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s 2 ¥4 (Paphiopedilum) §F B i fe fF (1% #£45 ££5F © Lady’s slipper
orchids) » # =A%t » ¢ LAEL R 2 F > Fd ¢ 59 ~%d ~F I -~k
2o imeh2 i d sk E (F 0 1993) 0 o4 E R %:ééaﬁ;“mﬂé’ﬂ?“‘
FEA-PHEIENHS > FAN ?'%\’Eb?én’vfﬁlig}?ﬁ:%{v o Z Y o R
A, R AR DL PR R Rk A etk BH B R 2R T A P O

PR Rk K iESK (3 0 1987, Cribb, 1987) o fFf{adr ez s v 508 B -
AL CEA SRS R — > TERBFRTT 2 BEEF ARl 2
LE- O RZBEARMEFT A - PESERE R A L
AR TERBERYEERN  VERBFTRERAE S LRSS o
A - 4 (Dlandrae)’ s B B OREF 0 %k (5 B2 Paphiopedilum) 2 575 %
(P. delenatii) » # = 4- & 44 ¥ "= #F (Cattleya) ~ £ # (Cymbidium) ~ 7 & jF
(Dendrobium) ~ ivﬂ;frﬁy (Phalaenopsis) » # = ﬁELiI—;‘ff’u BRSO -
5.3 (Monandrae) (% - 1987; Cribb, 1987) -

RS e T A (% E 5 2006) bt BT THEPFEEEE S
$ o0 F i B RN BRI chR a F oo St Arnaud et al. (1992) % Arditti and
Ernst (1993) fL¥ 2F i }iﬂ%%‘»ﬁﬁa% ERFTFIOFTREFE - BERZTREA

[EECR-SEAR AR AN O Pl - SRS 2 g ¥ —E‘ﬂ o FE (2010) M & b= F A F ek
(TTC; triphenyltetrazolium chlorlde) Pl # (Cymbidium hybridium) % 3g #

# (Cymbidium sinense) i< 75 4 +—’1L ¢ 12h v ERITHaIE4 2 220
C WERH-BFESATEWEFRAFARTRER - W RePAT#H 4 & 80 C
T 24h €42 #4 (Rodriguez -Riano and Dafni, 2000) - ¥4+ (Prunus persica L.
Batsch) (Hedhiy et al., 2005) ~ r£ 2 4 7= (Gossypium hirsutum L.) (Liu et al., 2006;
Kakani et al., 2005) %2 =% 2 4 2 iz (Prunus L. spp.) (Sorkhen et al., 2011) 73
FARZTCRETFIEPGLIEERAE30C T A hBALERDTRE
45 °C o ¢+ ¢ » & A& (Citrullus lanatus Mansfeld) rf=ifs iz i = 8 & 218 C ~38
C2F A3 fhiERs BT 2 a4 L ERERETHLRES R
(3742 > 2006) - F (2008) 7= 3 % Mo X (Zephyranthes candida) # ¥ X' (Z.
citrine) i £ R B TR 2 30 C  #F ¥ 7 71% > & §F (Z rosea) &
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m:" FARBAFFY S 1 AP FRETRIERTN EERERIG R
FovERERFTF 2L BRA 2B (F1) 22 ﬁéi 1 %< 44 P. Hsin-Ying Halo
(#-)-

(—)F#%4¢43%W

FRAT MR EI PR F AR - A X2 EAF o MRS
+ %ﬁﬁ&ﬁ (S.EM) .2 P. hangianum x P. niveum <3 e025%k (Bl- A)» £ 54 a4
=4 5 Alexander's % ¢ 2 R ¥ =¢ (Bl- B) &iF 2 vk R A >0 &7 F
¢ (Bl- C)oAlexander's % ¢ ;22 # % (50 ) &= 5 :95% ¢ fE 10mL 1% 3
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4 % % (Malachite green) SmL ~ 5 g ¥ f= (phenol) ~ 1% p&tE & % (Acid fuchsin) 5
mL~1% #%2 G0.5mL ~ZA4-K S0mL % 44 25mL-£ & 5 /,"j‘ 4t2’]¢ﬁiﬁ'ﬁ»‘r§ (Glacial
Acetic acid) 1 ~2~3 2 4 mL - B-378 B E 30 E m?a}t P b 1 ~20F
Alexander's i3 i% > #3 £ £ 35 C Eig%fad 44 1Smin- £ 5 58 kg
BB R F AT - LA R ZEA o

