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Analysis on phenotypic trait diversity of 17 Dendrobium species HE Manmei, DAI Seping, CHEN
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Abstract; Taking 17 Dendrobium Sw. species as research objects, the variation and diversity analyses of
phenotypic traits of Dendrobium species were conducted and the relationships between phenotypic traits
were revealed in terms of morphology by observing 6 leaf phenotypic traits and 15 flower phenotypic traits.
The results show that the coefficients of variation of leaf phenotypic traits are 28.78%-63.63% , those of
flower phenotypic traits are 31.26% —117.65%, there are evident differences in variation degrees of
different phenotypic traits, and the variation degree of flower phenotypic traits is greater than that of leaf
phenotypic traits. The differences in Shannon’s diversity indexes of 21 phenotypic traits are relatively
small, which are 4.372-4.393, and the Shannon’s diversity index of calyx sac length is the largest, and
those of pedicel length and labellum width are the smallest. There is a significant (p<0.05) linear
relationship between Shannon’s diversity index and coefficient of variation in general. The principal
component analysis result shows that the cumulative contribution rate of the first four principal components
reaches 84.2% , which can reflect the basic characteristics of phenotypic traits of 17 Dendrobium species,
in which, the flower vertical diameter, leaf area, lateral sepal length, calyx sac length, and leaf length to
width ratio are the main factors causing phenotypic differences among Dendrobium species. The clustering
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analysis result shows that 17 Dendrobium species can be clustered into 4 groups, and there are some

differences between the clustering results and traditional classification. The correlation analysis result

shows that there are significant or extremely significant (p<0.01) correlations between leaf phenotypic

traits and flower phenotypic traits in general, and leaf thickness has significant or extremely significant

correlations with other 12 flower phenotypic traits except lateral sepal length, lateral sepal width, and

calyx sac length. The comprehensive research results indicate that Dendrobium species have abundant

phenotypic variations and rich phenotypic diversity, and there are close and complex relationships

between phenotypic traits.

Key words: Dendrobium Sw.; flower; leaf; phenotypic trait; phenotypic variation; phenotypic diversity

£1 f8H& ( Dendrobium Sw.) 42 2= F} ( Orchidaceae )
Y — K&, ERA 1 000 &F0, T2 5040 T4
R X L AR E A P 20 F 80 B, 3=
BTN = R TR T R (H
AR M AR AP AR BRI 45 R
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Table 1 The information of 17 Dendrobium Sw. species materials

P EARAS 53 A A T B AR R R R A A ELAR
20 em 5 15 em AYSRHEL AR BT TON R R RS2 A
(B 2), R AREBYMES &, 94
6 Bk, ST YL A T R PN YV R AT R R
I AE TR R 23,1 °C, 28 SRR BE R
70% ~80% , 38 A K 4, B FE A2, TC A5 BH R | it 55 45
Wi, TEFRRE 2 a J5 , 5 Fh o fiHE A 4 B AL Pk 30
PRAR R R A HL R — B AR AR IR A T 5 25 Ay 6 78
PRI

2 Species 2V Section! 7= 4 Origin

A6 Flowering phase

IS A D. moschatum
B At D. pendulum
WA D. fimbriatum
HILA D. crepidatum
R D. trigonopus
SR 5 D. crystallinum
ERAEAE D, thyrsiflorum
HEA D, cariniferum
S D. loddigesii
- ik D. hancockii
BEAM D. williamsonii
FAMED. lindleyi
S D, laevifolium
LT D. equitans
KA D. speciosum
VAR D. farmeri
HUE AL D. tortile

f Rt Sect. Dendrobium
fifEt4l Sect. Dendrobium
fifkH Sect. Dendrobium
Ak Sect. Dendrobium
HEY Sect. Formosae
£t Sect. Dendrobium
T4l Sect. Chrysotoxae
B Sect. Formosae
it Sect. Dendrobium
£t Sect. Dendrobium
BEH Sect. Formosae
T4l Sect. Chrysotoxae
BE#E4] Sect. Pedilonum
LN Sect. Crumenata
Tir-2H Sect. Chrysotoxae
T4l Sect. Chrysotoxae
fifEk4l Sect. Dendrobium

