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[ $ 0 7 BT D R AN TR A RE ). S5 RRIA, 4 PR 7 s O AN, A [R5 ) (426
JRDIZ AT 100%, HBER AR = A 31.3% M0 F 5t a] LRI B eshr, HBERAFMERR . FIRRARAESA AR A
SRS A ) R RN RS SRR I S B3R =3 16 3000 5 BT A5 1 IR R M A S EAE 4 A2 T a1 B 2 35 8528 1 2
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THkr, OROREE R B0 f D AR EE R, LKA AR B g

REEH: BRECAR R NIEE MERFE; BE

doi: 10.11926/jtsh.3794

Effects of Artificial Pollination on Fruit Setting and Seed Germination of
Dendrobium officinale Germplasms

WANG Cong*?, HE Sheng-gen?, DUAN Jun®"

(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. Zhongkai University of Agriculture and Engineering,

Guangzhou 510225, China)

Abstract: In order to selective breeding and seedling production of Dendrobium officinale, the pollination success
rate, fruit-set rate and seed germination rate of 46 germplasms were studied by using artificial pollination,
including autogamy, geitonogamy, crossing among different plants within the same germplasm and crossing
among different germplasms. The results showed that the pollination was successful by crossing between different
germplasms, and the fruit setting rate were high. While there were only 31.3% germplasms successful by
self-pollination, and the fruit setting rate had markedly difference. The pollination success rate and fruit setting
rate of geitonogamy and crossing among different plants within the same germplasm were both intervenient. And
the same changes were observed in seed germination rate and speed as well as the fruit setting rate among 4 types
of pollinations. These indicated that self-incompatibility existed in D. officinale germplasms, so that the
pollination success rate, fruit setting rate and seed germination rate could increase markedly by crossing between
different germplasms.

Key words: Dendrobium officinale; Germplasm; Artificial pollination; Fruit setting rate; Germination rate
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BRI . ARG FAESE, kR
REFEIAE . PTAAL. SEmbLRRRE Sy, HXS 2 Rh
AN LA SO g s R T e
RAOR A B 25 BINRT, TR R H 2K, 2R
1M FE RO RS, N b B AR BT R
Hozts, WA AR Clln K48 . Dy SEElek
BeAa fib e B al RS B, N AR A A K %
B, M R ah R s & AR A R N TR
MR RIRT R A 2 — o FRIE Bk B A g 5 9 o A
;i 2R Rl Rk, SRk
bR 2 U F) WSS VA B 9 A — s e B,
XA R b L E QG 17+ AR
i, NTHHEIER BRI, ARk B A fih e
A e BA BRI , mbE  t T
NS RIRRIZEG . 8GR A, R TUKCT B
B AN T BRI AT S A 4RI, 13X 2
B B AR I B B AN PP AN BF A R

# 1 Wkt

Table 1 Materials tested

— ¥

AHEFL 43 HIAE 2013 1 2016 4F, S FidE T rF
[ ok 27 B 446 o A 420 ] 2k s A i vl [ b 100 AN [ 7=
HSRIR R A AR, AT B IR A
TR FhTE PN SRS RO TR R 324 25 4 R 20
NN, ME LM R ThZ . R E R
Wi, DA B A it R e 7 AR 2B =
%,

1 BRI %

1.1 #wt

A RHCE A [ A} 2 e 4 m A ) el Bk B
AU, 2 AR 1R FEE S TR HIL
LR wrEs IS FREEZ A . HIXE 170
ARAYRRBAT R B, R AER T L AR 5K
o AWTFBENLILE T 46 DA BTEEAT IR IR GR 1).

