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Table 1. Chemical composition of vermicompost
K P N OC OM Ec (pH)
) (%) (%) (%) (%) (dSm?)
16 21 32 26 12 13 7.4
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Table 2. Mean square of analysis of variance of traits of Echinacea purpurea Different parts dry weight, biological
yield and harvest index under the influence of organic and biological fertilizers
Mean square

S.0.V Degrees Root dry Shootdry Leafdry Flowerdry Biological Harvest
of freedom  weight weight weight weight yield index
Replication 3 236321.12™ 46114.31™ 14800.89™ 219315.98™ 76337.54™ 0.001™

Spraying
The main error
Organic fertilizers

1 4070036.16™ 3611234.34"3150299.86" 1856063.67" 25766052.65 0.0023™

3

2
Bio-fertilizer 1

2

1

2

2

412024.45 21169450 258200.43 209003.57 1658088.62 0.0004
6230478.36" 6310211.65 23031609.0" 4101802.57" 85201814.65~ 0.017"
6572311.61" 585648.90" 458594.62" 2644967.31" 10240586.61" 0.001"
1391027.2" 1588358.70" 733197.65  747515.34" 1482938.09" 0.004™
17241.85™ 45790.77™ 10521.40" 124597.83"™ 42851.40™ 0.0006"™
195240.35™ 465470.917 38.30™  1279685.76" 2744017.79" 0.0046
Organic fertilizers + Biofertilizer + Tea vermicompost 468191.73" 94129.18™ 115781.38™ 207751.02"™ 309684.87™ 0.0001™
ACCessory error 0 4805996.81 2169239.29 1016058.40 3219006.28 6248734.7 0.015
Coefficient of variation (%) 12.15 9.82 4.38 8.7 42 6.42

Tea vermicompost + Organic fertilizers
Tea vermicompost + Biofertilizer
Organic fertilizers + Biofertilizer

w
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** *and ns are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Table 3. Mean comparision of interaction of the spraying + organic fertilizer (SF) on the dry weight and harvest index

Treatment Root dry weight ~ Shoot dry weight Leaf dry weight Harvest index
(Kg.ha)
Control 1721.2d 3068.7e 3%
Vermicompost fertilizer 2677.0c 4745.7b 32¢c
Cow manure 2985.6ab 4020.4c 35b
Tea vermicompost 2732.9bc 3443.5d 36b
Tea vermicompost + Vermicompost fertilizer 3187.9a 5048.6a 34bc
Vermicompost + Cow manure 3108.6a 4879.8ab 32¢
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Means with similar letters in each column are not significantly different at 5% level.
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Table 4. Mean comparison of treatment combination of fertilizer organic + bio-fertilizer on flower dry weight and
biological yield of in Echinacea purpurea

Treatment Leaf dry flower Biological yield
Control 3292.3b 8534.5¢
Vermicompost fertilizer 3549.6b 10995.4b
Cow manure 3632.0b 11052.4b
Biofertilizer 3337.6b 9037.8¢c
Biofertilizer + Vermicompost 4389.4a 12588.1a
Biofertilizer + Cow manure 4155.2a 11727.7ab
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Means with similar letters in each column are not significantly different at 5% level.

L e b aoys 0 Jlisl mhaw ,0 Sy
A J5 5k (5, Jled cnl 9 )8 uiamen ol (LA
2 HosS 0,5 00 o gime nf ady; yab g olS
590 50 g doy ) Jlixl mlaw 0 ol 4a caws
A Sl ge 3o, O Jleis | mhauw jo g Olas
i den 53y ;35 e ) eslin
Soley ey O Jliol maw o gslbcsy,
Sr Goles S b gl 1 gl g
Slao g5y b JI o5 L elyer CawgpeS o)
el Bl el 5 wis o Ll wis gl
Sl las we e b Jis! maw o g)lo g 56
355 olyep 4 CungeS o)y slr Golesd oSS
i o jo @ige glay )| Lgas aS oy lis s
V Jo! mhwe 0 S mhe a3l g 0oy 0
Mg Slao 503 (55, 9 WD I e o)
sty 055 5 1055 ilerd S 5 izmen 0y
g 2oy 0 Jo! maw o wig el )| can gl p
Sy oSl B et ho
L Golssine 58l aops ) Jltol gl o ady,
el g J5 kil wlas (gg, ol 53U Ll ol olas
BB aw golod 35 0 Sl e Sy phaw
o o e il Jgone + s 055+ T 055
o, O il mlaw ;o g)lo g 30 wigy gl

