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Abstract; Taking 10 provenances of Dendrobium nobile Lindl. collected from Sichuan, Guizhou and
Yunnan as the research objects, 18 phenotypic traits of vegetative organs and floral organs were observed
and measured, and phenotypic differentiation degree and variation laws of each phenotypic trait among
different provenances, and their influencing factors were analyzed by using indexes and methods of
coefficient of variation, Shannon-Wiener diversity index and phenotypic differentiation coefficient as well
as variance analysis, correlation analysis and cluster analysis, etc. The results show that the averages of
18 phenotypic traits of D. nobile are significantly ( P<0.05) different among most of the provenances, in
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which, the averages of 10 phenotypic traits of provenance from Mengla Town in Mengla County of Yunnan
Province are the largest, and are significantly different from other provenances in general. The average of
coefficient of variation of 18 phenotypic traits is 8.24% —24.38% , that of each provenance is 12.08% —
19.02%, and the overall average is 14.36%. The Shannon-Wiener diversity index of 18 phenotypic traits
of 10 provenances is above 3.8, with an average of 3.881 —3.908. There are extremely significant
(P<0.01) differences in 18 phenotypic traits among provenances, but only stem node number, stem
length, petal length and petal width are extremely significantly different among individuals within
provenance; the phenotypic differentiation coefficient of each phenotypic trait is 50.00% —87.50% , with
an average of 65.80%, and most of them are above 57%. Among these 18 phenotypic traits, only stem
node number, basal stem diameter, middle stem diameter, upper stem diameter and pedicel length show
significant or extremely significant negative correlation with latitude, only leaf length and leaf width show
significant negative correlation with longitude, all phenotypic traits show insignificant correlations with
altitude. The cluster analysis result shows that the provenances with similar longitude, latitude and
geographical location are clustered together. At Euclidean distance of 6.5 and 3.5, the 10 D. nobile
provenances can be divided into 3 groups and 4 subgroups, respectively, in which, the clustering of
group is related to the latitude and geographical location of provenance, while the clustering of subgroup
is related to the longitude of provenance to some degree. Group I contains 7 provenances, and the
latitudes are within the range of N28°, which are located in the south of Sichuan Province and northwest
of Guizhou Province; group II contains 2 provenances, and the latitudes are within the range of N29°,
which are located in the southwest of Sichuan Province; group Il contains only one provenance, and the
latitude is within the range of N21°, which is located in the southernmost part of Yunnan Province. The
comprehensive analysis result shows that there are obvious differences in traits of vegetative organs and
floral organs of D. nobile among different provenances, and the variation levels of vegetative organ traits
are higher than those of floral organ traits, and the variations among provenances are the main source of
phenotypic variation; the diversity of phenotypic traits of D. nobile is abundant, but their diversity levels
among different provenances are similar; the variations of phenotypic traits of D. nobile show a
geographical variation pattern dominanted by longtitude and latitude.

Key words: Dendrobium nobile Lindl.; phenotypic trait; diversity; coefficient of variation; phenotypic
differentiation ; geographical factor
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Table 1 Basic status of locations of 10 test provenances of Dendrobium nobile Lindl.

FgRD ZE g MR/ m P15 Weles (o) kB
Provenance!’ Longitude Latitude Altitude Slope aspect Slope Habitat

P1 E105°52' N28°30' 536 PiT Southwest 58.5 M A4 E On rock in forest

P2 E105°45' N28°27' 388 % East 62.3 MF 547 F On rock in forest

P3 E105°33’ N28°30’ 377 4 South 78.9 M %A L On rock in forest

P4 E105°52' N28°39' 430 PR Southwest 22.5 MR A E On rock in forest

pP5 E106°06’ N28°44’ 579 ¥ South 64.5 MR &4 L On rock in forest

P6 E104°26' N28°48' 407 7%t Northeast 83.0 L On trunk

P7 E104°51' N28°44' 368 P West 61.0 I On trunk

P8 E103°14’ N29°43’ 615 7R East 80.2 64 P a T | In flowerpot or on trunk
P9 E103°22’ N29°46’ 465 75§ Southeast 454 T I On trunk

