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Abstract: [ Objective] This study observed and analyzed 18 main quantitative characteristics of 32

Cymbidium ensi folium varieties to provide support for the establishment of scientific evaluation methods

for DUS characteristics of C. ensi folium cultivars. [Method] A total of 32 C. ensi folium varieties were col-
lected and preserved. According to the NY/T 2441—2013,Guidelines for the Conduct of Tests for Distinct-
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ness, Uniformity and Stability: Cymbidium (hereinafter referred to as DUS Test Guidelines of Cymbidi-
um) ,10 plants were measured for each variety and one sample was collected for each plant. A total of 18
major quantitative characteristics including plant size Cheight), leaf number, leaf length, leaf width,
pseudobulb size,flower number, peduncle length,peduncle width,flower length,flower width, middle sepal
length, middle sepal width,lateral sepal length,lateral sepal width,petal length,petal width,lip length and
lip width of C. ensi folium were measured. Quantitative characteristic grading and distribution frequency a-
nalysis at all levels, correlation analysis, variation analysis and principal component analysis were conducted
using Excel and SPSS. [Result] According to the grading numbers in the DUS Test Guidelines of Cymbidi-
um and actual situation,the 18 quantitative characteristics were graded. The number of leaves was changed
from grade 5 to grade 3,and the number of inflorescences was changed from grade 9 to grade 5. According
to the distribution frequency of each level,all quantitative characteristics were in normal distribution with
different kurtosis except plant size was in a skewed distribution. Compared with plant and leaf characteris-
tics, the correlations between flower characteristics were higher. Flower length and flower width had ex-
tremely significant positive correlation with sepal, petal and lip length,and sepal width had extremely sig-
nificant positive correlation with petal width. The coefficients of variation within the 32 varieties of C. ensi -
folium resources were less than 15% with high stability, while the coefficients of variation among varieties
were large. Through principal component analysis, flower length, plant size, sepal width, peduncle length,
and pseudobulb size were selected as grouping characteristics, which were partly consistent with the group-
ing traits in the DUS Test Guidelines of Cymbidium. The length of peduncle can be added as grouping
characteristics. [Conclusion] The tested cultivars had good intraspecific stability and rich interspecific vari-
ation, providing great selection potential for innovative utilization of germplasm resources. The quantitative
characteristics tested by DUS had great uncertainty, the classification should be combined with standard
cultivars or actual cultivated cultivars, and annual corrections should be made. Grouped characteristics of
quantitative characteristics can be screened by principal component analysis.

Key words: Cymbidium ensi folium ;flower breeding; DUS testing; quantitative characteristics; grouping
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Table 1 Quantitative characteristics and measurement methods of Cymbidium ensi folium cultivars
1% Code Mk Character 77 Method
c1 HRR RN/ em AR ke 5 98 1) e s Ak 1Y o B
. Plant length Height from the base of the plant to the highest point of the plant
c2 R /A BB B R B

Leaf number

C3 4K B /cm Leaf length
C4 - %% B /em Leal width
Cs {8 8525 K/ /mm
Pseudobulb size
C6 T LB /4= Flower number
o B om
Peduncle length
s AEPFREHUE /mm
Peduncle width
C9 K JE /em Flower length
C10 £ 56 /em Flower width
Cl1 s B KB /em Middle sepal length
C12 H1 ¥ B 55 i /em Middle sepal width
C13 25 {4 B /em Lateral sepal length
Cl4 i) H- 56 B /em Lateral sepal width
C15 K JF /cm Petal length
C16 AL 9 ¥ /cm Petal width
C17 JEM K B /em Lip length
C18 JE M 5% 8 /em Lip width

