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Morphological Variation in Cymbidium tortisepalum
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Abstract. Cymbidium fortisepalum is an endangered orchid distributed in northwestern Yun-
nan, southeastern Sichuan, and Taiwan. In the present paper, the pattern of morphological
variation and the mechanism of variation formation and maintenance in C. fortisepalum were ex-
amined. Investigations on the morphological characters of C. tortisepalum revealed that
77.84% of total morphological variation was found within populations. This research improved
current data on and understanding of the taxonomy, cultivation, and resource conservation of

C. tortisgpalum.
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FG: Fugong population; SD: Shidian population; YL Yunlong
population; WX; Weixi population.
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Fig.1 Cymbidium tortisepalum sample sites in this study
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Table 1 Morphological traits and codes of C. tortisgpalum
45 AR 45 AR
No. Traits No. Traits
1 A (Leal) 11 AR (LsD
2 mkK(Leaf) 12 P R 55 (Lsw)
3 nsE(Leaf-w) 13 FEMHR(P)
4 FEHB(Flo) 14 FERIE(Pw)
5  HERESD 15 @k (Lip-)
6 &R (B 16 REmIE(Ew)
7 FREEKOD 17 TREERE(HW)
8 FpRkSEENKE(OV/B) 18 A#HERCH
9 il (Dsl) 19 B#EHETE(Cw)
10 i)y 55 (Dsw)
2 HFE

2.1 HSEHE

T2 O MR A Y, IR 2R BN ERIE, K 0.5~
1.5 cm, 58 5~10 mm fFirikZ N, A BAAL
A, B2 3~10 mm, W-4~8 F,4#JE, BRHIRK, 4b
%A, K 10~80 cm, 55 2~15 mm, 4B
BBEE LT A Y, T BT s s BURIEF H(1-)
2~5 54k, 20 2 3 &R, AFHR, BB BR,
MRG0 BIRLL AR H R SRR [
AL 7 ~9 5%; Il B A TROBE B, 1648
A 1.5~4.5 cm, —BKFFpi. WEREN, K
B 5 QU 1) B ) bR, K 2~4. 5 cm, 5E 5~
12 mm; FEAHBI BRI BIJE , K 2~3.5 cm, 585~
15 mm; JBIRIE N, A K 1.4~1.8 cm, BidIA
¥,583.0~5.0 mm, ¥ 4 4, 12 X, BiR
PMEBIE . 4E35 12 H=B4E3

H & ( C. tortisepalum var. longibracteatum)
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Table 2 Means of C. tortisepalum and C. tortisepalum var. longibracteatum traits

PEIR SEHHE Mean
Traits SD YL FG WX XL
Leaf 5.5500 5. 4500 5.6000 5. 8500 4.6000
Leaf-l (cm) 38.4748 42.7798 39.2705 30. 4556 37.4283
Leaf-w (cm) 0.6775 0.4858 0.5080 0.4098 0.9717
Flo 1.9500 1.9500 1.6000 1.8000 1.9500
Sl (cm) 20.6800 17.8800 13.0050 12. 0650 24.4300
Bl (om) 2.9103 2.7923 3.0750 2.4861 3.4205
ol (cm) 2.4205 2.1821 1.9500 1.7750 3.3538
ov/BI 0.8538 0.8026 0.6584 0.7267 0.9808
Dsl (cm) 3.2538 3. 2590 3.1906 3.0889 3.7154
Dsw (cm) 0.8885 0.8718 0.8250 0.8167 0.9590
Lsl (cm) 3.2603 3.2756 3.1953 3.0044 3.7782
Lsw (cm) 0.8635 0.8263 0.7680 0.7868 0.8833
Pl (cm) 2.5372 2.5692 2.5187 2.3931 2.7923
Pw (cm) 0.9500 0.95% 0.8875 0.8736 1.0282
Lip-l (om) 1.9692 1.9692 1.9281 1.8306 1.9564
Ew (cm) 1.1846 1.2423 1.2563 1.1931 1.2282
Hw (cm) 0.7923 0.7590 0.7313 0.7292 0.8641
Cl (cm) 1.5718 1.6154 1.6313 1.5583 1.5590
Cw (cm) 0.4179 0.3949 0.4125 0.3944 0.4154
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Note: Abbreviations used in the above table are the same in Table 1 and Figure 1.
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Table 3 Variation coefficients (CV) of C. tortisepalum and C. tortisepalum var. longibracteatum traits