Foo s R

Table 1. Plant material of experiment

Parvisepalum ( subgenres)

Hybrids of same subgenres (F1)

P. hangianum P. concolor x P. ang-thong

P. delenatii P. callosumx P. lawrenceanum

P. vietnamense P. leucochilum x P. concolor

P. micranthum P. malipoense x P. hangianum

P. malipoense P. rothschildianum x P. philippinense

P. armeniacum P. delenatii x P. viethamense
Brachypetalum ( subgenres) P. delenatii x P. micranthum

P. bellatulum P. delenatii x P. armeniacum

P. thaianum P. philippinense x P. lowii

P. wenshanense P. rothschildianumx=P. moquetteanum

P. niveum Hybrids of different subgenres (F1)

P. leucochilum P. delenatii < P. wilhelminiae

P. concolor P. rothschildianum x P. micranthum

P. ang-thong P. sukhakulii x P. bellatulum
Paphiopedilum ( subgenres) P. rothschildianum x P. armeniacum

P. lowii P. bellatulum x P. armeniacum

P. tranlienianum P. primulinum x P. esquirolei

P. esquirolei P. ang-thong x P. stonei

P. callosum P. rothschildianum x P. hangianum

P. rothschildianum P. hangianum x P. niveum

P. philippinense P. rothschildianum x P. malipoense

P. moquetteanum P. philippinense x P. niveum

P. primulinum P. primulinum x P. armeniacum

Hybrids species
P. Hsin-Ying Halo
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Fig. 1. Image of pollen by SEM (A), stained viable pollen (B) and inviable pollen (C)
with Alexander's solution; Scale bars=10 um.
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i k) 2 EIVPEE (E 1Y enfe k) 11 Alexander's ;% % #& B P. wenshanense ~ P.

ang-thong~P. niveum~P. tranlienianum~P. concolor x P. ang-thong\P. rothschildianum

a

x P. micranthum % P. rothschildianum x P. armeniacum sh{c#s & 4 » & - % {4

TA 0 2= EA o ¥ - % Alexander's /3 /% # @] P. niveum ~ P. wenshanense -
P. tranlienianum #2 P. ang-thong #=#57% 4 »d + = 8:00 T F = 8:00 i+ » & P Ig 2
h k- - fFi-EH 2Z2F€4 - FHITREIRRHZIHEE P
tranlienianum =45 > pPFEATE4E Y > 525 °C ~30 °C ~40 C% 50 Covg ™ »
B3 RTER 30 ~ 60 ~ 90 ~ 120 2 150 min {$ > 12 Alexander's ;3 i ¥ Bl o B 4 0
kich- €4 £ = £4F - ¥ %P tranlienianum ¥ P. Hsin-Ying Halo 2. i<
PR 30 'C Teeda o 4§ 8-16~24+48 2 72 h 18 > 12 Alexander's (3 % #
BIBTERES R 5 F L -EH =24 c R I TR ES
VRGEER 0 Rk hE B IR R T 400 PEIT G U PR PR 2 PR B
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Beyp 5 23 2 47 & 3L (Statistical Analysis System, SAS) 4 #fr % Fisher 1]
& ¥ 4.p) 2% (Fisher’s protected least significant difference test, LSD)> i& {7 &2 £ £ 4
A _ﬁ?{ o

