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Abstract
Objective

Nanotechnology, as a promising method for addressing sustainable agricultural issues, can
increase propagation efficiency in palm tissue culture. This study aimed to prepare carbon

nanoparticles and use the resulting nanocomposites to evaluate their efficiency in improving and

increasing date callus formation.

Materials and methods
Three separate experiments were performed to propagate calluses consisting of meristematic

microsamples of dates. In the first experiment, calli prepared in MS culture medium were
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transferred to four culture media with different hormonal treatments from NAA and 2iP, and in
the second experiment, calli composed of meristematic date microsamples in MS culture medium
were transferred to four culture media with separate treatments from NAA and BAP. Different
hormones were transferred from NAA and BAP. In the third experiment, after determining the
best hormonal treatments from the first and second experiments, carbon nanoparticles were
synthesized from graphite, and calli composed of meristematic date microsomal samples were
recreated in superior culture media with different concentrations of nanoparticles (0, 10, 20, 30,
40, 50 mg/L).

Results

Based on the results of the first experiment, treatments of 10 mg/L NAA + 30 mg/L 2ip and 0.1
mg/L NAA + 0.05 mg/L 2ip were selected as the best callus propagation treatments. In the second
experiment, it was found that there was no statistically significant difference between the applied
treatments of 10 mg/L NAA + 30 mg/L BAP and 10 mg/L NAA + 10 mg/L BAP with other
treatments with different concentrations of BAP. The results of the third experiment showed that
the use of 10 mg/L NAA + 30 mg/L BAP + 30 mg/L CNP can produce the most calluses.
Conclusions

Due to the positive effect of carbon nanoparticles on increasing the weight of commodities,
treatment of 10 mg/L NAA + 30 mg/L BAP + 30 mg/L CNP becomes the most suitable option
for calorific cultivar propagation.
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Table 3. Characteristics of treatments of different concentrations of carbon nanoparticle
(CNP) and growth regulators on the production of date calli

(b 32 p 5 o) loclale Ady leoriS el g o sles 0)led
Concentrations (mg/L) Type of growth regulators Treatment number
10+30+0 BAP+CNP+NAA 1
10+30+15 BAP+CNP+NAA 2
10+30+30 BAP+CNP+NAA 3
10+30+45 BAP+CNP+NAA 4
10+30+50 BAP+CNP+NAA 5
10+10+0 BAP+CNP+NAA 6
10+10+15 BAP+CNP+NAA 7
10+10+30 BAP+CNP+NAA 8
10+10+45 BAP+CNP+NAA 9
10+10+50 BAP+CNP+NAA 10
10+30+0 2ip+CNP+NAA 11
10+30+15 2ip+CNP+NAA 12
10+30+30 2ip+CNP+NAA 13
10+30+45 2ip+CNP+NAA 14
10+30+50 2ip+CNP+NAA 15
0.1+0.05+0 2ip+CNP+NAA 16
0.1+0.05+15 2ip+CNP+NAA 17
0.1+0.05+30 2ip+CNP+NAA 18
0.1+0.05+45 2ip+CNP+NAA 19
0.1+0.05+50 2ip+CNP+NAA 20
Y
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Figure 1. Image on the right Extracting a piece containing Meristem offshoot and culturing
it in medium containing 10 mg/L 2,4, D and 3 mg/L 2ip, Left image Induction of calli from
Meristem offshoot Dates of Modjul cultivar

AR

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



B L R L R R L R

(YE+Y oylimo € 0ylowd (V€ 0y90) (659WiS (5590980 gus dlmo

-JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJF-

18 b)) 590 21D g NAA a3, oSty (ol jlass sl 1l Los pollS’ 1355 (695 3 adgl (sl )y

e ord Jlosl (slaylass Jlo 203 Y o 3 )l gtae M) 392y oimd (i uibly o8 b (Jgl pilejl) <5

3 pSidee o[-0+ NAA ) 1355 oo oV ) jlas oyt Jlosl jl Jo b slapogdlS (¥ Jga) conl ogll 2
sl 005 030> Lt ¥ S 3 (20D 1) 3 p S ke Yo+ NAA 12 1365 oo V- Lo 5 21D

