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Introduction

Basil (Ocimum basilicum L.) is an annual and herbaceous plant of the family of Lamiaceae. It is used as an
antispasmodic, appetizer, carminative, diuretic, lactation aid, and sedative in traditional medicine. In general,
basil is rich in phenols and flavonoids. Organic and chemical fertilizers are necessary for each other and both
types of fertilizers are needed to create favorable conditions to improve biochemical traits. Overuse of chemical
fertilizers has caused several problems in agriculture including changes in the soil structure, contamination of
underground waters, and heavy metal toxicity. Agricultural scientists suggest replacing chemical fertilizers with
organic products to reduce negative effects on environment and soil properties. In recent years, neglecting the
importance of organic matters to improve soil fertility has led to an increase in chemical fertilizer use in Iran.
Organic matters due to their positive effects on soil are identified as one of the important pillars of soil
productivity. However, more than 60 percent of agricultural soils in Iran contain less than one percent of organic
matter. Therefore, the objective of this study was to investigate the influence of vermicompost and copper sulfate
on biochemical parameters and the antioxidant activity of basil.

Materials and Methods

To investigate the effect of vermicompost and copper sulfate on the biochemical characteristics of Basil's
medicinal plant, a factorial experiment was conducted based on randomized complete block design with a field
experiment at the Faculty of Agriculture, University of Birjand. The factors included vermicompost in three
levels (0, 5, and 10 t.ha) and copper sulfate in three levels (0, 3, and 6 per thousand) with three replications.
After applying the treatments and after the plants entered the flowering stage, ten plants from each plot were
randomly selected taking into account the marginal effects and then samples of the developed leaves of 10 plants
were randomly prepared and the biochemical traits of basil were measured. Measured traits included
photosynthetic pigments, antioxidants, phenols, anthocyanins, flavonoids, total sugar, and biological function.
Statistical analysis of data was performed using SAS statistical software.

Results and Discussion

The results of the mean comparison showed that vermicompost had a significant effect on chlorophyll
content, antioxidant activity, anthocyanin, flavonoids, sugar, and biological function of basil so that the highest
amount of flavonoids (3.26 mg.g™) with the application of 10 t.ha™ of vermicompost and the lowest Its amount
(2.65 mg.g') was obtained from the control. Treatment of 10 t.ha" of vermicompost increased plant sugar by
37.05% compared to the control. Copper sulfate also affected chlorophyll a and total, antioxidant activity,
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phenol, anthocyanin content, sugar, and biological function, so that the highest activity of phenol and sugar
(15.29 and 12.99 mg.g?, respectively) of the treatment of 3 per thousand Copper sulfate and its lowest levels
(10.98 and 9.19 mg.g™, respectively) were obtained from the control. The results of interactions also showed the
highest levels of chlorophyll a (1.62 mg.g?), chlorophyll b (2.57 mg.g?), total chlorophyll (4.19 mg.gl),
antioxidant activity (92.57%), and anthocyanins (3.03 mg.g) was obtained by applying 10 tons per hectare of
vermicompost and 3 per thousand of copper sulfate. Furthermore, the highest increase in biological function
(20968.3 kg.ha) with the application of 5 t.ha? of vermicompost and 6 per thousand copper and the lowest
(16596.7 kg.ha?) was related to the control.

Conclusion

In general, the results indicated a positive effect of vermicompost and copper sulfate on Basil's biochemical
characteristics. Therefore, vermicompost (10 t.ha') of and copper sulfate (3 per thousand) treatments can be
suggested as a suitable treatment. From the present study, it can be concluded that the combined application of
organic fertilizers with chemical fertilizers has a useful and effective role in improving photosynthetic pigments,
antioxidants, anthocyanins, and the biological function of basil. In the discussion of basil production as a
medicinal and vegetable plant, the best results in terms of crop production were related to the combined
treatments of organic and chemical fertilizers, because these treatments have increased the production relative to
organic treatments alone.

Keywords: Anthocyanins, Biological function, Chlorophyll, Flavonoids, Sugars



Sl pole 4 45
https:// jhs.um.ac.ir

AT A
d"'.:'hﬁ}»’: Jlae
YAA-Feoo o AP Ll oF jlods F'F ol
Oy oS SIS 5T cdld 5 pland g sla )l & 25
oo O g g G gmeS 059 4 STy 55 (Ocimum basilicum L)
L g " ler sage 0L K g —'5 5 Ll (e dies
WANY/YY 123l 55 4o,
VFe o/ Y/YA Jﬁv\i @)U
LRV

5 Gotleond (Su3sd Ll d9aae ey o oozl 5 a3l o I sloosS 4 (T ilj olge o caslio sl i) (S CussaS’ (09
sbate 4 dms o yly 85U cou |y olS padglio )] d9seS 4 claisS 4 il olS Gioj) pais Sy e wiomed g 0 S
=l sl Soly oyl B )3 )5iS1e @ g0 4 tlesl (s (290 oS oo Slio r ue Slilgus § CangiaS )9 18T (g 2
oo Sllgus g (S 53 (5 Ve 9 0 o) o dus 53 CawgraS (o) Jolid bn)giSh ol il iy oK1 (559l 0uSuiils e 30 ) (Bolas
b (g S (e 1 )b e 51 CangeaS (a9 45 3l (LS (3:0Le duglie ol 009 1SS A b (32 )3 5 5 T ko) e 4w >
Vel L (p)S 5 p)S ke YIVE) a59igds olie o2t S s psbots «udls (lomsy Sofglses 3,8kos 5 48 agigde (yuilposil ¢ g 31
o) YVI+0 csgiaS oyg JLiSm )3 55 Vo lagd dal Gty a1 (5 2 25 o VIP0) (] (l3em (0S5 CunnguaS (o0 1500 5 (5
35 Slas 948 cpliogil (sgme J5ib (S|l Cdled (S 9 @ Jidg kS (ine 1 555 e SMilges ol GG oS 8l 4y s
5 e Sl im0 ¥ o 51 (25 5 p S sl VYRR 9 00IVA ) 4B 5 Jgtb il e s o8 s pgbts 032 138 56 S55l5e
VEY) @ Jubg S lime oyt 13 LS 55 lize <l 31 ol el oy dalis 1 (2,5 1 p)S oo AV 5 Vo /A s ) gyl lime oS
¥/o¥) ooyl 5 (3053 AVIBY) GlannsT il cled o5 52 £35S 1) US Jedo)lS (35 2 S e YIOV) D Jido)lS (o5 0 5 e
Sl 3ySlos 53 Gl Gy cul 0o el Gy S5 53 ¥ o Slilgs g CusgroS gagg S 53 5V 2 L (25 2 p S Skee
2 SIS VOVIY) ol a8 5150 )3 S o Slilgus L ol o CunsguaS' g0y 1S 1 055 iy Yo 2,08 L (1S 5 p S5lS V-APANY)
e Gyt ]yl 0¥ (o Slilgus 5 CusgreS 00y S 10 (5 Ve slod Ble ctabojl ol @l 4 dr g L g aals 4 by (1S
905 dpogi ol oS S|l 5 (albordgn Slio (B e sl

