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Karyotypes of 12 Species of Paphiopedilum subgenus Paphiopedilum

ZHU Gen-fa', YANG Zhi-juan'?, WANG Bi-qing', LU Fu-bing', ZHANG Xian’
(1. Floricultural Research Institute of Guangzhou Academy of Agricultural Sciences, Guangdong Key Laboratory of
Ornalmental Plant Germplasm Innovation and Utilzation, Guangzhou 510640, China; 2. College of Horticulture,
Northwest Sci-Techn University of Agriculture and Forestry, Yanglin 712100, China)

Abstract: Karyotypes of 12 species of Paphiopedilum subgenus Paphiopedilum were studied by root tips squash
method. The results showed that the chromosome number and karyotype were different among these species.
Their formulae were as follows: P. philippinense for 2n =2x =26 =16m +10sm, P. dithanum for 2n =2x =26 =
20m +6sm, P. densissimum for 2n =2x =26 =22m +4sm, P. parishii and P. hirsutissimum for 2n =2x =26 =
24m +2sm, P. henryanum, P. markianum and P. rhizomatosum for 2n =2x =26 =26m, P. cdllosum for 2n =
2x =32 =2M +24m +6sm, P. microchilum for 2n =2x =38 =28m + 10sm, P. gppletonianum and P. hainanensis
for 2n =2x =38 =30m +8sm. The diploid mainly consisted of metacentric chromosomes without satellites. The
ratio of the longest chromosome to the shortest chromosome (Lc/Sc) ranged from 2.07 to 3.44. The percentage
of chromosomes with arm ratio (P.C.A) >2 ranged from 0 to 23.1%. The index of the karyotypic asymmetry
(As.K) was from 53.50% to 58.95% . The karyotypes of P. henryanum, P. dithanum, P. densissimum, P. parishii,
P. markianum and P. rhizomatosum were of Stebbins’s 1B type, and the others belong to 2B type.
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Table 1 Origin of 12 species of subgenus Paphiopedilum

4 Y P 1K Altitude FEUERRAS

Section Species Locality (m) Voucher

£ A4 Coryopeditum AEHTES L P, philippinense HEHLTE Philippine 1000 ~2250 Paph.031
K 22 4 Pardalopetahum KIRYL % P. dianthum J" P4 Guangxi 1000 ~2300 Paph.019
WA Y2E P, parishii Z B Yunnan 1200 ~2200 Paph.022

1224 Paphiopedilum FRGE P, henryanum 2 Yunnan — Paph.020
WY 2% P, hirsutissimum J 75 Guangxi 700 ~ 1500 Paph.009

FERLYE 2 P. markianum Z B Yunnan 1500 ~2200 Paph.016

BERYLE P. densissimum ZF4 Yunnan — Paph.021

HRZEYE L P, rhizomatosum 4ijfi) Myanmar — Paph.008

BG4 Barbata BHIRYE2E P. callosum 7 ¥ Thailand = Paph.015
BN P, gppletonianum T Hainan 300 ~1200 Paph.014

YLE P. microchilum Z M Yunnan — Paph.018

WFRIYE2E P. hainanensis R Hainan 300 ~1200 Paph.029
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Table 2 The chromosome parametersof 12 species of subgenus Paphiopedilum

