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Abstract

Currently, carbon quantum dots have attracted considerable attention due to their unique properties and
desirable advantages. High crystallinity, water solubility, good dispersibility, small size, low toxicity,
inexpensive raw materials, high chemical stability, environmental compatibility, low cost, stability under
light, desirable charge transfer with advanced electronic conductivity, as well as specific thermal and
mechanical properties are some of these features. Carbon quantum dots have various applications in
different fields. Fabrication of precise chemical and biological sensors, bioimaging, solar cells, drug
tracking, nanomedicine, light-emitting diodes (LEDs), and electrocatalysts are some of these applications.
Biological sensors based on carbon quantum dots are capable of detecting various metal ions, acids,
proteins, biotin, polypeptides, DNA and miRNA, water pollutants, hematin, drugs, vitamins, and other
chemicals. In the present study, the properties of carbon quantum dots and some of their fabrication and
applications methods have been addressed. In continuation of the paper, the effect of carbon quantum dots
on important factors in plants such as growth and development, photosynthesis, absorption and
transportation of substances, resistance to biotic and abiotic stresses, as well as their application in
agriculture has been investigated.

Keywords: Quantum Dots, Carbon, plant, Growth and Development, Photosynthesis, Respiration, Stress,
Uptake and Transmission.
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Fig 1. Cross-section of the stem and root of cultivated beans in a quantum dot-containing environment (1 mg/ml) for five days

using the Laser Scanning Microscopy method (Li et al., 2016).

VPe¥ lmo) 9 jusly /¥ 0 losls /203190 0590 / (S § (o] § Sl § (oo


http://dx.doi.org/10.61186/gebsj.12.2.294
https://gebsj.ir/article-1-468-fa.html

[ Downloaded from gebs.ir on 2026-01-01 ]

[ DOI: 10.61186/gebsj.12.2.294 |

Q\)Li«.h 9 JUUM

ir S rsSlS bl ol

(Khan etal., 2022) 53 ‘pos 6 S

» (Carbon Quantum Dots) :p S 4318 bl o 3

OLE (fas) pb 5 (Fom) LA 4 Canglis
S|t VL) 5 (gouslis 5 1 olsle 518 gb
FIe ) S S G S Ol (3usUS e
s A G Dl (gopd (K e LS O
e Yl & dies slend a8 5 sl eslizal o 5
S O ass e Ol 5 SV s Sl e B S Sl
e K5 QLS 53 g3 glacisie Opx hlse S
93 oplpl (Lietal, 2020) Wss DY same il ol
O 2 b oee S Sy 5 i S e
L asie ol Sladlas ulal il dalg SN s
S8 s 4 OllS Cuglis ys S esnlS b &S
R8sl Al Jole s e S s s e
Reactive Oxygen ) 0551 dled (slaas S A5 il 53l ¢ a3
geia o9 0l (Su et al, 2018) .54 . odalis (Species
S s 4 oy Gu b 51 050mS) Jla slad S 65 ol 0
Vo glachle s Ll ayls SHlie olS a8 5 A, o3
oS5 (Foyer and Noctor, 2005) .tuws Olaycgul 5
aded boenSy 55| conl @ e bl s ROS
e 4 S eslS LS ssde DNA 5 lydas S
5 ok S sl el 5 S s S laes S s
S b g bien JICl, LIS S sl oSy Sl
(S eSS b gy 4 OJssde O Sl
Foyer ) £ss Lo Dbl IS8« b 5 SluLl sbadSGsl,
o5 ash 43 esdle (and Noctor, 2005; Li et al., 2020
Cou S byl s s L) sladls wd; 0 esslS bl
53 (Suetal, 2018) Li asllas (PEG) J,SUS Ll L
ol S 38 ssdoe Sl 1 el as,  SKas bl ol
s b Sl S eslS BB S s Al el
Ll jl cou gl s glans! 21 eyl el

Ol s (38 13 s n 5 o 350 e e5lS

oo sble 53 S e gtlS blE oS Ad sdalis axdlle cpl 5o
e 03 s el e oS b Gl e e S B
L;“'M‘ij.h’j:)-’w‘ﬁébj“:‘i) w\.;Jijkmeb&:
L ‘_AS )}.}adu Cdli JLZ:J u—’; L;O)I.obs Ll el:f o.Ju')'
s 53 Dl Ja 5 g edd Sl ey Jan 5 S e 8IS
U‘i‘ L;jl.d °‘)\j€,-’ )L'J;-Lw BL) W SR C,&Li GLS U;'ij
S S S LB S s BB slac kil g oS
M@\f@QﬁUA)‘ﬁJJJQb}yLw‘w&:MN‘AJ\..::

(Lietal., 2016) Coul o3 51 (yuieesss o)l 523 |

Losd ol 55 emlss Ll cualdl 5 Jlasl ol 31 Soles Lo =Y IS
(Lietal., 2016)

Fig 2. Schematic image of quantum dot uptake, transport,
and accumulation in the bean plant (Li et al., 2016).
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