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& O D77 A AR AR R, AT 20 AN MR 12 A TR R R B MR 2. SRR Rk
RIAE S REL (CV) 1E 14.72%~42.79%0 I N AR B3R . Hih, BB CV (HfRAR (14.72%), VLU PRIRTE
BAFEZ AN FE . BEEBEN CV HfkE (42.79%), HIREEZ%L (41.67%), [, Shannon-Wiener $5%(
(1) ¥93231 5, PR MR ZREEM Y8 . FER R — o, FhR A EE 5 B s 48 (Bt ) 40 A EL IR,
LT R BE S BRI R BIE A E R . Ttk CV K/MERY 9.86%~83.81%, AF R WE K, Hif, mH&h cv
AL (9.86%), [FIEIRA CV kR (83.81%), ZHEIAFIRZ (70.69% ). H4b, BRI | fa 8 80E i
T 4~5 Z[8], BT R OR 0 ZRE A Y . B MR AR 18 4L (D) JuEI#E 0.985~0.991 Z [A], BT AK(H 1, Fh
TR MR A BRI 5], SRR RS . W E LR 33 AR R MR AT R, HBRHIEARE R T 1O E
M, PREUHET 10 A~ F AT . B 10 A E R BRI 2 B 6,406, 4.475, 2.840, 2.425, 2.139, 1.619. 1.517, 1.430,
1.163. 1.038, RFATTHKF N 75.917%, AEHBALECEE MR S48 10 F UM ERR, JE 22 R RBEIRIEIR . X 77
Py > A TR R E 2 ( Euclidean distance) #E4T &G IIMHT, M BIRDIRREE . 7ERRECHE B Y 15 Ak vl Fh i 4
RTREE, BEARRIMR FERAAE R P R, JUIHAE AL AR A Fh i PR 5 98 0 A B R, X 5 FE g4
Bra i —3. WFE A MR ZREE T, 0T T 822 SRR R 1AL ZREMERE GG R, N RHFAS BRI b
LR G URAR AR, TR AR A 2 B R TR AL AR
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Phenotypic Traits Diversity of 77 Cymbidium ensifolium Ger mplasms

ZHU Weiyin'
Fujian Forestry Science and Technology Test Center, Zhangzhou, Fujian 363600, China

