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Figure 1. Mean comparison of cytokinins type and concentration effects on shoot number
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Table 1. Variance analysis of measured traits for micropropagation of Gavane-gaz-angubin

Mean of Squares

SOV df Shoot number Shoot length Leaf number Callus production

Cytokinine 2 T4.7%* 3.01** 360.57** 28619.7**
Cytokinine concentration 3 4.3* 0.80* 36.80** 2673.3**
Auxin concentration 1 27.1%* 0.13™ 84.38** 1500%**
Cyto x Cyto-con 6 2.5* 0.24™ 22.61* 251.7"™
Cyto x Aux-con 2 17.2%* 2.29%* 9.99™ 2890.6*
Cyto-con x Aux-con 3 1.1* 1.65%* 8.56™ 902.7"™
Cyto x Cyto-con x Aux-con 6 0.6™ 0.50* 6.48"™ 1189.2™
Error 72 1.1 0.26 9.02 625

CV (%) 28 25 25 22

P< o0 g P+ ok 0 33 4 LSD ae;l &b p (gl Sme g
Sogine B g0y s

- **p<0.01, *p<0.05 (According to LSD test).
- ns: non significance

SIS 055 S5l n ¢ i la aiS gn ;50 ke Aolie ¥ Jga
Table 2. Mean comparison of different cytokinins effects on proliferation of Gavane-gaz-angubin
Ctyokinine types Shoot number Shoot length (cm) Leaf number Callus production (%)

BAP 4.8% 1.8° 15.5° 79.7%
KIN 2.1° 2.4° 9.6° 21.9°
Ze 2.3 1.9° 9.8° 64.1°

ool <1+ BYLSD (45051 &L o Sileo o e B 045 Kby o ,o 0 S jidie By )
Mean within a column followed by the same latter are not significantly different at p<0.05 according to the LSD test.
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Figure 2. Mean comparison of auxin and cytokinine concentration effects on shoot length

Table 3. Mean comparison interaction of different cytokinins and Auxin effects on proliferation of Gavane-gaz-angubin

Cytokinin Auxin concentration Shoot Shoot length Leaf Callus
types (mg/) number (cm) number production (%)
BAP 6.2° 1.9 17.0° 71.9°
KIN non-NAA 2.1° 2.1° 10.6° 15.6°

Ze 2.5° 2.2° 10.7¢ 40.6°
BAP 3.5° 1.7° 14.0° 87.5%
KIN 0.5 mg/l NAA 2.1¢ 2.6° 9.20¢ 28.1%

Ze 2.0° 1.6° 9.0° 87.5%

ool <1+ OYLSD (y505T &L o Sileo o cime M 055 Kby o ,o 0 S jiiie Bgy>
Mean within a column followed by the same latter are not significantly different at p<0.05 according to the LSD test.
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Figure 3. Mean comparison interaction of cytokinine type, cytokinine concentration and NAA concentration effects
on shoot length
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Figure 4. Mean comparison interaction of cytokinins type and concentration effects on leaf number
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Table 4. Mean comparison of different cytokinin concentrations effect on proliferation of Gavane-gaz-angubin

Cytokonin concentration Shoot Shoot length Leaf Callus production
(mg/) number (cm) number (%)
0.5 2.9° 2.2% 11.1™ 52.0°
1 2.7° 1.9° 10.2° 47.9°
2 3.0° 1.2* 12.2%® 50.0°
4 3.7% 1.8° 13* 70.8°

ol <1+ B)YLSD (45051 &L o Sile o e B 845 Silo o 4o 0 S piiie By )
Mean within a column followed by the same letter are not significantly different at p<0.05 according to the LSD test.
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Table 5. Mean comparison interaction of kind and concentrations cytokinins effect on proliferation of Gavane-gaz-angubin

Auxin concentration (mg/l)

Medium culture Auxin ) 03 06 09
MS IBA 30000 1500 30000 SODCU

NAA 307 100? 45 15%
ca an nca nca

s oA

el (p<+ [+ B) LSD (y305] LU o Sls o g BB 050 Kby o 2 10 S i By >
Mean within a column followed by the same latter are not significantly different at p<0.05 according to the LSD test.
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Figure 5. a) Seedling from seed, b) proliferation of cultured explant, ¢) Rooted seedling, d) Callus production in high
concentration of cytokinine, €) Plant regeneration from callus, f) Adapted plant
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Table 6. Mean comparison medium culture, auxin and auxin concentrations effect on rooting of Gavane-gaz-angubin

Simple effects Rooting (%)

Main root number

Lateral root number Root length (cm)

. MS 407 1.5° 1.6° 3.6

Medium culture —IPMS 250 52 15 342

. IBA 33.5% 2.2% 1.9 3.7%

Auxin NAA 313 13 1.2° 3.3°

0 25° 1.5% 1.8% 3.7?

Auxin concentration (mg/l) 782 32%30 223a ;ga gga
0.9 20.1° 1.2¢ 0.8% 4.2%

el (p<+/+ B) LSD (y305] LU o Sle o gire BB 090 Kby o 10 S i By >
Mean within a column followed by the same latter are not significantly different at p<0.05 according to the LSD test.
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ABSTRACT

Gavane-gaz-angubin (Persian Manna) belongs to Astragalus genus (Leguminosae). This plant is one of
the most important species in Iran for its medicinal value. Considering the low propagation rate of this
plant from seed and cutting, the feasibility of in-vitro propagation of this plant was investigated. Effect of
different types and concentrations of cytokinins such as BAP, KIN, and Ze (0.5, 1, 2 and 4 mg/l) in
combination with NAA (0, 0.5 mg/l) were evaluated for production of apical bud in MS medium.
Experiments were conducted in a factorial based on completely randomized design. Shoots were
transferred to rooting medium and this medium contained different concentrations (0, 0.3, 0.6, 0.9 mg/I)
of IBA or NAA. Results showed that not only the significant effect of different types and concentrations
of cytokinins, but also confirmed effect of various concentrations of NAA on shoots number, leaf number
and shoots length. Results indicated that MS medium containing 4 mg/l BAP lead to production of
highest shoot number (8.5 shoots per explants) as well as the highest leaf number. The highest rooting
production (100%) obtained in MS medium with 0.3 mg/l NAA, Likewise. More than 40 % of plants
were adapted in pots with the mixture of soil, peat and perlite (1:1:1, v/v).
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