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Morphological diversity of wild Cymbidium goeringii and
Cymbidium faberi in the Qinling Mountains

CHEN Junmei*, SONG Junyang®, HAN Wangya®', CHEN Bowen®,ZHANG Xian"

(a College of Landscape Architecture and Arts,b College of Horticulture s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective) This study investigated the morphological diversity of wild Cymbidium goerin-
gii and Cymbidium faberi to provide reference for their protection and utilization in the Qinling
Mountains. [Method] The morphological diversity of 53 wild C. goeringii samples and 45 wild C. faberi
samples from different habitats in the Qinling Mountains was studied. The investigative phenotypic charac-
ters contained the main qualitative characters such as leaf color, leaf texture and flower color, and main
quantitative characters such as leaf length and width,length and width of middle sepal,length and width of
side sepal,and petal length and width. The qualitative characters were evaluated with Shannon-Weiner in-
dex and Simpson index. The quantitative characters were evaluated with the maximum, minimum, mean,
range,standard (STD) and coefficient of variation. [Result) Analysis of qualitative characters showed that
Shannon-Weiner index and Simpson index of C. faberi were generally higher than those of C. goeringii. A-

nalysis of quantitative characters showed that the coefficient of variation ranged from 9. 57 % to 20.14% in
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C. goeringii and 10.93% to 29.11% in C. faberi. The variation range of C. faberi was wider than that of
C. goeringii. The morphological diversity of C. faberi was higher than that of C. goeringii. There were sig-
nificantly positive correlations between lengths of flower sheath, side sepal, and petal length, between
widths of middle sepal,side sepal,and petal width, between lengths of side sepal and petal,as well as be-
tween widths of side sepal and petal in C. goeringii. Significantly positive correlations were also observed
between lengths of scape. sepals, and petal length, as well as between lengths of sepals and petal in C.
faberi. There were weak negative correlations between lengths of leaf and flower sheath, widths of middle
sepal,side sepal,and petal in both orchids. [Conclusion) C. faberi had more abundant variation than C. go-
eringii.indicating that C. goeringii would face more serious threat in the Qinling Mountains.

Key words: Cymbidium goeringii ; Cymbidium faberi ;morphological diversity;quantitative characters;

qualitative characters; Qinling Mountains
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My, F A T IRE Z 08 DI &8 X DL BB L H
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AT I SR B . W R AL 2 R 3 A
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2. Hr B S 20 1 i Bt B S b iy 35t 1%
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R R R — B B R R S AT BB iR
TRREYIE S 2 REVEA B T T A ) b A R BR 5 3
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Fr B IR E A MR IR R B A M 2
TP ACRAMBH R P 22 . Hoh  IFAERY 53 1

2 (C1—C53)F1 45 fr 22 (H1—H4) g T &
I S SRR 9T . e R R AR W 1,
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Table 1 Location of 53 wild Cymbidium goeringii samples and 45 wild
Cymbidium faberi samples in the Qinling Mountains
P P H RID
Sample Sample size Location Collecting year
C1—C17 17 W ® Shangnan 2008—2009
C18—C19 2 J}JX Danfeng 2009
C20—C26 7 11 BH Shanyang 2009
C27—C40 14 H % Zhen’ an 2009
C41—Cdd 4 Bk Ningshan 2010
C45—C52 8 £1 4% Shiquan 2010
C53 1 A Hanyin 2011
H1—H4 | % Luonan 2008
H5—H21 17 i Shangnan 2008—2009
H22—H28 7 J} X Danfeng 2009
H29—H34 6 11 fH Shanyang 2009
H35—H41 7 % Zhen’an 2009
H42—H43 2 F¥E7K Zhashui 2009
H44 1 T Ningshan 2010
H45 1 £ %% Shiquan 2010
1.2 2M=ZFEREERMPEERNSITE FH SPSS 19. 0 B %k 5 4 A 2= 48 i 5

=

2013—2015 4, Xt EH (2—4 ADFHF 2 2
() 32 2 T R S B GE PER AT e i BT
B MOCHR 18], JFAE 0 4 =2 R0 3 =2 (W Iy JB
1Y R 0z N U o NS 2 23 TR S o ) R A e G o | P
() 3 5T PR R FE 43 9 4B 5 B eSO By
KGeit, Fom skt & 58 AR SR
T R T AR N YE R 2L B R B K S
B RO AR R RO i, IR e i 3 = s s
. MRS R S BE LR 10 7 i
Jr i IR O BIE s %5 T8 22 M3 2 X Rk Ae N
S DA R AR S L BE L N O e A 2 A R
A T T 3948 . 4 A B B R 3 4R 48 1 4L
i 17 B
1.3 HIBELABESFHITHH

HJ Microsoft Excel 2007 %4, %} 2 Fh 22 1€ 1A it
PR 2R ) Shannon-Weiner 5 %8 fil Simpson 5 %%
F VR AR AT 2R AT

Shannon-Weiner 8%t (H' )i+ AR W .