Jid)lS" 4B a55igMe S5l 3 )Shas eyl 158 (sWlg

A4S awe o0bal ppe (LS I pe)l LS 69,0

o3l 3)90 (ko (y)de g (St b 3 0l (9l b B 90
(Ocimum Lo, .(Beigi, 2007) 45,5 o )ly8 (5)90,22 9
im0, 4y 3lxie wie 29)b LS 51 S bacilicum L)
5 9 (sldogdl ¢ ugyld aLS loie 4 &5 cuwl (Lamiaceae)
Ol gy 7S 055 dlge 3,5 oo )15 o3l 3)90 0]U (G
dl)). 9 Cowl )9]‘.@(»)] )y u)b)»fl; Ao 9 L_S'>)L9 RW=) wol> ol.:f
33yl 5 g D oo odlitwl 1ie pudn 4y SoS 5 oS el axdlee

ailato oy QLS (g S50 5 SLEL ple (Sjgel 05,5 bty —F )
Oyl iy sy o8l (655l 0aSiisl
(Email: mh.aminifard@birjand.ac.ir (s o g — )
OllS Sdnid oS (UL pole 098 byl (lid)lS gormiily ¥
Ol ey iz oo oSS €59l 01ty g lae g Slargal e 29>
Ol iz ey iz o231 ( (SB30lS bjg0] 09, olutils ¥

DOI: 10.22067/JHS.2021.69217.1029


https://jhs.um.ac.ir/
mailto:mh.aminifard@birjand.ac.ir
http://doi.org/10.22067/JHS.2021.69217.1029

1F+ QLMMJL’ Y G)Lo.af) Ad .\b s(é})sw elwo 9 F}l‘) LS’L":b F’h 4_,)*';,) “ﬂY

o plul ady (il lage iy 48 Sl cuslio jiun S
sl 0351 ol 551 5 Slos 350 Colas 3 St oalo A5
Ansari et al., ) 4, 5 5,Luail (Arancon et al., 2004)
b5 gdao dlge 09 By Ly 4y CawgreS o)g 2338 pMel (2020
55 S0t 3 (Joeme CowgeaS Ly dulie 3 (109,80 55 5
SLs laly jdlo dgup el cuizmad 3)l0 (6570 SB 09,00
a oad 4 Cute Bl cpl (Jb opl b g o SB35 )5 5
ST sleagS 5l onlanl ols olis ©lisiss oyl (Siws S ol
A o laljal]) ol 53 () 9 4B line CumgraS )9 ke
uo)l35 (levinsh, 2011) il (yizxen (TOOF et al., 2006)
Moiine Giali8l Eel CdS i 4 CusgaS 0y (39381 25
Copdon poil 4 a2 b plply 3,5 log S J9)I8 (slyie
oo lads g 0y (6)lol g Gl sl > (2LS 45
PRIV Pl Py EXTC v EPPNISPRE IER TR e S puri gy
sty (8L iomed 5 lony ()b oS 0y Sles Al
sl LS ol CusS 5 eSSl jslite &y WadsS ) cansli

1 ploul

W yg; 9 dlge

2 DS Oyao 4 WWAIVAE ely; Jlo o imeds ol

IS5 5 o S5y ok LS slacSl ¢l I
TY eldlps (o) din p o8l (g)sliS easliils as )50 5o
9 (B addd Wy 00 oldlie Jsb o Jload 4dBs 0F 5 a2
s o a5 18 )y o 5 o VA gl
Vo jio s jlacyie S plerd 5 (So3d Cluogad
ielo3l slalass () Jgaz) b S po ()l pdiged (5t Bl
NS 5 Oogmo & &8 239y o Slilgus 9 CanwgeaS (0y9 Jols
T w5 (LS8 53 (5 V1 9 8 o) CuwgraS 09 phaw
plonl jplate o ol (o (G132 25 5 ¥ )ho) (e Cldlges
P S5 (3, o s 5 ot ]
0,8 dloul Jie ¥ x ¥ oolal 4y (olecs S g 03505 (paej (gdiac,S
L) e ¥ 5 ) o i 500 LnnSsh 5 o 5 o o
o cdlS lles b a5 1 ) ()l lagse Clu
S pb 088 bl WA Jlo Cudgens)l gy 3 (ot @50
Yo Lacasd) oo el dlold a s cosls caudy code gl
o Bl 93 Bos )3 (e Blw Vo laayd) (g9 Aol ¢ o Sl
b ploml g ©jgo 4 Lacs, S o)l b 4B S s
Sy 4 WD Cdigod)) ) el U lajen Jol o)l
2 Jees yglate & Jgl ol 51 dm 5oy i pgd (o)l g (e
9 &=l e & CungeoS (00yg sloi b bl ba)dy ()Ah Jow

Beigi, ) 5, il — sy 5 29y ( 2lie wlis )3 muwg
(2005

g el (LB (S g (o8 15y 2 S50 Jelge o
e )y Jgame (a8 g (oS GBI ) lojag Wi (2lie
Oy SIS calio Lyl yd pilives olS )3 pi¥ e 4 (oIS Slge
S dalals (3 olpl (g550liS Sl do )y Qe dgas AL o
aS odd ceely yol oyl il o (05 (SH)L gl g a8 )3 )13
a8 Al Y (g)ed g andal bl Glpl sble 51 s
oty e Byann S polic Sl pim 335 oo el dlus yan
39008 WSMe olS g Wgub olS e wiiles b S 3 09y 9300
Behbahanizadeh and Emami, ) o3 o oLii Iy jolic ol
LS 55 390 o8 e 4y il 353 g by b yuannS polic (2008
adox jlaasyls Lals sei g 0 53 (Glaiua py A8 (g ABbie
Do GLaSLs il )3 ] 35 aS oS Wil o e polic )l
So Glgisday e (Pirzad et al., 2013) 555 o0 000> Siis
Il g paie ol s A3l VAT Jle 3 gl pais
25U cov LS dlusg 4 e G )b CIBD Fiwgid 5 yuids
2ol w5 s SLE obard csS 5 «SB PH o oo yeiSh
aic .( Reuther and Labanauskas, 1966) >,5 . ,,8 Sk
L g i lasiald g (laS] Glae 3151 )bt 3 e
o= (Farzaneh, 2000) sl ¢Sy b opSg 5 oy S g siun
25U G yangS polie 3,8 oLy (Marschner, 1995) i )lo L,
o 0 A5 GLalS )3 el (e g Sriwgid 1 (ke
(Movahhedi Dehnavi et al., 2004) ,Se» 5 (s2> (g3>50
o5 53 Jsrlomo 438 3l s csliogsy polie 3l gre 3
Arefiet ) l)LSen 5 B)le aoyp 0 eomen b S5, sl
Uil e Rl L sle oS > oS 5l ol (@l 2017
Sb Glis gyl xe

