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Effects of different auxin solutions on rooting of Alfalfa (Medicago sativa L..)
cuttings
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ABSTRACT

Alfalfa is a cross-pollinating forage crops, so that maintenance and multiplication of selected plant material from
breeding programs through seed is impossible. VVegetative propagation of selected plants through cutting allows rapid
and reliable multiplication of alfalfa clones. This study examined the root development of three ecotypes, Nikshahri,
Hamedani and Sequel, of alfalfa cuttings after dipping in two auxin’s growth regulators, IAA (Indole acetic acid) and
IBA (indole butyric acid) different solutions include 0, 25, 50, 100, 200 and 400 mgl™ for 8, 16 and 24 hours. The
study was performed in a full factorial design in RCBD with three replications. The results indicated that untreated
cuttings with regulators produced no roots, while, all auxin treatments stimulated rooting on almost cuttings. Dipping
treatments in 100 mgl™ of auxin solutions for 16 hour produced the most root development. Among studied alfalfa
ecotypes, Nikshahri showed highest rooting development. This method is more rapid, efficient and cost-effective than
other vegetative reproduction methods in alfalfa which can be utilized in breeding programs such as producing
synthetic and hybrid varieties and also maintenance and reproduction of different selfing generations in alfalfa.

Keywords: Alfalfa clones, Indole acetic acid, indole butyric acid, rooting, vegetative propagation.
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Table 1. Summary of analysis of variance for effects of auxin type (AT), auxin concentration (AC), duration (D) and
alfalfa ecotypes (E) on rooting percentage, root number and length of longest root on alfalfa cutting

M.S.

S.ov df Rotting rate Root number Length of longest root

(%) per cutting (cm)

Replication 2 27.88™ 8.20™ 5.92"
Auxin type (AT) 1 92.46" 27.05"™ 1.31"
Auxin concentration (AC) 4 32761.63" 802.46™ 124.06™
Duration (D) 2 7.63™ 60.39" 3.37™
Ecotype (E) 2 1083.10™ 728.33" 18.63"
AT x AC 4 397.77" 49.92" 3.72™
AT xD 2 97.80" 14.51" 0.68™
AT xE 2 2.29™ 41.22" 3.82™
AC x D 8 896.54™ 143.21™ 9.10™
AC xE 8 158.19™ 322.70" 20.74™
DxE 4 68.53™ 68.82" 2.16™
AT x AC xD 8 42.73™ 23.11™ 1.21™
AT xAC x E 8 12.65™ 28.09™ 1.22™
ATxDxE 4 75.74" 14.18™ 1.20"
ACxDxE 16 29.27™ 106.02" 3.34"
AT xACxDXE 16 23.95™ 18.94"™ 0.75™
Error 178 33.44 14.20 1.85

ns, * and ** Significant at the 0.05 and 0.01 level, respectively.
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Table 2. The interaction effects of different concentration treatments of two auxin types (IAA and IBA) on means of
rooting rate and root number per cutting in alfalfa

Auxin concentration

Auxin type

1AA

IBA

(mgl?) Rooting rate Root Rooting rate Root
(%) number (%) number

25 46.15 10.87 44.26 8.78

50 51.89 12.35 58.30 9.09

100 85.63 13.60 86.41 14.62

200 47.04 9.30 44.41 10.04

400 21.67 3.24 13.15 3.67
LSD (P<0.05) 2.96 1.95 2.96 1.95
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Table 3. The interaction effects of auxin concentrations and dipping duration on rooting rate (%) in alfalfa

Auxin concentration (mgl™)

Duration (h)

25 50 100 200 400
8 2061 50.33 83.06 54.11 19.72
16 4217 51.94 89.83 47.33 18.55
24 52.83 63.00 85.17 35.72 13.94
LSD (P<0.05) 4.39
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Table 4. The interaction effects of auxin concentration and alfalfa ecotypes on rooting rate (%) in alfalfa

Ecotypes

Auxin concentration (mgl™)

25 50 100 200 400
Nikshahri 46.72 58.22 91.33 52.67 20.33
Hamadani 48.61 52.50 84.44 40.56 15.83

Sequel 40.28 54.55 82.28 43.94 16.06

LSD (P<0.05) 357
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Table 5. Means interaction effects of auxin type and auxin concentration on three alfalfa ecotypes on root number per

alfalfa cutting

. . Alfalfa ecotypes

Auxin type Duration (h) Nikshahri Hamadani Sequel
8 57.07 50.67 46.33

IAA 16 54.07 45.87 49.93

24 52.73 50.20 47.40

8 55.53 49.80 46.93

IBA 16 53.73 47.20 46.73

24 50.00 47.20 46.60

LSD (P<0.05) 391
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Table 6. Interaction Effects of auxin concentration, duration of dipping and alfalfa ecotypes on root number and root
length on alfalfa cuttings

Auxin Duration Root number per cutting Length of longest root (cm)
concentation (h) Nikshahri Hamadani Sequel Nikshahri Hamadani Sequel
8 7.67 5.50 9.10 6.17 3.78 5.85
25 16 9.83 7.60 10.93 5.83 4.10 5.95
24 17.33 8.22 12.33 5.07 4,61 5.67
8 22.67 9.97 3.94 6.00 6.22 2.58
50 16 12.00 7.20 4.00 5.02 5.42 3.17
24 12.68 16.55 7.50 5.10 6.97 4.00
8 13.33 5.04 11.49 6.67 3.29 5.34
100 16 35.83 8.56 10.97 7.42 6.51 5.00
24 23.17 11.58 7.01 8.00 6.17 5.28
8 7.08 8.38 11.17 4.78 5.92 5.25
200 16 14.25 10.11 10.08 3.92 4.19 3.08
24 4.33 9.00 12.62 3.45 6.42 4,77
8 4.92 5.28 3.62 2.25 4.48 211
400 16 3.83 2.17 3.00 1.75 2.33 1.36
24 3.67 2.33 2.25 1.25 1.33 1.00

LSD (P<0.05) 4.45 1.21
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