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Objectives of this thesis were to determine the meiotic behavior and characteristics of

Doritis spp. and Doritis hybrid chromosomes and to evaluate the increased ploidy level inDoritis

pulcherrima after colchicine treatment. Meiotic behavior of Doritis pulcherrima and Doritis

pulcherrima var. buyssoniana iDoritis spp.) had normal synapsis of bivalent meiotic

chromosomes in diakinesis, high normal tetrad and fertility. In two Doritis hybrids, Doritis

pulcherrima var. buyssoniana x Doritis pulcherrima and Doritis pulcherrima var. chumpornensis

x Doritis pulcherrima var. buyssoniana, chromosome synapses were abnormal. The univalent,

bivalents and trivalents were observed. Because of abnormally meiotic configuration (anaphase I

and telophase I), the high percentage of chromosome lagging and micronucleus development were

found in both hybrids. Consequently, both hybrids produced low normal tetrad microspores.

The fertility of both Doritis hybrids was tested on pollen viability, pollen germination and fruit set.

These confirmed the lower fertility of both hybrids compared with that of Doritis spp.

Characteristics of chromosome in Doritis spp. have been studied. Doritis pulcherrima and Doritis

pulcherrima var. chumpornensis were diploid and similar. Doritis pulcherrima var. buyssoniana

was tetraploid (allotetraploid). Doritis pulcherritna var. buyssoniana x Doritis pulcherrima was

triploid and had somatic chromosome number of 57, (2n = 57). The increased ploidy level in

Doritis pulcherrima after colchicine treatment was evaluated. The tetraploid (2n = 4x), octaploid

(2n = 8x), and the mixoploid plants were observed. The octaploid plants had shorter stems, smaller

leaf size, smaller length of whole plant and smaller leaf number than diploid plants.
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The morphology of mixoploid plants was not significantly different from diploid and tetraploid

plants in leaf size, stem size, leaf number and length of whole plant.
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Objectives of this thesis were to determine the meiotic behavior and characteristics of

Doritis spp. and Doritis hybrid chromosomes and to evaluate the increased ploidy level inDoritis

pulcherrima after colchicine treatment. Meiotic behavior of Doritis pulcherrima and Doritis

pulcherrima var. buyssoniana iDoritis spp.) had normal synapsis of bivalent meiotic

chromosomes in diakinesis, high normal tetrad and fertility. In two Doritis hybrids, Doritis

pulcherrima var. buyssoniana x Doritis pulcherrima and Doritis pulcherrima var. chumpornensis

x Doritis pulcherrima var. buyssoniana, chromosome synapses were abnormal. The univalent,

bivalents and trivalents were observed. Because of abnormally meiotic configuration (anaphase I

and telophase I), the high percentage of chromosome lagging and micronucleus development were

found in both hybrids. Consequently, both hybrids produced low normal tetrad microspores.

The fertility of both Doritis hybrids was tested on pollen viability, pollen germination and fruit set.

These confirmed the lower fertility of both hybrids compared with that of Doritis spp.

Characteristics of chromosome in Doritis spp. have been studied. Doritis pulcherrima and Doritis

pulcherrima var. chumpornensis were diploid and similar. Doritis pulcherrima var. buyssoniana

was tetraploid (allotetraploid). Doritis pulcherritna var. buyssoniana x Doritis pulcherrima was

triploid and had somatic chromosome number of 57, (2n = 57). The increased ploidy level in

Doritis pulcherrima after colchicine treatment was evaluated. The tetraploid (2n = 4x), octaploid

(2n = 8x), and the mixoploid plants were observed. The octaploid plants had shorter stems, smaller

leaf size, smaller length of whole plant and smaller leaf number than diploid plants.
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The morphology of mixoploid plants was not significantly different from diploid and tetraploid

plants in leaf size, stem size, leaf number and length of whole plant.
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o 111 "~"91d"",.14.3.1 \I1'U1tJ m lJ ClflJ'Utl~fl"1a IlJlJ11-.1'Vl1flI'l'U'WU"::

IU~V'l.J11'l1Cl.:j''l1'11''~~lflOl'J';ml1~1Vff1'J 1f1Cl;;'U 57

41

41

40
.rS ~ ~I ~

4.1.4.3 0l'Jf1fl'l410lm'fflJl'lfll1J'WfI'W1l:: (embryo)
<9 .. 'I' 1 1 91,,,,..d4.2 fll'Jf1fl'l41Clfl'l4W::1m lJ ClflJ'Ufl'lfl"1V lJfffJCllJ11'l une

35

37

37

37

.::Q ... 1 rI d rI d.d~

4.1.4.1 OlHYfl'l4111Jfl'J1Clf'Wl'lfl11lJlJ'lf11'l'Ufl·mtU

<9 .1 '" d '"4.1.4.2 fll'H1fl'l4111Jfl'JIClf'Wl'lfll'J'lflfl'IJfl'1l'JtU

v ~ 41 rI
ffn" lJ11'1UCl::'ff1tJ'W'W1i"mmlJ. ..,

31

4.1.2 0l'Jffn'l41"n'l4W~m1lJ~fl'l1n~i1 'Wm'Jl1U'11Clf"~U'lJ'lJ

"11" i ,.."1,..,..d .. '"IlJ flClfff 'Wn"1V IlJfffJ"lJl1~U"::-:'ff1tJ'W'W~~n~tYlJ

4.1.3 ms ffn'l41"n'l4W::0l'J ff~l~ llJ 1m'ff'l1flf'Ufl~n~';1fJ ilf

30

30
,,~ Col d'

fffJ"lJl1~Um:ff1V'W'Wl~m-mlJ

4.1.1 0l'Jffmll"n'l4W~fll'Jl.,r1~n'W'Ufl~ 1m 1lJ 1ClflJ''W

4 ~~fll'l't1vHIM

4.1 fll'Jffn'l41'Wq~n'j'jlJOl:iU'ti~19H1~mJ'lJ'lJ 1tl~ff'Ufl~nK;ItI'lf

OJ ,mnnu (Vl6)
u

•



72

71

69

66

67

67

68

69

65

64

64

'" '"fflfJ~'U lJ~fl~fflJ

5.3 fll)fffl1l11m 11.11C))'1.Ifl~1fJ'rl'rl'11-3'11rl'-3~lflm1ifl'lllfl1Uffll

1~~;;'U

5.3.1 1l1'U1'U1m 11.11C))'lJ'\Jtl'lfl~1(Jirl'rl'l~-3~ln~~'UUt1::all~tJ'U

l1U~-3'U'I1~-3'illflfl11imllfl1vffn 1ml;;'U

& ~ ~I Q.)

5.1.4.3 mlfffl1l1m)~fflJ~~llJ'U~~m: (embryo)

5.2 ms fffl1I1rl'fl11W:;1m 11.11C))'1.I'\JV-3fl~-){jirl'fffl~rl'1~-3llt1~•

~ .1 '" d '"5.1.4.2 m)fffl1l11lJV'HC))''U~m'HVfl'\JV-31)W..

Ii) !II !II ~ '" '"tlJfffJ~lJ11-3U~~fflfJ~'U~~fl~fflJ

5.1.2 mlfffl1l1~flllW~fl11lJ~~'lJfl~1'Um)U,j-31C))'~~U'lJ'lJ

, 1 ~ 'I !II ~1!11!11~ w '"u VC))'fft'Uflt11fJ lJfffJt1lJ11-31m~fflfJ~'Uii~.m·H'YlJ

5.1.3 fll)fffl1l1~flllW~mlff~1-31lJ 1mfflltlf'\Jv-3fl~1fJ1rl'

j) ~ Q.) d'
fffJ~lJ11-3U~~fflfJ~'U~~fl~fflJ

5.1.1 m)fffl1l1~mjW~fll'H"rltin'U'\Jv-31m Iu 1C))'lJl'Ufl~1fJ

4.3.3 ffWjl'U 1'Yltn'\J0-3m\"J{J1rl'rl'1~-3'11~-3rm imJlfl1fJffl)

1~~;;'U 61

5 6.fhJ:nmHlOl'i'YIVlt'lM

5.1 mlfftillTYH1~m nJmlU,j-31C))'~~U'lJ'lJ llJ 10;ff'IJ6-3flK:w irl'

v ,

ffl'i'l.lW (vH)..
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v
'tilt1

n m'J&~1t1lJffl'J&flijh.Jm'Jffn'}Jl1m III lCJflJ

'II nm'Jffn'}J11m IlJ lC)$lJ~'1m'YIfliJfIsquash method

fI m'J,)lU'l.Hll1lil'1'IJ'O'I1m IlJ lCJflJ~llJ~m'J'IJ'O~ Levan et al., 1964

'" .-munu ~~m"fflJ

6.3 m'Jffn'}Jl1f1'JIlJ lC)$lJn~...ltIi,j'rl'l~'Il1cr'l'illnm'Jimh~'1t1ffl'J

lf1"~9$'W

irl',j'l~'I~&~'W~'Ymtltl~

5.3.3 ~ru~1'W1'YW1'\Jtl'ln~1t1',j',j'1~'Il1cr'lnl'J';ml1~'1tJffl'J

lf1"~;'W

d~.I (V QI 0"
U"~U1J1Jeuploid 'YHn~'\J'Wl1"'Im'j'lfntn~'1t1ffl'J

lf1"~9$'W~u~nIP11'1~lncrn'}Jru~1m III lC)$ll'lltl'ln~'1t1

5.3.2 crmHu~mlllH~1ln~'\Jtl'l 1m III lC)$llu1J1Jmixoploid

cv ,
tll11JW (Vl~)u
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59

54

50

47

40

44

38

33

36

31

4.11

'" 1 1 1 .,; "".M '"4.10 {lmHll~'ln).:J m lJ 9flJ 111111 mixoploid uneuuu euploid 'Vl1fl~'U'W'I1'C1.:Jf)1'i

"li'mh'fi'l(Jffl'llf1Cl~~l.J ~U\9lf)l'il.:J'i)lf)ftf)'l:lru::Ins1:1.11C)f:l.1'Utl.:Jf)~lfJ'rl'rl'1~\l~
~I "" "lu'W~'W(ltltJ~

1illuinVi till uru! 1'W1'VltJl1 'WUI'iCl~'i~~ 1l'W(ltl tI~ 'IJ nen f{1 tJirl'rl'l~\l'l1«~ f)1'i

, ,
~o Q.I QI Q.I "ltJ"YQ

X U~\ltlll(l 'Vl'Y11fil'iHnlJI9l1m\llm~HfflJff(l1lf)llflCl1t11lJ1J11\lU'CI~U~\ltlll'CI
• q

f111lJtJl111'U'WUCl~'iU~1\llm llJ 19f1J'Utl\lf)f{1tJirl'rl'1~.:J
"

4.9

4.7

4.8

4.6

4.5

.1 "d" """""" .1" d " i .1' "I 'iI4.4 tutl'iI9f'Wl9lfl11lJlJ'lf1I9lU{l~!utll!9ftJ I9lfilHtlfl'Utl\l!'iw' unmu llJU~\ltlll{l~ .
91~ Qld' .c:io IV QI

1J11\l U'CI~ffltJ'WtJ1ien HfflJ nmms Hff1J19l11tl.:JU{l~HfflJnCl11.~
4.3

• 1 "d""; "" • 1 """I • .14.2 lutl'H9f'Wl9lfl11lJO'Utl.:Jfil'i'Wllfl11lJHl9lufWl ~'W'i~(J~Utl'Wl1YfCYI U{l~

l1'1lm'rln I 'Utl~filmti~I9f{l"Ullll llJ ltl~ff1'Wml'1(Jirl'ffflmj'1~\lU{l~

4.1



48

45

46

39

41

39

35

36

34

33

32

26

18

13

chumpornensis)

.... 1 '11 II "l1l1l.J.4.9 "flf)l:JW~ fI'j IlJ 9flJ'\Jf).:Jf1C!1£J 1'J.JlJl1.:J (Doritis pulcherrima Lind!.)
.JI "l1l1l.J.

4.10 Idiogram '\Jv.:Jfnn£J llJlJl1.:J tDoritis pulcherrima Lind!.)

4.11 ~f)l:JW~ InsLlJ 19f1J'\Jf).:Jf1ft1£Jlrl'rl'11J'U (Doritis pulcherrima var.

'" ""1 ""C1'V~9l' I'IVV9f'U

4.8 f)l'j~C1'lJ~Cf1U"fl~f)l'jvrl'ln.n!~uIPi'W)f)'U'\Jv.:Jf)ft1£Jlrl'rl'1~.:J x (rl'l1JU x UCf1.:JVlJ"fl)•

llJlv;""

f)l'noUlflnu'\Jv.:J 1mLlJ L9flJi'U'j~£J~ diakinesis '\Jv.:Jf)ft1£Jlrl'Clm,mlJ
Of "

4.2

II '.... 1 1 1 i ' ..f)l'jI'\Jlflf)'U'\JV.:J m lJ 9flJ 'U'j~£J~ diakinesis '\Jv.:Jf)l'mlJ.:J!9l'ClClUlJiJor4.1

dI
Cf1V.:JCf1.:JGloriosa superba L.

~f1l:JW~Cf1Vf1f1~1£Jlrl'rl'1~.:J UCf1.:JVlJClUCl~""l£Jvr'U,rClf1~fflJ. ."3.1

e:S Q 1 ~ QI

'VILf1~WlV!W).:Jn'U

""m lf1'H""~l.:J'\JV.:J lf1Cl;;'U ~f1l:JW~IPi''U Colchicum autumnale 1!C1~IPi''U..2.2

2.1 m~lJ1'Uf1l'm,j.:J19Hl~mJl/b.J LV;"" tJ'j~f1VlJv1'1£J meiosis I Lm~meiosis II



60

60

58

56

55

53

52

49

v 111" 9) .d
4.16 Idiogram 'Ufl\lf)'l1V lll~flHffllU~\lf.J'U'l x 1111\1

4.17 1l1'W1'WIns ill 1Glfll1l1f)iJ'llV'j1f)f)~1VllYlY1~hl1~\I'il1f)fl1'j'l1fl'1.h~1Vff1'j 1~'l;C}$'W

4.18 ~f)'l:IW::~J111~~iJf)~'lJfl\ll~'j ill 1C}$llU'U'Umixoploid ~'YI'lJ')1'W1'WIns 1111Glfll
2 'j~i'U'YI'lflV~''W~'W1~v1n'W'I1~\lfl1'j'l1fnI1~1VffTj l~"t'I;rC}$'W

4.19 ~f)'l:Iru~~11lJ~mJf)~'lJtl\llm 1111GlfllU'lJ'lJmixoploid ~Yl'U''W~'W~iJ1l1'W1'W

Ins111lC}$ll2x U'l~ 4x 'I1~\lf)T;j'l1fl'1.11~1V"t'l'l'j1~'l;~'W

9) "1 v v '"4.12 Idiogram 'lJtl,:jfWI1Vllllll'lJ'W iDoritis pulcherrima var. chumpornensis)

4.13 ~m:Jtu::1m ill lGlfll'IJfl\lf)~1v'rl'u~,:j~'U"t'I (Doritis pulcherrima var. buyssoniana)
9) 111 'jI

4.14 Idiogram 'lJtl\lf)"t'I1VlllU~\I~'U'l iDoritis pulcherrima var. buyssoniana)
'" '1 '1'1 9) "19) 9).d

4.15 "t'If)'l:Iru~l~'j UJ lGlfll'IJtl,:jf)'l1Vlll~f)HffllU~\lf.J'U'l x 1111\1

v ,
tllllJUlillYf (vH))

u
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'II '1 'II,l... ... 'II '1 '11_'1 "'l 0' 'II"'l "'> ... 0' '1fl"1t1 UJ'Y'IUllJU'I'I1'JUO"1t1unrnnnne 167 fffl" lm:::'illUUfl ~fI\I 1,140 'lfU~ (UU\lUl1 111t1l1U'I,

2545) ~~UU~lPlllJ1i'J'JlJ'lfl~ 'u1!'il~liuJ.:Jmfli'!lm:::1UO'lfU'~n1Ufl11lJrilrlqj'UU\lf)1'JUi'1JU1'1
... " 'II "l 'II • 'I 'II"" _ I'" _I .., 0' 'II "l 'II ~ t ~I _I'" _I ... 0' 'I ""
'Y'IU'I1fl"1t11lJ 'I'll 1'l11Jf)1'J1J'JU1Jl'1'Y'1U'I10"1t1 1lJ1Jlfl'U'U l1'1!lJ'Ufl1'.i1J'JU1Jl'1l'1'U~fl1t1 1U'lf'U~

l~tJ1n'U .u'llJ'lfU~um:.u'llJfffl" lf1~1~'Umr1t1'~TIui1mj.,~mYffU O~'U 'U'Ul~ ll1'Yl'J.:J~ff1t1.:Jl1J
.e1 ~ v I QI 0' ~ q". J'-=i t" ~

ull"fllPll lm:::lJU1~fll'J 1'If.:Jl'UUl'U011'Y'1'U1j~.:Jl~lJ ~1t1ll1~'U 'il.:Jff.:J~-m1'l1f_JlPlffll1fl',j'JlJf)1'JrmIPlU":::

f11'Jri.:JUUOfl't)1t1'~'Uu.:J1h:::1l1ff' 11t1iiuu11 ,rlJl~1J 1IPlucil.:J~u!rl U.:Jf)mtJ1~'Uu'J:::ll1f1~iim'J H~~

!m~m'Jri.:Juufl~uofl't)1t11~!~uVuiu 1 'Uu'I1"o 1~tliiu'j:::1l1ff~rrl~1~UIPl'(l1~ 'lmY~"l'~fiu ~~U

....., 1 -I ' , 'I '-::'1'" ....J... d
'JU'I"'ImflU ffl1'J] U":::ffl1m'Y'l~ 'J1J ~"fl1f11'Jff'lUUO 1'UUIPl'(l:::lJ1Jf11':i'lWlt11Pl1mfl'UU~.:J'il:::1'l1U

i~'ill0 1'U iJ 'Y'I.ff.2548 ij~"~12,539 alU1J1'1'l u 'Y'I.f1. 2549 iilq!"~l 2,491 al'U1J1111m:::1uu 'Y'I.f1.

2550 iilJ"~lf11'Jri'lUvmYi1J~'Ul~'U 2,545 't)lU1J1'1'l(riTWO'llUlf1'Jfl~f1'ilf11'J!Oflm, 2551)

'II ... 'II 'II .d. ~I 'II '1 'II .!J d"" ... "1 _I "l
mntl 11J'fffl'(lm1.:J (Doritis) l1J'UflO1t1 1lJfffl"11'U'I'I'l1Jfl1'Jm:::1l1t1'Y'1u1j UlJ'J:::1l1f1 l'l'ltl

~I 'II "l 'lid'" ... '" _I 'de 1 I 1'IILlJ'UO"1t1 11J'I'llJffW!1'U111t11~1J11'J.:J'UU1~~Umm:::'lfU~Ufll1lJ'fl11lJ'ff1t1\11lJ 'fl'fll~'U 'ff1lJl'J0 'If

L~tA'WUU~TI'Uit'U f11'JHfflJ.u'llJnU fla1t1 'lJ'~l1 mtl'fffl" U~lrl V.:J'illf)1'Ufla1t1 i~fffl'(l~li.:J5\1 i~ii

'Jlt1\1l'Uf11'J~Ofll'1'll'1~lU'Y'It)~ ns 'JlJfl1'J u1i'll9fm1-ffUTIU iLm:::clofl w:::U'fl51u , 111J(karyotype) ~'I

L~'U'fl11lJf ~'U!1'U ~ij'fl11lJfflrl qj~ Uf)1'.iui'uu 1'ITI'Ui fl1 'J rl~l~ UO-WUU~TI'Wi lPl'(lU~1) 'Um 'J
.d 'II.J & .,'11')) '" & !J) 0'... 0' !J) "l!J)

m~'fl:::l'U ~ OH'fflJ'I'l'il:::ff'Jl'1'UU1) \l111 11IPlV'llJf11'Jf10fllm\l~1'U 19f"'(l'Y'l'W1jf11fflPl'J'UU\IO'(l1t1 1lJfff:J"

'lfU~ (UU~-".I'vl il1t1l1U'I, 2545) ~iiUl1~\lf111U~m~'illt1U~ucil\1f)1'l\1'U1VI ffll1i'mJ'J~!l1ffil1t1l~U

U11~ \I f111U~'UU'lO't)1t1 'l~!1J U'I1 UU~ rilrlWU ";'1'11~\I'UU\I1" n 1~ tlij f)1'J ffl 'J1'ilU'(l~'Y'IU-)1!~ Uu

'II '1 'II'" d ... d ''I'' .!J d "'I'd " .!J 'I ' ...nme 1lJ 'il~11hJ'Y'I'lfl1uQ1U'Hff Orchidaceae 9f\l!1JU1\1ff 111\y11"l'~1'1r1'l1WI1UO'JlJ'Y'I'lf

'~~UO hH,.m'VnjnlJ'lfl~Yi'lf'u1\1ftdiimj..t1 hOlJl00-)1 796 ffO" ~1U'\.Jt1'~'th~lJ1W 19,000~ .

,
"'"1J'YI'YI 1

1J'YI'th



« ... '" ""J""~ w '" "J"UfI~m~ll~llJ 1l111J""1J\!~WYllJ~'\Jtl~flfl 1t11llft'fJB1Jl1'1 IIB:;;ft'lttYllJ~\lflVl'C11J1~
1.5.2 'Yl~1'U"fl1JW~UfI~~1111'llm l1J 1"lf1J'lJtl~f)~1tt'~""f)fI~1~~ Ufl~""lV.yrlJ£flflVlft'1J

'U It q q,r

."j i"e:" 11 '1 ... ... '"lYltl 'll'lUlJ'UtllqlB'V'IlJjllJ 1lJ fln11~'U11~ ~'V'IlJ'q

'" .
~llJ1~tliJffmml1Yll:;;Ylq~m~lJm~uti'l1"lffl~U1J1J11J lfl9i""'lJfl'lm11t1'~~11'1 U~'11.J'UfI

... '" ~.... _I' l 'I 'I 1 " '""31 ~ "'"Im:;;""ltJYllJ1I'JflNff1J f1fl1JlflflElW:;;UfI:;;tlJ~l~'lJfl'llm IlJ 19f1J unmu llJ1J11'1lJl'UlJ 11~'1f.J'Uft

Ufl~""ltl-WlJ1r~flN""1J 1!ft:;;ffflEllNfI'lJtl'l ms 111~tllJll11ft'l ~llJ 1lJ 1m l1J 1 "lf1JllJ m"1 tlll~~l~'1

'H"~'illfl~ljm~imh;{1t1'C11~ 11lft~9ilJ

, '".. "I
lYl1J'UlJ

do , fV.:i 4 I f/Q.I tI
'Jflf-l""1J1J1l111JU~fl~Vln'W"lf~1JNfI~fl1l11lJ""1J\!~WYl'W1I

.... _I' 'I'll "11"" ~ ... '"1.3.2 flflElW:;; 'ill'UTW Ufl:;;tlJ~l~ 1m l1J !"lflJ'Utl~flfl1V l1J""fJfl1Jl1~ Ufl:;;""lVYl'U~

'JflN""1J U~fl\9h.:JtilJ

1.3.3 fl""1tJ'~~1~~~lfi~'illflm~im.h;{1V""1~ 11lfl~9ilJ ii~llJ1lJ'll'~'IHJ'Illl~ III l"lfll.

2
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fl~lJ~um'J1~1ty1~'U 1ml1'lVVfl (monopodial growth) 1'li'WL~tI"JnlJfl1:l'1t1ilJ'lJfffJml1'W~1 ~tlU

'" • Y ~ i.1 d "" . 'I' Y "I 1 Y '" Y i Y~fl'hlW~mt;llJtl11 'Mtltlll\l''l'U'W 111'Jtltl'l U~~lJm'JUllfl11lJfl &'I1lJ~lfl'IJtl11'JV fI'Wt;l'W11llJfl~1t1 lJ
~ Q.I cl 9) lfJ"d ~ Q ~ d 51 i ~Q Q.I ~ ~

fffJ~'W ~ t;ll1JlJ 'Vi1fl fl~ 1t1 UJ'Yl'IJ'W'UlJ ~ 'W'I1'JV11J'Wfl~ 1(1 lJ tl'l tl1ff(l'U'W 11'W (terrestrial plant 11'JV

, '" ~~I'.% "" "I "" "1'1lithophytic plant) u ffm'W 1irsu 'lf11Pl'W'U'IJ'W111'Wn 'JlJ t;l1lJ'Vi'W'Yl'J1 tI t}ftlfl'l1 'W'11s fl 'U'W11'W 11'J tl &'W

U'l1~'l~U~'W'Yl1t11IPlt.)i'1'Ut:llJ \Pl1lJth 1U~'l (V'U~'Wl1 i'YltJ'Ylfl'l, 2545) U'J~l'Ylffi'Ylm1:J'WU11~'lrlll'Wll
"" Y ",Y J'.Ji_1 Y Y If)yyd

'YlH1i'j'jlJ'lf1t;l'IJtl'lfl~1tJ &lJfffJ~'W t}f'l11'J~flfl'Ut;l1tJ fl~1t11lJ1J11'l (Doritis pu/cherrima Lindl.)
Y If)Y Y lI)YY""

mntl &lJUll'l~'U~ (Doritis pu/cherrima var. buyssoniana) fl~1t1 &lJlJ1'UlJ (Doritis pulcherrima var.
o "b] Id..:S. ~ ~ I Q.I 9J li] 9).ct I

chumpornensis) U"~ Doritis pulcherrima var. coerulea (llJlJ'lffl'WlJ1lJfl'l) UIPl'Wflfl(l1t11lJl'Jtlfl11
o " "

fl1:l'1t1 ilYlYll'llJ~ 11lVfl rl1t1 ilY'tl'l 4 ffltlTI'W iijucifl'hlW~'Yl1'l~W~ 1'Wl'YltllU(l~fl11lJ 111fl1fl 'W'lJfl'l

lltlfl~UlPlfl~l'ln'W ('j~-W fflfl1fl, 2530) flcil1~-eJ flft1t1l1lflYli'lU\9l-eJfl'IJ'W1\9l1~fl fl~'Ufl-eJfl~iu
OJ

~l'l.nHr:rvll1'I1'l'}funll!fl'1;l)i~GJT\9l1~u fr'Uv,mihJ\9lVflliflJl:JJ11mfl11mtJlii~u~fr'IJ1J 'lU~'W~~fr:iJJ~

... 1 cv ." t "do I "111nnnu lJ1flQm'W m'l (resupination) U~~ 4) mff'J 1'Vlff~l1~~mff'J 1'Wff1lJtJ~~ V~'U 'WLff11flff'J

(column) ~U'j ~fltl'U~1t1 rostellum , mh'W 'Utl'ltltlll1f1 ff'J 1'Wff1UV"fl'l:lW~~'l fl~11~~ 1~t11,rV'l nlJ

"Q.I 4::l t Q.I Q.I fI'...I 0 t:I '" \1 SId IV ='1'Ynllfl'l1 mtJ'YI1'l1l1'IHHU!1'WTYW1 Ut;ltJ.:jfl'llflfl~fl'l:lW 11'J~ll11'lffmntJ lJflfl 1) 1'JtM~ ~'J "JlJfl'W111'W

mllJ'I1~fln'V'W1'JW ~'lUU'J~ 1t1'lfUflV1'llJ1fl 1'Wfl1'jri1tJ~~flfl'llflff'J 11ltJ'Wmf~fll1lJ~'l 2) fl~lJt;lflfl
• OJ

~ 'I .. .il'LI'" • ".ct . _I .,f Y ~ Y y "" "'t 1Y "I Y'If'W&'Wm:aUMlJ'J11 &1111JlJff"J'W'Yl1'JtJfl11"111fl" 3) llJflllVflmntl &lJ1J1lJm'WllVml~lJt;l'l1'Jfl fI'l &'11
OJ

.
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':'1 d "" ':'I 'j/ llJ v '" llJ 'j/... ''j/.ok ~I
Hf1Uft::llJCI~ H"'H'jBHf1f1{'11tJ IlJ 'H"'Imn !'fIsums ~fflJlfl'ff':i bY1'W'IIB'Ifll'U'fItlfl"lf'l1 uu

i'-1\1~'i):::!U~V'W!tl'Wffl~V111C1::1'i)~tu i 'l.h1J'WHf1f1ll'1vl~ ~hl15'U~fl'lltl.:jf1a"w i~fff1ft~l~'Ill::iimv" ..
" " v v
~~11~ HbYlJ1f1ff'jiUIl'U 0-1Nf1Wii ~nftlU':i:::lJlW 3 I~V'U ";.:j'ij ~'WtlVn'UbYfllYll11'f1ll'VlJU{'I::'fl1llJ

OJ

euus W'II tl ~~'U ~ flll W:::'lJeJ.:jNf1\):: ~'fI vvn'U n l'U'fIVmm:::i-11tllUft 1 tJ~~'U~ l'U u tJ lrl tl Nn1!fll~ lJ ~ 'il:::., OJ

~ 0' ~ ..::t I ! ~
'fIVf1 'fIVf11lJ'l.JI9lVf1fflJ\l-:Jru (complete flower) 'flVlJff'J'l.Jlh:::f1V1J'lJeJ'I~Wfl'fl',j'U'Vl~ 4 'lI'W., .,

.. I 9J Q.I Y.c:::t A do d I q 4'!j Q.I

1J'j:t:ntl'U'fI1V'lI'U'IJ tl-11f1bY'jlYlfY~ lYlfYllJ{J f1"'U1M.:jllC1:: f1C1'U'fIan tl Qm(I L'U'fItlf11'f1{J1f1'W 'fIeJf1'IJtl'l
" .,

f1ll'lfJ i~l'UffflCliJii"flllW:t:II'1'Ufltl f1~'Ul~tJ-1U"::fl~'U~tlflfi,jl-1~fl 'i)::m~U,,::citlBf1 , U;{ l'U'H 5 ~ ;lil
• ., OJ

!lid 91 CJ "~IV!J) Y d d.J' IY Q I'1'Hl'H'U1mlflbY':i (column) 'If'fll'i) 'W1 'fl'WlbYllflff':i {J'fI19l1Vll 'fIl'W'lJl~ lJ n ftW" {J'I'fl'llNlil'fl flfJU en Vff'fl
.. OJ •

~ d.1 d v 'j/ &<1' ";'j/&.I ~'j/
llJ'Wf1ft'U1Jlfl (lip) mVV'fIflBfllJl'Vll.:j'fll'W'H'Wl'lltl~'fIBf1 9f~lJ'lI1.:jflOl'l L'fl.:j'll'U1JOlV.:jB'Wlftf1'W'ClV \1
ihn (side lobe) J.:jfftl.:j,jl-1i-1~'W iflll'1f1'WUlf1ii~.:jilm~B'Il~V1tJ11 1 ri ~'fItld i1'IJV-1'f1tlf1iifl11lJ

.. OJ

"
'HOlfl'HmU~.:j11~il'll11 'lJl1VlJ'lIlJ~ 'lIlJ~tlV'W hJIl'UO'lill.i1-1BlJ'lIlJ~l,jlJ (B'U~'Wli' l'VltJ'VleJ'I,

2545)

Y Of .,

till 1'Ul~Vlf1C1lJt1'U 1'UL~V1'Utl'U1l Wllrl11'f1'1 '1'Ul~{J1'il'flUllillCl 1'UU'fI'I "nllru::: l'Uihu~1'l11b '1'U. ..
'fIl'U umvl'Uu'H"lJ 'lJtl'U'1'Ul~tJ'U (flltyll'Ul ~.:ji''lIfl1'U'U'{ 2545)

, d,G.f d d Z ~ y ~" ,., I

'lItl'fltlfl lJftflllru:::U'lH l'W1fJ11Uft::lil.:jIOlH Ln'fl1l1f1LfI'WI9l'U'H':itl'lleJ f1l'W'lIeJ'fItlf1V11

U'j:t:lJ1W 15 - 60 9flJ. ~umtJ'lftlll::ii'fleJfl~-1'VlVeJtJ'Ul'U~'Wiul!tlV"llihH1ftl'Wl'W Uft:::~tlf1~'Ul'Un

'i):::I~lJ~tlV"lil-1 Ise'hl

"~ 'j/ ... d '1 d "''''9 '"'UtI'I L'Ufldl'l 2 - 6.5 9flJ. Uft:::Vl1 8 - 20 9flJ. ClflllW:::U":::'ff'IJtl~ 'UlJ'fl11lJ'HCIlf1'HrIlV lJ'Vl.:jL'Ul'\W1

Y

i 'U ii5f1l1w:::tl1'U1l1U,,:::fitl'U'Ul-1U~-1 ilms 1~V-1~1ff5'IJC*ltJ'lJ11~tlWi'WU -U'U 'IJ'Ul~

Of • •

lHl:::ml):t:'Ulu1l1~ (fl)':iill lj':i'jlJID, 2541) lf1~tl-1U"fl-vl'1·nlifl1':iUtl'WYi'IJ1l'Wln'W'U lm:t:iliu~:t:..
IOlCltl'fl'il'Uil.ii~lf1!tl-1U"f1~f1mJ'jlflU"::: lf1'U~'UbY-1.. ..