2 i 50 55 (A GladsS olhass slodgs 2 0gMe
ok et G5 sloagS > )l GlalS CudS g oS
el ol 2 ogMe WmagS cpl 3l (55,5l (gl )3 5 SB-
il caa SB pleislo )3 wre sja plgis 4 olS wre (2lie
Olye 4 pizmen g Cosl Coenl o (DIAE polie 5 Ol ()l
b gyte S loap sl lgSe g e aie
Jols 9 So8)lg0 058 S CuwguaS' 10y (Gliessman, 1990)
Ll Lo il Las 8L ) Jleb sl So3dlses bl
Al s o 43 o (S S (sl S 5 g 355 e 2L
St (35 a5 SB T dlgs 455 Jas
A CuwgeoS o)y 0938 (Bremness, 1999) 55,5 o olS A,
Cal 033 ol 81 1) ol 5L5 3)50 (olis polic enl )b Lhs & S
3o e S Sl ol g (S5 bbb g0 b oSl



YAV ol ol (il I T Cadled 9 olombianr s yinl )y (B 52 5ol ool 5an 93,9 (Sinol

DPPH  SaiS w3 g, 5l ol Slaws] sl e b (1967
Turkmen et al., ) &b oy (Jojldee Jo,S =) Juid (63 -V4Y)
o5 by §) oS J5i8 Sl 5 ke (5ol sl (2005
& =Sejlasl (Haghirossadat et al., 2010) s sl ¢S
Wrosotad, ) b5 plosl 31,31 PH g, 4o S (oo
2 ool g, 5] gy 5l S aB (o Sojlul cas (1976
L JS 4 5959M8 )5 e oy (Mocreadye et al., 1950)
Chang et al., ) c3,5 plosl as IS posivogll G5y xo I odliiul
539y sy Mol S olS joy a5 Sloj ddy b 31,3 (2002
25 0Slas s Car o SY) Al ye S b ales el
Jbs 50 5 ool (ol slaplal JS 3,Skes) (Sojloe
9 Cé i Gyguo SAS g lal il oy oS Laodls (5l
Jlein] za s 3 (SOl glaaly K g3l 51 edlitnl b b 1S5k

A A lie o yd gy

il Jo e 5 i by lsee S L S j) L3 kS )5 o5 )
s Ao 5l lm ) (S g dw o Jlake & G5 e Slilgw (S
Sotoudeh ) ¢é )3 pbx! 55, V¥ dlold 4 Cogs aw (o (S f-A
L Laasals assl cogs 4 558 abs clles (et al., 2016
il &l g llas 45, g 55 )b Sl gyt Sgg
(S Gs3 Joolss sillas) cuslio o515 Jya> (sl a3 plol
S i g )3 Jol8 il Sl ey g dlsye a3 GlalS
5 oSl USaen el (! Jole Jsb 5o 005 S5
i sbocile Jpus s €855 )15 oslitul 3)90 (ol iSile
2909 31 oo 9 Lsless Jloel jl a8 plodl (s (g 350
Ol )5 5 b &g Ve )8 Sl pAlS dspe 4 alS
Sl ledbses w5 0ds olswl dolay jo b 4y ladils
i g dgy lai yaloy iy Vo jl dbldnws oSy
Jedg S clale (g pSojlal gl Nl oSl by (olesdan
AMON, ) 4 odlisl (i95)] (b 51 (AL €l o 43558

Table 1- Physical and chemical characteristics of soil in experimental site

SB 18150 - l:.; . Colad
e S8l organic e e 09 T I N
Soil depth Soil texture ~ matter P K L\I pH EC
(cm) (%) (ppm) (ppm) (%) )
0-30 o9 0.38 45 208 0.042 8 6
abido (¥ Jgiz) 292 20L8 Jlass @ bgsye (p)5 2 p)5 oo Y/VY oy g o
Sotoudeh et al., ) 4,LSen g 035w (cwoyp yd Batod ol gl
G g8 lae puSh )

T 558 5,8 48w s te wsuS oS (g5, (2016
A9 435 b S (lise o gne Gl el CuvgeaS 0ayg
ol (59 y adlas Ly 5.5 (Noorbakhsh et al., 2016) |, Ko 4
U CgraS g Jlass 45 0508 (ol g5 JHlST 290
b S0 laslllan jd ol aidly (g tiuwsd o350, (o)l bxe
O3l o)y oS JS J3g)IST (e CungreS a9 Jlude ol
7 S (sheo YVIOB) JS Jedg)lS" (e (i pn 45 (g p5bos sy
Ol (68 5 CmgpeS (o0)9 )L 13 (55 93 5L )3 (p)S
38 gt Sass 2 (65 2 pS e YAIEY) S Lt
[(Heidarpour et al., 2020) ol s (anls) CavgueS co)9
eslazwl wa )8 Ly (Weisany et al., 2012) )Ken o Sl529
hs ol (L) jhde (3905 @alS 2 0gMe CungraS 00y
5l ol i SIS sl bass L 09, pogas
5 Sy slads 3 aS ) el gy 1l Lagliog,
oo el il amd o ialil wyly i lapg S gt lesd b
o 35513 Je89 IS g 9 jls Lo 3 (] i85 oS ladne )

CwgneS ayg 03w 13 s ine 515 Sl Gialejl ol

Ol dulie @l & dagi b oy U5 89,15 9 b @ i85,
S =89, 5 (p)5 52 p 5 bee VIOY) @ Jidg)lS" (i oyt
9 CmwgpaS soy9 LS )3 5 Ve Jlesd 1 ()5 2 p)S e ¥/1Y)
(PS5 32 £S5 ke YIYD 9 VAF) i Slio ol s 008
1A s osaliie fwizmed (Y Jgio) Lol cunds salis o |
4 05 dlanMe dgy Hb xe JS g @ Jubg IS 5 e ladgu o0l
IS5 89,5 5 (05 32 S sbee YIVD) @ 89,187 e it
ol Candy Lo Sldlgu Hl5 )3 aw Hlass I (p,5 32 p)5 ke YAY)
YIEY 9 YINY o an) JS Jd9 )15 9@ Judg)lS (ljee (o yies
Jlie )Y o) and Jools sals jlags 1 (p)5 2 p)5 e
il (gt (sLaoi iS5y (sl ine U i Lajles
YN YIOY s i) JS 9 B Jido)lS (lise 03Vl &S s sk
2 A g ComwguaS oyg S 5> (5 Ve jled (25 5 25 e
9 VAT i jan) livo ol Glise (23S 9 e Sldgw i