&
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P. wenshanense ~ P. ang-thong ~ P. niveum ¥ P. tranlienianum % 7= i g B P £
Z_ Tk s 4 334 85.1%1 + (Bl= ) e P.concolor x P. ang-thong 1= & B B ¥ £ 82 X
bR Hivk a4 A u s 757% % 521 %0 je 4 P. rothschildianum x P.
micranthum % P. rothschildianum x P. armeniacum 2. 7= i g B Fe i enioss B 4
A G 63.7% % 42.0% 0 Tk MRk E 4 T 11.0%~30.4% 2 B e
% &1 > P. wenshanense ~ P. ang-thong ~ P. niveum £ P. tranlienianum 7735 7% 4
MIERERBIFEES  EMHEIEAR v BRAATEEBF T AT T 2 ED
ThiEd BHF N BRAIDTEFEFEN (Bo)e - 29 - B3 FFFIE
£ » P.niveum ~ P. wenshanense ~ P. tranlienianum ¥ P. ang-thong =4 > #* 4 B Rk
ikEd v 1600 B > 2 W 5 97.9%~96.2%~94.7%% 90.0% ; 4 12:00
FFiokEd Mo 255 91.0% ~ 87.0% ~ 86.7% % 83.7% (% =) b 25 °C
230 °C T 150 min 2 =5 4 58 90.3% Moo FRAEKD 50 C o pER
150 min {$ k%4 T3 60.0% (B=)q #% 3f &j P tranlienianum £ P.
Hsin-Ying Halo 2. =45 BF %3 30 °C T » %5 0-8~16~24+~48 %2 72h /&2 - P.
tranlienianum z_ =4 73 72his kB4 4 95% T ' 3 66% > m P. Hsin-Ying
Halo 2. f=#s7% 4 7= d 88% "1 58% (R®lw)-
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Fig. 2. The relationship between flower development stage and pollen viability in
Paphiopedilum ; A: P. wenshanense; B: P. ang-thong; C: P. niveum; D: P.
tranlienianum; E: P. concolor x P. ang-thong; F: P. rothschildianum x P.
micranthum; G: P. rothschildianum x P. armeniacum. Means within the same
species followed by the same letter are not significantly different at 0.59¢ level

by Fisher’s protected LSD test, n=3.
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Table 2. The relationship between harvest-time and pollen viability (%) in Paphiopedilum

Time P. niveum P. wenshanense P. tranlienianum P. ang-thong

8:00 92.7 ¢ 91.6b 91.2b 87.6b
10:00 92.8 ¢ 91.2b 87.7 ¢ 86.8b
12:00 91.0d 87.0c 86.7d 83.7d
14:00 93.6 be 90.8b 88.5¢ 85.4c
16:00 979 a 96.2 a 94.7 a 90.0 a
18:00 94.8b 91.4b 924D 87.3b
20:00 92.1c¢ 89.6 b 90.6 bc 86.8b

“ Means within each column followed by the same letter are not significantly different at 0.5%
level by Fisher’s protected LSD test, n=3.
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Fig. 3. Effect of temperatures on pollen viability in Paphiopedilum tranlienianum, n=3.
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Fig. 4. Effet of storage on pollen viability in Paphiopedilum at 30 C, n=3.
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= 21 BRAER 22 BRI E

WA FRPES TS L0 BRI T o ENL G T BT
¥t d B o 0 91%9T%2 F (R 2) 21 BRMAY > TTkE A F 90%F o
3 P. hangianum ~ P. bellatulum - P. thaianum - P. wenshanens ~ P. niveum ~ P.
leucochilum ~ P. concolor ~ P. ang-thong - P. lowii ~ P. tranlienianum ~ P. esquirolei
2 P.callosum (% =)e = % 4 A3t 70% ~ 80% % i 3 P. delenalii~P. vietnamense
P. micranthum ~ P. malipoense ~ P. rothschildianum -~ P. philippinense % P.
mogquetteanum o %> 69%,;, 7 P. armeniacum % P. primulinum » =< 7& 4 & %) 5
59.2%% 312% (% 2)-F T /ho 2Rk By BRIl & Tk E 4 43 70% ~80%
%“ » 5 P. concolor x P. ang-thong -~ P. callosumx P. lawrenceanum ~ P. leucochilum x
P. concolor ~ P. malipoense x P. hangianum % P. rothschildianum x P. philippinense >
43t 69%%F 3 P. delenatii x P. viethamense~P. delenalii x P. micranthum~P. delenalii
x P. armeniacum ~ P. philippinense x P. lowii 2 P. rothschildianumxP. moquetteanum
(Fw)e ¥ 12 B2 b LY ERBEFRRIMAE & B T8 E 4 B0 70% (%

)

#
s 2 g_;}:r}mtjxjff.gfi; PHABBOEE PR BRI LR 41
BETEATRES 2= EApE £ 2 (25 1987; Stone etal., 1995)- 2 % (1983)
Fa f1#7¢ % 4 (Pyrus communis Rehd cv. Shinseiki) 2 f&45 % ¥ 5 1 {E % 2 B Y
% o 127 (Osmanthus fragrans) 17 F & > M EFEH HERE 4 B F (Fir
w 0 2007) © 45 % (2008) #TF 4 2 443z 42 (Paeonia suffruticosa) it & 2 7=
PR R T e R o BT BAEE R TR E BT TR o
%% (2007) % A (Cucumis sativus L.) %5 'C ~ 25 Cehde RN » ¥ Frag
Re'd ik g £ o end &5 ¥ ALK 18:00 PRI 2 B enio G B4R R
FH e Ay 7T BEYEFBFEIMETH LR ES ARG oA BN FERENK
(@:)MTJAWOW%%w%méJ&ﬁ B G 12:00 (%) FlptaE ke
TEERBFRAITAERF BRI E T E 400 5 B GHEETTR R -
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Table 3. Pollen viability of Paphiopedilum species

