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Table 1- Specifications of fertilizers containing algae extract used in the research

Basfoliar
OjeSe e pely oo 7 S % o Sl o)lae
N P,0s KO Fe Mn Zn B Cu Algae extract
/3 /.1.6 187 40.02  70.01 70.01 7.0.01 1.0.02 /.10
Alga600
N P>0s K20 Amino Acids  Alginic Acid Organic Matter
1.0.5 7.6 181, 1.4 /13 .37
Acadian
N P20s K20 Amino Acids Alginic Acid Organic Matter
1.0.7 7.0.2 17 /4.4 /.10 /.45
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Table 2. Variance analysis of the effect of fertilizer and drought stress on some germination traits of Niger seed

Mean square <l po (52550e
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Slpstigle 4T Gl aes O o 7 et g T s i el
Source of 5¢|}T Germination 4z ow, w‘_”‘b ° Seedling ok weight
variation Df percentage Plumule dry Radicle dry Seedling dry length Length vigor Index
weight weight weight vigor Index
. 6 213.88" 0.02854" 0.03143" 0.05014" 16.4150" 69881" 354.7"
Fertilizer (F)
S i
Drought stress 2 1296.57" 0.28812" 0.07130" 0.64386" 76.0963" 841450" 5883.87"
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ol 8.68 9.75 9.81 3.78 428 7.14 9.99
CV (%)
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Figure 1- Mean’s comparison of the intraction effect of fertilizer and drought stress on germination

percentage of Niger seed
Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 2- Mean’s comparison of the intraction effect of fertilizer and drought stress on the plumule dry
weight of Niger seed

Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 3- Mean’s comparison of the intraction effect of fertilizer and drought stress on the radicle dry
weight of Niger seed

Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 4- Mean’s comparison of the intraction effect of fertilizer and drought stress on the seedling dry
weight of Niger seed

Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 5- Mean’s comparison of the intraction effect of fertilizer and drought stress on the seedling length of Niger

seed

Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 6- Mean’s comparison of the intraction effect of fertilizer and drought stress on Length vigor index
of Niger seed

Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.

Ha
_ o.
5 :
3 B "
3
} ;5‘3 ; B. ¥
3 5 n
n & i
o ™ "u MP
3 :I :I A ]|
\.I |
|

Ll il glaedale

Different concentrations of algae

olawyld (F39 as el g (SUS T 9 095 Jlito 51 (5l dws lio -V ISl
Basfoliar glassS .aijlai (5o sire BB wa b il o S jiie By S gl JBlax a5 olaysie wo)d O Jli>| mlaw (0 LSD 5031 Lulul
bl oo Sargassum glaucescens s Ascophllum nodosum Eckalinia maxima s St o)las gsl> 3 5 4y Alga600 4 Acadian

Figure 7- Mean’s comparison of the intraction effect of fertilizer and drought stress on weight vigor of
Niger seed

Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Table 3- Variance analysis of the effect of fertilizer and drought stress on total protein, reduced sugar and
total sugar of Niger seed
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Figure 8- Mean’s comparison of the intraction effect of fertilizer and drought stress on total protein of Niger seed
Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 9- Mean’s comparison of the intraction effect of fertilizer and drought stress on reduced sugar of Niger seed
Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Figure 10- Mean’s comparison of the intraction effect of fertilizer and drought stress on total sugar of Niger seed
Based on the LSD test at the 5% probability level, the columns which have at least one similar letter are not significantly different. Basfoliar,
Acadian and Alga600 fertilizers contain Eckalinia maxima, Ascophllum nodosum and Sargassum glaucescens algae extract, respectively.
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Abstract

This research was conducted with the aim of investigating different concentrations of three species
of brown Algae at different levels of drought stress in order to improve the morphological and
biochemical traits of Niger seed, as a factorial scheme a completely randomized design with three
replications. The first factor includes control and seaweed extracts of Ecklonia maxima (Basfoliar),
Ascophyllum nodosum (Acadian) and Sargassum glaucescens (Algae 600) each in 2 and 3 percent
concentrations and the second factor included drought stress at different levels of 0, -0.4 and -0.8 MPa.
The effect of drought stress, fertilizer and their interaction on all traits were significant. Means
comparison of the interaction effect showed that Alga600 2% at zero drought stress level (ZDSL) had
the highest germination percentage, plumule dry weight, seedling dry weight and weight vigor index,
Acadian treatment 2% and Alga600 treatment 3% and ZDSL produced maximum radicle dry weight
and seedling length and treatment without algae and ZDSL had the highest length vigor index. Basfoliar
treatment of 2% and ZDSL produced the highest seedling total protein, seedling total sugar and seedling
reduced sugar. The results show that Alga600 2, 3%, Acadian 2% and Basfoliar 2% had the most positive
effect on Niger seed germination and biochemical characteristics under ZDSL. Under stress conditions,
Basfoliar 2, 3% and Acadian 3% fertilizer had a positive effect on Niger seed germination and
biochemical characteristics. In general, the application of algae improves the morphological and
biochemical characteristics of Niger plant seeds, especially under drought stress conditions.
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