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ABSTRACT

Aims: Dendrobium is one of the largest genera in Orchidaceae. The species of this genus are characterized by high
morphological diversity. Dendrobium huoshanense is an endemic species of China with high pharmaceutical and
conservation value. However, the boundary of the species is still in debate. In this study, we aim to explore the
variations of phenotypic traits affected by environmental and genetic factors, and define the boundaries among D.
huoshanense and its related species.

Methods: We measured 12 phenotypic traits from 2,279 specimens in 16 populations from the dendrobiums planting
base in Huoshan County, Anhui Province, East China, including wild and F;, F, generation of D. huoshanense, wild D.
henanense, D. moniliforme and D. catenatum. The F; and F, generations of D. huoshanense were cultivated from the
seeds of random hand-pollination flowers in wild population and F; generation population from this base, respectively.
We first used common-garden experiment method and intergenerational comparison to estimate the phenotypic
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variations of D. huoshanense affected by environmental and genetic factors. Furthermore, the phenotypic variations of
D. huoshanense and its related species were estimated by statistical analysis.

Results: The results showed that F; and F, generations of D. huoshanense in greenhouse and woodland conditions had
larger and longer pseudobulbs than that of wild specimens under the common-garden experiment method. With the
intergenerational comparison, we found that the pseudobulb diameters of F; generation were wider than that of F,
generation. Among related species, we found that the pseudobulb lengths and diameters as well as the petals of D.
huoshanense were significantly different from that of D. catenatum and D. moniliforme. At the same time, D.
huoshanense only showed significant differences in morphological traits of pseudobulbs with that of D. henanense.
Conclusion: Our results suggest that both environmental and genetic factors have significant effects on phenotypic
changes of D. huoshanense and affect the delineation of species boundaries among D. huoshanense and its related

species.

Key words: Dendrobium; Orchidaceae; phenotypic traits; environmental factors; genetic factors
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Table 1 Differences in phenotypic traits of pseudobulbs and flowers among Dendrobium huoshanense in wild-type, F; and F,

generations of D. huoshanense under different environments

AR F.fX F1 generation FofX F, generation

Wild type #RIA] Woodland i % Greenhouse #K[H Woodland = Greenhouse
5% 25 %5 Number of pseudobulbs 93 202 355 221 500
52525 K Pseudobulb length (cm) 1.84+085" 553+259% 580+2.65°F 492+228%°  577+2835F
=5 £ 4% Pseudobulb diameter (cm) 0.45+0.07* 070+0.12® 0.69+0.13" 0.58 +0.13° 0.59 +0.13°
fRiEZ5 25K B 42 Length/diameter ratio of pseudobulb 4.17 £2.03*  7.98+3.70°  8.64 + 4.24° 9.13 +5.07%¢ 10.16 + 5.55¢
52575 Internode length of pseudobulb (cm) 0.65+0.18" 114+032% 1.26+0.36° 1.18 + 0.30%PE 1,20 + 0.395CDE
5% 25754 Number of pseudobulb internodes 367+081" 6.02+146% 575+1.28% 5.48 + 1.40° 6.05 + 1.62°°F
1E2=%0&= Number of flowers 2 26 107 31 151
rh# 5K Dorsal sepal length (cm) 1.35+0.07" 1.41+0.16"® 1.29+0.19"° 151 +0.26"%°  1.44+0.23"%°
rh® B 9% Dorsal sepal width (cm) 0.60 + 0*¢ 0.68 +0.09%  0.66 +0.115¢ 0.66 + 0.10*%PE 0,61 + 0.09/°F
th s B K 9i b Length/width ratio of dorsal sepal 225+0.11° 211+0.34"® 2.02+0.34%5¢ 2.29+0.38%°  2.39+0.44"°
14K Petal length (cm) 1.40 £ 0* 1.37 £0.15®  1.28 +0.21%¢ 147 £0.24"%° 142 +0.22°%°
1% Petal width (cm) 0.80 £ 0" 0.80+0.11*  0.77 £0.14" 076 £0.13"°  0.68+0.13¢
e K 55 L Length/width ratio of petal 175+ 0% 1.74£0.28"® 171+030%¢  1.99+041®" 213+0.39°
1efE K Pedicel length (cm) 215+0.07% 193+046" 211+0.44" 2.07 £0.43* 2.17 £051*

Al —ATH R RS BN E FREATC S 7 5P > 0.05), ANRIKE SR 22 7 (P < 0.01), ARG589 i 25 14 72 5P < 0.05).
The identical superscript capital or lowercase letter in the same row indicates no significant difference (P > 0.05), the different superscript capital
letters in the same row indicate extremely significant difference (P < 0.01), the different superscript lowercase letters in the same row indicate

significant difference (P < 0.05).