Number of leaves on a single pseudobulb
KM A K EE Length of the longest leaf
KM F B se Ak Y 96 )2 Width of the longest leaf at the widest point
bR R RO I A B 6 25 0 B AL Y B AR
Diameter of the widest point of a single pseudobulb as measured by the vernier caliper
BAASIE A LAY 46 25 80 Number of flowers on a single peduncle
A6 7 A5 T B e (I, AE A AR A 1 1 B
Length from the base of the peduncle to the place where the lowest stalk grows
bR R RO I A4 A e 8 B B Ak A B AR
Diameter of the widest part of the base of the peduncle measured by the vernier caliper
HARIREB T MK E Length of the flower in its natural state
H AR A R ALY 96 )% Width of the flower in its natural state
it B R K ) Length of the middle sepal when flattened
& RS R Y i - Width of the middle sepal when flattened
35 S R 9K JE Length of the lateral sepal when flattened
32 H S 1) 56 2 Width of the lateral sepal when flattened
AL i AU BE Length of the petal when flattened
A6 3 JR i Y 56 B2 Width of the petal when flattened
JEEE R A K JE Length of the lip when flattened
& F R Y B Width of the lip when flattened

TE e x 18 AR 3 A [ BRAE P it A DR 37 28 2 CUPOV) JILE 5 48— i ik i i 22k

Note: * 18 properties are all important characters that need to be described uniformly and regulated by the International Union for the Pro-

tection of New Varieties of Plants (UPOV).
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Table 2 Classification of quantitative characteristics of Cymbidium ensifolium cultivars

fﬁﬁg I LSDy. 05 2 fﬁﬁ% P LSDy. o5 2
Code Mean value : Level Code Mean value : Level
C1 26.47 1.45 5 C10 4.02 0.22 3
C2 4. 33 0.57 5 CIl1 2.73 0. 10 3
C3 35.33 4.32 5 Cl2 0. 86 0.05 3
C4 1.41 0.11 3 C13 2.65 0.12 3
C5 16.70 1. 10 5 Cl4 0.76 0.05 3
C6 5.32 0.63 9 C15 2.34 0.08 3
Cc7 17.78 2.10 5 C16 0.82 0.05 3
C8 3.28 0. 26 3 C17 1.94 0.08 3
C9 4.37 0.23 3 C18 0. 96 0. 06 3

TE AR AR VORI AA IR 1.5 3~5 [H,

Note: The characteristics and units represented by each code are shown in Table 1. The same for Table 3—5.

(LMY DUS MRS 7 ) I 45 A #2250
Bl i 17 0, 18 A Fa vk bk B 8 (C2) i 5 ek
3 YL AEF AR (C6) 1 9 9kl 5 g, HARI» 2%
0 [ B A% G A A R DL 3R 3, AR R KN (CL) i
KB (C3) B 25 K /N (C5) L A8 T 48 B0 (C6) 14k
JPAE BE (CTO 36 5 AN MR 4 R 5 9%, Ho4y 13

BCEPERII R 3 4
AR A 22 ol 5 5B PR A A 0 R (R

30 AT LAA B 18 AR BR 1 R AR K/ (CD g3
A B30 3R i g 1) R ARD 4 4 IXC (] G 50 IR o A
R i e B 2 O AUAS 5 DX L A A R B v ] 6]
el A 9 R Aol AR PR DR/ CCLD B 20 A 031 R

AW 1] 26 9 O 285 0 A1 s oy 17 A B0 P R ) 43R 4
AR A5 v 18] 22 B 3k A B IE 25 40 A {HOAS [ otk
4 0 85 v AR AN T

2.1.2 ARX M4 WK 4 ATHL AR KN (CD
S 5B CC2) FIAE AR (C8) 2 B 35 IR AH 56, S5t
K BE(C3) FIAE 7 A B (C6) Mg 8 3% 1F A0 G K
JECH 53 B K (C1D) 2 B E F A%, S H
B(C2) A6 F R (C8) L 4B K B (C9) | 4k 58 JiF
(C10) 25 By K BE (C13) A K B (C15) L Bl K
BECCL7) 52 4% 1 35 1E AH G, A 6 R4k 0. 453 ~
0. 518 FEAb 5 B A it MR b B K B (CO) AL 58 &
(C10) B K BE (CLL) 3 F7 K B (C13) L fE 3



