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Introduction

Basil (Ocimum basilicum L.) is an annual plant from the mint family that grows in tropical and subtropical
regions. Due to its distinctive aroma and flavor, it is used both fresh and as a spice and medicinal herb. Basil
contains essential oils with antifungal, antibacterial, and insect-repellent properties, which are utilized in the
food, cosmetic, and pharmaceutical industries. Phenylpropanoids are among the main compounds in its essential
oil. Seaweeds have emerged as a novel source for producing organic fertilizers. These aquatic organisms contain
valuable compounds such as plant hormones, trace elements, vitamins, and amino acids, which are beneficial for
plant growth. Carbohydrates play a vital role in plant physiology. Sucrose, the primary form of carbohydrates
produced during photosynthesis, is crucial for energy transport and regulating plant growth. At high
concentrations, these compounds act as protective agents, while at lower concentrations, they serve as signaling
molecules in response to environmental stresses. Sucrose plays a regulatory role in various stages of plant
growth, from germination to senescence. Therefore, this research aimed to investigate the effects of different
levels of seaweed and sucrose on the morphophysiological and phytochemical characteristics of basil.

Materials and Methods

This study aimed to investigate the effects of seaweed extract fertilizer and sucrose on the
morphophysiological and phytochemical characteristics of basil. The experiment was conducted as a factorial
arrangement in a randomized complete block design with three replications in a greenhouse in Neyshabur during
the 2022 growing season. The first factor included different levels of seaweed fertilizer (0, 1, 2, and 3 MI.L"1(A,,
A1, A; & A3)), and the second factor consisted of sucrose levels (0, 2.5, 5, and 7.5 g.L™(So, Sz25, Ss & S75)),
applied as foliar sprays every 10 days. Plant moisture was maintained through drip irrigation. At the end of the
vegetative growth stage, morphophysiological traits (plant height, stem diameter, fresh and dry weight, leaf area)
and phytochemical properties (photosynthetic pigments, anthocyanin, antioxidant activity, total phenols, and
flavonoids) were measured. Data were analyzed using SAS version 9, and means were compared using Duncan's
test.
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Results and Discussion

The interaction effect of seaweed and sucrose foliar application on plant height, fresh and dry leaf weight,
fresh stem weight, leaf area, chlorophyll a, b, and total, carotenoid, anthocyanin, antioxidant activity percentage,
total phenol, and flavonoids was significant at the 1% probability level. The application of A:S7sas a foliar spray
on the medicinal plant basil resulted in the highest plant height (43.83 cm), fresh weight (5.34 g), dry weight of
aerial parts (0.65 g), and antioxidant activity percentage (64.46%). Using A2Sz s, the highest levels of chlorophyll
a (0.865 mg.g* fresh weight), chlorophyll b (0.636 mg.g™ fresh weight), and total chlorophyll (1.052 mg.g*
fresh weight) were obtained. Additionally, the highest leaf area (9.65 cm?2) was observed with the A2S;s
treatment, carotenoid (0.636 mg.g™ fresh weight) with AsS,, anthocyanin (10.28 mg.g* dry weight) with A3S;s,
and total phenol (1.60 mg gallic acid.g™ dry weight) and flavonoids (1.32 mg quercetin.g™ dry weight) were
achieved with the A,S;s treatment. These findings demonstrate that seaweed-sucrose foliar sprays can
effectively enhance basil's agronomic and phytochemical traits, offering a sustainable alternative to synthetic
fertilizers in medicinal plant production. The significant improvement in both yield and bioactive compounds
underscores the dual benefit of this approach for commercial cultivation. Furthermore, this eco-friendly
technique could be particularly valuable for organic farming systems and in regions where synthetic fertilizers
are either expensive or environmentally restricted. The optimized treatments provide actionable insights for
farmers and researchers aiming to improve both yield and bioactive compound quality in basil cultivation.

Conclusion

Overall, the combined treatments A:S7s and A2S; s had the most significant impact on morphophysiological
traits. Photosynthetic pigments were influenced by the combinations A.Szs and AsSo. Additionally, the
phytochemical characteristics of basil were affected by the treatments A1S7s, AzS7s, and AsSzs. This study
demonstrates that seaweed-sucrose combinations can simultaneously enhance plant growth (by improving
morphophysiological traits) and medicinal quality of basil (by boosting phytochemical content). This sustainable
agriculture approach serves as an effective alternative to chemical fertilizers, improving both crop yield and
bioactive compound content.
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characteristics of basil