[ = 7 P XU EH Xishuangbanna of Yunnan, China
[ 25 B P U4 Xishuangbanna of Yunnan, China
HE 25 P DU Xishuangbanna of Yunnan, China
[ 2 g P SR 44 Xishuangbanna of Yunnan, China
1 [ = 7 P AU EN Xishuangbanna of Yunnan, China
[ 25 B P DU Xishuangbanna of Yunnan, China
1 [E = 3C I Wenshan of Yunnan, China

H1[E = I Wenshan of Yunnan, China

1 [E = ® 31l Wenshan of Yunnan, China

H[E PO 1) I6 Guangyuan of Sichuan, China

HE PR Guilin of Guangxi, China

FE TP EAK Yulin of Guangxi, China

H1[E 475 55 Tainan of Taiwan , China

[ 575 1579 Tainan of Taiwan, China
AH) R+ 2% Queensland, Australia

Z&[H % 3K Chiang Rai, Thailand

BRI P Hanoi, Vietnam

4 HZE 6 H April to June

3 HZ 4 H March to April

4 A% 6 A April to June

4 HZE 5 H April to May

3 HE 4 H March to April

5 % 6 H May to June

4 % 5 H April to May

3 HZE 4 H March to April

4 HZE 5 H April to May
SHE6H May to June

4 A% 5 H April to May

3 H&E 5 H March to May
8HZEI11H August to November
5 % 6 ] May to June

2 HZE 3 H February to March
6 HZE 7 H June to July
1AZE3H January to March

DARYEC R EREY Y A 22) 122 According to Flora Reipublicae Popularis Sinicae'®!) and Dendrobium'?! .

1.2 7
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BRI AR (BT 2 1 5 R A R ) |
PEIEA (FEMIE TR = DA A ) (AL 58 (FEA e 0L
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AREE) (5 (S R R SE AR B B ) A (]
LR S ENE AN SN E NGRS s & 1 i)
INESIE = SNE = = ENTHTINS DI = S E
PRI R L) TR (T I R TR R K
&) EERBCFEIE



74 N7/ I AR SRS A

33 4%

1.3 Gitsh

K SPSS 23 R 4.2.2 fil EXCEL 2019 #{F#E47
BARGE AT . RS R J5 22 50 Hrfl LSD 2 H
P Ao 96 2% R A R AE A [ 7 v b 2 1) 1Y) 22 7
FE, S MOGHK 12,15 ] 1R 55 2 80H Shannon’s £
FEPETEEL

KH R 4.2.2 AR vegan XT 17 Frf fiHE 18
P AT RBIPEARIEA T T 05 4T >R R 4.2.2 3
i) cluster f4F1 pvelust FLXT 17 Fiva @ AEY 1T R 26
3T, R TR SR B A TR T A A 3L, >R FH IR ER
5 25 ( Euclidean distance ) 1E AR B &, LB 227
J7 FEZE BRI IS B R T R 4.2.2 8419 linkET
AN FIAE FE AR AT Spearman #HICPESMIT

o MR &ERZ KA M (D. speciosum J. E
Smith) (1.71 mm) AL 784 5H(0.22 mm) ;1
F KB KRG MEH14.57 em) 8 B2 £ A6 A i
(2.76 cm) ; M i 98 1 J2 BRAE A1 f8F (D, thyrsiflorum
Rchb. £.) (6.74 em) 8 B2 400 A1 f8H( D. hancockii
Rolfe) (2.75 em) ; MK 98 bb 55 K9 2 B A it (D,
crepidatum Lindl. ex Paxt.) (2.37) .f/NIJE AL A i
(0.84) ; MTH A AR R B2 KA 8 (69.61 em®) | Fe/y
2 AL (7.60 em®) 5 M JH F R B2 BRAE A i)
(235.49 cm) d/PAYEFRAEARH(62.35 em)