S R ZE T KSR (BILA, B).

X T2 LA fRHET A bR (AR Z P AR 1S
TR BRI IREAE AT M N R AL 2 R 0T (R D).
BB A IR L 2K (5.77 ecm). 2 HE
1£(0.59 cm). LT (1.20 cm) R % 2515 4L
(6.05) VRIS AT BF AL BEAR RIAR M F B 1R . 22 57
5 T T2 95% BLAF X I BoR, ARIE FAR B4k 5 B AR
FEAA 2 [A) AR 2 2 e HARAE BB X IR A) R, Ak
Vi) P AR 2 P AR A R AN A R B 225 25 K A e
A R IR B E VR R AR R (L, P s%2) . A8
ABEIR, B EFACEEA E AR R P AR B AR B A AR
BER AR SRR (P 383) o 7E_F IR BEAAR 1 B4 b7 7,
AT R BT, R TTEkEH97.5%. BRI
AR 2 P B AR S5 A7 A2 B8R 178 A Y 1] DA B B 28 1)
Eedl. 55— R a2 25K, S B
TR ER, S FR USRS RLY
IR (E1C, D).

22 ARMEMNELARBEARLINSEEREMR
=0p=A1]

SR AR TR] R 25 F A AR B A6 50 28 B R AL IR
G HEAT AN R ZE S AT (R L) . ARTEDRIR 25 F AR

AR P HITE MK 43 5 81.37 cmA11.28 cm. %7
2 I F195% B A5 [X [ 7R, ARIE AR = F AR B
TE A2 KN B DL S FE I 5 T A7 70 A Sk 25 1k 22
F, e EKAAENBR(ERL, R2). B &
e RER, WEFAR AR 7 /539K T
MRIGTER A (B 33) 0 X IR BEAAREAT 22 5 2 b, 3%
RT3 TR R T, BRAT Tk % N96.5%. AR
—EWI AP KA, 58 s A
FBEAAEIR G 5 = R A R KB LA R
KTEE . ARIE R ARG = P AREEAATE S R A IR 1)
A BRI ARG B R & LA, A TR B R
= RKEENRR 2N E SR (EILE, F).

K FHAR (] R 25 P AR AR A 5T 48 B R AU IR 3L
PR AT R R B2 R T (R L) o ARIAIRTIE 2= FACHE
IRFEAR TP 439 147 cmAN1.42 cm. 257
3 M R1959% B A5 X 8] 27 M (8] R == Fo AR B A
FE R EE B B FAE I e S MR BB E 7, 95%
BEXAELIR AR MR (RL, ME32). 25 R/
7 U 2 MR ) Fo AR R 2 B MR 1 78 e R I
A 33) o W FR AT B 4, RT3
MERGR T, B TTEREN97.5%. Hi, H—F

https://www.biodiversity-science.net



FRIRMWAN D 5l REARR AR FUIE 7R M5 5 1004 [ 3G (L AR Y e W 4 280052 1077

A R%EF R F-HUO-G

A JRZEF R F-HUO-G

A {B=EFA F-HUO-G

sora S THRIE FHUOE 400 B o HIIF L F - HUO-F 6.00 - ® MIEIFAR F,-HUO-F
. = B A: A W-HUO B BFAEREA W-HUO - B BB W-HUO
2.00 2.00 [ 4.00 |-
A
8 0 8 0 L A 8
~ - ] )i &
st O
[ T € [)
& 0o © %
—2.00 “ -2.00 - 2 0.;‘ . .
... .A .
A ° N
—4.00 - ~4.00 - | | | —a.00 b
1 1 1 1 1 1 1 1 1 1 ]
-2.00 0 2.00 4.00 -2.00 0 2.00 4.00 —2.00-1.00 0 1.00 2.00 3.00 4.0
PC1 PC1 pCl
A BERFAHUO-G A % F L F-HUO-G & R, FHUO-G
o HFIFA FrHUO-F . ® HIE] F/ft F\-HUO-F . o HFFIE,{t FI-HUO-F
6.00 - D W EfAERER W-HUO 3.00 - . ‘
A
o 2.00 F ‘e .., . 2000 4 R
4.00 - o it e 10
1.00 | o, 1.00 | ¢ a2
B A ‘). " N AA . .A
2.00 As, A‘A‘ .A.. o : .:‘ A,: A’.‘. A A
P 8 oF N Agu0 A, “ 8 0 A,A a“ A A.:
8 ~ A ‘e, % .l.‘. . A N f“.\ .A“
[ A A A Py N
’ —-1.00 - faa s “.‘A. -1.00 A .é‘A A.O.
faa A fa ® N AA [ ] A A
—200¢ ~2.00 F st Mo -2.00 L e
-400p -3.00 | . . . . . -3.00 . . . . .
~2.00 -1.00 0 1.00 2.00 3.00 4.00 -3.00 —2.00 -1.00 0  1.00 2.00 -3.00 2.00 -1.00 0 1.00 2.00
PC1 PC1 PC1
A A% FoAR F-HUO-G A 1% FAR F-HUO-G
4.00 -G © ki) F, At F-HUO-F 4.00-H ® Hkli] Fyft F,-HUO-F
A A
®
A
A A
2.00 - .2 ‘oa o 2.00F R .
A e, A R A &.. A
= A A A A A ﬁ.A‘AA )
N adafalp, @ LAl At 4 A
O A ™Y [ A A ° @) A, ‘@ Aa .“AA
8 I RN R <
0 ‘A 2 2.» .a A [} A MA.X.:.A}.A' rel )
. ~ I ahd adSala, A
A .5 A. AL A AA AAA A‘A N
NYY I
A
-2.00 |- . °*'° 200k uos
@
1 1 1 ] 1 1 1 ]
200 0 2.00  4.00 -2.00 0 2.00  4.00

