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Abstract: To better evaluate and utilize the germplasm resources of Cymbidium ensifolium ( Linn.) Sw.
in Guangxi, 248 C. ensifolium accessions from six major Cymbidium spp. production areas in Guangxi
were taken as research materials, diversity analysis, principal component analysis, and cluster analysis
were conducted on 9 qualitative traits and 16 quantitative traits, and a core collection was constructed.
The results show that the Shannon-Wiener diversity indexes of the 9 qualitative traits are 0.114-1.800
among the 248 C. ensifolium accessions; the Shannon-Wiener diversity indexes of the 16 quantitative
traits are 1.672-2.054, and the coefficients of variation are 11.44% —29.55%. The principal component
analysis results show that the cumulative variance contribution rate of the first six principal components is
79.093%. Based on the hierarchical clustering method, the 248 C. ensifolium accessions are divided into
three groups. Under a sampling ratio of 25% , using the screening method of cluster combined with score,
the range coincidence rate and genetic diversity retention rate of the alternative core collection are
100.00% , and the coefficient of variation change rate is 140.83%. Using priority sampling and genetic
distance dynamic clustering, combined with comprehensive score to screen the core collection, and a core
collection containing 62 C. ensifolium accessions is ultimately constructed. Based on the above research
results, the 248 C. ensifolium accessions in Guangxi exhibit rich phenotypic diversity, and the core
collection constructed by priority sampling and genetic distance dynamic clustering, combined with
comprehensive score, can represent the genetic diversity of the original collection.
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Table 1 Assignment, frequency, and Shannon-Wiener diversity index ( H') of qualitative traits of 248 Cymbidium ensifolium ( Linn.) Sw.
accessions in Guangxi

I TRAE (JR%)  Assignment ( frequency)

. i
Trait 1 2 3 4 5 6 7 8 9
2 -5, D Sepal color! S1(28.6%) S2(11.7%) S3(5.6%) S4(6.5%) S5(17.4%) S6(0.4%) S7(23.8%) S8(0.4%) S9(5.6%) 1.800
T E 62 Flower main color? F1(38.3%) F2(26.6%) F3(6.0%) F4(10.9%) F5(0.4%) F6(5.6%) F1(2.8%) F8(9.4%) 1.637
M Petal color? P1(14.6%) P2(1.2%) P3(30.2%) P4(0.8%) P5(1.6%) P6(44.8%) P7(6.0%) P8(0.8%) 1.370
JEMEIEY Lip color® L1(34.6%) 12(51.6%) 13(13.3%) 14(0.4%) 0.999
A S A [10°,30°) [30°,60°) [60°,90°) [90°,120°] 0723
Median sepal top angle (133%) (77.8%) (8.5%) (0.4%)
TR o 2 TS £ 1 [10°,30°) [30°,60°) [60°,90°) [90°,120°] 0-935
Median lobe top angle of lip (0.8%) (60.1%)  (29.0%) (10.1%)
A T00 vt £ [10°,30°) [30°,60°) [60°,90°] 0.474
Petal top angle (9.3%) (86.7%) (4.0%)
B Plant type® T1(9.3%) T2(80.7%) T3(10.1%) 0.625
JESRBE A, Lip spot JC Without 4§ With 0.114

(2.4%)  (97.6%)

D81, MG LB Yellowish-green with stripes; S2; AR Yellowish-green; S3. =R Multiple color; S4 . 2% Green; S5

KL 4SL Yellow background with red stripes; S8: 1 White; S9: %§[1 Greenish-white.

DFL, WLk Yellowish-green; F2. & Yellow; F3: £¢ Green; F4. £I Red; F5: H White; F6: £t Greenish-white; F7.

B Yellow; S6: £I Red; S7:

54T Fuchsia; F8: # Pink.
Pl WG L Yellowish-green with stripes; P2 Wit Yellowish-green; P3. HRLT 554 Yellow background with red stripes; P4 . B Yellow; P5;

(% Multiple color; P6: FHJKZLAEL White background with red stripes; P7: F White; P8: % Greenish-white.
YL, H White; L2; 2 #% Teeth yellow; L3 Lk Yellowish-green; 14 2% 1 Greenish-white.

