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Table 1- Physical and chemical propertiesof soil
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Table 2- Meteorological info of Gorgan-Between March to August 2017

WA Jlo ole i wlale Lo e 0L o B s
Six mounths in 2017 Mean of Monthly rainfall Me?relrg;v[m?;:;hly
March .55 53.4 14.9
April cigs)l 5.2 22
May sls = 0.3 26.4
June .5 8 29
July sls e 0 29.6
August s, ¢ 72.3 26.5
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Table 3- Analysis of variance of Irrigatian Cycle and Humic acid on Morphophysiologycal and biocemical of

(Echinaceae purpurea)
Mean of squares =l o Sile
o3 035
. Jsb S 05 € e s :
St ae PPN & RS ET g C“‘")' iy K 03 )
S.0.V) 0 ) . Fresh . Fresh
df of root weight of plant g oot
plant
<
)J,& 2 1.07 3.04 5.01 0.43 0.98 4.79
Replicate
slebs 3 95.13*  51.97* 99.06™* 168.10** 19.37* 232.67*
Irrigatian Cycle
S gel 3 28.25™  45.54* 78.19** 15.41* 31.02* 377.29**
Humic acid
Soogep Ak 55l 53 - . - - -
Trrigatian CyclexHumic 9 3.46™ 12.76 13.22 5.84 11.14 227.53
acid
o
24 1.43 0.53 2.35 0.82 0.78 2.49
Error
CV) 2l a2 3.22 11.24 6.77 3.61 10.48 3.88

Al e 035 s pms pde 5 Ao pn ) 5 0 Jlex] CJaM 03 ,ls e O SA NS g sk
* ** and ns are significant at 5% and 1% probability levels and non-significant, respectively

S )15 oS plmndisn 5 (5P shdy Sl E K saded 5 55kl 535 1 s 425 - gl

Table 3- Analysis of variance of Irrigatian Cycle and Humic acid on of on Morphophysiologycal and biocemical of

(Echinaceae purpurea)
Mean of squares il o Sl
- 5 oxl Sl s L;ljbu
e calice wr 3 s 3 i . i
S.0.V) . S = o - Slhnst sl L5558 Spel
o 303l Total i Soluble T d RWC
df Phenol Proline Suger Antioxidant  Carotenoi
activity
<
)’,gd 2 0.0001 0.011 11.84 33.90 0.004 7.46
Replicate
solelbs 3 0.0009**  0.198* 1009.57** 1127.58™ 0.019* 2044.77*
Irrigatian Cycle
S e 3 0.0013*  0.319* 187.07* 158.15% 0.012" 188.82*
Humic acid
S gon ol X )l 52 . . . .
Irrigatian Cycle x 9 0.0001™ 0.057 66.01 109.97 0.001™ 30.26
Humic acid
Lo
24 0.00003 0.010 11.99 18.57 0.001 5.77
Error
CV)Dl o5 o 8.83 5.37 9.12 6.46 8.18 3.84

.Mhyoaﬁ)law(&jw)a \ 50 JW!CLM):)!:W\‘,.:JJJQHSJ%%‘%
* ** and ns are significant at 5% and 1% probability levels and non-significant, respectively.
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Table 4- Mean comparison of main effect of Irrigatian Cycle on Morphophysiologycal and biocemical of

(Echinaceae purpurea)
ayy S 05y wiay o3l 05y ey Jsb 0,) oS Kt 03 RERY <5 gl
s (LS 3 8) (LS 3 5) (e mle) (45 s W 09 (e 5l
Irrigatian Cycle Dry weight Fresh weight Length Dry weight of  Fresh weight of Plgnt
of root of of root height
(@/plant) root(g/plant) (cm) plant(g/plant) plant(g/plant) (cm)
BIECR TR
(dals) a a d a a a
every 3 DI 8.89 25.31 33.88 9.41 42.70 28.92
days
BISCB TP
every 6 (D2) 7.01° 23.73° 35.60° 9.29% 42.60° 27.24°
days
BISEBTIRY
every 9 (D3) 6.24° 22.91° 38.58" 8.36" 42.33° 23.85°
days
BISSBTPRES PH
every 12 (D4 3.86¢ 18.60° 40.10° 6.66° 34.09° 20.48¢
days

I (g laline Sl Aoy oty ezl el )3 S rie By (sl (sl SOle st s 2
In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.