D Lo g Slao ;K (o g ol ol

sl
3 el 0010 (Sike b &g gliS)] cn 3V
355 + CawgraS oa)s + (SBholxe ()l oS S
aald jlad 4 Cawd a5 del Cewd 4 S
VINY Ll 0ofle b s gl (5 25)

ol g el
Ll cdly ey Glhee oyt vl e
Oy S g ols lis s, YA L ol oSl
Ly 2oy TY 5uSilia 5 YVAY L ol ctalS L
CewgraS (5059 995+ (Bl Jolome 90 (Adl Lo 4
G e IR NSRS Y NEUR
oo @iy RIBL & cwl pl Sl Gdos
oo 4 JIosS sl eolatul s o ol e
W g el o] oS 5l iy U5, e slapla
@ S B3gicun; o Sles 5l it e
a0 g i pelaisl o IS 5l e alagise
donl 0gd oo abaxde Clloy aslh o sl
25b ey o eddpbl Guist b suelewsds
als o Shas lizl 0,Slos (I g (ommj sloosS
(Foeniculum vulgare) «lj;l, olS uilul )l o
Es90 cwl (Moradi et al.,, 2009) o)l  Jlgseen
53 095 3 kot 392 by oSl O] Sy
oS cpl yo by Lasle (i)l can vals s
T g s oS 5 eslinl ol by ol o
550l 5 oL LalS g oS ke Ll cde 4

S5 bl (asls palS o ey 5T

Shdslre 5 (s (I slrosS 205 (a5
2 B leds gl )l Julss s3liocsy, olas g9,
g ddy, yhd olS 45 J5§ k8 4 il dEle iy
(0 Jgo2) 0 oy S gl 22
o (glp CageeS (009 Sl sled 4l 2l 2
Slas 3,90 50 g a0 ) sl mhaw o gy glas )|
gl (alh 5 (Sl BB el s o 5 jled



YYA0 leals oF 8 Ll Y 5,90 oyl ul el)5 LS psle YA

ol Ble g aigr )0 5 sles
@ CeseS 0y Sl ol S5l ool
Ot AP s CesgpaS segy (I 055 olpem
Blo Jled opyidn 9 YWAA Sl L 5 Lo
oS5 by VY Ll Sl b (S
Lld 5l (slo 255 g CamgeeS 0yg Sl )led
Sled 4y cond g olws plas 1y (gl s glay (5, Le]
ADIYA 5 FYIAQ L ply cwlidl cosy 4 sals
IV WYY =l pl (F Jeox) il 1) as s
5 SB wiedgw Ll gy So,20 b CevseS (o0
5 O39re ongt SU polie b g dtwgy Aoy
Spboe Mg 3 S5 ket nlBl cege i
ol e 6,50 aass o (Khalesro, 2010)
S CengeaS g0y crlie polie 35 a5 s S
5 s S s Gaels sse Gosb
Feha Qi eald g wh) leosiS e
sobo 5 calayy i (il w6 Solie
ialdl 4y Ll o alis ol a5 sud alS Sas
30 &S o, (Darz et al, 2010) o4 oo (255
85 O yso (Fragaria ananasa) S804 olS
CangraS say9 iliee polie 815 a5 Wl aseine
slaplil B35 S p gl G)logne Hoba
5 oNg) (Feojny seadle Jled a5 Lol (2l9n
aals (LS L awlas o, (S804 bg0 o ,Slas
alaly yen o ((Arancon et al., 2005) sl zsl38l
lole y2 b Ple 2o 5 50 jhud & Il
A 0 00d S jaud b S iolidl cely oS
ols8l cplply (Taiz & Zeiger, 2000) col S50
cel Wiy oo oiuly laplasl aolsdl ol 51 jaus
WS ol i tagy @l osd 5 ek Gl
OBl 2 098 ComgreS o0)9 9 CmgeS l oslinul
S 0 ) 2Ry el Bl Ll was
slo iali8l s ls sxe gboas (Solanum tuberosum)
Jlo yo laze opl rizxen (Atiyeh et al., 2000)
ol 5 CemgaS (g9 0 )5 4T Wid ST 5155 (V-2 V)
obS )5 J5 st il el 5 sladile ol

