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Table 1) Analysis variance of vegetative and reproductive coneflower traits affected by different concentrations of ascorbic acid and chitosan

D558 5 S sSonl el ilien p3lia b 3L ghowe 3G Cou S, 15 5 ey Slive uibls wses (V Jgds

mean squares

Source of variation df

plant height  stem length leaf length leaf width no. of leaves leaf fresh weight leaf dry weight no. of flowers flower fresh weight
Block 2 17.733** 13.63** 0.768** 0.173** 19.01** 63.01** 8.196** 15.434** 262.87**
Treatment 4 325.242 357.35 18.545 2.719 4334.2 5498.56 498.93 172.15 1981.36
Experimental error 12 8.64 11.35 121 0.304 117.3 131.42 5.32 12.81 139.13
CV (%) 14.7 19.6 10.9 6.5 12.65 125 13.1 6.4 135
Table 1 continued V Jad> aslsl

mean squares
Source of variation df flower dry main stem stem fresh stem dry chlorophyll se:oor;cci);ry root fresh rootdry  plantfresh plant dry
weight diameter weight weight content branches weight weight weight weight

Block 2 0.813** 0.001** 523.293** 6.836** 0.246** 3.46** 6.836** 0.265** 5650.49** 202.05**
Treatment 4 188.11 0.006 4737.279 112.72 7.283 71.157 112.726 0.404 59791.95 4540.26
Experimental error 12 8.502 0.001 1004.2 221 151 8.62 221 1.21 7410.50 307.98
CV (%) 13.1 16.1 8.9 8.4 154 16.9 175 16.2 13.4 14.6

** and ns significant at 1% probability level and non-significant respectively
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Table 2) Coneflower vegetative and reproductive traits affected by different concentrations of ascorbic acid and chitosan

Spraying concentration plant stem leaf leaf no. of leaf fresh leaf dry no. of capitol flower fresh
materials (mg/L) height length length width leaves weight weight flowers diameter weight
0.1 92.6a 90.8a 329a 9.7a 206.1a 235.6a 1138a 459a 31la 188.8a
Chitosan 0.2 62.2b 62.4b 29.2 be 8,2b 112.8b 1312b 29.1b¢c 27.4bc 2.8bc 120.2b
0.3 67.1b 62.1b 27.3cd 79b 1076 b 139.2 bc 31.7b 26.3 bc 3.0b 1219b
0.1 65.7b 63.3b 30.0b 7.6 bc 98.3b 128.6 bc 30.8 bc 25.2c 27c 119.2b
':;zorbic 0.2 64.3b 506 b 26.0d 6.7¢ 101.8b 1183 be 29.1be 25.4¢ 28b 119.2b
0.3 67.2b 64.3b 25.8d 7.2bc 108.7b 130.8 bc 33.0b 256¢ 28b 122.8b
Control - 66.1b 61.7b 29.0 b 8.1b 108.6 b 108.6 ¢ 27.1c 329b 29b 122.3b
Table 2 continued Y Jgd> asls
Spraying concentration flower dry mainstem  Stem fresh stem dry chlorophyll no. of secondary root fresh rootdry  plant fresh plant dry
materials (mg/L) weight diameter weight weight content branches weight weight weight weight
0.1 46.5a 0.50a 488.8 a 68.6 a 399a 346a 68.6 a 17.2a 953.0a 228.2a
Chitosan 0.2 25.6b 0.42b 303.6 b 511c 36.1 bc 216b 511c 146 b 660.1 b 136.8b
0.3 299b 0.41b 282.8b 50.7¢c 355¢c 22.1b 50.7¢c 146 b 620.1b 127.1b
0.1 25.6b 0.38b 313.4b 54.3b 37.7ab 23.1b 54.1b 145b 601.4b 1296 b
aAcsifjorbic 0.2 2441 0.37b 311.4b 53.4 be 35.7 be 214D 53.4 be 142b  5366b 109.6 b
0.3 27.3b 0.39b 303.6 b 53.5 bc 35.1bc 21.1b 53.5 bc 15..2 ab 574.2b 1334b
Control - 24.4b 041b 3450b 56.2 b 30.9¢c 26.4b 56.2 b 15.1ab 5726 b 128.1b

Al e 5SSl 0031 L 70 ez T 53 s gme M g s pe 0 dimsOLES O gt a3 e By >
Similar letters in each column shows non- significant difference according to Duncan test at 5% level.