RS

Bl AREIMEEHTELARBHARBZEMLTRREERERS S (A-BHREFEZIFET, FARRBERIMERKE
M43 (PCL vs. PC2)FA(PCL vs. PC3)# = E; (C)-(D)MBFLEEIMET, FRBEZERIMHIREM S (PCL vs. PC2)FA(PCL vs.
PCI)H = E; (BE)-(FMBEFREEIMET, FRTEEBRE MK EM 57 (PCL vs. PC2)F(PCL vs. PCI)#I = E; (G)—(H)MEFRE
MET, PR IEIBRBMEIR ERK 5 (PCL vs. PC2)FI(PCL vs. PC3)&I = &l

Fig. 1 Principal component analysis of pseudobulbs and flowers of Dendrobium huoshanense in different environmental conditions.
A-B, PCA of pseudobulbs in wild-type (W-HUO), F; generation under woodland (F,-HUO-F) and greenhouse (F,-HUO-G); C-D,
PCA of pseudobulbs in F, generation under woodland (F,-HUO-F) and greenhouse (F,-HUO-G); E—F, PCA of flowers in F;

generation under woodland (F;-HUO-F) and greenhouse (F;-HUO-G); G—H, PCA of flowers in F, generation under woodland
(F,-HUO-F) and greenhouse (F,-HUO-G).
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TR B AR 5o o AT, R BRLAT 34 FE sy IR 7,
R TTBRFE N97.0%. FF— EMT N E KT
AR FE Ll 5 — 28 il oy AR B8 FH =2y 98 45
5= RN NI A R KR IREFAR
RIS — F B 77 356 BRI A G [,
FER 2 (A7 — B F2 5 S (K2G, H).
25 ELARKREIEGHBETERSEREMRK
o

FIHEE LA A AR . FARRTF AR B
A TR AR AR 2R AR DA SR B A AR Y E R
a8 B R BUMER BE 24T Fh IR R AL 22 e o A (2 2) . A
AR 2K R K (18.54 cm), BFAEE L
A RHRE AT S5 i B 25 XK B A (1.84 em); TR A
fishs BRR AP RS 2L KSR, 4351 48.76 cm
F114.97 cm. %2 7w 2 1 K OS% B S X (Al Wow, B4
LA RS F AR ARE (L of fRHE i 1) 2% W 3
ZE e ANAIRR, F AR F AR LA e A4S A AP i 25
B RN ik 25 25 K B4 b O T AR A AR B T
ARG BPAREE LA ST R A . 4250 DL &
Bk A ik T A ) A 3 I 2 AR . FoAR
FFARE LA it 0] B A bS5l P 2 )35 2 AR 2
1 22 S AT RS o T R A R 4 2 A iR DA R Bk B A
kTR A 2 T) R A 3y 2 N 3 A B 3 M 2 S A ) o
(2, Mxka). B REEIR, B AR AR
fig 2R R I RIS SRR e K, B AR LA it A
HrARHH AR SRR B LR, AT P A A AR A IR AR e
P2 B /NP 55) o X L3RI AN EAAREEAT 3 oy 43
Br, EELET3A F R B, Bt Tk 3 997.8%.
f e V1 SN 0 NN ISl Tl Sy s IR (7
EN=RGHE e ol N 1 E R 8 R R
SR, SRR R B REA R, MEZEA
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Fig. 2 Principal component analysis of pseudobulbs and flowers of Dendrobium huoshanense in different generations. A-B, PCA