R IR YL 5 R B T 28.78%~63.63% 2
fi], o, AR A AR S RO K, IR AR S R BOK
Z(59.04%) , " TE L S R AR /D, R EAR Y
Shannon’s ZFEPEFEEZE RN, T 4.374 ~4.386 2

2 SRR

2.1 MREERESHESH
MR RPRIR AT (R 2) s . 6 AR A

ARAE A R] A1 e 4 00 1) P49 A7 A B (p <0.01) 22

£2 17 HERBEYHRIIR S ST (X25D) Y _
Table 2 Diversity analysis of leaf phenotypic traits of 17 Dendrobium Sw. species (X+SD) ")

],

7~

Y Shannon’s Z2REPEFE 808 /)N
2.2 TERBERSHEEDHT

o, R Shannon’s 22 FE PR 8 KUK, K 98

AERTIMR T T 45 2R (3 3) Wm0 15 M ER Y
PEARAEAS )£ ik Ja AR 0 ) B0 A7 AE AR 225 (p<0.01 ) 22

Species thickness Leaf length Leaf width width ratio Leaf area Leaf perimeter
WIBA T D. moschatum 0.31+0.02ij 10.36+0.65¢d 4.92+0.69be 2.13+0.23abe 39.17+8.34b 170.54+51.68abed
M5 A it D. pendulum 0.39+0.04hi 8.89+1.85de 4.53+0.82bcde  2.04+0.62abe 31.84+5.66bcd 175.06+39.45abcd
WIA D, fimbriatum 0.22+0.02j 8.27+1.13e 4.14+0.40cde 1.99+0.13abe 28.19+7.37cde 163.79+52.74bed
B D. crepidatum 0.39+0.04hi 8.73+0.96de 3.72+0.60ef 2.37+0.27a 24.76+6.36cdef 171.53+29.05abed
FRFEA it D. trigonopus 0.59+0.03fg 7.43+1.44¢f 3.97+0.78def 1.93+0.57abce 23.37+7.28cdefg 119.31+£28.97de
sniE A i D. crystallinum 0.88+0.07c¢ 4.51+0.82hij 5.29+0.42h 0.85£0.12f 21.12+5.05defg 111.08+28.63de
ERAEATE D. thyrsiflorum 0.58+0.06fg 12.33+1.69b 6.74+0.82a 1.85+0.35abe 65.58+12.15a 235.49+36.46a
WELSE D, cariniferum 0.49+0.05¢gh 8.51x1.81de 4.65+0.55bed 1.83+0.29abc 32.96+9.03be 194.38+49.49ab
FAEA D, loddigesii 0.75+0.14de 2.76+0.40j 3.30+0.35fg 0.84+0.09f 7.60+1.41h 62.35+9.97e
At D. hancockii 0.25+0.01; 5.98+1.07fgh 2.75+0.37¢ 2.24+0.65ab 13.61+£1.90gh 114.56+17.03de
BELARE D. williamsonii 0.55+0.10fg 5.24+1.87ghi 4.25+0.29cde 1.25+0.51def 17.70+5.38efgh 125.22+38.20cde
RAM/ED. lindleyi 0.86+0.16¢cd 7.11+1.50efg 3.14+0.66fg 2.31+0.59ab 17.21+5.45fgh 90.91+30.96e
S A it D. laevifolium 0.58+0.091g 7.37+1.84ef 4.26+0.85cde 1.74+0.33bed 26.70+11.21cdef  173.43+86.21abed
FEAE D. equitans 1.33+0.08b 3.51+0.64ij 3.26+0.17fg 1.09+0.25¢ef 9.77+1.54h 93.66+12.13e
KA D. speciosum 1.71+£0.21a 14.57+2.61a 6.41+1.08a 2.33+0.56ab 69.61+14.70a 205.21+94.40ab
VU fi A it D. farmeri 0.65+0.18ef 12.07+1.33be 6.68+0.46a 1.82+0.28abc 63.80+5.28a 234.62+55.31a
HIRA D, tortile 0.52+0.03fgh 7.73+0.26ef 4.85+0.22bcd 1.60+0.13cde 31.51+1.12bed 187.87+22.45abc
YA Mean 0.65+0.38 7.96+3.33 4.52+1.30 1.78+0.60 30.85+19.63 154.65+64.74
FAH F value 77.59 #x* 24.53 #x 19.46 == 7.85 sk 32.29 s 6.10 =

