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ABSTRACT

To optimize tomato (Solanum Lycopersicunplant tissue culture condition, the effect of 13 different
hormonal combinations and two explants of cotyledon and hypocotyl on the regeneration rate of three
Newton, Infinity and Defines cultivars were investigated. Experiments were conducted in a factorial based
on a completely randomized design with three replications. The highest shoot number (11.9 shoots per
explant) was obtained for Defines cultivar on MS medium containing the hormones of TDZ=0.68,
NAA=0.1milligrams per liter and cotyledon explant. Plant defense responses against environmental factors
are one of the inhibitor factors of explants regeneration in plant tissue culture. Calcium ion signaling is one
of the primary events and, of course, the most important event in plant defense response against pathogens,
Therefore, the effect of verapamil as a calcium channel blocker was investigated on the plant defense
response. For this purpose, inoculation was performed using Agrobacterium tumefaciensrain LBA4404
and based on optimized tissue culture condition. The effect of verapamil in four concentrations of 0, 50,
100 and 200 milligrams per liter was investigated in a co-culture medium. Results showed that the use of
verapamil in comparison with the control sample reduced the plant defense response. Also, the use of 50
milligrams per liter of verapamil increased the amount of regeneration
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Table1- The ratio of growth regulators used to regenerate tomato cultivars
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Table 2 Compound of different media based on MS medium used in Agrobacterium mediate

transformation
Preculture coculture Regeneration Shooting Rooting
medium medium medium medium medium
Sucrose(gr/lit) 30 30 30 30 30
Gelrite(gr/lit) 3 3 3 3 3
TDZ(mg/lit) 0.65 0.65 0.65 0.65
NAA(mg/lit) 0.1 0.1 0.1
Cefotaxime (mg/lit) 300 300 300
Kanamycin (mg/lit) 30 30 30
Astusryngan (uM) 100
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Figure 1- Different stages of growth of tomato plant A: Regeneration of The Dafines cultivar on MS medium with
combination hormone TDZ=0.6, NAA==0.1 mg/Lit. B: Regeneration of The Newton cultivar on MS medium with
combination hormone TDZ=0.6, ==0.1 mg/Lit. C: Regenerated tomato isolated from callus and placed in

rooting medium. D: Rooting medium
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Table 3- the results of analysis of variance for regeneration rate for different cultivars, hormones and
microelements studied in the tomato plant

Source df Mean Square F value

\% 2 118.63 262.35%*

T1 1 223.12 493.43%*

T2 12 55.90 123.63**

TIxV 2 126.55 279.86%*

T2xV 24 15.89 35.16%*

TIXT2xV 24 14.80 32.74%%*
Errore 154 0.45
CV(%) 26.37

T1: Explant, T2: Hormon, V: cultivar 9

(p<0.01) TN g o s,ls sixe *x
15,V 0gey90 T2 aigeisy T1
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Table 4 - Comparison of mean regeneration (The number of stems divided by the number of explant
per petridish) of different tomato varieties for different culture media

Cult 1 1 1 1
) 1 2 3 4 5 6 7 8 9
ivar 0 1 2 3
Infi 2 2 1. 3 0 0 1 1 0 0 2 1 0
nity 0 4 6" s .5 8". 6 30 5 L 9 20 b
Ne 2 6 6. 1 0 1 3 2 0 2 1 2 0
wton 0° 0 0° e 2° 6° 0P 2° 24 Ve 9 5 14
Dafi 5 5 1 6 0 2 2 4 3 0 3 2 0
nes KL 5 1.9 5 5 3¢ 5 .04 8¢ 8f 8¢ 3¢ £
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ol (p=0.05) (5 351 el Lo eSilan o sine S 5 Sy s, 55 5 e iy
* The numbers range of 1 to 13 are different types of culture mediums that in Table 1 shows the hormonal
details of each culture medium.

Mean within a row followed by the same letters are not significantly different at p<0.05 according to the
Duncan test.

JS5 9 5 09l 55 sladigaisn; 1 Al pB ) 2l35lk (aSls aulite Y Joor
Table5- Comparison of mean regeneratioof different cultivarsfor cotyledon and hypocotyl explants

Cultivar hypocotyl Cotyledon
Infinity 1.64° 1174
Newton 1.52¢ 3.23°
Dafines 1.55° 6.16"

2ol (p<0.05) 5315 (93T &l o peSilos Jlosine BT 0905 Sily iy 5 S ke B9 >
Mean within a row followed by the same letters are not significantly different at p<0.05 according to the Duncan
test .
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Table6- Comparison of mean total regeneration for Infinity, Newton and Dafines

Cultivar Average Regeneration
Infinity 1.4°
Newoton 2.3°
Dafines 3.8

2ol (P0.03) S5 cpgo3l &l 5 IograSilon o ine SIS 3555 ey oo 5o S e g
Mean within a row followed by the same letters are not significantly different at p<0.05 according to the Duncan
test .
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Figure 2- Comparison between calluses in mediums contaioning and free verapamil. Right: The calluses derived

from inoculated tomato explants with Agrobacterium tumefacienshat grows in medium containing verapamil

and Left: The calluses derived from inoculated tomato explants with Agrobacterium tumefaiensthat grows in

medium free verapamil.
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Table 7- Average regeneration of transformed tomato Dafines variety explants with Agrobacterium

tumefacienson different concentrations of verapamés blocker of calcium channels

Different concentrations of verapamil(mg/L)

0 50 150 200

Average regeneration*®

0° 0.3* 0.1° 0.05°

The number of shoots divided by the number of explant per Petri dish 1

e (P0.05) 55 53051 &l s IoeSilan o sinn S 5 Sy oo S e B

Mean within a row followed by the same letters are not significantly different at p<0.05 according to the

Duncan test.

(2 Lo g el

b wled 50 bag] b i o 1550 diges o sl 5l as ols jlas olasdgiuns Slalllas 51 Jol> gl

YV USs) wias of Xeglue Joloa

illoads o] GUS (g Gl e 4 aS slandginns Cud | Jol> 5y sladiged -Y JSo

Figure 3- Leaf samples resuitd from a histochemical test, which is blued due to the expression of gus protein.
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