, "'", 'J/ "o 'j/ 'j/, " v ea .Q I 0 v Q.I Q,I do 1 ,., 11) 9JGt I d d
CIllI'W mnv lJbYfJ"(;1lJl1-1lJff1'W'lJtl'lCllI9l'UI9l'llilH1Hl~'ff'UlI'W ~Vfl"1fJ LlJ L'Ufl~lJ'W'i):::lJ

5 f111W:::'IJ tl-1" l~ 'Wl'HlJtl'U n'W ul'1l'W ffl tJ'Yi'WiU'fI-1'f.J'IJ"(;1ll:::ii'IJ 'W1~'U tl'l" 1~'W '1'H~ fl11~'U ig'W

(':i:::.w bYlfl~f1, 2516)

• Of

'jltJCI:::lflV~ i'Uri1'U~W'l 'lJtl-1f1ll'1fJ'~'fffJ"~l1~ 11-1U
Y

sm ii5f1'1,:IW:::tl1'IJ':h u,,:::iiill~V1'ffllJl'jUll-11fl)1:::...tllff -1i~'jlf1'l1tl'U ms ci1EJ1'Vltllf1lfY

d OJ 9J ~I «=:l Q.I" ad. I

fl11lJ'ff1U~llJL1"~lJ"f1'IHU:::flCIlV1Jf1 u,,::: Doritis pulcherrima var. coerulea m'flllw:::m'l'IJ'fItlf1~
• Y

iU ~ 1'W'H5-1 U,,~ii'IJ'W 1'fl'IJ tl-1 'fItl f1'1f111\~ U-1 n'U f1ll' 1 fJ'~ ~ 11-1 n~ 'IJ 'fItl f1ii illi 1-1 'U tl f11l1 fl U V-1ii

9J I 9J ~9J CI Gl I I 'j/ i'j/'j/";' <!I I",... .oknm 'ff1'UflCl1tJ IlJL1~~'f.J'lJCI~H)fllJ'IJ'Ul~ l'Hty '1 fl11flCl1U lJlJ11~lfH)lU'Vl11l1 "f1l1ru~'UtI~'fItlmN
y y

H1U il'IJtl~f1~'IJ'fItlf1ii~~L1~ihh~tltl'U 1l'WO~i1~l~l,jlJ mllV i~~11J'W 5f1l1ru~'lJtl~fl~1J 'fItlf1i'U 1'Uii
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1 1 1 .1 Y ., .!i "" d .,; OJ
fIj 1J 9f1J'iJ~1Jj~flfl'lJ'fI1t1'CYljYl'W~f)jj1J'YIjfl ~Hfl'WLfl(deoxyribonucleic acid: DNA) 'VIYI'W'jfl'lJ

"IlJ!nfJ&'I'Ufl'lltJ'j~'WtJ'j::;L.f)'VI~~ 1'VI'WtlCh'l)Ju'lJ'lJW-l'W11n:::'U'fIrl'1'W~1'Y1mtl"l 'l7'W'iJ'Wf)j::; 'l7'lJUtltl11"~

)J'U'Wl'f11'HqJ'iJ'Wl~'Wl~'W~tJ~N'lf'fll'll'W (1ey'VIt 1'lJ lrl', 2538) l'f1lJ lf1j l1J 19f1J~1lJ1'HI~'il~ ,11"fl 'I
~'J1tJ'Ihi' un~~Ylq~mj1J~l'1'lln'fl~'Wl'Wj~'YIll'1f)1jll1i'lI9i"~ 1'l1'Wf)1'jl'li'l~ f)l'm"fllll~tI'W

" ":jf'WU'J'WU"~fl1'.itltlfl~1'Utl'llm IlJ 19f1J 'Wflfl'lllfli11 'WH~":::j~tI::;'Ufl'l1{),jml9f&'l~'U'Wl'f1t!n~~tJ11'1

'U~N1m IlJ 19i1J'il~lL~fl~1'1n'W ('w~V'ff1 lL'CY.:jl~fltl,2551) ~'Ifl11lJU~f)~1'l'Ufl'llm IlJ lCJflJ~::;l~'W

'Ii'€llJ" ~ Cl'llJl j ()1i'l usn O,:jfl'J1mi'll Yll~ 'IIfl'l ~ '1~;~'fIu~" ~~il'fI 1'fItI~ '1Ht~n~ ~U'fI'il::;i.irS1'W1'WU&'I::;

'jtJ11,:j~f)'l;jtu::;'Ufl,:j 1m IlJ 19i1Jfl.:j~ 'fi,:j'!'W fl1jfffl'l;jl~1'W1'WU"~'jtJ1H'Ufl'l 1m IlJ 19i1J~,:jl~'W~ ~

if'll:ijtl~'W;y1'W~~ f111lJ fflr)ru~flf) 1j ~lU 'Wflfl11lJ U~ fl~ l,:j'Ufl'l~~U~,,~~iA 'fIU&'l~ft11J1'j tlllli tJi '*.. "

tJ'l~ 1(J'b',r''Wflnll'i''lJ1l1\j'l'ftAi'~ (eJlJ'll fl1Jn'll'U'Wl1, 2540) ~1fl£hwlf'W f)lj~m:ll~flml!~

flnffmn lm·llJ 19i1Jl1J'Wf)ljffml1~'1ri'1'Wlh~flfl'lJfI1(/l'W19f&'l~ 1'f1t11f1j l1J 19f1J'iI~~

1fl s ~~~1.:j~1~'W U'H~.:j'nlJ'Ufl'l'Hti1t1'1'f'W 1ins jlJ'YI5flu'W~fldmtll 'WU1Lfli1t1~ 'rll'Y1,rl~l 'tJ ms. ..

GI tI, 3) b]" I v \1)31 d Q.J 0' I

YI'W~UtlHml,:j'U11'1 'CYl'lJ1jflYl'lJl'fllJflfl1fl ~1'Wf)"1t1 !1JU'fI'HJ'lJ&'IlJl'U~f)ljf)j~'iJltlYl'W ~Hfl'lJf)11
y~ «9 lqil Q cv ~ ~ ... 1 111' ~ d
lJl1~ fW'W'lJl'fl!1l'Wl~lJjnrufl1fl~~1'Wflflfl!lW,:jL'YI'Wfl'Ufl,:j1Jj~L'YIff l'YItl L~'WfJ'lJ&'Ijl~1il'W ~'fI'Hil'W

'YI'Wfl'lfl1t1L~'W~'Wri'1'Wf)~1t1'~rl'TU'W 11'H~,:jnl!U'fl~l1J1ij'j1J~l~fld'YIHf)1fll~ L'l1'W,j~'Hl'f1~lJYI'j.. .
d Y lIJ Y y..l. d '" .lI";lIJ 'd"j ,l .!i

11m: Doritis pulcherrima var. coerulea lU'Wfl"1t11lJ~fJ&'IlJ11,:jflf)~'W'fI'YI'W'I'YI!lJlJ~flYl'WllJfl'l YllJ

..f11tJl'Wfl1flm-Wfl fl1fl~~l'Wflflfl U"~fl1fl~~l'Wflflm~tI'ImUfl (j~Vi ~lfl~fl, 2530; 'CYlJfrfl~

'i'fliYl'lJ&'IV''CYlJ1J1i,2535)

v lI)" "el ~ Q.I c(Gt .c::-..e! t ~ <) d.d. d
fl&'l1t1U.j~fJ&'I1J11~1Jf)1jm~~ltlYl'W~ l'WUfI'lJV'W!'flUYI'lJ1Uti l'fl'W19W1J1HU9W !L"~

tJj~!'VIffl 'VItI ffl'Y1'i''lJ11'YI~'Inl! u 'fl~11J1ij j1J~l~~YI'lJ 1'WtJj~!'I'l ffl 'Yw,!'W f)~1t11rl'~1 ~,:j~ n 1':i f)j ~~1 tI

d~ i.Of ""d. 'Y dl d", d
lL~fl~11JlL'W1~~I'U'lJ'VI,:j3 lL'W1fl1tJ 'WP'lflll~'lJI1J&'I~1l1'W1'W1Jlflfl11"1'W11J&'I~~tI11J&'I~ll~lJ'U'Wl~mfl

1Jlfl~'Wl~'\.JI~'I~fl~lrJfJ'W(dust seed) ~~~fl'l;jru~~ rJ1t111U&'l~tJf.),:j~'j,:jflm,:jfl~1t1&'1fl'i'flrlmtll 'Wl'lJ~~. ~

~r)Ylfl~ (embryo) !L~hj~m'YIlj~~~1JlLn~ h;~-ff1'W ~11J'W1tJ'Wl~mtlf1J'YI5f.)~h'W ~'l'fI'lJ'Wl' tJl1J'W

l'lJl~rJ,:j ~tVirJ'Itll~Vfl'lJl,:j'l~~lJ!1J~~U~l'Y)l'!'W ('thm'l !'Wm'Wll, 2548)
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~ ~ "9) d, v .J 1 Q.I.c!t I Q

'VI'Iumun 'U:J.J'U'WlLft::1:: tI::;nm 'VI "b''iJ::;'IJ'UtJQf)1J'V'l'lflL~1:I::;"b''W''

91 d ~I ~ d 0 i j} 0 02.2.1.4 fll':JtJ~llt1" (staining) !u'W11i'Yl'VI1 'Hffllll1fl~11'iJff'fJ1J'iJl'W1'WU"::;'iJ1U'Wfl

rl'flElW~'UtN 1m III lCJf:J.Ji'Ul~"b'U~"~"b'iJ~ 1~ ff~1~i'Ufl11er'fJll 1m IlJ ICJf:J.Jl~Hri acetocarmine,

propionic carmine, aceto-orcein, lacto-propionic orcein, carbol fuchsin Uft:: Feulgen stain llJ'U~'W

~.:j 1'U.yj"b'H~"::;"b'iJ"'il~nl~tI~nm~1 ~'Wflll dO:J.Jffl!~fl~l'1n'U 1 'Wif'iJ'ilU'U l~ij~flTI'H~,:jfi'fJ ms•
cJtJll 1m i:J.JICJf:J.Jl..r!lJ'UUtl1J (band) l"tlff1'U'UtJ,:j ifl':J I:J.J1CJf:IJ~~~ff'il~:atJ'Wff1'U'UtJ,:j lm:JJ1~'W ms

'" d _ I '1 "1 "" "".'1' .<I' '" ~ 0 11" ""'" lIJ" ,1fl~Htl1J'iJ~:J.JU1~ !U"b''U 'Ufll)Jtml~'l1'iJ &'U:J.J'lJtJ.:jl'l'lfl!~1:I::;"b''U~CJf,:j'ffl:J.J11fl'Yl1 "'HftltJ1li !"Ufl

C - banding, G - banding, Q - banding a,,~ N- banding l~tJ hJ'W"b'ijtJlJCju:IJ~ ..:ltI C - banding au::;

v " J'w d i" 1!J ,,~'" """'1 I ...".,j ~ "l'IJlJ}J'I..II N 'U'fJfl'iJlfl'UtI'I:J.Jf)1) "b'ltJ'I..I&ClI:J.JClI'I:J.J'fJWfflJ1J~ urns tltJ(Jffft1fJrl'l..l.:jlCll1:l"U"~WtJlJlJ1Cll""

o '1"1 '1 '" ....x Ii]'" 1!J'-'VIll'l1 f'I) l1J CJf:J.JlJf)11m::;'illt1~1ll1fl'IJ'W L"UflltJ'U &ClI:J.Jcellulase, pectinase a,,:: macerozyme

I Q.I • 4!t :'1 3}
alcoholl : 3 t1"1'Wfl1J glacial acetic acid 1 ff1'W 'H)U Carnoy's fluid !u'I..I~'1..1

, ='1 ...,.,.d 0 'I 3) " ... ~I "2.2.1.3 ms tI tJ tI ff ft1U (maceration) !uu 1li 'Yl'VI1 L'H1Cl1"ft lWfl~ 1UU ruuu !ClI1:I"

p-dichlorobenzene U1:I::U-bromonapthalene
Ad! ..A 0 d'i3)Q

2.2.1.2 flUf1-.lff.fl1l'1'U'fJ-l!'W'fJW'fJ (fixation) L'V'ltJ'l1Q~m1'V11-l1'W'UUW]m" 'H!11
d 1 d1 JJ 0'...I 0' Q.I d <V .c!I ~ ..:::l t .ct
'VIff~ 'W'lJW::'VI f1Hffll.:jU1:l~ tJ'I f1U) ~ fl'fJ1J'U'fJ.:jL9f1:l"fJ-lf1.:jlJ1:1flll ru::!'H llU 'U!~ u Ll'11!f'llJ'U 'I..I:J.J'Hft1 tI•

". l ,.:::. ~ ..:!t ~ d 0 ~ t odd I

'If'U'' ~1:J.Jf111ll mlll~LI'lJ'IJ ~.:jl'U UWU'V'l'lf'VI'Wl:J.J1ffflEll 1"b''WLl'11 ,,:: ft1t1'V1lJt1"1'Wrlff:J.J'IJn'I absolute

d Q.I 0' ~f <C:\od G) ~ d -=- 4.o:::i
2.2.1.1 f)11'HQ~1.:j"b'l'I'iJm!CJf"" (pretreatment) Lu'W1limll"b'LI'11!f1lJ1J1-l"b''W~'Yl:J.J

rl"~ tJ fl1151J 6.:jfl11 ff~ H fflfJ 1fJffiJ m~" !vltJ 'I'll 1..rl f'l11lJ lCJfll 1l.i~fl~.:j 1115-llL~ ft~,f1!CJfft"
Inrlu lCJf:J.Jnfl11'H~i1J'WUft~m~'iJlt1'fJ~mfJ'1'WLCJf""mr.:j'iJlfl'l'llm1 squash 'I'l1'1..r~1t1~~fl11ffmn

o _I' I '1 1 ~ dd ... 'l~1!J~ I, ""...eiu 1'U Hft :: 2 U 11-.3 f11 &:J.J CJfII 9f.:j ff 11 ! f1II 'VI'U uu L'lf &~ U fl l f1""b' ClI'W, 8-hydroxyquinolin,

~ d'..::t tid ..::!l d' ?-I Cl

'll''U (basic fuchsin) f111:J.J'U (carmine) U"~'fJ'fJ1CJf'W (orceine) (tJ'll'U'VIl'Iti 1,!ty'Ulf1 H"~utl~li~l

"2550) '1'Wfln1t1 i,rfl1dffflEll~l'W 1'W1f111ll 1CJfll'1'Wu~ft ~"b'iJ ~ ll~ij,r'W~H)'W '1'W
d ~,i
li 1 ~ fl" l'I fl''Ylli ,

"fl1')ffflEllU~fl~VH)'UtJ'fJfll11uft~nTI'1'Wfll'm'i~ tI:J.J~1'fJdl-l-crl'H-r1JffmJ1lm III ICJf:J.Ji-l-U

'VIl-l~1'UfllfJlmf11'Yltl1'IJeN lf1,) III lCJfll f)11flflInl'H.l~mlllfll·H,rl~'IJ~-l1 mill ICJfll '1'W,)~'11'h-lfl1d

u,j-l!CJfft"u1J1Jlll If:);ff (mj'l:I!)l ftlJ'w'W1il~m1, 2546)

2.2.1 l'Ylf1lJf1'l'Ufll':Jffmn 1f1,) III 19f1l

1m llJ lCJf:J.HlJ'W1m 'Iff~H'Yll-l'i'W lim ,)ll~ijmu ff:J.Ju~ml'll~fi'fJ ffllll'Hl'l'll• •
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d 9) 'J) d 9) 0 1 q 9I.c<1 QI

'Wl'YIUl:l~tltllJfl1tJft Feulgen 1Il:l1'Y11f11:isquash method fltl &'lfftaceto-orcein u1flf1111'111'il'WlJ

~1'W1'W1m 1lJ 19f1J'V'liJ11flft1t11~'l111t1~tlJ'W~'Y'Il:lf)tI~ iJ~1'W1'W1m Iu 19f1J 2n = 38 ril'i.J

fl'fllm'YI'V11::;'W'fItlV~iJ~1'W1'W1m IlJ 19f1J 2n = 76

'ill~n'V11 lh::;11ff lI'f1::;1l'W'YI'Wl'l111Ul1'i1~1 (2549) i~fffl'l:l11m 1lJ 19f1J'I.lf)~

" "
~'Wq~rJ'W li1U.:J'illm1flfl~1t1 i~l~lJiim'J I~~ tyl~lJ 11'111'f1::;ii:i'in hnJ<"} lflfl<\i'W'1111M'iil tlf11ft'WiJ

19f~t1~fhci.:Jiif11'Ju,j-:j~ 1lJlflfl11q ~ f1l'f1gl.l<"}ri1'W'lf1-:j11m~lmJ1::;fflJ 1'Wf)11lnmJ ~ 1t1:il n flf11t1'~

1111t1fltl 'lfJ.:Jnm 7.00 - 8.00 'W.~iiftfl1'Wl1tJ-:j.yh I'll i.:Jl ft ttJ'W;\'W

2.2.2 fllJffmn 1m IlJ 19f1Jl'Wflt\'1t1'~·lf'I.1fl~1~"I

f11'lfffl'l:lllm Iu 19f1J1'Wflft1t1i~III'i'fl::;9fiJfl 'il::;ii<Jf1.:Jnm~1l11J1::;ftlJ 1'Wf111IniJ

~1tlU1~11{1::;11if)111'Wfnlfffl'l:ll~l1l'1fl~l.:Jt1'WmH1 'lil ~1DU1~1<Jf'W
ft1~ru ''lftll'il~ty (2538) fffl'l:l1~1'W1'W1m IlJ 19f1J'Utl-:jflt\'1tJI~'I111t1 Dendrobium

superbiens ~llJ'W~'W'fItJtI~ 11'f1::;tl't'11m'YI'YI1::;'W'fItltl~(allotetraploid) lfltJInlJu~::;11<Jf~1udHUmtl

l1fll'WftlJl:l::;l:lltJ l-bromonapthalene IlJ'WI1l:l15 - 6 9flJ' ritl'W~u::;l11i'llI'1~~I9f'flt1;\1t1 acetic
'" 31 tid d' q IV ~, a'

alcohol fl11lJl'UlJ'U'W90 l'llml9f'W1'1 'W1'W20 'W1'Y111~.:J'il1fl'Wl.Itltlmwm9fl:ll:ll'W1 N HCI 'W1'W10

,
l.h::;~lJff lHlf'YItl-:jl'll, 2543) ff111i'iJf11'Jfffl'l:l1Im IlJ 19f1Jl'Wm)/lt1'1~~::;ii.utl '~nJ1tJiJlijtlIVitJiJt1iJ

Vhg'W<"}flDflt\'lt1 i~llJ'W.w'lfV-:jtllfftJ~ii f11'Jffl1-:j 'J1nmmn 'Vh111'1'WflU lnml'wuN'llmtJl1 n
.10)91 d 10)91 ... I .J '" 1 'I' 1 '" . 10)91 '"ffllJUflVI1 tflnfll11ml::; tflI'11tltll~'YIft::;tl1~ msnrnn fl'J IlJ 9flJtJ~ft1lJnfl'YI1 &fl'il1f119f~'fI

~ ... "''' I '" 10) I "" I d'ffiJ'Y'I'W~t'W'l::;tJ~f11';i11iJ.:JI9f'fl'fllllJiJIlJ tl9fft'Utl.:J pollen mother cell (PMCs) f111UlJ~I9f~~u~
" .

lf1fl<\i'W'WltllJt1'Wvil111'rfilJItlf11ffl'WfllJtrlJ~ll.11'W 1m IlJ 19f1J ul'ifl lJfffl'l:l 11m I),)19f1J1l.1flt\'1tJ'~

J'WV-lii.utJ,J1t1fltlUfltJ IfllllJ 19f1Jii'Ul.I1fll~mm::;iilfl'J IlJ 19f1J~1'Wl'WlJ1fl (Withner, 1974)
v

,,: ,d Gt d cv ,dd , .cS:
l.Itlfl'il1fl'Wq~ f11'f11W::;9f1~n'fl1'Y11l1lJ1::;ftlJI'Wf11'J1f1iJI'11tJtll-lflmHll'1tlfl n fl'fl1:l1
" ,

1m IlJ 19f1J ft~'W'J l;tl~h! (2546fl) mllTh q~f11'f1Vi1l1lJ1::;ftlJ1'Wf1111nmJmtl'J1flflt\'1t1'~fitl 'lf1.:J

~ ~ I I rJ' ~ ,d"d ..J
'l 1fll1 'Hl'llmtlUtlCfl 1CfltlMfl'l:l11'I.n~tI::;1'11~<"}'UtJ.,:lf11'J11m19f'fl'fI 9f~'l ~tI~f11'llllJ~I9f'fl{1'Y1ll1lJl::;fflJ'YI"lfl

ff111i'lJf11'Jfffl'l:l1~'ll1NII'fI::;~1'W1'W'Utl-l 1m IlJ 19f1JflD 'J~tI~llJml<Yhl' (metaphase) 'UD~f11';i11,j-l
, " ,

19f'flt1l1lJlJ'll 1'Y)C~"1'l11DIII ltlciff Ii1D-lU1m::;tI::;~~mh11m llJ 19f1J\}::;l1fl~1i1'Wlhrcp)lh h1ffllJ1'lfi

lJtl-:jllil.lnJ-iN'UtJ~ lfl'J III 19f1J';\i~l~tJ (1ff'YIi liJ'~, 2538 ; tllll1 fllJfil1'W'W11,2540 ;v •

I... 91 0 .J1o) 91 ... ~ 91 'I' 'I' 'I' I d ... '" "N- banding mlJ'(lfll.l 1Hlll.11rHl'YItfllJl:illJfll.ll1Jl.I'UUl;d~'UtJ-:j &f1:itlJ t9flJlm-:jlfltllfl'W l'WtJ-:j~lfliu
..

.;j9fIl~{1~'lfiJflu~ihn1lJ~1Ivn~1'W1I~~~lIvi~ 1m IlJ 19f1J (fflJfffl~ Dfiff'YI1l11tU'lf,2545)

8



"... 0 'i 'I "d I v lIJ" d
mnuumrns squash method !~t1 !'lfff aceto-orcein 1'I1J11 fl,,1tJ I:IJCyrtopodium hatschbachii :IJ

hW1'W Ins ilJ 19!1J!1J'U2n = 46

.d a 0 Q d "" "d q d.c!!l Q 0
HCI Y1~u!'I1fJlJ60 C 'U1'W15 1'U1'VlU"1tJ'eJlJ~1fJff Feulgen 1'W'VllJVllm~~W'I1fJlJ4 C 'U1'U 30

"d ... 0 1 q 9)d "" ...I r/ d rI ,'U1Y1- 24 'lflJ. mnuumms squash method ~fJ l'lfff aceto-orcein fl11lJ1'IJlJ'U'W21u'eJ'jl91'W~'W1J11

'j/ "I" do 1 1 1 v 1lJ"flmtllllfffJ" Paphiopedilum lJ'iJ1'W1'Wm :IJ CJi:IJ2n = 26 - 28 11rl~fl"1tJ l:lJfffJ" Phragmipedium

ij~1'W1'UIns 1:IJ1CJi:IJ2n = 18 - 32 ri1'Wfl~1t1i~fffJ" Cypripedium ij~1'W1'U1m Iu iCJi:IJ2n = 20

SurencisJd et al. (2007) ffmn~1'U1'W 1m 1lJ lCJilJ'Uv"fl"'1tJl~ Cyrtopodium

hatschbachii 1VltJU1~15d1"U"ltJ'j1fllJ1'11q~1";'W1CJi,,~i'Wffl'j"~mtl 8-hydroxyquinoline ~fl11:IJ

" v .d... D ~ <9 "''Il'U:IJ'U'W0.002 M Y1~W'I1fJlJ25 C llJ'Unm 5 'lflJ. um:~'j.:jl91"" I'Wlactic acid: ethyl ethanol

V~'j1ri1'U 5:1 ~'eJW'I1flij 4 DC 'W1'U12 'lflJ. 11"'11nlJ~1'eJd1,,'l'WmYl1'WV" 70 lUV{I~'U~ ~VW'I1flijq tU q qJ

" ,
4 DC 'I1~"'iJ1fl,.r'WcifltJ1wfl!·lm~'t'W 1 N HCI -vi~W'I1fJij 60 DC 'U1'U 8 m-vi U"'1~VlJcX1fJiYFeulgen

$I" _I '" d ",.d .... D ~ "" "''I
acetic acid fl11lJ1'UlJ'U'U45 1uV'jI9f'U~ 'YlfJW'I1iJlJ4 C IlJ'Ul1m 5 lJ1'Y1lm~tJ5mWfl191"" L'U1 N

d "''I "" ,,'" d'11fJ~1"'If'WL91"ftLu ff1'J"~ft 1£.1PDB u 1'W3 'lflJ. !m1tJ'eJlJ~1tJff carbol fuchsin 'WllJ 30 'W1Y1 H" \llfl.
"fl1'j~'j1'i1,.r1J~1'W1'W1m 1lJ 19f1J'i11fl19",,,umtJ'j1fl'U~"lflV,,i1J1Hf1V 2n = 2x = 40

Cox et al. (1998) H{ijfl1~fffl1l1~llJ1'U 1fl'j 1lJ 19f1J'l'Ufl"'1tJ'~ 3 fffJ" f1'eJ

Cypripedium, Paphiopedilum 11"~ Phragmipedium I~tJfl1 srl~1iiV flU" 1 fJ'j 1fl~ ti1~"ij ms
... ...1 ,., 0 lIJ_1 '" "''I .d "" .dl'iJ'jl.1J1~lJ~lm1'Ul Lu'l1q~1"'If"H91"" L'Wff1~"~mtJ 8-hydroxyquinoline Y1fl11lJl'UlJ'IJ'U0.002 M 'Vl

... D ~ :: <9 "''I 'I
~W'I1fJlJ 18 C IlJ'Ul1m 4 - 5 'JflJ. 'iJlfl'U'U~Hl91"" L'U absolute ethanol: glacial acetic acid L'U

, "
t)ml~h'U 3:1 (v/v) .yj~W'I1f.lij 48 DC l1J'Ul1mmh"utw 1 'JflJ.'I1~"'iJ1fl,.r'W~ltJU"ltJ'j1fl iuu'lii'U

"
'VlHi'tJ uCJil9i\l(2551) ffmn~llJ1lJ 1fl'j 1lJ1911J'il1m9l'''~Um(l'j1fl'UV\lfl'''1tJ i~

" ,
1flV,,'tlJ1H 'WlJi1 oM1"n"1l11'11lJl~fflJ'l'Wfl1'j1~1J19i1vd1\1U"ltJ'j1fl5~'tlJoM1\1 8.00 - 10.00 'W.une

'" , $I ~l'j/"";''''o 1 11lJ1'Yl'WlJ11 mntJ lJlJl1\1lJ\lllJ1'W m lJ 91lJ 2n = 2x = 38

v 'j/ '" d "'.,; 'j/ 't 'j/ '" ''I ...! <9 "''Ifl11lJL'UlJ'IJ'W0.2 LU'eJ'jL9f'W~l'W'eJm~<;J'W'I1191""V~ L'W'j~tJ~LlJ~11~ff'I1""'il1fl'W'W~Hl91"" L'Wacetic

alcohol 90 LUV{L~'W~nV'W~\l~u1'udvtJLWm9m~'llJ 1 N ncr ~VW'I1flij 60 °c L~'Wn"l 5 - 10. "

'W 1IU At oM'llJ J1 tJ1l'mrt n fl1 'W191"" 1 ~ tJIJJ $I 'eJ"H1 'Wfl1 J '11tJ~ 1" ; 'W191"" 'llJ n 1~ " ~ " 1 tJ•
y " ~ ~ c..ci d ...I .J

paradichlorobenzene (PDB) U"~tJ'eJlJVl1tJn carbol fuchsin 'U1'U 1 'lflJ. llJ'U1lifll'H~':WlJu"lm1fl'Vl

mlJl~nlJ U"~\llflfl1J~n'il,:rlJ 1rlJ 1lJ 1911J'WlJi1191""t1"ltJ~lfl'U'eJ"fl~1tJ'~~'U~1"HnlJ 1'U""ij

~llJ1lJ 1m 1lJ 19f1J 2n = 56

~lJlJYi'W6 \!l.1J'U1fl u,,~1JtJdj~l lh~fJ"Ylf1'Vlt (2550) Yi1fl1'jfffl1l1'111~llJ1lJ

1m 1lJ 1911J'il1m91,,~umtJ'j1fl '\m"fl~1tJ 1~~1~" 1~tJfl1'jUlI9i1'eJd1"umtJ'j1fluoM'l 'Uff1'j 1fl"~ci'U
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,d '1 d .IV IfldlllfJ11'W 1'W'YI!11'1J1:::;fflJ'Wf1l 'j'11~!fl1'1'!1TI'lJU'II9f(l(l!fl1fJff11Cl:::;Clltl 8-hydroxyquinoline flTHI<J1

VVl'I'WBtI I '!IlL UCl:::;'iJlf1f1l'j1'l11'il,r'lJ~1'W1'Ulfl'.i llJ lClflJ 'W'Uil I9fCl"UCllEJ'Jlf1'UV'If1ft1t111i'

"",0 1 1 1 .d <jI '" &Ull'ltJUCl lJ'iJl'U1'U fl'.i :JJ Clf:JJ211 = 76 Clf'lffBWflClB"lf1Uf1l'Jft'nfll'IJV'I Tanaka and Kamemoto

(1984) ~TIUilf1ft1fJ lli'ull'lu'U~ii~1'W1'W 1m ill lClfll'1Jlf)f)11flft1t111i'~1~'11f)UUl'vh~1 vh hi'!f1llq

e Q <V Q,I I 1 'IV '" '1U1I.flU~I1V'I 'il'l'l111l'IJU'UlLntA lltl ~"ll'I'YIfl'Wflaceto-orcein squash and Feulgen stain techniques u

~'W"h'W1Jmtl'Jlf1'IJu'lf1ft1t111i' 'V'llJil f1ft1fJlli'li'l~'1ii~ltA1'U 1mIlJ 19f1J 2n = 2x = 38 '1'Wr11'WU.:J

I~V1tiU f1lUH1'Wl i '1f"ll'f1l'W'Ul1lm:::;flW:::; (2551) 1~'J lfJ'Il'U il1'Y1fliJfl~!'I1lJ1:::;ffllffl'l1 f'Uf1l'Jfff1fll" .

.I "" dOL 1 1 I 'J) 11} 'J)'J) d ~ "" .I1'YI'YI'J:::;'V'lClUVll(tetraploid) flUlJ'ill'U1'W m lJ 9flJ 2n = 4x = 76 ff1'Uf1Cl1t1~lJlJ11'1!lJtA!flTIClUtlll

(diploid) ii~l'l.n'WlmllJl9flJ 2n = 2x = 38 1'lf'Wl~V1n'lJ ~lJ'W.y;TI6 1,Jty'Ulfl UCl:::;iJv:::;i1l1
#::! 4!::'l 4 dll) 'J) 0 & r? Col ~ v L1" v ~ '1 ,f dl1n:::;fJCl'YH1'Y1li(2550) 'YI!1l'YI1f1l1f1'f1flll9fClClTI'Wlifl'lff!fl1'UU'If1Cl1t1tlJlJ11'1 'W1'IJ!fl'V'l'W'YIflf1~!fl1f1l

"" 5/ V 5/ d 'tV IV do'Wl'YIUCl1VUlJ1l1Vff Feulgen TI'lJ11 'Wf1Cl1VII E. aspromontana 1m:::;E. schubertiorum ll'illtA1tA

Ins III 19f1l 2n = 2x = 38 "h'Wf1~1V'1i' Neottia nidus-avis ii~1'W1'U1m III 19f1Jl~'U 2n = 2x = 36

Grabiele et al. (2010) '~r11f11'Jffmn~1'W1tA lfl'J III 19f1Jt'Uf1ft1EJ11i'Sacoila

argentina ~~t'lj'Uf1ft1vlli'ih~'V'l1J'YIHl'lu'Wm,:ju'Uu'l1J'J:;I'Y1f1' Argentina IllEJr11f1l'Jffm,:1l '1'Wf'll ~~

riU'UUCl:;'IlllJlU']h~u'I1 V!fl1'1~TII9fCl"'l'Uffl'JCl:;Clltl l-bromonaphthalene ~~lJI'l1 'ltAUtim .nihi'u'l. . ..
IlltH1m 3 "ll'lJ.Im:;VUVWJf1I9fCl"'l'U 1 N HCl ~~W11iJii 60°C 'Ul'U 2 m.yj IIft1r11f1l'J squash

'i 'I Vd V 'J) .1 .I d .I I 'J) II) 'J) d
method ~I'ltl~"ll'ffaceto-orcein fl11ll1'IJll'IJ'U 2 IlJU'JI9f'W!fl'V'l'U11f1Cl1V~lJ Saeoi/a argentina II

~1'W1'W1m IlJ 19fw~'U 2n = 2x = 46

f1l'JI'l~~19fCl"~1t1 absolute ethanol: chloroform: glacial acetic acid: formalin '1'W'!)mll~h'W
.d QI ! I a' .d ~ 0 ?I

5:1:1:1 (v/v) 'Ul'W 5 'Wl'YI'lHl'l'illf1tA'UtlUtIIWfH9fClCl'1'W5.5 N HCI 'YI~W11~lJ 20 C lu'W1Tt'l120

~ \I]!V I

Neottieae 3 "ll''U1lt!flUf1Epipactis aspromontana, Epipactis schubertiorum U,,:::;Neottia nidus-avis

1 "" "1 1 "'>." V V .1 old oI,d ."V ~ 0M11Vll'}'1"ll'TI!9f"" 'W fl~'!I9f'Wfl11lJ!'U1J'U'U0.3 !lJtJ'.i!9f'W1'l'YIeW11f11J11tJ~ruunm 2 "ll'lJ.HCl:::;Vll. . '"

ill V 0 -'l 0 1 1 1 V II) 5/'1 •Giuseppina et al. (2010) t!fl'YI1f111f1'f11:11'iJltA1'Ufl'J lJ 'lHJ'lJu·mr;ntl tlJ ~'Utnbe

10



'" "i '1 "i Ii) 'd 'OJ "I "" 'li 'li' d' 'li <9"fl'l:lW:: 1m IlJ !"lIlJ !lJlJfl11l!Ul'lflI9l1-:Jfl'WUft:: !'W'Vll'1I'1Hfl'W'UllJ (11m S% :lJlil1'WVCJl1lJltltl'l

Vl'U":hI'iWij~tlfl11lJ£J11'\Jfl'l1m 1lJ 1"l1lJ S% (WJllJtll1'Ufl-:J 1m 1lJ l"l1lJ~l~fl~'1;l1'l / fll1lJV11'Ufl"l•
"I "

lfl11lJ 1"l1lJ-viI'llqJVi"lI'l) u,,::l'ilm~tI F% (fl11lJtll1'IJfl"l1m 1lJ 1"l1lJ11'U'Uff'U/ fl11lJt'J11'IJfl'l

1m 1lJ 1"l1lJ~'Il1lJ\9l) 'IJV-:Jfl~1t1i~'1;lflft'l111vulPi"::"b'UI'IUl9lflIPi1"ln'U~'Il'il S% ~iil'illJlfHl'ffI'l"l":h.

