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Figure 1. We shoot in medium (A), germinating buds (B)
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Figure 2. Create callus around the buds on the stems
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Table 1.Studied analysis of variance table for first subculture 2,4-D.

S s 3T e LS 705 s 055
S.0VvV Df Callus size Wet weight Dry weight
2,4-D 2 0.057" 0.093™ 0.005™

Explant 4 1.26” 267" 0.024™

2,4-DxExplant 8 0.047"” 0.054™ 0.006™
Error 30 0.003 0.001 0.0000085
Cv (%) 4.68 9.04 7.17

Dls g o g5 ) 50 JL.:.,-lClM); Dls gme NS g sese o

>, **and ns: Significant at 5 percent, 1 percent and non- significant
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Table 2. Studied analysis of variance table for second subculture 2,4-D

e s @37 4 s PR R SIRY 5053 oSt 05y
S.0V Df Callus size Wet weight Dry weight
2,4-D 2 3.08” 2.037 0.194™
Explant 4 0.132" 0.26™ 0.049™
2,4-DxExplant 8 0.162" 0.16™ 0.061"
Error 30 0.014 0.001 0.0001
Cv(%) 8.39 8.90 14.80

Dlsgma e 5 o)) 50 Jlax| cla.»): N5 gae NS 5 s e

*, **and ns: Significant at 5 percent, 1 percent and non- significant

2,4-D gyl w85 53 bajles OLS 5 oS0k aglie s Y i
Table 3. Results of the average concentrations of 2,4-D in the first subculture 2,4-D

) boles DS 5 oI o5l % LR ST RP TS
Row Treatment combinations Callus size  Wet weight Dry weight

1 1 mg.I" 2,4-D + Shoot 0.950de 0.146d 0.070c

2 1mg.I"2,4-D + Leaf 0.950de 0.101defg 0.011gh

3 1 mg.I" 2,4-D + Leaf tail 0.750f 0.058efd 0.001i

4 1 mg.1* 2,4-D + Meristem 0.933de 0.156d 0.016fgh

5 1 mg.I"* 2,4-D + Callus buds on stem 1.467¢c 1.633a 0.123b

6 2 mg.I" 2,4-D + Shoot 0.966d 0.045fg 0.019f

7 2mg.1" 2,4-D + Leaf 0.950de 0.066efg 0.010h

8 2 mg.I" 2,4-D + Leaf tail 0.966d 0.129de 0.017fg

9 2 mg.I" 2,4-D + Meristem 0.816ef 0.054efg 0.010gh

10 2 mg.I" 2,4-D + Callus buds on stem 1.817b 1.026¢ 0.044d

11 4 mg.I" 2,4-D + Shoot 0.950de 0.105defg 0.015fgh

12 4mg.I" 2,4-D + Leaf 1.000d 0.124def 0.011gh

13 4 mg.I™" 2,4-D + Leaf tail 0.783f 0.040g 0.025¢

14 4 mg.I™ 2,4-D + Meristem 0.950de 0.059¢fg 0.011gh

15 4 mg.I"* 2,4-D + Callus buds on stem 1.950a 1.265b 0.226a

I STl glaials dim O 33T alal s (0515 sime ol (S 2ie g o (g1l Sluts

Numbers with same letter do not significant difference base Duncan multiple range test

2,4-D 55 2S5 55 basles LS 5 Kbe dlie ol —F Jar
Table 4. Results of the average concentrations of 2,4-D in the second subculture 2,4-D

3, boles SLS 5 oIS o1l oM 505y el S 05
Row Treatment combinations Callussize ~ Wet weight Dry weight

