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Study on the sowing and planting characteristics of
Dendrobium devonianum Paxt. seeds sown
directly on tree trunks in native habitats
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Abstract. Seed germination and growth are critical for orchid conservation and sustainable
utilization, yet most orchid seeds are tiny and lack an endosperm and suitable nutrition. Based
on previous experience, two experimental sowing methods ( sowing with diluted cow-dung +
seed and rice-water + seed) for Dendrobium devonianum Paxt. were applied successively to
sow on the trunks of different tree species in the field. The seedlings were monitored and

recorded for four years. Results showed that many seeds germinated and developed into

Wk HiBT: 2016-05-31, iBEH . 2016-07-15,
WA . ERLOVRHRE T H (cstc2014 jesf-nycgzhB80001) ; TP BHE # R H (2013GS500102-D2014-2) ,
This work was supported by grants from the National Agricultural Science and Technology Achievements Transformation Projects of

China (cstc2014 jcsf-nycgzhB80001) and Huimin Projects of Science and Technology of Chongging Province (2013GS500102-
D2014-2).

EZ RN BXIN(1981-), 5B, R R, W07 mh h 23RS 5 H (E-mail ;. xjming123@sina. com) ,
= IRMEE (Author for correspondence. E-mail; luoyb@ibcas. ac. cn)



224 AL S N o

%535 %

seedlings. The seedlings grew slowly in the first year and had short stems, with three to five
years required to reach the flowering stage. Growth and fruiting varied greatly on the different
tree trunks, with the highest fruiting set rate of 24.86% recorded from plants on the trunks of
Pyrus x michauxii. Our study suggested that D. devonianum could be sown directly on trunks
in native habitats. Based on our results and the large number of seeds per fruit, this method
could be applied as a potential new strategy for commercial cultivation and for conservation in

the field.

Key words . Orchidaceae; Dendrobium devonianum Paxt.; Seed germination; Seedling; Life

cycle
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BE, = m PH R AR, JE A R, i XK
1300 ~ 1800 m, 4P 14 ~ 18°C, v
E 34°C LR, Wi R 1°C UL 1, JEFE M
260 d DA I+, 4 H R 2200 ~ 2500 h, 4EFLE
6400 ~ 7300°C, 4R 1200 ~ 1800 mm, =5
SAXHREEZ) 80% ., 20 40 80 —90 AFEA{ iz X i
K =B AR VIR A R, AR AR TR R
P& A ( Phoebe lanceolata ( Wall. ex Nees)
Nees) . 54 JK ( Alnus nepalensis D. Don) ., %%
PR T R LA B R AR AR, RN RA
fRHI ™ M, AS B9 M VR 15575 ~ 1564.8 m,
98°31'37" ~ 98°35'09"E, 24°24'50" ~ 24°25'51"N,
HAEWBMWESREEZ 5, 5-10 AW, 1
ARWAE3 ARRZE, EN A BHR AR T80T
FEAN, AT bR AR S A BT LI 1
1.2 W

Vi IREAT i8R 22 B s 2247 A AR T )

S TIRE SR, S TP RE R X, LA
fi, ZRE ., HEEE, BHGE . RS, Ak
T34k 600 ~ 2000 m AL AR AR T 1, 3K EE
PERE M= X, AR IR R SR A 5 A
P ) AR B I A 4D AR e
1.3 MIRFE
1.3.1 RIREEMFREENE

T 2010 4F 3 R4 24 b B A 145 I A ik i A SR
S, WAWIR ARIFH, FFRIREE, AR,
FHBY )Y KRS —u, BP0, A4t I
RETENEXL, &M, kHJEE SMZ1500
PRAL BB R TS, R R RIRI IR A
TR SR, #e Arditti 2507 B 05 e R A
JRRATL, FhFFARFLV, = 2 x [(W,/2)*%x (L,/2) X
1.047], Ho W, = FF5EREE, L, = FFRE,
1.047 = 7/3; FIRARL V, = 4/3 x 1t x (L,/2) %
(W,/2)2, Hoh W, = IRGERE, L, = IRKEE,

A: Phoebe lanceolata; B: Pyrus x michauxii; C. Prunus salicina; D. Amygdalus persica.