CV/ % 59.04 41.81 28.78 33.98 63.63 41.86

H' 4.386 4.375 4.378 4.374 4.381 4.378

D[] 51 o R[] /NG B R R AE A R P2 8] 22 5 2 2 ( p<0.05) Different lowercases in the same column indicate the significant (p<0.05) differences

between different species. *% . p<0.01. CV; A5 Z %L Coefficient of variation; H': Shannon’s ZFE:FE %L Shannon’s diversity index.
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Table 3 Diversity analysis of flower phenotypic traits of 17 Dendrobium Sw. species ( X+SD) !

Fhk Species n d,/mm d,/mm [pl/mm lpz/mm bp/mm 1),/ mm b,/ mm

PIELfED. moschatum — 9.0£1.4d  70.68+2.59b  64.88+4.94h  20.32+0.69fg 36.45+3.09b 21.79+5.09a  38.87+0.6la 24.43+0.76¢
J A5 D. pendulum 1.8+0.8g  43.11x1.53¢  33.75+2.06e 21.35+2.07efg 25.01+1.62f 15.52+0.59¢  17.32+1.35i 18.88+1.46¢
TN D. fimbriatum  7.2+1.3ef  54.35+1.42¢  48.19+1.66c  30.12£2.01b  30.78+0.67d  16.04+0.62bc 31.10x1.17¢c 36.46+1.54a
HILA D, crepidatum  2.4+0.5¢  37.10+2.37fg 27.27+4.22g 24.03+2.71de 21.28+1.04gh  8.07+0.32fg 14.98+0.83ij 16.41+1.69fg
SEE AT} D. trigonopus 1.6£0.5¢  40.86+3.25¢f 41.96+1.30d 25.50+1.44cd 30.44+1.33d  8.51+0.28efg 14.45+0.37j 13.43£0.67h
FIEA R D. crystallinum — 1.4+0.5g  38.13£9.48efg 25.57+2.04gh 10.20+1.84h 22.71+1.97g  6.25+0.62h  19.72+2.41fg 13.10+2.63h
ERAELME D. thyrsiflorum  32.4+2.6a  34.44+1.02g  28.59+0.74fg 23.22+0.91def 19.81+0.71h 12.59+0.39d  16.36+0.42hi 15.36+0.53¢
WEA D, cariniferum  2.8+40.8g  56.72+5.30c  43.12+3.84d  26.03+2.38cd 34.48+0.61c  11.98+0.56d 22.78+1.63d 17.86+1.16ef
LACA M D. loddigesii 2.0£0.0g  38.54+3.7lefg 33.45+1.66e 18.52+1.27g 22.91+2.10g  7.58+0.33gh 18.10+0.66hi 22.00+1.58d
Y- it D. hancockii 2.0£0.0g  47.98+2.96d 33.27+3.59¢ 10.98+0.73h  27.02+1.08¢  8.84+0.8lefg 16.63+1.36ij 16.39+1.04fg
BEAMD. williamsonii  2.0£0.7g  41.23+3.29¢f 36.18+1.11e  20.51+0.36fg 27.56+0.43¢  10.21+0.33¢  17.08+1.01i  13.47+0.54h