P10 E101°34' N21°29’' 640 %4 Southeast 20.7 warh a1 In flowerpot or on trunk

Dp1 JP2 AR HIRIE T SN 48 AR K TR RE [ 4 RN 42 2% 4H Collected from Wanglong Town and Fuxing Town in Chishui City of Guizhou Province,
respectively; P3,P4,P5. S JRIEF DU 44 A 1T E Y ol B XU S5 A4 45 Collected from Wutong Town, Fengming Town and Fubao Town in
Hejiang County of Sichuan Province, respectively; P6,P7. A3 S0STE T 0O 4 B T B R B B AR Z 4 Collected from Sipo Town and Songjia Town
in Yibin City of Sichuan Province, respectively; P8. 35 T U I 45 i B MI VT4 Collected from Liujiang Town in Hongya County of Sichuan
Province; P9 JRIET MU T EBK S £ Collected from Xiema Township in Jiajiang County of Sichuan Province; P10 JiF T = a4 B B EL & itk

8 Collected from Mengla Town in Mengla County of Yunnan Province.
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Table 2 Comparison on 18 phenotypic traits of vegetative organs and floral organs of Dendrobium nobile Lindl. from different provenances
(X+SD)Y

i . N Ls/cm D/ mm D s/ mm Dys/mm L;/cm
Provenance?
P1 11.2+2.0b 41.16£9.15a 3.86+0.42b 10.39+1.25b 5.48+0.81c¢ 8.45+1.01cd
P2 11.2+2.0b 36.51+£9.29b 3.70+0.42bc 9.07+1.77cde 4.84+0.99d 8.02+0.94de
P3 9.9+1.6¢ 30.66+6.48¢ 3.46+0.43de 8.76x1.51e 4.00+0.73e 7.63+0.99¢
P4 10.2+1.5¢ 35.28+6.69b 3.66+0.28bed 10.16+1.69b 4.57+0.78d 8.94+0.94¢
P5 8.6x+1.3d 24.17+3.93de 3.34+0.38ef 9.88+1.59bc 4.52+0.78d 7.54+1.03e
P6 7.8+1.2e 25.61+5.54d 3.23+0.34fg 10.10+1.49b 6.41+1.26b 10.98+1.69a
P7 8.4x2.1de 24.93+8.55d 3.08+0.54g 9.01+2.06de 3.36+0.77f 8.81+2.84cd
P8 7.7+1.5e 24.03+5.75de 3.57+0.49¢d 8.64+2.37e 3.91+1.08e 8.15+1.02de
P9 8.3x1.8de 21.78+5.44e 3.56+0.72cde 9.89+2.70bed 5.43+1.06¢ 9.99+2.13b
P10 12.5+3.7a 36.71+12.77b 5.24+0.90a 12.06+3.37a 8.07+1.89%a 11.31+1.64a
HI{H Average 9.6+1.8 30.08+7.36 3.67+£0.49 9.80+1.98 5.06+1.02 8.98+1.42
FHiR?) 5 by /cm L/b; Lp.q/cm Leg/cm beg/cm Leg/beg
Provenance?
P1 1.96+0.23¢ 4.35+0.79¢d 4.68+0.49h 3.65+0.35¢d 1.36+0.15ab 2.67+0.21d
P2 1.83+0.31cd 4.49+0.93cd 4.61+0.37b 3.64+0.53c¢d 1.26+0.15¢d 2.93+0.29bc
P3 1.92+0.33¢ 4.08+0.84de 4.56+0.54b 3.67+0.48¢ 1.31£0.17abe 2.86+0.30c
P4 1.95+0.42¢ 4.68+0.98bc 4.71+0.74b 3.65+0.46¢d 1.27+0.11cd 2.85+0.26¢
P5 1.43+0.18f 5.30+0.62a 4.52+0.42b 3.67x0.41c¢ 1.37+0.23a 2.68+0.26d
P6 2.35+0.48b 4.81+0.95b 4.58+0.45b 4.15+0.34a 1.30+0.13bed 3.21+0.23a
P7 1.69+0.51e 5.35+1.58a 4.67+0.65b 3.72+0.29¢ 1.25+0.14cd 3.00+0.27b
P8 1.75+0.30de 4.73+0.93be 3.90+0.56¢ 3.10x0.16e 1.12+0.09¢ 2.79+0.14cd
P9 2.63+0.56a 3.89+0.87¢ 4.54+0.43b 3.49+0.50d 1.24+0.21d 2.91+0.60bc
P10 2.66+0.44a 4.32+0.47cd 5.02+0.87a 3.90+0.45b 1.38+0.16a 2.83+0.32¢
YI{E Average 2.02+0.38 4.59+0.89 4.58+0.55 3.66+0.39 1.29+0.15 2.87+0.28
FR 2 Lys/cm bys/cm Lyis/bs Lpe/cm bp/cm Lpe/bpe
Provenance?
Pl 3.58+0.32b 1.29+0.17a 2.76+0.33e 3.84+0.34cd 2.31+0.19ab 1.66+0.10cd
P2 3.57+0.51b 1.27+0.13a 2.83+0.18de 3.89+0.54bed 2.25+0.23b 1.72+0.11bc
P3 3.62+0.44b 1.27+0.15a 2.84+0.26de 3.89+0.47be 2.27+0.18b 1.71+0.13bc
P4 3.58+0.43b 1.18+0.13b 3.02+0.25bc 3.71+0.42d 2.15+0.22¢ 1.72+0.13be
P5 3.59+0.38b 1.31+0.14a 2.74+0.22¢ 3.83+0.44cd 2.29+0.21ab 1.66+0.09¢d
P6 3.93+0.31a 1.20+0.10b 3.28+0.20a 4.24+0.31a 2.24+0.21b 1.90+0.18a
P7 3.61+0.29b 1.21+0.12b 3.01+£0.25bc 3.76+0.32¢d 2.11+0.20¢ 1.79+0.10b
P8 2.97+0.42d 1.03+0.08¢ 2.90+0.17cd 3.16x0.21e 1.98+0.10d 1.59+0.06d
P9 3.17+0.48¢ 1.05+0.18¢ 3.07+0.55b 3.14£0.50e 1.91+0.35¢ 1.67+0.26¢d
P10 3.70+0.45b 1.32+0.13a 2.83+0.33de 4.03+0.48b 2.38+0.25a 1.71+0.21bc
HI{H Average 3.53+0.40 1.21+0.13 2.93+0.27 3.75+0.40 2.19+0.21 1.71+0.13