W L 20D ) )3 p S dee o[-0+ NAA 1) 365 Lo ) Jloss I Lo b e 3905 pasetin lnSile duylio

b plods Ws L 2Ip ) o p 5 e Yo+ NAA 12 )3 55 o Ve las 5 )5 o TIA (355 (5:50ke b olapugllS

4 Gige Jb e 5 9 5, GLay Bl w8 Mg s 1 g bl sy (gl stae glis g lel s 1 p S e YAY (5

NAA ) )3 p S bl e ¢ alor 5l e plo (¥ JS5) 60 oyl 500 b auslie )3 (59 cpyidinr b oo (oS A5

st gl e 500 b duolie ) (glol a3 51 p 5 o VA ()35 b i pogllS 25 L 2D i 13 28 o Vo elyem 4,

A 3 pSdee Ve oo 4 NAA ) 1555 (Lo Ve o 2008 adsi |y g9 cn S b o wdlS g cdls 529 (o)

Sl L5 ey oo by (o)l sime gl 55 pyS e VYV (39 b oo egllS aJsi L 2ip

2ip yid 5 0,5 o Vo + NAA 5 13 0,5 oo Vo ot j Jols (5l wgllS Conly Croner JSii .Y JSd

21 i 53 5 ko +1+0 + NAA 52 )3 05 oo + 1Y o §1 Jools Sa gl i Chmms S5 5
Figure 2. Right figure of calli from 10 mg/L NAA + 30 mg/L 2ip and left figure of calli from
0.1 mg/L NAA + 0.05 mg/L 2ip
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Table 4. Analysis of variance of different regulators on the weight of date callus in the first

experimen
Mean Squares layo  pSike df  ooljl as SOV ol ple
22620 3 Treatment L.
17475 16 Error U3

16.52 - CV (L) s gy

Al o ) pdaw 53 (gylol (oI5 sime oy Lis s

**= indicated significance at P < 0.01 level

a
350
a
o 300
2 b
w 250
2 3
3 200 €
4 150
9
i, 100
&
50
0
H1 H2 H3 Ha

TN

5 o Yo + NAA 0,5 oo¥ + HT Lo j3 (g8’ (59 32 ) 0008 il Lliseo (gl jlond 511 JSO
P eSS Ve + NAA 5,5 Loy +:H3 2ip i ;5 0,5 o Yo + NAA 0,5 Jued +:H2 2ip 5

2ip 5 3 0,5 o +/+0 + NAA 0,5 o +/) :H4 2ip 5
Figure 3. Effect of different growth regulating treatments on the weight of date calli. H1: 10

mg NAA +30mg 2 1 2 ip; H2: 10 mg NAA + 20 mg per liter 2 ip; H3: 10 mg NAA + 10 mg
per liter 2 ip; H4: 0.1 mg NAA + 0.05 mg/L 2ip
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Table 5. Analysis of variance of different regulators on the weight of date callus in the secend

experiment
Mean Squares il ye pSibe Df (ooljl asp SOV ol gl
11263.94" 3 Treatment L5
63915.3940 12 Error U3
14.19 - CV (%) oy cupi
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Figure 4. Right figure of calli resulting from 10 mg/L NAA + 30 mg/L BAP treatment and
left figure of calli from 10 mg/L NAA + 10 mg/L BAP
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Figure 5. Scatter diagram of carbon nanoparticles size by DLS method
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Figure 6. 3D image of oxide carbon nanoparticles by AFM microscope
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Table 6. Analysis of variance of growth regulators treatments and different concentrations
of CNP on callus weight
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**= indicated significance at P < 0.001 level
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Figure 7. Effect of different regulatory treatments and Different concentrations of CNP
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Figure 8. Calli resulting from dual effects of hormone x concentration (CNP) in the
treatment of 10 mg/L NAA + 30 mg/L BAP at a concentration of 30 mg/L CNP
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