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direction of producing biological products compatible with the
environment and in connection with modern agriculture can increase the
quantitative and qualitative growth and reduce the effects of environmental
stress on them. Cinnamon basil medicinal plant has anticonvulsant,
invigorating, tonic, diuretic, digestive booster, anti-bloating, anti-vertigo
and anti-vomiting effects. This study was conducted to investigate the
physiomorphological and phytochemical responses of Ocimum basilicum
to biological stimulants.

Materials and Methods: This experiment was carried out as a factorial in
the form of a completely random basic design with three replications in the
2022-2033 in greenhouse of the Agricultural Research Institute of Zabol
Research Institute located in Chah-Nimeh, Zahak City. Test treatments
include foliar spraying with brassinosteroid at 3 levels (0, 200, 400 ppm),
carrageenan (0, 150, 300 ppm) and zinc nanoparticles synthesized in
ginseng extract. (0, 100, 500 ppm) and were sprayed in stages of 4, 8, and
12 leaves. After one growing season and during the flowering season of the
plants, morphological parameters such as plant height, number of
inflorescences per plant, number of flowers per inflorescence, fresh and dry
weight of the plant were measured. Also, physiological parameters such as
photosynthetic pigments (chlorophyll a, chlorophyll b and total chlorophyll)
and anthocyanin by spectrophotometric method and phytochemical parameters
such as total phenol content by Folin-Ciocalteu's reagent method, total
flavonoid by Aluminum chloride colorimetric method, antioxidant activity
was measured by DPPH free radical inhibition percentage method. The
data were analyzed with SAS statistical software version 9.1 and the
average was compared with LSD test at the 5% probability level.

Results: The results showed that plant height, number of inflorescences per
plant, number of florets per inflorescence, inflorescence length, plant dry
weight, amount of chlorophyll a, b and total, total phenol, total flavonoid
and antioxidant activity under the effect of foliar spraying with biological
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stimulants (in the flowering season) increased significantly. The highest
phenolic content (150.49 mg Gallic acid equivalent/gram fresh weight)
was accumulated in the foliar treatment with 150 ppm carrageenan +
100 ppm green synthesized nanoparticles. Green zinc nanoparticles had
the greatest effect on the antioxidant activity of cinnamon basil extract;
So that the highest percentage of inhibition of DPPH free radicals (92.66%)
was observed.

Conclusion: In general, it can be said that Brrassinosteroid stimulants,
carrageenan, and zinc nanoparticles synthesized in ginseng extract in high
concentrations were effective in stimulating vegetative growth and
increasing the synthesis of some secondary metabolites.
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Table 1. Analysis of variance for some morphological traits of cinnamon basil under the influence of different elicitors.

Sl e (1 Sle
Mean square

= = 2 % = )
=) s - > 7 Ra)
< — =
o = 2, P =) ., & -
52 A 3 % E § 32 42 =5
. =} Re N o o [} = 4 =) - . e
b2 0 E 2% k& owmi o owg B2 Lt s
an o \ o . 1 b5y \ = - A
3 53 ? c b5 E w8 W E 3 S.0.V.
>z 2 S w8 E 83 a2
2 6 g = = S
a & & g = g
Z
. s el gl
580.78%*  60780.54** 323.80%* [2.95%%  [8.90%*  249%% 957" 2 e
Brassinosteroid
oSl
136.82%*  14315.76** 45.16%* 1.77%* 6.12%%* 0.31%* 34.46* 2
Carrageenan
. . e 3 5
24.10%*%  2520.40%*%  580%*  025% 040  0.05*  2330" 2 S oo A »
Green Zn nanoparticles
! LSS X S 5 sl sl
14.80%*  154827*%  27.02%*  1.10**  1.18**  020**  14.18™ 4 SRR T AR e
Brassinosteroid x Carrageenan
S e D3 SUX A5 el sl
3.75%  391.00%F  57.90%F  233%F  197*¥%  040%* 230" 4 Brassinosteroid  Green Zn
nanoparticles
G e 3 SUx LSS
340%%  353.04%%  27.02%%  L10** 028"  0.19%%  14.50™ 4 Carrageenan x Green Zn
nanoparticles
*x QSIS % a5 el ol
4.47%** 466.09** 93.90%** 3.84%%* 2.97%* 0.67** 29.90%** 8 S5 s b3 S
Brassinosteroid x Carrageenanx
Green Zn nanoparticles
Lo
0.24 21.50 0.25 0.011 0.16 0.01 10.16 52
Error
(Ao y3) Ol pss oy
3.79 3.52 1.38 1.39 5.62 1.38 19.42 . kit

C.V. (%)

SV Chle s Wy ralgenl o LA o9 dsb s
Slye Olger 55 Osk lilpd s ) n e S ke
S Se Kla sl sl asys VL Jsloes dals
Lo ildsl=e 31 s OlalS auls nlssl LYs
Slotep g S D 4 St (g end Al g el gl
e St ol el Gl 52 fe s 5 A

(0)) wil Jslome dals

J‘}L;.JJJ?.; ns) /o) o /00 Jlasd CE—-/J) _)‘)L;'.u: [V :KA
* ** significant at the 0.05, 0.01 of probability level respectively, ™ is non-significant
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Table 2. Mean comparison for interaction effect of foliar spraying with brassinosteroid, carrageenan and
green Zn nanoparticles on morphological traites of cinnamon basil.
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In each column means with at least one similar letter do not have significant difference based on LSD test at 5% probability level
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Table 3. Analysis of variance for some phytochemical traits of cinnamon basil under the influence of different elicitors.
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Table 4. Mean comparison for interaction effect of foliar spraying with brassinosteroid, carrageenan and
green Zn nanoparticles on phytochemical traits of cinnamon basil.
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In each column means with at least one similar letter do not have significant difference based on LSD test at 5% probability level
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Fig. 1. Mean comparison for interaction effect of foliar spraying with brassinosteroid and green Zn
nanoparticles on essential oil of cinnamon basil.
Means with at least one similar letter do not have significant difference based on LSD test at 5% probability level.
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