J 25513 ol pland g 5 (K55 s 50 Sl gt » bl 53 (ol S Kl gl —E J gk ol
Table 4- Contious. Mean comparison of main effect of Irrigatian Cycle on Morphophysiologycal and biocemical of

(Echinaceae purpurea)
T P B KT P SN .
- o Sl
Sl (5 » (Kes oS Gl 5o Gl e 53 0,5 o) L5558 i
. . . 22 e
Irrigatian Cycle  Total Phenol ~ Proline Soluble Antioxidant ~ Carotenoid RWC’; v
(mg/g) (g/plant) Sugermg/ml)  activity(mg/ml) ’
(Wals) LSS 55, 4w o d d d a a
0.057 1.58 28.06 55.75° 0.54 76.64
every 3 days(D1)
o 0.064° 1.76° 35.94" 65.05" 0.48" 68.98"
every 6 daysD2) ' ' ’ ’ ' '
e 0.070° 2.09° 50.21° 79.32° 0.49° 57.88¢
every 9 daysD3) ' ' ' ' ' '
BICERFPRTSIPH b b c d
0.078* 2.28° 37.54 66.65 0.45 46.76

every 12 daysD4)

Ll (bl sl o3 iy sl e s S e g gl gla SOl D o s
In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 5- Mean comparison of simple effect of Humic acid on Morphophysiologycal and biocemical of (Echinaceae

purpurea)
) S 05 aioy ol O ey Jsb oS e 03 olS o350 O ‘Jﬁéﬁﬁ)'
Sl sen M0 W) Weed
Humic acid Dry weight of FreZ?r\Zgight Length of D?; \p?]lzln%ht Freosgl p\?;leritght Plant height
root (g/plant) (@/plant) root (cm) (¢/plant) (¢/plant) (cm)
Léw (J; c d c d d c
No use(Hl) 5.08 19.89 35.25 6.82 34.80 24.45
eSSk N0
A 6.44° 21.68° 36.60° 7.42° 37.68° 24.73°
150 mg/L(H2)
2 (;J':‘ Yoo
A 5.21° 23.03¢ 37.39° 9.14° 42.67° 24.50°
300 mg/L(H3)
BN (Jfoi,.» $0»
A 9.28? 25.95° 38.92° 10.34° 47.49° 26.81°
450 mg/L(H4)

G (g lsbine Sl Ay gy el a3 S ate By (shls Sl Sils O g s 3
In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 5- Contious. Mean comparison of simple effect of Humic acid on Morphophysiologycal and biocemical of

(Echinaceae purpurea)
eSSl e )i Jslome 13 P KWL JCIR P .
Son | ¢ e ¢ ¢ LS S
e (S s (o olS (S (e 22 0S5 ) i (Ao ,3) S
Humic acid Total Proline Soluble Antioxidant Carotenoid RWC 0/ ’
Phenol(mg/g)  (g/plant) Suger(mg/ml)  activity(mg/ml) ’
S 0.063° 1.80° 35.38° 63.56° 0.452¢ 56.69°
No use(H1) ’ ’ ’ ’ ’ ’
oSk e 0.060° 1.81° 37.80° 67.70° 0.487° 63.74
150 mg/L(H2) : : : : : :
F ST 0.064° 1.94° 43.56° 71.39° 0.510%® 64.55°
300 mg/L(H3) : : : : : :
0 S e Lo 0.083% 2.15% 35.00° 64.11% 0.582° 56.68°
450 mg/L(H4) : : : : : :

I (g laline Sl Aoy oty ezl el )3 S rie By (sl (sl SOl st s 2
In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 6- Mean comparison of interaction effects of irrigation intervals and Humic acid on Morphophysiologycal and
biocemical of (Echinaceae purpurea)