of pseudobulbs

inwild-type (W-HUO), F; (F;-HUO-F) and F, generations (F,-HUO-F) under woodland; C-D, PCA of pseudobulbs

in D. huoshanense in wild-type (W-HUO), F, (F;-HUO-G) and F, generations (F,-HUO-G) under greenhouse; E-F, PCA of flowers
in F; (F;-HUO-F) and F, generations (F,-HUO-F) under woodland; G-H, PCA of flowers in F; (F;-HUO-G) and F, generations
(F,-HUO-G) under greenhouse.
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#x2 BELAMREEGMESHZESERRUERES
Table 2  Differences in phenotypic traits of pseudobulbs and flowers among Dendrobium huoshanense and related species

2021, 29 (8): 10731086

ZE 1A D. huoshanense

T A

D. henanense

MZ=A i

D. moniliforme

BR BT figt

D. catenatum

Wild type F1 generation  F, generation

k25 %2 No. of pseudobulbs 93 557 721 98 217 414
k2525, Pseudobulb length (cm) 1.84+0.85* 570+263° 551+270° 876x212° 1854 +587F  14.97 £8.26°
#3525 E142 Pseudobulb diameter (cm) 0.45+0.07* 070+0.13° 059+0.13° 0.43+0.06"° 0.39 +0.09° 0.53+0.11F
i 2K EAR L 417+2.03" 840+4.06° 0984x+542° 20.75+590°  48.99+16.88" 30.16 + 19.40°
Length/diameter ratio of pseudobulb
(G4 ESERS 0.65+0.18" 1.21+0.35° 1.19+0.36% 1.52+0.32° 2.38 £ 0.55° 1.65+0.57°
Internode length of pseudobulb (cm)
fR6=545% No. of pseudobulb internodes ~ 3.67 +0.81" 585+1.35° 587+158°% 8.45+1.44° 1042 £2.30° 1117 +3.21°
1E2%0&= Number of flowers 2 132 181 5 138 235

2} K Dorsal sepal length (cm) 1.35+£0.07% 1.32+0.19°® 145+0.23° 162+0.15°%° 147+027%C 1.77 023"
th# 58 Dorsal sepal width (cm) 0.60 + 0" 0.66+0.11° 0.62+0.09" 0.70+0.09"5® 051+0.08°"  0.63 +0.07°°"F
R KRR 225+0.11% 2.03+0.34"® 237043 235+031"%° 290+045°°F 2383 +0.40"*
Length/width ratio of dorsal sepal
TEE Petal length (cm) 1.40 £ 0* 1.30 £0.20° 1.43+0.22°° 152+0.07°°%F 149+0.24%  1.67£0.20°
TEMETE Petal width (cm) 0.80+0* 0.77+0.14*® 0.69+0.13° 0.82+0.04"*° 052 +0.09 0.56 + 0.07¢
1M TELE Length/width ratio of petal 1.75+ 0" 1.72£0.29°® 211+040° 1.86+0.16°°° 2.92+047F 3.01 £ 0.46°

[F]—AT AR R 5B/ G F R R E W Z 7 (P > 0.05), AFKEFREANEZEMEZ R (P <0.01), ARG FERGEZEMZEF (P <0.05).

The identical superscript capital or lowercase letter in the same row indicates no significant difference (P > 0.05), the different superscript capital
letters in the same row indicate extremely significant difference (P < 0.01), the different superscript lowercase letters in the same row indicate

significant difference (P < 0.05).

EANFREEMES. AR LA RIERRIRE—
e AR B/, Fofhm G iRl B Tz 1)
BV, B S =EWRo A HHAEE LA
fisks AHZEAE R R 2 1A R RO B S 1) 4y
1E(EI3A, B, F§3%6).
26 FWLARKREEGHEBEALEBEEREMK
ok

FIHE A BHFARRIR AR BT B BEAK) . TR A
fifk A ZE A AR DL Sk B R A R AR 2% B R A
REE AT PR R B2 F i (3R2). SRR, Bk
R A FAE K B, N1.67 cm; FARE LA e
Kk, H91.30 cm; R A S A0 25 iR TE I
KEJEF, 43591.52 cmA11.49 cm. 2 5 5 A
95% B 5 X 8] 7w, FURFIFACE (A fil 2 8], BRE
FERKAh, HARR AR 2 535 P a2 5 1 2
FEIRG . FARE WA S 2k B A AR b, B
R W EEZE RN, HARMERY 2R M2 R A
k. FARE LA BHSAZEA B L, BRIEREK S,
HARMRY 2R EEZ TR, FACE (LA
LA AR b, AFE AR AT AR 2 35 1 22 1 )
(2, Misd). LR REER, FAFIRARE LA
ik DA S 4 25 R A R A 1 350 3 B MR A S R