ST, BT Upright; T2: 2 H37 Semi-upright; T3 #%H Spread out.

R2 V248 PEZHBREMERIER S (PC) FHTLERY

Table 2 Result of principal component (PC) analysis on phenotypic traits of 248 Cymbidium ensifolium (Linn.) Sw. accessions in Guangxi'’

HRFMIRAYEFE & Eigenvector of each phenotypic trait

b C, [on C, (of 0, 0. 0, PT LS ny Ly D, I by
1 -0.681 -0.888 0.604 0.605 0.090 0.069  -0.095 0.041 0.052 0.304 0.611 0.569 0.319 0.638
2 0.344 0.332 0.306 -0.233 0.484 0.165 0.499 -0.199 -0.217 0.470 0.204 0.380 -0.297 -0.293
3 0.313 0.407 0.634 -0.623 -0.382 -0.141 -0.255 0.114 -0.277 0.297 0.255 0.180 0.643 0.029
4 0.502 0.355 0.237 -0.198 0.137  -0.025 -0.101 0.045 -0.363 -0.700 -0.423 -0.507 -0.057 0.109
5 -0.309 0.336  -0.329 -0.219 0.320 -0.403 0.298 -0.242 0.406 -0.019 0.077  -0.057 0.185 0.068
6 -0.069 -0.301 0.063 -0.215 0.213  -0.303 0.349 0.359 -0.023 0.046 0.092 0.009 0.004  -0.065
FRFMRAYEFE & Eigenvector of each phenotypic trait
PC EV VCR/% CVCR/%
U s N by Ly by d, L by d,

1 0.837 0.696 0.677 0.854 0.777 0.816 0.584 0.694 0.681 0.582 0.656  8.862  35.450  35.450
2 -0.336 0.349 0.123  -0.326 0.311  -0.203 0.281 0.131 -0.283 0.218 0.025 4.570  18.282  53.732
3 0.181 -0.219 -0.584 0.139 -0.182 0.226  -0.090 -0.208 0.075 -0.156 -0.206  1.989 7.954  61.686
4 0.027 0.007 0.154 0.019 -0.029 -0.089 0.087 0.352 0.209 0.013 0.310  1.964 7.857  69.543
5 0.201  -0.055 -0.122 0.164 -0.025 0.201 0.048 -0.242 0.110  -0.077 0.404  1.373 5.494  75.037
6 0.037 -0.432 0.128 0.001 -0.200 -0.051 -0.497 0.129 0.227 -0.110 0.180 1.014 4.056  79.093

D C,: 2 i Sepal color; C;: £ 3 Flower main color; Cp; T HEE {2 Petal color; C,: JE B Lip color; 6, : B8 BT £ B Median sepal
top angle; 0, : B2 5 T £ B Median lobe top angle of lip; 0,: FEIE T 11 & Petal top angle; PT: #&#Y Plant type; LS. JEMFBREA Lip spot;
ng: EZ%0E Number of flowers ; lpl . KB Pedicel length ; Dp: A Pedicel diameter; [;: K JE Flower length; b;: 5B Flower
width; 7, : 2K Median sepal length; b, : 2 R 98 & Median sepal width; d,.: "2 R JEJE Median sepal thickness; [, : 2 F 4 &
Lateral sepal length; by : %% F $E ¥ Lateral sepal width; Ly ALK JE Petal length; b,: AL TEVE Petal width; d,: AEIREJE Petal thickness; )
JEMKE Lip length; b, JEMTESE Lip width; d, . JEIRJEE Lip thickness. EV ; $FE{H Eigenvalue; VCR: 7722 5THlik¥ Variance contribution rate;
CVCR: 2317722 57#k*% Cumulative variance contribution rate.
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RX: % & Rongxian County; SJ: =VILAfi% 145 Sanjiang Dong Autonomous County; LP: 75T Lipu City; GC: Z§$3FE% H 6 E Gongcheng Yao
Autonomous County; YS: FH#] B Yangshuo County; LL: BE#RA % A ¥ & Longlin Ge Autonomous County; LEY: ‘Rl £ Leye County; YF: 7k#HE:
Yongfu County; LB: MIJL[X Liubei District; FS: KUILIE Fengshan County; NP . #R#H Napo County; TE. KifE Tian’e County; LIY ; %z & Lingyun
County; MS: Ziil|E Mashan County; PL: 4k & Pingle County; TL: HIAKE: Tianlin County.