Fs ! KR Fis 7 KU
Germplasm Origin Source Germplasm Origin Source

TH1 5 Hunan LK P Native variety TD1 %% Guangdong A R Native variety
TH2 5 Hunan TAE wild TD2 "% Guangdong A R Native variety
TH3 #H1F Hunan A il Native variety TY1 Z F Yunnan A il Native variety
TH4 5 Hunan A K i Fh Native variety TY2 Z i Yunnan A K R Native variety
TX1 75 Guangxi P4 wild TY3 Z 4 Yunnan A 5% SR Native variety
TX2 ] Guangxi AR K P Native variety TY4 Z 7 Yunnan AR K i Native variety
TX3 I 78 Guangxi B4 wild TY5 =’ Yunnan LK R Native variety
TX4 74 Guangxi A% 5% il Native variety TY6 Z-F§ Yunnan A 5% SR Native variety
TX5 74 Guangxi A% 5% il Native variety TY7 Z-F5 Yunnan A 5% SR Native variety
TX6 I~ 75 Guangxi A il Native variety TY8 Z F Yunnan AR K i Native variety
TX7 75 Guangxi P4 wild TY9 Z 4 Yunnan A 5% SR Native variety
TX8 I 74 Guangxi 74 wild TY10 Z i Yunnan AR 5K b Fh Native variety
X9 I Guangxi B4 wild TY11 27 Yunnan B4 wild

TX10 I Guangxi AR K PP Native variety TY12 2B Yunnan R R i Native variety
TX11 74 Guangxi 4 wild TY13 = Yunnan 4 wild

TX12 ] 7 Guangxi B wild TS1 P91l Sichuan A fmFh Native variety
TX13 75 Guangxi A K il Native variety TS2 P41 Sichuan A FK il Native variety
TZ1 WL Zhejiang K S Fh Native variety TF1 Rz Fujian A S FP Native variety
TZ2 Wil Zhejiang A S Fh Native variety TB1 AHE Unkown A S FP Native variety
TZ3 Wil Zhejiang AR K P Native variety TB5 A¥E Unkown R R iR Native variety
TZ4 Wil Zhejiang AR K PP Native variety TB7 A¥E Unkown R R i Native variety
TAL 218 Anhui A S Fh Native variety TB12 AHE Unkown A S FP Native variety
TA2 2 Anhui A2 K il Native variety TB14 AP Unkown Al Native variety

1.2 ik RN SRR [F]— A R R AR R A o 1A 458 ;

ATE  BRECARAECR 4 F 07 AT
NIHH, (1) BAesdr: AATER ek et ir iz
¥, (2) FIRRSEAEE N : [FIMRAS FIAE SR8 s (3) Fif

(4) FbJsT 2K AR AR5 A AE e (8] 324 - 7E 5-6
FEAEH, BRI HC A OTAE 2~3 d (@ efe s
S TR TTERAT IR RIS KIS EERE, bR
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LR A EH I, B G 2 A G s A
[

FRFEARZERM  BMSE 120 d SRUCRSL,
SRRSO 75 b B S AT W R . A
TSI 7, AR E S 3 IR IS FRIRE(T2)C,
TG U, G TR A W 12 hd Tt O R 9 B 30~
40 pmol m s, HFRHEMT J7: 12MS R 3R IE(CKETT
ZRE) M 0.5 mg L™ NAA, TR 03gL™, 7
#E50gL? ¥R 10gL? BE46gL?, pHIAE
5.4, fEFEFN G 25 5 KIT4H R G Fh 1l R 1L,
TEFERNE 26 30 RGTiH A7 k% . MEEH, B4
ACEEBEHLEL 3 R, RHRRE 3 MLEY, TR T
USRS A AR R A K R
Sy SR 75 250 zeng M 77

1.3 BEAbE
14 | Microsoft Excel 2010 1 SPSS 19.0 #%k i

TR IR
2 ZE ANy

2.1 BBy T5 AN M BT 2R B R R B i

BB AR I e 2R AR A K 2~3 d FhZE
i, B RN IER AR IZH TS, 1 5 1B
Ko MR 2 FTUE M, ARSI A8 R
ANTE], H A AN [R5 ] (0 32 8 D R i, ATIA
100%, H IR 5y 53 R 5 A S RSB A IR bR S AE 3%

