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Abstract

To study the germination of seeds of anise harvested from the mother plant under different fertilizer treatments experiment
completely randomized design with 17 treatments and 4 replications was conducted in the laboratory of seed technology of
Yasouj university. Treatments were concluded: Pure vermicompost (0, 5, 10 ton. ha*) and bio fertilizers Azotobacter (Barvar-1),
biological phosphorus (Barvar-2) and mixed of Barvar-land Barvar-2, chemical nitrogen, bio fertilizers of nano and mixing
treatments of vermicompost 2.5, 5, 7.5 tons. hal with biological fertilizers Barvar-1, 2 and mixing of Barvar-1, 2. Results
showed that the maximum a-Amylase activity was obtained by applying 7.5 tons. ha-! vermicompost with Barvar-1, 2 and
urea. The minimum values a-Amylase activity was obtained from the control treatment. The maximum percentage (92%) and
rate (2.07 seed per day) of germination was belonged to the urea treatment. The maximum Seedling Length vigor index was
observed in integrated treatment using organic fertilizers and biological value (9.73), showing no significant difference with urea
fertilizer (9.71). Finally these results showed that the use of vermicompost and bio-fertilizers, particularly of 10 tons per hectare
with the combined application of phosphate solubilizing bacteria and nitrogen stabilizer Could be as a alternative treatment for
increase the absorption of nutrients such as nitrogen and phosphorus through seed germination, leading to an improvement of the
germination index in anise plant.
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Figure 1- Mean comparison of different sources of fertilizer on nitrogen content of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) vermicompost 5 ton 7) vermicompost 10 ton
8) nano-biofertilizers 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5

ton+Barvar 1,2 12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2
15) vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 2- Mean comparison of different sources of fertilizer on phosphorus content of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 3- Mean comparison of different sources of fertilizer on potassium content of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) vermicompost 5 ton 7) vermicompost 10 ton 8) nano-
biofertilizers 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar

1,2 12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2
15) vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 4- Mean comparison of different sources of fertilizer on seed Soluble protein content of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 5- Mean comparison of different sources of fertilizer on a-Amylase activity of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 6- Mean comparison of different sources of fertilizer on germination percentage of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 7- Mean comparison of different sources of fertilizer on seed germination rate of anise Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 8- Mean comparison of different sources of fertilizer on Seedling length of Anise
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 9- Mean comparison of different sources of fertilizer on seedling dry weight of Anise
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) vermicompost 5 ton 7) vermicompost 10 ton 8) nano-
biofertilizers 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar
1,2 12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 10- Mean comparison of different sources of fertilizer on seedling vigor (Length) of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) nano-biofertilizers 7) vermicompost 5 ton 8) vermicompost
10 ton 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar 1,2
12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Figure 11- Mean comparison of different sources of fertilizer on seedling vigor (weight) of Anise seeds
1) Control 2) urea 3) Barvar-1 4) Barvar-2 5) Barvar-1,2 6) vermicompost 5 ton 7) vermicompost 10 ton 8) nano-
biofertilizers 9) vermicompost 2.5 ton+Barvar 1 10) vermicompost 2.5 ton+Barvar 2 11) vermicompost 2.5 ton+Barvar
1,2 12) vermicompost 5 ton+Barvar 1 13) vermicompost 5 ton+Barvar 2 14) vermicompost 5 ton+Barvar 1,2 15)
vermicompost 7.5 ton+Barvar 1 16) vermicompost 7.5 ton+Barvar 2 17) vermicompost 7.5 ton+Barvar 1,2
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Table 4 - Matrix of correlation coefficients of measured traits

ol 5L
- @m @ 6 e 6 6 O @6 © @0 @@
Parameter
(1) G541 4 1
Germination percentage (1)
(@) ikom e e 085" 1

Germination rate (2)
() el Uk
Seedling length (3)

(4) ealS ez Job asls
Seedling length vigor index (4)
(5) ol i 05
Seedling dry weight (5)

0/56™  0/59™ 1

0/79™  0/76™  0/94™ 1

0/54™  0/58™  0/50™  0/59™ 1

(6) sl 4y 555 Jas i
Seedling weight vigor index (6)
(7) 5T
Alpha Amylase (7)

0/70™  0/71™  0/55™  0/69™  0/97™ 1

0/37""  0/40™ 0/60™ 0/61™ -0/02"  0/09™ 1

8 s
()*’_" 7 0/41%  0/37™  0/39™  0/46™  0/147  0/22"  0/44* 1
Protein (8)
9) is
(©) s 0/28" 027 07 021™  0/47T  0/50% 05" 011" 1
Phosphorus (9)
10 e
(_ ) 05555 0/43™  0/44™  0/19™  0/28™ 047  0/52  -0/12"  0/03™  0/70™ 1
Nitrogen(10)
11 [t
(D) oty 0/44™  0/46™  0/30™  0/36™ 0/58™  0/63" -0/09™ -0/02" O/77  0/95™ 1

Potassium (11)
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