aoy o3l O iy K O35 al.:f s O3 Gy CUJJ‘ aL;f 036 O3
Soll Has S (al.:FS 3 ;;5) LS 55 (;5) G 5 (;5) Gon i) (aL;FS BS ;,5)
Irrigatian . res Drvweight D ot Plant res
Humic acid i ry weig ry weig an ;
Cycle We;ggtt of of root of plant height wzlga}:tof
(gplany (a0 (gplant) em)
o (J; 2 b c c b
No use(H1) 6.79 21.22 6.24 38.87 26.97
L 5 _/&EJ)J Jgui’f Vo
B i 6.05 23.14° 8.32° 39.98° 28.08°
—cotrol L] 150 mg/L(H2)
every 3 (D1) A s S et . . i
.01 24.1 . a 48. 2a 8.
days 300 mg/L(H3) 7.0 0 9.75 8.7 8.88
AR (qui,.» £0
a a ab b a
450 mg/L(H4) 15.71 32.80 9.13 43.24 31.75
g_éj.m ru\.& b . . .
44 21. 1 43. 28,50
No useH1) 5 37 9.18 3.87 8.50
FARE (qui,.» Vo )
S S 150 mg/L(H2) 8.53 25.62 9.30 44.38 26.09
every 6 (D2) _
A e S e Y
b a a a bc
days 300 mg/L(H3) 5.21 21.97 10.08 48.62 26.79
AR (qui,.» £0 X
450 mg/L(H4) 8.88 25.97 9.07 36.46 27.60
g_éj..a,e (.,\.G . . ] )
4. 20.34 29° 28.14 23.
No use(H1) 58 0.3 6.29 8 3.80
FARE (qui,.» Vo
L a . . . .
BSOS TIR 150 mg/L (H2) 7.66 24.75 6.37 35.02 22.97
every 9 (D3) ) _ .
days el 4.97° 2173 930°  43.63° 2213
300 mg/L(H3)
AR (qui,.» £0
450 mg/L(H4) 7.76 24.83 15.19 63.62 26.51
Léfm rv‘; b b a (Y c
No useH1) 3.51 16.65 5.57 28.30 18.55
LS 555 03303 RS 1 3.52° 18.61% 5.67° 31.36° 21.79°
BECSITSRLSIE) 150 mg/L(H2) . . . . .
every 12 (D4) _
A e S ke Y .
.66" 18.94% 402 06 20.20°
days 300 mg/L(H3) 3.66 8.9 7 30.06 0.20
AR (qui,.» £0
? a a a ab
450 mg/L(H4) 4.76 20.19 7.96 46.66 21.41

L (g lslae gl dm s gy ezl ey S rie g (sl (sl S0l Dt a0
In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 6.contious. Mean comparison of interaction effects of irrigation intervals andHumic acid on
Morphophysiologycal and biocemical of (Echinaceae purpurea)

205 odsn Jslows 3

SheST st el

- Ol s (8 e
ol e Soo g ] (Kis olS (¢,§_;L:A) Gl s s ¢J§JL:A) (1o ) E
Irrigatian Cycle Humic acid Proline Soluble Antioxidant RV\;C O/f
(g/plant) Suger(mg) activity (mg/ml) ’
e e b b c b
No use(HD) 1.40 21.15 44.59 74.84
L A e S ke Vo
ST 2 7 (A 1.54° 23.86" 52.97° 76.08°
—cotrol (s L] 150 mg/L(H2)
every 3 (D1) A s S ke " . . b
days 300 mg/L(H3) 1.65 35.73 64.84 75.18
";:J > (‘S"J’f tor a ab a a
450 mg/L(H4) 1.73 31.49 60.60 80.47
e 1.71% 39.15% 68.26" 65.01°
No use(H1) ’ ’ ’ ’
";:J »? (‘S"J’f ‘o b ab a a
s sy i 150 me/L(H2) 1.61 34.74 63.85 69.90
every 6 (D2) _
IZ ST 1.81%® 39.00* 68.11% 70.16%
ays 300 mg/L(H3) ' ' ' '
";:J > (‘S"J’f tor a b a a
450 mg/L (FH4) 1.92 30.89 60.00 70.85
S e 1.94° 48.44° 79.50° 52.00°
H1(No use) ’ ’ ’ ’
A (‘S"J’f ‘o a a a a
s 5y & 150 mg/LAD) 2.14 50.39 82.67 59.74
D3)every 9 _
d 7 N 20.08% 53.56% 77.55% 60.85%
ays 300 mg/L(H3) ' ' ' '
A (‘S"J’f tor a a a a
450 mg/L(H4) 2.22 48.45 77.56 59.22
e e be be b b
2.1 2. 1.91 4.92
No useH1) 7 32.80 61.9 34.9
";:J »? (‘S"J’f ‘or c ab a a
JUKs s o33l 150 me/L(H2) 1.96 42.22 71.33 49.52
every 12 (D4) _
r}(li ST 2.23° 45.96" 75.97% 52.02%
ays 300 mg/L(H3) ' ' ' '
2 (;Q&J " 2.75% 29.18° 58.29% 50.57%
450 mg/L(H4) : : : :

G (g lslae gl s gy ezl ey S rie g (sl (sl S0l Dt a0
In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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