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Extended abstract
Introduction
This experiment was performed to investigate the effect of microbial inoculation and urea fertilizer on
Echinacea purpurea under water stress in two cropping years 2017-2018 and 2018-2019 in Jjan village
located in Khondab city of Markazi province.

Materials and methods

The experiment was performed in the form of 2 split plots with 3 replications. The first factor included
the lack of irrigation in the main plot at 3 levels of 60, 90 and 120 mm evaporation from the Class A
evaporation pan. The second factor included animal manure (cattle) in the sub-plot at two levels, no
fertilizer and 20 tons per hectare. The third factor of biofertilizer and urea fertilizer in the sub-plot in
four levels of application of biofertilizer was Azotobacter+Azospirillum, Mycorrhiza,
Aztobacter+Azospirillum+Mycorrhiza and application of urea fertilizer (300 kg hat). Flower number
and weight, total dry matter yield, chlorophyll, relative water content, proline, catalase, carotenoid,
chicoric acid and electrical conductivity of cytoplasmic membrane were measured.

Results and discussion

The results showed that the interaction effect of manure and biofertilizer on flower weight was
significant. The highest flower weight was obtained in the treatment of combined use of
Azotobacter+Azospirillium+ Mycorrhiza and application of animal manure (295.9 and 236.3 g m=,
respectively), which was significantly different from urea consumption. The lowest flower weight was
obtained in the treatment of separate mycorrhizal application and non-application of animal manure
(0.216 236.3 g.m2). The difference between the highest flower weight in the mentioned treatment with
the lowest value was 36%. In the treatment of non-use of manure, the highest flower weight was obtained
in the treatment of Azotobacter+Azospirillium+Mycorrhiza (236.3 g m=). The interaction effect of
manure and biofertilizer on chicory acid was significant. The highest chicoric acid was obtained in the
treatment of combined use of Azotobacter+Azospirillium+Mycorrhiza and application of animal
manure (7.53 mg g fresh leaf weight). The lowest chicoric acid was obtained in the treatment of separate
application of mycorrhiza and no application of animal manure (5.76 mg g* fresh leaf weight). The
difference between the highest chicoric acid in the mentioned treatment with the lowest amount was
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equal to 30%. In the treatment of non-application of animal manure, the highest chicoric acid was
obtained in the treatment of Azotobacter+Azospirillium+Mycorrhiza (7.17 mg g fresh leaf weight).

Conclusion

In general, microbial inoculation was able to achieve close quantitative and quantitative performance
and sometimes more than urea fertilizer treatment, which can be a guide for identifying soil strains and
producing biofertilizers compatible for areas with similar climates or soils.
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Table 3. Comparison of the mean interaction of drought and bacterial stress on the number of flowering plants

and the number of flowers in Echinacea
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In each column, the averages that have common letters are not significantly different according to Duncan test.
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Table 4. Comparison of the average interaction effect of manure and bacteria on some quantitative and

qualitative traits of Echinacea
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In each column, the averages that have common letters are not significantly different according to Duncan test

wad ikl g (055 05 pae) sald o)Ll
GG (e Cashy Sy (S 055 et (Sis
sleoss Sz s Lyl b o 4 a ) e i 4 cadls
5 ol Cdz v ot sleaty; Wl S b s
oS el oals ol leas oLS jo St 2l olge
L Sas 5 llps o oland saisS > slags 5
obS Fotm Jood o Sied Ol jlade ols Galél
(Ehteshami et al., 2007) 54 o Sis il 4y Coand
Sk ol e an g Jlo lie Sas ols (las s
Sgr lgme Gedsn gz (s SL g ol 05 bl ST
flg omlf Sl o i ricie 0 Jso2)
ke ay (ls 055 357 5 5 sSet ol s Sl
S oS 0l fol> Sy 5 039 )5 2 eSS 1 1PT
et )0 Oelon nieS bl oygl 0,8 L g ls sme
Sade 4y seld 055 555 pae g 5 s alBlas o0,
A o ad Jols Sp 5 s 5 2 p Sk o /FVY
S8 Jless 55 Gedan (e e (810 995 90 poe
w Jol> Sy 5 09 p S 2 eSS ke 1OFF Jlade 40l

st Cosby sgiro
(s SL ol Sl s o hlie J1as ol (Lis s
90 295 (i hlie Sl 65SL g (als 055 hlie S
O Jgaz) 09 5o sire (o Zush) (s5ize  5SL

i S et 0 g Zasb (gt G i
5 oS 955 05 pas et Sl Gl S e e £
JPOY Jade 4 5 )9Satpaaly g3l iSlsil ol 2,18
a5 0,50 0,5 L (ol sine S a5 0 ol sy
We (S 5 jled ) (oo Sagh) S5ime (n S
5 ol 355 o)lS pae gt S Gl S e
SIYOA ke & 52)5Soet poely yrangili Sl ol s
50 oyl 08 L gylo e WS a0l ol oy
Cughy G (n G G SWSC e e
2l VO Jolas jlade 0 505 b odl S5 Jlas )5 (gonnd
(F Jsoz) 09

d)lfz’] Jyeme oo Jled j0 a5 oS ol liise
S (85 et S 2 (s Sy (S50 (G 955 o
S S e 50 B (6055 o e ple 4



AYY

i 5 Ll 5o 5 e 5o ohF S 5 o sla s 2 e 5 T 510055 305 i fSm 5 s

Mboe gex it LS glaas o Sas
shizs gl (Rezvani Moghadam et al., 2018)
&2l (6L L ool Giale sl jles jo S ols (lis
Sl Gt 658k o) pas slajle 4 S 0y
Sl s @ o8 C8S anl e Ol oS
Gl By 51 olS (65T sl sl e 53 lailaas]
Shojaeian ) ¢l eoges ablie Sis 25 b gy

.kishi et al., 2020

elgs e b g blae sl oS
Pl yrmag 3l gl b 5 9Seatpgels ynag e 1S gl
booals, S5 Jlad 50 Glop (S m IS ol
Sl gy p (VY Jgoz) 050 00 )0 YO Jolao jladie o §nS
sedly Jed l pleatd a8 ol eols las (So30e 58
A ¢ Jgiysm 9 55l )5 59,8 gus oy )L sSdgl 09 5
5 odon Jed 5l anel laogul (Joisle Jod 51 JSUI

G5 2o el (b g ol (oS e ) Lol

O).ULY

) s S 5 05 Slho By 1 alo)T (Sl slond TS o 325 B Jgux
Table 5. Composite analysis of the effect of experimental treatments on some quantitative and qualitative traits of

Echinacea
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block(y) JLsek 4 00136 00171 0.077 0.061 6.174 1857.1
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ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 6. Comparison of the mean interaction of drought stress, manure and bacteria on the relative moisture content

of Echinacea
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In each column, the averages that have common letters are not significantly different according to Duncan test.
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Table 7. Comparison of the average interaction of manure and bacteria on some quantitative and qualitative traits of

Echinacea
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In each column, the averages that have common letters are not significantly different according to Duncan test
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