Journal of Agroecology
Vol. 12, No.1, Spring 2020, p. 161-178

i

$309LS (ol oy & i
161-178 p 4399 Ly d olais 12 ul>

(Echium amoenmum Fisch. & C.A.Mey) gl 0b;58 |8 44,05 oS Sy

S o515 sl s 4

2 N . - 2 Z . N 2 ¢z Py * o M s
S Sl g 5" 6 K sl FKeales sl T pde S 25
1394/08/20 : s\ s &b
1395/03/18 : ., 2ot

Echium amoenmum ) 1! o Lsje8 U5 (og)b olS 2iS1s 1399 o s ymis Slgmdl g ) (6,5t .z o Kialds e pdie Jlgus,
161-178 :(1) 12 «(¢5,9lsS wliipg g2 o815 ¢ JI sladeS & (Fisch. & C.A.Mey

2>

(Echium amoenum Fisch. & C.A.Mey) Lo JS (s olS adlex jl el Lo 558 o slodo ye 15 35290 LS 51 (6 )lus

oo 53 Sl eilS sy ol (sl cslo ol g S ity iz o5 VU Jnuily ) g5l gl oS5 5
01Suisly  Slaing ac 30 50 1388 =1391 cl)j Jlo dws 13 )15 aw b dolas JolS slacS'sl )b B j3 JoygS1 oy aislojl 2l
2 09 0) 558 355 el e o 55 | (slagS s 51 gy ol (salof] slaslass 43 ya] gt (g, oISy (55,58
St (15 )loz) g Jlog 0 S o515 slesd 5 (355 e pas) el g (LS )3 (5 i) CemgraS (soyg (S )3 5 20) CwgpeS (S
cuinlojl pow g ped Jlo 5l odel Cowdey ol il (oiingy A5y (chyls Lasd ol Jlo 13 Jlpl b9l olS oS ol 4 v o5 b (eupeyio y3 4592 10 4
g Wigr yd S5 2luwi oy g Lol 4 Ls dluw g el,] gmmen Lialojl Glas (aled p (o)l ime il dulllas 3550 sl )loss 45 30 )] 51 S
2 5 ol 5 ol S5 5 5 5,Slee cpogto > liglS IS oS 15 L o 33 51 (Sl el gl s 5 a5 53, Skae
5 o8 45L5 i gli)) olS Sits g 5 50,Shee ST oladgS 5,8 il jgals g > S sl g Lol 43 Ls sl g ilEl U5 )8
Mass g Aol asls dluws < J5 0,5 i pd IS dlaws olS Sid g 50 Slos oy iy cogMedy Dy (il 1) Slpl LielE S olS agy j3 IS sl
5 I slodsS 5,187 48 sy g0 15 s ¢ IS psbody 35 ol o> JLs y (o8 LS Sl g i)l ko 2ty 5 J5) Sl o wige > JS
ey olS cpl (=) oo )3 e sloygSh 5l oy slaac po 3 Sl (i IS (9) ol W Car cuslie slaS]s jl eslatl

D9

Echium amoenum Fisch. ) 1yl 5b;5s5 S (29, obS .ol
Boraginaceae odlgls siesjyl olals 5l G (& C.A.Mey
e (iso el g ol i el s by 5l e il e
3j92 (S plor 9 pLS§ o)lse &8yl i oins ialS
4y 095859, 5L (Sayyah et al., 2009) cuul 48,5 )),8 sl
(A3 Byae (I3l Ky, L olyen ol cpl gy (slwodgl 2
5 4grm by oy olS (l 0l 5l S el 9 Sl
sl 03,8 ol |y T ogl S g8 el 3] o gl

e 9 oyl dea 5l elia clapimg sy plosl iy ol

Aodbo
e 5l (S )b Bylias el pogde (2g)b (lals
slad o adlls g0l (sl o Lid slayguis S 5l

Byadp wess b cowal I Loyl (LS elyja calise

ol o g3, oKl ¢ g5y9liS 018l ¢ 535)giS59,5T 09,8 sl =1

LSl (5559188 052l (53519559 ,51 05, ()3 (ulidps 55> -2

Wl (g9,

(Email:rezvani@um.ac.ir :Jgiuwe odiws =*)
D0i:10.22067/jag.v12i1.51343



1399 leg « L ojlois 12 s o(55,9LiS (oulith ooy a3 pii 162

oS Col JLo 3 ol igdion Cgume S (6591 pre )
2oy Ko il zeS b ol (S a5 60 5 i sliwlie
Ebhin Masto et al., 2006; Karimi Zarchi &) s ‘_J ole
.(Kalbasi, 1999

il cae ) alS Wi copie oS Sla ol ol ol
Sl Jdsar (b jl g adl o Comj bz bais 5 155 ()l
oL o slasss 5l ogas » Ml 655 n L i
sdas 9 2)l5 329 ()15 9 (I @lie 3 Slnl G5 (g
(Borago officinalis L. ) Lg,l L5955 JS 4 bgye cole MLl
ol S5 Mg > S w515 9055 £95 e e I oo
Ol sl couenl olS

L i) 9 dlge

Sl b B > Jyg8l Glef] ©jgon s
SyaliS 0y Slhdod dejie 40 ST dw b dobas JolS
0550 ) Mo (B s (6 ytaglS 10 o Bly g b olSitils
942299 lihix Jsb g Jlad 4> 15 5 42036 lilie
Jls a3 (L gdaws 5l sy 985 glis)l g 3, aad> 28
S50 Linlojl slyal 5l b ol ) 1yslay 1388 -1391 ol);
L ol g 0 plol (6520 5Ls B0 b o 30s il 4s )30 S
Jools b5 & €85 )15 olondsS b 455 2)50 I sladgS
o osal 291 Jgas > o1 5

oS 3 530 Gliseds 558 555 Jols ialejl slalag
a0l g S 53 o5 iy CongaS 029 5 S 1 (5 20 Cusgia$
S5 e 558 JLasl o Sl 3 4 5 (355 G i)
92 (geyie o 0 10 5 et (23 oz

i by S i, 2 s €8 a3 i ) sl
Sl iy ggy dlols i Ol yie 4X3 slul b «jze ke 50
5 oleg w515 L glayles
s 5lwodlel 1389 olo (35958 )3 390 yio 5l 10 4 25 33 50
&35 sloyloss