A lpdiaen o)l

Slados () o) cusls mlisl £4/AA (o solw
cwa...ostsn)s 055 5o as sl ul.ma 4..3; Q)}.a
Sl Gl a5 0l 02y e g S g
Slge (nl w5 oD CawgeeS o)y Siegr
Spdse kS s 5 wdy crge 5 il @y
sl leas g glas )l yol58l .(Arancon et al., 2006)
Looals b oawlae o LS g aljl, oS o
Exoge Geod Sl 5 CewgeeSseys 5l ool
S 6,56 wimes (Khali et al., 2006) ool
6&5‘50 JLQ.C‘ oL:f M) » o‘) L}"‘ )l WNGQ)S
2lie yolie dose b 5l ey Colea Wig o
oLS 5 cd...'f.o[aLg:S‘ R Aol bl oS 6‘)? )i.{o
sl slas (Cuminium cyminum) sew 6,5 (295l
u_ﬂ oS Ko b anslin ;0 CavgraS 0y9 995
e 55 290 oS i)l p (i Sode 3G
Saeed-Nejad & Rezvani-Moghadam, ) culs
(2010
(5l>) w}&ﬁs‘sﬁ)j )‘ o.\.;e]w&d; AS” 3)La.c
c2ge 45 31 el (VL (e (CemgeeS o0y
L yo el amas [0 5 o Slw Aol ol
5 .(Muscolo et al., 1999) ¢l ouls J5,l>
Sl sSL b cou gl il S0 Ggw
by g ol sanlBl Bl 4 axg b ook, sanlidl
&S Codly (pl 4 axg Lol Ay LLs iy,
oo Silos o3gts laail Jyb 45, 5 bl
Gl s o b Sgle 5 eS| g aBle
L ooolaiwls jge gy sWOgS gcmll caijls s
Rl e Jleizly nge Slagsesse s
Hazarika et gl ol g g0 digy ;o gl
Ratti et al. v, 5 s> LS (59, (2000) al.
Cymbopogon ) set ale o4, oL3 (59, (2001)
30 ey 985 05 as ol lis 50 (6,550 ks
— (Salvia officinallis) Mo, (29l oLS
Youssef et al., ) o olS ol &g jo elas )| o33l
(2004



v-a ey 08 s 5 I slrosT 0 )l5 b o Sen 5 (2L

b ooadzmdli slo,ds a5 ab sols olas ols,Kolsl
Akbari, ) wijls i ki L olbaig Jaw) 085
i) 355 5 oolizal a5 ol plas o315 (2008
3 Bl b 6ol VTP Gl & e S
oezes (Nieto & Frankenberger, 1991) o5 oo
29)ls obS Jh3 (staw GlasgS )8 At o
<8l el (Hyssopus officinallis L) W)
.(Koochaki et al., 2008)

ey 4 ady) Sl e (teS g on i
355 olyad & CasgeoSoys T 055 (lord S
4 () 095+l 055 jloolaiul fgw oy ()
Dy a0y YEND e 0 Giol3dl cpl a8 el s
6 polie (5 G5Lasli] b CengeaS sas 555
S gl ;0 39 (6l g Lad> ) Jad Jsbo
g 0d)y oIl Ay (2l3e dlge 4 Folul (gw s
Syl @ argi b g | sl 005l ool 1wty Lo
ClS 3l iy SB ) g says 355 03,5 il
aS oyl ) o s cpl olS g0plyl wienl 485 & a0
L (a3, 5 Sls> 8,99) 995 w8 8,50 Jsb e o
izeats § (gloy33 Slge (T 5 olie ol jigp e
Azl )0 g aed Gl 1) 0g5 aly g gl pend
555 s 55T 093 o) lad 5 iy 8 Shos ol s
P9 W e (Fam) Sy lolg (Ul
Sy SoeeS S md g cole olly 4ty Lo
s 45 3500 1) 0308 5 Loy eazr ST aiile Jlad
51 (Kader et al., 2002) wigd o olS oy yiol5dl
O g aby Syme slgerse g K (S
ol onls oad gty plla dang G o 25k
Sediso SB il (glid Blge 5 O iz Ml cage
.(Bhattarai & Hess, 1993; Kader et al., 2002)

55 s (5L
Oliee (e 29 g0 cdalle ¥ K4 4 azg |
Soless w55 0 FYY e 4 S waw a3l
e (7S g Sl Cewsty (s 355+ (53 Jolona
bolw 53U L oS 0g wals s 4 b (Y/F-)
Dol slal Ll 5l (s 055 S5 Jobne
Jole cp odes aSiul 4 axgi b olas lis |y (g lo e