B1 J"HE248HBE=ZMBNRERELE

Fig. 1 The hierarchical clustering diagram of 248 Cymbidium ensifolium (Linn.) Sw. accessions in Guangxi
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Table 3 Comprehensive score of 248 Cymbidium ensifolium (Linn.) Sw. accessions in Guangxi'!

45 No. CS || 45 No. CS || 4% No. CS || 45 No. CS || 45 No. CS || %% No. CS || 4’5 No. cs
RX1 2.247 || RX37 1.542 || RX73  2.304 || SJ20 1.079 || LP18 1.634 || GC18 2.046 || LLI3 1.447
RX2 1.944 || RX38 2457 || RX74 2484 | Ssj21 1.641 LP19 1.824 || GC19 1.942 || LEY1 2.731
RX3 2.096 || RX39  2.004 | RX75  2.028 | SJ22 2.152 || LP20 2768 || GC20 1.561 LEY2 1.960
RX4 1.537 || RX40  2.727 || RX76  2.408 | SJ23 2.101 LP21 2.211 GC21 0.824 || LEY3 2.041
RX5 1.668 || RX41 2.082 || RX77 1.192 || SJ24 1.686 || LP22 2152 || GC22 1.740 || LEY4 1.710
RX6 2.298 || RX42 1.425 || RX78 1.592 || SJ25 2.051 LP23 2215 || GC23 1.981 LEY5 2.487
RX7 1.535 || RX43 1.782 || RX79 1.770 || SJ26 1.720 | LP24 1.859 || GC24  2.066 || LEY6 2.525
RX8 1.203 || RX44 1.504 || RX80  2.466 | SJ27 1.599 || LP25 1.885 || GC25 2.079 || LEY7 1.977
RX9 1.685 || RX45 1.621 RX81 2211 sJ28 1.626 || LP26 2.182 || YSI 1312 || YFI 1.961
RX10 2280 || RX46  2.020 | RX82 1.592 || sJ29 2266 || LP27 1.998 || YS2 2,183 || YF2 2.086
RX11 6.170 || RX47  2.073 | RX83 1.964 || SJ30 2.289 || LP28 1.814 || YS3 2.509 || YF3 2.039
RX12 1.948 || RX48  2.395 || RX84  2.006 | SJ31 1.671 LP29 1.879 || YS4 1.759 || YF4 2.715
RX13 1.763 || RX49 1.454 || RX85  2.576 || SJ32 2.173 || LP30 1.738 || YS5 1.580 || YF5 2.268
RX14 1.583 || RX50 1.322 || RX86  2.380 || SJ33 1.938 || LP31 1.507 || YS6 2.837 || YF6 2.040
RX15 1.238 || RX51 1.600 || RX87  2.429 | SJ34 2434 || LP32 2345 || YS7 2397 || LB1 1.349
RX16 1.566 || RX52 1.144 || RX88  3.063 | SJ35 2205 || LP33 2.236 || YS8 1.969 || LB2 2.960
RX17 2490 || RX53  2.149 || RX89 2443 | SJ36 2.639 || LP34 2.583 || YS9 1.864 || LB3 2.054
RX18 1.395 || RX54 1.243 || st 1.970 || sJ37 2.084 || LP35 1.911 || YS10 2.059 || LB4 2.117
RX19  0.983 || RX55 2404 || S 2.077 || SJ38 2.073 || LP36 2.026 || YS11 2267 || LBS 1.889
RX20  2.261 RX56 1.474 || SJ3 2226 || LP1 2.030 || GC1 2.189 | YSI2 2.323 || FSI 2.202
RX21 1.731 RX57 1.830 || SJ4 2197 || LP2 1.970 | GC2 1.998 || YS13 2.006 || FS2 2.013
RX22 1.466 || RX58 1.911 SJ5 2192 || LP3 2428 || GC3 1.903 || YS14 1.525 || FS3 1.994
RX23 1.767 || RX59 1.540 || sJ6 1.978 || LP4 1.878 || GC4 2.415 || YSI5 2.594 || NP1 2215
RX24 1.568 || RX60 1.048 | SJ7 2.822 || LP5 3.426 || GC5 1.718 || YS16 2.741 NP2 2.136
RX25  2.101 RX61 2.198 || SJ8 2.054 || LP6 2358 || GC6 2383 || LLI 1.760 || NP3 2.208
RX26 1.761 RX62 1.824 || SJ9 1.674 || LP7 2205 || GC7 1.596 || LL2 1.871 TE1 3.315
RX27 1.540 || RX63  2.217 || SJ10 1.991 LP8 2.587 || GC8 1.086 | LL3 2.283 || TE2 2.159
RX28 1.924 || RX64  2.025 || SJi1 2.082 || LP9 2429 || GC9 1.469 || LL4 1.506 || LIY1 1.996
RX29 2770 || RX65  2.074 || SJ12 2.061 LP10 2390 || GC10 2253 || LL5 1.839 || LIY2 1.491
RX30  2.159 || RX66  2.208 || SJI3 2412 || LP11 2512 || GCl1 2.443 || LL6 1.936 || MSl1 2.231
RX31 1.669 || RX67  2.484 || SJ14 2.127 || LP12 2926 || GC12 2270 || LL7 1.805 || PLI 1.868
RX32 1.241 RX68 1.993 || SJ15 1.739 || LP13 2786 || GC13 2.021 LL8 1.726 || TLI1 2.283
RX33 1.430 || RX69 1.991 SJ16 2.580 || LP14 2456 || GCl14 2391 LL9 1.491
RX34 1.774 || RX70 2502 || SJ17 2.106 || LP15 2704 || GC15 1.847 || LLI1O 1.752
RX35 1.860 || RX71 2.800 || SJ18 1.868 || LP16 1.923 || GC16 1.374 || LLI1 2.306
RX36 1775 || RX72  2.137 || SJ19 1.853 || LP17 2639 || GC17 1.442 || LLI2 1.605

