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Table 1. Analysis of variance the effect of culture medium and growth regulatoron shoot diffrent traits of

GF677 rootstock.
Slag o :Sks
MS
e

sl sl Jsb sl 0 Sk e

T Sud Gl s L O N i SO.V.
Sy Sy Bl oyl . df.

Leaf Shoot Percentage of ~ Regeneration :
Leaf length Leaf  diameter =~ Shoot  Shoot  regeneration rate
width number length  number
857"  318.72"  90.01” 073" 5978  0.72" 3677.12" 191.61" 2 A
3.86" 9.08" 7.817 0.81" 5.12" 0.05" 792.12" 1.817 3 B
510" 191417 839”7 0.44" 961"  0.16" 945.74" 2.60" 4 c
295" 220867 10.29" 0.62" 544" 035" 1124.17° 19.14” 6 A xB
266" 173.077  16.28" 0.73" 16357  0.17" 2008.15™ 8.68" 8 AxC
3.83" 123367 1695 0.98" 977" 0.10" 876.19" 441" 12 BxC
3.54"  100.99”  18.58" 0.78" 1523 0247 1771.34” 488" 24 AxBxC
eyl glas
0.12 5.44 0.17 0.02 0.09 0.01 43.11 0.22 120 oS
Error
(M ) RS

8.81 10.70 8.04 11.13 9.34 10.64 9.19 3.56 R e

CV%

#% % ns

..Lp);\}.Lp)aoJu»lcbﬂ):é):w}é)bwﬁé%;q A
", *_** non-significant, significant in the level 5% and 1%, respectively.
A= Culture medium (e iSl>s), B=IBA (indole-3-butyric acid), C=BA (benzyl adenine).
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Table 2. Mean comparison the effect of culture medium and growth regulators on regeneration rate and
percentage of GF677 explants.

&U)LM):

Percentage of regeneration

Gas) sk oo

Regeneration rate (days)

G 53 p 8 ) ) laois (s
Growth Regulators (mg / L)

Sk g5 Sk o5
Type of culture medium Type of culture medium BA) s sl (BA) (ps]
Cytokinin(BA) Auxin (IBA)
WPM MS BS WPM MS BS
44.44°" 11.11¢8 100.00* 15.33%¢ 10.00™* 1433 0.25
55.55% 100.00° 55.55% 1433 9.00" 14.00¢ 0.5
100.00° 33.33F 100.00° 15.33% 10.00™* 14.67 1 0
77.77% 66.66 88.89™ 14.00¢ 10.33* 15.00™ 2
100.00° 100.00° 55.55% 1500 11.00°%" 14.00¢ 4
66.66 44.44° 88.89™ 15.67™ 10.33 12.00°¢ 0.25
44.44°" 55.55% 100.00* 14.00¢ 1433 14.00¢ 0.5
33.33F 77.77% 77.77% 15.33% 10.67 " 9335 1 0.1
77.77% 44.44° 88.89™ 16.00° 10.67 & 14.00¢ 2
66.66 66.66 44.44° 15.00™ 15.00™ 9.00" 4
100.00° 77.77% 100.00° 14.00¢ 14.67 1433 0.25
66.66° 44.44° 100.00° 14.67 11.00°" 14.00¢ 0.5
66.66 66.66 44.44° 1433 11.67° 14,67 1 0.25
33.33F 77.77% 100.00° 15.67™ 11.67° 14.33% 2
66.66 88.89™ 88.89™ 15.00™ 11.33 ¢ 9.66* 4
66.66 77.77% 100.00° 16.00° 11.33° 14.00¢ 0.25
88.89™ 44.44° 77.77% 14.00¢ 10.67 " 15.00™ 0.5
77.77% 44.44° 33.33F 15.00™ 11.33° 14.00¢ 1 0.5
100.00° 88.89™ 55.55% 14.00¢ 11.00°" 15.00*¢ 2
77.77% 88.89™ 77.77% 15.00™ 10.67 " 14.00¢ 4

Means followed by similar letters in each column are not significantly different by LSD test (P<0.05).
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Table 3. Mean comparison the effect of culture medium and growth regulators on shoot numberand shoot

length of GF677 explants.