R 2RI

Table 2 Pollination success rate

¥y, BIEBM DT RAG, N 31.3%. KUK
A EA RIS, [FAEAE 8RB
MG RAARFFTRAERARCER R T, i
BRI AN TR R T

M 3 ATEL, X TX3 %% 32 M FkT B 1
PRy, ANRIFNT I B RN B SR F A AR, o
TX3 P Jof f i SR 45 1y, 3k 90%, TXL %5 9 ANFli
) JBE R 7.3%~36.4%, FL4x 22 ANFh I JRE SR =
18 00 % TX10 %5 8 ANFl i EAT [RIPR 4642 80, L
H TX10. TS1. TFL Foa i s S 28 73 il ik 21 35.0%.
8.7%R 6.7%, Hp 5 MR 0. Xt
TS1 & 8 AP kAT BT 9 S bR A2 40, Hob TSI
TX10. TF1. TH3 FftJsfi (1) B 2R 255 51 68.4%.
61.9%. 60.0%. 57.1%, F4 4 AP (1) R R 28
0. X TY4 & 21 ANFREHEAT RO 828, RE SR
RN T.7%~100%, A 21 1 ALFE ) e S ki
70%, F 16 ZH A0 A R Ek 100%.

IR, 0 b R — s EAS R4 7 KT 1 e
2, TX10 #URTE AERN FIbR ek . FlUm A
SRR R (AT TSR 53 720 27.8% . 35.0%-
61.9%71 64.3%, 1ii TS F 5 AH B2 s SR 2853 14 0.
8.7%. 68.4%71 100%, ¥JEIUKIGLIMIS, HA&
P BB A RE RIS 52 4 Fhf 7730, (HARRIH —3k
[P IXFRBTERR R A R T e BRI B A
RIS, KZEP T B AR IRE R =

A6, PRI AR, R IE AL A
TR, Ui BHGH TR i SR A AT

L2 Yk Tl B O DT R ) %
Pollination type Number of germplasms Number of germplasms successfully pollinated
H1E42% Autogamy 32 10 313
[AIREFRAESZH; Geitonogamy 8 375
R A RS2 R Crossing within germplasm 8 4 50.0
Fhsi[EI4ZK: Crossing between germplasms 21 21 100.0

2.2 AR T AN KR KW

X TXE 55 4 AP AEAN [FIF A 77 2 B R sk
AT TR R . IR 4 AT UL, TX5 A1 TAL Fsidit
ot 50 (8] 452 6 J ot PR R 2R 38 B3 v T L AR
(P<0.05, TIA), HAEWiAMEE T, TX5 E@idHh
JR A4 BT A A7, TEFEFNES 30 KRBT RN 3
SRR L 25 = T B AEROR, T TAL 1@ M