RAED. lindleyi 12.6+3.4c  29.54+1.91h 25.92+1.28gh 27.48+2.56bc 15.59+0.60j  8.22+0.59fg 20.20+1.04ef 26.29+0.42b
FEMA D, laevifolium  8.8+1.3de  27.19+6.08h  31.79+3.87ef  6.08+1.23i  17.86x2.361  9.76x1.1lef 19.11+2.22fg  5.02+0.68i
FEA R D. equitans 6.0£0.0f  17.93+2.00i  11.37+1.67i  7.96+0.76hi 10.16+0.35k  2.72+0.21i  16.32+0.78hi  4.77+0.25i
KA D. speciosum  32.0+0.0a 18.22+3.431  22.06+6.89h  21.99+4.13ef 22.24+1.27g  2.97+0.19i  10.97+0.61k  4.59+0.19i
PUS AT D. farmeri 19.8+1.30b  40.56+1.61ef 25.83+1.73gh 20.24+3.40fg 21.12+0.66gh 17.40+0.98b  21.56+1.67de 18.99+1.96¢
HREA L D. tortile 1.2+0.4g  90.08+3.29a  82.39+5.64a 37.25+4.70a 48.14+1.57a  9.82+0.43ef 33.88+0.89b 21.61+1.37d
(i Mean 8.5£10.0  42.74+17.86 36.21x16.64 20.69+8.23  25.50+8.76  10.49+5.03  20.55+7.30  17.00+8.05
F 1§ F value 308.92 % 110.06 ** 126.60 = * 63.07 ** 183.25 =% 67.77 * = 172.33 =% 207.93 =%
CV/ % 117.65 41.80 45.96 39.76 34.33 47.96 35.50 47.32

H' 4.381 4.383 4.388 4.372 4.376 4.378 4.388 4.372

3 Species 1,/ mm b,/ mm 1,/ mm b,./mm [./mm b./mm [,/mm
P A D, moschatum 30.13+1.91b¢ ~ 13.65£0.76a  36.74x1.71a  12.87+0.68a  10.59+1.20h  4.38+0.16e 20.25+1.37a
B A D, pendulum 24.00+1.41fg  10.62+0.14c  23.06x+1.22¢ 7.34£0.43d 4.69+0.08k  3.02+0.12fg 8.49+0.57h
WA D. fimbriatum 26.58+0.83def  13.77+0.51a  27.89+0.82b  12.25+0.39a 6.47+0.27] 4.09x0.14e 12.24+0.47d
HILA R D. crepidatum 19.49+0.74h 8.32+0.21ef  3.51+0.22i 2.48+0.09j 19.08+0.45¢  10.54+0.58¢ 13.67+0.37¢
WEEA D, trigonopus 27.83+0.65¢d 9.33+0.17d 8.01+0.03h 3.28+0.08i  22.46+0.34f  10.58+0.31c 16.05+0.93b
FhiE At D. crystallinum 18.27+3.44h 6.74+1.03hi  21.42+3.19cd  6.52+1.14ef  9.79+1.28h  2.78+0.35fgh  8.87+1.55gh
ERIEA MY D. thyrsiflorum 19.51+0.22h 9.09+0.21d  19.81+0.63de  9.76+0.32b 3.92+0.16k  2.78+0.09fgh  8.25+0.82hi
WA D, cariniferum 31.77+1.88b 11.44+0.46b  11.02+0.75¢g 5.92+0.24fg  33.53+1.05b  16.12+1.42a 15.35£1.06b
KLLMD, loddigesii 22.15+1.15¢ 8.15+0.62f 5.62+0.34i 3.33£0.32i  25.14x1.14e  12.08+1.10b 11.70£0.83de
M- A1 i} D. hancockii 25.70+2.05def  10.47+0.37¢ 4.88+0.46i 3.37+0.33i  27.43x2.12d 8.63+0.54d 10.53+0.45¢f
WE AR D. williamsonii 26.82+0.41de 8.85+0.29de  14.62+1.72f 5.49+0.30g  29.88+0.70c  10.72+0.52c¢ 12.89+0.45¢d
BAD. lindleyi 11.03+0.95i 6.21+0.09i 11.62+0.73¢g 6.86+0.68de  6.73+0.52] 2.37+0.14gh  10.63+1.87¢f
SerAfEt D. laevifolium 17.19+3.20h 7.71+0.80fg  17.51+3.30e 8.31+0.89¢ 4.04+0.16k 3.26+0.11f 5.75+0.24;
HEA M D. equitans 9.43+0.41i 3.55+0.23k  14.49+1.28f 4.46+0.55h  10.03+0.61h 2.18+0.27h 3.70+0.80k
KIAL L D. speciosum 25.06+2.10ef 4.67£0.43]  21.26+4.34cd  6.98+0.72de  7.35£0.27ij  2.59+0.18fgh  7.14+1.12i
VUSR5 D. farmeri 25.50+3.59def  7.19+0.91gh  19.30+2.45de  8.87+0.46¢ 8.38+0.82i 3.1420.31fg 9.95+1.11fg
A D. torile 47.79+2.59a 10.53+0.23¢ 5.49+0.28i 4.34+0.40h  51.38+2.27a  15.58+0.77a 13.61+0.77¢
I Mean 24.02+8.64 8.84+2.76 15.66+9.00 6.61+3.03 16.52+13.04 6.75+4.80 11.12+4.07
F{H F value 100.43 = 143.29 = 121.42 s 159.80 = 865.66 s 390.74 88.06 s *
CV/% 35.98 31.26 57.44 45.85 78.92 71.10 36.56