V€S 2414 Comprehensive score. RX; %55 Rongxian County; SJ: =JTfR% H i £ Sanjiang Dong Autonomous County; LP: Z5{# T Lipu City;
GC: Jﬁi)ﬁff%ﬁ}]% H A& Gongcheng Yao Autonomous County; YS: FH#JE Yangshuo County; LL: BEME K H G Longlin Ge Autnnomouq County ;
LEY Rl & Leye County; YF IKARE Yongfu County; LB: *DIH[:[? Liubei District; FS; JXL[J_IE; Fengshan County; NP . AR E Napo County; TE:

fﬂ‘?zﬁ- Tian’e County; LIY:

AE\‘ Lingyun County; MS. EEIIIE: Mashan County; PL EIZ

< £ Pingle County; TL: HI#KE Tianlin County.
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RX11 SEJR 75 A LPS SRR T Rk B/ TE1,

ARG RIS A W 3 A Al st AL I B
TEAIBERL, BIR IR T Rl B LEYL RIE T A B8
RX11 A1 RX17 SRIEFHIAC X B LB1 R+ X1l &
) FS2 AR IR T FHIA B A YS2 LRGN AR L P 5 ok
TSI E AR MST SRR T 5k B9 PL1 SRUE T
ARELFR) TL 359 A R U5 i b — b4 R, A S g AR
SO 5 Ay 239 AP RER st (5 1 88 sh R A A G 25
BRI T 5 — Tk