"
WU~flnlJ (Winston et al., 2001) UlPilU'lJ1"lfli'''If111,r'U~1'W1'W1m 1lJ l"l1lJm'il'il::lfll'lfl11lJ~\9lVlml'l

rdv-:J'illfl1m 1lJ 1"l1lJiJ'U'W11'11~flLl,,::iJ~1'Wl'UlJlfll1~fll'Wfl~1t1'1~'fffJm~tl1n'UiJ~1'W1'W 1m 1lJ l"l1lJ

,., o'l'lii' "'0 AI' 11'1 Ii)'li ,": ,Jd<!l , "" ~'"
t'VIlfl'W'VI1 m lJ'ff1lJ110'ilI'l'illU'WflllJ11"l'Ufl'l ns lJ !"lIlJ !\9lU\9i'ff"ll1'IJ"l'V1Vl"b'UI9l"~"b''W\9l'il::lJ''fl1JW::

Itl 'IJttl fl~ mHum Vll:: ~ 1fl tl ~ fllJ W:: 1'1fl11 V '1'V11J ~.:j 11'ff\9l.:JU"l~ 1 'Ul'U 'IJ'IJWIU,,::111i 1.:J'IJfl.:J..

" ,
fll1fffllJ1~1'W1'W lfl'l IlJ l"l1lJ'UV"lfl~1t1'1~ltl'Uflnflmn'li'm.!"Yi'U!1'WViiJfl11lJ"hf1tylPiv

" ,
,r fllli' inls -:J~'UTIl~Uflth-:JlJlfl 't1-:J'1'U$ll'Wms >ijl'l~lU 'Ufl"b'UI'IU"::mr 'ff~l-:Jftfly.j'fflJli1fl-:J'illflfl11lJ. . ..
I'U'UmJu 'UV-:J19l'U~fl y.j'fflJ~ lfll'l ~'W (hybrid sterility) 11fl 'il::l~ln 'li'V"ln'Ufl11 hh 'li'1~nu'UV"l
lfl11lJ l"l1lJ'1u'Uw::~iJf11';jutJ-:Jl"l1,,~iY'U~'U'lf 'l'W1~'I1'h:j'ff1t1W'Wivifl - mj~iJfl11lJUI9lf1lPil-:Jn'W'VI1.:J

2004)

<!I '" Ii) 'li , v lit 'li i 'QI ''1 'li Ii) 'lirrunsnuuuu !l'Il1fl"1ti IlJ Epigeneium makaharai lJ'ill'lfl~ 'Ufl"lt1 !lJ'fffJ"'I111tJ (Tsai et al.,

Q.I ~"Q.I " \')" 0 ~ I ,fl11lJ'fflJVl'W'li'VINVl'W'lim1lJ'lJfl-:Jfl"1lJ nran "l111 £J'il1'U1'W12 'll''U~ Vl'U11 'illfl1::tI::l11-:J'VIH• q

"
~'U'lim1lJU"::11YJ1'UlflU'ffllJl10~lU'Uflfl~1£J'1~'fff1"l111{J 11-:J12 'lfU~VVflt~'U 4 flrilJ Uft::

• • q

fl~1£Ji~'fffJftl111V 1~£Jfl1';j'l~-ci1~'lJl'lJ'ff'l'W internal transcribed spacer (ITS) region of ribosomal

DNA '\n)"lfl~1lJi~ulPift::'lfU~lJl11ml::M"1~'lJl'U'ffl\9l£J1n Neighbor joining method lvltll11

Vd1~ '11Ol'lllJ ''Ufl1j~lU'Wf1'll'lIl'I.w'lf il'ltJ"r1 ill'il~ '~~m.JW::Yll"lffW!1'Wl'VItJ11~'W'Um.!"

~ 1.J1m 1~l'Wms 11m 1::Ml11~tllmJ1ff1'ffI9l{U ft:: ~1U'Wn.w'lf1'WulPift::'lflll'l ulPilun ~lJ.w 'lf~ iJfl1UJ

"lfl~~l'In'W 'Vll"l~'U'lim 1 lJl1fl'il::ih 11:i1"l~fllJw::ml1tJfl~"ln'U 1.J1"lfli''Hll'il111 '1,rlfll'lfl11lJff'lJ'ff'W 1'U. ..
ms 11m 1::Ml11~V1'V1Vlffl'ffl9l{~Ofl~V"l ~"I,f'W1'W1:l'i1'ilU'Wfll1~lU'Wfl"b'lI\9lYi'lf;"I~V"ltl1flV~fllJ w::.. .
~'UG'):i1lJ$l1lJ 1'lf'U~1'U1'W1m IlJ l"l1lJ Ufl1!V i'VIil (~lJ'WViVl6 1Jty'Wlfl u,,::iI£J::~\9l1 lh::fJ"Yfl1'V1i,

2550) '1'Uti 'il'ilU'U'1$liJfl1n'hl'V1flU fl$ll'Wi1 1lJ1"f1"lJ11~1 'Wfl11>ij1'l~lU'Ufl"b'UI'I'\H)"lfl~lV l~1'li'U. .

31 '" "" '31 lIJ3I .J PI """ 31 1i)'li'li":,J PI"''''\Hl'ffW'UlJ~ l'U11m11V UjU~"I~lm"ll"lllJ'Ul'V1'VI';j::Vl'M)V~mllll::!f)~lJ1'il1flm'llV !lJ1J11"1"l1~11J'UVl'U~
v

<!I
Vl'U!l'U
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. . "
1l1::mlulP1''';W 2 AmmYi'fl lijVl111L.u'lrif)1'.iUlhI9f'fl~UUU ilJ AVclf'ff II lClf'fl~'flf)-n'lffV.:JLClf'fl~ 'il::... ...
mj'l~11~V1Wf) AmmYiI9l~mijfl'U lilL M'lM1Clf"Cl~~o~ijAm All AClfll!1]'U1Hm'flflV~~1'U1'U 4 LClf'fl~

lrlfli'U"l'fl m::U1'U m'.iU1i.:J1Clf'fl~ '1'Wf)""1tJ'~ !'JtlA (pollen) 'il::lnlPl'illf)m'j'j1lJf)~lJO'U 'tIfl.:J1Clf'fl~~f)

'1'W'.i::v::llJ Aflclfff II !~tJf)11 ffllfl{mlPl (sporad) !L'fl::l~VmClf'fl~~mf.:j 4 J'Ul11'Y1U'Vl'J1PI (tetrad) ri1'U
0' , o'd' III t .1 0'

lClf'fl'fl~f)UI9l'fl::1Clf'fl'fll'.iVf)11 IlJ LfI'JfflJfl'j (microspore)

.. .
.:=t..::a , ~ Q.I .d

meiosis II 'YIlfl'flIPlVL'UV.:JO'U(ml'l'Vl 2.1) . "
t'Um::U1'Uf)1'JU1i.:J19f'fl~U1JU'111 AVclfffLijviY'Uff'flm'.iu1i'l19f'fl~UUU'lJ lVclf'ff I 'il::i~•

19f'flrl'~O~l'WTW 2 L9f'flrl'1'f1vU\9i'fl::19f'flrl''il::ii~1'U1'U Ins Iu 1c)slJ1i1'UmJl'I'flvtJ1l (haploid : n) flV

~1'U1'U lf1'J ilJ A9flJ'il::'fl'fl'fl'l111'Ufl1.:J'l'Tcl'l~fl'lL9f'fl~~'UnlIUlPli'flVL'UU~'fl:: Afl1 All AClflJ'il::

, I " •

fl11ll'fflfltyl'WV'I'illf)lil '1M'lnlPlf)1m'flmll~tJ'U~'U ri1'U'J::'l'T11.:J 1m 11119f1l~mij eu ri'l rl'fllM'lnlPlf)1'J

"nm110u 'UV'I fi'Uu 'fl::an'fl fl11lJUI9l O~ 1'1o'U'Yl Hi'U n f)'J'jll iU l'U'fl 0 lil '1,r -W'lf'lfil lPI'I1u ij fl11lJ. . "" . .
'I'T'fllf)'I'T rn V'Yl1'1i'U 'f!f)'j suu If);i'U uaem 'ilnfl '1'l1'ln'fll1]'U iY.:Jij'lf119l'lfU 'fit mj (speciation) '1'UVi"l1Pl

... "/'1111" • 0' 111')""".1 v ....
(1"l'Vl1i 1'lJ Ill, 2538) ~U1'Um'JUU'IL9f'fl'flUU'lJ III L~9f'ff1J'j::f)~'lJ1PI1V 2 '.i::V:: flV meiosis I U'fl::

• 01 ~"',Q ~ I rI ~ Y ~I!J Q,I d'dd
msu U.:JL9f'fl'flUUU III &V9f'ff nru m ::U1'U msu U.:J19f"Cl"Cl1'Ylfl'ff'.i1.:J191'fl'fl'ff'lJl'I'U ~ 'Ylllf)1'.i

'fl19l~1'U1'UAm All A9fll'fl'l fl1.:J'I'T'it.:J l~~'Yh '1M'-W'lf~LlI'IJ~l'I"Cl~(J~Lrl~ijf)1'J ~'fflli'W'lf O'U 'ffllll'J (lV.:JfI.:J
." .rf)1l1f11111 l11'Ulflf) i{f)1l ill'U fl.:JiY'1li9111P11'I'T~ 1 '11'U1~1¢{ rn 'Juii 'I 191'fl~uU U '1ll Aflclf'ffl11'U f) 'fl '1f)n n

• 1' 1 1 1?1'" C> ~ d ~ 'I "d •t1J'.il.:J~tJ.:J fI'.i u 9flJLlJUU'lJU9fUllJlPllL9fU'Vl'.if) (submetacentric) UVH'flf)'WtltJ U'ffI9l.:J~m'I'TU11

"'" ""')" lit _dj .ot ""... d 1" ?1'flf)llf.U::um ~tJ L'YllJ'tItJ.:J'Yl'lf'lfUI9l'W'UllU'W1 'UlJ'il::LU'UUU'lJ symmetric karyotype (Begum and. "
Alam, 2005) 'I1'W~v 1m 1lJ 19f1Jt'UU~'fl::Uvl.:J'tItJ.:J-W'lf'lfill9l'l1'Un~lU'l'TtJ.:j'tlV.:JL9f'U 1 'YI'.iLliv{mijvuo'U

LL'fl::ij~f)llf.U::'tI~.:J AfI'JAll A9flJ \hjUIPlf)~l.:JO'U

" .
5m,:If.U:: 1m 11119f1l'l1'WUI9lf)~HO'W ~h'W~l F% LlI'W~lVi1J~f)i)~'J1lil.:J~~.:J 1m 1lJ 19f1J 1~HJ1~...

"9ilmnJ~19f'W 1 'Yll Inu{ tWmllf)iAt 'Wf)n~~n11Ufln ~ ''Yl'tlhrw'lf'lfill9l~l.:J''l'I'Tlf)~f)llf.U::~~.:J

ifll Iu i9fllri1'WhlwnnJil~~~.:J 1m 1lJ 19f1JI1I'WHlJULlJI9l1L9f'W'Yl1f) (metacentric) U"Cl::n~1'W1'W" ...

•
12



13

<!! Ji "" 1 1 1 d:ll "" ..'" ..,11)" I 'chromosome lagging 11)V laggards CJf.:l!flIPl~lflm lJ CJflJ'V1lu'WUlJlJQ'Wl1t~'W'V1lJfl1)IWflI'l1IU'IJ'

ICJf~rl'lllJlJllJ lv~ff I une II trtV.:J~lflfl1)l.,rl~n'W'UV.:J lfl) IlJ lCJflJlnlPlllifflJlJ)ru trlm.,rlff
'OJ ....

, "
m~lJl'Wfl1m,j.:J i9f 11'l'WmfftlflJ~~iilJ1.:11m IlJ lCJflJl1iliv~''W ilJ 1ns ffUVS (1tlf) 1m 1lJ 19f1Ju';h..

"" "" d "" .."" ." d 11) Y <!! "I '''I j,I "I 1 « j,I' od!fllPlt'V1!l'V1)'fl".:JffllJ1)fI'V1~~'Wff~'WfI.:Jfl1Hll11'Wl'V111>111)VrlJ 1'fl'UV.:Jiu mffUV) !llJl1~~lJfl1)
'OJ

u,j.:l~1'UV.:Il m 1lJ lCJflJ~t1J 'Wtlfl~ul'ilJfll) u,j.:l ~l'Wl'W 'UV.:J1m Iu lCJflJ~ lli'CYlJlPl~J.:IL'Wmsu iJ.:J•

!Ll'lfll'il.:1n'W)~'Ydl.:1"lf'fllm IlJ lCJflJ'U'eJ.:Ifflt1'W'W1l-WV- Uli~111lJ1rlfflJ ff.:lrl~l'11'fl1)t.,rl~n'W'U'eJ.:I
• • 'OJ

1m IlJ lCJflJlfl'flllimJ'IJ)w11~V lliln'flflTH.,r l~n'W'Uv.:Il ns IlJ 1CJflJ~(If)1m IlJ 19f1J~ lliiifl1) t.,rl~
'OJ 'OJ 'OJ

11~VV~I~ tllC'l ~';h(loW111~'Wvl (univalent) ~.:Ifll'j!n'fltloWl1!'Cl'W vl~~~·vhL'I1'lnlPlf11)uiJ.:I~1~ llicu I cu cu

1 1 1 'l .. , '1 YIll 1 "I ..d "~~I "" ..fflJlPJ~'UV.:Jm lJ 9flJ l'WtCJf~~'Jf)ff.:Jrl~ 111 lJ flHYum'V1Qflff)l.:1'U'Wtu'WV~'Wl'W~VtllPl (aneuploid)
, , "

~VlJ~l'W l'W'Uv.:Ilm llJ lCJflJl1~lPltlfl~ltlu~~ lliffllJ1)fI'Vil11Ull1llPi' ~.:I,r'W fl1)ffmJ1rl'mJW~fl1)

fl rs u,j.:lt CJf~rl'ulJlJ llJ 1V~ff' 'W)~ (l~tlJ 1'l1t~ ff I t1J'W)~ (l~~ lJ fll1lJrllfi t1J Irt V.:I~lfl

1m IlJ lCJflJ~!'I1jjv'W (homologous chromosome) ~1~l~n'W \)~lJ1~ (l.:ln'W~lJ~ nw ~.:Ifl~l.:1ICJf~rl'
~d CVlJ}':' ~1 c:t QI~' do II'WV'V1~~IWfll'll~tl~'UltCJf~~ 'W)~tI~I!fl'Wlt~ff t)tlflm~lJl'Wfl1)tWfll'l1'W11 disjunction U~~I)tlflfJ

1 11 ' <!! '11) .. Ji j,I '''' 1 1 1 ~ ~ '''''U'eH m lJ CJflJflt'KlJV'Wl1 ~lJl1!'Cl'W'V1(bivalent) CJf.:lfl1)t'Ulflfl'W'U'eJ.:Ins lJ CJflJ'W'W"~'U'WVtlfllJ
'OJ 'OJ 'OJ

)~~lJfll1lJ!'I1jjV'Wn'W)~'1,dl.:1"lf'fllfl) IlJ lCJflJ'U'eJ.:Ifflt1'W'W1l-WV- mi ''Wfl~1t1llilJfl~~'WlJfll1lJ. .

.fIl'Vt~ 2.1 m~lJl'Wf11·w,j.:ltCJf,nfu'U1/hJ lv;ff '1h~fn)lJlPi'lti meiosis I une meiosis II ~tn'fl

I'imuv.:In'W (Strachan and Read. 1996)

Meiosis I

- ...-
Meiosis II

,..-
/

Proph .... 1

-,...c:
Anlpha,.U

.. 1.""- T.~as.1I
-

II.......

An..,..... ' ToIoph ... ,
_aht.,uu. .._ - .._./.- ~ M"",...",.

<: Pro,tlUtJl.. @ ....
"" r-; l - ..

U"iilph ... 1

O.ught.tcdl.. ~ 4 n

~ <...
4j, n

Q



ftl1 & 1 'b'tJI~ 1 ill (2538) '1~fffllJ 1't'l11lJ ftlJ 'lJ~W-w 'U£ 'IJV 'I fl ~ 1 tI l~ 1111 tIu ...

;. d Y \f)" d 4 ~ ~ ~

Dendrobium superbiens llJV'I'il1fl D. superbiens 11l'Ufl~1t11lJ'Jflf-lftlJ'VIlfllOl'IJlJmlJ1inlJ'b'1'flllJeJ

.1'" "" 'j/ "" " 'j/.d iii 'j/<v '" 0 '1 'j/ ~I '" 'j/ iii 'j/ .d ':::1IlJ'WUI'Vl(JU\9I'UIOl'W~VtJ'flU~:::lOllJ'VI!1Ol~lJfll~"lffl'U1 'I1!u'UI'Vl'VI'J:::'WmwlOl'WU11 fH11tJ !lJ1111tJ'VIIlJ'U

'Yi111U1~l~!rlViJ~1'U1'U'.lIlOll'f111lJ19f1J'fI1lJ (Winston et al., 2001)
& a ," 111 1 ""'1 v llJ 'jI2.5.1 fll'jfffllll'Wq'flm1lJfll'mlJ.!lI9f~~UlJlJ llJ eJ"lIft 'UflmtJ llJ

rns ffflll Wjq~flnlJ i'U fll ~UU.:Jl"l1~nu u u llJ 1~91ftiJ't'l11lJ rllfltyU 'tl:;:l1J'U.,j'eJlqj~
v. •
W'Uil1'U'l'U~1'Ufll11li'lJllN~'U£ li1~.:J'illfl~1'U1'U fll'Jl.,j'lri'IJV.:J1m llJ l"l1lJi'U1::'I1':il'l'ViiJfll'JILU'I

d.i q q tV. ".
19f~nu uu llJ 1v 91'ff~::I1J'UI't'l~V'lU'I;'Vi~Q .!l't'l11lJ~lJ~'U1i''VI1'1~1'U~ 'W1l ff1 ft'fl {'IJ~'1~'U yjeJ11~mil.!

~'U £~illlJlf-lftlJl~V'Yilfll'Jlli'lJll~ '1~'Uti. . .

mllJ'lJv.:J 1'f111lJ 19f1J'llJ'j::tI::u~lJ1!'l'l'ff II iJflln1lJnlJlclv.:J'illflfll'jlnlOlffltJ'1t1ffll'UI~'tl!1J'\.Ari U~. ..
V~l.:Jhn'flllJfll'Jff~l.:J ilJ lm'ffllvf~llllJ!llJlJ ilOlUeJ1011m:: i'fl~ lWIOl19f~ntylJ~'U £~ tl~'ffllJ1'j()~ 'il::•

&- 1Il... 1.c:t I 0 d I I rlQ..I o'~ tie! Q..I d"dll}9J \t)'
"If.:J'il:: iuu PH1'fl~ms m-nu 'IJ~.:JV'UU~:: 'ff-:Jf-l~'flV'fI11lJ fflJ\j1 III'W'U1l 'fIV1"1f'tl~ 'fflJ'W'U1l 'VIl'fl'il:::llJ

, • f iI

'ffllJ11()'Yil'H'lhVi'1~ '1lJ 'lu l'f1'H"llv{yh1J'U llJu'U'fl c]f.:Jln'fl'illflfll~'1l.!IWfl~l'IJV.!ll m Iu l"1flJ'I1.:J'lu
ms 11U.!lI"1f'tlnl1 Uu ilJ 1eJ9f'ff I une II vh hn~I"1f~ ntylJ~'U ti~iJ ~llJ 1'U <J1'fll ns Iu l"1fwlllJ• •
1'Vl'VI~::'Vm~tlfl(lmllJ1G]flJiJ 4 'b''fl) ri1lJllJ1mftllvf~l1JlJl'fllW'fl ftllJ1'J()~'il::ln'fl'1~ 2 ~fllllll:::•
flV 1) lnlOl'illflfll'J1l.!l1Vn~1'IJ~.:JIas llJ 19f1J'1'U1lJ 1V91ft I u~iifll'Juu.:JI9f~nl11'\.Allfl~l'U ilJ leJ91ft II

v
'I11eJ2) iJfll'mU'II"lI~nl1JlJllfl~l'U ilJ 189fft I u~1l.!iJfl1'Jutlfl~1'IJv.!llm Iu 19f1Ji'U!9f~n~fl1'1'1'ffV.:J

"
!9f~n'l 'UllJ lV91'ff II~.:Jfll1 ll.!Utlfl~1'IJ8.!llm llJ lG]flJ (non-disjunction) InlOl'illflfll'JiJ 1m Iu 19f1J~

1l.!1'f1~~lJ~l.,j'lri~119f~n'1'U 'J::tI::U~lJl1'l'lft 1m:::llJ lmftllv{~I1JlJ 1m UeJ'flIn'fl~lJlcl~.!l'illfl!G]f~n
'"

"(1fl!"lI"(1ni'fl!9f~n11'd.:J'I11mr.:J'ffV.:JI9f~n'1l.!iifll'jIWfl~1'IJv.!l1 m llJ 19f1Jiu1lJ 1v91ft II 111mr.:J'ffV.:J
OJ

v v
U~"(1:::.;rJ!G]f"(1n111~iif1TnWfl~J!'lhd'liJU~ln'fl'flJllJ'YHn'fl llJ fl11nlJflrilJnlJ'IJ~-:J 1m llJ l"1flJ 'illJilJ'" .
~ ~'fl1'f1 ~ Iu l"1flJ I'll ri l,rlJ 'il:::~fl'ff~ 1-:J!11u'lu 1'fI~ 1"1f-vl(microcytes) 'I11V '1lJ 111~~ 111~, ~

.ok ~ tI ..!t b'J &:::10 d J' 51 QI I.!..,g '" Q.I !'\Ii"
(micronuclei) 9f-:Jfl1~lfl'fl'lJ lm'9f'Vl'l1~v iu lmlfdfH'l lvlJ~:::I1JlJmu'I<J1m'fl11lJ'fflJ\jHu'WlJ~ l'fl

'1lJms UU'I 19f~nU lJU 1lJ 1V9f'ff~ ii f111 'ff~H sporad ~ fi'fltlfl~ flV iJ ~1'U1lJ 'IJV-:J

llJ lm'ffiJV{U'flfl~l.:JliJ'illfl 4 'lu lm'fftJ~{ l<MlJfl1~ln'fl 1lJ l'f1~'ffiJv{UUlJ 1wl'U'fl (monads),

l'flUV'fl (dyads),lmUV'fl (triads) 11m:l'W~uv'fl (polyads) l'fltl~nlllll:::fll)ln'fl 1lJ lmftiJv{uuu

~1.:J~ rl' 'il:::~lJV~nU~llJ1'U'lJV.:J laggard 'I11Vfl1~m:::'ill[J~1'IJV.:J 1m llJ 19f1J~I1J'UUuu~U11mlJ-vl
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'1'U'(ffll'WleH'VI11l'l1n~ (heterozygous inversion) 'I1~tlfll1l1H~t1fl~~ln~'illflf11'i~ri1'U i~ri1'U'I1~.:J
. . "

'U'O.:J1fll1l1 1'l1lJ'Ul~'Yn(Jlt1 (deletion) U~~fll1lJH~t1fl~.yj!n~'illf1riltJ'Utl-:j 1fl'i 1:u1'l11J1~:u~tJ:JJ1

:JJlnrrinl n~ (duplication) ~-!lflJl:ut:i~tI fl~~-!lf) ri111l~~ ~nrvh111'fl Jl:uiiGJ11~'IJB-!ll)tumH~-!l
"

. ."
H~t1f1~.yjln~'i)lflf11Hf~'Ultl~fJ'U.y;f1'IJ'O'I95tJriltJ 1m 1lJ 1'l1l1u~~~f11mj'lflutJ'U;~n'U 1m 1lJ 1'l1l1

"

& ~ !II I I

Thomas 0580-8 U~~ D. Neo-Hawii Y972 'l1'1m~'illflf111H~lJ'lJllJ~~'I111'!'I1l.J Phalaenanthe lm~. ."
'11 ~ Ceratobium 'W'U11 \! f1HtrlJ.yj 111tJ ~l'l ~ fJfJ~ .yhn~'" tJU '(f~ '1l'lq~ m r IInn uti.:J 1'l1~"1l 'U'U. .,
'lu i'Ot]U~mllJ111ulhlUlJt1 i~tJl'l'Ul1'1 bivalent U~~ univalent i~fJ~f1111'1i'lrlntJ'Utl'l iftl ilJ i'l1lJ~

uuu bivalent 14.3 - 18.9 ~ U~:; 0.2 - 9.4 univalent U~trltH~lJ~l'Ul'U im ilJ 1'l1lJI1l'U'(f'O'l1l11'l'l1'
?i ~ (V ~d. j), ~ ~
llJ'U amphidiploid \1f1Htrll'VI.:J3 ~lfJVltJ'I!lIf1U!'UlfJ'UfJ\I im ill 1'l1l11lJ'Utlf1~ (38 bivalent) U~~

If)tl'Utlfl~ (37.8 bivalent)

Ruualcaba-Ruiz and Rodriguez-Garay (2002) l'l'U11fll1lJH~t1fl~'U'O\lf111Uti'l

lClf~""u'U'Uill 1 fJt]'(fln~'illflfll1l1H~t1f1~'Yl N~l'U 1m '1tr~l'1'U tl'l1m ill 1'l1lJ I>iltlV1\Il'lf'U fll1l1

!II lIJ!II '" d'<!I
f1~lfJ tlJ~fl~'I111tJ\!flH'(fll 3 '(fltJl'ltJ1!ftfJ Dendrobium Jaque1yn Thomas 0580-3, D. JaqueJyn

McConnell and Kamemoto (1993) l~fffl'hllH~'U'O'If11mti-:jl'l1~""u'U'Uill i'O~'(f~

ln~ 'i) lflf1Ul~lI ~1'Ul'U 1m ill 1'l1lJitJ \!f1HtrlJ~~~i 'UlIU~fl~Hn'U (intergenomic hybrid) i'U

fflJ-w'Unn'Un1Jl~fl'Ufl11:JJ11l'U'I1lJ'U'I1~t1111tll'U'I1lJ'Um'l~u-:jff1lJn ()fl1'Plft~l'U~l'Ul'U 1m ilJ 1ClflJ'l 'U
~tJ~tlhJiJ{.

e::1 d I QI ~, ~ Q d.:::1 i ~d IV d" <lev <1.::'1
tJ'U'YlU~fl~l'lfl'U Ulll11l~llJ'U'lf'U~'V1lIfll1lJ mHfl (J-:jfl'Uf1~tu ll'l~ 1~m'l11flfll1l1~lI\I 'HU1~'U~ ru 'U

.1 d' d d' I 1 i 1 .""'" <!I w ?t '" d ...100 llJfJ~l'l1'U~ U'(f~'l11 m II 'l1l1lJfltJlI~fl'hlW~l11l1fJ'Ufl'UU~~fll~'i)~llJ'U"li'U~lfWlfl'U

"Q~ ~d 9)~

f1jVlj l'lffJ'il'U(2546'U) fll'lfJ'l'illfl Dobzhansky (1953) ~ltJ'll'U'(flm~'IJ'O-:jf11~

11j'U'I'nJ'Ui'U\!flf.l'(fll'IJfJ'Ifi'l1~l'1'lfiJ~n'U ".il Im ill i'l1l1'l'U\!f1f.1'(fll'il~lli'(fll11j()1'li'1~n'U l~fJdHtlf1~

1'Uf11jU1hl'l1m'lu'U'U1l1 ifJ~~ 1m ill i'l1l1'U1'111l1'1fl1'ilrO'U~n'Ulll'Ubivalent 'I1~fJfJgl~tJl'1111'U

" ""
univalent -n'liHi'UfJgn'Ufll1l1miifJ'Un'U'lJfJ'I1m 111i'l1l1i'Ufi"liU~~~'l1iJ~ 01'l1ij~'lJtl'lfi'lf~1'1n'U

" ~
:JJ1flIns 111i'l1l1~llitrll11j m'li'l~n'U 1~ri '1f.1~'l ,r(JflHtrll,r'U~l(J (hybrid breakdown) ru fJ'l1l1f1
gamete 11~l'Ul'U iftj 111i'l1l1ilim'U

Kamemoto et a1. (1961) iJ{11(J·.n'U11l'lq~m'jllf11mti'l1'l1~""u'U'UhJ 1tl~~

~llJ 11 () tln'Ul(J~11'l1~ 'IJfJ-:jfll1l1 11l'U'11 lJ'Ui ~ Icltl'l 'illf1l:; fl'Uflll! 'Ii'lr1n'U 'IJfJ.:I.ifl s i:JJ i 'l1:JJ11ril'U. ~



OJ

embryo endosperm l1iiifl11lJd'lJ~'U.fiO'U ~'1tJ'U f)B1t1'lU~'l'ff11J1'Jt1ii;1IPltJQlli'

" "91 1" "" '1 .. '" "'I " ..(3) embryo 'UtJ'If)o1t1 lJ 'ff1lJ1Hl!fltl'l 'WVl'\11'J1V11:::mtl~ff~lml:::'I1 t'l1ffl1Jljt1lJ

;llPl'JtJ'fI ili'~f)'hrltJ1Vitlun1J'w"lf"lfiJ'fI~W-l

" , .
(2) l'ilmvtJ endosperm '1'Uf)~1tJ lJJ'ri1'WlJlf)'il~iifl11lJ'l.Jf)Vli tJ'I1l0:1U tJ~'illf)

, & "" d 1" d(1) f)l'JiJ1t11'JtlJ'lJtJ~'fIVf)'I1'W'lC)ff1lJl'Jf:1N~1Pl11J0'fl 'fI 500,000 - 1,000,000 l1J~~
'" ~ '1 .d", 0''' do'", d IJj 'J) d.it
~~'U'U 'W\jf)H'ff1J'VI1Jfl11lJff1J\!';iW 1111m!9f'W1Pl ff1lJ1H)HfllPl!lJo'fl ~'fI5,000 - 10,000 llJo'fl ll~~llJtJ

.d "OJ ~~ r ... 1 d'd rI ~ d 1II~ e;:
\jf)HfflJlJfl11lJff1J\!';iWVI'U~1Pl1ml 0.011lJtl'J19f'U\9I Ul'ilHolPll1J(I'fI ~'fI50 - 100 l1Jo'fl

..::::). d' " tI 1 0'VI'jVl~tJtI'fI (triploid) l'V1'V1'J~VloUtI'fI(tetraploid) Uo~lYi'WIPl~Vli:ltHJ'fI(pentaploid) 'fItlf)lj'VI1'11'W'lJV'I

