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Ploidy I dentification of Cymbidium Hybrid Seedlings by Flow Cytometry
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Abstract: Ploidy identification is one of the basic tasks for germplasm resources and new variety breeding of tropical
flowers. In this study, flow cytometry was used to identify the ploidy level of Cymbidium hybrid seedlings. aiming at the
key links such as the type of dissociated liquid, the tissue organ of the test material, evaluation indexes such as the nu-
clear dissociation, the clear degree of the main peak, the easy degree of sampling, and the coefficient of variation. A
technique system was established and the stomatal traits of different ploidy were analyzed. The results showed that
CyStain UV Precise P was the best of the three dissociated liquid and young leaves were most suitable. Six triploid and
two tetraploid were identified from the offspring of the three hybrid combinations. There were significant differences in
stomatal length, width and density between different ploidy (P<0.05). The rank of stomatal length and stomatal width
was tetraploid>triploid>diploid, while stomatal density was reversed. This study is valuable for the polyploid selection
and use of different ploidy germplasm resources for cross breeding of Cymbidium hybrid.
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Tab. 1 List of Cymbidium hybrid seedlings
ey A LA AR
No. Female parent Male parent  No. of hybrids
1 He/ I ME KR 126
2 We/ME P 98
30 /MR EA R i 56

12 FHik
1.2.1  Z 8k X g i RAE M A 3 Rk &M 2
Y SN Wy S R AR Y Vs = A iy gL
H AT . ARG H T 3 Fh2Y# I Galbraith’s
buffer ( GLB ) ( 30 mmol/L Na;C¢HsO;-2H,0 .
45 mmol/L MgCl, . 20 mmol/L 3-[nmorpholino]
propanesulfonic acid]. 0.1% Triton X-100 (w/V ) ,
pH 7.0) . Woody Plant Buffer ( WPB ) ( 0.2 mol/L
Tris-HC1, 86 mmol/L NaCl, 10 mmol/L £V i i
£, 4 mmol/L MgCly,6H,0, 2 mmol/L EDTA-
Na,-2H,0, 1% PVP-10, 1% (V/V) Triton X-100,
pH 7.51%°) CyStain UV Precise P ik &, DI#i4:
NP EE LI R RS AERE . B R O
BE, I A A 2 AR TS EER BE ( relative
fluorescence intensity of PI-stained nuclei, FL ) FlI
Go/G; 25 5% R 80 ( coefficient of variation,
CV) , i th feddi 5 24 e 2O 7, B4
HEE 3R,
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FFE R E T 1.0 mL BliR 1 GLB i 25 Y
BRI, MM RYIE, 2min JFH 300
HJe e Wt i, s A #ee iy ik g (PI)
Fl RNAase ¥, TAEWEESH 50 pg/mL, # T
vk kY 0.5~1 h J5 EHLRE I, {325 4 Sysmex
CyFlow” Ploidy Analyser, ik ¢ 488 nm,
ATINISCSE 5000 A0k, XS B R HAE B 50HT
A5 5 BB IR S% AN . B EIER 3 1K
123 REAEHAILMARIE I SFLR/NA
BRI BRI TEM R, et R R 45
W E— 2B, FEHWmTE, STk
WH SR B TAZEBK M EB R L, W RT
K4y, PG TE Leica DM2500 A=) i i Bi
40xHE NS . R =AM 10 HLET,
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Fig. 1 Overlays of distributions obtained with
three buffers by FCM
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Tab. 2 Assessment of flow cytometric parameters
in three nuclear isolation buffers

£330 AHXF 5 5 B
Nuclear isolation buffers FL CV/%
GLB 12 495.67+£145.36" 3.93+0.46"
WPB 13 838.33+609.45° 5.66+1.09°
CyStain UV Precise P 18 676.33+£117.12°¢ 4.04+0.76"

o RSB AF/NE FhERR2ZER B (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Fig. 2 Histograms of different tissue parts using flow cytometry
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Tab. 3  Ploidy analysis of hybrid seedlings
75 KA LA Ja B TR =R IERRES A
No. Female parent Male parent No. of hybrids Diploid/% Triploid/% Tetraploid/%
1 A/l K97 126 126(100.00) 0(0.00) 0(0.00)
2 WA/ B Py 98 97(98.98) 1(1.02) 0(0.00)
3 iRV b e S FElb = 56 49(87.50) 5(8.92) 2(3.57)

F4 FRBEZEMRHFSAFELR
Tab. 4 Comparison of different ploids stomatal characters
in Cymbidium hybrids

XK. M RAEREY T, LR 0 20 B R M BB
BRI, PR AE XS 22w A A T I = A
Fe AR M g B, Joik3kAS CyStain UV Precise P {7

=3 2 =] = J R
i R ea swma GRS, AT GLB A, %
lengthyum __ widibum __ density (om0 77 75 4% 9 A UG, 2 TR SRR
TAER 18.13+0.38*  11.39+0.58° 101.85+14.80° WA TELE A IRALPO ) AHFST FEE Y 4 Rl 420
SAREA 23934113 13.06+0.71° 71.06+7.11° A M FIAEEE 1 Y AR AN )RR BE 1 N T 22 3%
PUREA 26.65£1.05  20.23+0.47° 49.74+7.10° WAL S, WIE 2R ke e rh £

AR PR RO GE R4 R MER 1 7™ A B2
P FOAERE AR E , PO AN 2 T AE SR
TEL T I B i AT DURAE S 22 Ja A P A
i B SRR

ZRER AR Y A EET 2 —

e VB E AR NG FhERR 2Z R B3 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Fig. 3 Histograms of different species (varieties) using flow cytometry

D1: —Af%fk; D2: =f%{k; D3: WA5E; IR : 50 pm,
D1: Diploid; D2: Triploid; D3: Tetraploid; Scale: 50 um.
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Fig. 4 Stomatal characters of different ploids in Cymbidium hybrids
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