1F+) QLMMJL’ Al G)Lo.af) NP ol s(é})sw elwo 9 F}l‘) LS’L":b F’h 4_,)*';,) “ﬂf

oS S J 36 00

A bime 8 5] (Sl uilly 4o 3l edal Cun; b
3l 51 iy el ol Jgs clive g e Sliges o3l
Ol @l @ drgs bl o gae e Jlie Sl g CuwgraS’ 00y
ol ol & Cos Jgib (liee e Mg Bpae b ialojl
2 (xS 3PS ks VOIYA) Jgib jlado (s pily &S (sl wcly
Js3 ol cnyiaS g 36l Gy o Slilgs Jlim 55 dus 308
27 Jgi) 48 osalie sald Jlo 3 ()5 2 p)S ke V+/RA)
(Soltaninejad et al., 2013) - ,LSen g o155 Slalw Lwly oyl
Ol 2 ORIl G o (gdanfn) il oslinal 63,57 ()18
&S Cawl ol odalidie pired 3,5 Glo pyed (29 olS Jeis
o0 Joib GLuS 5 ialidl sl s Lot gl ol Sy
10,5 4o)l55 (McKey, 1979) S (Caldwell, 2002) ¢l
4B g (e dlge a8 Sl 4y g elsl o Lol
o0 L3l a5 Ayl padaslio (48, 93 dlail, 05, e
Ol GBI & e 9500 g 9Ske (olie polie (1N ol
b 55 Slaeel ulld Gl aomas )3 5 olS > Al jirgs
Muller ) 33,5 oo 456 CLuS 5 jaim > (3895 9 4l g
Ol Gl b Jo 8 cluSy wliel b 5l (et al., 2013
claclim a8 ol ol gadtae b3l olS p el jaumgs S
wsloas anlis Jois bS5 calo gl il 5yee el )8
S 5 gl g Gial38 Gl 4 Ll Sl 5 3l 11
(Nguyen and Niemeyer, 2010) .sl o Joid

Olas 9337 () 320

Slalg s 5 CmgpaS ooy o3k Sl Salofl ol @l 4 25 b
ap o ) lowogtl e jleg ol lite 51 izman 5 o
Ol oo b L e duwlie ol ol ol aalis
Slilg Jl5m )3 s 3L S (p)5 2 25 oo VIOY) (yilissis]
s0ld Jlog 13 (p)5 2 £S5k VD) o pliee e 5 o
Ot b QU5 55 Jlite ST wiznen (1 Jgia) A osmliie
NS 53 55 Ve e Sl (pyS e ¥/o¥) losil 5
Olie a8 g e Sl 158 53 A g CgraS (g
(F Jois) ael ety sals jlass 5l (p)5 oo VIAA) pilinwgis]
03ljposnl | 35 5l ol @l pialofl ] @l b guen
oS ¢y, (Ebrahimzadeh Abdashti et al., 2016) sl
Olie ym CgaS (g sless 45 3 (LS 55 b (9>
OSad 5 6yl izmad IS (gl e 5L (plingis]
el CiwgreS oy 3,8 10,8 45,155 (Amiri et al., 2017)
A Sl 5b3 9 29l olS 5 cylawgil lje (133l

oielail ol @l b guen g3 pe (55508 slrojsSS) Ll
ole (Asgari Lajayer et al., 2015) l,LSan ¢ plod (o Sue
Ol b mime il 8l el s calisee glacdale oS 058
OhbSen g 03l o8 ol 0 Loy ()l oS 53 Jdg)lS
o D )lS 4 Wdgei sdalie 35 (Taghizadeh et al., 2017)
AU S dediy dide olS Sy oIS clale (il el
Ol ol olS cnl o)l el (i g e pais Cute
SLocdleb Gl o e Gal331 45 39500 45 90
E95 A gt lacld Gl L & 25 o g pingd
Syl )3 bo)lS’ jiwge Car quslio sloodle (i 2y
LacS )y 5 Jebg IS paslis (il & jocio ol 9 b o (al33)

.(Zare Dehabadi and Asrar, 2009) >4 .

PRI RUVPR J VY U [P

Jlite )51 (oman e Sllg 5 CwgeeS (50)9 03Lo I
A4S 0 A Mo I sie loseS] 5T clls e bl
4 bgsye (doyd AVBY) olS SlauST 5T culled l5me o it
(0> ABNY) ol (2208 g CnsgiaS g0y 15 53 05 V-l
PV sbales ol 1 opde (¥ Jgia) 292 30L5 jlos & by
Lo MF g MY L cgpiay aalds g e ldgw 52
{F Jois) a5als 1y o8 a1 T e (08 5 e
STl el e oyt o ol Blize @l gls
2 A 5 CewgaS 00)9 HiSB 3 (5 Ve Bpas b Aoy AY/AY)
(e )3 AOIYY) ] limse oy g ol Cawd 4 o Sldgus 50
Dumas ) 4,LSen 5 wlogd (¥ Joio) s ssalie dali jlog )
WU T ladgS a8 5,5 b alie ouls o (et al., 2003
5 058 s il (Kb S (S| Bl (e e e
Oy oS Mdg03 ole 35 (NUr Faezah et al., 2012) S
1395 ol e 1 gl ol s oyl 5l jlade
b ccillas y sl kgt puls b aS ub sdalie CavgeeS 0ys
el (Abou EI-Magd et al., 2006) )L Son 35— I 5
MRS b b g SB dyges N (sladgS (gl (sl sty szl
Gy (it polie 35 (il Ly g amse Gial38l 1 o
b il sl 55,8 sl ol 05 g S (el (gl
Asadi Karam ) o, 5en 4 )5 sl ol 2580 (Slaws] sl
I isie el 3Bl Eely o (g3kos) paie S oL (et al., 2015
As 2l U auwglie )0 S 05 olS Sl 5T el o0
Ol 02,8 olo (Arefi et al., 2017) ) San o (S)le puican
il e e (slacdale b o ol a5l el
Dy Slgsten islejl oyl gols b as sl ojlis o)l sxe



o 5 oS S| T e 5 3o syl o5 5t ot 53] <y 0B 5 953 (ivel

Y40

TN U0 paseq [2A3] ANquagoad Jo 04< 18 20UIALJIP TR IUSIS 10U SBY UWN[0d I8 Ul SIARJ AR IS
< ey of &€ €0 (e G0 of e e g e A e | (T S e o e

T LETh! L6 E0€ ST SOl SR JAT0 RTTS SF SET 9
£'E8L61 6671 S0 £57 HTS] ZE68 JAT0 WLLE Ll 2T £
L TSIRI 616 LT S9'1 8601 L0998 H1°0 29°€ Sl 1T 0
() (, mBram (, mTam T N
uondun (s (Iyiam Ny (,Jydm . (Iydam P ysas) g
.uu_ue_.x“_ ﬁ.-. T Bw) A."_. 3Bw) b Sdacal ».u_-. ddw) (%) .-a.y.: T 8w) Yoy ¥owm) TBu) yay Fiw) (pusmow ._:
u sjueponuy Hydosopys v neypns 2addo)
L awling prouoaeg| i jouayg ot 00T qn <ud
O -~ wedopuy ) om0 ®oy udosopg  MEudosou) Einon o
& e S o i UL R o8 s o R e
7orsée = 2 s a '
WNRHSDG WHEa) J0 SHEL) [EINWDYI01G uo ejns 12ddod Jo SPAd] WUIJIP JO S10AJJ2 AL ~F SIAEL
wé 4= 1| b2 e e 0 K o B RR (A it
LM U0 paseq (9] Alpqeqoad Jo 946 18 20UILIP IURIGIUSIS 10U SPY UWnjod Yo ut SIaNa| Jejuns
<fé oy o o 0 o (0 o o e @ cfem A romes | (fAD S e s e
oL 11861 R BOT't +8°C WSt L568 v 0 LOP R #S C 01
206961 L1 q£6'C J0T W6t 68 LT0 J8°¢ | ¢EC <
G90P9LI HE01 qs9°¢ 4081 w911 GEUS8 H170 2SE'E S8 49671 0
() 4 3 .
wopouny (N (augow (TR mon 06 (udw WM (auBem G e
: Gp 3dw)  Kap Saw) P Cip 3+5w) 5 soay gy 1S say g Y 150
Eadojorg VP P u P sl nAydosopg (usay v
R e ngeg Eo_“”.w_m wedoqpuy  10000d uBpIXOnUY =WM“a“u moL q =.»._=_Ew_._o nAydosopy) M...“....ua.:..o.»
shigte T e P U L SR Laic