109M¢

w))d\)é))prp)bé\)yloaw.ch

9dﬁu2ww)éb~9wel>v‘bw

A5 ool 1389 olo u_;ujw%s)l J9| &ad 4D g @ yoyie jd Ay

W Aled Gawsrs oS oyl bads e 50 lolidl

s 48 el yg)b kS ales §) Syl LyjsS S
Cae 2 Sl pool a8 wbl o 395 bS5 )0 e LS
Lages sl (5900 o sl S JS cudS g caiS aald
J6 55T (gl Sl 1 B5e e Jolbe g e Jolse
G390 cuiS lp calple )b QLS (ol 3 S Mg » (e
ase balyd (35 wald Slpl 0L U5 alea 5l (g ol o
Sl glasls uA.ob sekaiody (6355 oS 5 oy kg Aile (are
SB a calisee glio G,k 5l T slge 53938] sl coglgl ) olS
Lol SB Sluogad dgs sl sbal Gldas (o pawse | (S
slaagS 55U adllas L (Najafpur Navaei, 2002) oy jeciss
E. amoenum ) ;L5481 jin 0, Sles jo |y (59505 9 youd
92) asils 5, Shos oy yiin 3,5 3,155 (Fisch. & C.A.Mey
P Ofos 5 simd p)SolS 20 560 > sy (Sa ) p Sl
2 Jsoilie 100 (695 b olS ool J3s izen b Jols S
Loy i S addale (ol sl L Bl ccl (Siailes 4 08 1)
2 Joeisle 100 )5 (Gl (lise 9 39300 4l o (5l
(Moazen et al., 2005) ub o ialS 10,350 b (g9 2l
9, (Akbarinia et al., 2006) ,Son 5 Li s 08T uivs uls
3l Ui el S ol S 3, Slas skl calisee (sl yod b
coin gyl H9d Hle a4 bgsye olS cpl IS 3,Ses oy o
Hussien et al., ) -LlSen g s 090 pod Jlo 13 9 LS 5o
el (gl me jabody CuvgreS slajlog 13,8 45,155 (2006
Dracocephalum moldavica L. o5 £, 3, Slos 5 Suis
Uil s ol 5y N (slodgS 3l 51 (59, & gy 3 2505
» ol 5)Skee &8 03 sanliie «d S sl (Mentha piperita L.)
iS5 Jols 3,8les oy 80 dgus S| oS
(Kalra, 2003)

3 olomi o Mo ¢ pleanss (35S A I iy (8 puno
SIS Ol pdidss Jials (SB lasle i Lo
Ghost & Bhat, 1998; Tabrizi ) s,b o ,» Iy S (gjuxlols

5 gl oS

- Sio paS b alpl cdeds JI3lge co)0p! 51 (et al., 2009
eSS sy SLS giodiols 5 ) o oloand (S50 o



163 3Bl calise pl8 ) 5 Shoe (glj>1 9 5,Shoc il 3

o lojl 2,90 48550 S oloonsd 9 (K 348 Cluoguas -1 Jouo
Table 1- Physical and chemical characteristics of soil

b . ‘-,,,,sb S5 0jo s S ety Gt ) t‘;\i’:ﬁ‘ c;v.@t_ it
rganic carbon ectrical conductivity
Texture (%) Total N (%) P (ppm) P (ppm) pH (ds.m?)
s 0.59 0.063 13.2 135 7.24 3.21
Loam
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Table 2- Results of chemical analysis of manure, vermicompost and compost fertilizers

oS g9 e i " & %o A Calun
Type of organic T:)}:aff\ls?;) P ’('Ms m) P”('“M m) M'\:" Electrical conductivity
fertilizer 0 PP PP P (ds.m™)
9 2 0.57 0.09 11 6.8 6.1
Cow manure
Sesafistss 13 13 1.2 6.9 5
Vermicompost
" 1.3 1.1 1.1 7.5 8.1
Compost
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Fig. 1- Average of monthly temperature during growing season of Echium amoenum for three years
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Fig. 2- Mean of monthly precipitation during growing season of Echium amoenum for three years
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Table 3- Analysis of variance (mean squares) for fresh and dry flower yields and number of flower of Echium
amoenum under different treatments

EXJRETNT Bty B 55 o Slas S Sis 3,Slas J5 0,5 iy 4> JS Slass
SOV, 8l5! Fresh flower yield Dry flower yield ~ Number of flowerin5g
T d.f (kg.ha™) (kg.ha™) of flower
Re’;’lfiate 2 95182604" 2464037 190.82"
reatment 15 1234033325 23867105” 414117
)L"‘J X )‘)S) ns ns ns
Replicate X Treatment 30 13845614 265355 57.93
H‘;f,‘;)s"tf,:ar 1 111864267 17051361" 20416™
Harvélsfxx FL(JaLr‘t)iIizer 15 29160337 1224643” 154.68™
Densﬁ[);s XXF‘é;“”izer 2 12985421 109472 51.94™
o 30 9688274 177503 59.30
Sl G i
CV (%) 8 8 2

(G gxe pAs g doyd gy g SO Jlein] paw )0 )b e s gy NS g s crn—
—** *and ns: significantly in 1% and 5% levels and not significantly, respectively.

s o Canl S5 @ Y 0 b Wy > 5 Sl g (oil> 5 Lo

9 5y sladile g LS il glaJlo ;3 osi Jloel lles
S 6l

Mycduwl 7, JB 4> SAS 9.1 5818 55 5l oolazl b aesls

WLAS a0 (Bolad JolS slaSsh il 2ub wlul p loj o

15 g9y 1391 ol oty 15 ;5 pgus Jlos y3 oLS 2> J5

Cygo jo) @y o dholiay dls e iy > 5 cutly Sliles
5 S5 Sid o Shos (5 50 Sles ity adlsyo y2 3085
dw dlas o S cusld y 5l am s pens IS 008 i 0 5 ol
slaas i sl sy g glasyl 5 (o i cuMe olas jobay &g



165  ..wig 5155 9 T glooss & (Echium amoenmum Fisch. & C.AMey) ily! ol3s S sl oL 55Ty

O3Bl L b o) Lal &S psbolen 29 joxie JS 3 Shes (]33]
5 yole cdl Gulidl 5 5 Slas gpeyto > 652 10U o515
wtelie gl 50 (Ameri & Nassiri Mahallati, 2009) (s yuas
U935 (Calendula officinalis L.) ,Lesadsen olS 5,90 |,
48 1h )l Gl adeed oLS (59, (55503 Lialajl > 28
(Martin & Deo, 2000) sl jzals' |, JS 5,Shee (o815 yzals
OlilE a8 pl dgng b oS sl Cllas pl odind LS gaudge oyl
P Ul a0adls o oYU ol g ol dgamel by b alS
Gy ol G351 05 Olpen 4 B i L3 Mg Gl slanSTy
WSho as ciwlond (555 (63,150 5 didl iy daw sslg 4o
2 oS o}l (il 5 olS (2 5 Al yo 5 3l el b
2 .(Zhukova et al., 1996) 545 o Lppdiwar 35l aLS
o515 Oll8l a8 Bl ) Jloy adines olS (g9 5 (6N LRR9R
Rahmani et ) 45,5 oLS Sis 5 55 Slee ialS cel olS

(al., 2009

J oS e 5 S5 Bl

il gl ) il slo)les 2,)5 @l 4 a2
caab S5 py8 i 0 ol cis p g)bbxe Sl cuiby
T > S5 s oy oS A5 odnlie ol 4 4595 b (3 Jgis)
Xgmyoyio > 4y G glpjlogd 0 oy |5 )5
ot 5 (396) (o5l5 X poyte o gy i oBIT) e a9
P a5 ke les 3 ol e 5 (396) ol X gpe i 5 Wiy
90 o 5l Sl zuls el Cunas (374) CovguaS oyg X g0y
o (s e gy VL cslagS1 4 S 5 i 3 JS sl o8
oS 5) m iegh @l L il @l ol o (4 o)
oL ol (a8 51,5 a8 o5 sy B lapiian
Ameri & Nassir, ) el yilibl maw soly )5 J5 sl ¢ ials
(2009

o Sl glaialy ais 905l 5l ookl b Sl dus lio
by g duoyd gy Jloss!