19lo"iYU~'U £~']Jlif)l';i~'fI ~1'U1'U 1m Iu 19f1ll~uj:-.IftlPlof)Hffll '1'Wf)~1t11~fff)~'11 11t1j ~W.iN'I1]J 'l'i1q q,j'_ qJ

'1 " tI Q.t ,,~ , 'J) \J}" dd~ I It) "
'I1m111ff1J\!jWVI'U1I~'fIo'llJ1f)'IJ'U (Haruyaki et aI., 1999) UIPlf)o1t1 ~lJff1lJl'H)llGjf1IPlUQ'JtJ'fI ~'fI

" .
"'''' 0<1 '" "1 " ''1'' 1Jj" " '" "fl''JVI'J l"1fUll'U(2546f) 'fIjltlHW11 unmo ~lJ\jf)HrflJ'j~'I111'l'l1:y'YItJ~ 'Urfflo

1~ t110'U:U nilrns l.ul~ n'W 'IJtJ'I1m 11J 1911Jtl'fl11f)~uo~lifl11ll ffll\! .:itt!~'W.qo 'fIM 1'If'W ~ f) Hrf1J

Dendrobium Caesar ~ln'fl'illf)f)1';iHffm~'I1'h" D. phalaenopsis ''U'I1~ Phalaenanthe .uo~
. "

D. stratiotes '1'W'I1]JCeratobium YiU':hOf)HffllViln'fl~'WUff'fl'lVlq~m'JlJf)17U,j'l1910"UUUlll ltJ9f'tY.. ..
Q ~.:::l o'Q.lo' I ~d iI 0'
H'fI11f)\9IUfl~lJfl11llffll\!';iWVI'U1I0'fl0'l (Kamemoto et al., 1964) Uo~umJflj'l'VIm';iff';ilWlfoo

~'l.J~ 'Wil]Jlif)l'J fl 'fI~ 1'W1'W1 ns l1J 1911J~'l UO~ rf1lJ 1 ';it) 'th~l'U 'l ~ ri'I H~ '1'11'1n'fl~ f) Hff1J~l;1'W

o. 51 IJj 1 .1 o'OJ 0'.., 0' 51 IJj 51
2.5.2 Vlt)\9Ifl'j:ilJfl1:i'ff'H-1 ~lJ m'fflJtl:in'l.JmllJfflJ\!:iWVI'U~'\Jtl,'jm11t1!1J

'UVtl1l1tlYiq~m sumn .ul~O'W '\JfI~ 1m ill 1911lliml'J mj~~9H'I"U'l.J'lJ 1lJ 1 tl9f'tY
91 lit 0' .it ~ ,0' ~ & .J

m~'l.J1'UtlTH'''H:j ~lJlmrfllv'J (rnicrospore formation) UJtJ'ff'W~'fItll'JmNt9l~~ tu'W~l1u'l.J'l.J'I1'W~'YI

'1"'1 .1'" '" 0' '" "'1 " .d.oll o. 0' " '1 v IJj 51"If ~urnn lJ'WUt'YItl'Ufl11lJfflJ\!';i WYi'W1I 'W\9I'W'YI!lJ'W'fIYi~UtI'fIU~~!'YI'YI';i~Yi i:lUtl'fl 'Wtli:l 1£.1AlJ'fffli:l

"'I111tl\jf)HfflJ';i:::'I1'hm~";~ 3 rfltl'W'Ui 'lli'un Dendrobium Jaquelyn Thomas 0580-3, D. Jaquelyn
d ~ Q ~ d 31 lq 1 ...1 I1'd~ ...1 ~4Thomas 0580-8 u~~ D. Neo-Hawii Y972 'YI!1J'U'fIYifltltl'fl lJf)1';iff';il'l AlJ mrflJtl'J'YIj:-.I'fIlJf)\9IflU YiU

~'l~t;1'W tetrad, dyad uae monad l'f1t1lil11v{t~'U~m'J'ff~l~ ill lmff11u{~t;1'Wf)~lJo~~ (tetrad) ~1

1~V~lJ11l1f) 'l'Wflf)HfflJ~t;1'W~YioUtI~litll';il.ulfio'W'tlv'Iim llJ 1911J~ltl'Ufillf)~ (bivalent) ~1 ~'1.. .. ..
, '1 51 "lit 1 .I "o. • I <> .d IJj "'" 0'.., 0' '1 .dff'lHfl 'I1f)U'tY'JN III fI'HflJtl'JH'fIlJmlUfl:::\jf)HfflJ'YI A'fIlJfl11lJfflJ\!HUVI'U1Ifl'fli:l'l 'U'lJW~'VI. , "

~ f) HfflJ lit;1 'U1'VI'VI'j~Yi0 V t1~ii f)111.01fi 'II tl '11 fI 'jIu 1911J1;1 'U11f) ~ 1jj V il'U rf'fl m ';iU,j '11910 ft.. .. .
ilJ 1m'tY11v{ri1'U '1mU~ln'fl~'U~'1t;1'U11f)~ (tetrad) yh '1,r of)Hffll'IJtl'll'VI'YI'J :::YiOUtI~lifl11lJ'ff1J'U'J tU

t.O .. 'II
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y ,. •

'flO!'i:Yllu~iJ1JiJ~ ms ff1 1-:Jff1tJlV'i:YU\Jl~{l (spindle fiber) 9f~l1JlJ 1m -:Jff1 1-:J-n'l11'l1,j'l'Vi'l11 til 'Ums

"
lwn~1'IJv-31m 1111GJflliu~"h1GJf,,~I'U'j~tI:;UVlJ11vJff 1'l1'U lflCl9f~'U (colchicine) t!V1CJfli)'U

(oryzalin) "lfl'j vJ~ 'ni)'U (trifluralin) tl dn'V'l 'j vJtlffllJ1I" (amiprophos-rnethyl) llJ fI i'fftltl n iCJff1

• ru I 4 ~ G.I ru ~ ..Q
911~'J!fln\JlJ1nn11 2 'J!fI (allopolyploid It'JV amphidiploid) (nt)EJ{]l ffll'V'llJ1)l'JnEJ, 2546) GJf.:)fll'J

1nfl 1 'V'l~'V'l{lVtlf1'i:Y1lJ1'jt:l1flfl,~!tl~'\J 1)nll"lfl~U~ii 1Utl{l~'U ~fll'j 1flfl,j' suu 1n 1 fI tlm ~1J1lJ m 'j

1nfll 'V'l~'V'l{ltltl~l'U 1i'j'JlJ"lf1~lflfl i~ 2 ~ fl'I:JO!:fitl lflfl'i)lnfl111l~fI'llfl~'lJtl~fll'j UU~lC)1a ~U1J1J

ill ltl~ffllJ'j:;ltlHfll'jff11~lCJfa~ff'UVl'lJi ri~Na 1~illiif11'jClfl~llJ1'U 1m III lCJfll '1'U1CJfa~ffuVl''Ui

{l~ (unreduced gamete) lt~tl1flfl'illflfl111l~f1Ufl~'lJtl-3fl1'jUU-31CJf{l&h~flltlU'U1J1tl'U Ifl 11l1'Y1Cl1fffit!
• v "

lfl'j l111GJflliin1'j!'Vill~\J~1'U1lJ~lJ1~lJfft!~l'Yh U~illiif11'jmh iGJflf1'V'lmff9fll 'I11'1~lGJfm{ii~1'U1lJ

1m 11l1CJf1l1~'U 4 'J!fI (lh:;m fI'~Yi~f1~, 2550) ri1'Ufll'j<MnUll~lflfll'W~'V'l{lt!tl~lt~tlfll)1.yi1l

~ 1\J 1'U I fl 'j IlJ I CJf1l1fIurns m:; 'I11'lJtl-3lJ'UEJV ff1 u 1 'j tl'l11 i~1 fI tlfl1) 1~ff1'j 1flii'l1 elltI"lfiJ f1~ii•

.. "
Vi1l1flfl'hw"lflln~-niilm l111GJflJl-wtl~ 2 "lffl l~tlfl'h ~'V'latltlf1 (2x) t1'llt1n';h,r'Uii~1'U1\J"lffl• •
1m 11l1GJfll 3 "lffl l~tlf1'h 'YI~'V'latltlf1 (3x) lt~V 4 "lffl 1~tlnl11'Y1'Y1'J::'V'lCltltlf1(4x) 1m:: 5 "lffll~tln':h. . .

0' ~" .1... ~ <9 .... ddO 1 'I' 'I' d
1'V'l'UfI::'V'lCltltlfl(5x) 11J'U9I'U U{l~'Utln'i)ln'Utl~'J1lJ lU(l~;~"lf'YIll'i)1'U1'U fl'J LlJ LGJf'lJ"lffl1f1t11Nff'lJ•

.... dd'l 'I' 1 d... I .... ddl 'I' 1(amphihaploid) 'V'l"lf'YI'lJLm LlJ GJfll'J!fllf1tl1nlJ1l1nfl11 2 'J!fI (autopolyploid) 11{l~'V'l"lf'Yl1lns III C)1'lJ

polyad "l~

d' Col tI " Q,I 4' (1.1 0' " ,
fl11lJfflJ\!'HU'V'l'U~"l~ 1191'Uff1tl'V'l'U~ Arachnoglottis U{l~ff1t1'V'l'U1lMokara Singa Gold fll'Jl'IJ1t1

~ ~ ~ ~ 0 Gt ".c::t tI d " cS ~
'IJ~N1m IlJ lGJflJHflunl9l fltl'V'lU'Y1.:Junivalent une trivalent 'YI1lltlllUm1GJflJfI'lJV~ microspore 'Y111JlJ

~ ~~ ~ ~ ~ 6 ~ ~
'V'l'U~fltl'i:Y1V'V'l'U~Renanthera Singapore Botanic Gardens fflt1'V'l'Ull Arachnoglottis um:'i:Y1t1'W'U~

• ". II'll ... 0'Mokara Singa Gold 'V'l'U11fl1'jl'lJ1t1'lJtl~ m lllC)1ll 'U'i:Y1tl'V'l'U~Renanthera Singapore Botanic
d d I 0' "I 1 ....~ '" 0 1SId d ~ ; dGardens 'YIllfl1'jU1J~lC)1{lClU1JUl'lJ tlC)1ffl'U'UUflfl 'Y11uumicrospore 'YIl1J'Utetrad ff1l11ff'lJtlU{l~1l

d IV QI t/QI Q d s't QI d d
laggard llfl1111ffllVrU1)fl'Ufl1'Hflfl microspore 'YIl'U'Udyad mJ microcytes C)1-3l1N{l'lJl'il1flfl1'J

UVfl~1'\Jtl~ 1m 1111911Jl'U 'j:; V:;lW'U11'W'i:Y'lJtl~fl1'jUU~l91~~l1'U1J 1111 tl9ftr ,11'h1'fl11'lJffll'U'j cl'Vl''Un
'U •

~ ,,<9 'J/ ~" • '"Lee (1994) lflfl'fl'I:J1~flN'i:Y1l'\Jtl~mntllll Mokara VfU11fll'Hflfl univalent U{l~
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tW Ill'l 1'U e:J.:J11'1 ':i1111O)fll'lu s ~'I111~~lj ms u,j~t9fi:lrl' L \9lCJffl'j 11'1~ ~~'U ~ ~ '1ilrJ'lJ ff~n rs ff~ l.:j

'1111m n 'lJ l.1 (microtubule) ~ ~tiJ'U e:J~fi'11'j en e:JU'Ue:J~ffl fJ'lfJffll'Ut~ i:l ui:l~ii 1m ~~~ l~ t1J'U111s~'U., .,
'J}

iJ\li1'U (tubulin) 1 \9ltI~l':i 1 1'1i:l;91m)~t'lill 11rJuJ~m~U1'Wf11'j polymerization !!i:l~ ~unmJ\li1'U

<!l 0 "l V V ltJ 1 "" 01 "" VI" V 'I ~I "" "" ltJ I '" ""l'V'leJ'Vll!'I1m~U1'Wfll';j~':il~!1l mt!\li:lfil'l1Jfl\9l Ui:lTff~fii:l !'I1~lfJ Itlff1J'U!\PHHfl\9l !ll1:Yll\j'itll'l1':ie:J

1 """"ltJvo qVol 1 "''' Vol'" 01 '" "''''' I I <!! 'l~ d.1'Ii:l"lf9f'W~~'W1:JJ11"lf1J'j~ fJ"lf'Ut'U1'l1'W1J'j'lJ1J1~'V'l'UlrW"lftJ£Jl~U'V'l'j'l1mfJfle:J l"lf ~W)1'j!'V'lll

~1'U 1'U"lf~ 1 1'1 'j 111LCJfll1~fJ11'1()~~'U ~~iimr l~ ciWr~fll'jff~ l~1:flfJ'lfJffll 'Wt~{) ~'Vi1mr 1~ '1'Wfll'j•

v ...,
(1'1) \9l'W~eJ~~~ Gloriosa superba L. (Hartung, 1954)

f)

o
II

KsC-C-l1N

CI.I\r)V I Q,I d ~ g)

f1'l:JJl'Hlfff)1'l ~~~1Ilff1'W'I11!!i:l~t:JJ~I'l'Ut)~'V'l"lf'V'l1fl autumm crocus (Colch.icum autumnale) Ull~\9l'W
dl d' 0 d

1'le:J~I'l~(Gloriosa superba L.) ('OI'J'V'l'j 'I1.:Jff'VltHfll. 2551 f)) (fIl'V'l'Vl 2.2)

(nitrous oxide) (Ranney, 2007) 1~fJ~l'j lrHI;clh.Jllh.J ~1'j~1 ~1Jlf)~~~t~ eJ,:j~ If) 'l'l1'fi{)~1l'il ~CJl t.J

f)l';ji'fl1,h'l"rtn~1'V'l~'VHn:J(JI01'~f1'~ltff:JJeJ~ey~ c'OI'J'V'l':i 'I1'HfyleJ~fh 2551'U ; fh;Jfl~~lf) ()~fn

m~u1:fitJ . 2539)

ms 1fm;~'W t1J'Wfflnh~tfl'Vl5{)f11{)e:JtJlO1' ~e)';hacetyltrimethyl colchicine acid lJ\1'\9l'j

1:JJt~fl~~t) C22H2sN06 lJJ1'KtTlll:JJt~fl~!'vhfi'lJ 399.43 lf1{);~'Wt1J'Wffl'j'lJ1ey'Vli~iirrmHu~t1J'W

tf)~~'11~ miJ'Wfi~ffrl1 ~e:J~ ~~ m tJh1'~'1'WJ1U{)~!!e:Jllfl e:Jan rl' ffmtJl'l 11 'W~iiu TI~ 1\9ltJ1f1l.1~~'W
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. .. 1" lq.1 gJ 11151'" ~ 1 "" "d ... I "'I , "" "tII1nrrn LYtl.:J'l,!~ ~tI'Vl1 IlJ fl1:1'1tJIlJ'VlllJ'W 'W1:1'W"tltl~ 'il:;lJ" fl1:lW:: m:j'l I'll'Wtl n '11~i'HH) tI~ 1'lf14

d i Y d,. .%
'lJ141~'lJ tl.:J~ en fi 11lJ U'lJ~UH 'lJtl-1~ tlfl 111:1::tll ~ rn 'j 'If~ 114'lJtl~~ fl fll'V'llJ 'II14 (Chaicharoen and..
Saejew, 1981)mi-:w i~1 'W~'V'lrttltJ~ ffllJl'j(llfi,,~'W i~1tl~~lll Ti 'j'jlJ"lfl~ 1~ tI1fi~ 'illflfl11ll ~~tl fl~i 'W

fl1'jLYfl~lGJf1:1~iYlJ-W'W£'lJfl~~tl-U1i~111'W~'V'l"tltl~11iijfl1'j "~~1'W'1'W 1m III 19f1lM 'I11fl1fi~Hl1fl•
fi'11lJ~~tlfl~i14fl1'j11ti~19f1:1~ "llJ14Vi'Wv 'l.Jty'Wlfi (2550) fl~lTh ~1'W114 1fi'j 1ll 1GJflltJ1'i1i1il~..
~'Wtl dnlJ"fl'l:lW::'Vll~~ 141ifl'j 'jlJloWt1:jmh~l~Vd tll \) 'iI::11tl'j H'WmlJLY .fl1'W111~~ tlll'YIl tlfliJtl 'j ~ 1'VlfY~. ~
",v..ll '" '" '" o 'IV'" .1 .. ",gJ
I~ 9f~"fl1:lW~'Vl1~fl1t1fl1'V'l'iJ::lJrl1:1'lffl'W1 ~'I1lfl~lJ'jlfl{]fl1'jW polyploidy 1~ Felix and Guerra

(2000) '~'jlt1~1'W11fl~1t1'~ilJLYfl1:1 Catasetum 111:1::Qllcidium ~1~'Wm)1tJ'~~'WU"::;fl~1tJi~~.
fJ1ftfJ1J14'l114ih~~lJ'V'l"tltJ~~"1 ~fl'.hfl~ 1fJ i~B~tllffti ~~mr~~ 1,r11~ 14llfll'j 1fi~ 1 'V'l~'W" tltl~ 'iJ~

.
2.7 fllllfflJ.{innulftlllJhlJ'lJ8·mil'l£1',J'

V ltV

'lJl~mV 'hl ~1tJ1'119.rU~-1'vh '1'11'1m Iu hfll 11iuvnYi1tltln'illnfll.H1"'~ hjLYllll~tHfifttlU -vi1 tlV:j.,J1

"i "I Y 0 i" "d ... i w J'"" 0 1 1 1 d "'I ., d,. .11GJf"'''' 'U'j::V::l1tl'Wl1vJLY I~ m mGJf""'Vl1n~ 'U"0'\:lW~'WlJ'ill'W1'W'lf~ m lJ 9flJ'Vl1'l1lJtl'Uf1'WmlJ'lJU

~1J'W2 lyh (chromosome doubling) (Ranney, 2007)
IV .t!i.cl c(~ QI.cdy 9J t!l ~ ~

l~mH1'hl W::'lJtl~'V'l'lf 1'V'l"'V'l" tlV"llJ'W" 011 W:!:'Vl~tl~ m 'j'Vll~~ 1'W'V'l'lffitl LYllJ1Hll1'W ~

fl11lJtl1'W 'I1l1u 'lJtl~.;tu" 0 HLYlJ~ tfi~ mnms HtI'lJ ~ llJ 'j:; 'I111:joW'lf~ 1~ 'lfU" n'U'1'11'LYllJl 'j (l tI'~l ~19f" ~..
iYlJ~'U £lm:;~~~lJ~~~Yitl i,*l~'W~tlU1i~'W£~tl itl 'I1ltlnTHYill'lf~ Ins llJ 1GJflJ'lJtl~.;t'W-ri'lf~lfi~'ill0• ••

J' '" "'I , "..II "" 0 .d i Y ~ Y d.dfll'jmV:jtllJ"'~tltl-3mLY'j'l1~tl lJ 1mtl'tltl'j GJf:jlJ'ill'W1'W1m llJ 1GJflJ'lf"1~V1 (haploid) 'I11lJ'U~'W'VllJ

1m Iu 1GJflJ2 'l!~(dihaploid) ~1'I1ijtl'Wn'W lYimlfl-3.;{'W~1~'WLY1U~'WiU'l1 (pure line) '1'WnV::;l1"'l~
sJ 1 " "

ff'Wfl11fl1'jHLYlJ~'W£1"tJi~tlfl~ ~m::'lhtJi 'I1'i~"fl'hlW::-vi~~'W 1'lf'W~ tloij'lJ'W1" 'lmu~'W {l'lJtl-3"tlf1. "
<J}.l d ,1 0'" 1" Z ~ ~ 'J} <lI d' d I:!t

l'lJlJ'lJ'W O"'lJ"tlfl'l1'Wl'lJ'W "'1~'Wtl1lJimy tl"'tl:jLY'Wu",:;tmm.:J llJ'W~'W ('U~~lff'j ULY:jl~tl'W, 2551)
~ J' .It "'I d ~ 1 '" "'" "'I •.% 1 "I gJ "'Vl-3'Wl'Utl-3'illfl'V'l'lfYlllJ'W 'V'l"''V'l"tlV" "'::lJ'lJ'Ul~'lJ tl.:J1GJf""I'llUJ'lJ'W ~t1LYllJl'j \l~n,.,nnu 1~ 'ill 0 1GJf'"'"u

i dQ Gt 1J 'd 0 1 ~ d V.ct GI' ~ d

fllJtl1fl lJ'VllJ'lJ'Wl" 1'11ty'lJ'W11~lJ'ill'W1'W~tl'V'l'W'Vl"'~"'~ "'::tltl-3!fltl''jl'V'lfYf;;!lJ'lJ'Wl~ l'11ty'lJ'W uneu. ..
~1'W1'W1m III 19f1J1.yjlJ~'W (LY11W l'lfm,.,~ ty, 2538 ; Silva et al., 2000; 'il9J'V'l'j 'I1~.ff'Vm.:J'fh, 2551 n)

'I v "I v • .d ... d ~ '1 "" "d ., "".% •
l'WflmtJ IlJLYfJ'"Dendrobium 'V'llJ11lJ'I1mtl'lf'W'iI'Vll1J'W l'V'lrl'V'l1:1tltl~U1:1:;lJ1:1mJw::'lJtl.:J~tlf1~'lJ'W l'lf14

,d ~ ~ t _I dJ .c:t . fj) J ef QI

Dendrobium phalaenopsis 'Vll1J'Ul'VlYl'j:;'Vfi.'1tltl~'V'llJ11 ~UYlH~tln~'lJ14 LY~t:lflL'lJlJ'lJ'W14tlO'iJlfllUJ.:J
d. Y 'lgJ .It .d~ '1 .d " ... ,
lJfl"1t1llJfffJ1:1tl'W'l'Vl1lJ14 1'V'l1:1'V'l1:1tltl~tll'Vl1'lf14 tl'fJ1:1Yanda, Cattleya, Cymbidium, Paphiopedilum

urt:: Phalaenopsis (Haruyaki et al., 1999)
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Q.I Q,I "'=I gJ r:I I v Q.e!! 31 r:! 0 v
Clfl'I:Jw::m'lffWjlU 1'YltJl'lltl.:j~'U!'Yl'Yl'i::'W{ltltJ\P)'il::U~flI9lT~ iU'illflI9lUUfl\9lflfJ ~U!~V l1J'I1Ul {l1I9lU

fl'1'l-.:J ulf1l'ulmlj IC)fCl~fllJ'I1Ul]j~lu1u'hJ~tl~l'n!lllJ lf1'HlJ~'j-wmJ" .

• >I
" ''''' "' w ""''I 'j/ II) 'j/q "'" v If11'iluCltJ'UUuCl.:J'j::~1J'WCltlfJ~ !'UflCl"'W IlJflU'I1lq!flCl.:J (Eulophia andamanensis Reichb.f) ~UtltlU
v liI j1Q ~ d 11131QJ 1 ~~ j) v rI cl d' .do

'Utl.:JflCl1tJ IlJfl'U'I1lJflCl.:J'Yl Ifl'i1Jffl'i flCl'lfC)f'Ufl11lJl'lllJ'llU lIUmlC)f'U\9l 'U1U 4 'lflJ. UCI::: 6 'lflJ. u
'II

d 0 dl tI Q,I 11' ,v.d ::'t rI..::t d'uneuuru 1'Wmfl 'illflfll'iflfl'I:J1'i'l11lJfflJ\! 'iW'W'U1!'W1J11 ~'W'Yl!lJ'W!'Yl'Yl'i:::'WCltl tJ~lJ'i'l11lJfflJ\!'i ill
cv 0' .c:l d d..:::i Ql 0' I Q t/
'W'WIi! m::: lJIlJ Cl~ 'YllJ1tllJ1J'j 'eH1lJ1J'j tUlJlfl fl11~ 'WCltltJ~. ~

"llJ'W Vim] 1_Jty'Wl'i'l (2550) 'l~fffl'I:JlmllJl 'li'lJ'Ii''W'lltl.:Jffl'j 1 'i'lCl;c)f'W~nHCl~tlfll'j
'" 0 '1" '" '1 d ..", 'j/ lIJ 'j/ 'j/ .,; I 1 q q d 9) v ", .. d .. ~
'lffl'Wl 'I11fl~ !'WCI'WClfJtJ~l'WflCl1tJ IlJlJl'N 'W1J11 'i'lCl'lfC)fU'Ylfl11lJl'lllJ'llU 0.05 lutl'iI9fU~ IlJUI1Cll

'" '" 0 'I 'j/ " OJ 'j/'j/ .,; dOL 1 d ,J d3 1U ffllJlHl'lfflUl !'I1flCl"'W IlJlJ11.:JlJ'illU1U fl) lJ lC)flJl'WlJ'llUltJu 2n = 4x = 76 UCl:::

I "" 'j/ _.. 'j/ .. OJ "
UCl::'i'l11lJ'I1'W nnnrrnflCl1J~tl fl'Utl.:j~ 'W~'WCltltJ~ ms 1J1'W'UfH~ tl fl\9l'WI'Yl'Yl'i ::'WCltl tJ\9l1Jl'W I\9l'W1'W

fl';h~'WCltltJ~I1:J'Wl1m 71'W f11)U,j.:J~1'IJtl.:J microsporocyte 'll().:j~'WClfJtJ~lm::1'Yl'Yl'i ::'WClmJ~ri1'U

'l'l1tYUfl91 tJmi''WU1'1 microspore 'lltl.:J~'Wmw~ij 2 19fClri'lm::: 5 !C)fClri'fllHtlfl'UfJ'I pollen tube 1'W
C\ "''J) Q' ".d '1 Q.I..:A _~ d 4.1 d'e:k
1l'WCltltJ~'lfllJlfllJff1'W'WfJtJ'YJ.:jtlfl l'WI1Cll 3 1'W IlJtl!u'jtJ'lJl'YltJ'lJfl1J1'Yl'Yl'i~'VmmJ~9f.:J pollen tube rm

Q Q lrI Q , I Y lIJ" d .~
fflHI! l'lftJI'il'it\! (2538) nerrn flCl1tJ IlJ'I111tJ Dendrobium superbiens 'Yl11J'W

>I

u~ Cl~'If'W~ nlJ 11.:Jn~1tJ '~'lf'W ~~ 1.:J"l~111:J'U~tl.:J ij f11 'ifffl1l10.:J'i ~ ~ 1Jfl11lJl'1i'lJ 'Ii''W'Utl.:Jrn j l'i'l Cl;ci'W
d • Q,l0<ilY~Y"),,.d. ~I

UCl~'i::tJ~nm'YlmlJl~1:1'lJ~tlf11'i'lffl'Ul mm~~'U !'WCl'WCltltJ~ 1'lf'W

>I
!II !II OJ!IIOJ!II QQ "" d
~'WmntJ IlJ !~ (fln'l) !'lHH1'W,2546fl)

2.7.1 ffl'i 1flCl~ci'Wn1Jf11'H~lJ~1'W1'W 1mIu lC)flJ'Utl.:Jfl~1tJ',j'

1:1'1'i1'i'lCl~ci'W!1:J'Wffl'i l'i'lij~'WtJlJ '1~'1'Wf11'i<Mmh 1M'lfi~oW'lf1'Wil'WCltltJ~ l~tI'1'WoW'lf

, >I
~ 01 11 " "l" - <!l 11)"1 'I" 1 ...... ~'lffltn m lJ t))'lJ'Utl.:JflCl1tJ IlJffllJl'HH'WlJ'U'W I~ ~tJf11'i !'lf1:1'1':i 'i'lCl'lfC)f'Wnu protocorm-like bodies

.,; 0 1 'i '1 0 1"'" " " 11)"",d 1q", I 0"UCl~f11'i!'WlJ'ill'Ul'U 'i'l';j IlJ !C)flJ'il~'Yl1 '-H'Ifl1lW~'Ull.:J~'U!m~~tlflflClltJ unuauu AU !'If'W Cll~'Utl11J
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1~'.i-WYlJU i11tJ'illm:::mu::: (2552) ffmmm'II U'I 1Tl,,~c)f'WviUnl'.iL'il~tyL~'U LIPl'IIfl.:J

Iils 1IPlTlfl{lIAm:::nl'.ilugV'UUU"'I~1'Ul'U 1m 111i9f1l'llfl'l0ft'lVi:Ul!1~.:j L\PlVtJ 1Iils 11lTlU{1I0ft'1V

'UJ!IIy~.J"'.I' 'Y 1 ... d1lJ!II d1
IlJlJ11'19f'l1l'ilJ'.il'1TlU'W'II1'1fl"1I 'U'.i:::V::: o, UlQ 25 1'W 'YlLll'il10nl11'Yl1:::111C'l~ 'UUl'Hl'H'HC'lTQ;m

VW fl\PlUU"'I 1I1Aiv.:J '1 'UUl111'.im"1~fl1TlC'li9f'WloU'lJ'll'W 0,0.01, 0.05 une 0.10 AUfl{I~'W~ 1 'U~ij\Pl
d Q.I ~"r1 d Q.J Q.I

ltJ'W'.i::;v::;n"l 5 UCl::; 10 1'W'il10'U'UV1V1I1AM'Ih.JUl'H1'.iU'II\lffl'l'.i VW \Pl\PlU'llCl\l ff\l1nlPlnl'.i..
AUgV'UUU"\I'IIfl'l 1U1 ilPlflUS1Il'J0 2 nU\Pl111 lil'Ul1m 14 nU\Pll11 wu";h nl'.iA~lJf111lJl'll1loU''U une

'.i::;v:::nftl~i~f'U 1Tl"ic)f'W~1 h;'IUfl{I~'Ul9i'nl11Pl1U'llU'ILU'i ilPlTlu{lIflu'W1 hj'1I1~1I~'U unerns
~ .

111~tyl~'U 1~'11 tI.:J1 1JlL~fltl{lJ~U'\.J1L ,rlJ~l'a.:) 'H"".:J111flIa tI\I 14 'fillml1hb LlPlfl tiS lJ Vi i~~'U

. . .
Y Q 1 .ad , 91 1Il'" Y.Q ~ lit I \IJ "Q.I QI 0 do 0
1I11.:J s>W1li aceto-orcien squash technique 'Yl'U11mnv 11I1I11~'Yl11l L~'.i'Unlnm'UllJ~1'W1'W

Ins 111191'112n = 2x = 38 ,h'U0ft'1u'l!l!li'l~~1'Wnl'.ii'mj11~Vff1'ill:::ftlV LTl"ic)f'Wfi 1111A'll1loU''W

0.05 l1Jfl{l~'W~ UCl:::0.10 l1Jfl{A~'W~ Ail'U'.i:::v:::nftl 72 'lf1l. n~1'W1'W 1m 11119f1l 2n =4x = 76 U~

l,ifl.:J~10nl'ii'mj 1hw 1~ff1'.i 1TlCli9f'U~Tl11111'lllloU''Wff~~l 111'61Pl'.ilnl'i 'ifl~;11Pl'llfl~~'W 6fl'WCl~Cl.:J..
... z 1 Cl~ v " 0' d d'.d .d 1 ....~.:J'W'UCl'l'iCl:::ftlV fI"'lf9f'Wfll1111'1111'11'U0.05 lUfl'.i19f'U1Pl'Yll1ftl 72 'lf1l. 1'HlJ1:::ffll'Yl"l~ 'Wnl'.i'lf0'W1

1
y... 1"" 0'1 !II II) Y Y ~ .;j...... Q L '" "1 !II 11) Y Y ~ iY""'111011 'YlC'l'YlC'lfltl~ 'UOCl1V LlIlIl1.:J A'YlUV'UV'Un1'i1n\Pl 'Yl"'YlC'lflV\Pl 'W0C'l1V LlIlJ11~ 11110l'.i

i !II 11) !II !II ~ Y 1..1 I'J L "" ... 0', Y 1IJ!II!II ~ "I
lPl'.il~ffU'U unme 11I1I11.:J\Pl1V nC'll9f nnms !m:::111Tl11lJtJ11'11U'IA9f""f'J1I 'Yl'U110C'l1V 11I1Il1.:J'Yl

?I 0'", " ~ J !II. I ..
!lJ 'WA'Yl'Yl'.i:::'Yl"UtI\Plllfl11 11tl11'11fl.:JL9fC'l"Tl1l1'Yl1l'II'U'ill 019l'UlJ 0 III•

~ ~
'YlHi'v uCJill'l (2551) 'Yl'U";h 0ft'1V'l!LVU~ 'lui~i Arundina graminifolia D.Don.

