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A correlation between ploidy levels and characters of leaf
and flower in Phalaenopsis

XIE Li', LIU Fang', YI Maosheng®, ZENG Ruizhen' , XIA Qing’, LI Yanghui’, ZHANG Zhisheng'
(1 Guangdong Provincial Key Laboratory of Plant Molecular Breeding, South China Agricultural University,
Guangzhou 510642, China; 2 Guangzhou Flower Research Center, Guangzhou 510360, China)

Abstract ; [ Objective] To research the correlation between ploidy levels and main characters in Phalaenop-
sis. [ Method] Ploidy levels of 85 Phalaenopsis accessions were identified by using squash method, and the
length and density of stoma, the length, width and thickness of leaf, the diameter and the number of flow-
ers were also measured. [Result and conclusion ] The results showed that in the 85 accessions there were
three diploids (3.5% ), nine triploids (10.6% ) and 73 tetraploids (85.9% ). Stomatal lengths and the
length of tetraploid flower were obviously longer than those of diploid and triploid flower, while the density
of stoma and the number of flowers were fewer than that of diploid and triploid (P <0.05). The differences
of the stomatal cell length and diameter and the number of flower between diploid and triploid were not sig-
nificant at 5% level, however, the stomatal density of triploid was less than that of diploid( P <0.05). The
leaf length of tetraploid was significantly longer than that of diploid (P <0.05) , while the difference of leaf
length between diploid and triploid or between triploid and tetraploid was not significant( P >0.05). The
difference of leaf width and thickness among diploid, triploid and teraploid were also not significant either

(P >0.05). The ploidy levels were, to a large extant, positively associated to stomata length, leaf length
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and flower diameter, but negatively correlated with stomatal density and the number of flowers.

Key words : Phalaenopsis ; ploidy level; stomatal character; flower character
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Tab.1 The chromosome ploidy level and the number of root tips of tested Phalaenopsis