JS S g i ySlas

5 inlel slaylasd sl ine 3151 (S il g 450 ol
(3 Js2) 59 Sl ssls IS olS Sss 5 5 5 ,Shes Lo 1

i g olS 5o Slee iSlis o LS 1 Slhe duglise gl
B60671) cgueS —0y9 395 X s poyio ;> a5y 10 clajlas )
395 X @peyie 3 i 10 jless > T 5l e 5 (LS )3 o SolS
O rtey orize Ab odalde (JSa )3 pSols 59486) (o5l8
» a5 10 clalas e gan olS opl i 5 Sles ko
2 ae 105 (e 5 25515 8317) (5l 295" X g o0
Cwddy ((LiSe 13 p ol B192) CungeaS sayg 295 X o yo 0
oS Sid g 55 0y Shas gperio j dig oST5 Liulel b el
2 a5e 10 WS o clio ool ke o ¢gbas il il
2 Sy g w55 j) e 10 6315 laugie jsboay @y yie
g i lansl3 5 T (slassS 5,15 oy oL o 3 oo
g Sid 0 Shes e 2o )d 13 905 b moyoyio )3 iy g Cudin
g Cudn 9 o SbaeS1y ) 9 2 Gl Slpl LS IS 5
(b (A Jgaz) ob als w16 (lipeas apeyio
by Jol Jlow )3 29)h ol cnl St g 5 5 Shas o ey
sobass Jgl Jlw > Slis ol 5 Shes a5 jobas el Cunday
Alals 0 Jsie) 29 <t pgs Jlo Jl i 20 11 lagie
S 53 it K 3 53,5k Sl Jpan iy i
p)5 55 62672) gl Jlo 5 CusgeaS 09 X @y 20 5> g2 10
292 (S 1o p S olS 838L) pg> Jo 3 e lan 5 (S
(6 Jss=)

s el syl 33, AL 58 S 225
L5 cadl ] (olj 25 0,93 (b 53 Loguasee culis o513
i oL 335 m il 358 ol b 0515 GRS g
ity ] i G i s (i oy o L)
9 (g) 48y Glee cuslio ilg5 s )3 g ah HLasl > (o)

4 g WS Mg gy odmd JS slaadls oLS g ond 55 il



1399 leg « L ojlois 12 s o(55,9LiS olith ooy a3 p25 166

Cilise g loni il ot Sl GBS (29,10 0L S A LS (B 1 S il dunslio -4 Jgu
Table 4- Results of mean comparisons for some indices of Echium amoenum under different plant treatments

Jond S5 5 ,Sdos J5 Sl 0 Sos S5 0y e 2 IS ol
- Fresh flower Dry flower yield  Number of flower in5 g
Treatments yield (kg.ha) (kg.ha™®) of flower
wld X gy pe 2 3 o 19784" 2934" 390"
Four plants.m™ X Control
S X oo 2 g e 14755/ 2329 376"
Four plants.m'2 X Cow manure
Cooged X uyoia 2 3 o 27957" 4184° 379
Four plant.m'2 X compost
Sl isesy et 2 3 e 15506’ 2094' 374
Four plant.m? X Vermicompost
225 X gy e )3 Ly b 29202f 4764 396a
Six plants.m™ X Control
S35 X e 3 digr b 25823 3963° 392%
Six plants.m? X Cow manure
CugesS X gayegin )3 dig b 41304° 5735° 379%
Six plants.m™ X compost
ey K gppee 2 S b 33808° 5212 397°
Six plants.m? X Vermicompost
20l X gryeyia 3 g caie 46354> 6927° 378
Eight plants.m X Control
S35 X zyeie )3 dig Cuka 29339 4051 396°
Eight plants.m X Cow manure
CasgpoS X gyoyio 1> digy Culin 246169 3656° 386™
Eight plants.m™ X compost
SesgiaS gy X giyesie ) Uy ol 43514 6395" 375"
Eight plants.m™ X \ermicompost
32l X g0t 3 10 48112° 6536 377+
Ten plants.m™ X Control
95 X gryopia > 49 10 50486° 8317° 378"
Ten plants.m? X Cow manure
CengeaS X gy00 2 6310 44135 7448 390%
Ten plants.m? X compost
SeugiaS 029 X @ryeyie 89 10 60671° 8192° 383

Ten plants.m? X Vermicompost

55l gyl pime gl dus pd gy e > Syiie By S JBls gl sla 1Sl Jlo o gl g et yn )0
* Similar letter in each column indicate no significant difference in 5% level.
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Table 5- Results of mean comparisons for some indices of Echium amoenum under different years

Jowi S5 5 oSdos J5 Sl o Sos S5 0y e 2 S ol
iy Fresh flower yield Dry flower yield  Number of flower in5g
Treatments (kg.ha'!) (kg.ha'!) of flower
sl Jb 36357 5593° 399°
First year
ps> Jlo 34199° 4750° 370°

Second year

Sl gl gme oldl dao pd iy prdaw > Syde B S JBls gh)b gla 1Sk Jlo o gly g gt yn jd %
* Similar letter in each column indicate no significant difference in 5% level.
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Table 6- Results of interaction effects of treatments in different years on some of indices of Echium amoenum
SUis 3 ,Sdos 05 & 5> S5 dlaxs

