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Table 1- Physicochemical characteristics of soil and applied organic fertilizers
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Table 2- Analysis of variance (mean of squares) for quantitative criteria of isabgol under organic inputs application during
two years of experiment
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Fertilizer
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Error
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CV (%)
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*** and ns: Significant at 5 and 1% probability level and non significant, respectively.
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Table 3- Mean comparison of effects of organic fertilizers on quantitative criteria of isabgol during two years of experiment
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Jol Jw @93 Jlw Jol Jw @93 Jlw Jol Jw @93 Jlw
Firstyear Second year Firstyear Second year Firstyear Second year
SR Alj Cowges 1.49%" - 621° 631° 2794 2802
Municipal waste compost
88 Sl Cumgees 1.53° - 628° 645° 2853° 2855°
Spent mushroom compost
13355 1.44P - 503 603" 2755° 2763
Cow manure
ol 1.46° - 578° 588" 2663° 2672°
Control
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* Means in each column followed by the same letter are not significantly different (p<0.05) using Duncans’ multiple range test.
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Table 4- Analysis of variance (mean of squares) for quantitative criteria of fennel under organic inputs application during
two years of experiment
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First Second First Second First Second First Second
year year year year year year year year
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eplication
c ’tf 3 0.0001"™ 0.011™ 60094 72323 52253 52253 0.002"™ 0.0025"
ertilizer
Eu» 6 0.0011 0.002 9992 6844 2501 15011 0.0005 0.0004
rror
(M’a)ci"/"(‘:;;”; at g 0.88 1.27 9.94 8.19 1.14 1.13 1.13 8.86
(0]
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** *
¢

*,**and ns: Significant at 5 and 1% probability level and non significant, respectively.
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Table 5- Mean comparison of effects of organic fertilizers on quantitative criteria of fennel during two years of experiment

> £ 2 3ySes S 590am 3,5dos Caild g W
Fertilizer type (U2 53 0,5945) (U 55 0,5 9kS) (x2,)
Seed yield (kg.ha™) Biological yield (kg.ha™) Harvest index (%)
Jol Jw @93 Jlw Jol Jw @93 Jlw Jol Jw @93 Jlw
First year Second year Firstyear Second year Firstyear Second year
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Municipal waste compost
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Spent mushroom compost
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Cow manure
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Control
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* Means in each column followed by the same letter are not significantly different (p<0.05) using Duncans’ multiple range test.
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A Caus 20l jles SH5gon 2ySlas 39 oS cle 4y Lol aizily
Lajless polw 5l pii ol Jlog o catbyy aslis oyl b
ST clmdgs 5l eslizl S5 yle 4 (Moradi et al., 2009) .
b )3 il oy ,d 3 )Slee & i |y (g 28 oljee
by il ccaly esls ials cle 55 (6)50 (diie
Darzi et al., ) u5s,S S5 J1 cladgS & gy > &bl iy,

S geslys il cow Liulejl Jw 93 (b ailadlw (29,13 0LS oS Sliuo (lrs po cmSile) owily g 41355 -6 Jgas
Table 6- Analysis of variance (mean of squares) for quantitative criteria of black cumin under organic inputs application
during two years of experiment

@

i 2l o4 &y, oy3e 349 3 Slos SG590m 3,5dos Cuild p ad W
S.0.V ddf) 1000- Seed weight Seed yield Biological yield Harvest index
Joldw el JolJw  pdJle JolJw v Jle Jol e g Jlw
First Second First Second First Second First Second
year year year year year year year year
)‘_’5‘; . 2 0.002 0.01 637 1017 769 769 0.0001 0.0003
Replication
’?5_ 3 0.001™ 0.04™ 6773 5672" 17052™ 17052™ 0.0004"™ 0.0003"™
Fertilizer
s 6 0.001 0.003 1184 933 1271 1271 0.0001 0.0001
Error
(300 13) Sl puadS g 5 0.98 1.67 5.63 4.72 1.58 1.57 494 4.91
CV (%)

S ixe OMB] d93g pae g o yd K g gy Jloio] gdaw 3 I3 dme Lo 4 INS 9 *F X
*,**and ns: Significant at 5 and 1% probability level and non significant, respectively.