(o o) o )bl Jsb
Shoot length (mm)

oLt sl

Shoot number

G o3 p 8 ) ) laois (s
Growth Regulators (mg / L)

Sl g Sl g
T . . (BA) ;oS 55 L (IBA) /.5
ype of culture medium Type of culture medium o )
Cytokinin(BA) Auxin (IBA)
WPM MS BS WPM MS BS
1.53™" 0.56% 8.10° 1.11% 0.33°¢ 1.22"% 0.25
1.26°7 3.83% 3.53km 1.00° 1.22% 1.22% 0.5
2.96™° 033" 6.43° 2.44° 0.22° 1.33% 1 0
3.83¢ 1.80™ 3.80% 1.00° 1.00°¢ 1.11% 2
5.96°¢ 3.93% 1.43™ 1.00° 0.66¢ 1.00° 4
3.76% 1.36™ 2.23%4 1.00° 1.00° 1.11°% 0.25
1.60 % 2.40°7 3.73M 1.00° 1.11°% 1.11°% 0.5
1.00%* 1.50"* 4.60 1.00° 1.33% 1.11°% 1 0.1
526" 1.66 * 4,83 1.11% 1.00°¢ 1.11% 2
3.80% 1.66 * 520" 1.00° 1.00° 1.00° 4
486" 1.40% 2.16%" 1.00° 1.00° 1.11°% 0.25
2.50°9 1.40%Y 4267 111’ 1.00°¢ 1.22"% 0.5
2.46 °9 1.76%" 10.77° 1.00° 1.00° 1.00° 1 0.25
2.96™° 2209 1.26™% 1.00° 1.00° 1.33% 2
510" 3.50km 476 1.11°% 1.00° 1.00°¢ 4
2.10%" 7.33¢ 7.23¢ 1.00° 1.00° 1.22% 0.25
313 2.90™ 510" 1.33% 1.00° 1.00° 0.5
5.00% 2.53°4 1.36%% 111 1.00° 1.00° 1 0.5
220" 1.66°" 1.86™ 1.33% 1.33% 1.00°¢ 2
9.26° 1.63 %" 2.267° 1.22% 1.00° 1.22% 4

251 (5l e Ml Aoy 0 mlas ;3 LSD O30 bl Oyt a 55 S rie oy gyl gla Sl
Means followed by similar letters in each column are not significantly different by LSD test (P<0.05).
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Table 4. Mean comparison the effect of culture medium and growth regulators on shoot diameter and leaf

number of GF677 explants.
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Shoot diameter (mm)

(G 53 p 8 ) ) laois (s
Growth Regulators (mg / L)

- :Sh, ¢

Type of culture medium

- :Sh, ¢

Type of culture medium

BA) S sl (IBA) (S|

Cytokinin (BA) Auxin (IBA)

WPM MS BS WPM MS BS
430 0.55" 9.444 120 1.105™ 2.03¢ 0.25
2.77°" 5335 522 0.69"™ 1.839¢ 1.53°* 0.5
5.441m 0.33" 744° 1.43¢ 0.30" 1.43¢ 1 0
5.19™ 3.449° 6.44¢1 1.27%m 1.10&™ 1.80%¢ 2
8.41° 577" 2.88°" 1.839¢ 1.66°* 1.10&™ 4
6.11¢* 240" 3,997 1374 1.06"" 1.63°* 0.25
3.887 433 6.33%1 0.90%" 1.80%¢ 130%™ 0.5
2775 3.449° 6.44 %1 0.54™ 1.06"" 1.50°* 1 0.1
6.86"¢ 3,777 6.44 %1 1.764" 1.33% 1.76% 2
5431 2.99™ 722° 1.40% 1.33% 1.36% 4
6.22¢ 2.99™ 422% 1.70¢" 1.06™ 1.16™ 0.25
426" 3.66"" 5.88"™ 120 1.00™ 1.66* 0.5
5.33%m 2.77°" 13.44° 1.53°* 1.00™ 2.76° 1 0.25
5.95M 411 255" 1.53°* 126%™ 0.90%" 2
6.33%1 577" 733° 2.00°° 2.20° 1.90% 4
4.88™° 12.00° 9.884 1.43¢ 333° 2.00°° 0.25
538%™ 432 6.10%* 1.50* 1.40% 1.60°* 0.5
6.66"¢ 4.44™ 2.66°" 1.839¢ 1.36% 0.96°" 1 0.5
510" 2.99™ 3.449° 1.26%" 1.16™ 113 2
10.44° 255" 4.10™ 1.86% 1.23°™ 1.26%" 4
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Means having the same letter in trait are not significantly different by LSD test (P<0.05).
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Table 5. Mean comparison the effect of culture medium and growth regulators on leaf length and leaf width of
GF677 explants.