1 IR BT B A

Fig. 1 Trunks of different tree species on which Dendrobium devonianum seeds were sown
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1.3.2 #EMAZE

Bt HL 328 5 % & iF 4 . Bk ( Amygdalus persica
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W55 4% EAHA TS 1M, RS, ATREEAT
FRORE R, (EHARAEK,

1.3.3 WMFHEHNENE

KA R B & By B i B 4 AR e R
SMZ1500 &ML B s T, WEJHEERZETE AL, JREk
EWR, FAERKAIER, MR RIF, ERSEAR
KB E B ST,

1.3.4 HRMAUERGNE

T 2015 4F 2 H 21 H RE R AT HF M ERKIE
BT 1 BEA R AT 500, SoitiRtnEiE A
[l AR AR IS 2R SR 25 8. 220, 25K DL A2
PTG, RIS, Geit 45 B A v B A b bk P
B, SPRMRNEL, RIBUESE, WEBOR TR BN F A A
YA R 45 RS O

VAR ZE %, PR AP R 2K 2 4F
HEZEA M FIIRIREE 3 — 4 Ay 1 A28 40
TR PR ZE; 3 A%, MFREH
343 = 4 A\ 2 A ZE S HEER A 2P B A
2R, AAPARZE. MRS 43 -4 A
3 AFEA ZE AR FEIR R P U R 25

1.4 #HIBESHITHH
% Excel 2003 F1 SPSS 17.0 %4 % % 4 14k
T8t e, GRUSEE + 52 (SD) Fos

2 HBRENH

2.1 HEARFFRSETE

Vil A R R Y, R, K 3.8 ~
5.1 cm, & 1.66 ~ 2.28 cm, #i %M &b T4
K, H/NBAR, NIRRT 2IRH @,
RO T A AN 25 Y, R R
K, Wupe/, H—dmviel, —ummdidc, M+ H
Foft K FR PR 3 2B, B, RS e o (A
2: A), fhT1K298.64 ~ 448.74 um, $560.11 ~
96.71 um, KTitth 4.96, KF1%) 548 490.12 um®;
IR K 146.34 ~ 208.24 um, i 55.25 ~ 86.43 uym,
Kot 2.56, KFIZ) 444 777.84 ym®,
2.2 FEABEERAKMFHLZREMAFK

JRAESRRE RS, A R R &, HE
RAFEWE 2. B ~ G, ARG, F5IF
RO, 20 d JERhFIraaAs gk, Fi e g g
K, HAHHE Y 12 7 A2 BRI E S €0/ Nk A4 I 5 ol el
K (E 2. B), 6 -7 HIFMKEIE L@ 1Y 5Bk
(Bl 2. C), ekt — K, MBZFAEK A
IRt A (Bl 2: D, E), 8 A A, #a4lk
FHEAM (I 2, F), I ] W83 K 1 34 3 41
it (K 2. G).

Vi A R -1 A Bl AR R, 7R
W AR TR RS/ NER IR L) 1 32 9 2= FR K ol
Tl AT S MAET, (HAS R B AR A R
PRI (B 2. H) . FF3EF Y4405 &
KBl (B0 1 4R 25 5%, RE=E) s 2 ~ 3
DEOTIR B AR, KRE/NTF 1 em, K
AE 3 — 4 M A AP ZE IR 2P AL 2 4FAE 2R 4%,

e
ANZETT,

&1 AWAHRERESSE S BARR

Table 1 Natural conditions of the D. devonianum seed sowing experiments

75 B =R FD/ M 12 %7 g S i]1m)

No. Tree species/DBH (cm) Altitude (m) Latitude Longitude Orientation
A PEF AR/ 70 Phoebe lanceolata /70 1559.8 24°25"43"N 98°35'09"E Pidt Northwest
B %/50 Pyrus x michauxii /50 1564.8 24°25" 46" N 98°33'22"E 1EJE North
C #%/18 Prunus salicina /18 1563.2 24°24'50"N 98°31'37"E Z~dt Northeast
D Bk/35 Amygdalus persica /35 1557.5 24°25'51"N 98°34'51"E Z:dt Northeast
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Yty B A AR (EEROR) 5 G Fr REH AR H: FARRM T ARG 4 ERR IR R
A. Seeds of D. devonianum; B. Green protocorm after seed germination (arrow) ; C: Inflated and elongated pro-
tocorm; D Elongated protocorm developed into a gemmule; E. Leaf growing from protocorm; F. Root developed

from protocorm base (arrow) ; G: Germinated seedlings; H: Four-year-old D. devonianum after seed germination
in the field.