¥




(FAY 50L) ¥4 - YV Slio F o)kl Y W ol OalS el 3 alihaad

LS ad apalS Conss e Sl

ats Glpses sy ol b ool

7 S Sl b (2l e IS 53
B 53 s 3550 i e
Sl gldae LB s s ee i
Cos phS 3 Ll Sy Sl s 08
Sl ozt b s o (K25 13
53 Seaslis w4y baaiss, (SO550585 5
Slasas Selda 503 S usd S5
M1y el

YO AS Cte b (IS S aoms
B A B S
OlisS VL slachale Jy s edalis
oS Sliv sy s MBS
5y dd Sy Sl 58 sl
2l LB s il - e
S s s Slis e
Ol © O35S 3,08 by il
ol b 03 b s ek S
S o A e S )

References

S ol 013558 Y b b plomn e 53 s OF 5 035 5 Bl ks
5 el S sSal Ll sl SIS A (ol e 5 e sk 4 dals 4
Wl b sl 3101 5 035 5 Bl ki 08 VL gla-cdale
rjf‘jl?a Y 5 Y O3S Ll Libd ke OlalS s aBle Slis 03
(Y Jsds) Cil s 1)

S N L il sl Jlad o gl il Gl sl (ionan
Cll Wl L e ol sbatls bjled sl 5o s 4 sl
Y Jgae)

Slsome 2 p Sk N OGRS 5 s S Selinl b 2L sl
AV sl 5o Al e S ) Al 4 s (g0 B0
(F Jse) s b sIS (6l gt e (51

ahyy Sy 5 05 e el G A e S e o) mla s Ol S
Wy S 0 p b ekalS M OSSN gl Sy el
ol S Sl i edaline (gols s (651 O Kt U3y » L a2l
(Y Jgd) sl Ol aly ;) Kt 5 5 05y oSl backale elas s
ol Rl A e S e ) OGRS s Wiy IS S 500
L dalle S st 53 pl 0o s LB s Ll e S sl Bl s
(Y Jgae)

5 S Do s p sl EU Y a5 D35S f seme o
A oles U'~'~\ g_.,.u«‘)) &\P‘w}a)b QL«J IR S8 &j_}‘ﬁﬂﬁ
il 5 amads, S O3y 0SSl sdmas nll 3 ilesT s

Z Z

5SS S e S Cadss o aealS 05y Sl amd s s S

1. Afzal AM, Rahber-Bhatti MH, Aslam M (1997) Antibacterial activity of plant diffusate against Xanthomonas
campestris pv. citri. International Journal of Pest Management 43: 149-153.
2. Anonymous (1999) WHO Monographs on Selected Medicinal Plants. Volume 1. World Health organization:

Geneve.

3. Azizi E (2015) Investigation of the effect of humic acid on germination traits of Echinacea purpurea.
Proceedings of the 13™ Conference of Agronomy and Plant Breeding Sciences and The 3™ Conference of
Seed Technology in Iran. Iran, Tehran. [in Persian with English abstract]

4. Bauer R, Wagner H (1997) Echinacea species as potential immunostimulatory drugs. Economic and

Medicinal Plant Research 5: 253-321.

Yo



e Shas Koy STl 5 015 S (2 glove 3101, 800 5 LY

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Blumenthal M, Goldberg A, Brinckmann J (2000) Herbal Medicine: Expanded Commission E monographs.
American Botanical Council: Integrative Medicine Communications. Austin; 7 - 96.

Dzung NA (2004) Study on effect of chitosan oligomer on the growth and development of some short term crop
in Dak nong province, final report of project of Rural of Central Highland, Agricultural Publisher: Hanoi.

Faridi Nasab J (2015) The Effect of salicylic acid on coneflower yield. Master Thesis, Islamic Azad University,
Miyaneh Branch, Faculty of Agriculture: Miyaneh, Iran. [in Persian with English abstract]

Ghorbanali M, Adib hashemi N, Peyvandi M (2010) Study of salinity and ascorbic acid on some physiological
responses of Nigella sativa L. Iranian Journal of Medicinal and Aromatic Plants 26(3): 370-388.[in Persian with

English abstract]

Ghorbanli M, Hasheminia A, Peyvandi M (2010) Study of salinity and ascorbic acid on some physiological
responses of Nigella sativa L.. Journal of Iranian Medicinal Plants 26(3) 370-388. [in Persian with English
abstract]

Guan YJ, Hu J, Wang XJ, Shao CX (2009) Seed priming with chitosan improves maize germination and
seedling growth in relation to physiological changes under low temperature stress. Zhejiang University
Science 10: 427-433.