DN, 2895% Number of stem node; Lg: 25K Stem length; Dy : LI H 4% Basal stem diameter; Dyg: ZFE E AR Middle stem diameter; Dq: =
WHEA Upper stem diameter; L; : MK Leaf length; b, : - F 5% Leaf width; L, /b, : M- K 5 [t Ratio of leaf length to leaf width; Lp HFEK
Pedicel length; Leg: H1# F K Central sepal length; beg: H1#5 F i Central sepal width; Leg/bes: % R K %8 Lt Ratio of central sepal length to
central sepal width; L;g: fII% K Lateral sepal length; b;g: %5 5 9 Lateral sepal width; L;s/b;s: % K 58 Lt Ratio of lateral sepal length to
lateral sepal width; Ly, : /£ Petal length; bp,, : £ TE Petal width; Ly, /bp,, : /£ FE LE Ratio of petal length to petal width. [R5 FRAS[R] 4 /)N
E?ﬂ'%@ﬂ?%%‘jﬁ%([%OOS) Different lowercases in the same column indicate the significant ( P<0.05) difference.

2 p1 ,P2. Ay IR T 5 M 48 R K T Y BE [ AE F & 2% 4 Collected from Wanglong Town and Fuxing Town in Chishui City of Guizhou Province,
respectively; P3,P4 PS5 Sy IE T UU )N 4 A T B T AR RIS AT A4S 5248 Collected from Wutong Town, Fengming Town and Fubao Town in
Hejiang County of Sichuan Province, respectively; P6,P7. Ay STE T 0 N 48 B2 T A B B AR K Collected from Sipo Town and Songjia Town
in Yibin City of Sichuan Province, respectively; PS8: SR T U )] 48 Bt HE B M VT 48 Collected from Liujiang Town in Hongya County of Sichuan
Province; P9 IR T P14 IV EH T £ Collected from Xiema Township in Jiajiang County of Sichuan Province; P10 IR T 2 24 B % B b i