H' 4.382 4.375 4.378 4.377 4.393 4.385 4.373

D, #8255 Flower number; d. : TEYIE Flower vertical diameter; d,: iR Flower transverse diameter; [pl . B Pedicel length;; lpzi kK
Petal length; bp; TEIRTE Petal width; /), : JE## K Labellum length; by, : JE I TE Labellum width; [ : s Middle sepal length; b, : 85 g
Middle sepal width; [, ; ]2 Lateral sepal length; by : %5 Lateral sepal width; [, : 584 Calyx sac length; b, : 5358 Calyx sac width; [ :
F 5K Ovary length. [R1F) PR E/ING - BE:F R FEAN R FP2E (] 25 57 2 3 ( p<0.05) Different lowercases in the same column indicate the significant (p<
0.05) differences between different species. #* ; p<0.01. CV. 75 S 2 Coefficient of variation; H'; Shannon’s ZFEM: 384X Shannon’s diversity index.

5t A Z R ERIE A (32.4) I RRA (90.08 mm) | FE B 42 (82.39 mm)  FEMR K (37.25
8k (D. tortile A. Cunn.) (1.2) , HlM A BHOAENRE  mm) WK (48.14 mm)  HHEK (47.79 mm) 4
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(—1.307) ;55 2 FWAT I TTHR R N 26.29% , Horh i
B FeRIPIR R AL (1.235) K (1.199) 345
3 MR 13,00 , HorP IR A By A
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80.00F °
3=1259.5x-5 470.2 (R*=0.312, p=0.010 28)
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=

S
T
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2 30,00

]
4.395

20.00 : : ! :
4.370 4.375 4.380 4.385 4.390

Shannon’s ZHMEF5%L  Shannon’s diversity index

E1 17 #HAREEYREMEIR Shannon’s SHEEHETRREH
BITA K S

Fig. 1  Analysis on correlation between Shannon’s diversity index
and coefficient of variation of phenotypic traits of 17 Dendrobium
Sw. species

Table 4 Principal component analysis of phenotypic traits of 17 Dendrobium Sw. species