533

BRI A L 2 R R IR AR PR 5 43 2 MOtk 9 DUS H g 119

K (C15) B BE (C17) 0] 5 P S A% & 38 IE A 0. 843 I #2 F K 5 00 52 1 58 B &2 W 35 1F #f 5%
K HMERBN 0.752~0. 946, oA B K (C15)  (0.376) . [ M K 5 8 i 50 ) 52 M 1 3% 1F A 56
5B (C17) [ B A ¢ R B0 5 - 4 0,946,571 (0.505) , i FP 22 5 R A6 I ) 4 88 5 98 B =2 [ A 6 1k
BORGE R (CL2) 2 F 58 B (Cld) FIE R 96 E AR,

(C16) ] 4 19 S 4 o 35 1EAH DG, MG R EUCh 0. 761~

R BEZRMNBARYENRSLEEESHHEME

Table 3 Classification range and distribution frequency of quantitative characteristics of Cymbidium ensi folium cultivars
L S5 K SR Grading range and frequency

Code 3 4 5 6 7

Cl <19.95(15.6%) >19.95~<C24.30(29.1%)  >24.30~<128.65(24.4%) >>28.65~<C33.00(15.3%) >>33.00(15.6%)
C2 <3.19(16.6%) >3.19~<C5.47(73.1%) =>5.47(10.3%)

C3 <22.37(7.2%) >>22.37~<C31.01(26.3%)  >>31.01~<C39.65(33.4%) >>39.65~<C48.29(24.7%) =>48.29(8.4%)
C4 <1.07(13.1%) >1.07~<1.74(72.2%) >1.74(14.7%)

C5 <11.75(4.1%) >11.75~=<C15.05(25.0%)  >>15.05~=<C18.35(45.6%) >>18.35~=<C21.65(22.8%) >>21.65(2.5%)
C6 <2.49(1.3%)  >>2.49~<4.38(26.6%) >4, 38~<C6.27(55. 9%) >6.27~<8.16(14.4%)  >8.16(1.9%)
C7 <(8.33(4.4%)  =>8.33~=<C14.63(32.5%)  >>14.63~<(20.93(38.8%) >>20.93~<(27.23(13.4%) >27.23(10.9%)
C8 <{2.50(10.0%) >2.50~<4.05(82. 2%) >4, 05(7.8%)

C9 <3.68(15.6%) =>3.68~<C5.06(65.9%) >5.06(18.4%)

C10 <{3.36(15.9%) =>3.36~<C4.68(67.5%) >4, 68(16.6%)

Cl11 <{2.43(23.1%) >2,43~<C3.03(56. 3%) >>3.03(20.6%)

C12 <0.71(21.3%) >0.71~<1.01(67.3%) >1.01(11. 6%)

C13 <2.29(18.4%) >2.29~<C3.01(64.4%) >3.01(17.2%)

Cl4 <0.61(17.2%) =>0.61~<C0.91(70.0%) >0.91(12.8%)

C15 <2.10(19.1%) >2.10~<2.58(54. 7%) >2.58(26.3%)

C16 <0.67(5.3%) >0.67~<20.97(76.9%) >0.97(17.8%)

C17 <1.70(17.8%) >1.70~<2.18(61.9%) >2.18(20.3%)

C18 <0.78(18.4%) >0, 78~<C1.14(69. 7%) >1.14(11.9%)

TE 455 R 2 A R

Note:Data in parentheses is the distribution frequency.