"Ill) y... Q"'... ~ , 'i 1" !II 31 .1 0' d 0' ~Hochr) 'Yl1~'.ilJff11 lTl"'lf9f'W n1J'lf'Uffl'W IU1 I9lTlU1l1 Tl11111'1111'11'W0.01 LlJU'.i19f'W19lIlJ'W'i:::v:::nm. ~
'W1'W10 i''W ffl111'.itli'mh 1,r~1'Wl'W'I!~'IIV'lLTl'J 11119f1lAv.1I;i'WLil'W2 L'Yh'~

"l,ni'm) 1I'H1lt.:Jrl' u,,:::ty1l'W-n'YlV 1_J'W'W1Tl(2551) i~'thOl':iff0141'.i:::~'UTl1111

!II :II 'i QQ d 1'" • 1y '" 1 ..,. "1 Y i Y Y ~A'II1I'II'U'IIfl~ff1j LTl"'lI'9f'WLm:::'i:::v::;nftl'Yl1l1111:::ffll 'Uon'lf0'W1 mo~ 'YlC'l'YlC'lVV~'Wfl"1V lJ1I11~

0'. ,:11. dI :II :II 1 ea ea
'il9.l'Yl'.i 'H·HY'Ylfl.:JTl1(255lf1) ~'Yl101'Hm141f11111L'IIlJ'IJ'W'IIfl'Hn'J flll'lf9f'W H"::;

"I , ... 01""'1'" 0'1:11 ''':II~ .'j::;V:::ldftl'Yl1'HlJl:::fflJl9ltJnl1'lfmn mo~ 'Yl"'Yl"flV~ 'WO"lV 1IlJ11.:J (Doritis pulcherrima Lindl.)

Liv~A~'W (Dendrobium draconis Rchb.f) UC'l::;iJffil.:JTll1J{ tDendrobium Miss Singapore) 1~Vnl1
JI I " I

L'Yl1:::!~V.:J1Uj il9lTlu{lJ 'Yllrh 1'Wm\'lull!lYl1.:JLm:::tflU~t~'Wm'i1~ff1j im'l~c)f'W 'l1Tl1111toU'lJ'lJ'W0.05

.1 o'd 0' ~ ..." v 1l)!II'" Q i-Io' II) !II... i "'''' d 31 31tlJU'H9f'W1l nruseuerirn 3 1'W Lm::: L'UO"lV LlIlIffff.:JTl usrm 1~'i'Uff1'i TlC'l'lf9f'W'YlTl1111L'II1I'II'W
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Silva et aI. (2000) Rf1'l:IlHCl'Utl.:Jffl'J Iml~~'Wt111 protocorm-like bodies '\Jfl.:J
V II) 'jI I 1 """"d., 'jI 'jI _I ., d .,

nCl1t1 &lJ Cattleya intermedia L. 'Yl1111 flCl"lf"lf'I.J'Yl'J:::~11f111111'UlJ'\J'W 0.05 nras 1"lf'I.J91 11Cl:::0.10

- 1 ., d ., ?I ., ., 0 i v "" 'jI "" 1 ., .,
llJtl'Jl"lf'I.J91 llJ'l.Jl1Cll 41'W ff1111HI"lfn'W1 '\1lf1~91'Wlln ''If'YlClflV~ (mixoploid) 11Cl:::l'Yl'Yl'J:::'YlClfltl~

o ., 1 q V ., "" .,,,,,,I d - 1 i I _1 '1 I
!f1llJCll~ 11 ~ V ! 'W91'I.Jl'Yl'Yl'J::'Yl ClflV~l1Cl:::~'Yl ClflV~lJ'Yl'W'YllJ1n 11UCl:::'fl11lJ'\1 'I.J1U 'I.J'W'Utl.:JlJ 1 n !1191tl

1 """" V V _I ., d ., I ., d," 0' V ""'flCl"lf"lf'Wfl11111'Ull'\J'W 0.10 llJfl'Jl"lf'W91 'J:::V:::l1Cl1U"lfff1'J 4 1'Wl'I11Jl:::fflJ'Ylff~ 'Wfll'J"lff)'W1 'I1ln~q

.., s ""l'Yl'Yl'J:::'V'lClflV~ 'Ulflfl.:Jl.:J'W

Chaicharoen and Saejew (1981) 1~flm:J1f.1Cl'UfNff1'J I'flCl:]1~'Wfl11 Iils 191f1fl{lJ

'jI II) 'jI I 1-1 1" V IIJ 'jId II) 'jI., 1 """"'\Jfl.:JnCl1t1 !lJ'YI11t1 Dendrobium phalaenopsis 'Yl1111 lJ'J 91'fltl'JlJ'\Jtl~nCl1V um 1~'J11ff1'J flCl"lf"lf'W
d v v _I ., d., o::l ",,' d
'Ylfl11111'\JlJ'\J'W 0.05 llJfl'Jl"lf'W91 lU'Wt1Cl1 91'W llfll'Jltl~tI'l.JUtlCl.:J'\Jtl.:J';j:::~11'YlClflV~lU'W

l~'W'il::Cl~Cl.:J nnffm-n,)1'W1'W 1mIlJ l"lfll'\Jfl.:J~~fl111fJlJ11Cl:::n~lJ~U'lfff1'JCl:::Clltllf1Cl~;'W 0.05

"d ,.(.0::::1 0 1 1 1 ,. d • 1 ~cC'.l tI d 0'
ltlfl'Jl"lf'W91 lJ'ill'W1'W m 11 "lflJ 2n = 2x = 38 ff1'Wn!:l1l'YlU"lfff1'JCl:::~mJ flCl"lf"lf'W 0.10 ltlfl'Jl"lf'W91

11Cl:::0.50 ltlflfl~'W~ 11:h.n:::tI:::l1Cl1 411Cl::: 51'1..1 ij~1'W1'W Ins IlJ l"lfll 2n =4x = 76 11Cl:::ffUCl:::Clltl

"1~'W 'VnJ':i1 fl1111ff.:J UCl:::,)1'W1'W'11J'\Jt).:Jlflfl.:Jl~'W 1liu91 n~l.:Jfi'W fi11"lf~fl111f111U~lhr m:I ru:::'\Jfl.:Jrl1~'W~ . .
'1'1HUW;i1 1l~111iHh~tl11.ulJn-)1"lf~fl111f1lJ ffTUfl11lJ'YI'W 1UCl:::fl11lJtl11'\Jfl.:J'l..hn 11111Cl:::f111lJ'YI'W1" . .

q d .,} dt v vI"""" d .,} I """" .J'\Jfl.:J !11'il:::l'Ylll lJ1 n '\J'WllJ flfl11lJl '\Ju '\J'W'\Jfl.:Jms Cl:::m tI 'flCl"lf"lf'Wl'YllJff.:J'\J'W U91fll n fl~ "lf191'Ufl.:Jlflfl.:J
'"
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'Yll1M'ii~nHUlJ~tnlPl'illf)f11~Ul mJ'J'l-W'U £,r l:IJ<JfUIPl.flltii'WUfl~L~ tl1fl'U i~lJ1mj n U~l~ V.:J'ill n
"U q q q

y ,

f)~ ';w ilJ1 'UUtl(1tiii"tlIJ W:::U(1:::~1.1~ l'l'UtJ'lI'lVfl-vi 1f1l'lt~ 'U'YI(11VU'J ems 'Ylli11'iims 1.11' inls -:I'VT'U£
q cu q q

w d .Of <V k "I .Of"" 'I k.J '" '" .... 0' ~I.or "'.J d'il1Plms U~ ~ tltlu'il 'iltI'YI'W-:lfIV u'il 'iltl.flltl t 'W 9f.:J1f)tl1f)U~ tlIJ W:::i'I1~~ 'U1Jrn '1.Y1'lmel:::t u'Uu'il'iltI'Vl:IJ

'YI'Il'1~fl1UfI:lJH~~ri lt1i'l VIPl'cltlIJW:::I'iH'l 'ill ni 'W'YI~.:JriVf)'.i'W'YI~-3 1 I'ltltllfftJl fI~ 1:IJ19f:lJ~tlv.flltl1 'W
q q IU q cu

0' d "" ... ~ 'I 1.1'" 1.1 OJ 0' ~ lIJ 3-"'l • ::, v dl v .x <!!
t9f"el ('j:::~ mmn, 2516) 1'l'l'W'Wrurru ru 1'l'Y'l'W1Jf)~1t1 t:lJ'il'l'illLU'UI'lV'lfl'tlIJ1'UtJlqJ"'Y'I'W~1'UflV

1) ml:lJ~t~tI'lflUtll'jrilt1'VltJl'l"tlIJW:::~l-:l'l !'If'Wf'll'ltlutJtJf)l'lvn 'jU~l.:JIPlVfl 'U'UlI'lI'lVtl 'lfVl'lvn<u ~IJU cu

tm:::ff'UV-:lI'lf)O 2) ')l'W"1'U<Jfl'llm 1:lJ19f1J l~V.:J'illflf11'jlYi:lJ~'W'Utl'l,)l'Wl'U 1m 1:lJ19f:lJU1:lJ1H)"1'l•
fllllJtlJ'W m.r'W'UV-:I~'Wt1f)H'1.Y:lJU~:::'Ylli 11'" flIJW:::'UM~'WU~:::l'ltJ mu~tI'U 'l1.1 (m 'j:.lfl'l 'jj 'j'j:lJm,

2547)

f11'jU 1UU1 ~~'W i 'YIlJl tlO'1 f11'j~ \9lJ'W1'YI~tJm'J U1utl1 '1Ul(J~'W ihnJi M'ii "mltu:::~~
~, Q,I tie::.. ~ t" 'j)..::t. 'j) ~1 ....rQl _I a.r"
'IJ'U011U1U~ 'UIi LIPl:lJl~ tJ \91 tJU U'WtJ '1191tJfI "11:lJ191tl'1 mr 'Utl'1 v.JlfH'I \9IU,,:::f-lUs .flfl rn 'ju'j Uu'j .:J~'W1.i

q 'U qJ "q

tl~1U ilfrruns mnl'l~'W '~!tl~l'Il:lJIi 'j'j:IJ<Jf1~ l'lf'Wl~ U1flU ~~1\;$1\91~'U '1 tYlm1J'U rns U1',.:J~ '11\;$11'1

1YI~'l~l YI:lJl~U:lJflllU.fll~U"1I'l~ tnJ lt~"11\tllHll'll~tltllt,,:::111' U ~tll'j lnfl1-l\PJJ'W ltll'j i 'lJ~"'l'1'I

fflY11utl1nHu1l1 'l~'U itl~1t1 ,,r~LfilPl 'illtltlnm ~'Yll'Utl.:J:lJ'4 IJ rJ J'l ms HU:lJ.ul:lJ.fllV 1'W<JfUI'l
d w Y ~ jI 0 ~ V\IJ v 'j) \t')" ~ d''1 ,.d ~ Ji ...ar IV ~ 0 q "
ll'lV1tl'U 'lJl:lJ<Jf'UI'IU~~'Ul:lJUfl~ i'I1 tYi tlPltl~1t1l:lJ~'lJ1J !'YIlJi'I:lJfl11:lJYI'tntl'YI'tntl 9f-3u'il'iltli'li'll t'YI

'" 111"'d , w ~.1 , w .or '" liJ ~ I.Of .... , ~
tl~1t1 t:lJ:lJfl11:lJttl'ltlI911.:Jfl'W'W'W'U'Wtltlf)1I 2 u'il'iltJ tl'lUf) u'il'iltl.fl1t1'WVtll<Jf'W '1.Y.fl1'Y'm11'l~V:lJf11~. ~

I "I uOJ U OJ d2.8 flilAi'n1'lJfl11 1'lJ H'Vt'lJHq • q

Sarathum et al. (2010) 'Yllf)1~f1m:nfl11:IJL'li':IJ.u'W'IHN~1~ lrHl:.lf;'W u~~~~tI~n'tn

.J '''' • 'I ~ "" 'i' d ""I ~ 111~ 'i"l'l!'l1:1J1~U:lJl'ltlfl1'J<JfO'Wll'Y11f)1'I rY'Hl~~V(J1Pl t'Wmrm t:IJ Dendrobium scabrilingue L. tlPltlf)1'JU<Jf

protocorm-like bodies (PLBs) l'Wul'Jel~m(J l'rnl;;'Wfl11:IJt,r:IJ,r'W 0.000, 0.025, 0.050, 0.075 U~~
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11f 'U11 'j ,:joW'Un'UV,:jf) ~ 'dtJil1fff) "rl'1i,:j~l1J 'U~ r~f)UfI:; iJ tJlJ 11fI f)li tJ,:jn'U vd reu 'Vi ll1 fl1Vf1 e
q" q cu cu

d gJ ~gJ '1 . .do 9), Q,I .Ji
Doritaenopsis l1J'UmntJ !lJff~fI l1lJ'Yllf)~~lflf)1'j~fflJ'lJ1lJ'j:;1111,:j Doritis nu Phalaenopsis C}1~

y y

nnlV i~11'H"'V'Iff~ftiifn1lJUlJoW'Unlmi';~n'UlJ1fl (f)1ty"'U1 j'li''l1f)1'U'U;1, 2545) nn1V i~fffJftU

ihf f)'I:Jru:;~ tlfl~!1J 'W!~f)"f)'I:Jcl'~ iifll1lJ ff1t1,:j1lJ ff'IJtl'l f)~ 'U~ tlflii f111lJl1 ft 1f)'11 ft 1tI~e ii i'l!!~ff'IJ11
'" 1iJ.1 ~ "" j/ "" Ji 0'1 j/ j/ Ii] j/ff'l1lJ':i llJ"'Ut:l'lfflJ1WUlJ !!fI:;lJ'l11'1f)1'jlJ1'U'U'r)'1~'r)f)'U1'U'IJ'U 'Yll 'I1f)flltJ llJff~fI Doritaenopsis

!1J'Unn1tJirl'~fl~fflJ~iifl11lJrilfity'Yl1'11ff'j'I:J~n" (Cui et aI., 2004)
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1~tlf191flf1~lJ'lJtl-:Jf1t)'1t1l1~rl'1~-:J U~-:J~'UCI UCl:::~ltlvr'Wi~f1rl~lJ (fI1'Y'l~ 3.1) ~ij

.1 '1 '1 'ii' 'iI • d"'IJ'W1~'lJtl-:J~tlf1lJl:::lJ1W I 'U 4 'lJtl'l~1J f1C1'Ul'U rl1~tlf1UCI:::Uf1:::f1tl'UI1~ (pollen) 'ill'U1'UIClf1'Utltl

111 .. ~ " .. oj .. ~ 111'ild.,. oj
11'1'U'W~ n'l~ 11t1~f1'j<fl'Wl~lJ (acetic acid) 45 IUVWlf'U91 VI'! !1'VlflW11fl:I.JU'j:!:mW 10°C l'u'Urnn

• OJ

d ~ IV ~fj) i/Y.ctY d d "v
5 'U1'Vl 1l1f1'UWlf'Um~'U1'ff1Jtltlf1 UCl1t1fllJ~~1t1fl:::Clf lmltlClf'W (aceto-orcein) fl11lJI'lJlJ'IJ'U 1

U .. oj .. ~I.I ". q , d cS ~ v • I .. oj .. .d. '" ::'1 v ::'1
I tl'JIClf'U91IlJ'lH1C11lJl:::mw 3 'Ul'Y1 &'Uf1"tl'!'VllJm~'U1~lJ 45 IlJV'jIClf'W91fllJ911lJ~~1t1m:::'ilf1lJ91

'ff16'11"l (cover slip) U~1 'l,rfl111J~ nu 'illf1J'U ii'D 1111Uli iim11nil mtl~'U~Vf191",!'l 'U1L'Ul~.!I~ lf1

" "~1'W'IJ V'1Lf111mf11~U~ f11~tI'1 f1t)'1V ilf fl11f1tl1iitl'1 ind'~~'UCI 'J1"b'1i1U 'il1f1U'W 'Yl1nn fff1111

"'Wq9im'JlJmmu-:Jlttf""U'U'U 'lu ltl~~ ~-:JU

i'\.J'li'1'11~tl'W iit;!'W1t1'WO-:J~-:J'I11fl1J 'W.fl'. 2552 i'W lHl~tl'WL'W1:::'l11 flW:!:1f111mfl'1~911lJ"nl'Y1t11"V

~'U CI) l"b'li 1U r11'1.J'ffltlvr'Wi~f1rl~lJ~'Yl1 m'Jfff1111 ~-:Jijf1ntltl f191tlf1'1'W'lf1-:J11C111~ tl1t1'W 11:::i~1l1f1

~
3.1.2 11im'JVI~Clfl'1

'" ..~l tI'W'WtiCi f1rl~1J
• OJ

" "~1'J l~HI;~'W l~f.Jihlt1C1:!:l~tI~'lJfl'1,rmnl'Wm'Jlitl ~'1U

,
""unn 3

!



"'. ", 11]"''''''\ 0 ,., 11]"''''''\
1~rY111V(stigma) 'IJe).:jfl"1t1 tllll11.:jU"::UI9l~~iJ" U"::'Ul pollen 'lJfl.:jfl""1t1 tll:lJ11.:jU"::

UI9l.:jfJiJ"i'll1riiJ'Utlfll9l1f1ft11~fl1ijV (stigma) 'lJfl~ftltlvr'Ui~f1Hftll '\1~.!l'illflJ'U'll'.i:;:IJ1ru 51'U 111

(Doritis pulcherrima var. buyssoniana)

iI \4VmnrJ U.JUVI-!Jfl'Utl(20 = 4x = 76)
Q

tDoruis pulcherrima Lindl.)

.
iI \4i1i1'"mnrJ &lUITl-!J (20 = 2x =38)

!~ fli M!91"rl'm~'illt1 H":;19l11'il\Pl~1t1f)~fl~ \Hl'Vl11 fl,.n~HJi'l1fh~~'IJ tlltl 1.000 I'Vll ffn 'I:Ilf) l'H'If lrl fl'U~ . ~

'lJfl~11'11III I9Ill 1'Un;tI:: diakinesis ~f1f1ru:;mlll~I9l'llf1~'lJfl~f1l1 u,j.!l 191""rl'mJU ill IflCMft1'Us ::v::

Ufl'Ul1vJff 1 mlmvJff IU":;~fl'l:ltu:;fll1ff~1.:j ill lmff'llflf U,,:;iT'UViflfll~
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"""'"3.2.2 11ifll'.i'Ylfl(1U.:J

vilf11)~'J11lU1J~1'U1'U somatic chromosome mmlaumn 1I'lm~Uvllmh'l)ln

n~lfJ '~lfl~.:J ~ l1J'U UI'l'l U'IJ" une fflfJ'tf'U t(1nHfflJ ~ n1 ~'1iJf)1'J 11l~ tU!~U 1~ e dl'1 )1~1~ 1'1 'Uq q q, u

'lfl.:Jnm 09.00 - 10.00 'U. U'IJ~1'U1l-!1m 1lJ 19f1J ~ltln'\JU'I Kamemoto et al. (1961) 11'ltluu

QI 0 0 til QI 0'
('U1J1l1'U1'Uunivalent, bivalent, trivalent une quadrivalent) 1l1l-!1'U25 19f""\P1fl'Yl'U~

QI QI' CII ...1 Q _I d'd 0' Q

3.1.3.2 \P1n1l'U1J"n'l;ltu~fllll1rlflun~ (1ufl·H9f'U~m'.i!f)\P1 chromosome lagging

U(1~ chromosome bridge) ~lnfl1l1nf11mtJ.:J19f(1~U'lJ1J1lJ 1'V~ff ~1'U1'U 100 19f,,~~'V'tf'Ui

3.1.3.3 \P1'i11lU1J"mltu~f11'iff~VI'1I 1mm.J'Vl t1'i~lJltu 300 ill 1mm.Jul U~~

'I11~ll11~tI'\Jtl.:J'lI 1mfftlfll~'Yl1J 'l-!U~"::,..r'U t•

.., 'j/ 0.., 1 1 1 ~ ~3.1.3.1 "n'l;ltu~m'il'\nt1m.J'Ufl.:J m 11 9fll l'U'.i~tI~ diakinesis 'I1'.i'Vmetaphase I

oct CII::'IQI
1l~'UllJ1ft'n'l;llfll'i rlffll~fll uu fl'Ylfl~ (embryo)

(2) fll)ffnEJlfll)rlfflJ~~1~'Url'Ylfl~ (embryo) 1~tlthff1fJ'tf'U'i'~nrlfflJlhu'U x U~~fJ1J(1

rhms rlfflJ~1m"'U"~HfflJff"'IJ t1'IJn~lfJ '~~l~"'U(1~U~.:J'V1J" 1~Ui 'I1~flHn t11Hn~iJ m rnls ::;lJltu• •
2 - 3 1$lUl-!lJll'Yn~i'Utlnn'i1'Vltnft'lff~1~mjil-!fffl1'Yltl"U~l~'Vl~tI'" '1l~'U11"1 1 - 2 1$lUl-!nu'U~..

dO '" d llJo' 'j/'j/", 'j/'j/
l)~'VlU~U'WJ'V~lfHl'H'Ylft'1lJfJ(stigma) lJl1'\W"~1JtH'I' l"~U"~fJ'VlJWnJff aceto-orcein fl'J1lJl'UlJ'Ul-! 1

0' d .. d d.., ~ '" 'j/ ~.. 'j/ 0'& dod ...
nJ'V'il'lI'U~ lti'Unm 5 'U1'Vl'1H'I'HJln'U'U1J~~lfJm::;~n1J~ff t"~ U(11'UllJlft'nEJlfllllJlJ'lfl~
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I )I , •

!1{l1 7-15 1'1,1Yinlcl'H'il7t1J1~1I1~iU{l"fllYlllmJfl1<Mfl 1f1t1ri~1~"of1~'Ufl~1Vl~~11~Yiih~~lIYl1:lfltl~

1iJU ~'V'l{l"otI~ l'YI'Yl';j~Yl{lfltl~iJfl1C)fYl{lfltl~ Url~tJflfl~~Yl1:ltJtI~ 1~tlf)1';jl1ml~111l1lJ1W~lfl'Um

""""3.3.2 11ifl1';j'Yl~{lfl'l

111fl1'jri~1~flfl~'Wml'1f.11~~1~'1~1~Sll{l"l:i 1fl{l~~'Ufi111l1~1I~'W 75 ppm 111u

3.3.1 1~Qll'j~{I"~'f1i'Uf11'j'YI~rlfl'l

3.3.1.1 1~flffmnfl1'i11l~vuullM'llfl'l~lU1U Ins 1111C)f1l'l1cl~fl1';jiflih~1t1

,
3.3 fll'j~fl'l-nIfl11~lC)f~flA'1£.1'~~11~'Hil~~lnfll'ji'mh~·Jl1tJl1Im,;)c'Uu

Ins 1111C)flJ~1U'Ufl~1111n'llfl~Levan et al., 1964 (fllfl~'U1fl fI)

3.2.3.2 ~lU1'U'llfl~ Ins Iu 1C)f1l~ih)mIW~lilu metacentric, submetacentric,

" IIJ" "do '" 0' 1 0 _I'acrocentric uae telocentric 'llfl'lflrl1f.1 LlJ'fffl1:llJl1.:JUrl~{I"lt1'V'lU1i1:lfl~{I"1Ifltlf11'J'illU'Ufl'i1J'jl.:J'llfl.:J.. .. <u cu

... .d1
3.2.3 msuunnaammaaes

o 1 1 1 "WI v v do ,,'" w 0'3.2.3.1 \l1'U1'U fl'j u C)f1l'llfl~f)rl1f.1111111"H1Ill1'U Ufl~~lIrl Url~'ffltlYlUli

3.2.2.4 Telocentric

3.2.2.3 Acrocentric

3.2.2.2 Submetacentric

3.2.2.l Metacentric
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'J) 'J) •
o ~ 0 ,.. ...1 ~ Q,I~ .d. ~ ~

'Yllfl11'Y1l9lfltJ.:J W l'JtJ'Ull'l1:;'lflUtl:::;'HtJ\lllU1J\9lfl1'jll'l1::;lfltl~l'UtJltlfl

flW~mllI9l1fl'1n'\9l{ u'O::;fl'u~1lml::;"yifl1 ill 19l'1l flW::;1'Y1Vlfl'l"'l9l{ll'Hl1l1Vl~tltJ1J'O'Jl'lf'lilU
<U •

.
t::! 0 .q Q.J'

iHlllftlfllm 'jO'Hl£J

"" <'I ""llUlflll 2552 fI.:Jff.:J'I11fllJ2554

Q,I Clo r;J lI)Y3l~ Q,I Q.I o3}- 1 QQ v ~iC$

ffW_N1'U1l1t11'UtJ.:Jfl'01t1&1llJ11.:J'H'O.:Jflll'lffl'U1fl1t1"'11 fl'O'lf9l'UI9l1V11jDuncan's Multiple Range

Test (DMRT) 1lfl'n:;"yil9lv ill'Jumll SPSS

I I " I

ff.:Jl1I9l'O~.:Jff.:Jl1fl'OtJ'I'O:; 20 eMl (~U) l111V1JlYiv1Jfhm~v'YIH

c:t. d''j} .c::::)..c:!io

3.3.4 fl111lml~'I1'IJ~l.d'Ol11'1n'fll9l

'tllfl1'J'YIfl'OtJ.:Jil9ltl1HUHUfll'jl1fl'O~.:JU1J1J Completely Randomized Design

(CRD) lfltliJn~1Jl'I'OtJtI~l~'U~'1l1I9l"~.:J ~tJ ~l'ltltJtI~ l'YIl'l1~l'ltl~tI~ ijfli9l'l'l'O~tI~ U'O:;

"1) fl1111"l.:J'Ufl~\9l'U

2) ~1'U1'U'l1J~~~U

3) 'U'U119l11J (m111'l1'Ul fl1111fl~1.:Jfl111W11)
o 'J) • 31

4) 'U'U1fl'01\9l'U(fl1111fl11.:Jll'O~fl1111tll1)

5) 'U'Ull9l'Ufl.:J'ilfl

3.3.3.3 trw ;n'U1'Y1tJ1'Ufl.:Jfl~1t1'~~li.:J'I1~,:jfll'Jifl'l.h?l1t1"'1'i lm'lciei'W 1I9ltlfffl1l1..
'J) 'J)

Q,I • 0 0 v Q,I .c::::). Col at
'OflllW~\9l1~'l ;)1'U1'U 20911 (\9lU)/ ):;19l1J'YmmJI9l19l.:J'W

... <'I
3.3.3 fll'j1J'U'YImmfll'i'YIfl'O~~

I,'" ,

3.3.3.1 ~1'U1U i mill i9l'll 'IJ~.:Jfl~ 1 tIi~~11.:JYi1fifl~U ll'o ~nl~v 'Uuil 'O.:J'l11
'I1~.:J;)lflfll'iiml1?l1t1n'1'J i fl'Ociei'U

3.3.3.2 ~flllW~fl1111~flllfl~'IJ~.:J 1m 11119l'llU1J1Jmixoploid U"~U1J1J euploid ~

lfifl~'U'I1~.:Jfl1'Jifl'l.h?l1t1"'1'J lfl nciei'U ~Ul9lfl~l.:J'llfl~flllW:; Ins 11119l'1l'IJfl.:Jfl~1t1i~~li.:J~L1'I'U

, , 'J)
91 11 91 ~ .O! ~ O·i£V I <1' G) I Q.J <V QJ

11fi'U~~fH'l1t1 UJlJ11~'YIfl1"'~H1H19l''''' ~'U')j'1~nm 09.00- 10.00 u. ,.m~;)lfl'U'U'U1Ht"'::;19l11\ln'~1J

1m ill 1911119l111i~'1m~Kamemoto et al. (1961) i~1IJ1!1J~1'U1'U 10 191mlhHl~m;1~1i1J'WmJEJ~
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, OJ

U~fl~l~fl'iJ

fln1,rl~n'iJH"Uf)~ 2.53 trivalent i'iJ'Uru:;~~flmYlJ,rl'U'iJ x U"~~Uftmm ill iC))'lJ~i1infl1'J1,rl~

n'iJ 5.44 univalent uneIns ill iC))'ll~nfll'll,rl~n'iJH"Ufl~ 3.22 trivalent ~lll"filiu (~1'l1~~ 4.1

Ilft~ fll'H~ 4.1) ~~~fl'l:lru:;fl1'J1,rlfl~H~tJfl~fitJfl1'J i1il,rlfln'iJ'Uv~ 1m Iu LC))'llU'UUunivalent Ilft~~ ~

fIl'Jl,rl~n'iJ'\Jv~ 1m Iu 1C))'llU'U'Utrivalent (fll'W~ 4.2) ~'VlUi'iJ\lflHfflJl'f~ffV~ffltloW'iJiij1il'iJ1'iJ~

1 i ".d,,~ QI V.evd
trivalent ~tI 'iJftflHffllU~~tJ'Uftx lJl1~ lm:;ftflHfflllll'U'iJ x U~~tJ'Uft'Vl'UftfllJW::fl1:H'Ulf1fl'iJ'Vl

Cl,I ill <u q 'U

ltJ'iJUfl~ (bivalent) l~tI~ 19.6 1m:; 19.55 fl ~lllrlli'U ff1'U~fllJru:;fl1'J1,rlfln'iJ~H"Uf)~~'W'Ui'iJ~ ~

ftf)Hffllll"~~'Uft x ,rli~ 'Vl'U",hnim ilJ iC))'ll~i1infl1'J1,rlfln'iJ 7.6 univalent 1m:;1m 1lJ1C))'ll~n~ ~ ~

~lflflnffmn'Vll1~ m 'JlJill 1tJ~ff'Ufl~fl-cr ..;W i,r fffJ",rl1~ ua :;ffl voW'iJi-~fl HffllJ'~
.... 0' , ~ lJ 'i ~ 9) II) Y ~ Y" d :'1 w 0' "?I .1 ~

fftJ~fflt1'Vl'iJ11'Vl'U11'Vfl1~fl'l'lll llJ 1tJC))'ff'\JV~fl"1Vlll'YI~lJ11~llft:;U"~~'U"C))'~llJ'U'Vl'iJ11U'Yl1lJ'iJlJfl~

fifl nflnl,rl~n'U'\Jv~ 1m 1lJ1C))'lJu'U'Ubivalent i'U'J:;tI:; diakinesis m~tI 19 u,,:; 38 ~~llJ"fiwiu

ff1'iJi'iJftflHfflJJ~ffV~fflt1vr'iJ£ 'Vl'U11fll'l1,rlfln'iJ'\JtJ~ 1~'J III lC))'lln~11lJH"Ufl~ fifl 'VlU~ ...

l'ilm'lfffllJl'Vlfl~flnlJm'Jl1'li~lC)m~Il'U'UilJ 1V~ff~lfl~vmjv'U~ihJlJ1~ 1 'lu 4 'Ufl~

~tJfl~lJifln''Ul'U 1"tJfln'1t1i,r,rl1~ 1l":;"flHfflJ ij'U'iJl"'Ufl~"tJfl 0.4 - 0.5 C))'ll.ff1'Ufln'1t1i,r~ ~

,
<:S

U'Yl'Yl 4



3.2219.555.44

2.5319.67.6

38

19

QuadrivalentTrivalentBivalentUnivalent

I " ~ rid tI rid rI 01:&.1' Q.I f! ~
'ff'J'U'UVtlflfl 0.67 ltlV'jI95'U~ UCl~ 0.33 Itlfl'.iI9l"'W~ mlJClW1U U~ "'Hntl'W'UliClfl~'fflJ'Vl'l'fffl'l'ff1t1..,
~'W£'WUl95Cl"~HCfltlfl~~mnCfl micronucleus 'ff'l~'W lY"ltJ'Yiu':h l'UClfl~'fflJIICfI"flUCl x ~1~'I 'WUI9l"Cl"~ cu cu q

.d ... il 0' d 0' 1 " .c:t. d'd ~'VllflY"lmicronucleus 19.33 I ml95'W~ IICl~ 'W~fl~'fflJlJ1U'U x llCfl'lt:lUCl'YiUl9l"(,)(,)'VlLflCflmicronucleus
<9 il rid rI d ,J

"l'lfl'l 93.33 I fl'jlt}f'U~ (~l'.il'1'Yl 4.2 Im~ fll'Yi'Vl 4.4)

3) ,,; ... 0'
in'J\l1ICl~ 'ffl tI'YfU 1i~ n~',nJ

'Uflml1fl~fl'llW~fll~l,rl~n'U~fl\llm llJ 1951Jmh U.:j'Yi1J111'U'j~tI~lW'Ul1-W'ff...
" I I "

'llfl.:j~fl~'fflJ"''1'fffl'l'fflt1-W'Uiii 1m1lJ 1951J1J1'111'Yi'liifll~ Ifl i1mJ'Yil~1~;hl95Clhl~~lfl':i11 fl~ 1lJ 1951J

g'U (chromosome lagging) 11~fl1fl~ 1lJ 1951J~1l1jjfl'U 111iifl1)Utlflflflfl1l1fln'U'H~mWmnfln'U 111

'fflJ'lJ~W lhl,rlnCfIt~'U 1m'l'fffl.:jflcl'1t1'ff~'Yil'U (chromosome bridge) InCfl~'U fl'JllJ~Cfltlfl91~'Imh'J

ff'lrlCll,r InCflfl1~ 'lllCf1'l1t11tll1 ~flfln l~lJL ,rllJl'llV'I1 m 1lJ 1951JIu i 'U~fl 1Cf1t11'U~fl~'fflJUCfl'lfJUCl x
3)"; ""tl o'd. 0' .,. .,. ~ il o'd 0'
lJl'J'I in fl'H95'U~fl1~LflCfl chromosome lagging UCl~ chromosome bridge flCfllU'U 77 I fl'H95'U~
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(I = univalent, II = bivalent um: III = trivalent)

(5.441+ 19.55 II + 3.22 III)

(7.6 I + 19.6 II + 2.53m)

(.:I)m11fJ'1lY"mf"'l1lYl1J'U x U~.:IfltJ" ~f11jL.,rl~'lJfl'll~)'j 11119f1l~ . ~

(scale bar = 10 urn)

(fl) flK:w'1lYlYl~.:I~fll'H.,rl~n'U'lJfl'llm 11119f1ll'vhntJ 19 ~ (19 II)~ ~
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If I .d Q,I 0 tI I cv tI
flllQ "tl1l1f)f)1Hl'j11l'W'lJ1l1'Wl'W 100 lC))'''''~ tl'ff1tJ'W'W1i•

6.6795.33

80.67477

99.6712

93.33

19.33

0.33

0.6799.3312
51";'

88lJ11.:1

11~.:IfliJ" 88.
51";'

19U~.:IfliJ" X lJ11.:1•
51 ea
lJ1iJ'W x U~.:IfliJ" 3.67•

bridgelagging

micronucleusnormalchromosome chromosomenormal
..., ,

tfUJvtlt1i q

m'lH~4.2 ltJflfl~'W~fll1lJrl'lJfl.:lf)1'j'Yl'lJfl11lJH~tJf)~i'W'j~tJ~Ufl'W11~'ff I 11"~ 1'VI1"1~ft' I 'lJfH

ms llDWb'mlll1JiJ 'llJ 1UCJ1ft'i'Wf)~1fJ 'l,rft'f)",r1~.:Ill"~ft'1t1vr'W ,j"f) rl'fflJ. ...