Plant species pollen viability (%)
Parvisepalum ( subgenres)

P. hangianum 943a”
P. delenalii 88.3 bc
P. vietnamense 87.2 bc
P. micranthum 85.5bc
P. malipoense 84.1 be
P. armeniacum 592 ¢

Brachypetalum ( subgenres)

P. bellatulum 97.0a
P. thaianum 96.0b
P. wenshanense 96.0b
P. niveum 95.5b
P. leucochilum 933 ¢
P. concolor 92.2cd
P. ang-thong 91.5d

Paphiopedilum ( subgenres)
P. lowii 972a Pardalopetalum ( section)
P. tranlienianum 95.5b Paphiopedilum ( section)
P. esquirolei 913 ¢ Paphiopedilum ( section)
P. callosum 90.5¢ Barbata ( section)
P. rothschildianum 80.3d Coryopedilum ( section)
P. philippinense 79.0d Coryopedilum ( section)
P. moquetteanum 73.0¢ Cochlopetalum ( section)
P. primulinum 312f Cochlopetalum ( section)

“ Means within each column followed by the same letter are not significantly different at 0.5%
level by Fisher’s protected LSD test, n=3.
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Table 4. Pollen viability of Paphiopedilum hybrids

63

pollen
Hybrids viability source (%)
(%)
Hybrids of same subgenres (F1)

P. concolor x P. ang-thong 87.0a” Brachypetalum x Brachypetalum
P. callosumx P. lawrenceanum 85.4b  Paphiopedilum x Paphiopedilum
P. leucochilum x P. concolor 83.2b  Brachypetalum x Brachypetalum
P. malipoense x P. hangianum 80.5 bc Parvisepalum x Parvisepalum

P. rothschildianum x P. philippinense 73.2 ¢  Paphiopedilum x Paphiopedilum
P. delenatii x P. viethamense 64.0d Parvisepalum x Parvisepalum
P. delenalii x P. micranthum 60.3 de Parvisepalum x Parvisepalum

P. delenalii x P. armeniacum 542 e Parvisepalum x Parvisepalum

P. philippinense x P. lowii 51.2 ef Paphiopedilum x Paphiopedilum
P. rothschildianumxP. moquetteanum 45.1 f  Paphiopedilum x Paphiopedilum

Hybrids of different subgenres (F1)

P. delenaliix P. wilhelminiae 40.3a Parvisepalum x Paphiopedilum
P. rothschildianum x P. micranthum  35.2b  Paphiopedilum x Parvisepalum
P. sukhakulii x P. bellatulum 34.5b Paphiopedilum x Brachypetalum
P. rothschildianum x P. armeniacum  33.2bc Paphiopedilum x Parvisepalum
P. bellatulumx P. armeniacum 32.2 bc Brachypetalum x Parvisepalum
P. primulinumx P. esquirolei 28.2 ¢ Paphiopedilum x Brachypetalum
P. ang-thongx P. stonei 25.2 ¢ Brachypetalum x Paphiopedilum
P. rothschildianum x P. hangianum 12.5d Paphiopedilum x Parvisepalum
P. hangianum x P. niveum 12.1d  Parvisepalum x Brachypetalum
P. rothschildianum x P. malipoense 10.5d Paphiopedilum x Parvisepalum
P. philippinense x P. niveum 8.2 de Paphiopedilum x Brachypetalum
P. primulinum x P. armeniacum 5.2 e Paphiopedilum x Parvisepalum