iz A=Y P, philippinense KIRGL % P. dianthum WYL P, parishii

No. RL(L+S=T) (%) AR (L/S) PC RL(L+S=T) (%) AR (LS) PC RL(L+S=T) (%) AR (LS) PC
1 6.79 +5.78 =12.57 1.17 m 6.18 +5.01 =11.19 1.23 m 7.35+7.24=14.59 1.02 m
2 555+540=10.95 1.03 m 535+4.93=10.19 1.11 m 638 +5.81 =12.19 1.10 m
3 4.69 +4.10 =8.79 1.14 m 544 +3.42 =8.86 1.59 m 492 +4.28 =9.20 1.15 m
4 4.73 +3.29 =8.02 1.44 m 4.81 +3.90 =8.70 123 m 436 +3.88 =8.24 1.12 m
5 5.01 +2.82=7.83 1.78 sm 427 +4.08 =8.35 1.04 m 420+3.54=7.74 1:19 m
6 4.14 +3.63 =7.77 1.14 m 428 +3.79 =8.07 1.13 m 3.84+355=739 1.08 m
7 4.83+2.27=7.10 2.13 sm 481 +2.50=7.31 1.66 m 399+322=721 1.24 m
8 358 +3.44=7.02 1.04 m 4.56 +2.68 =7.24 1.71 sm 341 +292=633 1.17 m
9 3.65+3.31 =6.96 1.10 m 428 +2.57=6.85 1.66 m 333 +2.47=5.80 1.35 m
10 4.63 +2.19=6.82 2.11 sm 444 +235=6.79 1.89 sm 3.08 +2.59 =5.67 1.19 m
11 354 +320=6.74 1.11 m 349 +2.07 =5.56 1.68 m 324 +233=557 1.39 m
12 3.87 +2.02 =5.89 1.92 sm 3.55+1.95=5.50 1.83 sm 3.14 +2.05=5.19 1.53 m
13 2.76 +135=4.11 2.04 sm 291 +2.49 =540 1151/ m 3.17 +1.65=4.82 1.92 sm

ia=2 FERIGE P, henryanum FMHYA2% P hirsutissimum FEBEYR>E P markianum

No. RL(L+S=T) (%) AR(LS) PC RL(L+S=T) (%) AR (LS) PC RL(L+S=T) (%) AR (LS) PC
1 7.10 +6.34 =13.44 1.12 m 7.28 +7.09 =14.37 1.03 m 644 +5.69=12.13 1.13 m
2 6.22 +5.57 =11.79 1.12 m 6.49 +6.20 =12.69 1.05 m 5.76 +5.40 =11.16 1.07 m
3 4.74 +3.92 =8.65 1.42 m 4.73 +391 =8.64 121 m 4.57 +4.51 =9.08 1.01 m
4 431 +3.85=8.16 1.17 m 438 +3.97 =835 1.10 m 4.78 +3.71 =8.49 1.29 m
5 4.01 +3.97 =798 1.21 m 4.83 +3.37=8.20 143 m 4.44 +3.89 =8.33 1.14 m
6 4.17 +3.51 =7.68 1.12 m 393 +3.46 =739 1.14 m 443 +3.81 =8.33 1.16 m
7 3.70 +3.10 =6.80 1.01 m 370 +3.46 =7.16 1.07 m 4.12 +3.06 =7.18 1.35 m
8 3.79 +3.00 =6.79 1.19 m 3.66 +3.07 =6.73 1.19 m 3.66 +3.19 =6.85 1.15 m
9 3.57 +2.93 =6.50 1.26 m 344 +3.02 =646 1.14 m 335+2.99 =634 )12 m
10 3.70 +2.46 =6.16 1.50 m 332 +3.05=637 1.09 m 339 +2.84 =623 1.19 m
11 3.13 +2.44 =5.56 122 m 2.89 +2.20 =5.09 131 m 348 +2.44 =592 1.43 m
12 3.18 +2.25=543 1.28 m 247 +2.39 =4.86 1.03 m 2.66 +2.51 =5.17 1.06 m
13 2.73+232=5.05 1.19 m 293 +1.25=4.18 234 sm 2.50 +2.38 =4.88 1.05 m

