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Table 2. Variance analysis (Mean square) of infeaih percent, number of lateral branches, stem

length, percentage of callus induction and numbeof leaves on medium, sterile conditions and
different rootstocks of apple

% a% < R 0 5
32 3°:c 4392 3FE8 5 2
13 285 38 155 1&g Sl e
\\;‘ 3 HE ‘§ 3 g 8 58 EAlS) 2 Source of variation
S
& 3 2 =
Kk Kk * * = L
17.11°  2449.76  1.153 0.228" 831.29 2 0 Ry
Rootstock (A)
* * * * * C‘.&s‘]a.:u
94.614 5985 11.014 0.502 16549.91 2 _ :
Medium (B)
ok * * | '.L'f‘]a;‘ W
18.81°  61.003°  1.228 0.014° 8749.338 2 : L s
Sterile conditions (C)
* % * * whm = L
4255  2586.8 5.589 0.228"  405.89° 4 e s
AxB
" 13508 Lol X L
1.59%  49.53° 0.781 0.014°5  126.47° 4 P BT s
AxC
3* | .Lf Ll ax i8S boss
4.73 86.61° 0.393°  0.014° 522.9%° 4 W :
BxC
" . 15548 Lol o x CiS laseax & L
6.47 99.23° 0.865 0.014®  519.44 8 @2 = el Ry
AxBxC
T ol
1.12 76.94 0.183 0.038 = 206.83 54 s

Error

ns, * and **: non-significant, significant in 0.@&d 0.01 level, respectively.
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Table 3. Meansof studied traits of different rootstocks of apple,medium and sterile conditions

S polaw gl el wo s

e Slao sy Sus

(Yo Fl) 4L Job & ogIT wo 3 s
Number of  Percentageof S | Number of lateral .
leaves  callusinduction tem length (cm) branches Infection percent Treatment
2.38 23.33 0.78 0.18 38.52 s b
1.3% 5.93 0.47 0.018 35.56 Rootstock
0.82 0.74 0.3¢ o° 49.63
3.6 29.07 1.258 0.24 8.1% .
S b

0.92 0.9% 0.4 o° 57.78 _ :
0° o 0 o° 57.78 Medium
1.20 10° 0.53 0.17 28.89 s Ll
0.87° 12.04 0.35 0.06 30.37 - =
2.45 7.96 0.778 0.07 64.44 Sterile conditions

¥ aids 0 Sde 4y e s deo 3 Ve gl 5 desys /) o g IS B Y 5 aiEs ¥ e 4 i A3 Ve BT 5 Lo s /Y o s 4 ST A

B 5 aiSaN0 Sde & Lo sa Ve bl 5 Ao ys VO e &y IS en (C el

SR RHN WIS d\.«blc}dﬁ)é&)‘é@#g’}%‘ﬂbb}d}TJb‘ﬁQ_}I‘»Jﬁ):;‘g]‘;h;.}}fébbshﬁl:ﬁ
A: mercuric chlorid®.1% for 3 minute and ethan®0% for 30 second, B: mercuric chloride 0.1% for iute and
ethanol 70% for 30 second, C: Na@CI5% for 15 minute and ethanol 70% for 30 second

Means having the same letters in each column arsigwificant at 5% level with Duncan'’s test.
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Table 4. Mean interaction effect of rootstock x meidim x sterile conditions for different traits

& g olaws LR W (o Hlw) 4L Jobo Sl sbeolsls dlows R TUREW T Seaedo Wulyh Cuis” e =94l

Number of leaves Percentageof calltésinduction Stem Iengtt] (cm) Number of lateral branches  Infection percent Sterile conditions ~ Medium Rootstock

5.87 68.37 2.1€ 0.5%° 0.0C A

6.1C 85.0C 24P 0.57 0.oc B MS modified

7.72 56.67 2.0C* 0.5C° 6.67" C

0.8¢ 0.0C° 0.4¢° 0.CC° 46.67°% A

0.0C° 0.0c¢ 0.0c¢ 0.0C° 33,370 B WPM MM106

0.8% 0.0C° 0.0C" 0.0C° 66.67° C

0.0C° 0.0c¢ 0.oc¢ 0.0C° 33,370 A

0.0C° 0.0C° 0.0C" 0.0C° 60.0C° B DKW

0.0C° 0.0c¢ 0.0c¢ 0.0C° 100.0¢ C

3.4 6.671 1.4¢% 0.4C® 0.0¢ A B

1.7 23.33° 0.72° 0.0C 6.67" B MS modified

6.82 15.00¢ 2.1 0.17% 13.33f" C

0.00 8.33% 0.0¢' 0.00 26.67°"" A

0.0C° 0.0C° 0.0C° 0.0C° 40.0(°0fc B WPM MM111

0.0C 0.0C° 0.0C° 0.0 100.0¢ C

0.0C° 0.0c¢ 0.0c¢ 0.0¢° 46.67°% A

0.0C° 0.0C° 0.0C° 0.0C° 20.0C¢"" B DKW

0.0C° 0.0c¢ 0.0c¢ 0.0C° 66.67¢ C

0.07 6.67 0.10° 0.0C° 13.329" A .