PR ARRE Variation coefficients (% )

Traits ) YL FG WX XL Mean
Leaf 17.0183 11.0973 13.4632 16.8904 14.7947 14.6528
Leaf- 30.1913 28.83565 30.9077 31.5334 30.8935 30.4726
Leaf-w 20.1686 18.6394 19.2603 17.7839 18.2645 18.8233
Flo 42.3373 26.17563 37.3902 29.0638 26.17563 32.2284
S 15.912 33.1129 31.1789 23.4221 15.6198 23.8491
Bl 24.5362 22.9957 20.5842 20.5585 15.9309 20.9211
ol 22.8098 25.9004 18.3287 21.0097 18.8185 20.9734
Ol/Bl 17.0602 25.5846 21.6134 19.47 17.2834 20.2023
Dsl 11.6888 11.6889 13.0655 10.993 9.002 11.2876
Dsw 10.1218 11.0708 13.15626 13.4932 13.8914 12.346
Lsl 12.2624 12.6895 14.556 12.6607 9.1353 12.2608
Lsw 12.1663 12.5646 12.4598 14.9697 15.5262 13.5333
PI 10.1457 12.1361 13.0413 10.0498 8.7298 10. 8205
Pw 8.6918 15.083 11.4451 11.526 12.1309 11.7754
Lip-I 7.7412 8.5732 9.3368 8.4448 6.07 8.0332
Ew 12.668 8.078 8.5633 9.7209 9.3299 9.672
Hw 12.0729 15.329 11.8749 11.6341 12.0171 12.5856
Cl 5.8289 5.5982 5.0305 7.5734 6.3667 6.0795
Cw 12.1156 5.6589 9.736 5.0503 10.3892 8.59
Mean 16.0259 15.8454 16.2986 15.35643 14.0603 15.5169

. FPHERHIRR A

Note: Abbreviations used in the above table are the same in Table 1 and Figure 1.

XL

WX

FG

YL

SD
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Average distance between clusters

XL: SPMDGeeERE; WX i BRIV IERE; FG. BILHETIER:
YL: RIZERE; SD: fulintif e,

XL: Xinglong population; WX: Weixi population; FG: Fugong
population; YL: Yunlong population; SD: Shidian population.
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Fig.2 Cladistics of C. tortisepalum populations based
on morphological characters
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Table 4 Nested analysis of the morphological traits
from five C. tortisepalum populations

BTEA Eﬁlﬁlﬁﬁ P MR
sl pr LD i B
Traits Percentage of populat?on Pelrrclzgntggel o Error
total variance . viaua
(%) variance variance
(%) (%)
Leaf 100 22.9085 77.0915 0
Leaf-I 100 10.7904 89.2096 0
Leaf-w 100 80. 5064 19.4936 0
Flo 100 1.4528 98.5472 0
Sl 100 60.632 39.368 0
Bl 100 27.4707 72.5293 0
ol 100 52.0388 47.9612 0
Ol/Bl 100 26.0464 73.9536 0
Dsl 100 21.1551 78.8449 0
Dsw 100 15. 8865 84.1135 0
Lsl 100 23. 8296 76.1704 0
Lsw 100 5.8354 94.1646 0
Pl 100 17.2785 82.7215 0
Pw 100 16.9462 83.0538 0
Lip-I 100 7.6113 92.3887 0
Ew 100 4.0122 95.9878 0
Hw 100 18.6256 81.3744 0
Cl 100 6.6896 93.3104 0
Cw 100 1.3711 98.6289 0
Mean 100 22.1623 77.8377 0

. #PHEREERRRE,
Note: Abbreviations used in the above table are the same in
Table 1.
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