[0 B AT AT i ACHEN 2 B B & = T A
FEBA, RYIXPIATR B MR (8 3k Ja, AT
(I A TR FE IR T ey . [FIRRR, TFL @
JRN SRS R Ja T AR i R R 3 e T R RR S A
BN, HATE R T BB A 2 PR T 53 . TS1
AL o i 8] 952 J ol B AT R 5 0 3 v R Y
SERRBOR AN FIRR A, HARN SR A SRR &
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Table 3 Fruit setting under different pollination type
LS I BB TERE RERITH %
Pollination type Germplasm Number of flowers pollinated Number of flowers setting
e R TX3 40 36 90.0
Autogamy X1 31 11 35.5
TX5 21 6 28.6
TX10 36 10 278
TH1 33 12 36.4
TH3 25 4 16.0
TALl 25 5 20.0
TZ1 27 6 222
TD2 34 4 11.8
TY1 41 3 7.3
TX2 34 0 0
TX4 28 0 0
TX6 27 0 0
TX7 26 0 0
TX8 30 0 0
TX9 21 0 0
TH2 30 0 0
TZ2 22 0 0
TZ3 50 0 0
TZ4 26 0 0
TY2 39 0 0
TY3 30 0 0
TY4 53 0 0
TY5 29 0 0
TY6 31 0 0
TY7 21 0 0
TY8 29 0 0
TY9 51 0 0
TY10 45 0 0
TY11 24 0 0
TS1 30 0 0
TF1 32 0 0
[RIRE A% TX10 20 7 35.0
Geitonogamy TS1 23 2 8.7
TF1 30 2 6.7
TY4 22 0 0
TH2 22 0 0
TX7 21 0 0
TX9 20 0 0
TZ4 22 0 0
P N SRR TS1 19 13 68.4
Crossing within TX10 21 13 61.9
germplasm TF1 35 21 60.0
TH3 21 12 57.1
TY4 21 0 0
TH2 26 0 0
TX9 30 0 0
TZ4 22 0 0
Tl s A #2H Crossing TY4xTY9 31 31 100.0
between germplasms TY9IXTY4 30 30 100.0
TX6XTY5 26 26 100.0
TY5XTX6 26 26 100.0
TX6XTY6 30 30 100.0
TY6XTX6 30 30 100.0
TY12XTX3 23 19 82.6
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43 (Continued)
k7 T FREAHL JERAE AL %
Pollination type Germplasm Number of flowers pollinated Number of flowers setting
FhE 44 Crossing TX3xTY12 24 22 91.7
between germplasms TY9XTY11 35 11 314
TY11XTY9 34 5 14.7
TB1xXTY4 31 31 100.0
TY4XTB1 31 31 100.0
TB7XTX3 23 23 100.0
TX3%TB7 23 23 100.0
TH2x%TS1 30 30 100.0
TS1XTH2 30 30 100.0
TB7xTY11 28 28 100.0
TY11x<TB7 29 29 100.0
TX7=TS1 33 33 100.0
TS1XTX7 33 33 100.0
TH3x%TS2 30 21 70.0
TS2<TH3 29 23 79.3
TX5XTX3 30 24 80.0
TX9%TB14 31 9 29.0
TX10<TB14 28 18 64.3
TZ4AXTB12 26 2 77
4 AREBK T30 F RIR T R A
Table 4 Seed germination rate under different pollination type
B SRR Wi & 1Y) Germination stage WRE 1%
Germplasm Pollination type 0 2 3 4 5 Germination rate
TX5 EI{E4#2#7 Autogamy 29.3+4.4a 2.3+0.9a 67.745.2a 0Ob Oa 0Oa 70.7+4.4b
TX5XTX3 0.7+0.7b 0.7+0.7a 67.748.1a 31.348.7a Oa 0Oa 99.3+0.7a
TAL EI{E#2#7 Autogamy 77.7%5.6a 3.3+3.3a 19.0+7.1b Oa Oa 0Oa 22.315.6b
TALXTZ3 33.7+3.7b 2.7+0.9a 62.3+33a 1.040.6a Oa 0Oa 66.3+3.7a
TF1 [A]#k 57 1€ Geitonogamy 39.7#37a 20.7%+l.7a 39.3+33b  0.3+0.3b Oa 0Oa 60.3+3.7b
FiltJ5 N BBk Crossing within germplasm ~ 13.0+1.5b 50+15b  53.3+34a 28.3+3.3a 0a 0a 87.0%1.5a
TS1 [A]#k 57 1€ Geitonogamy 44.0+125a  6.3+0.9a 39.7+13.2a 10.0+3.6a Oa 0Oa 56.0+12.5b
P N S0k Crossing within germplasm ~ 24.3+1.8ab  13.7+3.8a  57.046.0a 5.03.6a 0a 0a 75.7%1.8ab
TS1XTH2 11.0+1.5b 73+28a  657#6.0a 16.0+7.0a Oa 0a 89.0+1.5a
TS1XTX7 8.7+4.2b 6.0+1.0a 64.3+35a 21.0+4.6a Oa 0Oa 91.3+4.2a

[R5 1) 5 B8 I AN () 7 B3R 2 57 ok 2 (P < 0.06)

Data followed different letters within column of the same germplasm indicate significant difference at 0.05 level.

