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Figure 1. In vitro culture of sainfoin shoot apex; A (1 and 2): shoot apex explants; A (3 and 4): explants growth 2
days after culture; B (1, 2, 3 and 4): shoot apex explants growth stages on medium culture (Khansar+MS+0.1 mgL™
IBA+3 mgL™ BAP); C: explants growth 2 weeks after culture (Shahrkord+MS+0.1 mgL™? IBA+1 mgL™ TDZ); D:
callus induction fro cut ends of explants (Shahrkord+MS+0.1 mgL™ IBA+1 mgL™ TDZ); E and F: multiple shoots
formation (Khansar+MS+0.1 mgL™ NAA+3 mgL™ Zeatin, Khansar+MS+0.1 mgL? IBA+1 mgL™ TDZ); G: vitrified
explants (Shahrkord+MS+0.1 mgL™ NAA+3 mgL™ Zeatin); H and I: rooted explants of Khansar and Shahrkord
cultivar on growth regulators free medium.
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Table 1. Variance analysis of cultivar and plant growth regulators effect on in vitro growth, shooting and rooting of

shoot apex sainfoin

MS MS
SOV df Percentage  Percentage Percent_age Number Shoot Percentage df Percentage Root
of callus of of multiple of shoots length of explants of length
induction shooting shoots per explants vitrification rooting
ultivar (A) 1 32207 157.86™  22614.26" 44.18" 0.22" 16.79 1 38747 0.25™
wxin (B) 1 7.62"™ 467.01" 814.06" 0.96" 0.0007" 16.24" 1 231" 0.07™
ytokinin (C) 5 13.53™ 210.46™ 1725437 1.25 31" 6.38™ 3 3248" 0.76™
AxB 1 21227 0.11" 2987.39” 429" 0.46"™ 19.23" 1 0.82" 0.000008™
AxC 5  48.62" 182.62"  1735.68™ 1577 162" 20.15" 3 22827 0.64™
BxC 5 11757 825.07" 190.88™ 0.97" 0.96™ 6.24"™ 3 0.93" 0.07™
AxBxC 5 2.72™ 32.8™ 399.56" 1.1 0.87" 0.58" 3 4,29 0.19™
Error 48 1.96 102.3 185.29 0.42 0.27 2.99 32 1.38 0.13
CV% 42.9 11.9 31.46 28.53 26.9 77.38 52.44 35.52
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Figure 2. In vitro response of shoot apex explants of the two cultivars of sainfoin (A) and the effect of auxin type on
the percentage of callus induction (B)
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Table 2. The effect of auxin on shooting and shoot
the glass induction in shoot apex sainfoin

Percentage Multiple

Auxin of Shoots Vitrification
-1 0,
(mgL") shooting (%) (%)
Control 81.25° 21.27° o°
NAA (0.1) 82.48° 39.91% 13.03°

IBA (0.1) 87572 46.63° 5.99%
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Figure 3. The effect of cytokinin type and concentration on in vitro shooting from sainfoin shoot apex explants
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Cultivar Auxin Cytokinin Multiple Shoots Number of shoots Shoot length Root induction
(mg/l) (mgl/l) (%)T h per exg’l_ant (cm) (%) _
Khansar 0 0 42,54 1o 1.6 3.35° 60.16°
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ABSTRACT
The growing demand for animal products has made importance of the utilization of biotechnological
techniques in improvement of forage crops such as sainfoin. In this research, the effects of different levels
of auxin (NAA and IBA) and cytokinin (BAP, Zeatin and TDZ) on in vitro growth response of shoot apex
explants of Shahrkord and Khansar cultivars of sainfoin were investigated. For this, shoot apex explants
were prepared from 4-7 days old seedling grown and cultured on solidified MS medium containing
different levels of auxin and cytokinin. The results indicated that the percentage of multiple shoots,
number of shoots per explants and shoot length were significantly influenced by cultivar, plant growth
regulators combination and its interaction. The percentage of multiple shoots and number of shoots per
explants were varied from 0 to 89.7% and 1 to 5.03, respectively. Generally, the percentage of callus
induction, multiple shoots and number of shoots per explant in the Khansar cultivar was significantly
higher than those of Shahrkord cultivar. The highest percentage of shoots (98.15%), multiple shoots
(89.17%) and number of shoots per explant (4.3) were obtained in the Khansar cultivar with MS medium
containing 0.1 mgL™ IBA and 3 mgL™ BAP. Root induction and appropriate growth of roots were
observed on MS medium without plant growth regulators. These results are highly valuable for in vitro
culture and micropropagation of sainfoin as well as in breeding programs and transformation of this plant.
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