table 5. Effect of different levels of vermicompost and nitrogen on oil content, oil yield and fatty acid profile of
blessed thistle
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Abstract

This experiment was conducted to investigate the effect of applying different levels of vermicompost and
nitrogen fertilizer and their combination on seed yield, seed protein, oil content, and fatty acids profile of the
Blessed thistle. The experiment was arranged as a complete block design with three replications in 2018 and 2019
in the experimental field of the faculty of agriculture of Tarbiat Modares University, Tehran, Iran. Treatments
consisted of (control (no fertilizer), 100% nitrogen fertilizer requirement, 75% nitrogen fertilizer requirement +
25% vermicompost, 50% nitrogen fertilizer requirement + 50% vermicompost, 25% nitrogen fertilizer requirement
+ 75% vermicompost and 100% vermicompost). The results showed that the highest biomass (10.32 ton ha*) and
plant height (100.2 cm) was obtained in the combination of 50% nitrogen requirement and vermicompost. The
highest 1,000-seed weight (30.9 g), seed yield (1708.3 kg/ha), seed oil percentage (18.9%), and oil yield (323.52
kg/ha) were observed in 100% vermicompost treatment. The highest percentage of linoleic acid (66.7) and oleic
acid (25.8) were observed respectively in the treatment of 100% vermicompost and 100% nitrogen fertilizer
requirement, and the lowest in the treatment of 100% nitrogen (61.01% linoleic acid) and without Fertilizer
consumption (control) (23.09% oleic acid). The results indicated that the vermicompost fertilizer treatments had a
positive effect on the quantity and fatty acid composition of the blessed thistle seeds, the treatment required 50%
nitrogen fertilizer + 50% vermicompost and for seed production, 100% vermicompost treatment is more suitable
in the climatic conditions of the experimental site.
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