WNDISDG WATHOE) JO SIEAT [EITWAI01] U0 ISOAUWIOIULIIA JO S]IAI] JUIILJIP JO S191J3 I L -¢ SAqUL
b A~ | 82 ey €607 gy K oy SR (gD il



rar

1F) Ly ¥ o)lods FF alar o((53)3LaS @alio 9 pale) (Ll pole @ pid

LN U0 paseq (23] A1[1qeqoad JO 94,6 T8 20U IP TURILIUFIS JOU ST UWN[OD YIRA Ul SIANI] R[S

ror

< ey o o€ €0 g (9 o R e[ @ e A e 0 S e ns© mfe

GL'9LT0T l€T He'l6 @06t Py plt'l 9 01
=t tri6l L0t «L8°T6 LU AN <91 3 01
L0861 9TT wISE8 J0'F wSP'T =551 0 0l
«L8960C LT L 06 <0'F W8T xSl 9 S
~E8ri6l $HT'T H6'9% SOLE SE'T wpht'l € N
#5881 08T #0606 pt9E 21T 0871 0 <
S0181 QJET R TAN B e p86°1 wErl 9 0
SOTTSI qlC T €88 St pSO°1 plt’l t 0
L9689 881 wlEE8 e o£0'1 L] 0 0
=z ( ( ( ( (puesnoy) up) n
(.3 aydom .m._. F8w) (%) Jydam ..a_u..._ Adw)  ydom ..n_o.c d8w)  Jydom ._n.u..._ 33w) aejns (.04
uonduny jeasojog sjuepIxonuy R : sodwodnuid A
oy uuedoyuy B nAydoaopy jero q paydosoy) e jiAqdosopy) Jaddo) P A
Torsle 3 ~ﬂal..n3 = e o g e e ko ow v

RIS W0 J0 STA) [EIIAgI01q U0 ajujns 1900005 1500U0WIIA JO S|IAI] JUIIALIP JO 1991J9 GONITIAIUT I L -F SAqP.L
b 3- & qongry® b2 o 6065 ooy x iy o K oy Herdon Y (gD



YAV ol ol (il I T cadlad 9 olombianr s yinl )y (B 32 5ol 0ol 50D 9 3,9 sinol

Lajlags Jolite j5l a ST g ol S 48 (lje 2 e Slilges
LB e oy B (:S0le dulie ol & dngi Ll I ixe
S 3 55V daw Jloel g 3 ()5 3 p)S e VYIVY)
o H(prS 2 p S Vo ITR) Ol (a8 g CumgreS 5059
CangpoS (o039 JiSB 3 (5 Vo lass 4 (5 gy col > 4 salis
PV HLes (Y Jods) ccdly iul8l asyd YV -0 dals 4 G
L 285 lass 5 025Vl £ 51 25 o AR L o g 30
ey iy a8 ol upomb p)5 2 p)S ke VA
gl Al g o Slilgw Jlia 38 e e (55l bl
9 )S09)68 @l bl (17 Joiz) sl 3929 (6l ne
Gaw CowgaS oy9 3,8 (Kurumkar et al., 2005) ;S
9 b Gimgin )3 Grioren b g S e il
olli8l sl JIags 5,8 (Yadollahi et al., 2015) Ko
SlsSen 355 ol @l b 45 45 K5I8 olS Slhamg S e
a T sladgs a8 58 ol (Marschner, 1995) yid e .3,l
OO )8 5 5 5K 5 g9 ool ale olie ol (2l dlauly
oS 50 Slyimg S i plalidl el oS oyiws o O
a03,S o l55 (Arefi et al., 2017) ) LSen 5 (3)le g o0
el s ol ol Jsbre A8 3 Lytalsdl Csly s 3,08
= (Hassanzadeh et al., 2015) o ,LSen g o3lj 0 iolojl
oS )0 a8 lise il cely B pnanS (sladgS 5,8 ol ol

2, u.slyuub (30 O:’.l C"L" b oS ad Al (5050

S35 g 0 Slas
= Ll iz 31555 9 o Slilgus g CungaS 09 00l 51
Loy b pme dopd S Jlin! e 0 So5elgn 3 Sas 500
0, 8os 50 yiul38l oy iy o alas Mo bilite <l 5l gl 4y as g
LS 53 o5 g 2l L (S 53 p)SolS V- APAIY) Sojgln
G5 alia (¥ Join) 390 aald & bogype (LS )3 pS5kS
&9y = (Darzietal., 2011) l,LSen g (55,5 adllao o il
3y Slos oy 45 05 odalide yomsl oLS uﬂ slags gl
S35 ol CsgeaS ogs a3 5\ B b il
Saeidnejad and rezvani ) paie Sl 5 3l psmw ddlllas gols
V) CowgeeS ooy9 sless 45 0Dy Lis 35 (Moghadam., 2010
9 S B 1) S 005 Sl O Sas il (IS 5
CuvgeaS 0039 45 13,5 (158 (Seyyedi et al., 2016) |,Ken
A5 ool S5 g sk Sld el W0 s a5l

(sicze dlga (15 )5 o piand )3 s > 9 S Jldlge 4525 5

oo gems S > I (cladgS 58 4 sy o Jlaiay
ol (S lain b e el ( plie  blic jl (o p0lds
2y lp el iu ilwolel Gl wugh) (65l cudsls
Sluogad dgz sk (nl jl g oad oS (S Jial8l g 4y
Raja Sekar and ) couwl azily o ) 1) oplwgs] pdas olS S
s9lS g LS 3adsd pl ol b alie (Karmegam, 2010
B3y lis 395 sla )y > (Ghorbanli and Kiapoor, 2012)
gl 53y 1 (il Bl 51 48,5 6L )3 uo uaic 35 oS
(Soltaninejad et al., 2013) 4}l Sen 5 3155 Slale .cunl azsls
Wl o oS anslt slaclalio o 86 oy 3 3
B ol an Laglwssl olie e Gl b 45 2555 lie
) LsMe 5 (5,L50L pimmed (ol a bl il 8l e
olie dgad ol —i)l35,5 (Yadegari and Alayean, 2012
ol Jls & 5 lolaasl ol bas )3 S50 (28 (e diilo (sdio}s)
G5 o=l @l L @l ool o5 5yl Gilsil oliee G5