K, R AR AR fe /D (B B) o X IRl
BEAT E R oA, EEURT3A N B, Rt
WA 997.6%. 2 — L& R KT8 L ATTE
MR TELL, 5B B B & s AR TE, 5
RS P KA . FARVE LA
TR BB T U 20 A B 1R 25 B 2K
fE— il H R A MR ECR A ], AR 2 (B 474
ANFIFEEE MR B o B LA A VAT R A AR R AL 58
— NSRS A o T S B I ) AR (BI3C, D,
B 7)e

31 MRERXMEE. KEFK. BEFRELA
RN ERSRERESUBEEEZE MW
YR N A 85 B0 45 R (Sultan, 2000;
Siefert et al, 2014; Fox et al, 2019). 7£ A [ (I FR S,
TZ FIASRIESE R Ty, 161077 A2 A B R A AR S
PLIE N A B (25445, 2010; XIE E4%, 2015), X
X T 48 7 W) P e AR A DA R ) b A B I M S )
A ) @ 78 B B Y (Valladares et al, 2006;
Gienapp et al, 2008; Anderson et al, 2012). FA1HIHF
FUR U 2 S 0 28 1L ik 3R TP IR AR AR IR OK 5
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Fig. 3 Principal component analysis (PCA) of phenotypic traits of pseudobulbs and flowers in Dendrobium huoshanense in
wild-type (W-HUO), F; generation of D. huoshanense (F;-HUQ), D. henanense (HEN), D. moniliforme (MON) and D. catenatum
(CAT). A-B, PCA of pseudobulbs in D. huoshanense and related species; C-D, PCA of flowers in D. huoshanense and related

species.

M. P AR BRSSO LA A R R AR/, TN IR
52N (BRIBVRTHR ) (R AR R A 8 A 52 B i =5 A
o DA S A i 25 AR AR RS % . X T AR AR = Ry
ABEAR DL S AR TR R 2 PR &, 8 Ll e
Bl 25 22 KA MR T TH P2 A T BB R

— R, HEYE IR B LA A O S I 8
RIS (555, 2008), R¥% 2 5 S EE R E /1
o8 R B AL A48 B R AUMIR P AR A F R
S5, M A Bh T 32 & & & BE (Schlichting &
Levin, 1984). H{eilas BAHLL, B HR IR
7E B A2 5 AR LA R A b B s s AR R A

B VA S B R A X 2 2503, RERVF S E R E R
RV 5y 323 $ R I g ok . AEAEAYI R R T7 1,
AR ARAEK TR IR ZE KM ZE TR
EEEE b, BRI SEIE ROK, HEAREAECN R
ENTHAEEH, HTEFR. KSR HEEEH,
TR R BIPER 2 A B 22 22 KA R AR
AR B, FR B AREMEMZ M. EEY
PRI 2R 77 1, A= ST sl 52 e A Ak b1 PTG O TR 4%
SRR R ZAEME . A BT 2 RHE I A
KA K B A& 06 75 I (Rasmussen, 1995), X FfFtA: 5%
RV B SRR A ¥ (Smith & Read, 2008). H T
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AR 7R 2 HEMRFL, BFAMERRD T & R K

1%, DU ECE BRI AR G T AR AT LAAE i

TR Rl PR | B A A KA DL S AR R AR 1) R
MMM ENLTFRHEAT, MyrdRRER
100%, BETMAERE 1 5 ARRE AR 4 K DA S R R
ZREMERIR S BTEL, ATV R R A4
DR 2% 1 3L (R VR F AT R R AR A8 LI A AR AR T TR
BARAEN LA RIS T 2 R i R
32 BEEEZEAERRMALARELAREEERE Y
KFEEE—ERENTN

A% PRI 300 R A [ AR A 4 B 2 52 (Pintado
et al, 1997; Mitchell-Olds et al, 2007; Garcia-Verdugo
et al, 2009, 2010). — b, FFEIFAEE R, QBRI
72 S0 M AL B AR . R E RS,
TR R RYE, WA A AR I — b il
B % (Fan et al, 1992) . AW 7 H, TLIRAEILE LA
(AR EE, FoAAH EEF AREE LA Mt R A 35 52 L A1 25
FLAR AR A1 H AR =5 25K B4R LU B K ) 5 0 i 2
PEZE S DA RAR, ZEAF (B 25) K DL S 25 7T
(fF % 2) i 18] 73 A= A 2R A K 52 31 22 0 P YRR TR 4%
{5 7575 % (van der Knaap & Kende, 2000; Bashline
et al, 2014; Huang et al, 2015; Marowa et al, 2016).
THSEE N BE(Wang et al, 2012; Guo et al, 2013)F14=
K2 (Schenck et al, 2010). K] 7 A THEM X Feh A B
FEARTE] IR B 2 R B 5 RIR B R A H
TSI BRI 2 A K