“ Means within each column followed by the same letter are not significantly different at 0.5%
level by Fisher’s protected LSD test, n=3.
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Luza and Polito (1985) 72 7 o4 £ 4T {8 2§09 3 PFRCR B 8 R ITH 31 Jcis 4o
BIFEPFHITRES G T pFRpER R A ES 7§ T o Yt (Hedhiy
et al,, 2005) ~ r£2 4 7= (Liu et al.,, 2006; Kakani et al., 2005) * # ¥ ¥ 3 2 iz
(Sorkhen et al., 2011) ehfcs # 2 £ 2 S 7 Fandif 2 LR & 30 C
ToahBAEERDVARE 45 Co A NEWERAFIERITRA 20 C fr
80 C Wy lE#fe Bk miEdFg a4 > a1 20 C MEic% s 2 ok iFdr
ff 5 22 (F% > 2010)° ~ % (Hordeum vulgare) B i-w 83 H € 224 2 ¥
Z_ 1= (Sakata et al., 2000) - @ ##& (Capsicum annuum L. var. grossum (L.)Sendt.)
fei=4 (Arachis hypogea L.) eicdsiF 4 & 33 C2 39 CHE T € & ¥ "5 i<
(Erickson and Markhart, 2002; Vara Prasad et al., 2001) o ## 7 % % ¥ 4v > @ 2Ef &
# P. tranlienianum 34 i § BFRiE® 2 25 C ~ 30 C2 B (B=z)'* P
tranlienianum ¥ P. Hsin-Ying Halo 7= & 30 'C ™ » #7# {8 Oh ehicfe id 4 &
B FRHRICEPITREF AR RS > SRFE T2 LR TS
TE T 58.2%~66.5% (Blw) e

% (1987) r1 43 #1133 firpEimfchizd 2k HFF R FT gL

o ; BT EMIF TR ET A T0% M FEFFET FL0TF69%~5%

LY RET X2 0tk 4% 1K SHEY o AT RS F 21 B ER B
Vol A “f 7 P primulinum % P. armeniacum <4 7% 4 3 31.2 %% 592 %Y w5
Foobo Hap 19 BRATHEES F RN T0% BB FETFE (2)5 £ 22 B
R EUERDTRES Y > FL Y ER EHF AR P.concolor x P,

3

Th

ang-thong ~ P. callosumx P. lawrenceanum ~ P. leucochilum x P. concolor ~ P
malipoense x P. hangianum % P. rothschildianum x P. philippinense shi-: % 4 353
3 70% 0 Gt % B *fﬁ”ﬁ » @ P. delenatii x P. vietnamense ~ P. delenalii x P.
micranthum ~ P. delenalii x P. armeniacum ~ P. philippinense x P. lowii % P.
rothschildianumx=P. moquetteanum » =45 7& 4 A 3t 69%~5%2. fF » 3¢ 3 5 % o
F o2 B3R LB EEEFRREIMEN S HTRFES 343 69%~5%2 F >
PR R FE (Rr)e

e (2007) #£47= (Osmanthus fragrans) f=#4s % 4 g M7 ¥ 5 A 1%
BPHER ¢ AN R 2 ALE (2009) P68 BT & ST DES 0 R
B & (Longiflorum Hybrids lily) chi=# i 4 &% > £ 2 (tiger lily) =45 4 B i
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HE (2009) 2 FE (201002 KT &

z
BB NEMARE R K o AF 7 0 P hangianum i A 2R AR I iR 1 e
L

Chidd ¢pREMEYRA () * 22 R L B2z (F1) 8 fhE4 {
Mo B Wars b I VSRR BRI N B EY (43 45.1%~ 87.0%) »
WA LRI (13 52% ~ 403% ) 63 > 2iEix ¥R A* AP
concolor (7“4 7% % 922%; % =) % B AE I RS AT D ik S
B s 87.0% % 832% (%) P. hanglanum N Ed 5 943% ((=2)
Bl B ATk EY 5 80.5% ¥ 12 P hangianum % % A * A7
el Bk Es nd 125%%2 21% v 2T Hvy 5 5
4] (Coryopedilum) ~ =¥ % 3] (Pardalopetalum) ~ ¥ %] (Barbata) ~ & 7= 7|
(Cochlopetalum) % 4% #® 4] (Paphiopedilum) % 5 i & & » P. callosum x P.
lawrenceanum £2 P. rothschildianum x P. philippinense & F & & ¥ F I & 32 % i
Mo B EA A w i 854% 32 T32% g R T AR LT &SRS N 4o
P. rothschildianum x P. moquetteanum (45.1%) ¥ P. philippinense x P. lowii
(51.2%) - ¥ ¢t » P. rothschildianum =4 7% 4 % 80.3% » F I /&< P. philippinense
TdkE 4 5 79.0% -~ P. moquetteanum s e 4 R 73.0% 0 H je R ot i P
rothschildianum x P. philippinense ~ P. rothschildianum x P. moquetteanum == %
4 s 2wl i 732%% 45.1% o fe P. rothschildianum #2 7 = &7 A £/ E & e P
micranthum (7= % # 5 85.5%) -~ P. hangianum (7“4 % 4 5 943%) %2 P.
malipoense (<34 = 4 5 84.1%) s » H 3 2 {4 i P. rothschildianum x P.
micranthum ~ P. rothschildianum x P. hangianum % P. rothschildianum x P.
malipoense 7B 4 0 A W5 352%~ 12.5% % 10.5%(%; ) BXxETR IR
RABRNTERES BF N A R LRSS T A (Fl) 2 5hEd ¥
AR AT A A ISR (Fl) 8RR E4 { Mo ApEor B A hicpis 4 %
1552%~403% (%= ~%m)o
B EEE VEEBRFRATEMR S BUEBRIFEZ TR S HE

