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ABSTRACT This experiment was conducted to find out the optimum cultural conditions for the propagation of M.9
apple rootstocks such as EMLA M.9 and NAKB T-337 in vitro. Murashige and Skoog (MS) medium supplemented
with 1.0 mg-L™* BA, 0.1 mg- L™ IAA, 30 g- L™ sucrose, and 8 g+ L™ agar was suitable for shoot proliferation.
Removing of apical meristem and horizontal placing of explants on medium increased shoot proliferation significantly.
The best rooting was obtained on 1/2 MS medium supplemented with 0.5 mg - L™ IBA, 20 g - L™ sucrose, and 8 g - L™

agar.
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Table 1. Effect of media on shoot proliferation of EMLA M.9 apple rootstock.

__ No. of shoots Shoot length Fresh weight per explant
Medium per explant (cm) ? g(g)p P
MS 4.8 ab 0.7 a 35a
LS 50 a 05 a 32 a
LP 42 b 05 a 21b

’MS: Murashige & Skoog, LS: Linsmaier & Skoog, LP: Quorin & Lepoivre. Each medium contained 1.0 mg-L™ BA, 0.3 mg-L™
IBA, and 0.5 mg - L™ GAs. Explants were placed vertically on agar medium.
YMean separation within columns by Duncan’s multiple range test, P=0.05.

Table 2. Effect of cytokinins on shoot proliferation of EMLA M.9 apple rootstock’.

Cytokinin No. of shoots Shoot length Fresh weight per explant
(mg-L? per_explant (cm) ©
Control 14 ¢ 15 a 10b
BA 0.5 55¢c 0.8 bc 17 b
1.0 85Db 05¢c 21 a
20 105 a 05¢c 35 a
Kinetin 0.5 21d 11 ab 10 b
1.0 23d 11 ab 13b
20 23d 15 ab 18 b
0.5 BA+0.5 kinetin 81lb 0.8 bc 22 a

“MS medium containing 30 g-L™ sucrose and 8 g-L™ agar was used and its pH was adjusted to pH 5.8. Explants were placed

vertically on agar medium.

YMean separation within columns by Duncan’s multiple range test, P=0.05.
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Table 3. Combinational effect of BA and auxins on shoot proliferation of EMLA M.9 apple rootstock’.

Auxin No. of shoots Shoot length Fresh weight per explant
(mg-L? per_explant (cm) )
Control 123 & 11a 45 a
IAA 0.1 137 a 09 a 43 ab
05 84 b 05b 39 a
IBA 0.1 75b 06 b 27 a
05 79 b 13 a 38 a
NAA 0.1 56 b 12 a 24 b
0.5 70 b 1.0 ab 22b

’MS medium containing 1.0 mg - L™ BA, 30 g+ L™ sucrose and 8 g-L™ agar was used and its pH was adjusted to pH 5.8. Explants

were placed horizontally on agar medium.

YMean separation within columns by Duncan’s multiple range test, P=0.05.

Table 4. Effect of explant orientation on shoot proliferation of EMLA M.9 apple rootstock’.

Orientation No. of shoots Shoot length Fresh weight per explant
per explant (cm) (9)
Vertica 5.8 b" 22 a 17 a
Horizontal A 59 b 07 b 23 a
Horizontal B’ 85 a 05 b 21 a

“MS medium containing 1.0 mg-L™ BA, 30 g-L™ sucrose and 8 g-L™ agar was used and its pH was adjusted to pH 5.8.

YShoot tip of explant was eliminated.

*Mean separation within columns by Duncan’s multiple range test, P=0.05.
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Table 5. Effect of MS medium strength on rooting of EMLA M.9 apple rootstock®.

Strength Percent of rooting No. of roots Length of root Callus
(9%0) per explant (cm) development”

173 MS 100 & 77 a 23 a 25a

12 MS 91.7 a 82 a 25 a 25a

1 MS 165 b 05 a 0.6 a 03 b

“MS medium containing 1.0 mg - L™ IBA, 20 g- L™ sucrose and 8 g-L™ agar was used and its pH was adjusted to pH 5.8.
Y0: No callus development, 5: Very high development of callus.
*Mean separation within columns by Duncan’s multiple range test, P=0.05.
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Table 6. Effect of auxins on rooting of EMLA M.9 and M.9 NAKB T-337 apple rootstock®.

Auxin Percent of rooting No. of roots Length of root Callus
(mg- LY (%) per explant (cm) devel opment”
EMLA M.9
I1AA 0.2 428 " 30c 29 b od
0.5 57.1 bc 4.0 be 25 bc od
1.0 80.0 ab 28 c 25 bc od
15 100.0 a 25¢ 25 bc od
IBA 0.2 85.7 ab 20c 29 b od
0.5 95.0 a 45 bc 29 b 10c
1.0 71.4 abc 80 b 27b 3.0 bc
15 100.0 a 145 &b 44 a 37b
NAA 0.2 100.0 a 80 b 17c 50 a
0.5 100.0 a 11.0 ab 0.8 cd 50 a
10 100.0 a 18.0 a 05d 50 a
15 100.0 a 185 a 02d 50 a
M.9 NAKB T-337
I1AA 0.2 332¢c 21d 1.8 de 00d
0.5 60.0 abc 33 cd 2.0 cde 00d
1.0 46.6 bc 3.7 cd 1.7 de 0.7 cd
15 934 a 7.1 bed 2.9 cde 12c
IBA 0.2 80.0 &b 6.2 bcd 4.4 be 18 c
0.5 934 a 9.9 abc 6.7 a 32b
10 86.6 ab 115 &b 3.8 bed 38b
15 934 ab 12.7 &b 2.1 cde 39 ab
NAA 0.2 934 a 11.3 ab 58 ab 50 a
05 80.0 &b 3.6 cd 08 e 37 a
1.0 100.0 a 16.3 a 08 e 50 a
15 80.0 ab 4.2 cd 0.7 e 36 a

“MS medium contained 20g - L™ sucrose and 8 g+ L™ agar was used and its pH was adjusted to pH 5.8.
Y0: No callus development, 5: Very high development of callus.
*Mean separation within columns by Duncan’s multiple range test, P=0.05.
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