1 1 mg.I" 2,4-D + Shoot 2.000ab 0.766b 0.563a

2 1 mg.I™" 2,4-D + Leaf 1.800bc 0.606¢ 0.353b

3 1 mg.I" 2,4-D + Leaf tail 1.617c 0.369de 0.010e

4 1 mg.I" 2,4-D + Meristem 1.833bc 0.768b 0.060d

5 1 mg.I" 2,4-D + Callus buds on stem 2.133a 1.438a 0.105c

6 2 mg.I" 2,4-D + Shoot 1.100de 0.157fg 0.012e

7 2mg.I" 2,4-D + Leaf 1.267de 0.166f 0.015e

8 2 mg.I" 2,4-D + Leaf tail 1.333d 0.306e 0.026e

9 2 mg.I" 2,4-D + Meristem 1.030e 0.090fgh 0.013e

10 2 mg.I" 2,4-D + Callus buds on stem 1.100de 0.113fg 0.005e

11 4 mg.I™" 2,4-D + Shoot 0.700f 0.025h 0.005e

12 4mg.I" 2,4-D + Leaf 1.168de 0.084gh 0.009e

13 4 mg.I™" 2,4-D + Leaf tail 0.700f 0.024h 0.005e

14 4 mg.I™ 2,4-D + Meristem 1.267de 0.110fg 0.010e

15 4 mg.I" 2,4-D + Callus buds on stem 1.333d 0.437d 0.116¢

Numbers with

Al &Qb Slaals X O ga 3T el sl gae Sl S mhe oy (glyls sl
same letter do not significant difference base Duncan multiple range test.
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Figure 3. Used explants and different concentrations 2,4-D and BAP
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Table 5. Studied analysis of variance table for first subculture BAP

S s o3 a5 S 051l 5 Oss BRI
S.0V Df Callus size Wet weight Dry weight
BAP 2 0.125™ 0.17" 0.00003™
Explant 4 3.68™ 3.28™ 0.01™
BAPxExplant 8 0.39™ 0.29™ 0.001"
Error 30 0.005 0.002 0.00003
Cv (%) 5.59 8.075 14.76

Dls a8 gl 50 Jll cla...: 03,13 g NS 5 s o
*, ** and ns: Significant at 5 percent, 1 percent and non- significant.

BAP {a}}w‘} 6‘J‘f aslas 348 Slae u’“jlf.)‘) qu‘ J)v\q-—? J}u\’-
Table 6. Studied analysis of variance table for second subculture BAP

7 e 3T ey oSS o5l 5053 iz 05
S.0vV Df Callus size Wet weight Dry weight
BAP 2 445" 2.34" 0.23”
Explant 4 212" 493" 0.20"
BAPxExplant 8 0.74" 0.84" 0.10"
Error 30 0.018 0.003 0.0001
Cv (%) 8.87 6.40 11.82

Dls g o g3 ) 50 JL,:a-lClM): D15 gae NS s o
*, **and ns: Significant at 5 percent, 1 percent and non- significant.
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Table 7. Results of the average concentrations of BAP in the first subculture BAP

Y boles OS5 A o5l oA 055 oA S 05
Row Treatment combinations Callus size Wet weight Dry weight

1 1 mg.I" BAP + Shoot 0.493g 0.092f 0.017g

2 1 mg.I" BAP + Leaf 1.017e 0.064f 0.002h

3 1 mg.I" BAP + Leaf tail 0.476g 0.883d 0.030ef

4 1 mg.I" 2BAP + Meristem 0.993e 0.080f 0.007gh

5 1 mg.I* BAP + Callus buds on stem 2.750a 2.040a 0.125a

6 0.1 mg.I"* BAP + Shoot 1.417d 0.320e 0.045d

7 0.1 mg.I" BAP + Leaf 0.996e 0.334e 0.031e

8 0.1 mg.I" BAP + Leaf tail 0.963e 0.107f 0.018fg

9 0.1 mg.I'* BAP + Meristem 1.400d 0.409e 0.040de

10 0.1 mg.I" BAP + Callus buds on stem 1.867c 1.217c 0.064c

11 0.2 mg.I" BAP + Shoot 0.783f 0.102f 0.014gh

12 0.2 mg.I"" BAP + Leaf 1.033e 0.107f 0.016g

13 0.2 mg.I" BAP + Leaf tail 0.550g 0.083f 0.015¢g

14 0.2 mg.I" BAP + Meristem 1.517d 0.323¢ 0.038de

15 0.2 mg.I" BAP + Callus buds on stem 2.300b 1.489b 0.104b

I STl glaials Lz O 33T el s (6505 sime ool (S 2tie g o (g1l Slus
Numbers with same letter do not significant difference base Duncan multiple range test