R R IR BRI, 2T T BV S R E
i i B R YA G IR 1) A () S5 AR Bl DR B A R
TEREARKP AR 56 . F W07 T N T30 SR sk
20T AN [ A B A A 25 DA R A0 8 (1 A8 A A R IR 52
Wi o Fo AR A4 S ZRVRE T FEF AR B BEAL 4%
RIS RIS s, (HF AR AT R R Sl
PR, XAE— @ FEE 125 53 P ARG F AR A4 T
I3 T I H DR Y B R A 1) ik PR B A A A 22
33 ELARERIEEHZXATHMESMHN
TSz 49

B LA 5 G R A R A A R 3 ) R Y
. EE IR EITH, E LA g ALE
P SR BUPRR T TH 35 52 835 oAb o TEAR ST 38 B U7 TH,
B LA R AR 5 4 25 A R Bk R AR A A A
I A Z HMR B IR Ak, (H 5 A A
BARSMUARZE . B, BFRSE NS TR

2021, 29 (8): 10731086

YRR 2317 45 SR 35 SRR EE LA M S DO T4 2 A
SRR B A RIS R . HR, U FRE B IR
RUPRIR 5 R SCHREE (LA R A X 3900 1 et
FRSTFR

B IR H MR B AR A A R A
(R IR X 2 R 2B Lo S kB A RS AR A
TR E R AR T ¥ 2 5 S B B A AR
AR SRR R, T AR ER AR S R AR A A
J HLBEARAR S R FE AR AR, X BRVF 575 748 B Al
FEER & B T IS AS R R B T 5% — i, 1638
78 F W2 M AR F I BR300 (Herrera et al, 2006;
Harder & Johnson, 2009; Sletvold et al, 2010). 7%
R MEEER W E DS AR KR A R AR SR R ]
DU 2 hE vk 25 AT (1B % 22) e T o R 20 A DA R 25T
(6% 22 ) K25 (Wang et al, 2018), i AH 5T
MADS-BOX %5 5 P Z¢ 1 8 73 B 53 ) 25 55 1A% 48 56
PE R AR E (Pelaz et al, 2000; Kater et al,
2006) . X LEAN[F] fit) = PR I8 BT A [F] R4 P s A
L IEZ (Zhu & Ge, 2005; Soto-Cerda et al, 2013),
BEAR KR B E R M) 8 s B e s B
R AR

R ) AR SR AN B R R R A R
VIR IA FAFAE S MNP U 2 M ER . OF
W EoR, & LA RS FAh i Zmh i ot £ 2 g
FESEHTHE, T8 L e Tl R A (R oA s ) B
M, 29765 HTH AR B (%1, 2015; Xiang et al, 2016).
BORLIC 0 A IS TR) AR AT A B o P b R 1Y 2 3 A% J2 T
SIAINE, AR KRR BE b S mi 2 Y AR 11 ) e
MopA. PRtk 2 a5 e A e s B R
PER 7 T AR 7= A2 2 25 70 A 2 WL I TR A g 5 ) Fol
BRI T A G, Bhak, ABFF A, BFAEE
A it 5 TR A AR 2 B0 7 0l 22 N5 0, B
DR SR B R B A B R I IR95% B A5
DX TR K, BRI 25 2 3 Rt P 1) Bl AR I 24 7
A e o PR, S0 T B AR (LA SRR R A R A
TEHBAF B R AL ML R, T3 75 2Lt — B KA
K,
34 HAREMUKMRELSKEIFEFFLR
EESTi]

B LU it 5 VAT R AR R iR S P 43
K BAFAE) VZ G, 7 EER AR RPEAR A 5
HHATIRAIT 7S . 762 A0, ZhuZs(2009)3: T
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HIEAE A A B AR R A MO B L e S Ak
B IR — 2, 8T REFENKGE LA
itk 58k 5 A i AN R AR (Zhu et al, 2009; Xiang
et al, 2013), iXFPorl SHEY R A AR AR L
TR R . £ AR, EHYARR B R E
W 52 1BE AR B R 2R 1952 (Pigliucci et al, 2006;
Leimar, 2009; TUkFFEIEES, 2017), @k ER A
AT IB I DL R ARBR (A8 N 22 S BUR R AR, X2
A K U038 7 3R 855 1) &5 5 (Pigliucci et al, 2006; Fox
et al, 2019). XFhRAMHIRIIAR LN 53 F 0 58
P ELE AN I = A T AR KRG BT B AN A
K 3 PR P 30 T 7 e i HE A T R g A% TR 2
XPRBPEAR 52 ma, By DX T 4 iU R 5 e 0]
T 2 WAEA KPR A R B MR B LE R HT