(Jonls) J5 kb

L CavgeaSsayy I 08 Sl cos S5
Slgi 1y I8 kS oniden adee VoA KL
Solas gylel blad 51 alo 065 [l L oaS 5,8
el L 55k e (e85 CB (5l S
(¥ US2) ab alisde aals Jlas o) /YA L il
P @liSa CavgeS g0y9 )5 65 plaixe
ot s 4 I glaceageeS Ko | alal,
wils CasgreS o)y o ple olie i
TP JRVIINCIIC 5 S T
Mamo et al., ) 5,5 ocolaiwl glond slaossS
gl 50 J1 055 5,15 5l sanlcassa b (1999
5 B ;0 5 oo Sone 5 ) Sluer mlS 5
loazil, izen (Jahan, 2004) sls olii S L
iy gl fogime Gl Sl o ol
Bk 5o obS 5 g 5k 5 Jsb JF o Shes
Jlews <o (Matricaria  chamomilla) — SloJl
(Azizi et al., 2008) 59y CowgaS 0,9

LS Ay g adoy b
as el o] Sls (V Jg0z) nuSSlee dlie gl
Oy ool 095 olpen 4y sy 095 31 colanul
A Camd a5 0lo plais] ogz as | olS 4% e
Ol s 055+ JTogS 5l eolanl ey jles
s ol lis we e VW00 Glie a4 syl S
coloond 355 0p)l8 ;-*-’b o S odwellaudd
u;.’.ﬁ)“) ol.:f QJSJ.o.Cs .\.{;‘J));‘ LDUT L}“d’ﬁ U;AL) Q}S
ol 055 LS jo (5 Ve 08 sl plas IS
Bl [leds w@igy yo J5 el yo l) rolsel iy
Sls J5 Sz g 5 o, Sles o Lol A8l a8 ¢ o8
S99 45 dwy oo b5 4 (Ashnavar et al., 2012)
3 Sy seegs ol 5l AU Gl
aQ .]054].0 ')-"9“5‘ )A‘ U"‘ W) cl.:f JJa_Q u.w‘)_e‘ L
5 PLS A, BT S GleeeS b5 5 g
a5 adl ab, saSelas laggese Sp b
Iy olS ol g ool adgs Sy il ) lawgs

olS 59y (i y Cawl odly I8 )...»L S



YYA0 leals oF 8 Ll Y 5,90 oyl ul el)5 LS psle Yy

)QJ.(‘LBOL:J’)Q 0940 J)ﬂa&sgffc_‘a.matsulaﬁ
Arancon et al., ) wols o CawgaoS coy9 0
Ol bWl e 8 eegilee 855 (2005
2 e 50 ol (g0 i jolie 5 cSlu,g
bl asls ol Sis sole wdgi g 0y (S mhas
Gy gleamisld saelowss b L
9 j).' )Lo...u ‘;im} ZQLA éo.?u J...)La ‘U‘O;ULJT
G RPI POC SRV L g RGPS S SR
(Ahmad et al., 2010) =él, s s gxo isl3dl

09 i (e oy GLLS o g ahy » g
sl b,y Slge 4 ol s 5 S g
Ol o 51 (2 8 lae g CansgiaS gayg 018
Ol Rl 4z o 9 Jl5aS 30 Sl (e
oo Vb ogdioe 0 e ¥ L 5o g H9 i
Hasanuzzaman et ) zi, oLS 0 Sy mhaw ja>ls
5 SKis sole e oSy o lil (@l 2010
9075 oLS 5 oad; sla(rielil) amiul Koo
Slas jo b gixe )...;T.. Owza g (Das et al., 2002)
(AZizi, 2007) (s, 5,550 Slgo lime 5 liicy,

gl Sy CwgeeS 0y9 sy Sobdele S

sy 055 9 Il slosgS 15U con S5 e S lscsn,) Slie Sl e (il (wib)ly &5 mls O Jouo
Table 5. Mean squar of analysis of traits of morphological traits Echinacea purpurea under the influence of organic
and biological fertilizers