BAP 55 ciST5 53 byl SLS 5 o 80e amglin s A U5l
Table 8. Results of the average concentrations of BAP in the second subculture BAP

a3, bl oS 5 oIS o5l IS 5055 S S 05
Row Treatment combinations Callus size Wet weight Dry weight

1 1 mg.I"* BAP + Shoot 0.75fg 0.023i 0.003h

2 1 mg.I" BAP + Leaf 0.950ef 0.080hi 0.037¢f

3 1 mg.I" BAP + Leaf tail 0.566¢ 0.046i 0.005gh

4 1 mg.I" 2BAP + Meristem 0.5169 0.010i 0.002h

5 1 mg.I"* BAP + Callus buds on stem 2.550b 2.158b 0.118¢

6 0.1 mg.I* BAP + Shoot 1.600d 0.509g 0.069d

7 0.1 mg.I" BAP + Leaf 1.917c 0.649f 0.063d

8 0.1 mg.I" BAP + Leaf tail 1.750cd 0.515¢g 0.052de

9 0.1 mg.I" BAP + Meristem 3.000a 2.515a 0.199b

10 0.1 mg.I"* BAP + Callus buds on stem 2.317b 1.930c 0.913a

11 0.2 mg.I'* BAP + Shoot 1.217e 0.207h 0.029efg

12 0.2 mg.I" BAP + Leaf 1.170e 0.206h 0.023fgh

13 0.2 mg.I" BAP + Leaf tail 0.833fg 0.123hi 0.012gh

14 0.2 mg.I'* BAP + Meristem 1.533d 1.305e 0.067d

15 0.2 mg.I"* BAP + Callus buds on stem 1.933c 1.450d 0.113c

s oSSl (glaals dim 050 3T bl s (615 me gl (S 2ie g > (gl ls sl
Numbers with same letter do not significant difference base Duncan multiple range test
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Abstract

The quince plant is known as a medicinal plant. In vitro and induction of callus from different species
of this plant are important and sensitive stages. In the present study, the ability of callusing and direct
regeneration in callus medium in explants and various growth regulators were evaluated. From
different parts of leaf, stems, meristem, leaf tail and callus were prepared Callus buds on the stem
quince. For making callus formation used the MS medium containing three levels of 1, 2 and 4 mg.L™
of 2,4-D hormone and 0.1, 0.2 and 1 mg.L™* BAP hormone, each of growth regulators was studied as a
factorial experiment in a completely randomized design with three replications on MS medium. Based
on the results of analysis of variance in all subcultures, the main effects and interactions were
significant for all studied traits, except for the main effect of BAP in the first subculture for dry
weight trait. The mean comparison results for the first subculture of 2-4-D were calculated for the size
of the callus size of 4 mg.L™ 2,4-D treatment with the explant of callus buds on the stem (19.5 mm)
for the fresh weight gain of the callus treatment 1 mg.L™ 2 , 4-D with callus buds on stem and for the
dry weight trait treatment of 1 mg.L™ with callus buds on the stem was introduced as the most suitable
treatments. In the second subculture, for callous size and fresh callus weights, the best callus
production was observed in treatment of 1 mg.L™" 2,4-D with the callus buds on the stem. The dry
weight trait showed a favorable response to treatment with 1 mg.L™ 2,4-D with stem explant. The
mean comparison results for BAP growth regulator showed that the treatment of 1 mg.L™ BAP with
callus buds on stem was similar for all three traits. In the second subculture, the traits of the size and
weight of the callus were best responded in the treatment with 0.1 mg.L™ BAP with Meristem explant.
The only difference was dry weight with the two traits mentioned in the explant (callus bud on the
stem).
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