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Optimization of potato anther culture techniques

ZHU Xu', WEI Jia', LI Nan', MU Shujing', GUAN Kexing', YU Hongzhu®, HE Hongxia', LI Yidan’

(1. Institute of Agricultural Biotechnology, Jilin Academy of Agricultural Sciences (Northeast Agricultural Research Center of China)/
Jilin Provincial Key Laboratory of Agricultural Biotechnology, Changchun 130033, Jilin, China; 2. Institute of Grassland and Ecology,
Jilin Academy of Agricultural Sciences (Northeast Agricultural Research Center of China), Gongzhuling 136100, Jilin, China, 3. Staple
Food Engineering Research Center, Jilin Academy of Agricultural Sciences (Northeast Agricultural Research Center of China),
Changchun 130033, Jilin, China)

Abstract: Anther cultivation of potato diploids is a critical technology for obtaining diploid plants and accelerating ploidy
breeding. However, challenges such as low induction frequency and difficulties in seedling differentiation have limited its
widespread application. This study aimed to establish an efficient pollen culture system to address these bottlenecks. Us-
ing pollen from tetraploid potato variety Neishu No. 7 as material, the culture medium formula was optimized to identify
components suitable for pollen tissue induction and plant differentiation in this variety. The results showed that the medi-
um MS+30 g- L sucrose+7 g-L" agar+1 mg-L" nicotinate(NAA)+ 1 mg- L' 2,4-dichlorophenoxyacetic acid(2,4-D)+
0.5 mg- L' cytokinin (KT) demonstrated superior efficacy in inducing potato pollen callus formation. The medium MS+
30 g-L" sucroset7 g-L"' agar+5 g-L" activated charcoal (AC)+ 0.5 mg- L™ indoleacetic acid(IAA)+ 2 mg-L" zeatin ZT+
2 mg- L' 6-benzylaminoguanine (6-BA) exhibited better differentiation performance. This system successfully induced
diploid plants in D126 potato, preliminarily demonstrating broad adaptability potential. The study successfully established
an efficient pollen culture system for Neishu No. 7, significantly improving cultivation efficiency while showing promise
for applications in other varieties, which lay a foundation for diploid potato breeding.

Key words: Potato; Anther culture; Diploid; Callus induction; Differentiation
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Fig. 1 Flowchart of potato anther culture
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Fig. 2 The anthers in three kinds of culture media
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Table 1 The anther browning rate and callus induction rate in three different culture medias

e BRI 28 L% RS FH LA SR
Code Number of inoculated anthers Browning rate/% Number of callus induction Callus induction rate/%
Y1 128 100 8 6.25

Y2 128 100 2 1.56

Y3 128 100 0 0.00
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Fig. 3 Callus derived from Neishu No. 7 anthers cultured
on Y1 medium
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Note: A. Microscopic image of tetraploid potato root-tip chromosome; B. Microscopic image of root-tip chromosome from anther-regenerated

plant.
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Fig. 5 Microscopic image of potato root-tip chromosomes under a light microscope at 10x100 magnification
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Note: A. The plant on the left is tetraploid, and the plant on the right is diploid; B. The terminal leaflet on the left is from the tetraploid plant, and

the terminal leaflet on the right is from the diploid plant.
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Fig. 6 Comparison of plant traits between tetraploid and diploid Neishu No. 7
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Fig. 7 Microscopic image of root-tip chromosomes of
D126 under light microscope at 10x100 magnification
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