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Abstract

In order to evaluation of germinaton characteristics and seedling growth of Iranian Ox-Tongue (Echium amoenum)
seeds resulting from the rootstock in conditions of application of biological and chemical fertilizers in different
planting dates and methods, a split split plot experiment based on CRD design with three replications was
conducted in 2014 year, in Ferdowsi University of Mashhad, Iran. The experimental treatments included seeds
resulting from treated Iraninan Ox-Tongue with different agronomic factors in farm such as 2 planting dates (10
February and 3 April 2012), 2 planting methods (seed planting and transplanting) and 3 different types of
biological and chemical fertilizers (mycorrhiza (Glomus moseae), biosulfur (included Thiobacillus spp.), chemical
fertilizer and control). The results showed that mycorrhiza and biosulfur increased germination percentage 18 and
17% and improved germination rate 32 and 33% compared to control, respectively. Mean germination time in
conditions of seed planting was less than transplanting conditions. Mycorrhiza application in conditions of seed
planting increased radicle length to plumule length 44% compared to control. Effect of planting date was
significant on radicle and plumule dry weight, so that the highest radicle (0.0016 g) and plumule (0.0075 g) weight
obtained in planting date of 10 February 2012.

Keywords: Biosulfur, Germination Rate, Mean Germination Time, Mycorrhiza, Radicle Length, Seed Planting.
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Figure 1- Germination percentage of Iranian Ox-Tongue seeds resulting from the rootstock affected by intraction effects of planting date
and application of different biological and chemical fertilizers
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Table 1- Analysis of variance (mean of squares) of some germination characteristics and seedling growth of
Iranian Ox-Tongue seeds resulting from the rootstock affected by different planting dates and methods and
application of biological and chemical fertilizers
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Table 2- Mean comparison of some germination characteristics and seedling growth of Iranian Ox-Tongue

seeds resulting from the rootstock affected by simple effects of planting dates and methods and application of
biological and chemical fertilizers
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* In each column and for each factor, means followed by the same letters are not significantly different
(p<0.05), at 5% probability level based on Duncan’s multiple range.
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Table 3- Mean comparison of some germination characteristics and seedling growth of Iranian Ox-Tongue
seeds resulting from the rootstock affected by intraction effects of different planting dates and application of
biological and chemical fertilizers
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Planting date of 10 February 2012

‘.

’*”g?‘_ 8.38a*  257c  22.89a 85%9a  267a  3.47a  14.8a  0.235ab
Mycorrhiza

’_”J e 8.15a  2.46c  20.24a  8.08a  250ab  1.50b 7.0b  0.218ab
Biosulfur

stband 358

5.94b 3.09bc 9.99bc 4.58bc 2.09ab 1.12bc 5.0b-d  0.223ab
Chemical fertilizer

(3
- 5.93b 3.32b 6.39bc  3.41b-d 1.89ab 0.59de 3.0d-f 0.200b
Control
Planting date of 3 April 2012
s
) 7.34a 3.07bc 10.92b 4.31b-d 2.28ab 1.38bc 5.8bc 0.239ab
Mycorrhiza
’_”J e 7.6la  3.02bc  10.94b  5.11b  2.22ab  0.88cd  3.8c-e  0.246a
Biosulfur
bt oS

" . 5.43bc 3.46ab 5.15bc 3.06¢d 1.78b 0.49de 2.1ef 0.242ab
Chemical fertilizer

B 4.73c 2.46¢C 4.23c 2.49d 1.84b 0.22e 1.1f 0.225ab
Control
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* In each column, means followed by the same letters are not significantly different (p<0.05), at 5%
probability level based on Duncan’s multiple range.
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Table 4- Mean comparison of some germination characteristics and seedling growth of Iranian Ox-Tongue
seeds resulting from the rootstock affected by intraction effects of different planting dates and methods
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Planting date of 10 February 2012
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. 90.50a 7.80a 2.59c 19.39a 7.72a 2.43a 2.09a 9.4a 0.214b
Seed planting
Sl
& . 79.05b  6.40b 3.13b 10.37b  4.61b 2.14a 1.25b 5.5b 0.224b
Transplanting
Planting date of 3 April 2012
$O5 4
. 72.97bc  6.84ab  3.05b 9.33b 4.60b 1.96a 0.97b  4.4bc  0.215b
Seed planting
5L
& 67.60c  5.71b 3.69a 6.29b 2.88c 2.10a 0.51b 1.9¢c 0.262a

Transplanting
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* In each column, means followed by the same letters are not significantly different (p<0.05), at 5%
probability level based on Duncan’s multiple range.
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Table 5- Mean comparison of some germination characteristics and seedling growth of Iranian Ox-Tongue
seeds resulting from the rootstock affected by intraction effects of application of biological and chemical

fertilizers and different planting methods
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Seed planting
‘.
f"”g:i 8.60a* 2.39d 24.09a 8.36a 3.02a 3.06a 13.2a 0.231ab
Mycorrhiza
’_"J e 8.69a  257cd 16.37b  7.48ab  2.05bc  1.49c  7.2b  0.209bc
Biosulfur
(3
st 2 6.15c  3.25b  10.12cd  4.8lcd  2.02bc  1.04b-d  45bc  0.227a-c
Chemical fertilizer
Aals
5.85cd 3.06b 6.86d 4.00cd 1.70c 0.54d 2.8c 0.191c
Control
oS
Transplanting
‘}i)}g:ﬁ
. 7.13b 3.25b 9.72cd 4.55¢cd 1.94c 1.79b 7.5b 0.243ab
Mycorrhiza
’_""J e 707b  291bc 14.81bc 57lbc  2.66ab  0.89cd  36c  0.255a
Biosulfur
bt oS
” . 5.23de 3.30b 5.03d 2.83de 1.85¢c 0.58d 2.6¢ 0.238ab
Chemical fertilizer
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* In each column, means followed by the same letters are not significantly different (p<0.05), at 5%
probability level based on Duncan’s multiple range.
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Table 6- Mean comparison of some germination characteristics and seedling growth of Iranian Ox-Tongue
seeds resulting from the rootstock affected by triple intraction effects of application of planting date, planting
method and application of biological and chemical fertilizers
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N
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based on Duncan’s multiple range.
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* In each column, means followed by the same letters are not significantly different (p<0.05), at 5% probability level
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