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Comparison of ploidy identification methods for regenerated plants from

pepper anther culture
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(Institute of Vegetable, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: In order to explore an accurate, efficient, and applicable ploidy identification method for regenerated plants
from pepper anther culture, in this study, 60 regenerated plant lines from 10 genotypes of pepper anther culture were used
as the test materials. The ploidy identification was conducted by adopting the plant fertility detection method and DNA
flow cytometry, combined with the chromosome counting method of root tip cell squash. The advantages and disadvantag-
es of different methods were compared. The results indicated that the accuracy rate of ploidy identification by DNA flow
cytometry was 96.67%, this method was rapid and convenient, but it had high cost and was prone to peak bias. The pollen
vitality detection method had an accuracy rate of 100% in determining the odd-even ploidy of regenerated plants' chromo-
somes, but it could not distinguish the specific ploidy of regenerated plants. The combination of pollen vitality detection
method and DNA flow cytometry detection method could significantly reduce the identification cost, improve the accura-
cy rate and efficiency. That is, for the lines that have already flowered, the pollen vitality detection method could be used
to determine the odd-even ploidy of chromosomes, which was convenient for early chromosome doubling treatment; for
the lines that flowered later, the DNA flow cytometry detection method should be used in the seedling stage. If there were
difficult-to-determine situations such as peak bias, the pollen vitality could be combined to determine the ploidy of regen-
erated plants.
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Table 1 Name, source, type and number of regenerated lines of the tested pepper varieties

Ry A AR PHEM R R A AR
Fruit type Variety name Number of regenerated line ~ Source of variety
A 27525 24 TR TR ZFE R A IR A
Goat horn pepper Huazhixiu No. 2 Henan Yuyi Seed Industry Technology Development Co., LTD.
FERIR I 808 14 TR AL A R )
Short-fingered pepper Zhongshun 808 Henan Zhongshun Agricultural Science and Technology Co., LTD.
FH 5 5 T S L LR B 5T T
Fengkang No. 2 Henan Red and Green Pepper Research Institute
PC477 3 T R W2 A AT B 2 7]
Henan Oulande Seed Industry Co., LTD.
PC484 3 TR R = AL A R 2
Henan Oulande Seed Industry Co., LTD.
A FH TR KA F, 2 TR A R FHEOR A B A 7]
Cow horn pepper Yuyuandajiao F, Henan Yuyuan Technology Development Co., LTD.
E LR 3 B EMERH R AR AR
Xinshidai Henan Yuyi Seed Industry Technology Development Co., LTD.
2 T LA 1 TR A AR 2 B BRI JE T
String pepper Unnamed string pepper Institute of Vegetable, Henan Academy of Agricultural Sciences
275128 1 R BEMERHR RA R AR
Huazhixiu 128 Henan Yuyi Seed Industry Technology Development Co., LTD.
TR 4 TS AL A PR A =
Bolayanli Hunan Xingshu Seed Industry Co., LTD.
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Table 2 The pollen vitality, seed-setting condition and the result of flow cytometer detection

of 60 regenerated lines of pepper

AR e IE ST I A 3 e £ I £ AR ALk
Number of regenerated lines Pollen vitality Peak of flow cytometer Assumed ploidy Number of regenerated lines ~ Seeds or not
15 0 100 FLfE4R Haploid 13 75 No
300 = {4k Triploid 2 7 No
19 2.02%~31.63% 100 FLfE4A Haploid 17 75 No
150 JEHEAER Aneuploid 1 75 No
150 JEBE 51K Aneuploid 1 /b & Thimbleful
26 81.18%~98.49% 200 Zf%¥k Diploid 23 /2 Yes
400 VU fE54A Tetraploid 2 J& Yes
100200 JRA A Polyploid 1 A Yes
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Fig. 1 Distribution of DNA content in regenerated plants obtained from pollen culture of pepper determined

by flow cytometry
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Fig.2 The number of chromosomes in root tip cells of the regenerated lines detected by flow cytometry as non-equal-sized

sets (aneuploid)was stained by microscopic examination
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