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Table 1- Some of the soil physical and chemical properties

S oeat
EC (dS.cm?) pH oC (%) N (%) P (mg.kg?) K (mg.kg™) > =S
Soil texture
0.75 7.67 15 0.15 38.42 160.7 Silty-loam
oile3l 13 23liw] 3 )90 CuwrgueS’ 5059 (ot brownd 41555 gl -Y Jguo
Table 2- Chemical characteristics of vermicompost used in experiment
EC (dS.cm) pH OC (%) N (%) P (%) K (%)
3.36 8.25 22.7 1.77 1.74 1.47
ol ool Hlagaly g Sag-Y Jgu
Table 3- Biochar properties used
1 o Coluw
g o c.
s e MOP SNV E OV P 2 das S S
Gaaily  ©IX¥ ) FaS Casb) Methylene ASTM lodine e
Grading E . oS Ash pH Moisture  plue number (Surface area number Biochar
9ka")  c (@) (%) content (mg.g) according to (mg.g™) roperties
° (%) standard ASTM) prop
(m’.g)
0.1> 18-20 48-50 4-5 8.5 3-4 150-250 950-1100 950-1100 Value jiis
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Table 4- ANOVA for the effect of biochar and bio and organic fertilizers on morphological characteristics of sweet basil plant

Ol pdS @lio F colj] an o gt £ sho! 4503 slass Bl o
S.0.vV Plant height Number of main branches Stem diameter
Sk 2 5.69 0.20 0.42
Block
St 1 456 0.00003" 0.20%
Biochar
8
Fertilizer 4 16.73™ 7.91™ 0.23™
395 )l sy
Biocharx Fertilizer 4 9.05™ 0.71" 0.86™
s 18 1.13 0.20 0.67
Error
Sl - 2.33 7.83 13.82
CV (%)

o s 5 S el pdaw )3 I dxe g b Sxe puE i s g % NS
ns, * and **: non-significant, significant at 1 and 5% of probability level , respectively.
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Table 5- The effect of biochar and bio and organic fertilizerson height and number of main branches of sweet basil

o o
Treatment :"’9" iu"’:] ol 4L slaws
Plant height .
Sl 555 (cm) Number of main branches
Biochar Fertilizer
Vermicompost 16,08 6.00
CusgpaS 00)9 : :
Mycorrhiza 454 453
L )55 ' '
0 (tha) Azotobacter Py £ a5
' S5l ' '
Pseudomonas
s 43.8 5.59
Hogeglgw
Control
42.55 4.44
Jals
Vermicompost 49.37 40
CusgraS 02)9 : :
Mycorrhiza 16,31 6.17
L 55 ' '
20 (t.ha) Azotobacter 47.25 7.07
' SSbsij! ' :
Pseudomonas
L 46.56 7.08
rbpogsw
Control
43.45 4.48
Jals
LSD 1.822 0.766
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Table 6- The effect of biochar and bio and organic fertilizers on stem diameter of sweet basil plant

Sos R
Treatment Stem diameter (mm)
Vermicompost 620
CuwgeaS (2)9 :
Mycorrhiza e
Azotobacter
355 s 5.90
Fertilizer AL/
Pseudomonas
] 6.01
(crolpagasw)
Control
(sals) 5.72
LSD 0.991
0
Sl (t. ha'®) 5.83
Biochar 20
(t. ha?) 6.00
LSD 0.788

O 05y (29)l3 olS 3 See 1 (s 39S Sl (g
9 polyawy;] GiSUais] a8l By ine 4 S Ndw) dons (pl &
by Saalidl (o) pxe yebas |y slea slapliil 5, Slee  wlisogiguw
0398 Sy ogde ) sladgS 53 39290 slacs S (A)
3 3090 sdsafny 9 Bpany (ol polis Cla (35 Joleie g lgo
Slal el 5 (pionen g 0l Ay Syore dlge gl g s b ol
@ Ll sl gyt Mogw] Mg Cow dlie ol a5 00 oo
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955 Camex laljdl Cage 9 S S (sokg aw (il
9 lisegroe S cld a8l cage Lules oS o S
Oboey oS als Sid g 5 (g 9 S SS9 5 ()jy 38
OSoe (2L 42 g (gl a2 (S 4 el (958) el 0
Cepmar g (V) @)L8 o (6381 G jlo re piS ey
ol g caril ol S Gizman 5 oad ST LI 29)See
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Table 7- ANOVA for the effect of biochar and bio and organic fertilizers on shoots fresh and dry weight of sweet basil plant

