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Table 1. Used organic fertilizers characteristicsin experiment.

Phosphorous (%) Potassium (%)
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S d 0.21

Cow manure

0.44 0.49
1.53 0.96
0.29 1.04
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Table 2. Mean squares of some germination characteristics and seedling growth of Iranian Ox-Tongue seeds resulting from the rootstock

affected by different densities and application of organic and chemical fertilizers.

Ol g i e 3 Cak o ol (eilee Job Jsb Jgb o 039 S (339 039 e
Source of &l s sdilge i ydile> & idilex Adi 4z d8lw & dzdin S azddlw - dull y Sl
variance o S ; 5

df Germination Germination Mean Radicle  Plumule azablo d>dly, Plumuledry a>dslw4ds
percentage rate MGEMHHM:OE length length Hadidie ta Radicle weight Radicle to
plumule dry plumule dry
length ratio  weight weight ratio
: (3
Y Sl 2 812.46** 41.12%%* 1.74%* 210.16**  84.35%* 0.042ns 3.83%* 0.000024** 0.0004*
Plant density
345 sloud
6295 slosd 4 1114.46** 55.99%* 7.28%* 224.00%*  101.16** 0.10* 9.58%* 0.000051** 0.0036%*
Fertilizer
(3
el d 8 32.30* 6.16** 0.07* 6.54* 0.93* 0.09%* 2 46%* 0.0000007* 0.0002*
Density xFertilizer
losl llas
30 6739.20 0.46 0.031 0.88 0.38 0.030 3.06 0.00000024 0.00008
Error
Ol sk ag yu6
CV (%) - 4.37 10.12 7.29 9.16 9.05 11.45 8.39 7.66 Q5

(8o sepis g 0,0 0 5V Jleisl mhaw 15 (gld s o418 4 4

** *and ns are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Tahle 4. Mean comparison of some germination characteristics and seedling growth of Iranian Ox-Tongue seeds resulting from the rootstock
affected by interaction effects of different densities and application of organic and chemical ferfilizers.
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s glej pafile -aday b Jab i IS 5y e
Al ey Sy Sl a e dst Gl ases, NS O araile -allegasaly
i (g o0 2a) (39 (el (el a l2,5) iy (p %) 4
Germinaton  Germination Mean Radicle Plumule Radicle to Radicle dry Plumule Radicle to
percentage rate germination  length length (cm)  plumule length weight () dryweight  plumule dry
(Seedday™)  time (day) {cm) ratio (g} weight ratio
Density of 3 plants per m2 e s 13 aig T o855
Compaost 80.33d 8 43¢ 1.88fF 11.45¢ 8.02c 1.4%c-¢ 0.00066¢ 0.0063d 0.105b-f
Vermicompest  89.33bc 5.79d 2 30¢ 11.35¢ 8 65bc 130c-¢ 0.00079d 0.007Te 0.103b-f
Cow manure 84.00cd 541d 242 8 20de 417 1.95a 0.00069 0.0061d 0.113a-c
Chimical 64.66¢ 5.42d 3.03d 3,96 2.40F 1.67a 0.00036g 0.0042¢ 0.087fg
Tertilizer
Control ST.00f 1491 3.91b 232 1.57f 1.47c¢ 0.00013h 0025 0.053h
Density of 5 plants per m2 s s e 32 Qi d o515
Compost 95_33ab 9.01be 138 0. 75a 12.79a 1.62cd 0.00117b 0.0095h 0.123a
Vermicompeast 9833 10.11ab 149 2133a 13.82a 154c¢ 0.00128a 0.0110a 0.116a-c
Cow manure 9133b 10.67a 1.92F 14.35b 957b 1.4%-¢ 0.00082d 0.0082¢ 0.09%-g
Chemical 84.00cd 9.08be 232 9324 6.58d 1. 43¢ 00005 TE 0.0060d 0.095d-g
fertilizer
Control 78.00d 394 341c 6.90f 4 86¢ 1.42c-¢ 0.00034g 0.0041¢ 0.0822
Density of 10 plants per m2 a0 2s 13 aige 1 o515
Compost 93 33ab 10.22ab 16502 11.71c 9 14be 128 0.00080d 0.0066d 0.120ab
Vermicompest  96.00ab 8 S4c 149 14250 9.06be 1.5Tc-e 0.00068¢ 0.0093b 0.105b-¢
Cow manure 89.66bc 6.48d 238 8 96d 593d 1.52c-¢ 0.00067e 0.0061d 0.110e-d
Chemical 79.00d 3191e 2600 6.17F 377 1.63¢ 0.00041g 0.0047¢ 0.08%-g
fertilizer
Control 67.66¢ 288 429 3.29g 2570 1.29de 0.00016h 00T 0.062h