Grokes) S0 sl o) S 5 b G 03 p S k) 45, slaws o Jas
Leaf width (mm) Leaf length (mm) Growth regulators (mg/ L)
S b ¢ 5 LSk ¢ 5
Type of culture medium Type of culture medium BA) is sl (IBA) (!
Cytokinin (BA) Auxin (IBA)
WPM MS B5 WPM MS B5
433k 1.33' .66 2033™  16.67™F  23.677 0.25
4.00" 466 266 1500  27.67% 2633 0.5
4.66° 5.66° 7.33*  24.67%"  27.33°F  29.00°" 1 0
3.66" 6.66" 433 25338m  2133™ 27,00°F 2
5.00% 3.33M 3.001 23.33™ 10.337 18.005% 4
533 5.00% 416%™  21.00™  35.00° 25.00™ 0.25
3.66%" 3.001 333" 1533%F 21.00™"  26.67° 0.5
3.001 5.66° 3.001 22.00"  29.33°¢ 11.67% 1 0.1
433k 4667 400" 23677 28004  24.33" 2
4.00 " 5.00% 2.33% 0 1533%F 2267 15.67' 4
4.00 " 5.00% 4.66°7  20.67™  19.67°™  29.00°" 0.25
3.66% 400" 433 667"  3033*T  28.67°" 0.5
4.66° .66 233%  19.67°™  20.33™ 8.00” 1 0.25
3.66 3.66% 4667 23.007T 23337 21.33™ 2
3.001 400 433°% 19337V 2700°%  18.33™" 4
3.33M 7.00%® 3.001 17.33™  33.67™  18.67%" 0.25
3.33M 533 366%™ 17.00"*  31.33%°  19.00"V 0.5
2.33% 3.33M 2.00* 12.33** 32334 12.00 1 0.5
2.33% 533 5.66°  20.33™  3333%  2500%" 2
3.33M 2.33% 3.009  20.67™" 9.00” 23.007" 4
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Means followed by similar letters in each column are not significantly different by LSD test (P<0.05).
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Fig. 1. The effect of culture medium and growth regulators on regeneration and rooting of GF677.

GF677 4 3ai3, 2155k 2o p BA 23 55 f;h"’“ Vsl b WPM S s ,_fl: a
a: Effect of WPM medium containing 1 mg/L BA on the percentage of regeneration of GF677.

GF677 & 403, ol slaas s BA 2J 5 f«gd"*‘“ Vsl b WPM S o ,_fl: b
b: Effect of WPM medium containing 1 mg/L BA on the number of shoot of GF677.

GF677 o )lls Jgb 5 S5 slus , IBA 2J )5 f;h"‘*" v/Yo 3BA 2J s f«gd"*‘“ Vol pb BS c..:sg.-,..;u ©
c: Effect of BS medium containing 1 mg /1 BA and 0.25 mg / 1 IBA on shoot length and leaf number of GF677.

IBA J ;s f;h"’“ +/0 s BA ) f«gd"*‘“ VLol en dals MS ciShows )5 GF677 f54ky;, d
d: Rooting of GF677 in solid MS medium with 1 mg/L BA and 0.5 mg/L IBA.
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