. F 525k _
Lo
T )t iy t Fresh flower S S
reatments yield (kg.ha) Dry flowerl Number of flower
yield (kg.ha™) in 5 g flower
als X myepie p Gg ke ki Imn abc
Four plant.m?x Control 19819 8025 411
G985 X esie 2 g o 14068’ 2636™" 387"
Four plant.m™x Cow manure
CoeS X @esie 2 S 2020 4864" 399"
Four plant.mx compost
oo 7 pnie 2 Sl 13902 1861° 381"
Four plant.m™ x Vermicompost
2o X gryeie 3 O o 29285" 5609" 416°
Six plant.m™“x Control
S5 X geie 2 Sy b 31049%" 5119" 412
Six plant.m™x Cow manure
CogeeS X gyagia 3 Ly b 45675 6468° 3g5°"
Six plant.m™x compost
CungeoS s0)9 X qrpoyio > Hgy i fo fg abe
J;‘ Jt” Six plant.m?x Vermicompost 35650 5959 409
Irs
year 8L X gpnsie 3 Ly ol 50717 7485 385"
Eight plant.m™x Control
&35 X mipeyio jd digy Cudd . .
Eight plant. m?x Cow manure 26889hi 45731) 410abc
Couginl X et 3 O Sk 237141 3875 402°
Eight plant.m™x compost
CangaS (soyg X @y yio d &g Culd bod od d-g
Eight plant.m?x Vermicompost 46199 7191 393
Wwls X myeyte 3 g 10 be efg d-h
Ten plant.m™ x Control 48216 6220 391
S5 X oo p 413 10 60384° 8287 397°
Ten plant.m™ x Cow manure
CangaeS X @);).m »agll 442870 8307 40524
Ten plant.m™x compost
oSy X a2 i 10 62672° 8003 399"
Ten plant.m™ x Vermicompost
s X oo 2 S5 e 19749" 2843 3692
Four plant.m™ x Control
S X gae p Sy e 15443 2023% 366
Four plant.m™x Cow manure
""“’9"“5 X pye P Ly )L??, 26713h| 3504kl 3580p
p9> Jl Four plant.mx compost
Second 3 % o
year Seosalinss 7 epeie 2 Sl 171104 2328™ 367"
Four plant.m™ x Vermicompost
ald X g e yie )3 &gy (i hi ik hem
Six plant.m®?x Control 20119 8918 87
dﬁg X &y P Ay u:“:’ 20597“( 2808|-0 373i-n

Six plant.m™x Cow manure
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CageeS X posle 33 gy
Six plant.m™?x compost
CuwgeeS (039 X @yayin )> gy i
Six plant.m?x Vermicompost
Jals X oo ) 4:9: Cudidy
Eight plant.m™?x Control
S X @yejie 3 By Cudn
Eight plant.m? x Cow manure
CuwgeeS X poylo > gy Cudn
Eight plant.m? x compost
CageoS (039 X @y jia )> Ly Culn
Eight plant.m? x Vermicompost
Jals X &yoye PO 4:9: 10
Ten plant.m™ x Control
oS X gpeyie g 10
Ten plant.m™? x Cow manure
CusgpaS X gpoyio 3 &g 10
Ten plant.m™ x compost
CasggaS so)9 X gyoste w5y 10
Ten plant.m™ x Vermicompost

371121 5001" 373"
31966%" 4465" 385"
41991% 63699 372"
317899 35304 383
25518" 343gHm 370"
40829 5600%" 357°
48009 6853 363™°
58587° 8346° 359"
43982% 6589 376"
58670 8381° 368"

Sl (I gixe gl Mo yd ey e (0 Spiiie B S Bl gl slayles gioyp o
* Similar letter in each column indicate no significant difference in 5% level.
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Table 7- Analysis of variance (mean squares) of some indices of Echium amoenum under different treatments

s galio @yl a5 £l ol il slag eSS Ll G 5 5 Slaws
: : . . No. Lateral .
S.0.V. d.f Height No. main branch branch No. flower per plant
S 2 237" 0.96™ 19722 757743"
Replicate
(w15 X 255) sloss 15 264" 1213 868" 119767245
Treatment
X e 30 34.17" 73.82" 4177 12738646™
Replicate X Treatment
Cadby Juo 1 1504™ 724" 19722™ 14995725305
Harvest year
o X Jlo 15 194™ 1003™ 920.57" 111259972
HarvestX Fertilizer
AR Jl 2 40.54™ 36.21™ 135™ 1601141™
Density X Fertilizer
s 30 31.56 79.14 47.54 12716811
Error
Sl i : 7 19 18 23
CV (%)

S se pis g do)d iy 5 SO Jlain] o ) HId gxe iy NS g % ais
** *and ns: significantly in 1% and 5% levels and not significantly, respectively.

S8 9 ol LS dlasxs

53 32 53 adlas 3)90 slajless (oled b gine S Sl gl
Jsi2) 592 Gl 0Ljgl5 S olS ol asli sbiws py by Jlo
WL 2w oy 45 390 o] 51 (S b p Sl dulie gl (7
5 (T013) g apg X gryoyio 3 di3: Yo sloss > Lol
sdalie (2713) 45l5 X aoyeyto 3 &g b o 53 o (a8
2 ol a3l sl dguy el glasdss slaylas 0 8 .00 S
o=l a8 )3 ioles] olajleas (ooled oy 5> Sl b dus Lo
b & Cond 30 ety Sl CusgiaS 0y9 I 355 Sl o
Jlaa 5l 681y Silidlas ob ol mls e glais gbles
ly olsgl oSy ol a8ls slawi cquyoyio p gy 10 4 w5
(8 Jguz) ols tals

oS oL ) a5 gld)) Gl (S Wapiagg Sl (B
(Plantago ovata Forskal) o} il 5 (Sesamum indicum L.)
Khandan et al., 2006; Rezvani ) 55 (5ol8 555 (b pune Sl
by aldllas gl ey ol b {Moghaddam et al., 2010
39 o) 3l Sl (Yazdani Biuki et al., 2010) o),\Son ¢ (S g
S elis)| p Suidon 5 bt (] sladgS plie Gpae &S
Sl 1y (syb gze cglas (Silybum marianum L.) byl oLS
=y oS W layl o ol (sladgS 5l eolitul im0, S5
9 Lo, (Koocheki et al., 2004) cusls (g)b sxe 5l o)yl
WS Llsdlas w58 4Ly (Rahmani et al., 2009) l,Sax
ool )y 5 0l I3l 1y olS Job aiy cogllan ds I iy
Ohal38l Lol Jo b ady 95 <ol yglateds LS o o,
L aS ad oanlde couS ol (59, (6,500 Limgh 0 b oo
Rezvani ) ¢l ialS sous asy elas )l aig o515 Lilsdl
.(Moghaddam et al., 2010
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Table 8- Results of mean comparisons of some indices of Echium amoenum under different treatments