Ll Slgren
oLiS 4 93 93 () 320

Gyno L aS ol oLis aiwo) oyl pd ool Joe & uls
399 (lie 1 byless flite 51 g e Slilgw 208" 42 51
5Siles duliio Jodn 4 4395 b cudls (53 ine b o)
2OV e 5l (25 2 p)S e YIVF) 43939% lise oy
7= P35 oo VIFD) A5959M5 (e (a8 9 CamngeoS (cnyg ,USH
ool ol @l alie (¥ Jpio) sl cossy aald o 5l (p)5
(Vojodi Mehrabani et al., 2017) -}l San 5 SLoyse (53929
C;\_w%‘xfu_o)j as A8l Cwd Aol O"‘ 4 dg> dl.b:w)).g 5
O IS s oS 0 L SeeMa e iuli 8l el
a8 60,8 %155 (Makhtoumi et al., 2022) ), San ¢ (ogiv
Load jles olon,) plals o J5 0855536 jlade Sl
Cowddy p)S p1p)S oo AVWW L SB- (359 20 Ve CusgraS' 00y
il38l JJs (Ghorbanli et al., 2011) o ,LSan 5 (b5 .l
ol 0l |y (I eloS ) odlil 51,5 (sadeisds @lS 5
Sgo dr olS wyiwd Liolidl s 4 JI cladgS 3,5 a8 win )
S 5 15 Gl g Sy 5 oS Logaie i
035 (o0 (SN

oL S 8 ) s

9 C.‘A_wwu_o)a )lbu_bw )uL )l L5.<l_’> iOMT Cawd & C.;L.s



1F+ QLhMAJL’ Y G)Lo.»ﬁ) Ad .\b s(é})sw elwo 9 F}L;) LS’L":b F’h 4_,)*';,4 “ﬂA

6 5 4o
el )8 48 501 ol 1 (S 3o o) ls S ek
B Gl o Sllgus liands 395 b CungiaS o0y9 255
a1 1 el (g rtangtd (sl 33y plai plesbgn Slao
ol Jlite 151 sz camy (al3El ) ol sl e
oS =8 oo g dngighe (JS A8 liee Cunilyis dajlas
o=l @l an an g Ly oo Jla5 4y ans 18 065 130 cog
N2 3 ¥ g CogaS g IS 53 05V jlosd lsiien cilej]
Slio (339w sl Srbed Olain |y pes Sy
386 el g 905 dnog Glx ol ShnsST (3l 5 obordsn
bl o Alugd 5 a5 Slisios 4 s Wlay inloj] ol b
ilojl ol 3 Slio (68 ojladl Codgame a2 b rizmen
5 oll Ol lai lou) (29)s Clio plu & 235 (o dpogs
oS oMl (b)) S Ol g S8 (lie rimen

39 (5 ySojl]

bt by bama (3,50 ol 8 b g 2l (5350 (18 oS 5L 350
2018 5y ol 5 99y See o iy SliEl cnge oS (ol
Orimen 135 Sfolsn 0y Slas (Rl coge CusgaS o0y
Al olge g ogagn Ghlil e & CusgrS g0y 355 5l o3litul
SLossS > o8 (LS slams 5 dagigersn dacelis «Sls
o by pd g odly Liolal ST 3 1y i)l deng (oo lowsd
OhlSad g 00l ke el 0 Jgane C S iy 3l
—olie 3L Jelxe ,5Ls U (Shabanzadeh et al., 2012)
(iiagsy yolie il Jgle o 2l Slinkew ol (i)
93550 Al Soieam 0,Sdas Jb pxe iul38) o Ja Ll 4y s
o381 48" 05 S bloiwl i (Pirzad et al., 2013) S
Sy (st Je dsensy polie Bpae b s 2Shos
(g Clleb 38l an g e alex o 51 a8 A8l azdly
Oll38l IS 03 g digy jo aily dlass iol58l ¢ o y8 ad L slaws il 3l

2)S o)Ll ) S3elgn 3y las

&l
Abou EI-Magd M.M., El-Bassiony A.M., and Fawzy Z.F. 2006. Effect of organic manure with or without chemical
fertilizers on growth, yield and quality of some varieties of broccoli plants. Journal of Applied Sciences Research

Amiri M.B., Rezvani Moghaddam P., Jahan M., Salehabadi M., and Naseri N. 2017. Effects of plant density and
different organic and chemical fertilizers on some phytochemical characteristics of Iranian ox-tongue (Echium
amoenum Fisch. &amp; Mey.). Iranian Journal of Medicinal and Aromatic Plants Research 33(4): 649-662.

Ansari A.A., Ori L., and Ramnarain Y.l. 2020. An effective organic waste recycling through vermicompost
Health Restoration and Management 83—

Arancon N.Q., Edwards C.A., Atiyeh R., and Metzger J.D. 2004. Effects of vermicomposts produced from food
Bioresource Technology 93(2): 139-144.

Arefi S., Lariyazdi H., and Amiri H. 2017. Interaction study of copper and salicylic acid on carbohyrates, proline
content and catalas activity in tow varieties of mung been (Vigna radiata L.). Scientific-Research Journal of Al-
Asadi Karam E., Asrar Z., and Keramat B. 2015. Impact of methyl jasmonate on reducing of oxidative stress in

garden cress (Lepidium sativum L.) under copper stress. Journal of Plant Research 28(4): 684-694. (In Persian with

Asgari Lajayer H., Hadiyan J., Savaghebi G., and Motasharezadeh B. 2015. Effect of different levels of copper and
zinc on essential oil yield and percentage, Cu and Zn concentration and some growth traits of basil (Ocimum

Behbahanizadeh A.A., and Emami Y. 2008. Investigation of the effects of consumption of various micronutrients

Caldwell C. 2002. Effect of elevated copper on the phenolic compounds of spinach (Spinacea oleracea L.) leaf

Chang C., Yang M., Wen H., and Chern J. 2002. Estimation of total flavonoid content in propolis by two

Food and Drug Analysis 10(3): 178-182.

1.
2(10): 791-798.
2.
https://doi.org/10.22092/IIMAPR.2017.109512.1961.
3.
technology for soil health restoration. In  Soil
112. https://doi.org/10.1007/978-981-13-8570-4_3.
4,
waste on the growth and vyields of greenhouse peppers.
https://doi.org/10.1016/j.biortech.2003.10.015.
5.
Zahra University / Applied Biology 30(1): 95-111. https://doi.org/10.22051/JAB.2017.2990. (In Persian)
6. Arnon A.N. 1967. Method of extraction of chlorophyll in the plants. Agronomy Journal 23(1): 112-121.
7.
English abstract). https://doi.org/20.1001.1.23832592.1394.28.4.2.3.
8.
basilicum L.). Journal of Plant Production Technology 6(2): 33-47. (In Persian with English abstract)
9.
on corn yield components in dry conditions. Iranian Journal of Crop Sciences 3(2): 132 -126. (In Persian)
10. Bremness L. 1999. Herbs. Eyewitness Handbook, London.
11.
tissues. Journal of Plant Nutrition 25(6): 1225-1234. https://doi.org/10.1081/PLN-120004384.
12.
complementary  colorimetric  methods. Journal  of
https://doi.org/10.38212/2224-6614.2748.
13.