#H Collected from Mengla Town in Mengla County of Yunnan Province.
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Table 3  Coefficient of variation of 18 phenotypic traits of vegetative organs and floral organs of Dendrobium nobile Lindl. from different

provenances
FhiE B RIEIR AL S R B %> Coefficient of variation of each phenotypic trait®
Provenance!” N Ls Dys Dys Dys Ly by, L /by, Lpeq Les
P1 17.84 22.24 10.89 12.13 14.85 12.00 12.09 18.20 10.51 9.65
P2 17.86 25.45 11.56 19.63 20.46 11.74 17.29 21.18 8.10 14.76
P3 14.27 21.15 12.46 17.31 18.28 13.04 17.28 20.70 12.02 13.13
P4 14.27 18.97 7.91 16.68 17.27 10.59 21.86 20.94 15.86 12.77
P5 14.62 16.29 11.42 16.12 17.37 13.75 12.90 11.73 9.33 11.21
P6 15.53 21.66 10.58 14.80 19.71 15.45 20.49 19.81 9.94 8.30
pP7 24.97 34.31 17.83 22.92 23.09 32.31 30.90 29.66 13.96 7.98
P8 20.02 23.93 13.77 27.43 27.86 12.55 17.27 19.69 14.59 5.37
P9 22.02 24.98 20.28 27.39 19.58 21.32 21.58 22.63 9.67 14.36
P10 29.72 34.79 17.31 27.99 23.47 14.50 16.59 10.98 17.51 11.54
I Average 19.11 24.38 13.40 20.24 20.19 15.73 18.83 19.55 12.15 10.91
FHUED BFAEIRAY L R REL/ %Y Coefficient of variation of each phenotypic trait?
Provenance' bes Les/bes Lig bis Lis/bis Lpy bpe Lpe/bpe, J{E Average
P1 10.99 8.06 9.08 13.01 12.11 8.88 8.35 6.56 12.08
P2 12.37 9.79 14.35 11.01 6.49 13.96 10.42 6.96 14.08
P3 13.03 10.81 12.33 11.76 9.44 12.22 7.96 7.55 13.60
P4 9.27 9.36 12.26 11.17 8.45 11.36 10.53 7.54 13.17
P5 17.07 10.02 10.75 11.30 8.26 11.68 9.41 5.76 12.17
P6 10.68 7.24 8.13 8.91 6.03 7.30 9.79 9.75 12.45
pP7 11.90 9.32 8.23 9.97 8.33 8.61 9.61 6.12 17.22
P8 7.97 5.07 14.31 7.72 5.96 6.66 5.06 4.03 13.29
P9 17.26 20.82 15.23 17.10 18.02 16.10 18.37 15.66 19.02
P10 12.16 11.32 12.16 9.87 11.69 12.12 10.84 12.47 16.50
¥IH Average 12.27 10.18 11.68 11.18 9.48 10.89 10.03 8.24 14.36

Dp1 ,P2. AR T 55 M 48 AR K T B9 HE [ AE N 2 244 Collected from Wanglong Town and Fuxing Town in Chishui City of Guizhou Province,
respectively; P3,P4,P5. 435I T U114 4 VL 0 ALl B XU S A48 55 8 Collected from Wutong Town, Fengming Town and Fubao Town in
Hejiang County of Sichuan Province, respectively; P6,P7 23 5iI J5F VU )11 45 B 22 117 1) B BRI R Z B Collected from Sipo Town and Songjia Town
in Yibin City of Sichuan Province, respectively; P8: i T P4 JI| 4 JHE B MU 7L 45 Collected from Liujiang Town in Hongya County of Sichuan
Province; P9 RIHTPU)I4E J VT BB D £ Collected from Xiema Township in Jiajiang County of Sichuan Province; P10 SR T 2 T 48 i EL Bh g