Abstract: Using 77 Cymbidium ensifolium germplasms as the test materials, the phenotypic diversity of 21 quantitative
traits and 12 qualitative traits was analyzed. The results showed that the coefficient of variation (CV) for quantitative
traits ranged from 14.72% to 42.79%, indicating a significant degree of variation. Among these, the CV value for flower
length was the lowest (14.72%), suggesting that this trait was relatively stable across different germplasms. The CV
value for the number of flower stalks was the highest (42.79%), followed by the number of flowers (41.67%). Addition-
aly, the Shannon-Wiener index (1) was close to 5, indicating a high level of diversity in quantitative traits among the
germplasms. In the binary analysis of qualitative traits, the distribution of sepal spots or stripes (colors) among the
germplasms was similar, with arich variety of expressions for the features on the flower sepals. The CV for qualitative
traits ranged from 9.86% to 83.81%, also showing a significant degree of variation. Among these, the CV value for leaf
posture was the lowest (9.86%), while the CV values for lip shape (83.81%) and sepal color (70.69%) were the highest.
Furthermore, the | index values for qualitative traits ranged between 4 and 5, indicating a high level of diversity in
qualitative traits among the germplasms. The Simpson index (D) for qualitative traits ranged from 0.985 to 0.991, close
to the value of 1, suggesting arelatively uniform distribution of qualitative traits and a high degree of diversity among
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the germplasms. Principal component analysis was conducted on 33 phenotypic traits of the germplasms, and the first 10
principal components were extracted based on the criterion that the characteristic root value is greater than 1. The char-
acteristic value of the first 10 principal components was 6.406, 4.475, 2.840, 2.425, 2.139, 1.619, 1.517, 1.430, 1.163,
and 1.038, with a cumulative contribution rate of 75.917%. The number of flower parts among the phenotypic traits had
a significant weight in the principal components, indicating it is a major phenotypic trait of C. ensifolium. Hierarchical
clustering analysis was performed on the germplasms using Euclidean distance, resulting in a dendrogram. At the 15th
Euclidean distance, the germplasms were clustered into five major groups, with the main features of phenotypic traits
concentrated in quantitative traits, especially in the significant weight of the number of flower parts, consistent with the
results of the principal component analysis. This study explored the genetic diversity and relationships among C. ensi-
folium varieties through morphological trait diversity analysis, providing a basis for the scientific management and
conservation of C. ensifolium germplasm resources. It also offers valuable genetic materials for future C. ensifolium
breeding work.
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Tab. 1 Tested C. ensifolium germplasm materials
A= A 75 b e A A= A
No. Variety No. Variety No. Variety No. Variety
1 FHH =2 Jlisanxing 21 KA Dashengmei 41 R Xinjunhe 61 M Qinglonghedie
2 AR3HKTT Yinbiandagong | 22 5% A # Jiyuemel 42 4k Feiyan 62 ¥ 5§ Xishuangmei
3 42252 Jndmawei 23 IWH5% Emeixian 43 EAT Yuzhu 63  £Ifif Honghe
4 48214 Jinzhouhonghe | 24 =& Susanxing 44 F4% Qiubang 64 Z&[EWK Juguohuanging
5 %51 Liniaozui 25  fardl Heding 45  FEFEfr Sujunhe 65 % [HHfF Gaishimei
6 K% Dafengsu 26 F T KAl Biyushuixian 46  FHE Xueyu 66 Il Meidie
7 R Daguo 27 #EE AT Lianchengsuhe 47 E a7kl Fuseshuixian 67 T Qianxiaguan
8 E#ER Yuningzhi 28 £ Hongsongmei 48 —fHEE Yipinginglian 68 HfAHAN Jangxianghe
9 4L7F Hongyu 29 K515 Dabaodao 49 U Jiache 69 KH#H Taibaiyaoyue
10 EH%T Tieguyinzhen | 30 #fi% % Yahuanagsu 50 #EJINZEf Fuzhousuhe 70 %EZE Suyu
11 W4 F Hudiewang 31 & il# 4 Gaoshanchunse 51  EE7KAl Yuhuangshuixian | 71 FZ S0 Yunidanxin
12 HNE Bairuyi 32 FHILE R Qingshanyuguan 52 I Linglongmei 72 A ZE Longyansu
13 F}E5 Danxia 33 A Jy4fai Dongfanghonghe 53 H#EkAlll Zhonghuashuixian | 73 T4 Shizhanghong
14 [ Yuyan 34 7iJ} Chidan 54 #ff Xianghe 74 ErEh = A Xinpinsanxingdie
15 £ 7 Hongjunhe 35 PY=EF Sijisu 55 Bkl Tagjiao 75 % Yagian
16 il Diexian 36 k¥ Daginglong 56 4N Tigingang 76 filIEFHEE Xianyefoguang
17 EU Yuji 37 gtE KAl Liyushuixian 57 [ K% Guosetianxiang 77 #E Yunyu
18 7<% Shiliuluohan 38 R Linglan 58 ¥ Fendai
19 A JE Xinghu 39 PYZFELIKAM Sijihongsongmei | 59 E 5 Xiaruidie
20 414} Hongfen 40 $EUN Wunian 60 %] Xiuyue
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IR . AEREIE . IS BB R BA
g, BREAR . BREE.
1.2.2 AAMHKRAZF ik  2022—2023 4, (e
2 B A ) AR o > 5 P BE AL PR 5
HIRR, A 5~8 WA HIUA 1 KiE# L
I, W HIT AR SR 1 B TR IR A
Jo e PR I 5 e s B B MR R ER
Webn A~ RO B REA T i, o bR e 2 el
FE MO R 2k AnifE b K (RHSCC ),
g i e e EE F4- 8. 30 & F4F 4. 30,
H RN HOGZTCIE RS AL T, il e ok
FLOEE, e R B, HSIR Citis
). AR g ) PSR 0 S i A TR
PERFE AR AT IR AE e fh o At T et bR e
RN I % Btk L kLR 2, i
PR B R (R U L2 3.
1.3 HIELE

P 2022—2023 4 i a1 ~F- Y0 A4 o
FH Excel B4 77 0y 8 22 Bl S AP O PR Y

KM (Max), f/ME (Min), FE{E (M),
FRifE2E (S). F2 (V) UKEFRE (CV),
W Past #04F (AS 4.09) 118 #E MR E)
Shannon-Wiener $5%i, 47 = Fh S 45 & PR AR 1)
RA AL R

FH Excel F A%t &8 43 Bt AR AT —oseit,
AR S ONIVR 27N 5 B I o 1 P 2 S
WP BT MR TR S, A AT T L
PERMEEC, SR ML S, V. CV. i Past
BAFCRRA 4.09 )35 B PR 1Y Shannon-Wiener
R4 Simpson $5%L, 4T 2= A T MR Y
KRR 2R RE S FERE.