""" d<!l«» 'lJ'H1UHJf1fl"J"lfflfl univalent
v

"" d<!l('\J) 'lJ'H1UHJf)f1''j"lfflfl trivalent

(scale bar = 10 11m)
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~ ifIl'Yf'YI 4.3 "fllltu~fl1'Jtfi~ chromosome lagging tt~~ chromosome bridge '\.J'J~tI~m.l'\.J1t'YhY I '\J'eN

fl1m,j,:ac}s~£U'lJ'U'1:IJ 1eJ~'ffi'Ufl"":w'1~'ff1fJ-W'Ui'Qflf.l'ff:IJ (scale bar = 10 11m)

".0 da 'JI ~lv 'j) '"
(fl) 'lJ'Jt1tu"Jflff'J'b'fleJ chromosome lagging 'lJeJ\lflmti :IJ"Jfl~'ff:IJlJ1'U'U x U~\I~'U~

v
ea '" <'I 'j) '1 'j) 'j) '"('IJ) 'U'Jnru"Jflff'J'b'fleJ chromosome bridge 'lJeJ\lfl~1fJ 'lJ"Jfl~'ff:IJ:IJ1'lJ'U x U~-.l~1J~

Q ~~ v '1 y " ~(fl) 1J'Jnru~flff'J'b'fleJ chromosome lagging 'lJeJ-.lfl~1t1 :IJ~fl~'ff:IJU~\I~1J~ x :IJ11\1

.Q A'~ v '1'" 91 ~(-.l) 'U'Jl1ru~flff'J'b'fleJ chromosome bridge 'lJeJ-.lfl~1fJ 'lJ~fl~'ff:IJU~\I~1J~ x :lJ11-.l
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"d""; .,;
ltJml9l''W\9I)(\9Il'jl~'Vl4.3 U"~ tlll'l'Vl4.5)

.1 "d ".,; <!I • I "d " .1 "d" 0'" I 'I w "lutJ·H9l''W~'Vlff.:jfltJ99 lutJ'jl9l''W~ lm~ 99.22 lu6'j19l''W~ mlJm~1J -cr"J'W!'W"nr:-lfflJ-crtJ.:j-crltJl'I'W'Ii'" ....
'W1Jl11'W~nr:-lfflJU~.:j~1J" x rl'l~.:j ~m'jff~l~IIlJlmfftJtJf~~~tJn9ilJln~t) 'W1Jvr~dyad (3.78
• I ." '" ." • I ." '" ." • I ." '" ." • I ." '" ." I '1luml9l''W\9I), triad (5.1l1utJ'j19l''W\9I), tetrad (561uml9l''W\9I) une polyad (35.l11ut)'j19l''W\9I) ff"J'Wt'W

"flr:-l~lJrl'l'U'W x U~.:JtJ1J" rl'flll W~fl1'j ~rN 1lJ 1m fftJ6f~fI "JllJ~~tJn~l'lf'Wl~hnn'W l~tJl'I1J~~.. .
.1 "d " .1 "d " .1 "d ."dyad 0.331uV'j19l''W\9I), triad (21Ut)'j19l''U\9I), tetrad (48.78 lUt)'jl9l''U\9I) u,,~polyad (47.89

. ~
('lJ) 19l'''''l1~~tJn9i 1J1nw~nfY'j;~tJ micronucleus

(scale bar = 10 urn)

(n) 19Hn1tJn9i

. !~
;.{

~ . ;,,_l,
. ~
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.d V IIJ 1 .1" V iV v""mwn 4.5 nTJ"",'Jl'1 ~lJ fI'J"",uij1'Uij~mnfJ lJ'jmmlJlJ11J'W x U~~fJ1Jft (scale bar = 10 11m)

(n) dyad, ('U) triad, (fI) tetrad Uft~ (~) polyad

..., •il'UJ'W'I.Hi monad dyad triad tetrad polyad•

v do
99lJTN

u~~mJft 0.11 0.67 99.22•

vdo
3.78u~~mJft x lJTN 5.11 56 35.11•

v "" 1.33 2 48.78 47.89lJl'U'Wx U~~ij1Jft•

11 ~lm~fHllnm'J~'J"hltT1J 300 LlJ1m"",'lh)~(')1'W1'W3 ~1) ~ij"",lfJvf'Wn.

,.d ~ , 1 _I' 1/fll'Uil[J'lJ0~fll'Hf'H~'lJ fI'HflJ0'l(%)
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d
.f1l'V'fYI4.7)

42.7 Itlvfl~'Wvl 19l1lJri1iu l'li'WI~f.J1n'WnUnl'iHfflJnU"nHfflJl!lU'W x 1119l'lVU"~'W'U'hnl'Hfln.. .
i Y liJ Y Y ..,; ~I _I "'" 0' • .., i .d'\lV'Il'i\ij 'Wn"1f.J IlJlJ11'1U'Cl::U'fl'l~'U""I9l"'1llJ'W 47.7 une 49.5 llJV'H9f'W\9l I9lllJCl1'flU 'W'\lW::'Yl

"nHfflJUI9l'lV'U" x l!1~'1 ~lnr1mnnl'iHfflJi1LV'IU"::fll'iHfflJnUn~1{Jil!l!1~'111Cl::U'fl'lflU" 'W'U11., . ." . .
I'JWtT'Whiff1lll'i fI.:.Ivn1~1"£J lilV'I1l1nL ':iWjjfl11lJij;i\9l~1 ff1'W"nHfflJlY1U'W x 1Ir1'1VUCI'WU11

.qJ cu cu q

lI)Yd _I "'" ... .,j 0 ... .,j ., Y "IYY"';
l'i\)j'tl1lllHl'lVn l'fll'WV'I 44.6 IUV':iI9f'W\9l1lJV'Yl1nl':iHfflJI9l1LV'IU"::llJVHfflJnUnCl1£J IlJ1ll1'111C1::

U'fl.:j~'UCI'Y'l'U11ijmHVn'IJfl'lI':i~I'Vhn'U 43.9 II":: 44.7 ltlvfl~'Wvl I9lllJri1i1J (\9l1':i1'l~ 4.4 u,,::

dI _I o'd "4.1.4.2 fll'ift01J1llJV'il9f'Wl9lfllHVn'IJV'Il'iW ...
... 0' ~i Y ~YY"';

H'Clf)l'i1lfl11::l1n1Hfln'\lV'IlHl!'Yl'l 'WnCl1f.J ~lJlJ11'1 UI9l'l~'U"

.cS .q Q.I' q d.QQQ _I "d" .Q dd.Q ~I
'YlLn'fl~lnm'iHffll\9l1lV'I 'W'U11lJl'i~'YllJ'lf11J 46.5 llJt!'iI9f'W\9lU"::llfl11lJll'lf1\9l'\lfl'll'i~llJ'W 46.2

1m:: 51.6 ltlvfl~'WvllrlvHfflJnUn~1t1'l!l!1~'1l!CI::U'fl'lfJ'UCI 19l1lJri1iu (\9l1'i1'l~ 4.4 1m:: m'W~

4.6)

~ _I ~d ~ 0 ~ ~ Q-' 9)~ j}4:l,
fit! 44 1m:: 53.9 IlJt!'H9f'W19l19l111mr1'UllJflHfflln'U'JnHfflJUr1'1fJU" x lJ11'11m::t')OHffllll1U'W x

1Ir1'1VUCI19l111ri1i'Ud1'Wfl1111ij;il9l'IJV'Il1Wi'W"nH'tllJlI'fl'lflU'Cl x l!1~'1 ~ln'fl~lnm'iH"Y:ui1LV'I
III <u <U q

\9l1mhiu IIma~v'Yi1f)l'JH'tllJff~'U (reciprocal cross) 'J:: "111'10 ft1tl il!l!l~.:.III'Cl:: 1Ir1.:.1fJU'Cl'WU11

f111lJij;i\9l'\lV'II'i~J'IfI'I\T.:.II'li'WI~tl1n'W~fl 85.9 une 89.6 ltlvfl~'Wvl I9lllJ,hiU IIma~mlr1ffVU
dd"" i Y ~ Y Y ..,; .l! ~I ..,,, Y ') ...

fl11lJlJ'lf119l '\lV'II 'i W 'W0 CI1 tI uru 11.:.11I'Cl::1Ir1.:.1flU" 9f'11lJ'W'tl1 tI'W'W1iLAn 1r1urns H'tllJ OU" 0 HfflJ
~ III q cu

&. _I rI d rI dd~
4.1.4.1 fll'Jft01J1IlJV'H9f'W\9lfl11lJlJ'lf1\'I'\JV'II'J~

mnm 'Jff01J 1fl11lJjj;imm'lI'HU i'Wn "'1 tIil!lIrl'l sue l!1 ~'1 rf1 tI'Vimi'.. . .
"OHfflJllr1.:.1fl'U" x l!1~.:.11IC1::ClOH'tllJlhu'Wx 1Ir1'1flUCI'WU11 i'WO"'lU 'l!l!1~'1I1C1::llr1.:.1flU"I~flvi1'U q 'U q q
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49.5

43.9

44.7

53.9

46.2

51.6

,,~ 'jICL

lJl1..:j x (lJl1JlJ x Ufl\l~'IJ(1)

Ufl..:j~1J{1x ojlfilJ x Ufl\l~1J(1)

47.752.6

44.646.5

31.7 hi..:j6fl

41.5 40.4

44 42.7

24.7 hi\l6fl

26.8 '~..:jVfl

",.d ,,~
lJTN x (Ufl..:j~'IJ{1x lJT1\1)

31~
Ufl..:j~'IJ{1x (Ufl\l~'IJ{1x lJTN)

87

92.1

87.5

89.4

83.685.9

89.6

91.5
9) ~ Q..I

lJ11\1 ~'fflJ~lte:l\l

U~..:j61J{1~ff:IJilm..:j•
31~
lJ11\1 x Ufl..:j~1J{1
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d
( fl) !'JtlJ 'VI,:) eJfl

('\J) !'jW~'1i~eJfl
'"

'" "'1 '"'creJ::;"l!' l'1eJeJ"l!''W(scale bar = 10 um)

"" "'1 '"'[H)::;"l!' IPWeJ"l!''W(scale bar = 10 urn)
,

(fl) t'jw~Hj;~rJI'1
'"

('\J) !'jw~'lJij~ll'1..

n
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612
,,~ y.q

5. 1J11~ x (lJl1J'W x U~~~1J~)

o1

o)I.q ,.,Q
3. (lJl1J'U x U~~~1J~) x lJl1~

o1Y ""2. (1JllJ'W x U~..:j~1J~) x U~..:j~1J~

o1

. . .
111'U'l'U VlBfl'n~."nJ 111lA'l'UVieon~nrll~VI 111'U'l'U ~lA ntJI

.d
'VI4.8)

• • y , y y "" ... ~. ... ~I Y • lIJ Y
fJfJ'W'VfU11 mntJ lJ~nHfflJlJl1J'U x U~~~1J"rlfflJ~11fJ~ !lJffllJ1HI'W9iII'WlllJ'W~'WfJfJ'Wt~U~::

i,rrl~''Wv\'1'WfJ-11~tJ1n'W''W~HfflJ~ 2 «lhu'W x U~~~'U") x U~~~1Jr'l) ~rlfflJ~ 3 Wflii'W x

11~~~1J~) x lf11~) U~::~HfflJ~ 4 (U~~~1J" x (lYlii'W x U~~~1J~)) ''W'IlW:;~~rlfflJ~ 5 ~~lfi~~ln

m'.iHfflJ~:;'I111-1n~1tJ'lYlYl~~ x (lflii'W x 11~~~1J~) ijm'.iHfflJ~~l~'WHn u~::mr-1'i)1nt11HnlJl

d • d 1.Of ... ~I Y • ~ Yo Y .d
l'Wl::llJ~~ 'Vi1J111lJ"~.flltJ 'UHnffllJnfl'W9iII'UlllJ'U~'WfJfJ'U 1~~1'W1'U 6 ~'W(Vll~l~'VI 4.5 11":: fll'W

.q "lIt")lq Q,.I QI !I) \1]91
Lf)~~lflfH'I1tJ llJ"nH'i:YlJlJl'U'U x U~~fJ'U~HfflJ~11fJ~ 'I1"~\llnm~WC1'lJ1nff~n"1tJ tlJ~nHfflJ

OJ' OJ

ffllJl~flHfflJ~~u~dJnwvrYJJ'Wll~wln U~lrlfJt11rlf)~iifJltJ1.h::lJ1W 2 - 3 1~fJ'WlJll'Wl::'l'Wm'l11~.
C\ ~.d 1'1 .:,: ~191d .oS..A .di Q,I d ~
1'rWlfl'lff~n'lfJtJ 'Uff.fll'VitJ~fJ~l'lffJ U~:;l~tJ~ 11iJ'WL1"1 1 - 21~fJ'W l'WfJfI'nlJlm~'WYJJ'UlliJ'W~'U

OJ

4 q ~I Q.I

4.1.4.3 f11~ffml1mHI'i:YlJ~~llJ'UfI'VUl:: (embryo)

H~'tIeNm~rilm~Wl~fJffm::llf11~H'i:YlJ~~U~:;f)1~vrYJJ'Ull~'WI'i''W~fJ'W~lfi~
"
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6 !lJ~l!C}f'W'V1~n24 91U!ll~l!C}f'W'V1~nUB:: 8 0:: 1m!C}f'W'Vl~n (6M + 24Sm + 8A) (.fl1'W~ 4.9)1~tJ

31 lI]!j)3I6
4.2.1 nB1t1 &lJlJ11'1

'illnf11';j~nfjlrl'nfjtu:t 1ft';i 1lJlC)5lJ'Utl'ln~lt1'1lYlYl~'1'Wu-,h n~1t11lYlYl~'1i:i,jl'Wl'W

ift';i Iu lC}flJ'illnUBltl';ilf1!'VllnU 20 = 2x = 38 UB~!rltlftmJ1"'mHU~ ';iU~l'1'Utl'lim ill iC]flli'W';i~t1~
'"

911HlJ~1!C]f'W'V1~n(submetacentric) o:t 1mtC]f'W'V1~n(acrocentric) !!B:t!'VI1B!C]f'W'V1~n(telocentric)
31 '1!j) !j)6 <9,( 3I!j) '131316!j)"" ~ "' ..'U'eNnB1t1 lJffnBlJl1'1 C]f'lu';i:tntlU~lt1 nB1t1 lllJl1'1lJ1U'W UB:tU~'1tlUB nlJ'Vl'lfflt1'W'W1iBnf:-lB'lJ

q q q IIU

" "n 11rrmnrl'mHu ~ 'U0 '11n s 1lJ 1C]flJi'W f11';j'V1Wt'l0'1 ft-r 'Iii '~rrn fj 10 'l 'ill 'W1'W'U0 'I

1m 1lJ1C]flJnH1'1 !!B:t "'m:l tu:t'Utl'l1 ns 1lJ1C]flJ1~ tJ' ';1'11U'l1tl'I'Utl'l!"li'W1'Vl'Hi:itJf (centromere) '1'W
'"

"1 Q.f d ~('U) ~'\.HJO'W'IH1'l!'W1~!ln'l~6 !~O'W

(fl) l'i''Wn~-w'lYtJ1tJ 1 tJ•
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'1 d,( I I "1_1 .1 !II c9 0 'I !II :: !II 1/1 I I... I d "1 !II ...
ACJf'W!'VI'JllJtI'j~~fl~'W !lJ'YIl.:jlJmtJlIl'W'I1'W~ 'VI1!'I1U'IJ'W'VI'Ifffl'l'IJ1~(J11lJl'Yllfl'WfltJ1~1'I1'W!lI'1fllA'il'U

~-:)~~HiJ'Wlfl5111 lCJf'lJ1.h~If)'VltJ~lmICJf'W'Vl~fl(911'jl'1~ 4.7)

1 d,( I I ilL I!II 'I !II c9 0 '1 !II !II c9 I d!ll c9 "':ll
19l''U 'VI'JllJtI'JVtlflV'U IlJ'II1-:I!lI'IJH'I1'U.:j 'YIl 'I1U'IJ'U'Ul.:j'l1'U.:j(lllfll1U'IJ'UVfl'IJ1.:jM'U~ 'il1l1lJ'U~

ci''Ut:UIflWlI'U'Vl1flune lwi l:u 19l'1l~~ 10, 14, 16 um: 18 t1J'U1m hll9l':u~ijI911U'l1'W.:j'U~~..

Cl:;~ i'U\ll'Ul'U 1m l:u 19l'lJ 1 'l!1I(haploid) ~~i~ idiogram 'UV.:mtll(1'~~lll'U (m'Vf~ 4.12) 111(1

1m III lCJflJ'UV.:jflK:wi,r,r1ii'U Yf'U111m IlJ 19l'lJ~~ 1, 2, 5 U~:; 7 11J'U1m l:u 19l'lJ~:ijt;)v~1'U

'I.J'J:;IfI'V1t:Ulfll1CJf'U'Vl~fllf1m1J'U 1m IlJ 19l'lJ'I.J~:;1fI'Vl1lJ911tCJf'U'VI~fl~ij'U'U111i'l1u1i'U~~ 1 tm:;~~ 2
u ~ ~

"h'Ulml:ulCJf:U~~ 3,4,6,8,9, 11, 12, 13, 15, 17 u~~ 19 11J'Ulml1119l'1l~ijI9111L'l1t.l~'UV~..

ufl~lv 1'Vl1l11J'U8 llllflll9l''U'VI~fl 22 ci''Ul:U1fl1tCJf'U'Vl~flU~:: 8 V~ lfl~t9l''U'Vl~fl (8M + 22Sm + 8A)

(m'Vf~ 4.1l) 'IJ'U1lflu~~J'I.J·h~'lJv~ 1m III 19l':ui'Uu~~~u'Vi.:j 1~1l1~lflfl1~f11'U1W~1 relative length

Uft~~l centromeric ratio (911'J1.:j~ 4.7) u~:;trlmi1~1 relative length ~i~'il1f)fl1~f11'U1WlJ1:ijIfl~tI~

'IJ'U1~'Ufl~Ins III 19l':U'illfllfl'J IlJ 19l'1l~ij'U'Ul1l '1Mulffll i'I.J'il'Uo'llm IlJ 19l':u~ij'U'Ul~t~flffll'U6.:juvi
u q q

4.2.2 fltllt1 ,~,r1ij'U

. fl-a'1t1i,r,r1ij'U liJ'Ufl""lV 1,r'lftJ 1fl'l1rt~i 'Ufl-a":W i,r"mCl~l~~ ~lflfll'j fffllll'Vll~') ju
q

,( ... '" ~, ~ v Q .. 0 1 1 1 "_ 1 I ...... ~ 111 ~19l'ClCl'Vf'U~fl'lfflfl~Yf'Ul1 flCllfJ ll:lJ1'U'U:U~l'Ul'U m lJ CJfll~lm9l'~CllJCl1V'J1m'Vl1fl'Ufl'Ufl~1t1 III

,rl~'1~V 2n = 2x = 38 U~:;~lflfl1'Jffflll1~fl'l:lW:;UCl~~'l.JS1~'UV~ 1m III 19l'1l'IJV~fltllV,,r,r1ij'U 111(1~

fl1 ni 11 fl 'jIII 1CJflJi'U 'J:; V:; 111IflIt'V'Jmn :ijmilu fl~ 1V 1 'VI1l'Vf'U':h fl tll V1~,rlij 'Uij rilu 1J'U'IIV ~~

d
(lfll'Jl'1'Vl4.6)

1 -=t 0' t61 v Q.I ,., q" ~ 0 Gl " d t " "I • • Q.I , Q,It9l''U 'Vl~llJfJ'JV~!fl~fl'UU'U'U'lJ1~!fI'IJ1~'I1'W~'V1l !'I1lJV~l'I1'UU'U'U'Vl.:j"HH'lJ1~V1l!:Ut'Vllfl'UVtIl.:j'}flflt'il'U

n'UUCl:;ij9i1U'I1,j.:j'UV.:j19l''U1 'Vl'Jlij vf v~~v'U i'I.J,j1.:jilfl,j1.:j'l1~~ \,11'l11'u'IJ'U,j1'I'I1~ .:jtlllfl11U 'IJ'UVfl

~ c9 d ... Q ... Q 1 1 1 Id d 1 1 1 dd'U1'l'l1'1N ~~~1fl111'U9l''U1:U1fl119l''U'Vlmu~:; m u 9l'lJt]'Vl13, 15, 16 U~~ 18 111'Um 11 9l'lJ'VllJ

l'I.J'h~u 1J1H):;1fl~ 19l''W'Vl~fl 1~ V~ ~ll m1J'U 1W~111 19l'lJ ~ij~ flll W:;l1J uu 'Vi'! ij 9111111t.l~ 'lJV ~

t9l''Uhl'Hijtlfv~l9n .:jflftH ~'1 :ijllt1J'UtlJlflll9l''U'Vl~fl'IJ'Ulfll 'I1tMril'U 1m IlJ 19l'lJ~~ 3 U~ ~~~ 5

:ijflliJ'UllJIfl119l''U'Vl~fll'lf'Ul~~nn'UU~11J'Ul:Ulfll19l''U'Vl~fl~ij'U'Ullfll~flfl'hlfl'J l:u 19l'lJ~~ 1 1m IlJ 19l':U

~~ 2,4, 6, 7, 8,9, 10, 11, 12, 14, 171m:; 19 ij~fl'l:lw:;u~:;nl;h~'Ufl~ lfl'J IlJ 19l'1l'IJ'U11flifltllf1t1~~ ~

'1'U~1'U1'U1m l:u 19l':U1 'l!1I(haploid) ~~,,) idiogram 'Ufl.:jfltll(1i~~l~.:j (f1Wl~ 4.10) ~fl'l:lW~ .

Ins hll9l':U'U6,mtllt1'~~1~.:j Yf'lrh 1m l:u 19l':lJfl~ 1 t1J'U1m IlJ 19l'lJ~ij'IJ'U11l1MuI!l~~ij\91'1u'l1t.l.:j
~ u

'IJ'UlflU~~~lHl~'IJ~.:j 1m III 19l'1l ''Uu~~~u'Vi.:j '~lJl~lflfl1'Hil'U1W~1 relative length U~~~l

centromeric ratio (Iflnl~~ 4.6) u~~trlml1~1 relative length ~',)'illflfl1~f11'U1WlJ1:ijIfl~(I.:j'IJ'Ulfl

'U~.:j1m III 19l'lJ'illfl1m l:u 19l':u~ij'IJ'U11l '1Mulffll' 'I.J~'Uo.:jIns l:u 19l':u~ij'IJ'U11lt~flffll'IJ6.:jU~ft~~
u q q I1U
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1'fi'lJl111flfllHlllJ1Wfl1 relative length lm~fl1 centromeric ratio (1'l1~1'l~ 4.9) u{'I:::lrlml1fl1

relative length ~ il9l'111flfllHillJ1WlJl~lPli1 U.:J'IllJl~'Ilfl.:Jlfl~ 1'lJ19f1J111fllm llJ 19f1J~ij'll'W11Pli l1tlj

"1~itl'il'Wo~lmllJl9f'lJ~ij'll'W1IPll~n"1IPl'llfl.:Ju~,,:::~ iU1l1'U1UlmI1119f1l 1 ~~ (haploid) l1::119l'

idiogram 'IlV.:Jflrl'1VtlutlmH"lJU~'1f.J1J" x lY1~'1(.fll'VI~ 4.16) i~vim 11119f1l'llfl'lflrl'1v il!tlflr-lffll

U~.:JV1J{'Ix l!11.:J 'WU')1 lfl1 11119f1Jfl~ 1 l~lJ lfl1 Iu 19f1J~ii'll'l,I1~ i'l1w U{'I:::iifi'lU'I1U.:J'Ufl.:J• .. u

flrr1vilY{'Iflr-lff1JU~'1fl1J{'I x lY1~'1ij1l1'W1'W1m IlJ 19f1J'lJ1fl'llmtJ11flll'hn1J 2n = 57 U{'I:::iirl'flflW:::.. .
lm~~tl':h~'Ilfl~ 1m 1'lJ19f1Ji'W1~V~llJI'l11't'lff I~V'I11lJ1~~~V'IUfl~ 1fl i'YItJ 'VI1J11flrl'1VilYtlflNff'lJ

UIPl'lf.J1J{'Ix lY1~'I ij~VU1J1J'Ilfl'lUfl~lfl''YltJl~'W 9 LlJlIll9flJ'Yl'1n 36 i1JllJlIll9fU'Yl~fl U{'I:::12

fl:::lml9flJ'YI'1fl (9M + 368m + 12A) (fI1'V1~ 4.15) 'Il'W1~U"":::1tl~1~'IlV.:J1m llJ 19f1JilJu~CI:::uli'l..

Y .t .iY ~ Y ill" .... ' dillY., "'111 .d"~1~1'W'I1'W~ 'Yl1 'I1U'IllJ'YlH"fl~'IlHVl1llJL'Yl1fl'WflVHL'I1'W 1~'J1~L'lJU 'I11fl fl'l lJ 9flJ'Yl '\J~lu'W

vnafIVlfl:::lml9fU'Yl~fl ;ifllfl1 IlJ 19f1J~~ 9, 18,22,24,25,32, 35 U{'I~36 (m11'l~ 4.8)
Y ill Y y";'

4.2.4 fl{'l1V IlJtlflr-lfflJU~'1~1J{'I x lJ11'1

'il1nfll1~nfllrrfl'l:lW~ 1m IlJ 19f1J'Ilfl,mrr1v'lY{'Iflr-lff'lJU~'1fl1J{'I x u1i'l 'W1J':h.. .

.. .
o t , d.l!f 0 t d

fll'W1Wfll relative length u{'l~m centromeric ratio (m~l~'Yl 4.8) U{'I~llJfl'W1fll relative length 'Yl

i'fi''il1flfllHllU 1tu:lJl~~i~ tJ~'\IU1~'\IV~ Ins 1lJ 19f1J'il1fllm 1lJ 19f1J~ij'll'W1~ 'll1qjt1~ i V'ilU O~

1m 1lJ 19f1J~ii'IJ'W1~lgfl~~'\Ifl'lU~{'I~~ i'W~lU1U 1m IlJ 19f1J 1 ~~ (haploid) '\J~''fi' idiogram 'lJV~

Y ill Y .d 1 1 1 1 ..d Y 11) Y ~Ifl{'l1tJ IlJU~'1f.J1J{'I(m'VI'Yl4.14) ~tJ m lJ 9flJ~'Yl1,5,8,13,15 U{'I:::28 'Ilv~mntJ IlJU~'1~1JmuU

1fl s IlJ 19f1J~ii~hu 11'\1~ 'Ilfl~l9f'Uins liivf fl~1'lHfl{'lH ~ ~~ fl~i uils ~lfI'YlllJlIll9f'W 'Yl'1fl U1U

lmllJl9flJ~~ 2,3,4,6,7,10,11,12,14,16,17,19,20,21,23,26,27,29, 30, 31, 33, 34, 37

11"":: 38 !~'W1m IlJ 19f1J~iirl'fl'l:lw~u{'I~~'ll~1~~ij'lltn~ inrrl~V~nUIH'I~ijfi'lU'l1'\.h'llfl~I9f'W 1'Yl~lijtJf

fl~flfllJ"'llsU'Hl~.,j'H'I1rt'l ')'i1hrU'lJU.,j'1'l11~~V11fl11U'IJ'Wi)fl.,j'H'I1~~ 'I11fl~~vfllm IlJ 19f1J

tl1:::!fI'YId'1l i1J!lJl'll!9fU'Yl~fl U1'W1ns IlJ 19f1J~ijfi'lU'I1U'I'IlV'l19f'W1'YI11ijvfvVflflU 'lilm-nlme..

~tlU1J1J'\IV~Ufl~lfli'YltJ;ifl 12 IlJl'lll9f'U'Yl~fl 48 i1JIlJl'lll9fU'Yl~fl U{'l~ 16 V~lfl'H9f'W'Yl~fl..
(l2M + 48Sm + 16A) (.fll'VI~ 4.13) 'Il'U1~U{'I~~V:h~'Ilfl~ 1fl~ IlJ 19f1JiUU~{'I~uli~1'fi'lJ1'\J1flfll~..

fffJ{'IlY1i~~ih'fl'l:ltl!:::'YI1~Utl!jl'Ui'YlU1U{'l~'\I'U1~'\IV~~Vfl i l1qj~~~ l'l1Jl1 1l1U1U 1m ilJ 19f1J'th'lltJ

~lfl'\lV~flrr1u'lYu~~V1J{'II'Yhn1J 2n = 4x = 76 U{'I~lrlm';lfl1~flfl'l:llO'l()fl'l:ltl!~IH'I~~1H1~'IlV~. ~

1m 1lJ 19f1J 'W1Jl1 flrr1tJilYu~~vmlihtl~1~U{'l~rl'fl'l:lW::'\Ifl~ 1m 1lJ 19f1J~l~ulflflrl'fl'l:lW hwlj. ..

Y ill Y
4.2.3 m'l1tJ IlJU~~V1J"".

'il1flfll~~m:Jl()fl'l:ltl!~'\Iv'I1m 1lJ 19f1J'\IV'Im1'1u'lYu~~V1J{'I ~~I~'Wflrr"WllJ''W•
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!:Jj\9lwlf'W'V11fH'lf'W!~fnnhlU~!~'WtlJ\9l1t9f'W'Yl1fl~~'UlJlll!~flfl-jl1fl'i11119f1J~~ I ml~1m 11119f1J~~.. ..
d", 11' 1 11 'l "'" w2,3,5,6,7,10,11,14,15,16, 17une 19lJ{lflllW:;UCl:;'i 'iN'Ufl'l ns u 9flJ'U'WlllfHUfltl'lfl'W..

u,,~,jllt~'W 1m llJ 19f1Jll'i~tfl'VI91'lHlJ\9l1t9f'W'Yl~flUeI::Ins 1lJ19fmi~ 9, 12, 13 uae 18 I~'W..
lfl'i llJ 19f1J~~lllil'lUlJlJv:; 1fl'H9f'W'V11fl(\9l1'jl'l~ 4.9)

d 11' 1 11 'J) 1'J)'J)dmn-l'YI 4.6 fl11lJtIl1U'U'WUeI::'iH:J m lJ 9flJ'Ufl'lfl"1t1 lIlJl1'1..
..
v

Relative Centromeric 'nJ·h:JfllUJtJnu'U'U fllumnu'U'U fllnltJnm't'i1J~ ....
'" v II

'liM1f1'!t",1ev1J Ifl'!l1Jl9f1J'lIHtr'U (p) 'lIHtJn (q) length ratio
,

'd (1J1J.) (",1J.) (1J",.)fl'YI (RL) (CR)..
1 13.33 14.78 28.11 10.34 1.11 M

2 6.65 13.48 20.13 7.4 2.03 Sm

3 8.1 10.97 19.07 7.01 1.35 M

4 6.35 11.07 17.42 6.41 1.74 Sm

5 7.7 9.07 16.77 6.17 1.18 M

6 5.54 10.57 16.11 5.92 1.91 Sm

7 5.35 10.41 15.76 5.79 1.95 Sm

8 5.18 9.57 14.75 5.42 1.85 Sm

9 3.9 10.8 14.7 5.41 2.77 Sm

10 4.8 9.9 14.7 5.41 2.06 Sm

11 5.26 9.2 14.46 5.32 1.75 Sm

12 4.69 8.17 12.86 4.73 1.74 Sm

13 2.45 8.72 11.17 4.11 3.56 A

14 3.66 7.22 10.88 4 1.97 Sm

15 2.62 8.1 10.72 3.94 3.09 A

16 2.3 7.54 9.84 3.62 3.28 A

17 3.37 5.79 9.16 3.37 1.72 Sm

18 2.11 6.46 8.57 3.15 3.06 A

19 2.5 4.27 6.77 2.49 1.71 Sm



.,; ., 111 ""l""'; .mnn 4.9 "(If)'l:lW~ m u GlflJ'U-eJ'lf)"(l'dVnnrne (Doritis pulcherrima Lindl.)