H'=—>P;n P;;
Simpson 85 (D) HE AN -
D=1—2>P,

K P, =N/N. S i ARAB AR, N, Ky
B A RAVHE B AR N iz R BT A R A B
IR ELZ A

PR HE AT AH S M 40 1 H Mlicrosoft Excel 2007 44
THEAR 2 R0 3 0 MR 0 B R L e /N WA
I BRE 2 DL R S R B AR R R
HHEAX N

5 2k = (bR 22 (SD) /SF- 2 1) X 100%

2 AR5

2.1 BEEME=ZREBRKNSHEH

Z U Y A A 2 R =2 o o PROIR A 2 AR DL 3R 2
ML 3, mR2 AT EEWHORZ g6, 74
WAy 53 kb s 81, 13% IR & M Bk F 20
U7 5,666 (3% 2) . I Tl rhoRLARS B4 R 1 A 4%
b2 25 A i B R 5T M — A OC R . F =
W RECH 4 Mg, g — 2, gy fn 1/
3, MM RE Lk ARy ) 0 11,322 F1 5. 66% . #F %
i IR W NS SR e SR R RS S
I 22 R AR AL AR AR R L BRI D . TR B
LB 2 8 U A, H OOy A B BE i, 8 A
i T RVEE . Z AR M E R L B8 2 R (9 AR AR X
] Shannon-Weiner 841 Simpson 5 50 & 1= » 77 3
S 1,612 1 0. 6225 HIR R MRISTE AR FAL €5, X 0 1Y
Shannon-Weiner 3§ %435} 1. 283 #1 1. 192, Simp-
son $EH4M 5 0.535 Fl 0. 534 it B By 2 A%
FEVEFE B AR, 23 5324 0,865 1 0. 321,
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Table 2 Diversity analysis of qualitative characters of wild Cymbidium goeringii from the Qinling Mountains
T TR B R S — =7 _ -
R XiF g fi«{j(ﬂ’]*/fﬂ K LR Y Shannon Wemelr 8 %5 Simpson 5%
o Sample size of Shannon-Weiner - .
Qualitative character Percentage . Simpson index
cach character index
ek fn Light green 7 13.21
1
T 23 (%, Green 43 81.13 0. 865 0.321
Leaf color
R4k Dark green 3 5.66
i W ek R
W HLE Rough 28 52. 83 0. 998 0. 498
Leaf texture JtH Smooth 25 47.17
- i T =
I F il I ff Tough 28 52.83 0. 998 0. 498
Leaf hardness T4 Soft 25 47.17
23 {0 Green 27 50. 94
ﬁfjﬁgﬁﬁ 4D, Yellow-green 17 32.08 1612 0. 629
Pedicel color #2410 {% Brownish red 3 5.66
FE 4% {% Brownish green 6 11. 32
23 (0 Green 27 50. 94
A R4k Dark green 2 3.77 1.192 0.534
Flower color
W40 Yellow-green 24 45. 28
143 Sharp tip 5 9.43
%9% i 71y H o H £Qn
Petal’s tip shape #ig3 Equilateral triangle tip 32 60. 38 1.283 0.535
#i2 Elliptic tip 16 30, 19
U #IBE U spot 38 71.70
B L
PSS il ar s 5 B
Spot shape A BE Trregular spot 11 20.75 1. 096 0.437
fhALBE Triangle spot 4 7.55