5 2R %@&% 5 2R %é&%
PERIEH PEFIEH
Ph029 P. aphrodite 2x =38 || Ph184 P. ( ‘Taipei Gold’ x ‘ Yukimai’ ) 4x =76
Ph036 P. schilleriana 2x =38 || Ph270 / 4x =76
Ph376 P. ‘Timothy Christopher’ 2x =38 || Ph279 / 4x =76
Ph206 / 3x =57 || Ph324 Dips. ( ‘ Hsinton Rose’ X 4x =76
Ph344 Dips. ‘ Taisuco Pixie’ 3x =57 ‘King Shiang’s Beauty’ )
Ph359 P. ‘Little Mary’ 3x =57 || Ph326 Dips. ‘ Champion Diamond’ 4x =76
Ph360 P. ‘Little Steve’ 3x =57 || Ph327 Dips. ¢ Chian-Huey Red Rose’ 4x =76
Ph363 P. ‘Pinlong Sunrise’ 3x =57 || Ph328 P. ‘Da-Chien Spider Beuty’ 4x =76
Ph365 P. ‘Rainbow Chip’ 3x =57 || Ph329 Dips. ‘ Formosa Rose’ 4x =76
Ph366 P. ‘Sogo Festival’ 3x =57 || Ph330 Dips. ‘ Formosa Rose’ 4x =76
Ph368 P. ‘Sogo Lit-Sunny’ 3x =57 || Ph331 Dips. ( ‘King Shiang's Beauty’ X 4x =76
Ph022 / 4x =76 ‘ Taisuco Firebird’ )
Ph057 P. ‘Nobby's Amy’ 4x =76 || Ph335 Dips. ‘Sogo Art’ 4x =76
Ph059 Dips. “Ho's Happy Auckland’ 4x =76 || Ph336 Dips. “ Sogo Barton’ 4x =76
Ph060 Dips. *Kung's Valentine’ 4x =76 || Ph337 Dips. * Sogo Davis’ 4x =76
Ph061 Dtps. ‘ Minho Pink’ 4x =76 || Ph338 Dips. “Sogo Lit-Beauty’ 4x =76
Ph062 Dtps. “ Minho Princess’ 4x =76 || Ph339 Dtps. “Sogo Passat’ 4x =76
Ph063 Ditps. ‘ Minho Princess’ 4x =76 | Ph340 Ditps. ‘ Sogo Roseherz’ 4x =76
Ph064 Dips. “ New Candy’ 4x =76 || Ph341 Dips. ‘ Taida Salu’ 4x =76
Ph068 Ditps. ‘ Taida Fantasy’ 4x =76 | Ph342 Ditps. ‘ Taisuco Beauty’ 4x =76
Ph069 Dips. *Taida Firebird’ 4x =76 || Ph343 Dips. ‘ Taisuco Candystripe’ 4x =76
Ph070 Dips. ‘ Taida Happy Eagle’ 4x =76 || Ph345 Dips. ‘ Taisuco Valenty’ 4x =76
PhO71 Dips. * Taisuco Ruby’ 4x =76 || Ph346 Dips. ‘ Taisuo Kinlentine’ 4x =76
Ph072 Dips. ‘Kinu Pink Letter’ 4x =76 || Ph349 P. ‘Brother Goldstone’ 4x =76
PhO75 P. ‘Brother Dream 'Love’’ 4x =76 || Ph350 P. ‘ Brother Lawrance’ 4x =76
Ph076 P. ‘Brother Girl’ 4x =76 || Ph353 P. ‘ Brother Yellow Boy’ 4x =76
Ph078 P. ‘ Chih Shiang's Stripes’ 4x =76 || Ph354 P. * Champion Girl’ 4x =76
Ph082 P. ‘Ever Spring Prince’ 4x =76 || Ph355 P. ‘Ever Spring Delight’ 4x =76
Ph083 P. ‘Formosa Zu’ 4x =76 || Ph356 P. ‘Han-Ben's Girl’ 4x =76
Ph084 P. ‘Golden Peoker’ 4x =76 || Ph357 P. “HO’s French Fantasia’ 4x =76
Ph085 P. ‘ Hwafeng Redjewel’ 4x =76 || Ph358 P. ‘Kinu Pink Letter’ 4x =76
Ph088 P. ‘Luchia lip’ 4x =76 || Ph361 P. ‘Little Steve’ 3x =57
Ph090 P. ‘Maki Watanabe’ 4x =76 | Ph362 P. ‘Ming Chao Dancer’ 4x =76
Ph092 P. ‘Taida Barbara 'Green Sweet'’ 4x =76 | Ph364 P. ‘Tai Lin Red Angel’ 4x =76
Ph093 P. ‘Taida Lover Benison’ 4x =76 | Ph370 P. ‘Tai Lin Red Angel’ 4x =76
Ph094 P. ‘Taisuco Kaaladian "Hou"’ 4x =76 || Ph371 P. ‘Taida Lovely’ 4x =76
Ph095 P. ‘Timothy Christopher’ 4x =76 || Ph372 P. ‘Taisuco Harmonylip’ 4x =76
Ph096 P. ‘Wedding Promenade’ 4x =76 || Ph373 P. ‘Taisuco Magic’ 4x =76
Ph098 P. ‘Sun-Jye Diamond’ 4x =76 | Ph374 P. ‘Taisuco Sweetlip’ 4x =76
Ph104 Dips. ( “Mount Beauty’ x ‘ Odoriko’ ) 4x =76 || Ph375 P. ‘Taisuco Yellowboy’ 4x =76
Ph105 / 4x =76 || Ph377 P. ‘Tropical Lady Purple” 4x =76
Ph107 / 4x =76 || Ph379 Dips. “ Sogo Smith’ 4x =76
Ph121 P. ‘Brother Success’ 4x =76 || Ph381 / 4x =76
Ph147 / 4x =76
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a: A%, P aphrodite,2n =2x =38 ;b ZfE{A&, P. ‘ Little Mary’ ,2n =3x =57 ;¢ JUf&{A,P.  Ever Spring Prince’ ,2n =4x =76.

BT ORI E S ~2 AAR R S (A% H
The chromosomal number of root tips of different ploidy Phalaenopsis
2.2 fEESHAEKEEXE B/ PO PR B LR B35 R T A A = 5K,
2.2.1 ApREASUERe AR ORFEGIEBISE AL RN T AR AR (P <0.05) 5 =
TSR E M ARSLE I —E A, AR LRSS AR ERARE (P >0.05) ,/H
B AR A I LK BB A R, AL g AL B/ T A5 R (P <0.05) (22,14 2).