2 REFEBABMFHEREAREK

Fig. 2 Seed germination and plant development of D. devonianum in the field

HAFMRMARIZETRER B, 2 ~ 12 0ZF 0 AUEHGE . 2 FEZERRER, TS AR
PR, 226, ZERVRBEMMZEER, Rl S, RIMP TR mpJs o 3 47 RV m] 52 i i Ah 1 A
H0.3cm, KN 16.5 cm, HHZEME 5515, 4= BN AR SR A= 16 L A, HZBR A 3,
KBAFH) 2 AR MR AEZF IR AR, IR 4 4R 2R A T K oA i A 2F . R, JRUE SR
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2B R 1 5%, IR 0.8%; 3 FAA
Za R EEE 5 4%, BIIRE 3.8%; 4 Ak
ZETOME ZE G O, AR S AR B 1 AR
R ZEZE BN 1 ~ 54, Z%2 ~ 34,
92.9%; WKAFHT R 2 4 A5 M 5 =5 25 1 0% R A
)25 ek KR 2 ~ 124, 253 ~ 74,
3.4, 5,6, 7 MEWEMREZEEGE RS 10
%, HRZELHBNT79.2%, 2,8, 9, 10, 11,
12 2R RO RS 2L 50 0 F 10 4%, Rl 2
ETHGEEI A, 12 M EREBEZE I 1 & 3. 4
A A i 25 25T B BR A ] A 22 Sk — 2B R
4 R A R R 2R U AR B 27 S, RS2
TECE VIR, FLAR 0 IR B A AR R A I 1 1 A i
W, A A AR B AR X N B, 7R R AR
SRR R IR A e, 1 - 4 R
ZETTH . ZERRN 25K 7 B 2 Bl 7 K AR S
R BT ) IR ER i uN L - 7 N [P
BK,
2.3.2 [E) B et i A Al iR A A K B RN

A3 B AN B AR Rl 11 A it =R Y 25
B, MRS S A RGBT X T (SR itk
A 2.8.1), 452RATIL (£ 3 ~ K 5), AFEKE

PIBR G A R AR 2558, B RS R I Pl A
FAEBR A T, (ER b 2 65 R R AR
ARIEHEA —E2E£R,

Bt B AR A A P D A i 1 AR R
ZEWHCH 1 ~54, BRI 1 ~ 34, ZERFIBRR A
2~ 34, A AR AR 2R RO A LU i
I, Sk 2.634, Hk st 2.61 4~ (£ 3),
NG 2 AETF i, B S AR R AR R AR 118 15 A iR
FZEZE RO I R, = 44, ZEWHCEY
43514 14.64 DNF15.47 A, R T-HeEE A 0
BERE v 8, e RS ECRSE 4 aFE 1R
KA AR 5%, 22 80A% 27 4>, #ukgtitH
(2015 -02-21), tRMZEFTAEK i (Bl 4 4EA 2855
ZETRO) TR ERAD R, 22 > B > Bk
B> Pt itf, (HHZESAEE (P >0.05),

M 4 v, AS[E B 0 Rh AR A 1 AR
Bl 25 2R RN . R > BER > BB > BE5T
MA, HBEEAERR AR, A5 B EARh L A5 A
fRMR A ZE RS R AT i 22501, Bl A RN AR L
AR IR 2RIk, ELZER I 4 AR R
A1 MM 25 2SR T 3 4R A, 4 AR A R 25 2500
P HIEAEAS R B SR B3R B S e >
ZRE > RS > 220, 228 0.3 ~ 0.9 cm,