T Ak 22 BRI 53 0T DA 43 2 2 R 3R AN
VAZET7 T B R AR R T 58 o 0 T8 LA i ]
B A FiRHRIER B A AR 2 3 b () 0 SR e i) i, R
T T 5 R 2% R 38t A% DR 38 0 47 o 3% 284 M IR S i (1) 2
FEE AR 2 O o FRATIHE BTN 23 224 A 9 (1 2t |,
FEAA ISR AS [ 34 5% DA K AR B 8] 4 P B IR
BEATHCEE AL, E AR P 3R B MR I B A fn e
KEETTH . T IR T PREE R 0 R B R 1)
2 TORE DA AR B 18] 168 A% D] 3% 0T 22 2R MR 1) 52 i)
RS, X A I E RS 2R ST FR AL T AT SR IR
P o AT T X EE LA AR S A A4 K T ()i [ S
6 FNAR B (8] 6T b DA K 590 B A Mt ROk B A it i
GARBIVEIR LR, A T PRBE R AR B A8t 4%
DR 2250 28 Ll Ay ek B 0K 1) 5 il A R A AR D
E WA BHSIESR 2 RS, #ie TE LA
iRk TR PR ) A S R 7 S A, R T L
fipk 5 T T A AN B R A AR S R ) B RORT A 2
IF 31

BATRF TS BRI, ST 2R R 4
WO, 5 ZEX R R B IR IEA T IR N LA R 3
Mr, 75 B PRI AN 15 A% R 0 IR R B MR s i 2
JE (A b, A 24 H B AR ) o s s AU 1]
BRI . RKRIETERHAE L 5+ BEELE
RYK A HE KA T E LA SR R
RARERR, HERMBWIE, IR
FIPFP T B HEAL ), 72, FRATTRI7E A SR A
a2 T b A P /b U it RN e
FE, AT 953 2255k R SR AL B8 47 1) Al

BUSH: B2l B LB K P A R R R
TR E S 09 97 L L B AR ATR At
A E LB KPR S BRRA ] 16K B A AL &
A SR B K F 09 F D B AR G AR B AR AT A
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b A A 4R E 7 TR SR 4 I AR
SR PR B, BHMEZ R L (B d K ) e
BRI FRE T e &,
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Appendix 1 Photos of Dendrobium huoshanense and related species in dendrobiums planting base
https://www.biodiversity-science.net/fileup/PDF/2021001-1.pdf

M2 ZEARBAREBZEMETRMERISNEFXIE
Appendix 2 The 95% confidence interval for phenotypic traits of pseudobulbs and flowers in Dendrobium huoshanense
https://www.biodiversity-science.net/fileup/PDF/2021001-2.pdf
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Appendix 3  Phenotypic variation coefficients of pseudobulbs and flowers traits in Dendrobium huoshanense
https://www.biodiversity-science.net/fileup/PDF/2021001-3.pdf
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Appendix 4 The 95% confidence interval for phenotypic traits of pseudobulbs and flowers in Dendrobium huoshanense and related
species

https://www.biodiversity-science.net/fileup/PDF/2021001-4.pdf
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Appendix 5 Phenotypic variation coefficients of pseudobulbs and flowers traits in Dendrobium huoshanense and related species
https://www.biodiversity-science.net/fileup/PDF/2021001-5.pdf
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Appendix 6 Scatter plots of the principal component analysis of pseudobulbs in Dendrobium huoshanense in wild-type, F;
generation of D. huoshanense, D. henanense, D. moniliforme and D. catenatum
https://www.biodiversity-science.net/fileup/PDF/2021001-6.pdf
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Appendix 7 Scatter plots of the principal component analysis of flowers in F; generation of Dendrobium huoshanense, D.
henanense, D. moniliforme and D. catenatum

https://www.biodiversity-science.net/fileup/PDF/2021001-7.pdf
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Appendix 1  Photos of Dendrobium huoshanense and related species in dendrobiums planting base. (A) The bird
view of planting base of D. huoshanense and related species in Huoshan country, Anhui Province. (B) D.
huoshanense in wild-type (W-HUO); (C) Fi generation under woodland (Fi1-HUO-F); (D) F: generation under
greenhouse (Fi-HUO-G); (E) F2 generation under greenhouse (F.-HUO-G); (F) F2 generation under woodland
(F2-HUO-F); (G) Some individuals with large pseudobulbs among Fi generation under greenhouse (Fi-HUO-G);
(H) Some individuals with longer pseudobulbs among Fi generation under greenhouse (Fi-HUO-G); (I) D.
henanense (HEN); (J) D. moniliforme (MON); (K) D. catenatum (CAT)
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Appendix 2 The 95% confidence interval for phenotypic traits of pseudobulbs and flowers in Dendrobium

huoshanense. The 95% confidence interval for phenotypic traits of pseudobulbs (A) and flowers (B) in D.