fifi F SPSS 26 F X 8 22 A i i AP atE A T 32 A%
ST MR G R, SHIRRER IS,

2 HR5H5H
21 HEMKSHEYEST

A= )RR B IR Y 25 S R R 2 AR
CV il Shannon-Wiener 841 (1) KFExR, N 4
T DLE W, 77 LM R 21 AN
IR CV K/ANERIN 14.72%~42.79%, 4508
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Tab. 2 Quantitative traits and measurement methods
for C. ensifolium

PSRN I+ 75 1%

Quantitative trait Measurement methods
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Tab. 3 Assignment rules for qualitative traits of

C. ensifolium
ARk WAL Assignment rules
Qualitative trait 1 2 3 4 5
S - T By BHE KETE
i i, kEkE hak g mnE RE6
L - - x - f
1EA! - ot e MR R
FRALR
T -t S =Rl H b iEAR 5o
EE & - TR - M
TEHIEAR 92 PEDE  EIE ZHE HEREL
P JE
eI it SR ) M biAEAN £ ¢AN
IS St - P - KD
JEPE R EAREL — - ¥ - A
=3 \9I2 N =l BIE =97 REDE  EREE
RS - LS wig M £

e BRI,
Note: — indicates that there is no such item.

R SRR K, Hr, HKEW CV [HEk
(14.72% ), 15 BH B R 78 45 A Fi S 22 [6] FH G £&
L, BN K, WMAEFEHED CV KA
(42.79%), HEAIEL (41.67% ), FKYIFP
(] Py A6 R MR AR AE T 5 st % Z R IRIAT
BRI | F8E R T 4, HERE 5, X—455%
S RXT RN CV HMHE R A
22 FREMWRKRSW
221 Z— MRy HoA A 11 PFEbER
BRN “H” 5“7, NESAILIEH, MR I
M2 AR B RS (B ), B BE ok
U (Bt ), WRLERL . SR EERL. &
PR TR S B ALLL A FRNEZ, 434
BIfE 70%LL b, Fohs i R A bk A ) T
100.0%. 77 {7 5T & i A 25 B S5 sl Sk s ( B )
(R 5347 LU ARG, 3 Ud B AR 0 22 B A B 4 8L
KA FEE .
222 EFHoWERFSZERRSH NFEK6W
DAEH, 12 B tiRe CV EEE#E 9.86%~
83.81% [H], #5 s MR AE R REEE RO, Horr,
M2 CV HRAE (9.86% ), EMIEIRM CV 4
s (183.81%), *  EiaikZ (70.69% ), 734k,
JEEMRA | FEBGE B 4~5 Z ], Ui L
R 1) 2R A Y, X — 25 R S R
I CV {ETSHAH B 34

S FRIE %% (Simpson index, D) JEFEIM 0
1, BUEMESGE 1 FoRYFh il L), ZFt
PR . 2, BUEAEET 0 FoRYFh oA o
B15), RIREAEAE /DB R S S, SRR
ko FFLA, ME 6 mLIAHL, ek D EE
FEl7E 0.985~0.991 Z [i], #ZiE%E 1. Ik, M
W RRAGHORE , A 2R G R o A A
h¥s, R
23 EEWASH

Xof g 2L s 33 A A MR VEAT F RS AT
P FARFAEAR (R T 1 o8 R, S0 AT 10 4> F2 %
5y N 7 HET LU H, B 10 A 325053 I R (E
392 6.406. 4.475., 2.840, 2.425. 2.139, 1.619.
1517, 1.430. 1.163, 1.038, EHTTHAE N 75.917%.

W FE WA E TR 19.411%, RRIE
EERMERAE P ER SMERKE, EKES
WIS WRKESBREKE, K, pEgK
FE R AEAE B K, HAE A 0.913, #8710 A BRAF (8 fe
/N, HAEH-0.698, X S5EMEEMEREN —2
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Tab. 4 Analysis of quantitative trait diversity of C. ensifolium