ST AL B s S WK, 45 A 4 FhBURE L )
(15% 20% \25% 1 30% ) JE 1, 8 Fh HURE S, A ) B
B O BRTEURE i T T 78 3 22 A e A0 S A S 40
W4, S5 BIR HORE LB 25% 1) £ A% O F T 1)
W2 A3 A5 RS R AL 2RO B R
Vo B O e O N 25% HURE LU ), 12 BORE L
B IRISEE A 1E o BURE (AN 2545 5 R s A5 Z R
PREE R ITIK 100.00% , 45 5 R AL R 5 140.83%,
WSRO T REALIBORE |, S 2801 62 1y bR} itE A 285 %
ORI,
2.5 BbFMRIIEN STIA
2,51 FREHRFA ETE N HEMRAR
B X TG A 2 SRR b TORD A A O R SR T A
5N  BRAEIRE G Bk B RS R 0 fif 2k« 2

x5 JTEZZRERRMRSEEZOMRHESIERERY
Table 5
in Guangxi')

F4 FEBEELLGIFBESE T ARZLEEZOMRSH LR
Table 4 Comparison of alternative core collection parameters of
Cymbidium ensifolium ( Linn.) Sw. in Guangxi with different
sampling ratios and screening methods"

Rl % BURE 1k
Sampling Screening n R1/% R2/% R3/%
ratio method

15 A 37 95.61 156.25 98.85

B 37 48.02 88.23 90.43

20 A 50 95.87 146.45 100.00

B 50 66.12 91.19 92.63

25 A 62 100.00 140.83 100.00

B 62 69.18 96.62 98.80

30 A 74 96.39 132.86 95.94

B 74 62.49 96.06 98.08

D on. B A ¥ & Number of samples; R1: % 2 15 &5 % Range
coincidence rate; R2: 7% 5 & B8 b % Coefficient of variation
change rate; R3: & Z M B % Genetic diversity retention rate.
A BELEETES) Cluster combined with score; B: BfHL Random.

F 78 , AR AR TE A A% O Rl B34 2 4 R B

252 HEWRIFM TP FAGF TS A
ORI 16 MEEMR I R R WL 5, 450
7N S SRR T RN A A O FR BT 16 i MOtk
S/ ME R I KAE 78 AR, R 2275 6 %R 100% 5 %5
TEAZ Lo BT AE R 58 FE 1Y Shannon —Wiener Z2 1445
BCH ) Fe/, R 1,642, HAY KT 1.800, 5 5 4h Fh
JER) H B3 AT 5 44 e A% O 5T B s o 22 TS St R 8K
v RGPS, Ud I A A% O R SR AR O B TR

Comparison of quantitative traits between original collection and alternative core collection of Cymbidium ensifolium ( Linn.) Sw.

RS § TR L/ em AEFFAEHL/ mm KB/ em AETEL/ cm
g)’iﬁ'% Number of flowers Pedicel length Pedicel diameter Flower length Flower width
Satiste ocC ACC ocC ACC ocC ACC ocC ACC ocC ACC
Min 1.5 1.5 9.50 9.50 1.60 1.60 2.00 2.00 1.35 1.35
Max 9.0 9.0 47.50 47.50 4.18 4.18 9.28 9.28 7.71 7.71
X 4.4 4.4 22.74 23.44 2.52 2.55 4.58 4.47 4.00 3.95
SD 1.3 1.6 5.74 7.62 0.42 0.50 0.74 1.08 0.69 1.02
CV/ % 29.55 36.36 25.24 32.51 16.67 19.61 16.16 24.16 17.25 25.82
H' 1.973 1.992 2.054 2.050 2.034 2.019 1.964 1.934 1.978 1.878

PR/ em TP S em rp LB/ mm M2 7K BE/ em M2 FEBE/ em
?}ELIE Median sepal length Median sepal width Median sepal thickness Lateral sepal length Lateral sepal width
Satistie ocC ACC oC ACC oC ACC oC ACC ocC ACC
Min 1.90 1.90 0.47 0.47 0.20 0.20 1.63 1.63 0.39 0.39
Max 5.73 5.73 1.51 1.51 0.73 0.73 5.39 5.39 1.51 1.51
X 2.81 2.82 0.76 0.79 0.46 0.46 2.72 2.73 0.68 0.69
SD 0.36 0.53 0.12 0.18 0.08 0.10 0.36 0.55 0.11 0.17
CV/ % 12.81 18.79 15.79 22.78 17.39 21.74 13.24 20.15 16.18 24.64
H' 1.964 1.815 1.992 1.950 2.049 2.001 1.952 1.828 1.936 1.908
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#4535 Table 5 ( Continued)

