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Table 1: Compound analysis variance of studied traits in Echinacea purpurea under N and density during 2 years

Slayo el
MS -
Aoy > S5e)lS oo plasl o Y lse TS s slaplal ady, Sas e 4 el Y ol 2lge o SOV
Root chlorogenic Aerial part Root chlorogenic Aerial part Root yield Aerial part Aerial part dry weight/ Rootdry  Plant aerial part
acid yield chlorogenic acid yield acid chlorogenic acid yield Root dry weight weight dry weight
22.6™ 3551.8"™ 0.02"™ 0.42" 145380.6™ 7511.3™ 0.01™ 2.9™ 0.12" 2 Sk
Block
746.6™ 138442.5™ 0.000005" 042" 328464747  66390577.5™ 0.22™ 986.0" 1396.7" 3 U)9N)‘*‘
" - - O35 x S
12.2™ 2329.0 0.0001" 0.13 109184.2" 1246273.6 0.04" 3.6™ 26.0™ 6
Block X N
3742.1" 469841.7" 0.0001" 0.07™ 94214118.9™ 278886743.6™ 0.53™ 507.0" 587.0" 2 g 1g_>
Density
o o - o o xx e = ELCERU) Ty
715.8 26890.6 0.00007™ 0.11 10156942.5 13609885.1 121 167.3 197.7 6 :
N X Density
Sz S5k
18.5™ 1290.6™ 0.00009™ 0.005" 310973.2"™ 601066.7™ 0.04™ 7.6™ 9.02"™ 16 i i
Block x Density (N)
53396.2™ 565556.0" 19.77 0.14™ 21997.5™ 314968606.1™ 17.8™ 5.2M 10230.9™ 2 ;JL"
ear
746.6™ 33304.6™ 0.000005" 0.08™ 9460397.7"  19661128.9" 25" 345.0™ 360.4™ 3 Wi’“’ . ’:IJL“’
ear x
3742.1™ 55407.7" 0.0002™ 0.32" 6738404.8™ 2656047.2™ 0.9” 213.9™ 635.4™ 2 ISz x Jls
Year x Density
715.8" 12253.2" 0.00007" 0.33" 9526060.7" 8906475.8™ 0.74™ 359.1" 168.1" 6 O35 % oz Jlo
Year x N x Density
17.2 737.3 0.0002 0.013 610628.5 353891 0.05 8.53 12.36 24 g
Error
15.24 8.43 311 2.81 15.08 7.72 13.98 10.91 9.02 u"“é" wb
Vv

Sl o sine o y0 Sy g pdaw j0 I gime g l0 S puf ol Ay sk g e

ns, ** and *: Non- significant and significant at 1% and 5% probability level respectively
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Table 2: N, density and year interaction means comparison of studied traits in (Echinacea purpurea) during 2 years