0.0C 0.0( 0.0( 0.0C 0.0C B MS modified

0.6¢< 0.0C° 0.34¢ 0.0C° 33.3zccetdt C

0.5¢¢ 0.0c¢ 0.60¢ 0.0C° 53,3%% A

0.0C° 0.0C° 0.0C° 0.0C° 60.0(° B WPM B9

6.0C° 0.0C° 2.50° 0.0C 93.33 C

0.0C° 0.0c¢ 0.0c¢ 0.0C° 40.0%" A

0.0C 0.0C° 0.0C° 0.0C° 53,3 B DKW

0.0C° 0.0c¢ 0.0c¢ 0.0C° 100.0¢ C

(;—‘n(q'r;’ [R5
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A: mercuric chloride 0.1% for 3 minute and etham6®o for 30 second, B: mercuric chloride 0.1% fomiute and ethanol 70% for 30 second, C: NaOC|%.7&r 15 minute and
ethanol 70% for 30 second.
Means having the same letters in each column arsigrificant at 5% level with Duncan'’s test.
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Table 5. Variance analysidor studied traits in different treatments of hormone and rootstocks of
apple in shooting stage

Sl o (Sl
Mean squares
>3 157 I JPATH
£ o ol L e ShsEsas S S @R
i i (o SHLw) df Source of variation
Number of leaves Percentageof callus Number of
induction Stemlength  pranches
(cm)
. o . : Y
31.69° 567.04 3.23 4.26 2 0
Rootstock (A)
" . . ; b, les
1172.04 184.57° 1.77 17.18 4 (IS SRS
Hormonaltreatment$¢B)
. o ; bjles X i L
105.64° 184.57° 0.39 2.59 8 S slsled X g, aly
AxB
ioleT (ol
48.01 96.84 0.13 0.62 30 e
Error

Aoy ) 50 Jlaxs! 3, can yls & s s 2 ns
SEAN T2 02 0B Qg2 pf P Ph

ns, * and **: non-significant, significant in 0.@G&d 0.01 level, respectively.
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Table 6. Meansof studied traits for different rootstocks of apple arl hormonal treatments in shooting stage

& g olow Sl vy L Job oyl Sluws
Number of Percentageof Stem length Number of
leaves callusinduction (cm) branches
13.69 11.17 2.7F 2.7P MM106 . §
ﬂ—" -
14.32 0.00 2.08 2.08 MM111 i 2
* @]
16.47 0.00° 1.8 1.87° B9 x
6.79 0.0 2.28 2.28 Ompopls
Contro % T 2
25.03 0.00° 2.82 2.87 0.1 mg/l IBA + 1 mg/l BAP é 2
29.4G 277" 2.34 2.34 0.1mg/l IBA+2mg/BAP % 5§
6.4 12.96 1.69 169  1mgllIBA S TE
6.55 0.00° 1.85 1.85 2 mg/l IBA

A o33 0 Jla o 53 (65l e SV S5 0 g05T ol i 2 55 S5 Ria s o (sl (sla Sl
Means having the same letters in each column arsigificant at 5% level with Duncan'’s test.

213451 Ao 0 )0 Lilis Dlho Slp (S9ergh Sl x (Ghg) vl Bl F1 (Sle -Y Jgu
Table 4. Meaninteraction effect of rootstock x hormonal treatmeits for different traits in shooting stage

& g oolow DI e el Job o ylus Lo Sluss i29s 4 onrsh Sl slos
Number of Percentageof ~ Stem length Number of R K H |
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Abstract
Background and Objectives
In order to increase yield in apple orchards, multiplication of rootstocks isessential, and it depends
on the availability of asimple and easy proliferation method of rootstocks. The study investigated
the effect of disinfection, culture condition and plant growth regulators on the rate of contamination,
number of lateral branches, stem length, number of leaves, callus creation and the rate of branch
creation of rootstocks MM 106, MM 111 and B9.
Materials and Methods
A factorial experiment was carried out as a completely randomized design with three replications.
Surface sterilization of explants with different concentrations of mercuric chloride and sodium
hypochlorite (mercuric chloride 0.1% for 3 minutes and ethanol 70% for 30 seconds; mercuric
chloride 0.1% for 5 minutes and ethanol 70% for 30 seconds; NaOCI 0.75% for 15 minutes and
ethanol 70% for 30 seconds) was done and then explants were cultivated in modified MS, WPM
and DKW mediums. The evaluated characters were infection percent of explant, number of
lateral branches, stem length, percentage of callus induction and number of leaves. Data were
analyzed using SAS software. The analysis of variance on the test data was performed at 5%
level and comparison to the middle of the Duncan test.
Results
Results showed that using a mercuric chloride (0.1%) and ethanol (70%) respectively for 3
Minutes and 30 Seconds achieved the least contamination. Results showed significant differences
between plant hormone and rootstocks for traits. In this test, the modified MS medium with 0.1
mg/L BA hormones with the largest percentage growth had more successful establishment.
Average comparisons showed that rootstock MM106 in terms of al traits had a significant
difference with other rootstocks. The highest stem length, number of leaves and callus creation
were shown in rootstock MM 106. In order to investigate the effect of hormone levels on branch
creation, different levels of BAP (6-Benzylaminopurine) and IBA (Indole-3-butyric acid) were
used. The best medium was the culture containing 0.1 milligrams per liter IBA plus 2 milligrams
per liter BAP.
Discussions
In general, the present results showed that genotypes respond differently to in vitro conditions.
The rootstock B9 by the above method showed better response to branch creation trait than other
genotypes.

Keywords: Apple, Rootstock, In vitro, Establishment and proliferation.
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