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Table 5- Correlation coefficients between studied characteristics in Echium amoenum affected by different densities and
application of organic and chemical (urea) fertilizers

Code «5' Trait céw 1 2 3 4 5 6

1 S5 2,5lee 1

Flower yield
2 g2 J7 b 0.21ns 1

Flower number per plant
3 9> B 5 s 0.38**  0.10ns 1
Flower fresh weight per plant
4 493 528 Bl S 027ns  0.30%  054% 1
Number of lateral branch per plant
5 i o Job 030  009ns  0.41%* 0.22ns 1
Lateral branch length

6 9 513_5)1 0.29* 0.03ns 0.41** 0.22ns 0.53** 1

Plant height

b xe Gglds pae g doyd g 9 SO Jlein] e (3 b dme il A NS g e
** and * are significant at the 0.01 and 0.05 of probability level, respectively and ns is non significant.
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Table 6- Analysis of variance (means of square) of some qualitative characteristics of Echium amoenum affected by different
densities and application of organic and chemical (urea) fertilizers

FlanSI Ol Cdlad glie S B Gl IS Mg Gl US bl e

S o
Source of variations Antioxidant activity Total phenol Total flavonoid Total anthocyanin
Plant density LS .$1,5 624.22** 389.17** 47868** 4.30**
Fertilizr 548 156.70** 272.56** 12353** 8.82**
Plant densityxFertilizer »osx 454, o515 1095.17** 629.43** 21834** 6.76**
Experimental error _il;l (sl 12.22 32.43 1380 0.0000001
CV (%) ©lyuis oy duoy> 14.79 12.61 19.48 11.41

b Grepie 5 doyd gy g SO Jloin! pdaw )0 b Sxe oS S NS g # ar
** *and ns are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.

S G S STy B 52 (019) lionsd 5 JT 0295 31,15 5 cilisie GlaeST5 Jolike &1 1 (Slho dumnlla -V Joo
Table 7- Mean comparison of interaction effects of different densities and application of organic and chemical (urea)
fertilizers on some qualitative characteristics of Echium amoenum

. ; 8 s ol S 28593 e o
. wolawgisl o5
o E8 SISl clld olin Total phenol  Total flavonoid 7 ol Olie
% 5% g Antioxidant activity mg GAE.gl)  mg QE.100g") Total la?lthOCYg1\l/f\1/
.ml- mg.g* flower
= (mg.ml) (flower DW (flower DW mgg )
Compost cusgweS 97.55a 47.50bc 366.60bc 0.0026bc
Vermicompostcosg.eS s, 58.93¢ 35.66de 318.54c 0.0029b
S Cow manure 45 41.27i 38.39cd 491.29a 0.0028bc
Chemical fertilizer L5 57.99g 63.05a 419.29b 0.0023bc
Control sals 75.98c-e 23.11f 427.16b 0.0023bc
Compost cusgues 67.49f 52.51b 348.30c 0.0042a
Vermicompostcw gseS ooy 82.20c 43.27b-d 360.60bc 0.0040a
o) Cow manure o8 88.13b 34.95de 301.96¢ 0.0036a
Chemical fertilizer Lo 76.96¢d 71.36a 330.73c 0.0036a
Control sals 50.24h 52.76b 306.76¢ 0.0023bc
Compost cusgweS 70.61ef 42.03b-d 539.93a 0.0026bc
Vermicompost s oo, 72.27d-f 49.91b 539.65a 0.0028bc
™ Cow manure ¢45 96.64a 44.44b-d 494.45a 0.0026bc
Chemical fertilizer Lo 79.78¢ 26.20ef 300.99¢ 0.0021c
Control sals 76.92cd 52.00b 326.85¢ 0.0030b