4 Collected from Mengla Town in Mengla County of Yunnan Province.

2 N; ZE97%0 Number of stem node; Lg: 254 Stem length; Dy : ZEHETF EAR

Basal stem diameter; Dyg: =51 E 42 Middle stem diameter; Dyg: 25 [

TWER Upper stem diameter; L, : K Leaf length; b, : I H 5% Leaf width; L /b : M K 5 Ratio of leaf length to leaf width; L, Vi, e
Pedicel length; Lg: HHEE B K Central sepal length; bq: s B 95 Central sepal width; Log/beg: i B K % H Ratio of central sepal length to
central sepal width; L;s: %5 K Lateral sepal length; b;g: %2 %E Lateral sepal width; L;s/b;g: % F < B8 L Ratio of lateral sepal length to
lateral sepal width; Lp,, : fE§IK Petal length; by, : EIRDE Petal width; Lp,/bp, : LTI FE L Ratio of petal length to petal width.
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AR AT R R P R e R K
Ll M R R BE I R BE L AR AR
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¢m.2.87 3.53 em.1.21 ¢m.2.93.3.75 ¢m . 2.19 em
171, Her, P91 45 B T R (Po ) A i iy v 2
A R RS R I K L A
KA 1 T8 b 35 45 K, L5 At o 9 22 5 3%
P10 PR AR K | R v O R S RN A I 58 34
K, HS5 250k 22 53 35 1M P8 Rl I A6 K
HEE R TR R SE O R U A SE R R FE
Fe¥ /N, HLBRAE R 58 L Ak, ol e B Mtk S A -
55 o AR 2 5 52, PO R Y A8 I K RN AR I BE
¥rgeN, BUBR 5 A AR 22 5 8 3 PR IR B
K R/, B S 28005 2 5 W2 PS AR AY
M K v i/, H S 280w B, Sk Lk
F, 10 MMESs B RIRTE 25 R A o 25 2 5
2.1.3 RAMREFoH HEI AL ARE RS
BORAEAS B R AE 5 (] FR 5 Py 34 A7 7 AS ] A2 B2
FAR S, fE 8 MEFRAE R, KM RS R ilux
K, N 16.29% ~34.79% ,41{E H 24.38% ; 2 3L 1%
AR S R BN, N 7.91% ~20.28% , Y9(H }113.40%
FLERN IR AR ] 25K 9 25 R BOK T 25 560 BLAR
M 2ERBN T8 10 MEAFE R, th 5 e ny A2
S RBIRNR, N T.97% ~17.26% ,Y{H K12.27% ; 165
KB L1y S R AU/, K 4.03% ~ 15.66% , S41H K
8.24% , Ut AE A IR P94 (] 25 | SE ) 25 SRR,
MR S L 22 /N, B B& 8 IMVEFRAVE
PEIRAGAE ST R BOIEI KT 13%, 110 10 N ERS B TE
RIS R MEI /N T 13% , RGPS RS E
PEAR Y78 K T AR BRI

7210 AR, PO R A9 AR S R B (E i K
(19.02%) ,P1 PR AE 5 R B ME /N (12.08%)
AR R BRI N 14.36% , 4 BH A1 Rk b I 1] ¢ 150
PR EREER,

22 AEAMEARMREERNESHEENRE S U
Vil

ANTR) AR A L SR A R ORAE SR R MR
Shannon—Wiener 22 #VE$E B2 8 434k 22 K03 5] L
FamEks,

22,1 HAMHSH  HE 4L AHK 10 G
T8 18 N F AR Shannon—Wiener 22 FE 135 514
1E3.8 LU b, {8 K 3.881 ~3.908, A8 W& 45 /N, 7E 18
NRFBPEIR A ZX K A Shannon — Wiener 2 #7475 44
/N, ALK 58 e B9 Shannon — Wiener Z2FE 14 35 %L
K, BMELE AR A 18 4SRRI
R T L RENE , H 2R KA

222 ERApAsH HIFRS L AR 18 HRA
PEIRAEFPIRR] 5 £7 7 W 835 (P<0.01) 28 5 5 17 76 Ff
TR A 2558 25K AR R 58 4 >R AU
RIFAEN B2 5 Pl () 4% R BV 19 Jr 2205 1
PIRF oSG TR A, B R A9 77 22 4354 0.000 1~
0.036 2, Flil N J7 224114 0.000 1~0.015 1,