Mean squar

S.0.V Degrees  Plant O'f\lﬁgqvl\),::s ('#Lfg;'ggl Flower Collar  Root I;f:;
of freedom height per plant_branches diameter diameter diameter index
Replication 3 2459 13.91™ 058™ 6.54™ 153" 0.71™ 0.65™
Spraying 1 214477 91.05° 4635 1.69™ 084" 14.2™ 516
The main error 3 26.31 7.86 271 3.08 1.26 10.48 0.29
Organic fertilizers 2 390.12° 155.35° 81.0° 83.79" 192" 463.68" 585
Biofertilizer 1 12465 424" 751" 2948 243" 99.91" 1.79"
Tea vermicompost + Organic fertilizers 2 3595 37.53" 20.38° 050" 0.07" 2.79® 0.12™
Tea vermicompost + Biofertilizer 1 2478 1.13™  058™ 0.06™ 058" 44.307 0.65™
Organic fertilizers + Biofertilizer 2 48.39"  6.07™ 5977 213® 141" 1.75™ 0.50™
Organic fertilizers + Biofertilizer + Tea vermicompost 2 71.58"  466™ 120" 027" 0.027" 036" 0.36™
Accessory error 30 97.24 84.34 27.84  60.55 716 19221 3.65

Coefficient of variation (%) 4.43 7.70 9.82 4.77 4.6 5.73

el 3905 18 Fe 5 2o )0) 5 a1 00 mhaw (o g e Se Baasylis oS5 4 NS g 5
**, *and ns are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Table 6. Mean comparison of treatment combination of fertilizer organic + spraying (SF) on the number of flowers

and stems lateral in Echinacea purpurea

Treatment The number of flowers per plant  Number of lateral branches
Control 16.70c 6.16d
Vermicompost fertilizer 21.48b 9.59c
Cow manure 22.95ab 10.69ab
Tea vermicompost 21.78b 9.79bc
Tea vermicompost + Vermicompost fertilizer 23.88a 11. 42a
vermicompost + Cow manure 23.75a 11.13a

D515 02 b ooy O v 50 (5510 sire (gylel BT g 12 40 leed By, b sloSilee
Means with similar letters in each column are not significantly different at 5% level.
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Table 7. Mean comparison of treatment combination of fertilizer organic + biofertilizer on flower dry weight and
biological yield of purple coneflower in Echinacea purpurea

Treatment (mm)

Collar diameter (mm)

Root diameter (mm)

Control 9.95c 38.89d
Vermicompost fertilizer 10.61ab 43.54c
Cow manure 10.29bc 45.65bc
Biofertilizer 10.52b 40.59d
Biofertilizer + vermicompost 10.06ab 49.14a
Biofertilizer + Cow manure 11.10a 47.01ab

Q555 02 b a0 gl j0 (555 ire (g ylel B g 12 50 lued gy b slo Silee
Means with similar letters in each column are not significantly different at 5% level.
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Figure 1. Mean comparisons of triple interaction of foliar + fertilizer + biofertilizers (SFA) on plant height.
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Figure 2. Mean comparison of the effect of simple of organic fertilizers (F) in diameter flower
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Figure 3. Mean comparisons of the the interaction of dual of Foliar + biofertilizer (SA) on leaf area index
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ABSTRACT

The present study was conducted to investigate the yield and some morphological characteristics of
Echinacea Purpurea. The experiment was conducted in Research Farm of the Ramin Agriculture and
Natural Resources University of Khuzestan during 2013- 2014. The experiment was performed as a split
plot factorial based on a randomized complete block design (RCBD) with four replications. The foliar
application of vermicompost tea (control and vermicompost tea) was applied in the main plot and other
factors include organic fertilizer (control, vermicompost and cow manure) and biofertilizer (control and
of Azospir biofertilizer) were used in the sub-plots. Results showed that maximum diameter of the flower
was obtained by vermicompost application. The maximum root dry weight, stem dry weight, leaf dry
weight, number of flowers per plant and lateral shoot number were obtained by mixed application of
vermicompost and Azospir biofertilizer. It was also found that vermicompost with Azospir biofertilizer
treatment caused the highest flower, dry weight, biological yield and root diameter. Most collar diameter
was created by the integrated treatment of manure and bio-fertilizer. The highest LAI value was obtained
by combined Azospir biofertilizer and vermicompost tea. The foliar application of vermicompost tea and
Azospir biofertilizer caused the highest plant height. However, the highest harvest index was observed in
control treatment. As a result, it was found that integrated treatment of vermicompost and vermicompost
tea was remarkably recognized better than other treatments which could improve the yield of Echinacea
Purpurea.
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