3 FRHFEEZREERKWSHYE
Table 3 Diversity analysis of qualitative character of wild Cymbidium faberi in the Qinling Mountains
TSR —— =7
PR X IO AR B A K WEgi%, %  Ohannon-Weiner e Simpson 1%
L Sample size of Shannon-Weiner . ]
Qualitative character Percentage . Simpson index
each character index
ok o Light green 6 13. 33
I
T 23 (%, Green 28 62.22 1. 310 0.535
Leaf color
R4k Dark green 11 24. 44
- F R HBE Rough 30 66.67 0. 918 0. 444
Leaf texture Yt Smooth 15 33.33
26, Green 4 8. 89
W okt Yellow-green 5 11.11
i 24 .
{E;]:Egm@ 741 {4 Brownish red 21 46, 67 2 140 0. 722
Scape color FE4k {4 Brownish green 8 17.78
M Yellow 3 6.67
1% # {4 Brownish yellow 4 8. 89
23 {5 Green 14 31.11
W40, Yellow-green 7 15.56
#4102 Brownish red 3 6.67
M, 24k % Brownish green 11 24. 44 2 592 0. 800
Pedicel color # A%, Yellow 4 8. 89
1% ¥ {4, Brownish yellow 3 6.67
W42 41 Red on yellow-green 2 4. 44
#IZ 4T Red on yellow 1 2.22
23 (% Green 5 11.11
) T 43 (0 Yellow-green 17 37.78
e # (0 Yellow 10 22.22 2.160 0.752
Flower color
B L2 41 Red on yellow-green 8 17.78
2 2L Red on yellow 5 11. 11
SRR LLBE 14 31.11
=31 Purple red spots on green labellum : 0.895 0. 429
Labell LT BE o T
abefum BUR SALBE 31 68. 89

Purple red spots on yellow labellum
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MR 3 Al gL fE B 45 Oy B 22 MRk o
FBtREZ Rk E MRS 6, DHEIRGOKRR. i
F TR 2R (66. 67 %) A 1/3 Bt ok ki
R, AEAE TR ER AL R AR Sk 68 T o L8R L 4 R
46.67% F1 17. 78% , ¥ A 4L K B /b L ALK 6. 67%,
TEAD v & €0 A 2 00t BT 3R 35 08, 400 R 31. 116
24,440, TR B0 32 N B (N ¥ (6, R
A R 3T, T8 Yo F 22. 22 %, FLuR & 2 Fh A 1Y
CL AR ROERMT D, HEWER g
IR IRZ , 2 R H IR KL BRI R SIS SR 40
BEJS e, 2 22 09 A6 0N L B B R B 2 B A6 N 1Y

Shannon-Weiner 8508 & . 405~ 2. 592,2. 140 FI
2.160; = X} N Y Simpson 4§ %5t A Rz 48 & 5 43 il
h0.800,0. 722 F11 0. 752, ZREM:H8 BN X 8% (1)
JE BB B0 R i R b, H Simpson $5 £8043 51
70,429 F10. 444,
2.2 BEZEMEZHEMRNETRREMAXHE
128 4 WA, 53 £ BF A 4 22 4% Bl Motk i A
RECH 9.57%6~20. 140, Hh F 2K YA F
R e K, O OR S K AR R BN 17.53 %,
A5 Sl /N R

R4 FRFEE=ZHEREKNETR
Table 4 Variation analysis of quantitative characters of wild Cymbidium goeringii in the Qinling Mountains
B N LM TH 12z e SRR
Quantitative character Maximum Minimum Mean Range STD variation
K /em Leaf length 49. 45 21.15 38.13 28.3 5.81 15. 22
5% /em Leaf width 0.99 0.55 0.74 0. 44 0.10 13. 21
HEE K /em Scape length 20. 00 7.67 11.99 12. 33 2.41 20. 14
K /em Length of flower sheath 5.61 2.50 4.15 3.11 0.58 14.08
B K /em Length of middle sepal 7.51 2. 60 3.63 4.91 0. 64 17.53
B 55 /em Width of middle sepal 1.59 0. 80 1. 09 0.79 0.16 14,85
M2 K /em Length of side sepal 4,35 2.50 3.56 1. 85 0. 34 9.57
)2 55 /em Width of side sepal 1. 30 0.70 0.98 0. 60 0.14 13.89
K /em Petal length 2.95 1.32 2.48 1.63 0.33 13.27
P/ cm Petal width 1.12 0. 60 0.82 0.52 0. 10 12.55

HhE% 5 n] LA .45 0y B9 A 2 22 B0 ok g
SRR R RAEER S RN 29. 11%; ik
AR FIEAR AT RZEON 28,04 % 48 TR

BN R IR B K,
10.93% M1 11.51%,

Ao I

x5 FRFEEZHEERNER
Table 5 Variation analysis of quantitative characters of wild Cymbidium faberi in the Qinling Mountains
HCHER Al i Tt s e