& F AR R 1y R R 4r 4k R B 50, 00% ~
87.50% , Ferpr A rh = 5 9 | v A S LU RN AR A v
3R BUMEAR B T 5340 R R 50.00% , HoAth 2
PEAR A 31k R B AE 57% L) ;18 S FAMIR
BRI ML R B F 65.80% , 7 B A i 1] il 75 S
S A B RIR AR ) ORI

x4 TREMEARERFEMLREE 18 MREMKE Shannon-Wiener £ FE 5%

Table 4 Shannon-Wiener diversity index of 18 phenotypic traits of vegetative organs and floral organs of Dendrobium nobile Lindl. from

different provenances

) B FIEREY Shannon-Wiener ZAEMEFEEL  Shannon-Wiener diversity index of each phenotypic trait®
Provenance'” N Ls Dys Dys Dys Ly, by, Ly /by, Lpeq
P1 3.896 3.887 3.906 3.904 3.901 3.904 3.904 3.895 3.906
P2 3.895 3.879 3.905 3.892 3.891 3.905 3.897 3.892 3.908
P3 3.898 3.890 3.904 3.897 3.895 3.903 3.897 3.891 3.904
P4 3.902 3.894 3.908 3.898 3.897 3.906 3.889 3.890 3.898
P5 3.901 3.899 3.905 3.899 3.897 3.902 3.904 3.905 3.907
P6 3.900 3.889 3.906 3.901 3.893 3.899 3.890 3.893 3.907
P7 3.882 3.856 3.896 3.884 3.885 3.857 3.865 3.871 3.902
P8 3.892 3.885 3.902 3.873 3.874 3.903 3.897 3.893 3.899
P9 3.888 3.880 3.891 3.872 3.893 3.888 3.888 3.888 3.907
P10 3.867 3.854 3.897 3.872 3.884 3.901 3.898 3.906 3.896
YIH Average 3.892 3.881 3.902 3.889 3.891 3.897 3.893 3.892 3.903
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4E3R4 Table 4 ( Continued)

FED B FHVEIRY Shannon—Wiener ZHEPEFERL®  Shannon-Wiener diversity index of each phenotypic trait?
Provenance') Les bes Les/bes Lys bys Lis/bys Lpe bpe, Lpe/bpe
P1 3.907 3.905 3.908 3.907 3.904 3.903 3.908 3.908 3.910
P2 3.901 3.904 3.907 3.901 3.906 3.909 3.902 3.906 3.909
P3 3.903 3.904 3.906 3.904 3.905 3.907 3.904 3.908 3.909
P4 3.903 3.907 3.907 3.904 3.905 3.908 3.905 3.906 3.909
P5 3.905 3.898 3.906 3.906 3.906 3.908 3.905 3.907 3.910
P6 3.908 3.906 3.909 3.908 3.908 3.910 3.909 3.907 3.907
P7 3.908 3.904 3.907 3.908 3.907 3.908 3.908 3.907 3.910
P8 3.910 3.908 3.910 3.898 3.909 3.910 3.909 3.910 3.911
P9 3.902 3.897 3.891 3.901 3.898 3.896 3.900 3.895 3.900
P10 3.905 3.905 3.905 3.904 3.907 3.905 3.904 3.905 3.905
YA Average 3.905 3.904 3.906 3.904 3.905 3.906 3.905 3.906 3.908

Dp1 ,P2: S SETE T 5 M 48 AR K T AR I [ 4 N &2 2448 Collected from Wanglong Town and Fuxing Town in Chishui City of Guizhou Province,
respectively; P3,P4,P5. Ay B STE T 0O 1 4 A VT E B Toam AE XU 4E FT AR £ 4H Collected from Wutong Town, Fengming Town and Fubao Town in
Hejiang County of Sichuan Province, respectively; P6,P7. 75l U514 )1 48 B2 17 (1 ML BRI AR 4K Collected from Sipo Town and Songjia Town
in Yibin City of Sichuan Province, respectively; P8: & Ui T U JI| 45 3t HE B I VT.81 Collected from Liujiang Town in Hongya County of Sichuan
Province; P9 JRIFET PUJI 4 J VT EBK S £ Collected from Xiema Township in Jiajiang County of Sichuan Province; P10 JIF T = a4 B I EL & it
i Collected from Mengla Town in Mengla County of Yunnan Province.