a0 Ol po (ule
G poves I 310 ' " i Mean of squares
S P - " o 4 et . -
SOV t5d b Wy glis ) FERE Slod ol 5 o5 led Pl SWs o9 Sy b
' Plant height Stem diameter Fresh weight Dry weight Leaf area
<
o 2 0.674" 0.009 0.541ns 0.003ns 1.49ns
Block
Ly s
i o 3 19.986" 0.031ns 0.375m 0.004ns 14.99™
Seaweed (A)
L 3 26.142™ 0.039 0.433n 0.002ns 6.26™
Sucrose (S)
L ol Sl 9 61.312" 0.127 1555" 0.022" 8.03"
A xS
oieleil b 30 5.29 0.112 0.450 0.004 116
Error
aecahacet - 126 11.68 22.4 181 17.38
C.V (%)

## ns
‘

woyd iy 5 S Jleis ] e 53 (613 bz gyl gime pae g
ns **and *: non-significant, significant at p<0.01 and p<0.05; respectively
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Table 2- CThe interaction effect of seaweed xsucrose foliar spraying on some morphophysiological characteristics of basil

tleyd Sl 38 Gy gl wlop @Il 5 (59 lop Pl SWs (59 S
Seav:/e“ed (nﬂ;l i'l) sucrose Plant height Fresh weight Dry weight Leaf area
' (9. (cm) (g.plant™) (g.plant™) (cm?)

0 34.037¢" +1.47 2.899+0.32 0.40¢+0.02 3.259+0.85

0 25 35.26% +0.63 4.437c£0.13 0.63% +0.02 6.187°+0.56

5 33.96°¢+1.89 3.850920.16 0.5309+0.01 5.31977+0.27

75 33.26°7+0.63 3.850¢ £0.20 0544 +0.01 5.2877+0.44

0 33.2¢1+0.87 4.302°+0.23 0.602¢+0.03 5.39%+1.21

1 25 27.5940.51 2.959:+0.004 0.40¢+0.02 4.59°°9+1.46

5 30.16¢9+1.51 3.21¢0 0,02 0.47% +0.02 6.951+0.89

75 43.832+0.86 5.342+1.36 0.652+0.07 7.17"0.85

0 31.209+0.75 3.684+0.03 0.56%4+0.02 6.67"920.80

) 25 31.83°1+1.61 4,029 +0.10 0.59%¢ +0.05 9.652+1.37

5 36.23+0.43 4.85%+0.03 0.652+0.004 8.16®+1.41

75 293141 21 1.810¢+0.22 0.45%+0 01 6.295¢ +0.88

0 39.73"+0.69 4.73% +0.49 0.652+0.01 581412

; 25 32,751 +1.07 3.26% 0,05 0.51¢¢+0.04 3.95640.20

5 34.137¢+0.53 3.6604+0.18 0.51¢+0.04 8.23% +0.42

75 34.437¢£0.49 3.8504+0.19 0.47%+0.008 5.66°+0.25
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* In each column, numbers with the same letter or similar letters are not significantly different from each other at the 5% of
probability level of Duncan's multiple range test.
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g9y obyd Sils ojlae 3L (Ahmadi et al., 2019
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lsasd 93 Sldio
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(Sa 0ig £S5 2 pSkee Vo IVA) 395 jlade (3 yites 4 AsS2s
Olawgsl Yoy yieS Dgy il 93 d9d> Aald 4 Cas &S Aw,
B Jgaz) aol s 4y a0l 51 (Sis (jg 25 0 )5 ke ¥179)
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3y s (IS jaw Cangy (6935 oLy Sy gSwlinnl ¢ 5,50
L olyon 5,800 yid 52 p)5 0 5, Jlesi 3 S Jdg kS ljee &S
Loy VAN 8l @ cons SoyoSwliun] Yoo duo VO 3,18
@9 58l edlanwl (Fadaei et al., 2023) cool ausly il33l
Olsee Uil cuw 3o (Fragaria x ananassa) (5,8 oy olS
nooMs (Mashayekhi & Atashi, 2012) cuwl odis @ Jidg,S
2 Simwgs claanl B Semy cow alS (69, 1B I ookl (]
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Table 3- Analysis of variance for the effect of seaweed and sucrose foliar spraying on some photosynthesis pigments of basil