1395 yliwtl 2 oyl 8 oo o559l owliis poz 4 pii 160

Oielol Jw 93 (b &ilalows (519,15 0L (o8 Clhio 5 e JT (510355 il (Slo duylio -7 Jgut
Table 7- Mean comparison of effects of organic fertilizers on quantitative criteria of black cumin during two years of

experiment
o 5 SByl32 039 7t 35Skos Sjhom >,Shos
Eertilizer type ('b;) ()m )'= u")fslts) ()m )b !‘;91;)
1000- Seed weight (g) Seed yield (kg.ha™) Biological yield (kg.ha®)
Jol Jw @93 Jlw Jol Jw @93 Jlw Jol Jw @93 Jlw
First year Second year Firstyear Second year Firstyear Second year
St U; CowgpaS - 3.6" 626° 625" 2252 2269
Municipal waste compost
88 Sl Cugees - 3.55% 645° 692° 2316° 2333°
Spent mushroom compost
ol 35 - 3.45% 632° 652° 2269" 2286"
Cow manure
ol - 3.33° 541° 587° 2138° 2155°
Control

s By g5 3 dme MBI 3l aio > iy Jless] prdaw > (Sl (glaels Wi yg05] (il p 25y Sptie B S Jilis &8 olacySile cpgiw po ¥
* Means in each column followed by the same letter are not significantly different (p<0.05) using Duncans’ multiple range test.
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o o pols aiod D90y @l opl (Khorramdel, 2008)
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(Amico et al., 1994; Moles & Westoby, 2004)

Syt )l a9 g (Fialgn Cabl iy ol dlge 035

Sl 485518 40l 390 515 (6,505 @lie 3 ol b 55005

I 3 i od alllan 3,90 SladisF 2S5 4y Oluoguas uil,ly 4525 -8 Jgan
Table 8- Analysis of variance for seed and seedling criteria of studied species under organic fertilizer application

. -dilgs o yd S 439 . . A
g s A L
L e b e s ks Wy e Jd wals ” o
35 qbe ; ke ke : LS e ol - 5
N A i Seed inal Seedling dli IV I
S.0.V J . Final Seedling
0. df ISeedh Sg(;adh diameter  germination length dry Germination  Seed (\j/lgour
engt widtl percentage Weight rate Inaex
S“’f 2 36117 143" 5.39" 120.77" 6.93" 1.79" 0.022" 108366/53"™
pecies
c ’tf 3 0277 0.01™ 0.01™ 137.18™ 7.81" 0.93” 0.084” 122050/79"
ertlizer
4ig5Xde5
Fertilizer 6 0.36” 0.006™  0.004™ 1.51™ 0.00000009™  0.000025™ 0.003™ 94.79™
xspecies
E"” 24 0.05 0.05 0.047 4.88 0.04 0.009 0.0021 328.61
rror
ol
&yt - 598  14.50 17.31 2.42 2.61 3.43 1.28 2.48
(M;ﬁ)
CV (%)

I ire BMB] dg3g pie g oy K Jlosn] gaw )3 I3 dxe a4 NS 9 ¥
** and ns: Significant at 1% probability level and non significant, respectively.
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Table 9- Means of studied criteria in medicinal plants of black cumin, isabgol and fennel under applied organic inputs

o Job o
- M Jsb M MhE -l sy padle il aals
5 . . . S st . aals
o, & (Fodw)  -o) (o) WS T e . 5 - ) o
35 - (395  31a3) o
N Seed (%0 Seed Final Seed Germination (%0 ()
= length diameter germination  vigour 1 - Seedling
(mm) Sged (mm) percentage index rate (No. day™)  Seedling dry
width length .
(mm) (cm) weight
(@
b 5.75¢ 2.02 2.02 94.16° 829.25% 3.67° 8.76° 3.28
@ Fennel
g shole 2.77° 1.46° 0.97° 91.33" 721.61° 3.59° 7.87° 2.89°
& Black §um|n
IS;E’;‘)I 2.73° 1.38° 0.77° 87.83° 639.78° 3.60° 7.25° 2.51°
oo 2 3.75° - - 96.44° 8735 3.70° 9.02° 3.32°
Cow manure
S @ bl cugeS
= Spent mushroom 3.94% - - 91.55° 769.44° 3.54° 8.38° 2.95°
> & compost
Y2 b Al cegeS
% Municipa| waste 352b - - 88.66° 670.28° 3.70° 7.54° 2.75°
O compost
aals a c d b d d
Control 3.79 - - 87.77 607.65 3.54 6.90 2.56