(n) ~~tJ~llJ~11""n

('U) trf)lJW~!lfl11-eJ ivl'U (M = metacentric, Sm = submetacentric !l"(l~ A = acrocentric)

M , r II.-.
2 3

ie I il I aa
Sm 4 5 6 7 8 9

I ), i Sl I,e -"10 II 12 13 14 15

A H· ie 43
16 17 18 19

fl
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,
.". 11' 1 11 " i""=Yll'nU14.7 fl11lJtJ11U'\l'WU"~~H:l ns lJ 9flJ'\l8~f1"1lJ lJ1Jl'lJ'U..

..
OJ

Relative Centromeric ,;)'lHHf111l1t1l1H'IJ'J.! f111l1t1l1U'IJ'U fl1UJtln'tl,:j't'ill~ .....
1f1'lll1191l1

11 OJ 11
'lJ6~lm11-1191l1'lJHtl'U {p} 'lJl.:Jtll1 (q) length ratio

.. ::i
fl'tl (1-11-I.) (lI1-I.) (lIU.) (RL) (CR)...

10.2 11.13 21.33 8.23 1.09 M

2 9.72 9.85 19.57 7.59 1.01 M

3 6.68 11.13 17.81 6.92 1.67 Sm

4 6.25 10.79 17.04 6.62 1.73 Sm

5 7.7 8.57 16.27 6.32 1.11 M

6 6.02 10.05 16.07 6.24 1.67 Sm

7 7.05 7.85 14.9 5.79 1.11 M

8 5.31 9.58 14.89 5.78 1.8 Sm

9 5.38 8.69 14.07 5.46 1.62 Sm

10 3.1 9.98 13.08 5.08 3.22 A

11 3.8 8.93 12.73 4.94 2.35 Sm

12 3.18 9.08 12.26 4.76 2.86 Sm

13 4 7.62 11.62 4.51 1.91 Sm

14 2.28 8.85 11.13 4.32 3.88 A

15 3.51 6.4 9.91 3.85 1.82 Sm

16 2.2 7.32 9.52 3.69 3.33 A

17 3.15 6.18 9.33 3.62 1.96 Sm

18 2.16 6.86 9.02 3.5 3.18 A

19 1.95 5.05 7 2.72 2.59 Sm



M I( )e ( )1
1 2 3 4

) 11 ii II
Sm 5 6 7 8 9 10

12 II " a' t.
11 12 13 14 15

A II f1 tl ~i\
16 17 18 19

.d '" 1 11 'J) 1'J)'J)QfIl'W'YI 4.11 ~m,:Hll:::m u GJflJ'Ut:l.:JfH'I1t1 lJlJ1UlJ iDoritis pulcherrima var. chumpornensis)

o» l:::tI:::tlJlPlltoWrr

('U) ~mHu:::u'fl~lvi'Vl'i) (M = metacentric, Sm = submetacentric U~::: A = acrocentric)
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Vll'n:j~ 4.8 fl'Jl11tlldU~'UU,,~~'l.J·h-11m 1111911J~~FIO~dtJ'l!U\Pl-1~1J"

......
Relative Centromeric '.i'lHHtllUJUl1U'U'U fllUJU11U'U'U tllUJtJ111H1UJVI OJ..

!II .... !II
'UeHltl'.ihJI9fll Itl'.i III Icull'UlUY'U (p) 'U1.:.1t111(q) length ratio

,,,j
(lIlI.) (lIiI.) (iliI.) (RL) (CR)tl'fl

OJ

1 4.96 5.58 10.54 3.7 1.13 M

2 3.49 6.8 10.29 3.62 1.95 Sm

3 2.55 7.51 10.06 3.54 2.95 Sm

4 3.5 6.49 9.99 3.51 1.85 Sm

5 4.35 5.07 9.42 3.31 1.17 M

6 3.34 5.87 9.21 3.24 1.78 Sm

7 2.74 6.15 8.89 3.12 2.24 Sm

8 4.39 4.4 8.79 3.09 M

9 1.7 6.96 8.66 3.04 4.09 A

10 2.36 6.14 8.5 2.99 2.6 Sm

11 3.96 4.5 8.46 2.97 2.53 Sm

12 2.84 5.48 8.32 2.92 1.93 Sm

l3 3.39 4.86 8.25 2.9 1.43 M

14 2.66 5.55 8.21 2.89 2.09 Sm

15 3.88 4.06 7.94 2.79 1.05 M

16 2 5.94 7.94 2.79 2.97 Sm

17 2.85 4.92 7.77 2.73 1.73 Sm

18 1.63 6.1 7.73 2.72 3.74 A

19 2.18 5.52 7.7 2.71 1.69 Sm



51

"'llH~ 4.8 ~111lfJldU'\J'UU(l:::'.iuh~ 1m 11119f1J'\Jtl~n~':wirl'H~~'V'lJ(j(~tl)~ .
..

ltlh~...,
Relative Centromericrl1UJfJllU'll'U fl1UJfJllU'll'U fll1'JJfJll'YI-1'tnJ~..

1m 1'JJ1cu'JJ
Y <v Y

'118~1fll1'JJ1cu'JJ ratio'llHiJ'U (p) 'llHfJl1 (q) length
,

Jet
('JJ'JJ.) ('JJ'JJ.) ('JJ'JJ.) (RL) (CR)O'YI

20 2.13 5.48 7.61 2.67 2.57 Sm

21 2.57 5 7.57 2.66 1.95 Sm

22 1.65 5.77 7.42 2.61 3.5 A

23 2.49 4.75 7.24 2.54 1.91 Sm

24 1.8 5.42 7.22 2.54 3.01 A

25 1.8 5.4 7.2 2.53 3 A

26 2.37 4.78 7.15 2.51 2.02 Sm

27 2.03 4.4 6.43 2.26 2.17 Sm

28 2.58 3.85 6.43 2.26 1.49 M

29 2 4.03 6.03 2.12 2.01 Sm

30 2.22 3.72 5.94 2.09 1.68 Sm

31 2.19 3.69 5.88 2.07 1.68 Sm

32 1.39 4.19 5.58 1.96 3.01 A

33 1.89 3.45 5.34 1.88 1.83 Sm

34 1.9 3.44 5.34 1.88 1.81 Sm

35 1.28 3.88 5.16 1.81 3.03 A

36 1.24 3.76 5 1.78 3.03 A

37 1.78 3.02 4.8 1.69 1.69 Sm

38 1.68 2.81 4.49 1.58 1.67 Sm



M I( )1 (( 'I( _(I
3a

2 3 4 5 6

~'( tt Ie IS « tl, 41 )J fl
7 8 9 10 II 12 13 14 15

Sm- ,S II )1 'I "
-,t fa It 4.

J6 17 18 19 20 21 22 23 24

._ .. "I U5 il Id "
25 26 27 28 29 3ll

A )) ,Is (' te. ,. ., t~ ••
31 32 33 34 35 36 37 38 6lJ

ill'W~ 4.13 ~fl'hlW~1m 11J19l'1J'\Iv'lfl~"';w,,ru~"~1J~ (Doritis pulcherrirna var. buyssoniana)

(fl) ';j::v~l1Jml~ff

('\I)nf1l:jw~ufl~lvi'Yl'il (M = metacentric, Sm = submetacentric U~~ A = acrocentric)
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, ,
.oj 11' 1 11 v 1" " ...VlllHll 4.9 mllJt'Jl1u'U\mm:~ H~ m u 9IlJ'UtHmnt'J lJ~f1H~lJ1L~'HJ'lJ" x 1J11~

..
<V

Relative Centromeric J'lHHfllUJ£Jl1U'I.Ill fllUmllU'I.Ill flll1J£I1111~'nJYl
"v '" v

'1.18-31WJ11J19l1J ratio lfl~hJ1CJI1J'I.IN~ll (p) 'I.INtll1 (q) length
,

'.oJ
(1J1J.) (1J1J.) ().Ill.) (RL) (CR)Oll

1 8.48 9.11 17.59 8.59 1.07 M

2 5.5 9.5 15 7.32 1.73 Sm

3 3.81 10.01 13.82 6.75 2.63 Sm

4 6.09 6.79 12.88 6.29 1.11 M

5 5.43 7.37 12.8 6.25 1.36 Sm

6 4.78 7.23 12.01 5.86 1.51 Sm

7 4 7.89 11.89 5.81 1.97 Sm

8 5.6 6.17 11.77 5.75 1.1 M

9 2.86 8.8 11.66 5.7 3.08 A

10 4.65 6.1 10.75 5.25 1.31 Sm

11 3.92 6.29 10.21 4.98 1.61 Sm

12 2.42 7.4 9.82 4.79 3.06 A

13 2.33 7.1 9.43 4.6 3.05 A

14 2.9 6.03 8.93 4.36 2.08 Sm

15 3 5.4 8.4 4.1 1.8 Sm

16 2.42 5.05 7.47 3.65 2.09 Sm

17 2.6 4.4 7 3.42 1.69 Sm

18 1.64 5.36 7 3.42 3.27 A

19 2.27 4.13 6.4 3.12 1.82 Sm



.,; w ~ ~ ~ " "I" "d.m'rf'fl 4.15 "tl1Jtl!~ tf)'J iu t9flJ'IIv,mmtl tlJ~tl~~lJU~.:l~'lH'I x lJl1.:l

«» 'J~tI~llJ\9l1lvJ~

('II) rrtl1Jtl!~Uf)~ it)L'YItJ (M = metacentric, Sm = submetacentric lm:; A = acrocentric)

M IlL Itt ')',
1 2 3

l)t iii »)1 )1' t(~ ,:,
Sm 4 5 6 7 8 9

~ J ' al II IU; IJi IIi)'
10 11 12 13 14 15

A )(" ii, il·' S:3t
16 17 18 19
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, ",
UW'W()'WI'W tJ\I'il1fll ns III 1C}1lJii'illU 1Ulllflll,,~~()'Wi'U nu usn 'il1flilI'11flOl\l1.lmvs rnVi tJl111
flf1'ln5\l ii 'illh!1h!Ufl(J I~ tJ\I'illfll9i'Wfl~1(J ilf,rl~\I~\lflril1ijfll'J 11l~rul~'U11l~lYil iMflldlO 1l'Jlflu

1'11li'1 ~1lJ1fllm~'V'Iu'J~u~~ijfll'JmhIC}l",,1lilllflUfl (.tl1i"l~4.17)

Ins 111iC}llJl'Ylln'U20 = 38 Im~2n = 76 ri1h!fl~1(J'lYlfli'l~ijrl'm:IW~'IJ()\lIPi''WilJl~(J rll~Uij'\JlJlll

1my 'V'I'U';hii'illh!1h! 1ft',) ilJ iC}lllll';i:;lllW 138 - 152 U";\I ftlwh,jl'i1:;I1'1'W~'Wflflflll~'Vl"tJU~

(2n = 8x = 152) U~flOl\l ~b~1l1lJ5\l Lliffl11l'Hlll'J1'i1UU')1h11U Ins ill 1C}1lJ'h!IPi'h!flfltlll~'V'I"fl(J1l1~

'I1rl'\I'illfl~ijOl'JifltJl~1Uffl'J 1ft";~'kI 'W'U'h 'hi fl~1U 'lYlfli'l~u ~'V'ImHJ~'I1~()IPi''kIlltl~ ~'lm 'U

~tJlJ.,j'l\1i1v1ul1 L1~lJ1'U'Ul\1 ii'ill'k11h! ifl'J ilJ iC}llJ!vlln'U 20 = 38 ~hlJm)1r/llflfli\l~ '~i'mn'J

1ft ";~hlu,,~ij rl'flll W~~ U~ll1.lfl ~fltJii i'lJ~ fl 'W.,j'Hih! U~h! 11J '11h!1 ()11nl, 1ucU()h! nwnl u
'I1rl'\l'illfllln'UU'U')1h!1h1 ift'J 1111C}111'Vl'U11 ')1h!1h! Ins ill 1"lflJij'illh!1h!I~lJ~'W illv'h!~h!

1'VI'VI'J~VWfl(J~ii'il1h!1h!Ins 111i9flJl'vllnu 2n = 76 u":;'ulPi''WiJfliC}l'Vl,,tJ(J~i''l'U':hij'illU1'W

"'~ '" "co '" ",d,f jI v!'VI'VI'J~i"l"() UI"lu flIC}I'Vl"(}VI"lH"~()()flll~'W"() UI"l 111UOl':i1!fI'j l~'I1m uuu 1"l!tlh!!m'UtJ'l1lh!1"l1V

!ft1 ()'l1 vJ" !C}II1li1!lltJ f Yirms ~lJ 1'11(}01'l fl ~1 UllYlf li'l 'hi u~,,~ 'J~~'U 'Vlae U~lllflfl 'I:l1'illh11hi

im 1lJ 1C}1lJll"lU'Jlfl fI"'Ulflflldll'J1'i1U'U'illh11h1 Ins Iu i"lflJ'illfl1.l"lV'Jlfl'lJ()'lfl~1u'lYlfli\l

4.3.1 ,)TU1h11fI'j 1lJ 1C}1lJ'lJ()'lm;1V ~llflfl~'l~!OI"l~h!H":;nJ~vhlU1J,,'l hhHr~'Uln Ol'J

ifltJl~1Vffl'J 1ft";~hI

'11rl''l'" In ~ ijnld fil"l!a() nlPi'hIfl ~ 1 U!lflfli 'l~ ij 'J~ ~'U 'Vl"() U~! 1'1hi ~i"l" ()U~

57



fll'j l~ lJ ~llJ 1lJ , \?I 1 'fl';j !lJ 19f1J 'IJeJ~ fl ~1tJ 1 lflfl~~ 'I11:l-:J'ill nrns '17mh1 \?I tJtlU

1'fl "f!;cjflJ !\?ItJfll'j frfl'l:J l~ 1~'illfl fllHl 'n'il tTtJ ~llJ 1lJ 1 'fl'j llJ 19f1J tlmtJ'j lfl nm fll'jfffl'l:J l'WtJll

~llJ1lJ 1'fl';i llJ !9flJ'lJeJ-:Jfl~1tJllflfl~~rtJ~tJlJ!!tl~-:J'tl\llfll9i'lJtlfl~'I1~tll9i'lJ~'W~eJv~ (2n = 2x = 38)

'" "".1"" 111 ,d",,~4.3.2 "f!fl'l:Jw:;wnm-l\?l1.Jfll9l'IJtl-:J fl'j u 9flJ uuu mixoploid uneuuu euploid 'Vl!fWI'lJlJ

'I1~-:Jfll 'j '17ml1~';jtJ tll'j 1 'flt'l:)fcjflJ ~H\9l n~1 -:Js m ~fl 'l:Jw::: 1 'fl 'j Iu 19f1J'IJ eJ-:Jfl~ ';w ilflfl ~ ~~!~lJ

'" .,('IJ) \91lJt'Vl'Vl'j:;'V'HlVtJ\?I(2n = 76)

'" "" 'i .,('fl) I9llJlJfl t9f'VHH)tJ\?I(2n = 76)

" = .,(n) \91lJ\?Il'HHltJ\?I(2n = 38)

(scale bar = 10 11m)
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138-152134

76 U~::1526
iJfll91'Vi~VtI~

(U'lJ'lJ 4x ,j'Wv~n'lJ 8x)

76115

(U'lJ'lJ 2x 1I~::4x)
38 U~:: 76134

381010
.. ~
fl'Vi~Vtlfl (2x)

a c!.::t
'illUllU"1Hltlfl

Vl'J1'ilUU

J ' ~
Vll'JHfI 4.10 "flllW::'IJ~H 1m III 1911J IIUU mixoploid Im::IIU'lJ euploid nLnfl~'W'H"~fll';i~mh

~1tlffn lf1~~ci'W ~llllfl~l~'lllfl"flllW:: Ins III 1911l'IJfl~fl~1t1i.~~li~~I1J'W

, " ,
Q.I ~..::to L!l ~ oI!::i

';i!:fl'lJ'Vil'!fltlfll'VilJ'IJ'W'lllfl2n = 2x 11J'W2n = 4x Ill'!:: 2n = 8x (1l1';il~'Vl4.10)

, , "
2n = 76 (f1l'Vin 4.19) ri1'W"flllW::fl11ll~fl,jfl91'IJfl'llm llJ 1911l!lU'lJ euploid (fll';ilV4lJ~'WI1J'W'ltfl

1f1';iIu 1911l) 1'Wfl~1tJ'~~li~'H"'1'lllfl~iifll'j~mll~1tlff1';i 1f1l'!~ci'W 'ViU';h fl~1t1'~~li~ii

.I"!l.d Q.I ~~.o. d' ;Ql ~ ~
flO m!:~U'VH10(J~I1J'W ~YnlO(J~ !'Vl'Vl';i::i'HlO(Jflun 9I'rmo{j~ H~::OVflll::VHlO(J~ 'j)lflfll';i'Vl~~V~

flf~ci''Viu''hiil'i''WiJfll91'Vi~v(J~ln~~'W I,1V~'j)lflfl~l(J '~~11~ il'i'i'uffl';i 1fl ~~ci'Wm 'Vil::19I~cli 'WUl~

fl~lJ ri·um i,rI'i''Wfl~ltl i~~11~1l~flci11ii£iflllW::~lIffll~~1'WTW Ins Iu 1911lvflfllJl hhY~l!fflJV 1'W

l'i''WI~(J1n'Wl~(J'Viufll';i!nfll'i''WiJfll91'Vimw~ ~ii~1'W1'W1m III 1911ll1J'W2 ';i::llmH1VtJ~;)eJ 2n = 76

II~:: 2n = 152 (f1l'Vi~ 4.18) H~::'Vi'lJI'i''WiJfll91'Vi~eJtJ~~ii~1'W1'W1m III1911Jl1J'W2n = 38 Il~::
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m'W~ 4.19 rl'mlru~mllJ~~'!Jo~'lJf).:j 1m 1lJ t9J'lIlL'U'lJmixoploid ~l'I'Ui'WI9i''W~~~1'W1'W

1m 11119J':U2x Hm: 4x mr~f)1'jiml1~1t1ffl'j Lfl(;'j'lf~'W(scale bar = 10 11m)

(0) ~1'W1'W1m 1l1L9J'lI2n = 38

('IJ) ~l'Wl'W1m L:UL9J'lI2n= 76

m'W~ 4.18 rl'olJtU~fr)llJ~~'!JO~'lJf)~ 1fl'j 1lJ 19J'lJU'lJ'lJmixoploid ~l'I'lJ~l'WTW1m 1lJ 19J'lJ 2

'j~i'U'VHHlt'J~1'W~'j,.H~tl1n'W'l1rl'~f)1'j'l1f)'1.htr;Wffl'j1flCl'lf~'W (scale bar = 10 urn)

(0) ~1'W1'W1m 1:u19J'lJ2n = 76

('IJ) ~1'W1'W1m 1lJ 19J'lJ2n = 152
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(1'11)1'1'V14.11)

i . v I 'I V 0'"" ~ d V
'lJ'Ul~'lJ6\1 1JLm:::"l(;)'W'Vi1J11 A'U~'Wl'VI'VI'):::'Vi"6U~11f111:JJVI'W1'lJtl'l!1J:JJ1fl'VI'ff~(1.55 1111.)11":::(;)'W•

rle:s 0 <jI <JI ~ .ei.c:l QI' 'j) CIo 0'
6tlfl\Pl:::'Vi"tltl~:JJfl1111t111'Utl\l"1~'W'Wtltl'VI"l'~(1.36 9$11.)111tl!'VItl1)fl1JI'1'WI'1'Vi"6U~(2.23 9$11.)une

" v ltJ" 'j) ~ .0=::1 ~I CIt 0' 1'" 0' 'i' Q.I CIo.c:S'.d'lJtl'l~'Wfl"1tJ !111111'l'VI!u'W~'V'l"6{j~U"::: 'V'l"'V'l"6t1~ 'V'l1J11 'W!1~"~1::;~1J'V'l"6V~11mm"tI'lJ'WWI

'Utl'!) In 1liu(;)fl~1'1n'W'VI1'ltl~~ u~~'W1'V'li)'V'l"tltl~lhL'W11 1!11f11111'ff'l~'WU":::fl1111t111'nfl 1l1'W1'W.,
'I Iii i .iIiI Oil'" 0'''; <v "'.% &
!1J\Pln 11'Wfl1111 tll1 1JU"::: fl1111 tl11 "1 11'W'Wtl un1l\P1'W~ 'Vi"tl U~ nre '):::~ 1J'Vi"tl U~ tl 'I'U'W11'WtH.,

0' ,.d y. (lI A f Y ," dd. Q;I

tltl n(;):::'Vine U~fll m" Ufl1111 tT '1(;)'Wl111fl1J fl1111urnm (7.27 9$11.) 11mu tl tlfl1111'W'VI11'):::~ 1J

'Vi"tlU~L1J'W~'Vi"tltl~ (12.54 9$11.)U":::L'VI'VI1:::'Vi"6t1~(11.34 9$11.)tldl'11hrmhflru'VI1'1ff~91 ff1'W. "

9) ~ .d ~ cv A ~I 1 ~ tll!!:J 9J <I J .d ~
:JJl1'l'VI11')~~1J'V'l"tltl~! u'W 'V'l"1'1£'1 tltl~ flfl ~ 'W1'VI'VI)~'V'l"tltl~ U"~Vtlf)~::;'V'l" tl{j~ :JJ"f)lJ W~ 'VIH

~W !1'W1 'VItflU~f)~l'! 111\Ilfl~'W~·t'mmJfi'11fl~ (m'V'l~ 4.20) \llnm) tlfllJ 1~ nlJ W:::'VI1'!~W! 1'W1'V1m

QI ~ V lI) Y Y ~ (V Q.I 0 Y 1 """"
4.3.3 tlWil'W1'V1t11'lJtl~fWntJ !11lJ11'l'ln'l'ltl1'j'lfn'Wl~1tJtll) fl"'If9$'W

na1tJ '~~1~'l11J'W m)'1t1 '~~.ij~tldl 'Wlh:afimh~lH~tJ1 11m) 1111t\H~1J l~'lJtl'l
" "

!II !II !II"

,h~'W '11'V11'leJtl~ ) ln11«f)lJW::tl11Jll1 11rll~'Wi'l~Hm'l::~'W!~tf 11)11«nlJw::U1J'WU"::fltl'W,fl'l

U~'l 11m)i1tJ'li1tl«1JGlflt1'lJ11~tl'Wf)'Wml'W VI«'l1l1n~11m)inll1~1tJffl) lfl"~95'W 'V'l1Jil nK)tJ'~
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i " ",,,,,el. , ""',, ,d.9" '" <!i'Ufltl1t1 IllllTH 19 ~ 11'fl:::fltl1t1 !lJU~'1~lJtl 38 fJ (1PI1:i1-:J'Yl4.1) ''If-:JfftllPlfl'flV.:JfllJfl1'jfffl1:l1'UtJ.:J

Sagawa and Shoji (1968) ~'WlJ11fll{",wlrl'l!li.:J ij,j1'U1'U im ill i9flJ'UV-:Jl9f'fl-clfttJ'rl'wi (gametic

number) x = 19 U'fl:::ij~1'U1'U ifl'j 1lJ 19f1ll9ftl-cl~1.:Jfl1V (somatic number) 2n = 38 ff1'Ul'UflK:wlrl'

UIPI·HJlJ'flij,jl'U1'U Ins 1lJ 19f1Jt"lftl ",;h.:Jmn (somatic number) 2n = 76 "hWl'U'flfl~fflJlf\lfftJ-:Jff1t1. ~

l'U'ri1'UtJ~1~r.l1fi'lJfll{ ..:W'rl' Aranthera Lim Hng Kiang, Aranda Wong Bee Yeok U'fl:::Arachnis

hookerana ~iiflnf1fl1:l1'V'lq~flnlJ'UtJ-:J Ias 1ll 1"lflJi'U~tJmim.J~ii'U'W1~ 0.45 - 0.6 9flJ. (Amelia

et al., 2002) i~,j\.J'il:::ll1h1 '~':hm1ll-d'lJ')~''Wlh:::'\1'h:n:::tI:::'rl'9'lI'U1f11'i'UV-:J~vm)v'U fllJ'j:::V:::fl1'j mj.:j

L"lf'fl"UlJU ill i tJtiff'UV.:j PMCs iifl11lJff1ity~tJfl1'ji~L~tJfl'U'U1~~tJfl~!'\1lJ1:::fflJ~'il::: 111lJ1fffl1:l1

~l'U'Ylq~flnlJ'UtJ-:J ifl'j ilJ 1"lfll

o9... ",.. iii i ""I""el. '" ..5.1.1 fl1:ifffl1:l1'flfl1:lru:::fl1:il'U1fJfl'W'UtJ'I m lJ 9fll 'Ufl'fl1V Illfffl'fllJ11-:Jlm:::ff1V'W'U'!!

Q,I " Q,I Ii' l.d tGardens fflV'V'llJ~ Arachnog/ottis lm:::ff1t1'W'W'!!Mokara Singa Gold 'YllJ11'j:::tI:::~tJfl'Yll'\1ll1:::fflllPlfl

~ " '.... 1 11 '" ,d ...fl1'jtffl1:l1fl1'il'U1flfl'U'UtJ.:J m II "lflJfltl~flflfltJhI'Ylll'UlJ1~ 0.4 - 0.45 "lfll. (Winston et al., 2001)~

='1 ,d i d .... " ,... iii itlJ'U 'i::: tI:::'Utl-:J~tl nsuu'Yl1l1lJ1:::nu 'Uf11 'i fffl1:l1'Ylq IPIns'jlJ ms ~'U1t] nu'UtJ.:J ~ s u "lfll 'W'j :::tI:::

"I 1 '" '... '" 'l ""1 v "' ...'" "' ...III tl"lfff I ~"lf'Wl~V1fllJ Ihlfl'fl1V IlJtlfl~ffll 3 ff1V'Yl'U~flflfflt1'V'l'W~ Renanthera Singapore Botanic

do <!i d AI ~ i~ d, ~ "I""~,, ....'Yl'U1lJ1fffl1:l1lJ'U'U1~1J:i:::lJ1ru 1 I'U 4 'UtJ~~tlfl~lJ nmnu 'i.l1flf11'ifffl1:l1'WlJ11fl'C11V IlJlJ11-:J lJ1lJ'U

f11:iffmJ1'VH1~m :ilJ~l~"l 'UtJ~ 1~:i 1lJ 1"lflJ~ ~fl~~hll hI:i:::'w:h.:Jf11:i Uu.:J'lJ 1 tJ;ff'UtJ.:J

pollen mother cell (PMCs) ~~'U flUfftnn 1hi~tJfH)tJhI 'UtJ~ fl~';ltI lrl' 1~ tJ'U 'il~Vlfhli l'U ~ii
, I I ",

~11lJff1itu~tJ 'U'U1~'Utl~~tlfl.yj111lJ1ffmn9l'tl.:Jtl~1 'U'i:::v:::VimlJ1:::fflJ ~~ 1hif11'i'Yl~'fltJ.:Ju~tJmitJ'Uu ~

,
q

'lJ'YI'YI 5
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Ins IlJ lCJfU~~fHh1lJ~1'W1'W!CJf'W l'Yll!lJvfvv 21CJf'Wl'Yll!lJvf (dicentric chromosome) lrlm'1ilfff)ll
" "

• 0', •. 1 1 1 1 <9 !V .:: ", 0 'I !VI 'i 1 .,;'"UlJ~lCJfaa 'WntJ~Ue:l'Wl1TIff I m U CJflJ;;)~t)f)f1~1'\Jlff'\J1!CJfa" n t ur fI'j lU CJflJ'YllJ2.. "
lGJr'WI'Yl'H~VftWf)e:le:lf);;)lf)O'W i~ffUlJ'jru '1'111'11'~1'W1'W1m Iu 1t}1U1'Wt9fCl"" n~ ~l~~fluf)91 til'il 'il~.. ... " .
'\11ifl'111 v i11'111 m-WlJ~'W (e:llJ'j 1 ~ u.ihl'W 'W1-1, 2540) ~ ~fl11lJ ~flll f)~~~f)ri l1'il::lJ Ha~ e:l'r111lJ

0'., 0'<!I::1 .9";0 '1!V ~ ., i!V !V ...
ffU\!'jrui'j'W~ fit! tu'Ufflmfl'l1'W~'Yl'Yll ml'j~!u'W'I1U'W \PI fftlflflae:l~n'lJ'jlV':]l'W'UV~ RuuaJcaba-

Ruiz and Rodriguez-Garay (2002) ~i<fi'ffmJllw Agave tequilana Weber var. azul !trl:'Y'lUfll1U

ri~HCli'l1'f11mu~!CJfCl~i'W'j~tJ~Ue:l'Wlt~ft I i'jlJfl11lJH1l11f)~UlJlJ chromosome lagging l1J'Wfl11lJ

Hiflllf)91'\Je:l'llm IlJ lCJflJ'YlN~1'W~1'W1'W'\Je:l~lf1'j lu lCJfU ~~lnfl'illf)f)17'1~1'1ilfio'W'Ue:l~ 1m IlJ It}1lJ..
" ,

'I11e:lf1nlJ univalent tnfl9i'W .yhl'11'ljjVlJf)llUU'I1CJfCl"i'W'j~v~Ue:l'Wl1~ff I Ins IlJ lCJflJ~~mh1'1'li

!fI~V'W ~1.,jlff~11CJfCl"'I11mfl~ e:l'W~1'1ilff~1!9fCl,,'1~,*1f)111m lu 19fU t'W U"~fl11lJ Hiflllf)91'\JV~
" " . "

1m IlJ It}1lJulJlJ chromosome bridge !1J'Wfl11lJHfllln91.yhnfl~'WOlJ lm,:jffrl'l'IJe:l~ Ins IlJ lCJflJulJlJ

Robertsonian translocation fie:l 1m lu lCJflJ~'1~i"lilm Iu 19fufimjjv'WlJ11~e:llJ~e:lo'W ri~H"i'l1'...

. ..
'illnfl11lJr.l1l1lf)91i'Wf)nl'1ilfio'W'\Je:l~ 1m lu lCJfU''W'j~t1~ diakinesis .yhnifl~'W...

d eLI 0' rt QI cle:j Q ~.c:l 0

I9I11N'Yl 4.1 fflVi'j'W~t1f)flfflJ'Yl~L1e:l~ffltJi'j'WlIlJm'j!f1f1 univalent 5.4 u,,~7.6 univalent CJf~lJfl"'V11
'1 " cI cv cI ,d. A ,:::tq.q I tI
t11mllJfflJ\l'j rui'j'WlIflfla~ fl11Ut1'IJV~ f)1'j!f11l univalent 'il~lJV'Yltii'j"I9Ie:lfl11 UL1lJ\l 'j tu'\J~Hl 'j tlJU"~

f)1'j91ifl!UgfllJlf)~"lifl !dV~'illf)f11'Hnfl univalent 111i,r~1'W1'W 1m lu lCJflJ''W!CJf''''~f)r.l1l1lf)91111V
~.I o'~ ... 0'0 !V";1Ij0l'l!V" 0'

'\Jlifl111tl LU !CJfaanlJi'j'WlI'Yll'l1'Wl'Yl LUL1lL1~H"I9Ie:lfl11lJffU\l'jru'IJV~L'HlA (Winston et al., 2001)

~1mh~!'lf'W , 'W'1il'J i'jlJ11f111lJL1lJlJHU '\Je:l~l'jru 'il~afnl'Hriv 1ns llJ 1CJflJi~lJf)1'j l'1ilfio'W 'I11VlJ
.... OJ

~ J i .d. q lIJ les I cIunivalent ti'jlJ'\J'W 'W'\Jru::'Ylf11'j!f11lbivalent tm~ quadrivalent 'il:: LlJlJH"I9Ie:lfl11lJftlJ\!'jru'lJV~1'jtlJ
'" d .

Ufl~f)1'jl9lfltUaifl (Luan et aI., 2009)

5.1.2 f)1'jfff)lJ1~nlJru~mllJr.l1lllf)91i'Wf11'jUU~lt}1"~UlJlJ '1lJ1 V91ftl'Wf)~1V iU'L1f)a•

d 1II'" ~ d cv Q,I clQ"I ,~~.::::t '" f
'Yliflcle:l~'il~!l1'W~ifl11 f)1'j!f)f1 univalent une trivalent lJWl1lJffUi'j'Wtif)'W f)a11f1V !lJe:llJm'j!'lJltl'IJV~., . .,
1m lu lCJflJUlJlJ trivalent !nifl9i'W'il~i'jlJ':hlJl m lu 1CJfuvh1J'W univalent lnifl9i'W!"Ii'Wl~tJ10'W' 'W

.,
lJfl11lJU1l71l':iJ'W fie:l i'jlJf117t'1ilfio'W'ue:l~ 1m IlJ lCJflJ'l1.:JUlJlJ univalent, bivalent Ufl~ trivalent..

