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Effects of Zeatin and IAA on Pepper Embryogenesis by Shed-microspore Culture
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Abstract: Effects of zeatin and IAA on embryogenesis by shed-microspore culture was carried out on pepper
genotype 17212 using anthers with 10% purple tip containing a mixed population of mid to uninucleate
microspores. Plant growth regulators supplemented in the double layer media were 0.0, 0.1, 0.5, 1.0 mg/L zeatin
with 0.0, 0.5, 0.8, 1.8 mg/L IAA. It was found that 0.1 mg/L zeatin and 0.5 mg/L IAA induced significantly highest
40.8% embryo and 35.9% regenerated plants. Ploidy levels of regenerated plants were determined by flow
cytometry. It was found that 62% were haploid and 38% were spontaneous doubled haploid. Transferred shed

microspore culture can be used efficiently for double haploid production in pepper.
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Table 1. Effects on zeatin and IAA concentrations on embryogenesis and plant regeneration by shed-microspore
culture of pepper
Embryogenesis1 Plant regeneration1
Treatments (%) (%)
1 0.0 mg/L zeatin + 0.0 mg/L IAA 0.0° 0.0°
2 0.0 mg/L zeatin + 0.5 mg/L IAA 0.9° 0.9°
3 0.0 mg/L zeatin + 0.8 mg/L IAA 1.4° 1.4°
4 0.0 mg/L zeatin + 1.8 mg/L IAA 1.0° 1.0°
5 0.1 mg/L zeatin + 0.0 mg/L IAA 0.5° 0.5°
6 0.1 mg/L zeatin + 0.5 mg/L IAA 40.8° 35.9°
7 0.1 mg/L zeatin + 0.8 mg/L IAA 31.2° 29.0%
8 0.1 mg/L zeatin + 1.8 mg/L IAA 11.2° 10.6°
9 0.5 mg/L zeatin + 0.0 mg/L IAA 4.4% 4.4%
10 0.5 mg/L zeatin + 0.5 mg/L IAA 20.8° 19.2°
11 0.5 mg/L zeatin + 0.8 mg/L IAA 30.0° 27.0°
12 0.5 mg/L zeatin + 1.8 mg/L IAA 7.6% 7.6%
13 1.0 mg/L zeatin + 0.0 mg/L IAA 2.8% 2.8%
14 1.0 mg/L zeatin + 0.5 mg/L IAA 6.8% 6.5
15 1.0 mg/L zeatin + 0.8 mg/L IAA 6.8% 6.6%
16 1.0 mg/L zeatin + 1.8 mg/L IAA 7.6% 7.6%

'Data are expressed as mean values. Mean values with different letters in the same column differ significantly at P<0.05
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Figure 1. Effects on zeatin and IAA on embryo and plant responding by shed-microspore culture of pepper

genotype 17212

A) Pepper bud and anther with 10% purple tip containing a mixed population of mid to

uninucleate microspores, which is at the optimal stage for shed microspore culture

B) Microspore at the optimal stage with development at mid uninucleate

C) Separated microspore after shed microspore culture for 14 days

D) Developing microspore to embryo via shed microspore culture

E) Developing embryo to regenerated plant from haploid plants

F) Regenerated pepper plant prepared for flow cytometry assay
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Table 2. Evaluation of plant regeneration with different concentrations of zeatin and IAA by shed-microspore

Regenerated plants1 (%) Total of

Treatments 14 5 4 regenerated

days 8 days days 56 days plantsw %)

1 0.0 mg/L zeatin + 0.0 mg/L IAA 0+0° 0+0° 0+0° 0.0 +0.000°
2 0.0 mglL zeatin + 0.5 mg/L IAA 0+0° 03+0.153°  03+0153°  0.3+0.153" 0.9 +0.458"
3 0.0mg/L zeatin + 0.8 mg/L IAA 0.2+ 0.133° 04+0.163°  04+0163°  0.4+0.163 1.4 +0.521°
4 0.0mg/lzeatin+1.8mg/LIAA  02+0.133° 04+0163°  02+0.133  02+0.133 1.0 +0.365°
5 0.1mg/lzeatin+0.0mg/LIAA 0.1 +0.1° 02+0133°  01x01° 0.1+0.1° 0.5+ 0.401°
6 0.1 mg/L zeatin + 0.5 mg/L IAA 8 +1.202° 11.7 + 1.359° 8+1.095°  82+1.095 35.9+4.175°
7 0.1mg/Lzeatin+0.8mgLIAA 69+ 1.169" 75+1.108°  77+1174° 69+1.174° 29.0 +4.320%
8 0.1mglzeatin+1.8mgLIAA  25+0.734° 28+0917° 28+0917° 25+0917° 10.6 +3.222°
9 05mglzeatin+00mgLIAA  1.1+0433°  1.1:0433° 1.1+0433"°  1.1+0433" 4.4+1733°
10 0.5mg/L zeatin + 0.5mg/L IAA 4.5+ 1.222° 46+1108°  51+1.251° 5+1.251° 19.2 + 4.699°
11 0.5mg/Lzeatin + 0.8 mg/LIAA 6.8+ 1.428" 6.9+ 1402 68+1373" 65+1373°  27.0+5487"
12 05mgllzeatin+1.8mg/LIAA  1.9+0277°  1.9+0277° 1.9+0277° 1.9+0277" 7.6+1.108"
13 1.0 mg/Lzeatin + 0.0mg/L IAA 0.7 +0.26" 07+0260° 07+026°  07+026" 2.8+1.041"
14 1.0mg/Lzeatin + 0.5mg/LIAA  1.4+0.34% 1.7£0367°  1.7+0367° 1720367 6.5+ 1.392%
15  1.0mgllzeatin + 0.8 mg/L IAA  15+0477°  1.7+0448" 17+044°  1.7+0448"° 6.6+ 1.790%
16 1.0mgllzeatin + 1.8mg/L IAA  1.9+0407°  1.9+0407° 1.9+0407° 1.9+0.407" 7.6+1.628%

'Data are expressed as mean value + SD. Mean values with different letters in the same column differ significantly at P<0.05
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