5105 gyl e gl (Sl (glateldais el 5l olitul b wuoyd & Jlas! adaw 3 oS jie By 5 Bl iy (ola Sk (ot by
In each column, means followed by the same letters are not significantly different (p<0.05) based on Duncan’s multiple range test.
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Introduction: Maintenance of soil fertility as a permanent bed for continuous production of
agricultural products is one of the most important issues affecting the sustainability of food production.
In order to achieve healthy food production, application of ecological inputs such as organic fertilizers
are inevitable. Organic fertilizers are fertilizer compounds that contain one or more kinds of organic
matter. They can improve the soil’s ability to hold water and nutrients. They create a beneficial
environment for earthworms and microbial organisms that break the soil down into rich, fine humus.
Compost is organic matter that has been decomposed and recycled as a fertilizer and soil amendment.
Compost can greatly enhance the physical structure of soil. The addition of compost may provide greater
drought resistance and more efficient water utilization. Vermicompost is the final product of composting
organic material using different types of worms, such as red wigglers or earthworms, to create a
homogenized blend of decomposed vegetable and food waste, bedding materials and manure.
Vermicompost helps store nutrients and keeps them safe from leeching and irrigation, functioning to
balance hormones within plant physiology, and adding beneficial biology to soil. VVermicompost
improves soil aeration, enriches soil with micro-organisms (adding enzymes such as phosphatase and
cellulose), attracts deep-burrowing earthworms already present in the soil and improves water holding
capacity, enhances germination, plant growth and crop yield, improves root growth and structure. Cow
manure is an excellent fertilizer containing nitrogen, phosphorus, potassium and other nutrients. It also
adds organic matter to the soil which may improve soil structure, aeration, soil moisture-holding
capacity, and water infiltration. Plant density is the number of individuals of a given plants that occurs
within a given sample unit or study area. Planting density can impact the overall health of plants.
Plantings that are too sparse (the density is too low) may be more susceptible to weeds, while planting
that are too dense might force plants to compete over scarce nutrients and water and cause stunted
growth. Despite of many researches on the effect of organic fertilizers and plant density on different crops,
information on the effects of these factors for many medicinal plants is scarce, therefore, in this study effect of
organic fertilizers and plant density on morphological characteristics and yield of Echium amoenum in a low input
cropping system was studied.

Materials and Methods: In order to evaluate the effect of different fertilizers on quantitative characteristics of
Echium amoenum at different plant densities, a factorial experiment based on RCBD design with three replications
was conducted in 2011-2013 growing seasons, in Ferdowsi University of Mashhad, Iran. Experimental factors
included three plant densities (10, 5 and 3 plant per m?) and five different types of organic and chemical fertilizers
(municipal waste compost, vermicompost, cow manure, chemical (urea) fertilizer and control).

Results and Discussion: The results showed that with reduction of plant density, effect of organic fertilizers
on increasing the flower yield was exacerbated and at the lowest density, municipal waste compost, vermicompost
and cow manures increased flower yield 112, 79 and 223% compared to control, respectively. In all studied
densities, length of lateral branches in conditions of organic fertilizers application was more than control.
Municipal waste compost, vermicompost, cow manure and chemical fertilizer increased total phenol 106, 54, 66
and 173% compared to control, respectively. In plant mean density (5 plant per m?), application of municipal waste
compost, vermicompost and cow manure increased total anthocyanin 83, 74 and 57% compared to control,
respectively. In general, result of this study showed that application of organic and chemical fertilizers at optimal
plant densities, can improve growth characteristics and quantitative and qualitative yield of Echium
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amoenum.Organic fertilizers are the most significant resources for development of agricultural soil quality and
increase in the yield of different medicinal plants. It has been reported that this ecological inputs provide favorable
conditions for plant growth and development through improvement of physical, chemical and biological properties
of the soil, therefore, it can be concluded that improvement of the most studied traits in the present study were due
to use of organic fertilizers. Fallahi et al., (20) have reported the positive effects of organic fertilizers on the
improvement of quantitative and qualitative characteristics in chamomile (Matricaria chamomilla L.). It seems that
plants compete with each other over scarce nutrients and water in high plant density and cause stunted growth.
Some other studies have reported that suitable plant density can increase the growth and yield of some medicinal
plants such as coriander (Coriandrum sativum L.), Ajwain (Carum copticum L.), lemon balm (Melissa officinalis
L.) and anise (Pimpinella anisum L.).

Conclusion: In general, results of this study showed that application of organic and chemical fertilizers at
optimal plant densities, while improving growth and yield characteristics of Echium amoenum flower can be
ensured health of production of this important medicinal plant.

Keywords: Compost, Ecofriendly input, Medicinal plant, Total anthocyanin, Total phenol