Darzi M.T., Hadjseyed Hadi M.R., and Rejali F. 2011. Effects of vermicompost and phosphate biofertilizer


https://dx.doi.org/10.22092/ijmapr.2017.109512.1961
file:///D:/تکالیف%20خانم%20حسینی/پایان%20نامه%20ریحان/داوری%20مقاله%20ریحان%20خانم%20عسگری/ https:/doi.org/10.1007/978-981-13-8570-4_3. 
https://doi.org/10.1016/j.biortech.2003.10.015
file:///D:/تکالیف%20خانم%20حسینی/پایان%20نامه%20ریحان/داوری%20مقاله%20ریحان%20خانم%20عسگری/ https:/doi.org/10.1016/j.biortech.2003.10.015. 
https://dx.doi.org/10.22051/jab.2017.2990
https://dorl.net/dor/20.1001.1.23832592.1394.28.4.2.3
https://doi.org/10.1081/PLN-120004384
https://doi.org/10.38212/2224-6614.2748

Y44

e oy oS S T Cllad g (oiloniigns GL yial )y (B 23] 0y K0 59,8 (il

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
217.
28.

29.

30.

31.

32.

33.

application on yield and yield components in anise (Pimpinella anisum L.). Iranian Journal of Medicinal and
Aromatic Plants 26(4): 452-456. (In Persian with English abstract). https://doi.org/10.22092/1IMAPR.2011.6655.
Dumas Y., Dadomo M., Di Lucca G., and Grolier P. 2003. Effects of environmental factors and agricultural
techniques on antioxidant content of tomatoes. Journal of Food and Agriculture Science 83(5): 369-382.
https://doi.org/10.1002/jsfa.1370.

Ebrahimzadeh Abdashti R., Glove M., and Ramroudi M. 2016. Effects of organic and chemical fertilizers on some
quantitative characteristics and anthocyanin content of Sour Tea (Hibiscus sabdariffa L.) in zabol conditions.
Journal of Horticultural Sciences (Agricultural Sciences and Industries) 30(2): 169-177. (In Persian with English
abstract). https://doi.org/10.22067/JHORTS4.VV3012.29246.

Farzaneh H. 2000. Agbrishi. Avae Noor Publications. (In Persian)

Ghorbanli M., Saadatmand L., and Niakan M. 2011. Study the effects of natural habitats on flavonoids poly
phenols, anthocyanin and their related antioxidant activity in Elaeagnus agustifolia. The first congress on advanced
Agricultural finding, Islamic Azad University Saveh, Iran. (In Persian)

Ghorbanli M., and Kiapour A. 2012. Copper-induced changes on pigments and activity of non-enzimatic and
enzymatic systems in Portulaca oleracea L. Iranian Journal of Medicinal and Aromatic Plants 28(2): 235-247. (In
Persian with English abstract). https://doi.org/10.22092/1JIMAPR.2012.3036.

Gliessman S.R. 1990. Agroecology: researching the ecological basis for sustainable agriculture Agroecology (pp.
3-10) Springer. https://doi.org/10.1007/978-1-4612-3252-0 1.

Haghirossadat F., Bernard F., Kalantar M., Sheikhha M., and Hokmollahi Azimzadeh M. 2010. Bunium persicum

(Black Caraway) of Yazd province: chemical assessment and evaluation of its antioxidant effects. Journal of
Shaheed Sadoughi University of Medical Sciences 18(3): 284-291. (In Persian)

Hassanzadeh R., Jahan M., Majnoon Hosseini N., Nezami A., and Rezvani Moghaddam P. 2015. Effects of
irrigation levels and macro and micro fertilizers on morpho-physiological traits of summer annual savory (Satureja
hortensis L.). Iranian Journal of Field Crop Science 46(2): 277-286. (In Persian)

Heidarpour O., Esmaielpour B., Soltani Toolarood A., and Khorramdel S. 2020. Effect of vermicompost on
morphophysiological, biochemical and yield characteristics of summer savory (Satureja hortensis L.) under
different irrigation regimes. Journal of Agroecology 12(3): 507-522. (In Persian with English abstract).
https://doi.org/10.22067/jag.v12i3.79634.

levinsh G. 2011. Vermicompost treatment differentially affects seed germination, seedling growth and
physiological status of vegetable crop species. Plant Growth Regulation 65(1): 169-181.
https://doi.org/10.1007/s10725-011-9586-X.

Kurumkar A.J., Mahorkar V.K., Paithankar D.H., and Warade A.D. 2005. Effect of nitrogen and phosphorus levels
on growth and seed yield of ambrette (Abelmoschus moschatus Medie). Intenational Journal on Crops 29: 292-295.
Makhtoumi S., Khoshbakht S., and Nourinia A. 2022. The effect of application of vermi-compost and plant growth
promoting bacteria (PGPR) on yield, vegetative traits and secondary metabolites of basil (Ocimum basilicuum L.).
Journal of Horticultural Science. Articles in Press, Accepted Manuscript Available Online from 30 April 2022. (In
Persian with English abstract). https://doi.org/10.22067/JHS.2022.69740.1059.

Marschner H. 1995. Mineral Nutrition of Higher Plants. 2nd Academic Press. Ltd. London.Pp: 245.
https://doi.org/10.1016/B978-0-12-473542-2.X5000-7.

McKey D. 1979. The distribution of secondary compounds within plants. In: Rosenthal GA, Janzen DH, editors.
Herbivores: their interaction with secondary plant metabolites. Academic Press, New York. 55-133 Pp.

Mocready M., Guggolz J., Silviera V., and Owens H.S. 1950. Determination of starch and amylose in vegetables.
Application to peas. Analytical Chemistry 22: 1156-1158. https://doi.org/10.1021/ac60045a016.

Movahhedi Dehnavi M., Moddares Sanavi A.M., Sorooshzadeh A., and Jalali Javaran M. 2004. Changes in proline,
total soluble sugars, chlorophyll (SPAD) and chlorophyll fluorescence in winter safflower varieties under drought
stress and foliar application of zinc and manganese. Desert 9(1): 93-110. (In Persian with English abstract)

Muller V., Lankes C., Zimmermann B.F., Noga G., and Hunsche M. 2013. Centelloside accumulation in leaves of
Centella asiatica is determined by resource partitioning between primary and secondary metabolism while

influenced by supply levels of either nitrogen, phosphorus or potassium. Journal of Plant Physiology 170(13):
1165-1175. https://doi.org/10.1016/j.jplph.2013.03.010.

Nguyen Ph.M., Kwee E.M., and Niemeyer E.D. 2010. Potassium rate alters the antioxidant capacity and phenolic
concentration of basil (Ocimum basilicum L.) leaves. Food Chemistry 123(4): 1235-1241.
https://doi.org/10.1016/j.foodchem.2010.05.092.

Noorbakhsh F., Chaloui V., and Akbarpour V. 2016. Effect of vermicompost and nitroxin on vegetative growth and
some biochemical traits in the medicinal plant Rosemary (Rosmarinus officinalis L.). Journal of Horticultural
Sciences (Agricultural Sciences and Industries) 30(2): 178-184. (In Persian with English abstract).
https://doi.org/10.22067/JHORTS4.V3012.34190.