AN B F B b 1 A R A 9 25 KA TS
W, DB KK (%5), H 1 - 4 44 ik
ZEER KT HAW A L0 8ma SR, 4 4
A AR 25 25 K B A (B TR AN (] B AR il B .
BB > BRETHR > SR > MR, 4 4E AR 1R A
R MBI 25 AR KA A K/ MR . 224 (66.0 cm)
> B4 (57.2 cm) > B4 A (56.0 cm) > Bk
(39.2cm), 5 34FEAMM KA. BB (47.1 cm)
> PEFH (36.4 cm) > Z4B(35.8 cm) > R
(28.0 cm) IEAFAH, 3T BB AR ZE SR 2R

R2 BMEEBOMBKMAELS 4 FHERER

Table 2 Individual growth conditions of D. devonianum over four consecutive years after sowing

£ No. of stem nodes

HE AR B Z2# Diameter of stems (cm) Z£K Length of stems (cm)
Year Max Min Mean SD CV Max Min Mean SD CV Max Min Mean SD Cv
1 5 1 2.54 0.66 0.26 0.7 0.1 0.28 0.1 0.39 2.7 0.12 0.53 0.39 0.74
2 12 2 4.62 1.82 0.39 0.8 0.1 0.41 0.14 034 16.5 0.3 2.42 2.44 1.01
3 19 2 8.75 408 047 0.9 0.2 0.49 0.14 029 471 0.52 11.00 9.19 0.84
4 27 4 4.62 1.82 0.35 093 03 0.43 030 0.75 66 1.4 2.42 2.44 1.01
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2.4 FEEEBEREMEMMITEBAMERENMM 11503 A (F6) , MASFEIFF T T 3 A kA

XF 4 AW ERFD A BEEAR BRI S RGN AT A (3R 6) , BREr A b 15 e fi ik
BE it AT 7o (B LRRER TARKEN NS A, [AEREAED; B8 LR N4 g
BRI B TR EAE ARSI EE RN ), ARIE o0, AEREAF, 4R 2, 25 3T Sk FI4Ht

A U LA AR 2 IR A, R A, 45 AR, MR Lk
200 A, B: 173 /A, C; 20 A, D; 110 A, T LB, SR, SRR LA
xR 3 EMEAEMEMNMEBRARKAES 4 ENETH

Table 3 Number of D. devonianum stem nodes on different tree species
over four consecutive years after sowing

R S ol 257541 No. of stem nodes
Tree species 144 1 year 24EHE 2 years 344 3 years 4 4EH: 4 years
A. BEHMAE  Phoebe lanceolata 261 +£0.70 a 422 +155Db 730 +3.26 b 13.43 +3.98 a
B: &L Pyrus x michauxii 235 +0.79 a 533 +188a 10.26 + 4.91 a 14.64 + 6.87 a
C. Z= Prunus salicina 2.63 +0.52 a 5.00 + 1.87 ab 9.81 £4.07 a 15.47 £ 7.05 a
D: #k Amygdalus persica 248 +0.51 a 481 £ 215 ab 10.10 + 4.21 a 13.94 + 4.22 a
T WIS AR R 25 B3 (P < 0.05, LSD #465) . TR,

Note: Data followed by different letters within the column indicate significant differences at the 0.05 level by LSD. Same below.

x4 BEFEAEMEMFERGREEMES 4 FRHZHERER
Table 4 D. devonianum stem diameters on different tree species
over four consecutive years after sowing