©lasyo (Sl
Mean of squares
Oyt @il @3l aa a Jidg 5 b Judg 5 JS Jido s Mgy,
S.0Vv d.f Chlorophyll a Chlorophyll b Chlorophyll total Carotenoids
@l S 3 0.106™ 0.066™ 0.093™ 0.015™
Seaweed (A)
™ - - o -
3 0.038 0.049 0.054 0.015
Sucrose (S)
e 9 0.018™ 0.027™ 0.016™ 0.006™
A xS
bl ks 30 0.000 0.002 0.003 0.001
Error
e e - 178 255 138 117
C.V (%)
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ns **and *: non-significant, significant at p<0.01 and p<0.05, respectively.
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Figure 1- The interaction effect of seaweed Xsucrose on basil chlorophyll content (DMRT, p<0.05)
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Figure 2- The interaction effect of seaweed xsucrose on basil chlorophyll b content (DMRT, p<0.05)
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Figure 3- The interaction effect of seaweed xsucrose on total chlorophyll of basil (DMRT, p<0.05)
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Figure 4- The interaction effect of seaweed xsucrose on carotenoid of basil (DMRT, p<0.05)
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@ (¥ Jsiz) 48 )b ime 2oy S Jlin) gaw 53 580 5
2 b Sl 5 55l sl e e 5 xSilhe duslio
rYl & amy e ol 1) b, Gl sl cdld as
s 4 A1S75 plg 3,8 b (oyd SYIES) lanST il el
il ohen 4 1) aald 4 Cus oy YOF il &S Ll
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(2016
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Table 4- Analysis of variance for the effect of seaweed and sucrose foliar spraying on some Phytochemical characteristics

of basil
©laryo (Sl
Ol s 2ilio &Ml an Mean of squares
S0V d.f Ol ] ST il Cullad b Swigighd
Anthocyanin Antioxidant activity Phenol Flavonoid
ok 2 0.151n 0.582ns 0.008 0.002ns
Block
b S 3 25.108™ 389.525™ 0.433™ 0.501™
Seaweed (A)
L 3 1.343m 365.596™ 0.101™ 0.113™"
Sucrose (S)
58l Ly s
B @ e 9 3.381" 338.754"™ 0.061" 0.042"
AXS
bl b 30 0.577 3.769 0.007 0.001
Error
Syl gy
SN - 23.8 29.4 29.4 20.6
C.V (%)
Doy iy g S Jlain] pdaw )3 (g5 re (g3 dme pie Ty T g TS
ns **

and *: non-significant, significant at p<0.01 and p<0.05, respectively.
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Table 5- The interaction effect of seaweed xsucrose foliar spraying on some phytochemical characteristics of basil

) : ] o L S NCREYE
by Sids 5,5k Ol izl Sl Sl Phenol Fle;vsc;:]oid
Seaweed (ml.I) Sucrose Anthocyanin Antioxidant activity (mg gallic (mg quercetin.dry
: (9.1 (mg.g? dry weight) (%) acid.dry weight) :
weight?) g
0 4.69™ +0.49 17.6%+0.49 0.963" +0.02 0.641"+0.007
0 2.5 5.669_'i +0.35 37.9de_ +0.52 0.908'+0.03 0.7049+0.01
5 4.81'+0.56 20.3'+1.1 1.09"+0.10 0.7817+0.006
7.5 6.8599+0.16 31.3"+0.35 1.28%+0.08 0.947¢+0.03
0 7.15¢+0.13 52.06°+1.0 1.2497+0.01 1.05¢+0.01
1 2.5 5.6197+0.55 25.79+1.5 1.18%9+0.10 1.07¢+0.004
5 6.30M+0.23 30.03" +1.4 1.0697+0.01 1.26%+0.01
7.5 5.24M +0.37 62.4°+£1.4 1.1999+0.008 1.312+0.01
0 6.58¢1+0.21 29.41+0.42 1.03¢%'+0.02 1.049+0.02
2.5 6.46%"+0.59 33.59"+2.02 1.359+0.01 1.18°+0.02
2 5 7.785¢+0.6- 43.39+0.88 1.24%F+0.06 0.8287+0.03
75 8.44%£0.47 38.2°1+0.56 1.608°£0.06 1.32:40.01
0 8.05°9+0.48 41.1% 0,44 1/445°+0,01 1.20°°+0,01
3 25 10.28°+0.52 31.4" 40,66 1/55% +0,01 1.20%+0,01
5 7.86"°+0.24 35.60:+1.3 1/56® +0.04 1.22%°+0,02
75 8.86°+0.23 46.7°+15 1.47+°40.03 1.23%+0.03

505 5SSl clasebin 905 oy gy ol pdaw )3 wi b (6yl5 gixe oglis aliin g b ailie Bym b (odluel g yb )y
* In each column, numbers with the same letter or similar letters are not significantly different from each other at the 5% of
probability level of Duncan's multiple range test.
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