Fig. 1
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Tab.2 The length and density of stomatal cell of different ploidy Phalaenopsis

e SALKE um SALFRE/ (4 - mm?)

fe/ME SN ] SR T/ ME SN ] FH"
— K 14.25 16.35 15.27 £0.61a 39.96 53.55 47.91 +4.09a
=5 14.79 19.35 16.58 +0.48a 14.50 29.59 22.25 £1.76b
UIPEIN 13.90 21.55 17.84 0. 18b 10.29 27.40 18.05 0. 44c

D)Z3HFEA2 RELGTHE AR, RN KB AA MR NEFHE, A7 £F K2 F (Duncan’ s 3% ,P >
0.05).

a.b: “AHAK P. aphrodite;c . d: =A%k P. ‘Little Mary’ ;e .f; PUf%{4,P. ‘Taida Lover Benison’.
B2 SRR 22 ) LR E LS
Fig.2 The characters of stoma of different ploidy Phalaenopsis
XoF B 22 B AR PR S AL R AL AT T
HASPE Y. G2 RR, IR 22  SAL R SRR SOCAR.

N =0.719 (1 =9.42 > 15,4 5y =2.64) , I E

MR RECH 0.372 (1 =3.65 > Lo.orsa)y = 2.64), M
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BRI, W R A K AR TE (3R 3) . DU IARY
R R T AR (H AR AR S = A5 R = A5 A S

RAE R 2R (P >0.05) 5 A =14
FIPUAE AL LM SE A B 322 7 AN 35 (P >0.05).
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Tab.3 The length, width and thickness of leaf of different ploidy Phalaenopsis cm
fiitk i U A
B/ME EBORME FEY RAME RORE FHEY B/ME RBORM FEY
RN 8.60 15.23 12.15+1.93a 5.09 7.01 6.15£0.56a  0.190 0.240 0.213 +0.015a
SR 8.06 17.83 14.10+£0.90ab 5.83 8.11 6.90 £0.28a  0.188 0.211 0.200 +£0.003a
PO £ {4 8.57 25.82  16.00 +0.35be  5.06 12.56 7.00 £0.14a  0.169 0.274 0.214 +0.003a

1)iZ 5 HAEH 2 RELGTHME £ AR, ZINHEBE AR —AMRA DB FEH, L7 £5F 7 2% (Duncan’s 3%,P >

0.05).

Xt B 22 A A I SE R R AT T SR
PEIM T, R SRR G R &N 0.292(1 =2.78 >
L(o.01,84) =2.64) ,55$ﬁﬁ%%£*ﬁ%,fanfﬁ*ﬂn+§
SEVERAR R A .

2.3 fFESEESEREEXE

AN TR A 9 B = 14 4 e AR 0B 2R BT AE —
FE RSB E (3£ 4) . BEF G TR RN e 2x H AR
WO, DURE R R B e BAR B3 R T AR AN = A
{R(P <0.05) H AR = A5 KR L2 HAR 22 5+

ARFE(P>0.05). = A5 AHIE 2 g8 R B %,
PO IR 1) A8 R B 2 0 T A R = AR (P <
0.05) H 5K F =5 AL R B 22 e A B &
(P>0.05).

Xof 18 > A5 1 5 A e EAR FIAE S BT 1A G
AT, A BB M 0. 552 (1 =6. 03 > Lo.o1,84) =
2.64)F1-0.509(1=5.39 > 14 .5) =2.64) , FRH ]
W AR S AR AR A I IEAR G, TS A e
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Tab.4 The diameter and the number of flowers of different ploidy Phalaenopsis

ot A HAR/ em RS
s/ ME S NE TR /M SN ] FH{E"
TAEA 3.98 6.00 4.58 £1.08a 6 28 13.30 £2.21a
=fEK 3.80 8.80 5.56 £0.51ab 4 44 15.02 +1.28ab
IERZ7/N 4.70 20. 86 8.28 +0.19¢ 2 26 7.31 £0.47¢

1)iZ 5 KA 2 REZGTFHME = 7R, RPN REE AR AR DS FEH, KT £FREF (Duncan’ s %, P >

0.05).
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