EN W BAEhR B RRAE [ D Eigenvector of each index D
Principal
component & I8 b, R A n d, d, [pl [pz [)p
1 0.959 -0.147 -0.033 -0.214 -0.025 -0.295 0.491 —-1.345 -1.305 -0.921 -1.307 -0.901
2 0.129 1.199 1.054 0.549 1.235 0.993 1.083 -0.097 -0.044 0.170 -0.093 0.688
3 0.523 0.570 0.548 0.176 0.645 0.594 0.391 0.047 0.095 0.474 0.333 -0.591
4 -0.459 0.407 -0.585 1.150 -0.032 0.091 0.024 -0.223 -0.235 0.245 -0.223 0.122
ENi W BARFR B D Eigenvector of each index" A TR/ % ZIT kR %
Principal Ei i 1 Contribution Cumulative
component L by b by b by, b, L, 1genvatue rate contribution rate
1 -1.107 -0.946 -1.187 -1.229 -0.128 -0.328 -0.803 -0.815 -1.130 7.974 38.0 38.0
2 0.257 0.113 -0.011 0.157 1.040 1.125 -0.871 -0.851 -0.126 5.511 26.2 64.2
3 -0.469 -0.581 0.598 -0.411 -0.691 -0.674  0.691 0.633 -0.054 2.722 13.0 77.2
4 -0.372 0.297 -0.276  0.187 -0.420 -0.236 -0.141 0.075 0.206 1.460 7.0 84.2

D, H)E Leaf thickness; [;:

T Petal length ; bp . 1B TE Petal width; /), JE I Labellum length; by, : JEIESE Labellum width; [, : K Middle sepal length; b, :

K Leaf length; b, : M5 Leaf width

: ; R: MK FELL Leaf length to width ratio; A M-TFY Leaf area; P M JH 4 Leaf
perimeter; n: fEA4<%X Flower number; d,: TEY\1E Flower vertical diameter; d,: 542 Flower transverse diameter; lpl ;. 1B Pedicel length lp2 :

e

P Middle sepal width; [, : 2K Lateral sepal length; by : M 2E 55 Lateral sepal width; [ : K Calyx sac length; b, : Eoe S Calyx sac width;
l,: F51K Ovary length.
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164 kWA i 2B E A (D, williamsonii Day et LTS D. cariniferum 81 1
Rchb. f.) A7 D. trigonopus Rehb. f.) B A ABAI D. williamsonii 915,
N N s N N . . AR 3 D. trigonopus
SRR A 41 1L 5 677 A6 SR AT 84 (D, Lindleyi BB irigonp o
Stendel. ) H*%E@q(D dul Roxb.) =7 i AL D. crepidatum 80 E
rencet. )~ - penauiim ROxD. ) oo Yt D. hancockii 80 E
FEIEAT D, crystallinum Rehb. f.) ;20 1162 & KB HEL i D. equitans |
Ak BRAE A BURTIY £ A1 8k (D. farmeri Paxton) 3 2H IV B LM D. lindleyi 82 I | :
@@?ﬂ?ﬂ@ﬁﬁyr ﬁ"]%ﬁﬁ%ﬂﬁ%ﬁﬁﬂro M- A 5t D. pendulum 78 i i
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FUPEARFSAE A 3, I BRI /S JE 500 A i . crysallimum ———9 A
RN S o T AR AE i 5L T ;j*”;f}‘* Dospeciosum ————1, | |
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FURK N AEA/N AN AERR/D SR T B ™00 |
S " - L D. farmeri | 175
LI 2RIy 5, T R, 76 4 i o -
%&g ) %%/J\ ) ﬁ%@%n%%ﬁlj\ 5 2E_ IV %‘%ﬂ'l’i’[ﬁ%’%&?ﬁﬁ PIBA M D. moschatum 77 2 E '
I J 3, AEAR R BRI, FEIRE R | syt A 7 I ; §
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Fig. 2 Clustering dendrogram of 17 Dendrobium Sw. species based

A ST R TE L AR RS SRS AERE on phenotypic traits

£5 17 HAMBEEYARBESEANREMERKE (XLSD)Y -
Table 5 Means of phenotypic traits in different clustering groups of 17 Dendrobium Sw. species (X+SD) ")