R4 EZERMAFERSHE R EAME XY

Table 4 Correlation among quantitative characteristics of Cymbidium ensi folium cultivars

C}fi;{jstcr C1 C2 C3 C4 C5 C6 C7 Cc8 C9
C1 1. 000
C2 0.389* 1. 000
C3 0.618"* 0.589** 1. 000
C4 0.171 0. 080 0.075 1. 000
C5 0.161 —0.329 0.022 0.174 1. 000
C6 0.479* 0.282 0.100 0.399" 0.072 1. 000
C7 0.312 0.198 0.282 —0.049 —0.121 0.018 1. 000
C8 0.393" 0.512** 0.518* * 0.456**  —0.034 0.335 0.410" 1. 000
C9 0.049 0.307 0.497**  —0.130 —0.192 —0.302 0.021 0.129 1.000
C10 —0.050 0.311 0.453**  —0.203 —0.113 —0.434 —0.183 0.110 0.816" *
Cl1 0.097 0.251 0.445" —0.152 —0.154 —0. 244 —0.166 0.086 0.851*~
C12 —0.025 —0.109 0.088 0. 050 —0.080 —0.014 —0.126 0.119 0.208
C13 0.083 0.442" 0.499** —0.112 —0.226 —0.133 —0.003 0.276 0.915**
C14 0.029 0.063 0.141 —0.099 —0.113 —0.028 0.017 0.225 0.361~
C15 0.071 0. 300 0.500**  —0.145 —0.281 —0. 206 —0.069 0.233 0.823" "
C16 —0.133 —0.059 0.041 —0.155 —0.078 —0.194 —0.258 0.128 0.401~
C17 0.132 0. 336 0.500**  —0.167 —0.172 —0.130 —0.159 0.197 0.845* *
C18 —0.101 0.068 0.146 —0. 357" —0.228 —0.127 —0.474**  —0.027 0.181
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*& 4(4) Continued table 4
Cl‘:ri)a{)fter C10 Cl1 Cl12 C13 Cl4 C15 C16 C17 C18
C10 1. 000
Cl1 0.752** 1. 000
Cl12 0.182 0.190 1. 000
C13 0.799** 0.870* * 0.170 1. 000
Cl4 0.283 0.293 0.843"* 0.376" 1. 000
C15 0,753 " 0.868" * 0.007 0.891** 0.171 1. 000
C16 0.386" 0.408" 0.761"* 0.402" 0.828** 0.291 1. 000
C17 0,787 0.866"* 0.075 0.922** 0.229 0.946* * 0. 337 1. 000
C18 0. 325 0.333 0.176 0.303 0.177 0.484** 0.443* 0.505** 1. 000

T x . 78 P<T0.05 K F ERFMRK; « « . 78 P<L0. 01 AKF BB FEHIRK.
Note: * . Significant relationship at the P<C0. 05 level; * * . Very significant relationship at the P<C0. 01 level.
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Table 5 Variations of quantitative characteristics among Cymbidium ensi folium cultivars
i Sk {f /M P wawy  SHPERREG IR
Code Maximum Minimum Mean Variation range ocliictent of variation Cocfficient of variation
within cultivars among cultivars
C1 50.70 12. 80 26.47 37.90 5.66 26,87
C2 7.00 3.00 4.33 4. 00 12.10 14. 37
C3 56. 40 17. 60 35.33 38. 80 10. 67 22.05
C4 2.20 0.75 1.41 1. 45 7.30 20.13
C5 25.00 6.90 16.70 18.10 6.65 14.61
C6 10. 00 2.00 5.32 8.00 10.93 22.76
C7 42.50 6. 60 17.78 35.90 9.57 35. 89
C8 5. 26 1. 85 3.28 3.41 6.98 15. 42
C9 6. 20 1. 60 4.37 4.60 4. 87 19.08
C10 5.50 1. 80 4.02 3.70 5.07 16. 87
Cl1 3.70 1. 60 2.73 2.10 3.71 14. 40
C12 1. 40 0. 40 0. 86 1. 00 5.49 18. 04
C13 3. 60 1.25 2.65 2.35 4. 40 17.10
Cl4 1.25 0.15 0.76 1.10 6.00 19.93
C15 3. 40 1. 20 2.34 2.20 3. 36 17.29
C16 1. 20 0.25 0.82 0.95 5.54 17.61
C17 2.70 1. 00 1.94 1.70 3.99 16. 94
C18 1. 80 0.55 0.96 1.25 5.98 22.31
2.3 EEZRMRBEHEERNER ST SHFSA RTEERER, ZHRS PSSR KE B
TR B F E A AR B A A BB L rp i 7 3 AL 98 6

