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Abstract: [Objective] The inter-subsectional distant hybridization between subsect. Delacayanae and
subsect. Vaginatae of Paeonia sect. Moutan is a significant direction in modern tree peony breeding.
Nevertheless, the inter-subsectional hybrids are generally sterile, therefore hard to be used as breeding
parents subsequently. Paeonia * lemoinei ‘High Noon ’ is an inter-subsectional cultivar with good
ornamental and resistant traits. In spite of its sterility in most cases, ‘High Noon’ was still the parent of a few
excellent hybrids, showing some degree of fertility. The research on the meiotic chromosome behavior of
‘High Noon’ could provide important messages to uncover the forming mechanisms of its low fertility.

[Method] We employed the pistils from the young flower buds to detect the somatic karyotype, and the
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anthers to observe the meiotic chromosome behaviors during microsporogenesis in this study.
[Result] ‘High Noon’ was a diploid, whose karyotype formula was 2n = 2x = 10 = 7m + 1sm + 2st (1SAT).
The pollen mother cells (PMCs) of ‘High Noon’ could generate tetrads and microspores through regular
meiosis. The meiotic abnormalities in the first meiotic division took place in about 70% of PMCs, including
univalent, multivalent, chromosome bridge, chromosome segmentation, lagging chromosome, unequal
chromosome segregation, etc., among which, the chromosome bridge emerged most frequently. In the
second meiotic division, meiotic abnormalities occurred in 70% of PMCs as well, involving abnormal
spindle orientation, chromosome segregation asynchronicity, chromosome bridge, chromosome
segmentation, lagging chromosome, etc., resulting in the formation of the dyad, triad, micronucleus, and
extra microspores. [Conclusion] The vast number of abnormality in meiosis of ‘High Noon’ might
attributed to its heterozygous karyotype. The abnormal meiotic chromosome behaviors including the
widespread unequal chromosome segregation caused by univalent or multivalent, and the chromosome
segment missing due to the chromosome bridge and chromosome segmentation, might be the leading causes
for the high sterility of ‘High Noon’. Meanwhile, a fraction of PMCs could accomplish the meiosis process

successfully, forming the microspores. Therein some unreduced microspores were produced via dyad or

triad formation, indicating its potential for polyploid tree peony breeding.

Key words: Paeonia % lemoinei ‘High Noon’; inter-subsectional hybrids; meiosis; chromosome
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Tab. 1 Karyotype parameters of Paeonia x
lemoinei ‘High Noon’

BBtk fy s AR B iRy Sit]
Chromosome No.  Relative length/% Arm ratio Chromosome type
1 11.77£0.53  1.40+0.05 m
2 11.48+0.53  1.17+0.09 m
3 10.94+0.52  1.16+0.08 m
4 10.65+£0.23 1.52+0.13 m
5 10.25+0.34 1.39+0.10 m
6 10.09+0.24 1.15+0.11 m
7 9.59+0.29 1.23+0.21 m
8 937+047 1.71+£0.24 sm
9 827+0.59 4.39+0.37 st
10 7.58+042 3.53+0.17 st¥

VE: *FEAR Y A, BRI B R BAE Y AR K A . Note: * represents

sat chromosome, the length of satellite was not included.
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Paceonia x lemoinei ‘High Noon’
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Fig. 2 Regular meiosis of pollen mother cells in Paeonia x
lemoinei ‘High Noon’

IO_um

a~e: 4 N 2 AN ENE ey e 4 DERIR A + 2 AR,
b~ d: 3AHRR MR + 1A AR + 2 DD £~ 3 A

T 4 AR ks 1 2 AR + 6 AN BN AR (e BOIR AR
I+ A AR+ 6 AR, 12 MERIR R + 6 AN A
m: AR + 8 AR n: LA + 1L AZANE - 5 AR
s 0: 2 A MR + L ASZEANAR + 3 AN AN p 3 AN AE + 1A
=R+ AR g LA TR+ L ASBER LA A

TR AT + 3 A AN+ LA s LA TN +
SA AN & LR + 44 B AR . ae, 4 bivalents + 2
univalents (a, e, 4 rod bivalents + 2 univalents, b—d, 3 rod bivalents + 1
ring bivalent + 2 univalents); f—j, 3 bivalents + 4 univalents; k—1, 2
bivalents + 6 univalents (k, rod bivalent + ring bivalent + 6 univalents;
1, 2 bivalents + 6 univalents); m, 1 bivalent + 8 univalents; n, 1 bivalent +
1 trivalent + 5 univalents; o, 2 bivalents + 1 trivalent + 3 univalents; p,
3 bivalents + 1 trivalent + 1 univalent; q, 1 bivalent + 1 heptavalent + 1
univalent; r, 1 bivalent + 1 quinquevalent + 3 univalents + 1 fragment;
s, 1 quinquevalent + 5 univalents; t, 1 hexavalent + 4 univalents.
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Fig.3 Meiotic abnormalities in metaphase I
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n~s: YO, G55 GO W 6 P OARARED B u~ x: AR Yt i, V& 5 G th S W7y [FIRFF£7E . a—c, chromosome bridge

with no fragment; d—g, chromosome bridge with 1-6 fragments; h—i, chromosome double bridge with fragments; j—1, chromosome bridge with

lagging chromosome; m, chromosome bridge with fragment in telophase I; n—s, lagging chromosome and fragment with no chromosome bridge; t,
unequal segregation of chromosomes; u—x, unequal segregation of chromosomes with chromosome bridge, lagging chromosome and fragment.
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Fig. 4 Meiotic abnormalities in anaphase I and telophase I
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and fragment in anaphase II); o—t, meiotic abnormalities in telophase II (o, p, s, 2 reduced nucleuses and lunreduced nucleus, p, 3 nucleuses with
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with micronucleus; w, dyad; x, 2 regular microspores, 1 microspore with micronucleus and 1 extra small microspore.
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Fig. 5 Meiotic abnormalities in the second meiotic division
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