By AR e 254 Diameter of stems (cm)
Tree species 14E4: 1 year 24EHE 2 years 344 3 years 4 4EH: 4 years
A: PR Phoebe lanceolata 0.26 £ 0.12 a 0.37 £0.12b 0.48 £+ 0.12 a 0.63 + 0.09 a
B: & Pyrus x michauxii 0.27 +0.12 a 0.38 +0.12 b 048 +0.11 a 0.59 =+ 0.15 ab
C. % Prunus salicina 0.33 £0.11 a 0.40 £0.17 b 0.52 +0.19 a 0.50 £0.16 b
D: #k Amygdalus persica 0.30 £ 0.09 a 051 £0.13 a 051 +£0.15a 0.583 £ 0.15 ab
x5 EBMEAREMIERMFERABEKMES 4 FNERERKBER
Table 5 Stem length growth of D. devonianum on different tree species
over four consecutive years after sowing
R = ) e 25K Length of stems (cm)
Tree species 14E4 1 year 2 4EHE 2 years 34k 3 years 4 4FH: 4 years
A. PestitAE Phoebe lanceolata 0.55 +0.38 a 211 +£169 a 8.27 + 7.68 cd 26.83 + 11.74 a
B: &L Pyrus x michauxii 0.57 £+ 0.32 a 3.10 £ 217 a 14.32 + 10.73 ab 29.62 + 19.63 a
C: Z Prunus salicina 0.40 £0.13 a 2.39 +3.01 a 12.02 + 8.89 abd 26.73 + 18.47 a
D. #k Amygdalus persica 0.50 = 0.52 a 2.68 £3.40 a 13.73 £ 9.87 ab 20.92 +7.94 a
= 6 AEIMERFERAERAERER
Table 6 Fruit sets of D. devonianum on different tree species
: HRAEL SRR PRGE T N RTG53
Trzifsﬂiﬁes No. of No. of plants Fruit sets of thff}rjts Mean fruit number of
P plants bearing fruit plants (%) ’ plants bearing fruits
A. PestitAE Phoebe lanceolata 200 5 2.50 6 1.20
B: &L Pyrus x michauxii 173 43 24.86 79 1.84
C: Z Prunus salicina 20 1 5.00 1 1.00
D. #k Amygdalus persica 110 12 10.91 16 1.33
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%, SIS 173 IIRHRA 43 AEE IR %L
HIRE] 79 4, PRNGE R K 24.86%, A REE R
R, WA RS IAR] 6 1, X SR
VIR AR A AE R AT A G, LA T R 5 A4
WX | A E VI EA O, AR R A
MRHE AR I MRy . B4 > BB > 254 > B
EEbaRg, BEEFIRR DA RREG BHRRBAE L, H
EIRRAL, XTRE SRR | KN AL
B VI 5, v UL, AS[E] B 30 b 14 A ik
NG BRAEARROR 26 5, A, Jd i R A B R
S Mg A AR, TN AR L 15 A Ak
NSRRI, ST R B R TR AT
JEIH

3 g

3.1 HiFAMFEEEEMEETERNET

VIFh RS X G Fh 4= 2% ( seed ecolo-
gy) O BRI Y A2 SEbAE W22 ik
TR Z —, FHPIFh 8 Rl i AR RO AR 1Y)
T2 [0 B 7 2 PR A R A A R A R R 10
2 RHMEY R AR YR Y R TR SR, et R
A B A 22 FHE Y 0 A W B A= Sl ke ) I PR
R N2 (CITES) , R AR AHSCHLIE AT 5
B2 53 2 PHE b, (HHARPIESRA
FRE—2Bnai 200 R85 & R g A KO 24 B
PR AT R S F AT SC B, H 22 R ) Fh - 40
AN, BUEHMFFREER R, &% = RHEY R T
HARFME T i R shB Mz # . WEE G =R
T YN8 & N4 8 A A R 7 TR O = B IR
BRGNS

HAl, X ==BHEY S5 A Y T F 2
TE 22 BHEY) 5 AR R YOG R DL R A 32 R
PRAEFR -1 ARG B A K DT, AW A BRI T
A% AR AR 22 RS A= 22 ) AR AN
THAEPA R T R Y R RS A B
B (Armilariella mella) #1148 3 /N4 ( Mycena
osmundicola) FZ WFFT, M SEE 1T RIRAT A
TR HE T R R A R AE 2R Y
AR R IT 2 IRSERL T — A st R
H R TAE, (HEBE A 2 PHEY R E
AN TR B BT Tk A R 50

HARIN B Sl Sy S 2%, o i i o Pk 32 445
JE R HEERE . RS RE . PR

FIRERE | PR AR B AR PR DA SR s, {ER
ZHREFEIN, T FRKRDE IR 22 S e R
TR EEMR 22 RHE YR Tk
B A RS IREE | Gl M AT H ML AN
xK, W REGHEIE R RS, IR
F BRI I OC R G 2 R 200 1 i
DUt 7s 2 RHEA T K . R R SIS C R
DA 2 BHEYA VI 2R SO0 T, AT A
TIRE SRR AT T2, DA B X4, 1E
PG USRI F 2% + B (80K + R 7)1
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