Hasanzadeh N (2005) Technological implication of natural products in plant diseases management with special
emphasis on fireblight. Journal of Agricultural Sciences 11(1):53-58. [in Persian with English abstract]

Izadi Z, Sorooshzadeh A, Modarres Sanavi SAM, Esna-Ashari M, Davoodi P (2014) Investigation on
antimicrobial effects of essential oil of purple coneflower (Echinacea Purpurea L.) and identification of its
chemical compounds. Iranian South Medical Journal 17(1):58-69. [in Persian with English abstract]

Izadi Z, Sorooshzadeh A, Modarres Sanavi SAM, Esna-Ashari M, Agha Alikhani M, Davoodi P (2014) Effect
of extraction method on antimicrobial properties shoot extract of purple coneflower (Echinacea Purpurea L.)
against some pathogenic bacteria. Journal of Rafsanjan University of Medical Sciencel3(3): 267-280. [in
Persian with English abstract]

Khaleghi A, Bakhsh kelarestaghi K, Sedaghat Hoor Sh, Bazoobandi F (2012) Effect of Nitroxin and Nitrogen
fertilizers on seed yield obtained from purple coneflower. Proceedings of The 2™ National Conference on Seed
Technology. Mashhad, Iran. [in Persian with English abstract]

Khosravi MT, Mehrafarin A, Naghdibadi HA, Hajiaghaee R, Khosravi E (2011) Effect of methanol and ethanol
application on yield of Echinacea purpurea L. in Karaj region. Journal of Herbal Drugs 2(2):121-128. [in
Persian with English abstract]

Mahdavi B, Aghaalikhani M, Sharifi M (2014) Chitosan improves osmotic potential tolerance in safflower
seedlings. Crop Improvement 25(6): 728-741.

Manafi P, Zeinali H, Sadeghi Shoaja M, Nasri R (2013) Effect of different nitrogen amounts and rows spacing
on morphological and medicinal attributes of purple coneflower (Echinacea purpurea L.). Journal of Crop
Production Research 5(2):299-310. [in Persian with English abstract]

Omid beige R (2009) Production and processing of medicinal plants with a complete overview. First volume:
Astan-e Gods-e Razavi Publication: Mashhad.

Shatala A, Neumann PM (2001) Exogenous ascorbic acid increases resistance to salt stress and reduced lipid
peroxidation. Journal of Experimental Botany 52: 2207-2211.

Smirnoff N (2000) Ascorbic acid: metabolism and functions of a multi factted molecule. Current Opinion Plant
Biology 3: 229-235.

Smirnoff N (2005) Ascorbate, Tocopherol and Carotenoids: Metabolism, Pathway Engineering and Functions.
In: Smirnoff N (Ed.), Antioxidants and reactive oxygen species in plants. Wiley-Blackwell: New Jersey.

A2



The effect of chitosan and ascorbic acid
foliar spraying on coneflower vegetative
and reproductive indices Agroecology Journal

Vol. 14, No. 3 (39-47)
(autumn 2018)

Fatemeh Babaei Aghjedarbandi', Soleiman Jamshidi?, Hassan Nourafcan®

1 Horticultural Science Department, Miyaneh Branch, Islamic Azad University, Miyaneh, Iran

2 Plant Protection Department, Miyaneh Branch, Islamic Azad University, Miyaneh, Iran

D4 s.jamshidi@m-iau.ac.ir (corresponding author)

3 Research Center of Medicinal Plant and Organic Products, Faculty of Agriculture, Miyaneh branch, Islamic Azad
University, Miyaneh, Iran

Received: 03 September 2018 Accepted: 09 December 2018

Abstract  Foliar spraying of medicinal plants with nutritional, hormonal or Keywords
hormone-like materials is one of the main methods to improve their o gchinacea purpurea
vegetative and reproductive growths. To evaluate the effect of coneflower o foliar spraying
foliage spraying using chitosan and ascorbic acid on vegetative and e natural products
reproductive traits, an experiment was carried out based on complete block ¢ vitamin C
design in three replications in the filed located at Khalil Abad village in

Ardebil province. Experimental treatments included foliage spraying of 0.1,

0.2, and 0.3 mg/L of chitosan and ascorbic acid. The first spraying was on

early July 2018 and repeated twice in one week intervals. Plants were

harvested a week after the last spraying and in full flowering stage. The

vegetative, reproductive and physiological traits such as plant height, the

longest stem length, leaf, lateral branches, and flower numbers, leaf length

and width, stem and capitol diameter, leaf, stem, flower and whole plant dry

and fresh weight, and chlorophyll content were measured. Ascorbic acid

could be effective only on leaf fresh and root rdry weigh but had negative

effect on leaf dry weight and flowe numbers. Spraying by chitosan in 0.1

mg/L concentration improved most of coneflower vegetative and

reproductive morphological and physiological traits. Therefore, spraying

with 0.1 mg/L of chitosan would be recommendable for coneflower growth

improvement in filed conditions.

This open-access article is distributed under the terms of the Creative Commons-BY-NC-ND which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original author and source are credited.
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