WPFFLZTE 400 PP ARG 25C2 30 Co 2 v fapF > Li=m

L.
5 5



e

66 T S i (Paphiopedilum) o475 4 %Rl 2 Brak2 7 1

F2EEE BRATHIES PR RO THIES R fRE Rk TR S
2T R RRFRER NS

542
FET B BH D HREE 19830 HA & B8R T8
¢ RPR LB T R 7:23-30 -
£ 0 1987 « FIE v i 4 PIREPTHRFITY o £ 58 B ¥ 35:347-356 -
ko BReE S E R S EEP T EE TN 22007 IRFEAHT AR S
AR . P WEEE 9:22-24 -
BRI ARR P~ AL E L 2006 0 MR ToARE SRR 2 EE 2 R R EE
AT HE RF 3R 23:270-274 -
T 4732 02008 2RI AR W ¢ WL EFES L LG -
72 F -
A~ 2 F® 200607 FFEHT ATk AES BT B8 L FIR 21:91-94 -
%%E‘”m‘%%ﬁ‘aﬁﬂ SEfcE 020100 X CE WAL W IR E A BT
ZOpTRGEE o Z R ¥4 E 38:2312-2314 -
¥ g 1987 ¢ 45 B2 -V SRR BT o i 2RAL 2 284 T
FACE 21993 i AL P FE 2D 2 154-160 F -
BAE o Hip 2007 c 42 7o e 7B 4 R T B GBS RPERT AT o R EF
F R 3:22-25 -
AVBE RGPS A F L ERBIE 2009 F AL EA R EoRTER
ERE o B 2:172-175 -
R CRAIT T ATE Y B F KRF 2008 A USSPl FaRTY o
¢RI R B4R 24:379-382 ¢
Alexander, M. P. 1969. Differetial staining of aborted and nonaborted pollen. Stain Tech.
44: 117- 122.
Axditti, J. and R. Ernst. 1993. Paphiopedilum. Micropropagation of orchids. John Wiley
and Sons, Inc, New York. p. 434-466.
Cribb, P. 1987. The Genus Paphiopedilum. Collingridge and Royal Botanic Gardens

N
a-‘
é‘i‘

—3,4’.,

&:%1



v Z2f i3 (Paphiopedilum) 475 4 #ipl 2 Pra2 77 3 67

Kew. p.132-136.

Erickson, A. N. and A. H. Markhart. 2002. Flower developmental stage and organ
sensitivity of bell pepper (Capsicum annuum L.) to elevated temperature. Plant,
Cell Env. 25: 123-130.

Hedhly, A., J. I. Hormaza, and M. Herrero. 2005. The effect of temperature on pollen
germination, pollen tube growth, and stigmatic receptivity in Peach. Plant Biol.
7: 476-483.

Kakani, V. G., K. R. Reddyi, S. Koti, T. P. Wallace, P. V. V. Prasad, V. R. Reddy, and
D. Zhao. 2005. Differences in in vitro pollen germination and pollen tube
growth of cotton cultivars in response to high temperature. Ann. Bot. 96: 59-67.

Liu, Z., Y. L. Yuan, S. Q. Liu, X. N. Yu, and L. Q. Rao. 2006. Screening for
high-temperature tolerant cotton cultivars by testing in vitro pollen germination,
pollen tube growth and boll retention. J. Integr. Plant Biol. 48: 706-714.

Luza, J. G. and V. S. Polito.1985. In vitro germination and storage of English walnut
pollen. Hort. Sci. 27: 303-316.