Ea= BERY 2L P, densissimum HRZLJE L P rhizomatosum BEIRYE 22 P. callosum

No.  RL(L+S=T)(%) AR (LS) PC RL(L+S=T) (%) AR (LS) PC RL(L+S=T) (%) AR (LS) PC
1 7.04 +6.80 =13.84 1.04 m 6.47 +6.06 =12.53 1.07 m 6.38 +5.67=12.05 1.13 m
2 6.41 +6.09 =12.50 1.05 m 632 +5.09=1141 124 m 4.02+3.93 =795 1.02 m
3 478 +3.78 =8.56 1.26 m 5.09 +4.11 =9.20 1.24 m 3.76 +3.64 =740 1.03 m
4 434 +3.78 =8.12 1:15 m 447 +3.48 =7.95 1.28 m 495+233=7.28 2.12 sm
> 3.95+3.79=1.74 1.04 m 3.84+351=725 1.09 m 376 +3.44 =720 1.09 m
6 4.82 +2.67=749 1.81 sm 4.02 +3.01 =7.03 1.34 m 3.67 +3.14 =6.81 1.17 m
7 378 +3.42 =720 1.11 m 424 +2.77=7.01 1.53 m 3.33 +3.30 =6.63 1.01 m
8 3.78 +3.08 =6.86 1.23 m 3.73 +3.25=6.98 1.15 m 3.83 +2.08 =591 1.84 sm
9 3.03 +2.73 =5.76 1.11 m 3.51+3.31=6.82 1.06 m 333 +2.54=5.87 1.31 m
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B BEBY L P. densissimum MRZEH 2 P rhizomatosum WEIRYE 22 P. callosum

No. RL(L+S=T) (%) AR (LS) PC RL(L+S=T) (%) AR (LS) PC RL(L+S=T) (%) AR (LS) PC
10 3.06 +2.62 =5.68 1.17 m 3.55+2.77=632 1.28 m 2.90 +2.89 =5.79 1.00 M
11 3.19+242 =561 132 m 324 +2.77=6.01 1.17 m 298 +2.80 =5.78 1.06 m
12 296 +2.47 =543 1.20 m 349 +248 =597 141 m 2.74 +2.33=5.07 1.18
13 342+1.79=521 191 sm 2.77 +2.68 =545 1.03 m 2.70 +1.45=4.15 1.85 sm
14 2.15+2.00 =4.15 1.08 m
15 241 +1.61 =4.02 1.50 m
16 2.08 +1.87 =3.95 1.11 m

5323 HIEY 22 P appletonianum Y% P, microchilum WY 2% P. hainanensis

No. RL(L+S=T) (%) AR (LS) PC RL(L+S=T) (%) AR(LS) PC RL(L+S=T) (%) AR (LS) PC
1 533 +4.56 =9.89 1.17 m 5.09 +4.30 =9.39 1.18 m 5.85+4.96 =10.81 1.18 m
2 453 +2.79=7.32 1.62 m 4.50 +2.40 =6.90 1.88 sm 4.86 +2.88 =7.74 1.69 m
3 348 +3.09 =6.57 1.13 m 4.03 +2.55=6.58 1.58 m 3.86 +2.53=6.39 1.53 m
4 395+247=642 1.60 m 4.15+1.94=6.09 2.14 sm 329 +2.64=593 1.25 m
5 4.02+191 =593 2.10 sm 3.39+2.62 =6.01 1.29 m 3.50 +2.36 =5.86 1.48 m
6 3.30+239=5.69 1.38 m 3.09 +2.62=5.71 1.18 m 353 +2.11=5.64 1.67 m
7 283 +2.71 =5.54 1.04 m 276 +243=5.19 1.14 m 277 +262=5239 1.06 m
8 3.10+2.08 =5.18 1.49 m 2.75+240=5.15 L1> m 343 +1.50=493 2.29 sm
9 2.82 +2.23 =5.05 1.26 m 2.72 +2.34 =5.06 1.16 m 298 +1.87 =4.85 1.59 m
10 299 +1.76 =4.75 1.70 m 2.62+2.39=5.01 1.10 m 2.62 +2.03 =4.65 1.29 m
11 327 +140=4.67 234 sm 341 +1.58=499 2.16 sm 243 +221=4.64 1.10 m
12 2.60 +2.06 =4.66 1.26 m 2.84+1.93=4.77 147 m 2.82 +1.60 =4.42 1.76 sm
13 230 +2.15=445 1.07 m 2.85+1.83 =4.68 1.56 m 2.83 +1.54 =437 1.84 sm
14 277 +1.66 =443 1.67 m 290 +1.61 =4.51 1.80 sm 223 +2.13=4.36 1.05 m
15 242 +1.80=4.22 1.34 m 2.50+1.93 =443 1.30 m 2.31 +2.00 =4.31 1.16 m
16 2.70 +1.38 =4.08 1.96 sm 233 +1.86 =4.19 1.25 m 2.54 +1.64 =4.18 1.55 m
17 254 +135=3.89 1.88 sm 2.09 +1.99 =4.08 1.05 m 2.07 +2.00 =4.07 1.04 m
18 2.13 +1.48 =3.61 1.44 m 2.16 +1.48 =3.64 1.46 m 2.02+1.92 =394 1.05 m
19 1.87 +1.67 =3.54 1.12 m 238+1.23=3.61 193 sm 235 +1.179=3.52 2.01 sm