Bt PR Quantitative trait Max Min M S \Y; CV/% I
FEAR = lom 49.00 14.00 28.48 7.22 52.19 25.37 4.330
R AU 5.00 3.00 3.62 0.58 0.34 16.05 4.468
A K lem 66.00 23.00 4157 8.23 67.79 19.81 4.336
I B9 B fem 2.55 0.70 1.49 0.37 0.14 24.71 4.644
EFKlem 43.00 14.00 30.32 6.63 43.95 21.87 4.336
BT fem 4.00 1.93 2.94 0.47 0.22 16.13 4.499
A6 )7 1A /mm 3.90 1.90 2.94 0.42 0.18 16.66 4.526
6T BEEUA 12.50 1.00 4.34 1.86 3.44 42.79 4.372
Py 12.50 1.00 4.42 1.84 3.39 41.67 4.375
ALK /lem 7.50 3.17 5.58 0.82 0.67 14.72 4.421
AETEE lem 6.00 1.56 4.19 0.95 0.90 22.66 4.434
T K B fom 4.10 1.00 2.80 0.62 0.38 21.98 4.495
W B 58 BE fom 1.56 0.40 0.88 0.23 0.05 26.74 4.872
M K B fom 4.10 0.97 2.63 0.61 0.37 23.20 4.504
M 5 B fom 1.42 0.30 0.77 0.20 0.04 25.17 4.949
ERKE Iem 3.20 0.80 211 0.47 0.22 22.30 4.552
AR TEE fem 1.32 0.30 0.81 0.21 0.04 25.78 4.918
JEIMRKE fem 2.50 0.60 1.70 0.39 0.15 22.98 4.607
&% i 5 fem 1.60 0.48 0.90 0.22 0.05 24.56 4.862
AR /em 1.90 0.55 1.14 0.20 0.04 17.42 4.762
BB AETE R lom 0.70 0.30 0.47 0.09 0.01 19.42 5.382

x5 BEEZREUNK-TUHERSHBIN
Tab. 5 Distribution analysis of binary trait of
C. ensifoliumin qualitative traits

R Wkﬁf Xof PR LR j}ﬁuﬁ_ﬁﬂ
Qualitative trait Thetralt Numbersof the Dlstrlb_unon
display trait materials ~ proportion/%
e A 5 6.49
Jc 72 93.51
B AR R H 36 46.75
JG 41 53.25
BT B ARG E ) 36 46.75
¥ 41 53.25
TEIRBE 8l 55 2L ) 56 7273
¥ 21 27.27
TP S Ak, A 56 72.73
J 21 27.27
JREPRERE s B SR H 58 75.32
JG 19 24.68
JEIREBE 1 B S LB ) 58 75.32
¥ 19 24.68
big \d=121a A 12 15.58
¥ 65 84.42
L A 0 0
J 7 100.00
A BRI AR B H 19 24.68
JG 58 75.32
ik H 77 100.00
Jc 0 0

TR B MG o = A 22 TR N
13.559%, FHfiE (B B AR PR AT s 5 e B i
FE AEIESE B 5 IS e v B, RO B A I 7E 0.758~
0.882 Z[a], 2 = F I Iy 25 BTk Rl 8.607%,
FRIEER R IR A MR R . AEF . JEP RS
DI AESEL, FHEETERAE 0.577~0.762 X [A],
SF DRI L 5 R 1 22 TR R 4 B 7.350%F1
6.482%, FRIEMHE KRG SEERKE. 2S5
e, FRIFE(ESr %14 0.585, 0.844 il 0.796.

MBS A AT A AT, 2 S A AE R
B R R B ACE RO, RS R
FAHRFG R, TRy 22 P s IR R S5 2458
WENSHIREZ —,
24 BERSH

XF 77 2 A TR HERECEE B (euclidean
distance) #ATRGER I, HEIRPRER A,
WAL AT LA Y, FERK FCHE S Y 15 4 il 43
h KRR

FBE T A 13RI, Bl e A4y . 20
TOBREAERER . W T PFER . Ml MEIRE A
ROTELMT . R FE . EAREE . O, KA .
B R 2R 3 B R A MR R AR A R
LM R, ERBIGEUESEE, EmRER
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Tab. 6 Variation analysis and ordered polymorphism analysis of C. ensifoliumin qualitative traits

R xﬂj‘&#ﬁﬂﬂiﬁp S

- . Numbers of the trait S \ CVI% | D

Qualitative trait materials The frequency/%

% A 1 69 89.61 4.86 0.48 0.23 9.86  4.440  0.990
FEA 7.79
Hor 1.30
Tk 1.30

B i ek, 71 92.21 4.77 0.81 0.66 1698 4.429  0.989
Hhag 7.79

N A 6.49 313 0.50 025 1585 4491 0.991
Jc 72 93.51

I P 3 1 14.29 2.88 1.18 139 4095 4.437 0.989
HMERE KA 16 20.78
WAL 3 3.90
Ayt e 47 61.04

P (2 £ 40 2.60 1.62 1.15 132 7069 4.452  0.989
b EAN 11.69
F 2.60
Rl 11.69
Bk 55 71.43