Pinney, K. and V. S. Polito. 1990. Olive pollen storage and in vitro germination. Acta
Hort. 286: 207-210.

Rodriguez-Riano, T. and A. Dafni. 2000. A new procedure to asses pollen viability. Sex
Plant Reprod. 12: 241-244.

Sakata, T., H. Takahashi, I. Nishiyama, and A. Higashitani. 2000. Effects of high
temperature on the development of pollen mother cells and microspores in
barley Hordeum vulgare L. J. Plant Res. 113: 395-402.

Sorkheh, K., B. Shiran, V. Rouhi, and M. Khodambashi. 2011. Influence of temperature
on the in vitro pollen germination and pollen tube growth of various native
Iranian almonds (Prunus L. spp.) species. Trees 25: 809-822.

St-Arnaud, M., D. Lauzer, and D. Barabe. 1992. In vitro germination and early growth
of seedlings of Cypripedium acaule (Orchidaceae). Lindleyana 7: 22-27.

Stone, J. L., J. D. Thomson, and S. J. Dent-Acosta. 1995. Assessment of pollen viability
in hand-pollination experiments. Amer. J. Bot. 82: 1186-1197.

Vara Prasad, P. V., P. Q. Craufurd, V. G. Kakani, T. R. Wheeler, and K. J. Boote. 2001.



68

T S i (Paphiopedilum) o475 4 %Rl 2 Brak2 7 1

Influence of high temperature during pre- and post-anthesis stages of floral
development on fruit-set and pollen germination in peanut. Aust. J. Plant
Physiol. 28: 233-240.



v Z2f i3 (Paphiopedilum) 475 4 #ipl 2 Pra2 77 3 69

Study of Pollen Viability on Paphiopedilum and Pollen
Preservation

Chi-Fen Tung " + Pi-Yuan Liu Huang * ~ Chih-Hsien Sun* ~
Jyh-Shyan Tsay *

" This paper is a part of Ph.D. dissertation of the first author.

? Instructor and Professor (corresponding author), respectively, Department of Horticultural
Science, National Chiayi University, Taiwan, R.O.C.

? Geochemistry Department, CPC Corporation Exploration and Development Research Institute
Miaoli, Taiwan, R. O. C.
Address: 300, Syuefu Rd., Chiayi City 60004, Taiwan, R. O. C.
Tel: 05-2717435
Fax: 05-2775765

E-mail: jstsay@mail.ncyu.edu.tw

Summary: In this study, the Alexander's solution staining was used to
test the pollen vitality of Paphiopedilum niveum, P. wenshanense, P.
ang-thong, P. tranlienianum, P. concolor x P. ang-thong, P.
rothschildianum x P. micranthum and P. rothschildianum x P. armeniacum,
respectively. It was learned from the results that the highest pollen viability
of all seven materials provided was obtained in the bloom stage, among
which that of P. niveum, P. wenshanense, P. ang-thong, and P.
tranlienianum were over 85.1%. Pollen viability of hybrids of (F1) as P.
concolor x P. ang-thong, P. rothschildianum x P. micranthum, and P.
rothschildianum x P. armeniacum were between 42.0% and 75.7%. The
lowest pollen viability was shown in the aging stage of flower, between
66.4% and 75.1% for native species, and between 11.0% and 52.1% for
hybrids (F1). The pollen viability of P. niveum, P. wenshanense, P.
tranlienianum, and P. ang-thong were highest when collected at 4:00 pm,
as 97.9%, 96.2%, 94.7%, and 90.0%, respectively. After storing P.
tranlienianum pollens under different temperatures for 150 minutes, the
pollen viability of treatments in 25 “C and 30 ‘C were higher, over 90.3%,
and the lowest pollen viability was in 50 “C, only 60.0%. In addition, the
same method was used to test the pollen viability of 18 native species and
12 hybrids (F1) of Paphiopedilum, among which the pollen viability of
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native species P. lowiii was 97.1% as the highest, and P. primulinum was
the lowest as 31.2%. Among 22 Paphiopedilum hybrids (F1), the pollen
viability of hybrids (F1) of same subgenres were between 45.1% and
87.0%, which was higher than that of (F1) hybrids of different subgenres
(5.2% ~40.3%). The results showed that the pollen viability of
Paphiopedilum hybrids crossed from different subgenres were lower than
that of hybrids crossed from same subgenres.

Key words: Alexander's solution, hybride breeding, storage temperature,
pollen germination
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