Ol i 2l Wyl ol 4L slani =52 AL sland Gge > J5 dlaas
S.0.V. Height (cm) No. main branch No. lateral branch  No. flower per plant
L3 X @yeie 2 3 e 76,30 30.33" 245 11540°
Four plant.m?x Control
$o5 X gppe p S5 e 75.1% 29.0%" 318" 11433
Four plant.m?X Cow manure
Congea X oe 2 Gz o 81b° 64.6° 66.3° 23909°
Four plant.m™?X compost
CugenS sy X gyeie 2 Sy Jar g0 70.3° 29.89) 20857%
Four plant.m?X Vermicompost
Al X gpayte )3 gy G 74.6%% 44,3 44,6 15038
Six plant.m™?x Control
S35 X pesis 3 iy i 76" 27.3" 27.6" 12081
Six plant.m™x Cow manure
CusgpeS X @yasio 33 Sgp i 750¢ 67.1 41.0%% 24316°
Six plant.m™Xx compost
CuogieS 019 X gyesio )3 Ay piud 95.6° 59.6® 36.8% 10763
Six plant.m™?Xx Vermicompost
0L X g1yaie 2 gy o 66.8" 316" 40.0%" 11877
Eight plant.m™“X Control
S5 X gyorie > iy il 71.6%" 415" 40.6° 11752
Eight plant.m™x Cow manure
CuwgeeS X poylo 3 digy Culr 73.5°f 36.5%" 34.6%" 11140°
Eight plant.m™x compost
CawgpaS (5009 X @poyio ) digy Cudn 750 5obe 55.8° 17074%
Eight plant.m™?Xx Vermicompost
0Ld X e e p 4 10 77°¢ 38.1%" 21.10 13976%
Ten plant.m™ X Control
95 X gyyasio 53 10 69.07 46.1 30.1% 17013
Ten plant.m™ X Cow manure
CungiaS X 03000 13 652 10 73.5°f 33.5°" 49.1% 13284%
Ten plant.m™ X compost
SesgoS g X oo 2 49 10 83.0° 39.6%¢ 27.3" 14495”
Ten plant.m™ X Vermicompost

5l (I gixe gl Mo yd ey prdaw (0 Spiiie B S Bl gl slayles gioyp o %
* Similar letter in each column indicate no significant difference in 5% level.

cilito gl il cod 1l OLjgB U ()0 ol S pad i (B (SNl dunlio -9 Jgua
Table 9- Results of mean comparisons for some indices of Echium amoenum under different years

slow syl ol 4L slani PSR ES WIRIRPS| Ggr > JS dlaxs
Treatments Height (cm) No. main branch No. lateral branch No. flower per plant
Jsl Jus 72.0°* 68.9° 23.2° 27532
First year
P Jbo 79.9° 20.0° 51.9° 2536

Second year

Sl (b gime ol oy gy e 3 S yide B S PBlas )b gla Sk Sl 2 (gl g ygtoyp 0w
* Similar letter in each column indicate no significant difference in 5% level.
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Table 10- Results of interaction effects of treatments in different years on some of indices of Echium amoenum in
the first year

slow Wyl ol 4L slani =52 AL sland &g > J5 dlaas
Treatments Height (cm) No. main branch No. lateral branch  No. flower per plant
ls X gyesie 3 89 ez 73.3%" 44,30 19.0% 21248%
Four plant.m X Control
S5 X e o B e 73.3% 44,09 15.3" 20383
Four plant.m2X Cow manure
Cuogeed X gyogie 2 Sy o 82,3 100° 34.3 42028°
Four plant.m™?X compost
CgeS i X gpeie P Az ke g ool 122° 19.3% 40848*
Four plant.m2X Vermicompost
3l X g0 gt 5> gy b 66.3% 67.3%% 210 9796770
Six plant.m™x Control
S35 X e 2 Sy 61.0' 43.3% 30.0% 22691%
Six plant.m™x Cow manure
CugeeS X goyaio )3 Ay e 66.34 116° 34.0 46857
Six plant.m™?Xx compost
CosgeaS (09 X gryee > By G 82,39 98.0° 33.3% 20446°
Jol Jlo Six plant.m™?x Vermicompost ' ' '
First year als X 0o )3 gy Culn 65.6 49.0f" 18.0% 21110%
Eight plant.m™x Control
S5 X gyeie )3 digy Cole 71.0%" 55,010 23.3"k 21459%
Eight plant.m™x Cow manure
CusgeeS X goyefie )3 Ly ol 68.6™ 48.6" 14.3¢ 20187
Eight plant.m™ X compost
CawgpaS coyg X myoyin )d digy Culds 76.35 71.0% 20.3ik 295250
Eight plant.m™x Vermicompost
als X gyyeste 653210 68.0" 56.3%0 21.0m 241127
Ten plant.m™?x Control
S5 X oo 3 10 73.07 78.3° 30.3% 33076
Ten plant.m™ X Cow manure
CoggeS X g2y0 500 2 iy 10 75.07 47.0" 17.0% 22834®
Ten plant.m™?X compost
oS sy X gesis p 53 10 79.0°" 62.3%f 21.6™ 26449
Ten plant.m™X Vermicompost
20L8 X pe s 2 A o 79.37 16.3" 30.0%) 1831
Four plant.m?X Control
S5 X e > G e 77.0°3 14.0™ 48.3 2484'
Four plant.m?X Cow manure
CusgeeS X goyarie 2 &g e 80.0°" 29.3" 98.3* 5790"
Four plant.m™?X compost
ey % g p €90k g0 g 1834 40.3° 866"
Four plant.m2X Vermicompost
28L8 X gpazin )2 Ay 3 83.0"" 21.34m 68.3° 2809"
po> Jlu Six plant. X Control
Second year &9 X migesio )3 &g b 03P 11.3m o5 3k 1472'
Six plant.m™x Cow manure
oS X ogie 2 S5 b 85.3"¢ 18,3 48.0° 1776'
Six plant.m™x compost
CuogeaS ooy X @yesie )3 By i 109° 21.34m 40.3" 1080'
Six plant.m™?x Vermicompost
283 X gaynin 3 iy uda 68.0" 14.3™ 62.0% 2644"
Eight plant.m™x Control
o5 X quyain 2 Ay Sl 72.3" 28,07 58.0° 2044

Eight plant.m™?x Cow manure
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CusgeS X yoyin )3 Ly ol 78.3° 24.3<m 55.0% 20921
Eight plant.m™ X compost
Cosgea (019 X e yie 3 Ay Cudin 74,65 33.0M 91.3® 4624"
Eight plant.m™ X Vermicompost
sald X &rere By 10 86.0¢ 20.04™ 21.3 3840f
Ten plant.m™ X Control
l5 X ot » 53 10 65.01 140" 30,09 949’
Ten plant.m™ X Cow manure
CusgeS X gyotn 2 5510 72.0" 20.04™ 81.3° 3734'
Ten plant.m™X compost
CongpeS 29 X gyoyia p i3 10 87.0™ 17.04m 33.09 2541

Ten plant.m™X Vermicompost

W5l (b xe @glds Mo yd iy w0 S ytdie B S Bl ()b sbyles gioyn o %
* Similar letter in each column indicate no significant difference in 5% level.