Ol S il @33 4y S P 0k Blw 55 (59 S g SS9 Blw s (439
S.0.V df Leaf fresh weight Stem fresh weight Leaf dry weight Stem dry weight
Sk 2 49550.40 81928.63 603.21 2547.29
Block
st 1 360218.70" 4895041.24" 130173.72" 34634.68"
Biochar
355
Fertilizer 4 4500330.87* 3412603.30™ 63049.47"" 195597.95™
355 Xl
Biocharx Fertilizer 4 995074.34™ 3082594.17* 139833.46™ 89465.76™
ks 18 142655.35 102202.36 4376.43 3742.18
Error
Sl - 5.88 4.80 4.97 4.30
CV (%)

oy i 9 S el e )3 I e g b xe juE i s g % NS
ns, * and **: non-significant, significant at 1 and 5% of probability level , respectively.
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Table 8- The effect of biochar and bio and organic fertilizers on shoots fresh and dry weight of sweet basil plant

Treatment ,loy Sy P09

)-l%xlg a',-s Leaf fresh weight Stem freshrzwelght Leaf dry yzvelght Stem dryr\ZNelght
Biochar Fertilizer (g.m?) (g.m™) (9.m?) (g.m?)
Vermicompost
. 626.24 646.22 126.84 146.58
CusgiaS 059
Myecorrhiza 594.56 605.13 126.27 128.76
Lizys5ee ’ ' ' '
0 (t.hat Azotobacter 543.82 627.93 118.6 140.73
(ther) 5ty ' ' : :
Pseudomonas
i 634.98 630.51 127.71 141.8
obseglpw
Control
553.6 548.44 110.27 99.93
Jals
Vermicompost
. 765.84 833.18 160.76 158.02
CusgiaS 039
Myecorrhiza 655.44 668.07 136.16 153.96
L5550 : : ’ '
Azotobacter
20 (t.ha™) i) 716.53 657.42 143.11 152.71
#5Lsj
Pseudomonas
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Figure 1- The interaction effect of biochar xbio and organic fertilizerson total phenol (A) and flavonoid (B)
content in sweet basil leaf
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Figure 2- The interaction effect of biochar xbio and organic fertilizers on antioxidant activity of sweet basil leaf.
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Introduction: The tendency to produce aromatic and medicinal plants and the demand for natural products is
increasing especially in the world. Ecological agriculture (Agroecology) of medicinal plants guarantees their
quality and reduces the possibility of negative effects on their quality and yield. Evaluation of different plant
nutrition systems is one of the most important principles in the production planning of medicinal plants in order
to achieve high yield and quality of effective ingredients. Proper fertilizer management is one of the most
important factors in agricultural production. Identification of fertilizers which are compatible with nature and are
suitable for plant growth could have favorable effects on quantitative and qualitative indices of the plant.
Organic fertilizers are genuine and risk-free products that could be suitable for agricultural sustainability. Soil
organic matter improves fertility and water retention, provides proper ventilation, long-term storage of plant
nutrients and microorganisms, so replacing chemical fertilizers with fertilizers such as vermicompost and
biofertilizer can reduce the above-mentioned effects. Biofertilizers are one of the operations that is nowadays in
accordance with the principles of sustainable agriculture for soil fertility. Biofertilizers include the compost of
one or more types of useful soil organisms or as metabolic by-products of these organisms that are used to
provide the plant with the nutrients it needs in an agroecosystem.

Materials and Methods: In order to investigate the effect of biochar, organic and biological fertilizers on the
quantity and quality of Ocimum bacilicum L., a factorial experiment was done in a randomized complete block
design with three replications. Experimental treatments included two levels of biochar (0 and 20 ton ha™) and
five levels of fertilizers (vermicompost (10 ton ha), Mycorrhiza, Azotobacter, Pseudomonas and no fertilizer
application). Prior to planting sweet basil seed, biofertilizers and vermicompost were mixed with soil to the
depth of 15 cm. Mycorrhizal fungi were mixed with seed. Azotobacter and Pseudomonas bacteria were also
incubated with seeds (seed inoculated). It should be added that in this study no chemicals were used to control
weeds and pests.

Results and Discussion: According to the results, the highest plant height and number of main branches
were obtained in biochar application with vermicompost (49.37 cm and 7, respectively), which was significantly
better than other treatments. The interaction effect of biochar and fertilizer had a significant effect on fresh and
dry weight of leaf and stem. Mean comparison of treatments showed that the highest leaf and stem fresh weight
were obtained in biochar + Pseudomonas application (792 and 876 g m, respectively), which had no significant
difference with biochar + vermicompost; and also, the maximum leaf dry weight and stem dry weight were
obtained in biochar with Pseudomonas application (166 and 175 g m, respectively). The interaction between
biochar and fertilizer on phenol, flavonoids and antioxidant activity of basil showed a significant differences
between treatments.

Conclusion: In general, the results showed that the use of biochar and biological and organic fertilizers could
be effective in both the quality and quantity of sweet bail, where, the use of the bacterium Azobacter and
Pseudomonas with biochar had the greatest effect on the quality and quantity of sweet bail. Finally, it could be
concluded that the combined use of biochar with biological fertilizers had significant impacts on the quantitative
and qualitative traits of sweet bail in ecological or low input agricultural.
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