huoshanense in wild-type (W-HUO), Fi generation under woodland (Fi-HUO-F), Fi generation under greenhouse
(F1-HUO-G), F2 generation under woodland (F2-HUO-F) and F2 generation under greenhouse (F2-HUO-G)
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Appendix 3 Phenotypic variation coefficients of pseudobulbs and flowers traits in Dendrobium huoshanense.
Phenotypic variation coefficients of pseudobulbs (green) and flowers (yellow) traits in D. huoshanense in
wild-type (W-HUO), F1 generation under woodland (F1-HUO-F), Fi generation under greenhouse (Fi-HUO-G), F2
generation under woodland (F2-HUO-F) and F2 generation under greenhouse (F2-HUO-G)



FEARA, DR (2021) BEAREIUVIRIT U482 A58 55 08 4% DR 30 B8 1L AR 2 R oy 2R s, A2 2
FEPE, 29, 1073-1086.
http://www.biodiversity-science.net/CN/10.17520/biods.2021001

A 6000

s0.00 } I

= 40.00
2
<
EE
My
o =
P é 30.00 | I
X =
23
=
 20.00 | .
|
1000 | = - ="
. - - -
0.00 — — T EPEENES-
0L O0FF S Lol ss LIS LoossES COTES
ST SN SRS SN Saese
QGYRY QYR QYT QYT QYR
Length-diameter Pseudobulb Internode length No. of Pseudobulb
ratio length of pseudobulb pseudobulb diameter
of pseudobulb internodes
B 3.50
3.00 L 1
250 F
| '
< 1
=B 1
SR | 1 1 1
o 8
mE 1 . I '
X =
i3 e | e A
X ] L]
w
@
1.00 |
L] I I
0.50 | - -

[ E T S S S S T S S S S T S S S S S S S S S S R S S R S S S S S S S S S S S

Pedicellength  Length-width  Petal length Petal width  Length-width Dorsal sepal Dorsal sepal
ratio of petal ratio length width
of dorsal sepal

Mk 4 BLARRELGHEARBZEFTEBREMR 95%EFEXE. FEELAR(W-HUO), FIRE
WARF-HUO), F: REWLAH(F-HUO), SAEARHEN), fEAHMON)UNERE AF(CAT)ERA)
REAZE, (B)TERBRELIER 95% EIEX(E

Appendix 4 The 95% confidence interval for phenotypic traits of pseudobulbs and flowers in Dendrobium
huoshanense and related species. The 95% confidence interval for phenotypic traits of pseudobulbs (A) and
flowers (B) in D. huoshanense in wild-type (W-HUO), F1 generation of D. huoshanense (F1-HUO), F2 generation
of D. huoshanense (F2-HUO), D. henanense (HEN), D. moniliforme (MON) and D. catenatum (CAT)
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Appendix 5 Phenotypic variation coefficients of pseudobulbs and flowers traits in Dendrobium huoshanense and
related species. Phenotypic variation coefficients of pseudobulbs (red) and flowers (blue) traits in D. huoshanense
in wild-type (W-HUO), F1 generation of D. huoshanense (F1-HUO), F2 generation of D. huoshanense (F2-HUO),
D. henanense (HEN), D. moniliforme (MON) and D. catenatum (CAT)
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Appendix 6 Principal component analysis of pseudobulbs in Dendrobium huoshanense in wild-type (W-HUO),
F1 generation of D. huoshanense (F1-HUO), D. henanense (HEN), D. moniliforme (MON) and D. catenatum
(CAT). A-B, PCA of pseudobulbs in D. huoshanense and related species; C—D, PCA of pseudobulbs in D.

huoshanense and related species
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Appendix 7 Principal component analysis of flowers in F1 generation of Dendrobium huoshanense (F1-HUO), D.
henanense (HEN), D. moniliforme (MON) and D. catenatum (CAT). A—B, PCA of flowers in D. huoshanense and
related species; C—D, PCA of flowers in D. huoshanense and related species
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