Quantitative character Maximum Minimum Mean Range STD variation
I /em Leaf length 92.8 44.3 66. 05 48.5 13.13 19. 88
% /em Leafl width 0.18 0.07 0.11 0.11 0.02 21.59
#% 1% Flower number 13.00 3.00 8.00 10. 00 2.38 28. 04
A K /em Scape length 6.50 1.70 4.18 4. 80 1.22 29.11
# K /em Length of middle sepal 3.73 2.19 3.09 1.54 0. 36 11.51
W # 5% /em Width of middle sepal 1.02 0.54 0.83 0.48 0.11 13. 14
M2 K /em Length of side sepal 3.73 2.37 3.09 1.36 0. 34 10. 93
455 /cm Width of side sepal 1. 04 0. 46 0.76 0.58 0.12 15.55
K /em Petal length 3.25 1.98 2.70 1.27 0.31 11. 60
JEA 55 /cm Petal width 1.11 0.56 0.84 0.55 0.12 13.91

Xt AR 22 2 B VAR A R 2R AT A S 0 BT L 4
N 6 frac. MK 6 Al LIF I 22585 B v
00258 5 4% 1 S TR AR OG5 4B R R S MR 8 2 TE A
I A B O | AR R A I 3 TR A OG5 B
5O 3 TE AR OG5 AR 3 TR AR OG5 Bt
=L 5 O T AR T L S AR U vE
AR TE XA B IEAR DG . X AR 22 | — MR K 5 5

R 2 H By — 7 B JE A FORH 5C i e sl 4B B9
JE — e 5 HC 5 B2 5 B AAOR OC L R AR I I S AR I
RO R F A, B2 RS EER,
B B TE AR T 2 1A] 5 B A Ok
P

HI 7 DAL B2 B AR R S s R I
AETR A AL 8 3 32 B HE A S 2 1) TE R S L 5
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JK AT T8 A% e 3 A OG5 M O R TR OG5

HEE 5T AR TE A AR OGN K 5
%ﬁk =258 5 48 7 T8 AL A 5 A R T 2 18] 35 2R B

x6 FRHFEEF=

HR A 2 A IR AR G

SN

HEMRK S5 E L AR
*5‘)1_; \'ﬂﬂ vafﬂﬁﬁleﬂ%%ﬁﬁ?éﬁ,”fﬁ

SR NN E S SNES SN N L EE iR TPS
P 3 AR RS O I 2 T 2 5 B AT S b
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Table 6 Correlation analysis of quantitative characters of wild Cymbidium goeringii in the Qinling Mountains
e (AUR GRS K IEERS ) 5 5 T 1 .
s ﬂf{/': ﬂ‘l—ﬁ T 1t ‘l’ﬁﬁ‘k %E':r‘k B {)J'v‘k {”'771‘.. 4{,%{‘( ﬁﬂ%ﬁ
I < Length Length Width Length Width
. Leaf Leafl Scape A X 3 . Petal Petal
Character . of flower of middle of middle of side of side )
length width length length width
sheath sepal sepal sepal sepal
K Leaf length 1
5% Leaf width —0.006 1
wER -
Scape length 0.193 0.139 !
T
Length of flower 0.055 0.124 0. 254 1
sheath
ESS
Length of middle —0.036 0.186 0.064 0.214 1
sepal
e
Width of middle —0.135 0.280* 0.068 —0.078 —0.100 1
sepal
T
i . 0.062 0.157 0.298" 0.622" " 0.398* * 0.150 1
Length of side sepal
{WIJ*?JLA o r P * ” o -
Width of side sepal 0.053 0. 307 0.047 0.070 0.087 0.803 0.114 1
MK Petal length 0.236 0.084 —0.046 0.452* % 0.286* —0.079 0.577** —0.117 1
1B %% Petal width —0.127 0.132 0.141 —0.035 —0.066 0,648 * 0.136 0.700**  —0.274" 1

e % FRFE P<0. 05 7K CRUIID 1 i A& 5« » FoRAE P<C0. 01 KFCRMD b B FMK., £ 70,

Note: * Significant correlation (bilateral comparison, P<C0. 05) ;

