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Table 1. Some chemical and physical characteristics in the used soil

Property Unit Amount
Texture - Clay Loam
pH - 8.1
Electrical

conductivity as m 152
Total nitrogen % 0.30
Available phosphorus mg kg 51.7
Available potassium mg kg 766.6
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Table 2. Some characteristics of vermicompost and biochar

Property Vermicompost Biochar
pH 7.99 7.3
Electrical conductivity (dSm™) 1.12 2.73
Organic carbon (%) 24.38 56.2
Total nitrogen (%) 1.52 4.1
Total phosphorus (gkg™) 7650 868.76
Available potassium (gkg™) 9780 326.5
o) 995 il Oloogas (S5 -V Jgua
Table3. Some characteristics of nano-biofertilizer
Humic acid  Folic acid K Ca Mg Fe Mn B Zn
% mg kg
32 2 0.14 3.63 0.33 596 43 14 110
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Table 4. Variance analysis of the effect of fertilizer types and its different levels of fertilizer on vegetative
characteristics of E. purpurea

Mean square

Source of variation Shoot Root wet Root dry Shootdry  Shoot wet
df  Root length . ) ) ) Leaf area
length weight weight weight weight

cm g mm?
Fertilizer (a) 5 323" 40.07™ 210.25™ 12.85™ 10.67" 142.33" 33.60™
Concentration (b) 3 42.55" 32.87" 599.94™ 10.60™ 16.40™ 100.21" 36.06™
axb 15 35.64" 10.62" 13.82m 117" 7.76™ 82.56™ 38.10m
Error 8 13.10 8.53 0.50 1.37 15.41 24.85

ns, * and ** showed significant and non-significant on level 0.05 and 0.01 respectively

aclls b g A bjles plo 4 Cows a5
(£ Jguz)

ol ada; 059 9 9, 8hes Wlgioe () 3555
239 Sy 395U 5l esliinl (rizmen ams il
g Sl oled slaogS Kl lgiea
ses i)y ogdle 355 Jpama oS 5 5o i)
slacdile 51 AU Congonne 355 (nl (o9 by oS
aalgs Plas 4 S 10 S gozdd jud g polie YU
Ly ade) 5 09 oRIP s G (nl @l e,
B oo Ll sy 995 9L 5l eolanul

5 ol oy Silie dglin 3 Lol mls old
2 S 38 Jlaam = CanssaS o)y (S 5 sles
YUY o] lime 45 el 4ty ady, Jsb Lol
Dlis 6955 sl ple b oLl og e tle
P S YEAT) ey 5 059 cr YL o)l s s
S5 0l (S 955 Gli-CamseS (503 (o5 5 sl
SalS 55 lo_ine LS (gl Lo las ol L oS 0t
g = CamgeeS (00)9 (o5 5 sled 93 12 50 39250
S e R L e S ST
s 1y Jlade o ion 0,5 £I0F o £/VY) 4y, Sis



e 6ol O psly 5 (555 il

IS o ol (J9d LS 7 o o] o gk 5 LogS £lgil T il sl 4 225 ~B 9
Table5. Analysis of variance of the effect of fertilizer types and its different levels of fertilizer on
phenolic compounds of E. purpurea

Mean square

Source of variation df

Phenolic compounds
Fertilizer (a) 5 0.006**
Concentration (b) 3 0.008**
axb 15 0.002"™
Error 89 0.001

ns, * and ** showed significant and non-significant on level 0.05 and 0.01 respectively
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Table6. Mean comparison of effect of fertilizer types and its different levels of fertilizer on root length,
root wet weight and root dry weight of E. purpurea

Root dry Root wet weight Root
Fertilizer weight length
g cm
Vermichompost 4.76° 29.68° 29.452
Nano biofertilizer 5.45P 31.82° 26.81%®
Biochar 4.64¢ 29.70° 28.552
Vermichompost-Biochar 6.11° 31.61° 29.972
Vermichompost- NanoBiofertilizer 6.542 34.84% 28.522
Blank 3.96¢ 25.17°¢ 24.38P

Different letters on the top of columns indicate statistically significant differences
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Table 7. Mean comparison of effect of fertilizer types on shoot length, shoot wet weight, shoot dry weight
and leaf area of E. purpurea

) Shoot wet Shoot
Leaf area Shoot dry weight )
Fertilizer weight length
mm? g pot? cm

Vermichompost 123.26° 10.082 33.71%® 35.342
Nano biofertilizer 104.66¢ 7.87¢ 29.07¢ 32.71°
Biochar 124.70° 9.17b¢ 35.372 34.91%
Vermichompost-Biochar 147.40? 10.542 34.472 36.402
Vermichompost- Nanobiofertilizer 108.59¢ 9.30%¢ 30.94%¢ 35.782
Blank 8675.65¢ 7.514 24.93¢ 30.18¢

Different letters on the top of columns indicate statistically significant differences
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Table 8. Mean comparison of effect of fertilizer types on phenolic compounds of E. purpurea

Fertilizer Phenolic compounds (mg 1Y)
Vermichompost 0.111%®
Nano biofertilizer 0.089°
Biochar 0.092°
Vermichompost-Biochar 0.123%
Vermichompost- Nano biofertilizer 0.123%
Blank 0.056°

Different letters on the top of columns indicate statistically significant differences
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Comparison of Some Organic and Nano Bio Fertilizers Effect on
Morphologic Traits and Extraction Components of Echinacea purpurea
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Abstract

The excessive use of pesticides and chemical fertilizers causes environmental problems. Organic and
biological fertilizers in management programs can be considered as a way to reduce utilization of
chemical materials. The aim of this study was to investigate the effect of different levels of vermi-
compost (0, 5, 10, 15 and 20 gr pot™), Nano biological Fertilizer (0, 1, 2, and 3 gr pot?), and Biochar
(0, 1.25, 2.5, 5 and 10 gr pot?) as well as a combination of vermi-compost-Nano-compost (10 gr
vermicompost-2 gr Nano-biologic fertilizer) and vermicompost-biochar (10 gr vermicompost-2.5 gr
of biochar and 10 gr vermi-compost and 5 gr of biochar) was conducted on some morphological traits
and the amount of phenolic compounds of Echinacea purpurea L. The results showed that plants
grown in vermi-compost-biochar combination treatment had the highest amount of root length
factors (29.97 cm), dry shoot weight (10.54 gr 2 kg* pot?) and leaf area (14745.07 mm) compared
to other fertilizer treatments. In addition, the use of vermicompost-compost-nano-bio fertilizer for
other treatments caused the highest fresh root weight (34.84 gr) and root dry weight (6.54 gr). The
highest fresh stem weight was observed in biochar 5 gr treatment at 35.37 gr 2 kg* pot*compared to
other fertilizer treatments. In addition, the cultivation of echinacea under the combined treatment of
Vermicompost and biochar had the highest number of phenolic compounds (0.123 mg I%).

Keywords: Biochar, Phenolic component of extract, Nano Bio Fertilizer, Vermicompost

Kamali K., Mirezabadi M. S. and Zamani E. 2023. Comparison of some organic and nano bio fertilizers effect
on morphologic traits and extraction components of Echinacea purpurea Extract as a medicinal plant.
Applied Soil Research, 10(4): 1-10.

1. Associate professor, Department of Arid Land and Desert Management, Natural Resources faculty, Yazd University
2. Graduated of master science, Department of Soil Science, Natural Resources faculty, Yazd University

3. PhD Student, Department of Arid Land and Desert Management, Natural Resources Faculty, Yazd University

* Corresponding Author Email: kkamali@yazd.ac.ir