s By g5 > dme MBIl ao > iy Jless] g 1 (Sl (glaels Wi yg05] (il g 25y Sptie B S Jilis &8 olacySile cpgiw po ¥
* Means in each column followed by the same letter are not significantly different (p<0.05) using Duncans’ Multiple Range test.
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Fig. 1- Means of seed length of isabgol, black cumin and fennel under organic fertilizer application
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Introduction

During the last decades interest in organic production of seed specially for medicinal plants take into
consideration because of higher quality of organic products (Hermes, 2010). Seed germination is one of the
principal stages in the plant life cycle and seeds with higher quality and vigour resulted in more pronounced
seedlings growth and development. Therefore, investigation of agronomic practices specially nutrient
management in the field is important because of its effective role in the promotion of plant growth, yield and
consequently seeds with good quality criteria.

Materials and methods

In order to investigate seed quantitative and qualitative criteria of black cumin (Nigella sativa L.), isabgol
(Plantago ovate Forsk.) and fennel (Foeniculum vulgare Mill.) under application of organic fertilizers including
cow manure, spent mushroom compost, municipal waste compost and control, an experiment was conducted in a
complete randomized block design with three replications at Agricultural Research Station of Ferdowsi
University of Mashhad, during two growing season of 2010-2011 and 2011-2012. Consequently, their seed
quality criteria were evaluated in a factorial experiment based on completely randomized design with three
replications in Laboratory of Seed Technology at College of Agriculture and Natural Resources, University of
Tehran. Criteria such as biological and seed yield, harvest index, 1000- seed weight, length, width and diameter
of seed, seed germination percentage and rate, seed vigour index, length and weight of seedling were
investigated.

Results and discussion

Results indicated that organic fertilizers caused a significant increase in seed yield and biological yield in
which spent mushroom compost had the highest effect on mentioned criteria compared to control in both years
of experiment. Harvest index was not affected by fertilizers in isabgol and black cumin in both years while
showing a significant effect in fennel. Application of spent mushroom composts in the first year of experiment
and municipal waste compost in the second year of the experiment affected 1000- seed weight of isabgol and
black cumin, respectively. Also, seed germination percentage and rate, seedling length and weight and seed
vigour index were affected by organic fertilizers in three studied species, in which cow manure performed better
and caused the highest amount of seed criteria compared to control. Based on the results, application of cow
manure, spent mushroom compost and municipal waste compost resulted in an increase of 43.75, 26.62 and 10.3
% in seed vigour index in comparison with control, respectively. Non-application of organic fertilizers caused
23.5, 17.66 and 8.48% reduction of mean seedling length compared to using cow manure, spent mushroom
compost and municipal waste compost, respectively. Also, seedling dry weight had a similar trend like seedling
length. Interaction effect of species and organic inputs affected seed length significantly, in which, spent
mushroom compost caused the highest amount of seed length in studied species. Fennel seeds by using spent
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mushroom compost showed the highest seed length (6.19 mm) among different studied species and organic
inputs. It seems black cumin, isabgol and fennel under organic nutrition showed more pronounce growth and
yield in which resulted in production of seeds with higher vigour and germination criteria. Probably adequate
balance of nutrients in seeds caused better growth of seedlings and consequently increased their length and dry
weight compared to non application of organic fertilizers.

Conclusion

In general, the results of this experiment revealed that application of organic fertilizers such as cow manure,
spent mushroom compost, municipal waste compost promoted both yield and seed quality characteristics of three
studied species, black cumin, isabgol and fennel, which seems a promising result in production of organic
medicinal plants.
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