2N, ZE1% Number of stem node; Lg: 251 Stem length; Dy : Z2IEFBE 4 Basal stem diameter; Dy : 2513 4% Middle stem diameter; Dyg: 25 I
B H A% Upper stem diameter; L, : M 1< Leaf length; b, : M5 9% Leaf width; L, /b, : M FELE Ratio of leaf length to leaf width; Ly, : EAH1
Pedicel length; Lg: HHE B K Central sepal length; bg: H 2 B 5% Central sepal width; Lag/beg: 2 B K 5 . Ratio of central sepal length to
central sepal width; Lq: ) - K Lateral sepal length; b M2 F- 9% Lateral sepal width; L;¢/bs: 2 F K 95 kL Ratio of lateral sepal length to
lateral sepal width; Lp,, : £ Petal length; by, . FEHSE Petal width; Lp, /by, : fEFFFE L Ratio of petal length to petal width.

x5 AEMEAGRERFEMERE 18 NMREMERNATESTERMRESURE
Table 5 Variance analysis result and phenotypic differentiation coefficient of 18 phenotypic traits of vegetative organs and floral organs of
Dendrobium nobile Lindl. from different provenances

FA8?  F value? Jr22%3 i Variance component LR L EZ B %
FRIPRARD SE 3 SE 3 o Phenotypic
provenances pruvenance provenances pl"()VCHaHC(t error coefﬁCicnt
ZE£95 %80 Number of stem node 37.132%* 1.615:%* 0.006 6 0.003 0 0.093 68.75
25 Stem length 43,151 %3 1.734 3 0.036 2 0.015 1 0.436 70.57
ZEILFRE 12 Basal stem diameter 58.518# 0.880 0.002 1 0.000 3 0.018 87.50
ZEE E A4S Middle stem diameter 10.399:: 0.670 0.002 3 0.001 6 0.119 57.50
25 B A% Upper stem diameter 80.399 0.924 0.008 5 0.001 0 0.053 84.16
K Leaf length 33.850% 0.891 0.004 6 0.001 3 0.070 77.97
9 Leaf width 49.001 #x 0.774 0.001 9 0.000 3 0.020 86.36
Ly /by, 13.297 0.752 0.001 1 0.000 7 0.045 61.11
FEHE K Pedicel length 11.001 33 0.867 0.000 4 0.000 3 0.019 57.14
HhE 5K Central sepal length 21.354 1.334 0.000 5 0.000 3 0.011 62.50
HR 5% Central sepal width 12.599 1.244 0.000 1 0.000 1 0.004 50.00
Les/bes 12.819#: 1.288 0.000 2 0.000 2 0.008 50.00
=5 KK Lateral sepal length 21.812:: 1.193 0.000 5 0.000 3 0.012 62.50
% K- 5 Lateral sepal width 29.479 %3 1.158 0.000 2 0.000 1 0.003 66.67
Lis/bys 15.106%: 0.829 0.000 2 0.000 1 0.007 66.67
M Petal length 38.772+#% 1.585 % 0.000 8 0.000 4 0.011 66.67
TEITE Petal width 23.759 %3 1.981 #: 0.000 2 0.000 2 0.005 50.00
Lpo/bpe 15.701 % 0.993 0.000 7 0.000 5 0.023 58.33
Y Average 65.80

VL /by MR TE I Ratio of leaf length to leaf width; Les/bes: H1#5 A 4 5 L Ratio of central sepal length to central sepal width; L;o/b s %5
F& Lt Ratio of lateral sepal length to lateral sepal width; Lp,/bp, : {6 SE L Ratio of petal length to petal width.
? sk P<0.01.
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23 AEMEARMREEREHMIERETFHOHEXE
S

