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Table 1-physical and chemical properties of the soil used in this experiment

N R T e L T T P AP T TN
Sand Clay Silt Mn Zn  Fe K P N Acidity
SB edl Soil texture (% ) (ppm) pH Ec (ds.m™)
s 30 26 32 49 23 187 13 62 6.9 1.8

(Sandy-loam)
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Table 2- Analysis of variance for chlorophyll content, potosynthetic activities,gas exchanges
in Ocimum basilicum L. c.v. keshkeni luvelou

azys puleygld puiligld _—— . .
Oy gilin R sfbes Tdeyls  wdudayds S Judsls
S.0.V. @Bl e T pyilss Chla Chib  Total chl
df (Fm) (Fv)
(Fv/Fm)
3 S S lScmslis 1,395
S SN 3 14700 20230 0.0098%*  0.0002%%  0.0002%*  0.0001%*
B-CDNP
Error s> 12 5750 3650 0.0006  0.0003 0.0002  0.0001
CV.(%) Olyuads i - 1.9 23 2.4 1.3 3.6 0.2

Aoy B0 g a0 Jloixl mhaw )0l pe g )0 e f ol Sy g i NS
ns, * and ** non-significant, significant at 5 and 1% level, respectively.

=Y Jgus aolsl
Table 2- Continued
g3 35 donnS [ g0 2 s
PN C"’"% 0"; i < P Y FwgiS T LJ""L‘“ 9_15
Ol s 2oloo ) (5 439y ) G Ol = 2
e & T sl439, s A
SOV ol sub- Transpirtion adgl
o g Stomat o atalCO2 rate Nt  (go)
conductance . photosynthesis
concentration
3 S Sty Sy i
Oy S5  S0y 3 0.0009** 3536%* 0.9873%* 20.02%* 44630**
B-CDNPg
Errorts 12 0.0004 14.04 0.039 0.035 1007
C.V.(%) Ol s s i - 0.6 0.6 43 1.6 8.6

Aoy B g a0 Jloixl mhaw )0l pe g 0 e f ol Sy g ke NS
ns, * and ** non-significant, significant at 5 and 1% level, respectively.

756 CoS sglegd ST 08, oy oS eilal 5 g Sliome (Jslnal 5 Joloe slaaid (il g 4525 - Jgur
Ot S D918l D, 3556
Table 3- Analysis of variance for cabohydrayes, prolin and essence content
in Ocimum basilicum L. c.v. keshkeni luvelou

Ol 2ol _;| g M oddan Sy ad Sy ad
S .
S.0.V. d ; Prolin root Soluble Soluble Un soluble Un soluble
sugar leaf sugar root sugar root sugar root
o 9ot Sldg 3 0.542%%* 0.0033%** 0.0041%* 0.0003%*%* 0.0001%**
B-CDNPg
Error (s 12 0.001 0.0005 0.0001 0.0005 0.0002
C.V(%) oy g i - 2.2 0.6 0.7 0.1 0.4

Ao, 0 g a0 Jloisl mhaw )0 o pxe g 0 e pf o Ay g

# NS
ns, * and ** non-significant, significant at 5 and 1% level, respectively.
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Table 3- Continued

_ RIS,

Ol yutd 2ilio ),- 3 oleS S Lol gy fusd Loy 5 (595 Loy Fgige Sy
SOV 3l Other Phenylpropanoids  Sesquiterpenes = Monoterpenes i

O.V. daf compounds ylprop quiterp p Plrol}n
ca

0o S BJ#CDQNIE@“)QQJU 3 507.4%% 13.47%% 0.357%* 172.4%% 3.491%x

= S

Error Ws 12 0.697 0.204 0.102 0.143 0.049

CV. (%) i sy - 0.2 0.1 0.7 0.3 0.1

oy 0 g ds )Y Jlezsl e 5ol Sae g Jls e pf ol S g s IS
ns, * and ** non-significant, significant at 5 and 1% level, respectively.
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Table 4- The effect of -CD nanoparticles on the studied parameters in Ocimum basilicumL.
c.v. keshkeni luvelou

Lo 5ol ot S 3 oy 53930 (Sl g o
Means comparison B-CDNPg(mg/1)
Parameters 100 50 10 0
(Fo)adgl (il ,gls 5593+108.55a 3454+297.86b 5361+£586.87a 569.25+£156.90a
(Fm)aiioy uils,gld 3207+361.45ab  4336+826.07a 3279+259.07ab 2970.75+159.48b
(FV) yuisio gwiliw y9ld 2648+277.02bc  3990+952.90a 3279+2103.28b 2401.5£126.81¢
(Fv/Fm)pguileS & ySlos Jomndliy 0.826+0.019b 0.921+0.008a 0.837+0.009b 0.809+0.044b
Slaijgy caolas
Stomataconductance 0.031+0.002d 0.042+0.006a 0.038+0.004b 0.034+0.003¢