el 8 Slas Sl 3 Sas S359,8 plail S59,05" asl ady) o Slas bl s Slos Sy Samd . ‘ ) )
plal o Sie s Sk atyy 0 Sk s c c aolS lmplul  SESs eSS0 2ol o
A 5o Sij ks 2 eSS pSokS) &l o . S oLs Ll Jlo ) e
R e A CEAEE (LSa (ESa s any, Saspyy AR RS @b (rere 20
Ro)ot chI:)ro;enic Aerial part Root Aerial part Roc))t yield Aeri;I part)yield Aerial part dry R-Ooﬁ ary Zlam ae_:nﬁ | part = IDenS|ty 2
acid yield (gr/ha) chlorogenic acid chlorogenic acid chlorogenic acid (Kg/ha) (Kg/ha) weight/ Rootdry ~ Weight (gr) ry weight (gr) (plant per m°)
yield (gr/ha) (mg/100gr) (mg/100gr) weight
Oh 134.5i Ob 3.6d 4206.4g-i 3786.0ij 0.9hi 12.7k 11.5k 1 33 0
oh 69.3] ob 3.6d 2415.1jk 1949.3K 0.8hi 14.2jk 11.5k 1 17 0
0Oh 138.7i Ob 3.7cd 2750.0jk 574.1j 0.8hi 25.0f-h 29.5h-k 1 11 0
Oh 460.5de Ob 4.1b 4693.7f-h 11117.7de 2.4b 14.2jk 33.7f-i 1 33 75
oh 207.8gh ob 41b 4869.4¢-h 3241.2gh 1.0gh 28.6¢f 29.5h-k 1 17 75
oh 292.4f ob 4.1b 4303.8gh 6741.1f 1.0gh 25.6f-h 39.5e-g 1 11 75
Oh 504.5¢cd Ob 4.3b 8558.0b 11729.3cd 1.41g 25.9fg 35.5f-h 1 33 150
oh 193.3gh ob 4.3b 4346.9gh 4531.1hi 1.4fg 25.4fg 26.7jk 1 17 150
0Oh 135.0i Ob 4.3b 3659.7h-j 3139.6j 0.9hi 33.3d 28.5i-k 1 11 150
Oh 419.1e Ob 4.1b 6022.5¢-f 10137.6e 1.7e 18.3ij 30.7h-k 1 33 225
Oh 81.7j Ob 4.1b 4886.9e-h 1951.6k 0.9hi 28.7¢f 11.6k 1 17 225
Oh 163.9hi Ob 4.1b 2651.7jk 3964.0h-j 0.5i 24.1f-h 36.0f-h 1 11 225
73.0b 416.6e 1l.1la 3.8c 6906.9¢c 10906.5de 1.6ef 20.9g-i 33.1g-j 2 33 0
21.3fg 211.1gh 1.0a 4.8a 2038.3k 4408.1hi 2.2¢ 12.0k 25.9jk 2 17 0
16.0g 177.3hi 1.0a 4.3b 1541.1k 4856.9gi 1.8de 14.0jk 44.2¢e 2 11 0
68.9¢c 548.1bc 1.0a 4.3b 6600.0cd 12633.4bc 1.9de 20.0hi 38.3e-g 2 33 75
51.0d 422.2e 1.0a 4.3b 4869.4e-h 10232.9¢ 2.4b 28.3ef 60.2bc 2 17 75
55.2d 302.6f 1.0a 4.3b 5274.5d-g 6999.3f 1.3fg 48.0b 63.6abc 2 11 75
93.6b 565.1b 1l.1la 4.3b 8514.1b 13214.3b 1.2gh 25.8d 40.0ef 2 33 150
51.8d 473.9d 1.0a 4.3b 4994.0e-h 11013.2de 2.6a 29.6e 64.8ab 2 17 150
29.9f 240.99 1l.la 4.3b 2832.9i-k 5630.39g 2.1cd 25.8fg 51.2d 2 11 150
120.2a 800.4a 1l.1la 4.2b 10930.7a 19126.8a 1.8de 33.1d 58.0c 2 33 225
71.8b 476.6d 1.0a 4.2b 7176.3c 6981.7f 1.5fg 42.2c 63.5abc 2 17 225
63.4cd 293.2f 1.0a 4.2b 6341.5c-e 11490.9d 1.2fg 57.7a 67.6a 2 11 225

il oo duo 0 S Jloil g o o] s lo cme gles pae Sl g o 40 LSy g >
Similar letters in each column(s) are not significantly different
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Table 3: Correlation coefficient between studied traits in Echinacea purpurea L.
Ay Sesh9,08 anl s plail Ss59,0S" sl Ay Sy ol olsa plail Sz 59 Slaw
Root chlorogenic acid Aerial part chlorogenic acid Root dry weight Plant aerial part dry weight Traits
1 okS 2lse plal S (59
Plant aerial part dry weight
1 0.81" Ao, SE3 ()59
Root dry weight
1 0.46 0.6" sy plail SGgelS ol
Aerial part chlorogenic acid
1 -0.25 0.06 -0.14 gy S8 a!

Root chlorogenic acid

Sl o gae oy iy 5 SO s §0 o Ty e g e
** and *: Significant at 1% and 5% probability level, respectively
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Evaluation of Root, Aerial Parts and Chlorogenic Acid Yield of Echinacea purpurea L.
Under Different Levels of N Fertilizer and Plant Density

Zeinali', H., Safaei?, L., Manafi®, P. and Davazdah Emami*, S.

Abstract

Purple coneflower (Echinacea purpurea L.) is a perennial medicine plant that belongs to Asteraceae family. It is using
as immune system stimulant in medicinal industries. This study was done to evaluating root yield, aerial yield and
chlorogenic acid yield under different levels of N fertilizer and plant density. The experiment was conducted at
Agricultural and Natural Resource Research Center of Isfahan in a split plot experiment based on randomized complete
block design with three replication, during 2009- 2010. The N fertilizer (0, 75, 150, 225kg/ha) was as main factor and
different densities (11, 17 and 33 plant per m?) were sub factors. Based on the results the interaction of N levels x
different densities x year were significant for aerial dry weight, root dry weight, aerial and root dry yield per hectare
and chlorogenic acid yield per hectare. The highest dry weight of aerial and root plant (67.6 and 57.7, respectively)
were observed at 225kg/ha N fertilizer and 11 plant per m? densities. The aerial and root dry yield per hectare (19127
and 6342kg/ha, respectively) and chlorogenic acid yield in aerial and root plant (293.2 and 63.4gr/ha, respectively) were
obtained in 225kg/ha N fertilizer and 33 plant per m? densities. A significant positive correlation was observed between
aerial dry yield per hectare with root dry yield and chlorogenic acid yield of plant.

Keywords: Aerial dry weight, Root dry weight, Correlation, Asteraceae
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