FH R 6 AT, AR AR AR AR KT 1 A9 J D) BT

5 /\Wﬂﬁjﬂﬁ LA 5 ARG 1 SRR BT ik 6

it 800, £ L 4y BT Bk R 4 ik 36, 173%.,

17.188%,12.695% ,7. 522 % H1 6. 881 % , 2 5T ik
#h 80.460%

AR B 6 AN PR TR B AR R 2 IR A G i S
FEA YR BEA G I /TR BRI . R 2
AL AR R R/ AR R AR BRI R R
FEFF AR B M ST 6 PR A pk /N 5
K AL P AERORE L 7 UM AL Fr RO B 1 I 2%
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Table 6 Total variances explained of Cymbidium ensi folium cultivars DUS testing data
5% FRIEAR TR/ % SR TTERE/ %
Component characteristic-root Contribution rate Cumulative contribution rate
1 6.511 36.173 36.173
2 3.094 17. 188 53.361
3 2.285 12. 696 66. 057
4 1. 354 7.522 73.579
) 1. 239 6. 881 80. 460

R7T BZRMBARIEERORDERE

Table 7 Quantitative characteristics component matrix of Cymbidium ensi folium cultivars

LETN g3 1 W 2 gy 3 gy 4 By 5
Character Component 1 Component 2 Component 3 Component 4 Component 5

5 - K B Lateral sepal length 0. 945 0. 085 —0.095 —0.026 0.065
B JE Lip width 0.927 0.029 —0.220 0.181 0. 006
K JE Petal length 0. 906 0.038 —0.282 0. 080 —0.028
K JE Flowers length 0.905 —0.005 —0.116 —0.142 0.234
i 5 K Middle sepal length 0. 895 —0.062 —0. 148 0.082 0.156
5 Flowers width 0. 857 —0.127 —0.175 —0.023 0.188
FBR K /N Plant length 0.120 0.733 0.158 0.141 0.037
A6 )7 FEML B Peduncle width 0.275 0. 687 0. 364 —0.028 —0.052
AR %% Leaf number 0.415 0.625 —0.046 —0. 060 —0.390
K Leaf length 0.581 0.614 0.022 0.001 0.074
7 e a Flower number —0. 226 0.576 0. 306 0.438 —0.273
55 % Leaf width —0.183 0.461 0.278 0.375 0.271
HrEE B 55 Middle sepal width 0.308 —0. 287 0. 841 —0.062 0.035
M 5 56 Lateral sepal width 0. 466 —0.209 0.788 —0.201 0.002
I T8 FE Petal width 0. 540 —0.439 0. 645 0.014 —0.021
AP K JE Peduncle length —0.084 0. 540 0.029 —0.760 0.083
i 8% 25 K /N Pseudobulb size —0. 257 0.053 0.075 0.392 0.729
JE M TE E Lip width 0.471 —0. 360 —0.020 0.393 —0.519

34w
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Ak B 22 B AR Y DUS MR 48 /) b 9 A 245
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P B Bl #EAT R 3. T E LR AN BIEY)

3.1
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SR 22 A PR IR B9 7 9 A S AR (22
JE Y DUS I8 ) A9 20 S8k 47 & oy Herp
FERFAERR 2> 0 9 G R Z i 22 I AE )7 AR KL
T AR 10 R RLPY 10 R A8 2 22 B A6 P 1B B0 ml ok
B 40 Ze LT O 22 0 0 3R AR 4 52 bR B
A LA S8R AE P A6 RO 9 70 OBOE D &= 3 Zeal 5
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