0L (29,15 0l S ad Ll (& p lide bl j3 Byjle Jiliie 15111 Joua
Table 11- Results of interaction effects of treatments in different years on some of indices of Echium amoenum in
second year

Slow Wyl P T W KE =52 AL sland Ggr > J5 dlaas
Treatments Height (cm) No. main branch  No. lateral branch  No. flower per plant
el X e 2 Oy e 79% 16" 30" 1831°
Four plant.mx Control
S35 X g 2 S e 77 14" 489 2483°
Four plant.m?x Cow manure
A A 80%* 29° 98° 5790°
Four plant.m™?X compost
CuogpaS 09 X qapeyio S sler 70N 18¢f 40" 8669
Four plant.m?X Vermicompost
20Ld X gy )3 Ay i 83 1 68 2809
Six plant.m™?x Control
&3 X mjesio 3 gy b gob 43 25k 1472
Six plant.m?x Cow manure
CawgroS X asy0 e )3 &gy i g5¢ 18¢f 489 1776
Six plant.m™Xx compost
CusgpaS 09 X @y yio > gy i 109° 21d 40" 1080°¢
Six plant.m™?Xx Vermicompost
283 X gpn a3 iy uln 68’ 149 62° 21110%"
Eight plant.m™x Control
Sof5 X qyerie 3 Ay ol 725 28° 586" 2044
Eight plant.m™?x Cow manure
CugeaS X gyoyin )3 Ay Cadi 78° 24° 551 2092°
Eight plant.m™x compost
CosgieSistsy X fy0in 2 g ek 741 33° o1° 29525"

Eight plant.m™Xx Vermicompost
Jals X &yo o 3D 449: 10

86° 20% 21 3839°
Ten plant.m™ X Control
G5 X gy yie 0 &gy 10 65i 14N 30i 949°
Ten plant.m™ X Cow manure
Conged X gyoytn 2 53 10 720 20 81° 3734°
Ten plant.m™ X compost
CongaSinsg X gryesie 2 433 10 87° 17 33 2541

Ten plant.m™ X Vermicompost

5l (I gixe gl Mo yd ey e (0 Spilie B S JBlis gl (slayles go o
* Similar letter in each column indicate no significant difference in 5% level.
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ez e 3 ol J) g 9 (24316) CusgiaS’ X ppo 20 5 gy
ot 3 o 305 3505 5 (28909) CangenS X oyosio > i
5y)8 20l candas (10763) cwgaeS oy X @opoyio y> digy s
15/5 5oty bawgio yoboto Iy aigs 53 JS sy JI 595 (slayles
oS dgr oSy Giulssl Lo ol (ool 8l el a cuud duoyd
2 A5 olass iy e 3 5 10 & sy oz S Sl olss S
14 les 95 ol e BB &S (g poboay sl ialS olS gy
Jsl Jls > a5y )3 JS slss i (8 Jgaz) 29 oy
el (9 Jgaes) ssl canddy asdllas 590 oLS 13, (27532)
Ca gy IS sl il 5 iSls a5 ag o 51 S blie
S 5 (AB85T) cgpaS X gpoyio 5> g b sloless 3
Jsiz) el sty (B06) comgeaS (sop9 X @rye e 0 52 oz
(10

e ol b b ptalel ol 5l ol @l (ST by
Sy)lS 4 S gy bay (Azizi et al, 2008) s cblle
Chamaemelum ) os, 459l (g)b olS 1) ConguaS 09
P U5 ol ales 1 gas)y sl asls il eels (nobile L.
Olis 48,8 &y slay )y -(LiUC & Pank, 2005) 15,3 454
e Jdad CiiwgaS’ 0y (s3sST Lgllan (gl Sl cunl 00l
bioe (S5gdm 9 (295500 Cluogad 5 alend ((So3d
Uilidl g pH o dals o> a o (Atiyeh et al., 2000) cois
Mcginnis et ) cosl cuiS e )3 Ol ()l cud )b )b xe
S 39 o 3 S sl adon 5 () (g b (al., 2003
Gl e 15ly 53 5 nlS S 53 S 3lis o815 Sl
O By o (ite Sl LS w51 Il a8 (g by 1Ly
9 (5 g dge (lire GRS o xS )3 g Cudld LS (glaisS
Anly )0 iy g dhay ¢ Bk I Ll o gy o 5 sl ials
Siss g 01 ae Jelss 1 oslizud o, ilidl el o
Seghat Al-eslami & ) csl yilj bl mda w dsly p3 a5y
.(Mousavi, 2007

53l

olBiily (imgh Ciglee byl Guid opl (Il slaassa
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(4315 52) cusly p pgs Jluo yd yas 3y90 (a3l Sl (8 Jgas)
(9 Jssa) 591 Jgl Jlo p3 o8 4ol sl ol 2/5 759»

3 S0 g ol 4Li dlaw o s oS b L ialejl gl
C.)l_u (o dJUQA ("?Lu O’l Lol 045 odaline olS w’b L;Uzapfl).}'
2 Bedls ol Slis a5 > g )l ddwen J5 (55 (g3
Rahmani ) sel o (goyeyie > 4gr 30 §20) ool oSl
Rezvani Moghaddam ) ,\Se 5 pade Sles, (et al., 2009
Oygo 1y amuS oL il 48ls sl uals (et al., 2010
skl ly of e & (gygbar s ) o)1 g o815 il
On By Dbl el oS oLS wigy (oS5 i3l cas 5 S ol
cdls oLﬁf 29 04 u.JL\_r— .)|9_A 9 ui Y= WS LS‘)‘.’ Lbduy
bog il slaadls sliw yials L olS 4 oolidl slasl Soogs
douS olS > o,8 BLli ol p ) e Sl CangreS g (oliands
b plis sals b dwlis )

4:1‘9-.! JJ Jg KK X
eiolo] olajles oolod s e g e il odimd L5 ol
OLjsB S ol Wy o J5 dlaw jadld p ciby Jlw 93 2y

25 gl > g ) J5 S i (T Jsis) 5 Sl



1399 ,lg « L ojlouis (12 alr g 359LiS ol pgy s piis 174

66 15 L <ol asdgr Jome jl g (65y9liS 0aSiildg Apio g3y
References

Ahmadian, A., Ghanbari, A., and Galvi, M., 2006. The effect of manures on quantitative and qualitative yield and
chemical indexes of essential oil of cumin (Cuminum cyminum). Journal of Iranian Field Crops Research 4(2): 207-216.
(In Persian with English Summary)

Akbarinia, A., Keramati Toroghi, M., and Hadi Tavatori, M., 2006. Effect of irrigation intervals on flower yield of
Echium amoenum Mey and Fisch. Pajouhesh and Sazandegi 76: 122-128. (In Persian with English Summary)

Ameri, A., and Nassiri Mahallati, M., 2009. Effects of nitrogen application and plant densities on flower yield,
essential oils, and radiation use efficiency of marigold (Calendula officinalis L.). Pajouhesh and Sazandegi 81:133-144.
(In Persian with English Summary)

Arancon, N.Q., Edwards, C.A., Bierman, P., Welch, C., and Metzger, J.D., 2004. Influence of vermicompost on
field strawberries. Bioresource Technology 93: 145-153.

Arancon, N.Q., Galvis P.A., and Edwards, A., 2005. Suppression of insect pest populations and damage to plants by
vermicomposts. Bioresource Technology 96(10): 1137-1142.