Hotth 3 R 75 245 BURIER B bRl AT SR
R fE

3 iR

27 Qi) = ot =1 R €90 S N D v v v P ]
G w87 o0 P 2% i N 1 e £ S U P2
Pl (Al — di e A B R] — B R R AR [ AN A ) A 46
IR B A1 R I SR SRR AR R A
Xt B S A S AR BEAT IR A, IF REAIE] E B

By BCF] — i 2R Y B SERRAE D AE B B BOAE Sk ik
BAERKIILS, RIS R A
FIF FAEER I — R A R 0, B AR R
H AT ARG T, 2R R K2 B2
HSSANSRAN, WA R A7 A B SN SRR L A
FEOBE FEARTR TR, BIERR . FIRRR LR A
SN SRR O L ERTEAE, 3 Mtk 77
PRITER A& 15 RS BEARTE e BUBEAS AR T 570 F 5T
ZERARW], K2 Hk B R ot B ek A B ER
JEAREARA, ol () #5022 e A 2 FLIBE AR iy, 1 [



70 B AR R T

%5 26 &

PR ST A0 3200 R0 0T P9 5 AR 432 R 1 o T e A e SR
BN T F 0], XM TKFIESE, 8 At
A ARAERILG, BT A A LR
ANE], AEFJE AP AR BCA SRR B S, i
ot oL 11452 K3 T KK 9 vk 2 A MRt 32 40 ol T 2 A
R,

BH RGN AE 2 R AR Bk
HERER, MZERFEPIANNEEE RAME
O, SRS E ARG AR E 2, B E R
¥oAER, BRRTREN, W57,
SR TR EAE R, A WETZ
WHh, WIS IR A S, 4k
FRADIE 0 )5 5058 B DL J B R SR AR I R IR
20—k, BB IR RS SR R
TR, R R A S b R AR ) 2 R P R AR
[R5 9 AL B SRR ZE i SR R e D5
R A A GBSO 7.3%, HLHENI AT AARIERIZ
F A gk B 32 45 52 RN 25.0%~75.0% 2 Fft P 24 22 Ft
o ABEFER, Bk A TXS R E A6 R0 8 3
Ful ik 90.0%, H TD2. THL 25 8 /Ml i o 5
KAIE 11.8%~36.4%, K HIH 1) B AL HE LR
SE AT LUR B, BT HEAR 50 8 S R s R

A A ol B P 4 P B B AP B i, S T A
o RN AFERNRR, #inS8uER
TR, A BB R AR I AL 2 R A
JERIE A ERIRR, RS A BRI LS 5L
R, MR E, LA R AR K
JTP, AT BERAE S BHEY U L, Tremblay
2 P8I 3 22 B A R R 2 R IE
TR, e P i 75 44 it (Dendrobium
fimbriatum) R FLAESE TIX— . ARBFFEH, A
[k B2 A fb R B [ AE 3K RIARR SRAE TN Pl
S PRA A NS 1) 2K ol PR R R AN R TR
FEX BRI UGG s, RFIEZZIRMAAET
BRI 5 A1 A7 T A Sk B A it R
EE M EEEATFE.

KT RYIE R, 15 28.6%I1 8 A i n]
BRI E AN 32.0% M AR K R s Th B 4428, BF
AP I RH AR R PR AE B AR B R R SR 2 BN AEAE B
B0 57.1%M LR SR A BEA ., B AE M N
S B b 5 1) 452 6 2L 45 PR SR 0K 100%, [RI )
57.1%1) LAEFAE RO BEA . R S FC A Fh
Jo 1B] #5253 21 A R SR 2R GE 100%, HL b — 46 42 X

MIIER AR ZR, XRIIEAMIER AT, B4
JRO 5 RIBB R R SR AR AN K. HAl, BEZ
B R A A T B YR AR HE PR R ) i
B, mAZGME O —EM AT, BEW
ZHCRVEIR, R4 Ja 8RBTt BRI B ) B A
IR PR, FERR AT AR S BRI EAN T 5T
AR, Xk B AT A A A BN K A N 8%
YR REAT RS S RASIRA 2
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