S s o e gl By Lo & et pla o 80 il A S e B S Bl sl sl Tils s 8

In cach column, means followed by the same letters are not significantly different (p<0.03). at 5% probability level based on Duncan’s multiple range test.
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Figure 1- Relation between radicle and plumule length of Iranian Ox-Tongue resulting from the rootstock

affected by organic and chemical fertilizers.
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Abstract

Introduction: In recent years, the effect of exogenous orgamieraiments on soil properties and plant growth
characteristics has received renewed attentiontéMarid Maggiore, 2013). Although the utilizationmineral
fertilizers could be viewed as the best solutioteims of plant productivity, this approach is aofieefficient in

the long-term in tropical ecosystems due to thetdich ability of low-activity clay soils to retainutrients.
Intensive use of agrochemicals in agricultural esyst is also known to have irreversible effects oih @and
water resources (Weber et al, 2014). Compost iaregmatter that has been decomposed and recysled a
fertilizer and soil amendment. Compost can greatilgance the physical structure of soil. Decomposiggnic
amendments slowly release nutrients which may lkentaup by plants and thus result in improved agro
ecosystem productivity (Csizinszky, 2002). Vermiqast is currently being promoted to improve soiblify,
reduces water and fertilizer needs and therefareases the sustainability of agricultural practiocetropical
countries. Vermicomposting is a process which 8ts organic matter under aerobic and mesophilic
conditions through the joint action of earthwormmsl anicroorganisms. The products of vermicompostiage
been successfully used to suppress plant pestdisedse as well as increase crop productivity (faidet al,
2014). Evaluation of germination and biological reweristics of seed is the basic and primary stidi field

of medicinal plants cultivation (Canter et al, 2DOBespite of many researches on the effect of nicga
fertilizers and plant density on different cropgfprmation on the effects of these factors for sesdlting from
rootstock of many medicinal plants is scarce, toeeg in this study germination and seedling groimttices of
Echium amoenum seeds resulting from the rootstock in differergnpldensities and in condition of organic and
chemical fertilizers was studied.

Materials and Methods:. In order to evaluation of germination characterstind seedling growth of Iranian
Ox-Tongue Echium amoenum) seeds resulting from the rootstock in differelatnp densities and in conditions
of organic and chemical application, a factoriagbesment based on CRD design with three replicatimas
conducted in 2014 year, in Ferdowsi University oidlhad, Iran. The experimental treatments inclusdedis
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resulting from treated Iraninan Ox-Tongue with eli#nt agronomic factors in farm including 3 plasnhsities
(3, 5 and 10 plants per m2) and 4 different typlesrganic and chemical fertilizers (10 thaompost, 7 t.HA
vermicompost, 30 t.iacow manure, 90 kg.Hanitrogen chemical fertilizer and control).

Results and Discussion: The results showed that in all studied plant diEssithe highest germination
percentage obtained from vermicompost treatmentmi®ation rate in density of 5 plants per rand
application of compost, vermicompost, cow manure elmemical fertilizers was 6, 43, 49 and 40% mbant
the application of these fertilizers in density3oplants per m2, respectively. The all studied oigéertilizers
decreased the mean germination time compared ttvotoso that the mean germination time in compost,
vermicompost and cow manure treatments decreasedb581d 42% compared to control. The highest kadic
and plumule length obtained in density of 5 plgrgs m2 and compost, vermicompost and chemicalifents
increased radicle to plumule length ratio 3, 5 a8# compared to control, respectively. Organidlieers are
among the most significant resources for developroémgricultural soil quality and increase in thield of
different medicinal plants. It has been reporteat this ecological inputs provide favorable cordis for plant
growth and development through improvement of ptatlsichemical and biological properties of the gbibtta
and Maggiore, 2013), therefore, it can be conclutietl improvement of the most studied traits omgeation
characteristics of resulting seedskohium amoenum in the present study were due to use of orgamitifers.
Fallahi et al., (5) have reported the positive @Beof organic fertilizers on the improvement ofqgtitative and
gualitative characteristics in chamomildgtricaria chamomilla L.). It seems plants compete with each other
over scarce nutrients and water in high plant demsid cause stunted growth (Ibrahim, 2012). Itudys effect

of row spacing 20x40, 30x40 and 30x50 cm on yield gield components of lemon balidissa officinalis)
reviewed and reported the related properties adssaetreatment of 20x40 cm had the highest vaBagiam et

al, 2004). Overall, according to the findings okthtudy, it seems that application of ecologicaluts and use
of optimum plant density in cultivation dichium amoenum, can reduce the damage caused by the use of
chemical fertilizers, meanwhile effective in impnog the quality and properties of the resultingdsee

Keywords. Germination percentage, Mean germination time, Medicinal plant, Radicle to plumule

length ratio, Ver micompost.