Atiyeh, R.M., Subler, S., Edwards, C.A., Bachman, G., Metzger, J.D., and Shuster, W., 2000a. Effects of
vermicomposts and compost on plant growth in horticultural container media and soil. Pedobiologia 44: 579-590.

Atiyeh, R.M., Edwards, C.A., Subler, S., and Metzger, J.D., 2000b. Earthworm-processed organic wastes as
components of horticultural potting media for growing marigold and vegetable seedlings. Compost Science and
Utilization 8(3): 215-223.

Atiyeh, R.M., Arancon, N., Edwards, C.A., and Metzger, J.D., 2002. Incorporation of earthworm processed organic
wastes into greenhouse container media for production of marigolds. Bioresource Technology 81(2): 103-108.

Azeez, J.0., Van Averbeke, W., and Okorogbona, A.O.M., 2010. Differential responses in yield of pumpkin
(Cucurbita maxima L.) and nightshade (Solanum retroflexum Dun.) to the application of three animal manures.
Bioresource Technology 101: 2499-2505.

Azizi, M., Rezvanee, F., Hassanzadeh Khayat, M., Lackzian, A., and Neamati, H., 2008. The effect of different
levels of vermicompost and irrigation on morphological properties and essential oil content of German chamomile
(Matricaria recutita) CV. Goral. Iranian Journal of Medicinal and Aromatic Plants 24(1): 82-93. (In Persian with
English Summary)

Bachman, G.R., and Metzger, J.D., 2008. Growth of bedding plants in commercial potting substrate amended with
vermicompost, Bioresource Technology 99: 3155-3161.

Darzil, M.T., Ghalavand, A., and Rejali, F., 2009. The effects of biofertilizers application on N, P, K assimilation
and seed yield in fennel (Foeniculum vulgare Mill.). Iranian Journal of Medicinal and Aromatic Plants 25(1): 1-19. (In
Persian with English Summary)

Delate, K., 2000. Heenah mahyah student farm herb trail. Leopold Center for Sustainable Agriculture. Annual
Reports, Jowa State University. Ames, IA.

Ebhin Masto, R., Chhonkar, P.K., Singh, D., and Patra, A.K., 2006. Changes in soil biological and biochemical
characteristics in a long-term field trial on a sub-tropical inceptisoil. Soil Biology and Biochemistry 38: 1577-1582.

Ghost, B.C., and Bhat, R., 1998. Environmental hazards of nitrogen loading in wetland rice fields. Environmental
Pollution 102: 123-126.

Hussien, M.S., El-Sherbeny, S.E., and Khalil, M.Y., 2006. Growth character and chemical constituents of
Dracocephalum moldavica L. plants in relation to compost fertilizer and planting distance. Scientia Horticulture 108:
322-331.

Kalra, A., 2003. Organic cultivation of medicinal and aromatic plants. A hope for sustainability and quality
enhancement. Journal of Organic Production of Medicinal, Aromatic and Dye-Yielding Plants (MADPSs). FAO.

Karimi Zarchi, M., and Kalbasi, M., 1999. Effect of aeration and mixing on composting process and quality of
compost, which is made of municipal wastes. 6" Congress of Soil Science of Iran, Ferdowsi University of Mashhad,
Iran. p. 7. (In Persian with English Summary)

Khandan, A., Astarayi, A., Naddiri Mahallati, M., and Fotovwat, A., 2006. Effect of organic and inorganic fertilizers
on yield and yield components of Plantago ovata Forsk. Iranian Journal of Field Crops Research 3: 244-253. (In



175 &g o515 9 JT slosss & (Echium amoenmum Fisch. & C.AMey) bl objslEs igohs obS (iisTy

Persian with English Summary)

Khandan, A., 2004. Effects of organic manure and chemical fertilizer on physio-chemical characteristics of soil and
hyssop (Hyssopus officinalis). M.Sc. Thesis, Department of Soil, Ferdowsi University of Mashhad, Iran. (In Persian
with English Summary)

Koocheki, A., Tabrizi, L. and Nassiri Mahallati, M., 2004. Organic cultivation of Plantago ovate and Plantago
psyllium in response to water stress. Journal of Iranian Field Crop Research 2(1): 67-78. (In Persian with English
Summary)

Kumar, T. S., Swaminathan, V. and Kumar, S., 2009. Influence of nitrogen, phosphorus and biofertilizer on growth,
yield and essential oil constituents in Raton crop of davana (Artemisia pallens). Electronic Journal of Environmental,
Agricultural and Food Chemistry 8 (2): 86-95.

Liuc, J., and Pank, B., 2005. Effect of vermicompost and fertility levels on growth and oil yield of Roman
chamomile. Scientia Pharmaceutica 46: 63-69.

Mahfouz, S.A., and Sharaf-Eldin, M.A., 2007. Effect of mineral vs. biofertilizer on growth, yield, and essential oil
content of fennel (Foeniculum vulgare Mill.). International Agrophysics 21: 361-366.

Mallanagouda, B., 1995. Effects of N.P.K and FYM on growth parameters of onion, garlic and coriander. Journal of
Medic and Aromatic Plant Science 4: 916-918.

Martin, R.J., and Deo, B., 2000. Effect of plant population on Calendula officinalis flower production. New Zealand
Journal of Crop and Horticulture of Science 28(1): 37-44.

Mcginnis, M., Cooke, A., Bilderback, T., and Lorscheider, M., 2003. Organic fertilizers for basil transplant
production. Acta Horticulturea 491: 213-218.

Moazen, S., Daneshian, J., and Akbarinia, A., 2005. Investigation of response of Dracocephalum moldavica L.,
Hypericum perforatum, Phoenicolum vulgar and Echium amoenum Mey and Fisch. Abstracts of First Congress of
Effect of Environmental Stresses on Crops. Azad University of Takestan, Iran. (In Persian with English Summary)

Moradi, R., Rezvani Moghaddam, P., Nasiri Mahallati, M., and Lakzian, A., 2009. The effect of application of
organic and biological fertilizers on yield, yield components and essential oil of Foeniculum vulgare (Fennel). Journal
of Iranian Field Crop Research 7(2): 625-635. (In Persian with English Summary)

Muscolo, A., Bovalo, F., Gionfriddo, F., and Nardi, F., 1999. Earthworm humic matter produces auxin-like effects
on Daucus carota cell growth and nitrate metabolism. Soil Biology and Biochemistry 31: 1303-1311.

Najafpour Navaei, M., 2002. Effects of phosphorus and nitrogen fertilizer on seed yield of Echium amoenum Mey
and Fisch. Iranian Journal of Medicinal and Aromatic Plants 13: 41-50. (In Persian with English Summary)

Omidbaigi, R., Fattahi, F., Fattahi, F., and Karimzadeh, G., 2010. Harvest time affect on the herb yield and essential
oil content of lemon thyme (Thymus x citriodorus (Pers.) Schreb). Iranian Journal of Medicinal and Aromatic Plants
26(3): 317-325. (In Persian with English Summary)

Parmar, D.K., and Sharma T.R., 1998. Integrated nutrient supply system for DPPG8, vegetable pea (Pisum sativum
var aravense) in dry temperature zone of Himachal Pradesh. Indian Journal Agriculture Science 68: 247-253.