RL: FiX} K Relative length; AR: B LY Arm ratio; PC: #5 2204\ & Position of centromere.
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Table 3 The parameters of mitotic metaphase chromosome of 12 species in subgenus Paphiopedilum

ik BIIAK P.CA As.K HeHy

Species Karyotype formula AAR e (%) NF (%) Type
FEHTEYN L P. philippinense 25 =2x =26 =16m +10sm 1.47 3.06 23.1 52 57.52 2B
KL : P, dianthum 2n=2x =26 =20m +6sm 1.46 2.07 0 52 58.35 1B
BEYR: P, parishii 2n=2x =26 =24m +2sm 127 3.03 0 52 54.41 1B
FHYRE P henryanum 2n=2x =26 =26m 1.22 2.66 0 52 54.34 1B
WIMYRL P hirsutissimum 2n=2x =26 =24m +2sm 1.24 3.44 7.70 52 53.50 2B
PRI P, markianum 25 =2x =26 =26m 1.17 249 0 52 53.59 1B
HRYNE P. densissimum 25 =2x =26 =22m +4sm 1.26 2.66 0 52 54.56 1B
WZE902% P, rhizomatosum 2n=2x =26 =26m 1.22 2.30 0 52 5472 1B
PEIGHE % P. callosum 25 =2x =32 =2M +24m +6sm 128 3.05 6.25 64 54.99 2B
B2 P gppletonianum 2n =2x =38 =30m +8sm 1.50 2.79 10.5 76 58.95 2B
ATE Y4 P. microchilum 2n=2x =38 =28m + 10sm 1.46 2.60 105 76 58.57 2B
RV 2 P. hainanensis 251 =2x =38 =30m +8sm 145 3.07 10.5 76 5829 2B

AAR: 148 LY Average arm ratio; Le/Sc: fix I Y 6 A /A S YL 6 /A& Ratio of the longest chromosome to the shortest chromosome; P.C.A: ¥ Lt
KF 2 YA LB Percentage of chromosomes with arm ratio >2; N.F.: % Number fundamental; As.K: #% % AR X} Fx & 54 Karyotypic

asymmetry rate.
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Plate I Somatic metaphase chromosomes of 12 species of Paphiopedilum
A AFHEEYAE P philippinense (2n =26); B. KRG >4 P. dianthum (2n =26); C. BT 2 >4 P.
parishii 2n =26); D. =R FE2 P. henryanum (2n =26); B. #W-Y8>% P. hirsutissimum (2n =26); F. JE5F
Y122 P markianum 2n=26); G. % BYL 2 P. densissimum (2n =26); H. MRZEYL 2 P. rhizomatosum

(2n =26); 1. PFAKYE % P. callosum (2n=32); J. 354590 >% P. gppletonianum (2n =38); K. fi 48> P.
microchilum (2n=38); L. WG Y22 P. hainanensis (2n =38).
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Il Karyotypes matic chromosomes of 12 species in subgenus Paphiopedilum
A~Lﬂ,l§lﬁﬁ I, A~L see Plate