1]
Group
I 0.50+0.17 6.44+2.44 3.77+0.79 1.74+0.68 20.00+9.91 131.22+51.86 2.13+0.63 43.74+7.59 35.87+6.12 20.93+5.50 27.28+4.63
I 0.81+£0.34 6.28+2.40 4.10+1.01 1.61+0.69 21.33+9.81 128.83+57.46 6.12+4.60 31.18+10.15 25.68+8.28 14.61+8.67 18.27+5.56
I 0.98+0.56 12.99+2.15 6.61+0.78 2.00+0.46 66.33+10.87 225.11+£63.34 28.07+6.25 31.07+9.98 25.50+4.72 21.82+3.16 21.06+1.34
IV 0.35£0.13 8.78+1.37 4.64+0.57 1.91+0.28 32.96+7.64 174.07+42.57 5.80+3.61 71.70+15.30 65.15+15.03 29.23+7.69 38.46+7.72
4151
Group
I 9.20+1.57 17.34x2.94 16.60+3.15 25.63+4.19 9.43+1.25 7.94+3.97 3.98+1.31 26.25+4.93 11.45+2.48 13.37+2.07
I 8.50+4.36  18.53+2.16 13.61+8.52 15.98+5.75 6.97+2.40 17.62+4.78  6.70+1.48 7.06+2.62  2.72+0.45  7.49+2.73
I 10.99+6.23  16.29+4.58 12.98+6.43 23.36+3.59 6.98+1.95 20.12+2.82  8.54+1.29 6.55+£2.03  2.84+0.31  8.45x1.53
IV 15.88+5.76  34.62+3.44 27.50+6.77 34.84+9.77 12.65+1.63 23.37+13.65 9.82+4.04 22.81+21.03 8.02+5.55 15.37+3.73

S/mm [}/ cm b)/cm R A/em? P/cm n d,/mm d,/mm lPl/mm lpz/mm

b,/mm 1,/ mm b,/ mm 1,/ mm b,/ mm [,/ mm b,/ mm l./mm b./mm l,/mm

D§. )& Leaf thickness; [ ; 4K Leaf length; b, 5% Leaf width; R K 58 L Leaf length to width ratio; A I Y Leaf area; P P} JE4< Leaf
perimeter; n: TEZE Flower number; d, ; TEY\IE Flower vertical diameter; d,: TEREFS Flower transverse diameter; lp] . K Pedicel length;; 11)2:
AL Petal length; b,: AEIRTE Petal width; 1), : JEMES Labellum length; b, : JEHEFE Labellum width; [, . 1#4 Middle sepal length; b, . H14
P& Middle sepal width; [, : fll#4< Lateral sepal length; by : fI%£%E Lateral sepal width; [, : % Calyx sac length; b, : 5358 Calyx sac width;
l,: FPK Ovary length.
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Spearman correlation coefficient

8: MJE Leaf thickness; l;: M Leaf length; b, . M5 Leaf width; R 0f
K 9& It Leaf length to width ratio; A; MY Leaf area; P M JE1K Leaf
perimeter; n: {£ 2% %L Flower number; d,: f£ 9\ 1% Flower vertical
diameter; d,: HHEF2 Flower transverse diameter; lpl . B K Pedicel
length; [, : AEIF Petal length; b,: AL TE Petal width; [, : B
Labellum length; b, : JEHETE Labellum width; [, : FrEE K Middle sepal
length; b, : FZE5E Middle sepal width; [, fI]#54 Lateral sepal length;
by, : MIZEFE Lateral sepal width; [, : 2234 Calyx sac length; b, . 22358
Calyx sac width; [, ; F /51 Ovary length. * ; p<0.05; #3 . p<0.01.

B3 17 MAEMEEDREEREHEXE
Fig. 3  Correlations between phenotypic traits of 17 Dendrobium
Sw. species
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