RS N 4 5.19 3.08 0.51 026 1647 4491  0.991
R 72 93.51
R 1 1.30

1% \SIZAIN REA A 51 66.23 3.81 1.80 324 4729 4333 0.988
I 4 5.19
LY 22 28.57

AL (0, 4N 1.30 1.55 1.08 117  70.06 4.475  0.989
M 11.69
&l 2.60
) 9.09
HER 58 75.32

LS RS 11 14.29 3.13 0.94 0.88 2993 4455  0.990
TR 60 77.92
S 6 7.79

JEIRBE 4 a4 2 ¥ 19 24.68 3.49 0.87 0.75 2484 4457  0.990
A 58 75.32

JE IR R e 8 10.39 1.73 1.45 210 8381 4358 0.985
it FE 8 10.39
= 61 79.22

=3 41 1.30 2.88 0.46 021 1589 4502 0.991
F 1.30
W 143 63 81.82
ok 12 15.58

LA 15 B BT O 3

KRN IAT 2 (b, JrHRRE S 525

o ZZEHERY T2 BER TR A2 A6 7 B AR D |

o ZEREI T E R T R | B

B AEFFRIR HA . fERBUD . BRI

A, RS S8R, BRIy 3.

BN
oy

JE R LS

REEIVICA 57 hrFpJst, rnlE A =2 | )

BRTT, 2B, S5W . RIKES. %K

(4 T BRI IR AL S AL P B FE R R TUPEAR

RBEMIEAT 2 (3l J3 502 428 5 i EF 6
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Tab. 7 Principal component analysis of C. ensifolium germplasm
PEAR F 43 Principal component
Trait 1 2 3 4 5 6 7 8 9 10
FRAE(E 6.406 4.475 2.840 2.425 2.139 1.619 1.517 1.430 1.163 1.038
TTHRHI% 19.411 13.559 8.607 7.350 6.482 4.907 4.598 4.333 3.524 3.147
SRR /% 19.411 32.970 41578 48.927 55.409 60.316 64.914 69.247 72.771 75.917
AR o JE 0118  -0.187 0.577 0.008 0.064  -0.015 0.263 0.221 -0.308 0.426
AR 0.084 0.067 0.264  -0.180 0.247 0.037 0.537 0.117 0.300  —0.200
i 0.076  -0.013 0.453  -0.404 0.393 0.199 0.225 0.091 -0.253 0.013
it v —-0.289 0.410 0.271 0.257 -0.418 0.107 -0.114 0.158  —0.158 0.287
ViARE N 0.023 0.126 0738  -0.090 0072  -0.022 0272  -0.092  -0.080  —0.095
Fi AN 0.495 0.177  -0.020  -0.050 0.062 0.382 0434 0373 0145 0.173
AL AL -0.394 0.340 0179  -0.055  —0.447 0.346 0193 0120  -0.028 0.107
AL —0.066 0.273 0.762 0.048 0134 0302 -0353  -0.113 0202  -0.100
N34 -0.067 0.173 0.752 0.149 0202  -0.244 0331 -0121 0.301  —0.069
B 0.789 0.307 0.038  -0.064  -0.022 0213  -0.141  -0.143  -0.146 0.028
T 5L 0.802 0.170 0.144  -0.044  —0.028 0.109 0.069 0021  -0252  -0.204
K 0.913 0.158  -0.029 0013 -0.050 -0.108 0002 -0.014 -0039  —0.018
T SRR -0.175 0.882  —0.157 0.146  —0.012 0.035 0.035 0.119 0.011 0.029
= < i 0.886 0285  —0.056  —0.116 0.104  —0.059 0.039  —0.039 0.013  —0.099
= 5 i —-0.125 0.829 -0.167 0.052 0.183 0.155 0.025 0.117 0.105  —0.036
TEA B2 0.880 0.134 0.062 0.144  -0.013  -0.015 0.087 0.128 0.047  -0.014
TEI 55 B 0.217 0821  -0.095  -0.001 0033  -0.138 0.055 0.081 0.007  —0.179
JE A 2 0.788 0.233 0.013 0.194 0072  —0.131 0.103 0.118 0.198 0.201
RS R 98 g -0.062 0.758  —0.031 0273 0214  -0.056 0.024 0.063 0.050 0.217
GRS 0.411 0090 0121  -0.101 0.585 0314  -0.005  -0.052 0.220 0.231
G R AEE E -0.325 0.419 0.117 -0.133 -0.184 0.197 -0.027 —-0.139 —-0.283 —-0.551
g -0.156 0.181  -0.165 0.216 0.155  —0.054 0169  -0.723  -0.032 0.065
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