Nur Faezah O., Siti Aishah H., Umi Kalsom Y., Nur A., Puteri E., and Umarani S. 2012. Phenolics, flavonoids,


https://dx.doi.org/10.22092/ijmapr.2011.6655
https://doi.org/10.1002/jsfa.1370
https://dx.doi.org/10.22067/jhorts4.v30i2.29246
https://dx.doi.org/10.22092/ijmapr.2012.3036
https://doi.org/10.1007/978-1-4612-3252-0_1.
http://dx.doi.org/10.22067/jag.v12i3.79634
https://doi.org/10.1007/s10725-011-9586-x.
https://dx.doi.org/10.22067/jhs.2022.69740.1059
https://doi.org/10.1016/B978-0-12-473542-2.X5000-7
https://doi.org/10.1021/ac60045a016
https://doi.org/10.1016/j.jplph.2013.03.010
https://doi.org/10.1016/j.foodchem.2010.05.092
https://dx.doi.org/10.22067/jhorts4.v30i2.34190

VE) (bl oY oylas Y8 als o((55,9LiS qaloo g pale) SLEL pole 4yt Foo

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

antioxidant activity and cyanogenic glycosides of organic and mineral-base fertilized cassava tubers. Molecules
17(3): 2378-2387. https://doi.org/10.3390/molecules17032378.

Omid Beigi R. 2005. Production and processing of medicinal plants. Behnashr Publications, Vol 1. 347 pp. (In
Persian)

Omid Beigi R. 2007. Production and processing of medicinal plants. Astan Quds Razavi Publishing House. Vol III.
397 pp.

Pirzad A.R., Tousi P., and Darvishzadeh R. 2013. Effect of Fe and Zn foliar application on plant characteristics and
essential oil content of anise (Pimpinella anisum L.). Iranian Journal of Crop Sciences 15(1): 12-23. (In Persian
with English abstract)

Raja Sekar K., and Karmegam N. 2010. Earthworm casts as an alternate carrier material for biofertilizers:
Assessment of endurance and viability of Azotobacter chroococcum, Bacillus megaterium and Rhizobium
leguminosarum. Scientia Horticulturae 124(2): 286-289. https://doi.org/10.1016/j.scienta.2010.01.002.

Reuther W., and Labanauskas C.K. 1966. Copper. In: H.D. Chapman (Editor), Diagnostic Criteria for Plants and
Soils. University of California's Division of Agriculture Science 157-179.

Saeidnejad A.H., and Rezvani Moghaddam P. 2010. Evaluate the effect of compost, vermicompost and manure on
yield, yield components and the percentage of cumin. Journal of Horticultural Science 24(2): 142-148. (In Persian
with English abstract). https://doi.org/10.22067/JHORTS4.VV138912.7987.

Seyyedi SM., Khajeh Hossieni M., Rezvani Moghaddam P., and Shahandeh H. 2016. Effect of increasing the
solubility of phosphorus on seed quality of black seed (Nigella sativa L.) [Research]. Journal of Soil and Plant
Interactions 7(1): 85-98. eng. (In Persian with English abstract). https://doi.org/10.18869/acadpub.ejgcst.7.1.85.
Shabanzadeh S.H., Ramroudi M., and Galavi M. 2012. Influence of micronutrients foliar application on seed yield
and quality traits of black Cumin in different irrigation regimes. Journal of Crop Production and Processing 1(2):
79-89. (In Persian with English abstract). https://doi.org/20.1001.1.22518517.1390.1.2.6.1.

Soltaninejad R., Razavizadeh R., and Oloumi H. 2013. A study on changes of some metabolites of Glycyrrhiza
glabra L. seedlings treated with copper oxide and zinc oxide. Iranian Journal of Plant Biology 5(18): 67-80. (In
Persian with English abstract). https://doi.org/20.1001.1.20088264.1392.5.18.6.8.

Sotoudeh P., Akhgar A., Abbaszadeh Dehji P., and Rahimi A. 2016. The effect of combined application of
vermicompost and growth-promoting bacteria on growth indices and nutrient uptake of sesame seedlings (Sesamum
indicum L.). Journal of Soil and Water Science 26(1): 21-34. (In Persian with English abstract)

Taghizadeh M., Mohtadi A., and Asemaneh T. 2017. Investigating of copper effect on growth and physiological
characteristics of nasturtium officinale. The Plant Production 39(4): 101-114.
https://doi.org/10.22055/PPD.2016.12432.

Toor R.K., Geoffrey P.S., and Anuschka H. 2006. Influence of different types of fertilizers on the major antioxidant
components of tomatoes. Journal Food Compos Analysis 19(1): 20-27. https://doi.org/10.1016/j.jfca.2005.03.003
Turkmen N., Sari F., and Velioglu Y. 2005. The effect of cooking methods on total phenolics and antioxidant
activity of selected green vegetables. Food Chemistry 93(4): 713-718.
https://doi.org/10.1016/j.foodchem.2004.12.038

Vojodi Mehrabani L., Valizadeh Kamran R., and Hassanpouraghdam M.B. 2017. The Effects of Relative
Substitution of Organic Fertilizers on Elementes Content, Some Physiological Traits and Yield of Lepidium
sativum L. Journal of Agricultural Science and Sustainable Production 27(3): 63-72. (In Persian with English
abstract)

Weisany W., Rahimzadeh S., and Sohrabi Y. 2012. Effect of bio fertilizers on morphological, physiological
characteristic and essential oil content in basil (Ocimum basilicum L.). Iranian Journal of Medicinal and Aromatic
Plants 28(1): 73-87.

Wrosotad R.E. 1976. Color and pigment analysis in fruit products. Oregon State University Publications Limited,
Cornwalis.

Yadegari M., and Alayean N. 2012. Effect of micronutrients foliar application on some vyield traits in marigold
(Calendula officinalis L.). Journal of Crop Production Research 4(1): 75 - 84. (In Persian with English abstract)
Yadollahi P., Asgharipour M.R., Kheiri N., and Ghaderi A. 2015. Effects of drought stress and different types of
organic fertilizers on the yield and yield components of safflower (Carthamus tinctorius L.). Journal of Qil Plants
Production 1(2): 27-40. (In Persian with English abstract)

Zare Dehabadi S., and Asrar Z. 2009. Effect of excess zinc on the concentration of some mineral element and
antioxidant responses of spearmint (Mentha spicata L.). Iranian Journal of Medicinal and Aromatic Plants
Research 24(4): 530-540.


https://doi.org/10.3390/molecules17032378
https://doi.org/10.1016/j.scienta.2010.01.002
https://dx.doi.org/10.22067/jhorts4.v1389i2.7987
http://dx.doi.org/10.18869/acadpub.ejgcst.7.1.85
http://dorl.net/dor/20.1001.1.22518517.1390.1.2.6.1
https://dorl.net/dor/20.1001.1.20088264.1392.5.18.6.8
https://dx.doi.org/10.22055/ppd.2016.12432
https://doi.org/10.1016/j.jfca.2005.03.003
https://doi.org/10.1016/j.foodchem.2004.12.038