- IS/ em AEHEIESE/ em TEIR S/ mm JEAEC B/ em JE 9 B/ em JE AR/ mm
GiitiE Petal length Petal width Petal thickness Lip length Lip width Lip thickness
Statistic

0ocC ACC 0ocC ACC 0ocC ACC 0ocC ACC 0ocC ACC 0ocC ACC
Min 1.70 1.70 0.41 0.41 0.22 0.22 1.20 1.20 0.40 0.40 0.22 0.22
Max 4.58 4.58 2.63 2.63 0.81 0.81 3.34 3.34 1.49 1.49 0.85 0.85
X 2.36 2.37 0.78 0.83 0.41 0.42 1.88 1.89 0.80 0.82 0.44 0.45
SD 0.27 0.42 0.17 0.30 0.07 0.10 0.22 0.32 0.12 0.18 0.08 0.11
CV/% 11.44 17.72 21.79 36.14 17.07 23.81 11.70 16.93 15.00 21.95 18.18 24.44
H' 1.925 1.879 1.672 1.642 2.028 2.019 1.954 1.917 1.992 2.009 2.024 2.019

D OC; JFEA I Original collection; ACC: #53E4% .00 Fl 5t Alternative core collection. Min: f/ME Minimum; Max: fiz KfH Maximum; X : J{f Mean;
SD. tr#fEZE Standard deviation; CV; a5 5 Z K Coefficient of variation; H'; Shannon—Wiener ZAEMEFE %L Shannon-Wiener diversity index.

i =)

R R LA S . ¢ IR P AR T 0.05, £ %
VRO Rl TR RA RN B 16 NS MR B 2T 3%
Z5r, fieid R A E R TAETEE (5.39,5.89] em
X1 AN, AR T R MR e R R

2.5.3 MoSHR R e AN EFXTTTPE A S Ak A O R

®6 ETREMKMEN BRZZOME

Jo o e PR AR PRI 1B O, R U R B
AEIE B (A0 YS1 JBEME A (A) YS8 LUK IR T4 5
AL S5 BE 4518 5.40 F15.51 em ) RX63 Fil RX72 #

B AR IO 4 Gy bERE, B BN 62 i 22 41
BHORZ ORI (R 6) , REMIRER B 1K 100%

Table 6 Core collection of Cymbidium ensifolium (Linn.) Sw. in Guangxi constructed based on phenotypic traits

45 No.

RUEH Origin

RX2,RX4,RX11,RX14,RX17,RX19,RX22,RX27,RX32,RX58, RX60, RX63, RX68,

RX70,RX72,RX76,RX86

S710,5J20, 5122526, 5129, SJ34,,S]36, SJ38
LP1,LP4,LP32,LP34
GC4,GC9,GC11,GCl4,GC21
YS1,YS6,YSS8, YS9

LI4,LLS,LLI2
LEY1,LEY2,LEY3,LEY4, LEY5,LEY7
YF1,YF4,YF5

LB1,LB2,LB4

FS2

NP2,NP3

TE1

LIY1,LIY2

MS1

PL1

TL1

%5 2 Rongxian County

ZYTAR % H G- 8- Sanjiang Dong Autonomous County
74T Lipu City

FeIRER G AR E Gongcheng Yao Autonomous County
FAHIE: Yangshuo County

VeI % H BB Longlin Ge Autonomous County
SRk Leye County

JKARE Yongfu County

WIFLIX Liubei District

JA LB Fengshan County

HIRI B Napo County

K E Tian’e County

% 2B Lingyun County

111 B Mashan County

LR B Pingle County

FH AR E: Tianlin County

3 Wik

R AR S 0 5 5 A e B
(T LR, 537 2 R T 47 R i
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