Rahmani, N., Jalali Yekta, A., Taherkhani, T., and Daneshian, J., 2009, Effect of plant density and nitrogen on yield
of essential oil of Calendula officinalis L. Ecophisiology of Crop Field Journal 2(4): 347-354.

Rezvani Moghaddam, P., Mohammad Abadi, A.A., and Moradi, R., 2010. Effect of chemical and organic fertilizers
on yield and components yield of Sesamum indicum L. in different plant density. Journal of Agroecology 2(2): 256-265.
(In Persian with English Summary)

Sayyah, M., Boostani, H., Pakseresht, S., and Malaieri, A., 2009. Efficacy of aqueous extract of Echium amoenum in
treatment of obsessive-compulsive. Progressin Neuro-Psychopharmacology and Biological Psychiatry 33: 1513-1516.

Seghat Al-Eslami, M.J., and Mousavi, G.l., 2007. Effect of sowing date and plant density on grain and flower yield
of pot marigold (Calendula officinalis L.). Journal of Iranian Field Crop Research 6(2): 263-269. (In Persian with
English Summary)

Shaalan, M.N., 2005. Effect of compost and different sources of biofertilizers, on borage plants (Borago officinalis).
Egypt Journal of Agriculture Research 83(1): 271.

Tabrizi, L., Koocheki, A., and Ghorbani, R., 2009. Effect of biofertilizers on agronomic and quality criteria of
hyssop (Hyssopus officinalis). Journal of Iranian Field Crops Research 6(1): 126-136. (In Persian with English
Summary)

Tahami Zarandi, M.K., Rezvani Moghaddam, P., and Jahan, M. 2010. Comparison of the effects of organic and



1399 leg « L ojlois 12 s o(5559LiS olith ooy a3 p25 176

chemical fertilizer on the percentage and yield of essential oil of ocmimum (Ocimum basilicum L.). Journal of
Agroecology 2(1): 63-74. (In Persian with English Summary)

Yazdani Biuki, R., Rezvani Moghaddam, P., Khazaie, H.R., and Astaraei, A.R., 2010. Qualitative and qualitative
characteristics of Silybum marianum in response to organic, biological and chemical fertilizers. Journal of Agroecology
2(4): 548-555. (In Persian with English Summary)

Zhukova, L.A., Voskresneskaya, O.L., and Grosheva, N.P., 1996. Morphological and physiological characteristics

of ontogenesis in pot marigold (Calendula officinalis L.) plants grown at different densities. Russian Journal of Ecology
27: 100-106.



Journal of Agroecology =t $39LiS (sl oo 4y pi
Val. 12, No.1, Spring 2020, p. 161-178 il 161-178 _p 1399 gy oL o las 12 alo

Response of Echium amoenum L. as a Medicinal Plant to Organic Fertilizers and
Plant Density

P. Rezvani Moghaddam™*, J. Shabahang?, A. Lashgari?, M. Aghhavani-Shajari’

Submitted: 11-11-2015
Accepted: 07-06-2016

Rezvani Moghaddam, P., Shabahang, J., Lashgari, A. and Aghhavani-Shajari, M. 2020. Response of Echium
amoenum Fisch. & C.A.Mey as a medicinal plant to organic fertilizers and plant density. Journal of Agroecology. 12
(1):161-178.

Introduction

Many plant species in natural lIranian ecosystems such as Echium amoenum have high medicinal and
economic potential use. The growing need for medicinal products of this plant along with the increasing
domestic consumption, export and prevention of its extinction due to its over harvesting from natural
ecosystems, necessitates its mass cultivation. E. amoenum is one of the medicinal plants that has important
compounds in its flowers, which is necessary to increase the quantity and quality of its flowers. In general,
environmental and management factors affecting canopy structure have a significant effect on flower production
in these plants. Therefore, for the successful cultivation of any medicinal plant, including E. amoenum, providing
optimal environmental conditions such as the best fertilizer combination to meet the nutritional needs of the
plant is a priority. Adding organic matter from various sources to the soil is one of the most common
regenerating operations to improve soil properties.

Material and Methods

In order to better understand the agronomical potential of E. amoenum as a medicinal plant at field condition,
an experiment was conducted in a factorial layout based on a Randomised Complete Block design with three
replications at Agricultural Research Station, Ferdowsi University of Mashhad, Iran during growing season of
2009-2012. The experimental treatments were all combination of four levels of organic fertilizers (cow manure
(30 t.ha-1), compost (20 t.ha-1), vermicompost (5 t.ha-1) and control) and four plant densities (4, 6, 8 and 10
plants.m-2). In April 2010, bed preparation was done by ploughing and levelling the soil and fertilizer treatments
were mixed with soil. Cultivation operations were carried out in the first week of May 2010. Irrigation was
performed every seven days. During the growing season of 2010, the plants produced mild stems and spent the
entire season as a rosette. By autumn and winter, the aerial parts of the plant were dried and in early March 2011,
with increasing ambient temperature, the leaves of the plant began to reappear from the crown. Flowering of the
E. amoenum in the second year, 12 months after sowing began on April 25, 2011 and the flowering period lasted
one month. The flowers were harvested in four stages every seven days. Flowering of the plant began in the third
year on May 15, 2012, and the flower harvesting was carried out in five stages, every five days. At each harvest
stage, fresh flower yield, dry flower yield and number of flowers per five grams of flowers were determined.
After flowering, three plants were randomly marked and plant height, number of main and lateral branches and
number of flowers per plant were recorded.

Results and Discussion

E. amoenum has only vegetative growth in the first year. The results of second and third years showed that
studied treatments had significant effect on plant height, number of main and lateral stem branches, number of
flower per plant, fresh and dry flower yield. Result showed that by increasing of plant density, fresh and dry
flower yield and number of flower (at five g) were increased but number of lateral stem branches and number of
flower per plant were decreased. Application of organic fertilizers increased fresh and dry flower yield, plant
height, number of lateral stem branches and number of flowers per plant. Additionally, the highest fresh and dry
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flower yield, number of flower and number of flower per plant and number of main stem branches were obtained
in the first year but the highest plant height and number of lateral branches were observed in the second year.
Conclusion

Due to the fact that E. amoenum is an unlimited growth plant, therefore, proper density adjustment is
especially important during reproductive growth period. Increasing density during this period causes the plant to
have fewer resources (space, water and food) to increase vegetative growth and, as a result, establish a proper
balance between vegetative and reproductive growth and produce more flowering shoots and increase flower

yield will result. Overall, it seems that application of organic fertilizers and optimum plant density are among
more important factors for E. amoenum flower production.
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