(mol co2 m-2. S-1)

439 23 oS aeSlisd
Sub-stomatal CO2 concentration 378+2.160a 309.75+1.708d 353.5+6.454c 365.75+2.639b
(mmol co’ m?s™)
G% o

Transpirtion rate 2.325+0.330a 2.45+0.129a 1.9+0.018b 1.35+0.129¢
(mmol Hyo m?. S™)

A g ¢ 5
Net photosynthesis 7.65+0.265b 8.8+0.141a 5.75+0.129¢ 3.7+£0.183d

(umolco, m?. S

el 5515 5031 5l el b (P<%5) mlams 1 o sixe Sgliss pae 00isS Glo S e By,
Means followed by the same letters are not significantly different using Duncan’s test at (P<%5).
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Figure 1-The different physicochemical characteristics of nano- -CD; A) UV-Vis scan
The size distribution by the intensity in aqueous solution based )B.spectrum curve of f-CDNPg
on the Dynamic Light Scattering (DLS) of the B-CD nanoparticles, reflecting narrow size, J)
The morphologyand size of nano-particle manifested using field emission scanning electron
microscopy (TEM)
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Figure 2- Means comparison for chlorophyll content (a,b,a+b)in Ocimum basilicumL. c.v.
keshkeni Iuvelou under the influence of B-CD nanoparticles.

sl 5S3ls yz030 51 eoliasl b (P<%5) mhaws 55 o sime cgle pae o0isS ol S jidie g >
Means followed by the same letters are not significantly different using Duncan’s test at (P<%5).
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Figure 3- Means comparison for solublesugar leaf, root (A,B) and un soluble sugar leaf,
root (G,D) in Ocimum basilicum L. c.v. keshkeni luvelou under the influence of -CD

nanonarticles
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Figure 4- Means comparison for proline leaf (A) and root (B) in Ocimum basilicumL. c.v.
keshkeni lnvelon inder the influence of B-CD nananarticles
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Figure 5- Means comparison for essentiol oil in Ocimum basilicumL. c.v. keshkeni
luvelou under the influence of -CD nanoparticles
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Means followed by the same letters are not significantly different using Duncan’s test at (P<%5).
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Abstract

Induction of engineered nanoparticles into medicinal plants causes resistance,
enhances quantitative and qualitative performance and effective substances in them. In
this study, B-cyclodextrin nanoparticles (B-CDNPs) were synthesized. The nanoparticle
profile was determined by UV-VIS spectrum, transmission electron microscopy (TEM)
and dynamic light scattering (DLS). Then different concentrations of B-CDNPs
including 0, 10, 50, 100 mg / 1 were used for foliar spray of basil (Ocimum basilicumc.v.
Keshkeni luvelou). The amount of chlorophyll pigments and basil essential oil was
significantly different (P< 5%) compared to the control.The maximum amount of
chlorophyll b was observed in 100ppm treatment. The results showed a significant
reduction (P<5%) of the minimum fluorescence value (Fo) in the treatment of 50 ppm
compared to the control and two levels of 10 and 100 ppm of B-CDNPs. The level of 50
ppm significantly increased (P< 5%) the maximum fluorescence, variable fluorescence
(Fv), photochemical efficiency of the photosystem compared to the control. Foliar spray
of B-CDNPg caused changes in basil gas exchange. Soluble sugars and proline of basil
leave and root in 50ppm treatment had a significant increase (P<%?35) compared to the
control, so that insoluble sugars in leave and root showed the opposite trend. In the
presence of B-CDNPs, phenylpropanoids and terpenoids concentration, in the basil
showed a significant difference (P<5%) compared to the control group. Induction of j-
CDNPg nanoparticles in the biosynthesis pathway of secondary metabolites results in
plant productivity Basil plant under the treatment of nano [-cyclodextrin, with
concentration-dependent behavior increased yield per unit area. Therefore, foliar spray
at the right concentration can act as an inducer while stimulating, preserving the active
ingredients in basil and increase the content of essential oil for food and drug
consumption.

Key words: Carbohydrate, Fluorescence, Nanoparticles, Photosynthetic efficiency,
B-cyclodextrin.
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