SEANEI R Y 18 AR AR S 45 4
AR A AT 0T 25 R WLk 6,

H 2 6 AT UL 7F 18 AR A Ak B Fnnt
F e G4 R 2 (P<0.05) fAH 5 A OC 2 %500l
9-0.705 F1-0.697 , HAh KA VAR 5 2 2 34 e 8 3%
A, R WA bt 2B K R AL R = T AR 5
B BB ZE B e, it AR AR 2R R 2RO
WEAE EPHEAE X LT ERAEE R S5 R
B2 B W (P<0.01) 5AH G, A G R 85 il ol
-0.712,-0.905 . -0.786 . —0.750 F1-0.660 , H: fil 35 %I
PEAR 5 26 B2 ¥ 0 5 A O, AR 5 AN AR 8
PLER Sk T2 0 A8 S X, BB &6 B T g, 25705 RO
> ZEEARAR/IN AR, 18 AR ABMR 5 R Y
TC I ARG | e IR AR fxt A fiph e AP R AR 5 e
HH S RS2 50

x6 ARMEAMERB[ENLERE BAREURKEHERTH
HXEH

Table 6 Correlation coefficient of 18 phenotypic traits of vegetative
organs and floral organs of Dendrobium nobile Lindl. from different
provenances with geographical factors

55 BN T AR 5 R0
Correlation coefficient with
2)

SR

Phenotypic trait" geographical factor
enotypic trai

£33 4 223

Longitude  Latitude  Altitude
ZEF5 80 Number of stem node -0.054 -0.712* 0.187
Z£ K Stem length 0.189 -0.461 0.062

LI E 42 Basal stem diameter -0.617  —-0.905%*  0.601
ZhIE AR Middle stem diameter  —0.446  —0.786x%  0.494
25 ¥ E A% Upper stem diameter -0.579  -0.750% 0.417

4 Leaf length
I F 5% Leaf width

-0.705% -0.547 0.140
-0.697+ -0.479 0.103

Ly/b;, 0.280 0.155 0.014
AEMK: Pedicel length -0.030  -0.660% -0.148
P55 K Central sepal length 0.043  -0.418  -0.302
HIEE |58 Central sepal width 0.171 -0.544 0.131
Les/bes -0.164 0.096  -0.619
M= K4 Lateral sepal length 0.272  -0.373 -0.349
2L H- 5% Lateral sepal width 0.324 -0.531 0.006
Lis/bys -0.200 0.260  -0.456
ALK Petal length 0.235 -0.442  -0.230
AEHETE Petal width 0.209  -0.600 0.117
Lpei/bpe 0.075  -0.067  -0.607

DL /by s MK 8L Ratio of leaf length to leaf width; Leg/beg: H/EE
Fr & T& b Ratio of central sepal length to central sepal width;
Lig/big: =2 B K 5% [ Ratio of lateral sepal length to lateral sepal
width; Lp,/bp, : TEIK TEH Ratio of petal length to petal width.

P % ; P<0.05; #%; P<0.01.
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FEAE N21° 3 Bl Y, i A IR AL T 2= B e il o, 5 3t
O AN Fofr 8 A b T4 a7

TERRECHEES 3.5 Ab, 20 T XAl 40 Ay 4 N4 . 5%
A8 R 7K T A R 28 B 52 48 2 SRR A B D 1| A
AT B O BN RS B 2 AR AL T 1,

P1

P2 I
N e N

P4

P5

—
~
1—1

P7

P6 14,

P8

L

P9

P10

L=

0 1 2 3 4 5 6 7 8
FRICHIES  Euclidean distance

P1,P2: 43 5IRIE T 5t N 48 7 7K T 0 BE B R &2 2448 Collected from
Wanglong Town and Fuxing Town in Chishui City of Guizhou Province,
respectively; P3,P4,P5. 435I T IU )11 4 & 7L 8 09 Fom AL, XU g
AR FE 4 Collected from Wutong Town, Fengming Town and Fubao Town
in Hejiang County of Sichuan Province, respectively; P6,P7. 4354 IH T
DU A8 BT BRI R K4 Collected from Sipo Town and Songjia
Town in Yibin City of Sichuan Province, respectively; P8 HIEF I
BEREELAIYVTAH Collected from Liujiang Town in Hongya County of Sichuan
Province; P9: R IR T MU JI| & e 7T B 8Kk & £ Collected from Xiema
Township in Jiajiang County of Sichuan Province; P10; KIHT = r 4 i
fiti B B i #5 Collected from Mengla Town in Mengla County of Yunnan
Province.

E1 BEFEFFEMERE 18 MFREMERH 10 M AERFIERHER
KE

Fig. 1  Clustering dendrogram on 10 provenances of Dendrobium
nobile Lindl. based on 18 phenotypic traits of vegetative organs and
floral organs
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