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Abstract. Polyploidy ( or whole-genome doubling ) is an important pathway for plant
speciation, with existing angiosperms possibly occurring once or even multiple times. The
traditional definition of polyploidization is that the number of chromosomes doubles relative to
the ancestral group. The most commonly used research method for understanding polyploidy
is karyotype analysis, which provides basic cytological parameters of the studied species,
including chromosome number, ploidy level, karyotypic asymmetry, and karyotype coefficient
of variation. At present, karyotype research has evolved from basic parameter analysis of
species to multi-group/multi-disciplinary study, with an associated shift from lower taxonomic
level (e.qg., population, species, or family/genus) to higher taxonomic level research (e.g.,

Wk B 3. 2018-11-24, BMEH M. 2019-02-21,
FEETH . FK AR IS TH (31670206) 5 P EFERE A &M HE5E 2R L 3T (XDA 20050203)
This work was supported by grants from the National Natural Science Foundation of China (31670206) and Strategic Priority Re-
search Program of Chinese Academy of Sciences ( XDA 20050203) .
fEE A PVOR(1990- ), B, WIS A, BRI Il A e (o (it (b5 20 i b 7 ( E-mail . sunwenguang@mail. kib.ac.cn)
« @B IAMEE (Authors for correspondence. E-mail; lizhimin_ vip@163. com; sunhang@mail. kib. ac.cn) ,



55 2 1)

INIOESE ;e OB 2 88 ST Z R E LT 5 P O R 261

tree of life). In addition, the integration of phylogeny and karyotypes will provide insightful
evidence on the potential evolutionary characteristics and tendencies of karyotypes, and the
cytological mechanism driving the evolution of plant diversity at the phylogenetic scale.
Furthermore, exploring cytological features of the chromosome atlas or polyploidy at the
regional or floral scale will help elucidate the influence of geo-ecological environmental shifts on
chromosome ploidy. Additionally, constructing a regional chromosome atlas will shed light on
the formation and evolutionary history of flora. Plant karyotype research provides new ideas for
study on the origin and evolution of systematics, molecular phylogeny, tree of life, and floristic
geography. As new methods are used in plant karyotype analysis and polyploidy, results on
the effects and mechanisms will reveal the chromosomal evolution and cellular geographic
features of plant groups and flora. Future trends in plant cytology research will be multi-
disciplinary and integrate evidence from various research fields and will clarify the causes and
significance of plant karyotype diversity at different levels to more fully understand plant

species diversity and speciation.
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Plant polyploid formation pathways and diploidization
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Table 1 Chromosome data of embryophytes (higher plants)
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Table 2 Summary of karyotype-related parameters

BRSH 45 Y JEL 46 SCHk
Karyotype parameter Abbreviation Karyotype formula Original reference
(o R I 5L X [46]
A0 G oA KR 2n [46]
PR BE BRI THL [46]
B fh K CL L+S [46]
L r L/S [46]
PR E Cl S/(L +9) [46]
Levan ik R 5t W% 3 [53]
Stebbins AU XHR F 8512 KA L3k 4 (2]
Yo (A K B S 5 R CVo, (sCL/ xCL) x 100 = A,x 100 [51]
USSERUS ATt CV¢ sCl / xCl x 100 [51]
R R R R 4L Al CV¢, x CVCI/100 [51]
Y AR RR R AR Mca Mean (L-S) /(L +S) x 100 = A x 100 [50]
Arano #% B FRAE £ AsK% e A KR AL/ R e LA BEE T x 100 [54]
R Rt EoE A e TF% e (6, {1 S R D/ 4 2H B (A B R < 100 [55]
Beta AR RS FR R A, 1 -MeanS /L [56]
MR AT R £ A, sCL / xCL [56]
KBRS R AL A Mean (L -=S)/(L +9S) [57]
I RIXFRHE 5L Syi (Mean %K /Mean K&K ) x 100 [58]

£3 Levan £ R BESLRS
Table 3 Chromosome classification
system of Levan et al.'®!

% 4 Stebbins!? #Z B4 H AR
Table 4 Karyotype asymmetry (KA)
classification of Stebbins?

B R P AR DA 455
Arm ratio Location of centromere Abbreviation
1.00 IE PR 22hL M
1.01~1.70 TG 22 RLIX m
1.71~3.00 iR 22 KL IX Sm
3.01~7.00 IRIHIEERE AR st
7.01~00 Ui P A 2L X t

B L (e i) BHRT 21 Y ERE (%)
Ratio Proportion of chromosomes
(Largest/smallest) with arm ratio > (2 : 1)

00 001 ~05 051 ~09 1.0

<2:1 1A 2A 3A 4A
2:1~4:1 1B 2B 3B 4B
>4 :1 1C 2C 3C 4C
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