* % Significant correlation (bilateral comparison, P<C0. 01). The same

for Table 7.
R7T BRFLEEZHEEREMBEXNE
Table 7 Correlation analysis of quantitative characters of wild Cymbidium faberi in the Qinling Mountains
" e K i [RESIS )4 55 o 1 .
" ik Wi mes koK BESE O WER M e
ERIN - Length of Width of Length Width
. Leaf Leaf Flower Scape ; . i . Petal Petal
Character . middle middle of side of side .
length width number length length width
sepal sepal sepal sepal
I Leaf length 1
9% Leal width 0. 285 1
RILH —0.108 0.107 1
Flower number
K —0.024  —0.106 0.290 1
Scape length
ESS
Length of middle 0.169 —0.020 —0.030 0.396* * 1
sepal
%bllﬁv—Ju
Width of middle —0.020 0. 250 0. 054 0.221 0.172 1
sepal
.
W 0.011 —0.052 —0.032 0.436**  0.671" " 0.169 1
Length of side sepal
{Wu“?‘/h . - % B x ap % % e *
Width of side sepal 0.100 0. 000 0.102 0. 364 0. 354 0.736 0.301 1
fEH 0.066 —0.026 0.000 0.443* % 0.546* * 0.020 0.640* * 0.198 1
Petal length
AEMETE Petal width —0.072 0. 100 0.252 0,493~ 0,446 * 0.554** 0.231 0.582* * 0.381** 1
HEARYE . 8 kX P A s A 2 R R A, AT DL T
3 HiwHiTie

=B

B 2 RE R 2

FCBEIARAT L A4 AR B9

itk 126 0y o ) T A A S I JEE R 3
TP HC AR A7 AR s e

4 LR i
L 0 2 R T
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DBl R B A 22 8] B A 25 5 AR — o R
AT DA S o oA g5 A% S KPR k. X B AR
T VR B 2 B MR 22 R R R AT RGN L BR BE B R IR LY
Tl A~ A 2Z 8] 19 25 S g T‘fjﬂ%ﬁi%ﬁ‘%lﬂﬁji%?
AR P R AR S e WL B b
%Xﬁ?lﬂé*E@iﬁg%ﬁaﬁm*ﬁﬁ:ﬁﬂgﬁl‘ﬁ/%
FEEAT R 401, B, R 1 R AR 28 th 2 X 4y
L) i ol ) E AR Al

X A% PO 25 98 bR et 3 DR b X A A 22
REURSEAT T WFST 48 i b X35 == J3 B o9 R B )
(9 SR IE 25 23 A B B R T L8 3 % AR B
B BOR . BB IR A B A 5 PR B A A G
PELCAEFA &8 B K. IIB A b #E B i & =2 1y st 4% 48 55
FEOR AR BoH s 41 3l a3 X 35 ) 5 2L Fh
JoT e RUMAR B 20 B 8 HH JE 22 S AP ) SR AR R
Bod B IR K 2R R T 100, B R i

LA TR ] ARG,

T =2 I 2 N AR WL A ) A B 5 A
X2 AW MR B e, BT 2 AR
FE S 2 J) 1) B LB RRAE L B 65 R BT b .
LR S DR S TR S v b Sl L P
REBARYEI LA T D AR AR HF 2,
et FE g amu g EEPan ey
W AE A 22 2 b AT FEAR RN 6 2% , B fo A 2 5
B A (0 U 8 B B, ) AN AT B Rz 21 4 A5 R il A
(SN iV =2 E TSRl =2 =% E N IFI 2N H AN
EOBE A M 54 B =M R, DLgE L U A
BEN I % ML S b SR AL 0 U AR B I 6
Z R EuE e,

ZFEVESR B R L B 22 6 2 R 0 A6 AR X R
i) Shannon-Weiner $8 4 11 Simpson 5 5 & i » W H
o B PR AR R B R R 2. XTI Y 2 A
ZREVERR RN, X AT B S R 28U 2 i 1 ok 4
O G, B2 0 AR K B R AE ok B 68 X N Y
Shannon-Weiner 5 2 #1 Simpson ¥§ %3 & T H At
B PR R T = AR R R AR L R
BT Ml 1 2 A 1 R BRCRARR A R R R AR Y g5t A
AR, X2 MERMRERE R, B0 A EE
Jii & MR 19 Shannon-Weiner 35 2 #il Simpson 8 %%
MAE TR RE A EREERPEEZAE
FHEMEEER,

Z U b DX 1) B A AR 2 RN 2 AR RO AR PEAR B
R TR KA 50, Hoh 22 2 fa R
ARRBHN 9. 57% ~20. 14 %, 8 22 F EHE R
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