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In vitro studies on effects of Ferrioxamine B on chickpea (Cicer
arietinum L.) growth and chlorophyll content
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Abstract. The availability of iron for roots has been demonstrated as a critical factor in plant production. The addition of
synthetic iron chelates to soil is a common practice in agriculture, which is not economically beneficial. Besides, chemical
iron fertilizers cause many problems such as food contamination and environmental pollution. Development of natural
Ferrioxamine B as an efficient and safe iron source may be the best strategy to overcome plant iron deficiency and
prevention of synthetic agent pollution. The present study investigates the ability of a hydroxamate type siderophores
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(Ferrioxamine B) as a substitute Fe source during tissue culture of chickpea plants. For this purpose, embryo axes from
chickpea seeds were surface sterilized and cultured in 1/2MS and MS culture media including 3% sucrose and 0.8%
agar with Ferrioxamine B or Fe-EDTA. The root and shoot length, shoot and root dry weight, total fresh and dry
weight, as well as chlorophylls a and b were analysed. Results indicated that Ferrioxamine B did not increase
chlorophylls a and b in comparison with Fe-EDTA. However, rooting (22%), total dry weight (38%) and root (75%)
and shoot (22%) dry weight significantly (p<0.05) increased in MS containing Ferrioxamine B in comparison with Fe-
EDTA. Consequently, Ferrioxamine B is introduced as a cost-effective and applicable Fe source to favour iron

deficiency in vitro.

Keywords. chemical fertilizer, iron chelate, iron deficiency, siderophore, tissue culture
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Table 1. Different iron treatments applied in MS medium.
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Table 2. Shoot morphology, rooting percentage, chlorosis and necrosis of chickpea in different iron treatments.
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Fig. 1. Effect of different treatments of iron and culture media on chickpea seedling morphology. A. Effect of culture

media concentration. B. Effect of iron source.
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Table 3. Chlorophyll content of chickpea in different treatments of iron and culture media.

Chl a/b Chl a+b (mg/g) Chl b (mg/g) Chl a (mg/g) CiS e 5 bl
(oaT 55 MS
47 +0.412 32.3 % 3.96¢ 5.6+ 0.52¢ 26.6 % 3.55¢ o O
3.6+0.230 158.0 + 13.38% 34.4 + 2.95° 123.7 +10.98% MS+Fe- EDTA
4.0+0.35® 90.8 +11.71° 18.6 + 3.42% 72.2 + 8.74¢ MS+B oSl
5.1+1.12% 87.3+7.19¢ 17.5 + 4.26° 69.9 + 3.09° (AT 054 V/YMS
41+021% 173.6 + 11.30° 34.6  3.19° 139.1 +8.34° V/YMS+ /v Fe- EDTA
43 +0.20% 1425 +8.70 27.0 +1.88% 115.4 + 7.415 VIMS+HAVYB LS 5
ol g
(aeite) o f3b0 (i) 4y ol Fe-EDTA
25.0 A 8.0 A A = BoslsTed
20.0 o B 6.0 I
15.0 oo 40 C B Bc BC
10.0 D o= E I I -
i Al
0.0 0.0
MSs V2MS MSs 12 MS
(Ll ) 4L 7 (13 (o7l ) 5 3 (03
0.4 A 0.040 BC AB ¢ )
B
0.3 c BC o 0.030 D I,
0.2 ’ 1 Iz l oo [ F X I
I I
0.1 0.010
0.0 0.000
MS 12 MS MS 12 MS
(o f1p ) il i i3 (ol p ) gy i 039
0.016 A A
0.04 B
0.012 I
0.03 A BC _ AB c I
o ¢ ¢ 0.008
0.02 T z D D
x 0.004 I
0.01 1
0.00 0.000
MS 12 MS Ms 12 MS

S5 amalS Wi sla el T slajles 5 outS bass ST -Y I
Fig. 2. Influence of culture media and iron treatments on chickpea seedling growth parameters.
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