.,; .9 ... ~ • !v.... 'i 'i 'i .... !V 'OJ
(IPI1'JN'Yl 4.1) CJf~flmHU~f117 tlJl'\11f1n'W'\Ie:l~ lm ~lJ ~CJflJl1'je:lunivalent ua~nnt'\Jlf1n'W'Uv~... "v • t ~ I

1m Iu 1CJfUUuu trivalent lnlPl~'W!aV~'illnm7 ffr l~t1nrnnJ'YilJYi'W !l'W'Yll.:Jl~'tJ ~m 7U'UV~Yiv - mHi
mjjv'Wo'W !rlVlJnn!l'U~lCJfa"~nll,,rf11:H.,jlfio'W'Uv~ lf1'j Iu lCJfuua~m7!wn~1'Uv~ 1m Iu lCJfu..., ,
Y • I QI cllI:::4 <::::to ",I .q ~ 1 ~ 1 4 ..:!:I cv 9) I ~ Q,I ~

!'UlffUlPla~'\J1!CJfmUfWlmlUfllPlunlPl flV m lU lCJfU'YlmUe:l'Wn'W'il~lJl!'\JlflU'WlJ'lfIPlf)'W!lJ'W trivalent... ...

'\Jru~~If1l lu lCJfU~'1~lJ~1l1jje:l'W'il~'1~lJf)l'H.,jl~Ua~e:l~11J'W Ins Iu 19f1J!~(J1"l (univalent) 'illf)f)1'j
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."",,, "" Ii} !IIff ~ i'l Phalaenopsis It Cl:: Doritis ~ u 1191 'U~ 'Vi-ntl V ~ U-n:: t'Vl 'VI'.i:: 'Vi Cle tJ ~ 'Utl ~ n -n1 tJ !11ff fJ-n

'" "Ii} 1 _I "d ~I _1 "'... d 'i"'" _I "d "Phalaenopsis 11i'l:::Doritis llfl1lff'.i1~ III m-n'llV'.i'VlllJ'UlJfl9lfltlll tetrad inn ff~H-n 'HlltlJtl'.ilC}1'U9I

l11~~ffll\llW11-n::fl1l~~Nfl"J~ 1'li'Ul~V1nlJ Hee et al. (2007) ~i~fffl1:llfll'.iVVf)~VflU-n:::m'jffrl.:J

d 1 ,J fJJ lit" I

l11Clfl 'Uffm~u-nVfll"lftl'Utl~fl-n1tJ &11Dendrobiutn Chao Praya Smile lW~~lJ111'.i~i11flfl6fli'\..l

ffml''U1u-n~un::ff.fllV'lu-nv~114tliifll)ff~1.:J ill lfl'Hy'lJeJ{~dJ'U tetrad ~~t~'U 79 uae 65 lU€lflcl1'Ul'1

'l,r'.i:::U::~l~~ i'Ufl1'.imhlC}1-ncl'ri1'\..1 'li1tY1iJ'U tlfl~ ~lJfl1111H~'lJf)~1'U'.i::u::m)'U1t~'ff I une

1'Vl1m'rl'ff I ,rl~l~mj'vu~~millnfl~'U i~1 'U'fffl1~1i'.i'Jll"lf1~It~tn~ i'Ultltlfl~'Uyf~~l trltli'U~~fl1l

I1U'llC}1Clcl''VilJ-jlfll'Jffrl~ ill Ins ff'lJ61~tiJ'UiJf)~ (tetrad) iifl1111ff~m"1l6~~ii~ 99 tiJ611~'Uyf

.d , 1"" i" y.dd rlQ,I tI "QI('il1'.i1~'Yl4.3) ff ~NCl 'I1f)-n1U llUfl~f.llJ-nU-n::1J11~llm111ffll\!'JU1'Vi'U '1r~~ft'tl~flCltl~fl'lJ 'JltJ~l'U'lJtl~

.... d~ QJ "1 <!I QJ " "''' Ii} "mflll ff'J'VItl~~~ (2521) 'YlMfl1:l1l::~lJfl1111ffll\!'JU1 'UflllfflJ~'U~ 11i'l::flllN'ffll'IJ1lJ'lJtl~fl-n1tJ llJ

" • OJ 1 11 .d dt _ 1"'9 " Ill" '" .;. & •i11flfll'.il'U1f1fl'\..l'U6~ fI'.i 11 CJ!"lJ'YlllJ'\..IlJfl91iunmo 11l1l11~U-n:::U~~VlJ-n i1~'ff~N-n.. .

..
lm:::l'Y11-nl~ff I ir'\..lri~N-nm::'YllJ~6fll'.i111i~19fClcl'i'U'.i::v:::~v~ 1J11iJ'U6th~lJlfl i11flfll',jfffl~1 i '\..I

tr1ft'1'.i'.ifl (Thoibi devi and Borua, 1997) U-n:::i'U'li'11 (Song, 2001) ~'lJ';hfl';nllHfl'lJfl~'lJV~

d",J'" ", '" d~.JdIas ill 1C}111'Vllflfl'IJ'U1'U~1'Uim~ff'.i1~ 1"lf'Ufll'.ilflfl inversion 11i'l:::translocation mlJ'U'ff1r11~'I1'U~·{I
o " ct'~ Q.J tJ', I '11]' .Q.d 0' aJ rI ~ J d "1"
m 1i11C}1-ni'l"OlJ~'\..I1i1'\..I~'U~fl ~ll'lJfl91 ll-n:::llfl1111'ffll\!'.i U1~'U ~-nflCl~ ,\)lf1fll'.i'VIflClV~m ~'U'il:::li1'U Ifl

11"fl1:lU1:::m111Hfltlfl~'Utl~1f1'j 11119f1li'U ilJ 1tlCMff I ri~NCl i,rln~fl1111utl'.itl'.i1'U i'Um:::'lJ1'Ufll'.i

".;.
~flNft'llUfl~f.l'lJ-n x lJ11~ ..

mj"ll i'Ufll'.i~mnil'\):::'Yl1fll'.i fffl'l:I1" fl~U1::fl11lJHfl'lJfl~'U6~ 1m 1lJ 1C}111m~l:::
..::. '~, d do" , Q c:a

i'U '.i:::U:::ill 16C}1ft'I 1'Vl1'U'U11'ilNCli11flfll'.ifffl~1 nm i'11'VI'.illJ11f1 1111N~tlfl91 i'U '.i::U::11tl'U 11~ff I

ci ~ "Jlc. Q o'do' ~d~ 'Cit
mlllU'U6~fll'.ilflfl chromosome bridge !'\..I~flNffll1J1'lJ'U x UfI~f.llJClllltl6'.i19f'\..l9lfll'.ilflfl'Yl9l1fl11 !'U

... 1 d'~ tI 0 QI .:::. ... 1 <QQI , t i"
llJtlWlf'U9I 91111a1~'lJ fl1111N~lJfl9l~~flm1ft'~N-n l11'j~'UV~ Agave tequilana Weber var. azul
~ OJ & _I" d" ... _I'" 'i 'i 'i
tlJ'U'I111'U"J~tl~ 42 tlJtlW1f'U9I fl1111NfllJfl9l'IJtl~ ~m ~ll ~9fllU'lJ'lJ chromosome lagging u-n::

~"9 "Ii}" :: OJ "'i i "...chromosome bridge ft'l1J1'jtl~'lJ ~fl ~'Ufl-n1V ~1l~flNft'1l'VI~ft'tl~ff1V~'U~ ~flV 'U~flNft'll1J1'lJ'U x
... d9 ... & _I "d "'I d

U'fl~~lJ-nllfl1111tl !'Ufll'HfWl chromosome lagging ~~tl~ 95.33 llJtl'.il9f'U9I !'\..I'lJU1:::'Vl~flNfflJ
v ~.:::l .:Ii ~ s=t _I rI d tI d I

Ufl~~lJ-n x 1J11~ urmun umnna chromosome lagging iuu 77 llJV'.il9f'\..l91 (911':i1~'Yl4.2) U91

Hfl'lJfl~U1JiJ chromosome lagging Iti'l:: chromosome bridge ll.J)::v::w)'Ult'rJft' I flfltiJ'U 3 u-n:: 15
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... ... " 11)""";' I 'I I II) ''''d'''' ~ "d ,
~11U\lU":::fll'jHfflJfl1Jfl"1t11lJlJl1~m'l::U~\lutJ"ff1'W l'l1OJ'il~ llJ1I'b'1~ Uff~~ lmWW111';iW'\J~~. '" ..
\lovmlJUIPI-1fJ1J"x rl'li'l J'Wljfl11lJn1l\ldurvrlJ'i~1 ''Wl'h'UU':H~rJJfitJ\!flrlfflJlhjj'W x u~.:J'QtJ" ~

~ <f... <f
5.1.4 fll';i!'1fl1Jlf111lJfflJ\!';i W'Vi'U~ '\JU~\!flHfflJ

~ .1 <f d <f "''''''''5.1.4.1 fl1';iMfl1J11uV';ile)f\.J~fl11lJlJ'b'1~'\JU~1';itl.!..
f111lJij;1~'tJU~1';it}j~'VI"ffUtJ,)'1t1ffV::~ l~uu~'W 'VitJ111'UflKJtI irl'rl'l~~

.d Q.I Q.I Q.I " ~"91~ 0 ...1 tid d' <II d!L":::L1"~fJun 'VIHff1l ~ 11f1~L1"~HfflJ ff'f'lu nu fl" 1tJ LlJ1111~U":: U~~ fJ un inlJU';i1e)f'U~ fl1 ';i~" ff

"~,, """ I '" 'i" « ... <f~ I " ~"flft1tJ LlJ~flHff1l1l1tJ'U x L1~~fJtJft 'U1il~1ILI\.J1L\.JlJ'\JV~f111lJff:iJ\!':iW'Vi\.J~~lfl11fl'f'l1tJ L:iJ\!flHff1l

L1~~~1J'f'lx rl'1~~ l'il\.J~~1~tJ1n\.JntJ Sain and Joshi (2003) ~'VitJ11'\.J"flHfflJij'\J'W1~U"::';itJ11~. .. ..
. 1'" .1,.1 I "" ~ '" I <f... <f 1'\JV~l':itMllJ"tlULllJ"~ lJ l'b'U pentad L1'f'l~hexad lfl~'\J\.Jil::1IH"~~f11111fflJ\!';iW'Vi'W~'\JV~t':itM 'W

nn Hff1l':i::'l111~'b'iJ ~, 'Ufffl" Citrullus il1fl "fl1JW:::fl1':i l'1i'lfin'U '\JU~1m 1111e)flJ'H~V" fl1JtI.!::f11111.. . ..
H~tJfl~l 'Ufll';iU-U~le)f"ri'u":::fll'~ff~H 111lmfftJufi'U'1I lvciff UM1~ lHJl'.hdlfltr'.ltI1rl'ffflmh~~•

ri1 \.J~ fl Hff 11i,:j ff V ,:jff 1 tJvr 'U'i 1rl V~ 'U~ ~ fl1 ';iUii~t e)fft ri''Viu 11 fl1 ';iff ~ 1~

111lmfftJ~f~ltJ'U tetrad 1liiifl1111ffJ11fflW ~~ 'VitJi~ dyad, triad Uft~ tetrad ~~fl1111UtJ';itJ';i1'U

~ln~~'UdttJ\.JH"iftJl~V,:j1l1il1flfl1111H~tJfl~1\.J'lJ lvciff I t~tJhr~flHfflJlhu'U x U,HfJtJ" ~,:jij

f111lJH~tJfl~'\.Jfl1':iLl-U~ 'bJ lvciff I 1I1flfl111\.J"flHff1lU~~tJtJft x rl'1~~ um:ijltJ~fl~\.J~fll';iff~l~.. .

o CV QI CI' 0 Gt" d ...1 tI d rI ~ ~ ...1 d' d tI
mlH'Il~tJ il1mlfl1JW~~,:jm1l1'Yll L'l11';itM"HlJ~'He)f\.J~fllH~fl~1 ne 52.8 ml~ 18.2 tlJ~';ite)f\.J~

~llJ,hitJ uff~,:j1,rn1\.J11fl1';iff~ 1,:jilJ 1fI ';ifftJ~fiifl11lJiYlJl~\.J tfriurm u-U,:jte)fftri'utJtJ111lvciffAlft~
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'V'Iq9ins 1 lJ l'U ms mj~ 19f" ~U 1J1J1lJ 1 flc]fff~ ln~ ~'UJ''U'iJ~ill 1'11fl'Yln'V'l"lJ1l1 1fl~'U 1in 11 lJ U" ~•
~-!lU1~~fllJ l'l-!lt'lf'U~ijfl11fffl'l:Jl"W wheat (Triticum turgidum L.) (Rezaei et al., 2010) Punica

, ,
~ Q,I a Q,I.:!t

granatum L. (Prakash et al., 2010) 'Ul1 (Rang et al., 2011) tl1"ff"lm'l::(l1!'l'm'v~ (Prasad et al.,
, "

2011) .yj'V'l1Jil'Uflml1nW'lJ1im)lJU~1ffm'V'lU1~~tllJ t'lf'U tlrul1.f)]jff~ tAl 'fI11lJrtl'U ~lt1'IJffltl1~
q q cu cu q

l1d>1~.yh1l1'1'fIHrrr l~!m:; on"; 111Ul~'UU~t9ff1 rl'uu~'U£H~Ufl~ri-'lH" 111'n 11?r~ 1Wlrfl~TI'U'W'U.fi
q q

~1~"l l1t)!ii;1~~1 ri"lH~ llil1t)! 'liffllJl1tl~tlfl 'll!rlfl~1f111HfflJI'i1lt:1"lU~::NfflJfl11fl~1V i~~l~~
f , SI ,

U~::U~-!I'fJ1J~1'lf'IJ!~tJ1n'Un1J~flHfflJ~l'iJ'IJ x U~"l'fJ1J~ -¥)iiltlfl1!~'IJ~f11Htlfl'Ufl-!ll'j~I.h n~.yjln~
, "

11lfl ms NfflJI'i1!fl-!lU~::f11'jNfflJ fl1Jfl~1t1i~~11-!1U ~::! 1~-!Ieu~ l'i-!ltJ'U N~ 'il1nn 11fffl'lol1m 1"lfl fl 'Ufl~.
<!I ~ 111_1"1 v, " ~ '11 "" d '"

l1rul1"llU'U ru &~1111ru'Ufl"l~flNfflJU~-!lfl11~ x lJl1"l U"::"flNfflJlJl11'IJ x U~"lfl11~ lJ'fI11lJfflJ1J'Iru<u cu IV q cu q cu

Q,I ~ ~ d ~ Q,I & ~ ~ 4 Q.<C:\.d Cl J . . 0'
'V'I'IJ~~111'jm:mH)~lU'U l1lJ'U 9f"l!U'IJN~ff111'Ufl"ll.J1'illfl'fl11lJ H~tlfl~'Yllfl~'U'IJ 1u ms U11-!119f"~U1J1J

, "
111 1 '" _1.1 alii" V "1 1 _I "'i ... ... '" '11'LlJ tl9fffU~~'fI11lJUu'jun'IJ'YlI~'illflflnff'I1-!1 IlJ mffufl1 'U"flHfflJ'Yl-!lfffl~fflt1'W'Uli UlJl1

" q

~ _I "'<4 '"5.1.4.2 f111'1'ffl1l1!utl1t9f'IJ~f111-!lflfl'Utl~!1ru..

" "
nn HfflJ n -!Ifftl-!lffltJ~'U £!1J'U~ 'Uuli~'U £lJ 1n flil-¥) 'il~1~! 11'U~'U~tl~'U £ n1tl~ 'ill flij'fll1lJij ;l~'Utl"l
'\I q q q

, v ,
oCQ, l!!!id , ""1" ..::s~

t1~m f11'V'11!'lftl'il'U (2546fl) 'V'I1J11fl~1l.1 &lJ1111tJDendrobium Pegasus "Veerawut' 'Yl!U'U

'Yl1'V'1~tHJ~ij~l'1.n'U 1m llJ 19f1J 20 = 57 u~::ijf11m1i"lilJ 1tl91ff~~~tlfl9i !rlm11f111HfflJW'Ui

, V IIIV 9Vo ~ V , ... d'1IJv '"
'V'I1J11fl~1tJ &lJ'Hl1tJDendrobium Pegasus "Veerawut' muun !'If'Yll!U'IJ~'UUlJ'V'I'W~!~ t!ft::!lJtl

, "
NfflJW'Uifl1Jv1''U~tl.yjij'fl11lJ fflJ\!1 W~'Uifl~1tJ i~w'Uiij ffllJl1tl9i~f1fl U~::ij!lJ~~ fflJ\!1 w1llu~

ililJlflUfl !lJ~~ri1'IJ 1mli!1J'IJ!lJ~~~'J u~!rltl1,*'Yh1l'IJvltl~'lJi 'V'I1Jil pollen tube 11~ili~flfl ~~ 1'U

V1'lf..t1'tl'fl11lJii~1~~tl-!l! 'Iru ~ ~~~"l'iJ::tn~~'U!fflJfl 1'U~flHfflJU~::'iJ::!n~!1I'U1J1"l'flf"l 1'UW'U.um1'" " .

,
,t .d.c:ta Gt " 91 0

11tJ-!ll'U'UfNBures et al. (2010) fl~TJ11'f111lJlJ'lf1~'Ufl-!l!1ru &'U~'U~flHfflJ'Ylfl~'U'Ufl~Cirsium ~1" " .
flilw'Uim1' 1~ tJ'fI11lJij;1~ 'UtN!1 t)!1'U~n HfflJ 'iJ::~~~"l!fflJfl!rlfl!n~nl1flffltJw'U i~fluli~ij'fl11lJ

" ,
U~fl~l"lfl'U 'Yl1"lW'Ulim 'IlJU~ ::ffll.1W'U£~fl!tli'l! 'Uij'fl11lJ ij~l~'U~N t1 ru~1 1'U1l1'U'Ufl~ f1111.11'inl1"lq q <u q

... "', ,_ 1 " 9 V V ~ V "" ~ , ,..."' 'I V
'V'I'U~~fl u 111fl~tl"lf111 !'lf~flHfflJU~~'fJ1J~ x lJl1-!1U~::lJl1J'U x U~"l'fJ1J~ !U'U'V'Itl!tlJ'V'I'U~'fI11 !'If

v
euus WW'U£'Ufl-!lt1ru'l!'UUffM 1lit'" 'Uil~ flll ru::'YlNW'U lim1lJij'fll1lJU~ fl~H fl'U t'lf'U!~(nfl'U fl1J

!U q cu q
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o '11'1 ".1 ' V 1I)VV~ Va ~I .......
'ill'Ul'U Lm )J LCJf:!J'UU.:J1CJfG1G1ul;)1tJ'JlfllJlflflllflmv L:!JlJ11.:JUl;)::lJl'IJ'Ulu'WI'Vl1~1f1U 2n = 4x = 76

!II <> '" 0 '1 '1 1 .._I ' ... ... , !II 11) !II '"
lJl'lJ'UlJ'ill'W1'W Lm LlJ CJflJ1l1fllCJfG1G1umO'Jlfl1'Y111l'WflU2n = 2x = 38 ff1'Wfll;)1fJ tllU~-lU'lJl;)lJ•

d ~ 0 Ij) 1 I I ~ " ,t QI tid 0 ".d "LlJ"~'il1flli'lfl1l1'U 1'W'WOtJ 'UUIil"::f1 NfflJ L'UV'I1l1fl~'U "n N"'lJ'YI'Iff'O'IfflfJlIl'U lilJ'ill'U 1'U1il'U'YI'UOtJ.. .. .
_I QI Y "I'" J'dct ~ d d d ~
u'J!: fl'f)'lJfl'lJq~f11"OUmlOn'UO'lnmtJ LlJfffl"'W'YIll'J:::fJ::l1m'Wl'Wfi U oonYl Ufll'WtJ-lUG1::'H'1..1-3m-l

t ~ I d _I ~ ~Q.J d' lItlj) QI ~ .cS

l'YIl'U'U UIil1l1nNG1f)l'J'YI1ilG1U'In rrunsnusemu mllJfflJ\! 'jW'W'U~'UU-l'.1flN"'lJ L~'j ::~'lJ'H'U'I 'HlnlJ
." .

f)l'j'YI~"U-l 1 '1..1~1'Wl'U~'UUG1:::~1'W1'W~un 1'Wf)l'j N"'1JU~,,::tim'l'lJl~lJlJlfl;j'Un'il!:lfl'W ms 1~1l1Vf11ff..

. " "
1l1flfll'j'YI~m)'IL-woffn1:l1f)l s Nffll~~f1i' 'IU '~fffl1:l11 'U~1'W1'U ~ 'OnUG1::

!II '''''~ ~~Yl f '~O~d dflG110 lJlJ11'1UG1!:11~'I~'lJ" ff1111'J(lNfflJ~f1 L~ 'Wl'JIl~NfflJU~llJO'U1Ii'ln'YIOlQm'lJ 2 l~O'UlJll'Wl!:

IlJ~~ 'W'lJ11111~~ff111l'J(loWlPJJ'W1ltl'W~'WVO'W'~I~tJ'I 6 ~'Wl'W~NfflJ~ln~'illn ~li'l x (~lij'U x

U~'I~'lJ") 'illflN"fll'jfffl1:l1'il!:I,1'W '~11N"~'lJli1 O'l'illflfl11lJH~11fl~1 'Wf11'JUU'I1Clfm111'lJ'lJilJ lu~ff

ri'I~" 1l1'i:imllJfflJ\Por~'Ui'U'O'Il'j~~~11 'U'.1flmrlJ ii ms ff~l'11)~ ~f.JUUG1:::l:1.iffllJl'J (l~IPJJ'U11fl'W

1)J~~~fj'lJ'IJ'jw1~ ~'Il'lf'W~i:inl'jfffl'l:l11'W Aistroemeria (Sanso and Rulfe, 2007) u"::-W'l11'UffflG1

Brachiaria (Boidrini et aI., 2006) n"'ltJ'~ (ffl'Vi,) L~O;'W, 2546n) lrlmUltJ'lJll1tJ'lJn'lJ~l'Ul'WllJ~~

~iilJlflmfJ1'WNfl'UO'lfl"'1tJ'~ (fflOl'lrl 1'W~'j'W1l, 2548) 'il!:'W'lJ111'U'.1nNfflJ~lij'W x U~-3fJ'lJG1ii

!1J'O{lcM'Wv1'U0-31lJ~~~ffllll,) (loWIPJJ'Wlltl'U~'WflO'U i~1 'U8~'J1~~1 ~-3ffOflfl"'O'l n'lJ NG1~i~'Il1fl

m')fffl1:l1'Wq~f1'j'JlJnl'mU'I1ClfG1"'U'lJ'lJ ilJ lu~mL'cl::m'jff~l'1 LlJ1mff11v{

5.1.4.3 f1l'JffIl1:l1f1l'JN"'lJ~~ltl'Ufi''Vim: (embryo)

1 -s ..... .. 1 dI
'Uf11'Jflfl1:l1fll1lJ fflJ\P W'Vi'U~ 'U'O'HjflNffll ~ Of11'Jfl'fl1:l1fll1)J "'llJ 1 'J (l

" "
hlf11mfflJ~f111G1!:fll'JoW~'U 11tllJ~'Wv'O'W 1'Wf11'j'YI~mV'Ifli' 'IU '~fffl1:l1m 'Vil!: 1 'W"flNfflJ~l'U'W x..
U~'IO'lJ" li1V'I'illfll'W~'WG1flN"'lJUfI'I'O'lJ" x ~li'l ii~1'W1'W~'Wlm:::~'OmjutJ 'l-ilVitJ'I'Vio~Uf)l'Jfffl'l:ll. ...

"fll'JFHY)Jl:j\nf fldl)Ji:i;1~UG1!:fllH'01l ~G1'O~'il'Ufll'J~~lI)J~~'l1~mm~~Ufl~iu u~1'Uf11'J'YI~G1'O-3U

11) !II 0 ..... CI 1 ,!II .1 '" .,2 ~ , d
L~'YI1fll'HHf1j'W'Ul.iUG1:::f1fl'l:l1f11'H'Ofl'U'O-31)t'l!'U'lI1-3~'Uq~Ii'l'U (llQ'U 1tJ'U - ns flD1f111) Clf-31lJ'U'lI1-3'Y1

v" f ,

ii'Ow'l1 l1iiuG1!:fl1111'iJ'U'W'01'I1111!: ~-3,r'U f11111"'1l'lJ'Jor~'U ;'U'O-31'JwYi~ 11 'UG1mHl'lJ~-3 hhh'il::.. cu tu q cu cu

d 9) QI ",~.dt QI

lIltJ1'U'O-3nua rnnu 1~G1'011 11~IlJ'U~G11'U'O-3lJ1'il11l'Vi'Uli ns 'J u•
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12 IlJml'11'W'Vllfl48 91'Ull1mL'11'Ul1lfl Ucl:: 16 V::1mL'11'Ul1lfl (12M + 48Sm + 16A) 'iI1fl'tlfl1:JW::

UCl::s 11~1-:)'lJV.:J1 fl 'j Iu 1 '11lJ~Yl 'Ui 'Uf1~ 1t1i:U'u~ -:JV'Ucl l'I1J11 fl ~ 1t1 ,:U'u~ -:JV1JClii ~ 1'W1'W'lJV-:J
OJ "

1m 11.11'11lJLLCl::tllU1J1JUflnV'l1ilL~lJ~'U 'illflfl~1t1 i:U':U'1~.:JLll'WL'yh~1U~'il1flm'jfffl1:J1Yiq~fl'j'j u

ill 1 v~nuCl:: fl1 'j n~ N' 1I1fl'j enl fl {~tJfl~ UCl::ii f11ll1 nuu Hll~'W11n -:J'lJfl-:Jfl~1 tI i:U'u~.:J au cl
'V q <u q

~ "" "Ii v v "" I v " '" .1 ""1 III A ~11.1'Wll1~11'11'W'Vl'jfl'lJV.:Jf1Cl1t1111lJ11J'U n1'Wfln1fJ lJU~-:JV1JCllJ'jlJU1J'U'lJV-:JUfl1 V l'YlULl.I'W
• OJ

91'Ull.1~11'11'\.J'YIlfl'il::u~f1~Hlm::n1'Wl~'Wi'~ Iu1m ill 1'111.1~~1 ~ii'tlfl1:JW::l~'Wll.1~lL'11'W'YIlfl'lJ'Wl~

'lmy ff1'Wfln-:Wi:U':U'l1J'WiitllU1J1J'lJV.:JUfIn V, 'YIill~'U 8 11J~lL'11'W'Ylln 22 911JLlJ~lL'11'U'YIlflune
80:: 1mL'11'W'YIlfl(8M + 22Sm + 8A) 1f1'j 1lJ 1'11lJri1'WlmYii'tlfl1:Jw::Lm::t1l~1.:Jifl~L~fJ-:Jn'WL1Cl::ii

ttJ~l-:JU1J1J911JLlI~lL'11'W'YIlflf1~lfJfl~.:Jn1Jfl~1fJ i:U':U'l~.:Ju~ fl~1fJ ':U'~11J'Wl'I'U"hii1 m 11.11 '1111~ii

~tJ11-:J'lJV.:J1m 1lJ 1'11lJu1J1J 111~Wlf'W'YIlflt~lJ~'WlJ1~fl 1 ~ ~.:JLn~ 'Illflm'jltJ~fJ'WulIn.:J 1m.:Jn~1-:J

'lJ~H1m 1lJ 1'11l1U1J1Jinversion 'lJv-:Jf1~1fJi:U'~1~-:J'Il1fl1fl1 1111'1111~iinHvl1~'W91'ULlJ~11'11'W'Vllfl'l11
'"

.cio y~ 401 o'.:::t ... .1, QI

'YI'YI111'Wl'Y111~~1-:J'lil'l'ilmL'11ClClUCl::m::fJ::L'U~11¥inU\Plflm.:Jfl'W(Karnemoto et aI., 1963) mnms
V V f I

'YI~nV.:Ji'Wfli'-:Jijl'l1J11 fl~1fJ':U':U'11-:J:U'11J'WU~-:JV'UnUn::ClflHn1.l1L~.:JV'UClx ~11-:J ii'tlfl1:JW::'lJV-:J
• OJ •

"'1 , -oj" .s... 1 "IIJ "" ..d. '" .1 ""1 ., A ~ ""uns V 'YIl.If1nlfJf1Cl-:Jfl'W ~tlflCl1fJ l'Ul.Il1-:J'UtlJll'U'U'lJV-:JUf11 V 'YIl.Ill.1'U6 111~11'11'W'Vl'jfl

24 911JllJ~Wlf'U'Yllfl 1m:: 8 V:: 1ml'11'W'Yllfl (6M + 24Sm + 8A) 'liYi1J 1m 11.11'111.1~ii'j'1I~1-:JL~'W...

'j::fJ::~UfJlIffmJ1'tlfl1:JW::'lJV-:J Ins 11.11'111.1L~V-:J'il1fliif11ll1n::mf11m::i'~L'il'W~vm'j1Lml::1hll~1-:J
OJ

" "Lm::~1'W1'W1m 11.11'111.1(1tl'Ylll '1Ji:U', 2538) U~i'W1Jl.:Jf1i'-:Jf1111.1tJ11'lJV-:J1fl'j 11.11'11l.1i'WLL~Cl::L'11Cl'"

'lJ~N~'li'liU~L~tnn'W V1'ilU~fl~l-:Jn'W L~ V-:J'ill fli 'WU~n::L'11Cl"'iimll.1nllJ1'j o'l'Ums U'YIs flci1'U'lJV-:Jn11

a'tV rI ~ 4

2516 ; 'i!"n!lm'li~ V'W'Yl::lffffl,2551)

m'jffmnUf1nV i'Ylih~'Wm'jffm,:n'tlm:jw::'IHJ.:J 1m 11.11'11l.1t'WU~n::m1-:Jihh::1fJ'lfu1'W
ms ~lU 'Wfl~'lifllt1 '1'W'liU~L~ tl1n'W111v~ l-:J'liU~ n'W'il1fl'tlmJtu ::f11111Ll1jjV'W111Vf11111U~ fl~ 1.:J'lJV.:J

Uf1n V, 'Ylil~-:Jiif11ll.1"hi'ity~vmnH1JlIi .:J~'Wilm::t! flm~ m1.l11il'W Iaums :ij~ilfJ.:JUfln V, 'Ylil

'il::ffmJ1'illfl1'11ml~v~l 'W'j::fJ::LlJ~lL-wn ~-:Jl~'W'j::fJ::~ 1m 1111 '1111'lJ~~1'W~1Utl 'W~ n~ UCl::l~'W... .

70



". ..k "''''., , c:ll ., <!I v 1 '" o'~ ~lH ff'Ylel-!lfI1, 2551 n) 9f.:jTIiIOl.:jnm '1Au 'Ums \Ol j '1\1ffellJ 11CI:::'flfl At'! eln fI'W VICI1"1{lel (JflL 14'Yl1-!lelel 11

UW1~ m j~ ffllJlj \)\91j1 'ilffUlJ1!{l:::O'UV'U fll1lJ111'W 1'Y'l~'I"l{lel(J1Ol1~~~ff~flV ms \91'i l'ilU u ~l'Wl'W•

II

'illf1f11'i~mh~'1fJff1'i 1fI{l;elf'U 'il~ii'IJ'WllOl'lJU.:j~l~'Uff'U ilJii'lJ'U11Ol1'Hqj 'H'U1u{l:::iiih;tI'11'li'11f111

~ '" ".1 '" "' .. ill ""fI'WIOlVlL'ltltlfllJf1f1('ff1'iW l'lftll'il'aty, 2538 ; Rose et al., 2000; Kim et al., 2003; Kermani et al.,

2003; lldb'a'iW ~~'Yll, 2551) lf1t11~f11jflj'1'ilfftl1J~'W l'Y'l~VI{lelfJ~ 'ffllJ1'i\)flj'1'ilffelU i¢)'Hmtl1~

1'lf'Wf11j1'f1ll~lJlW ~AihJ1el~mi1'Wij'1AfI ~tlff'l 'UU,){l:::I9fCl~ f)l'j'\rlJ~lhl '1'WfI {lelh'l'H'Ilffl'i'l 'W19f{l~fI:U" .

ms 1ml'if9$'UAlI'Uff1'ilf1ii~iilJ'YllJl'Yl,)ijnnl'Yill~l'U'1'W'lffl'IJtl-!ll fI s llJ 19f1l f111'l7mh•
"j v <!I 1 '" 0'. 'I ~ <!I ""., "" • I'" ,. l..k, i~<!I '" c:ll 1 "" 0'""IVltlffl1-!1V1'lf VI{lVl{ltltl~lI:'Yi1 L'HVI'lfm~~UVI{lUtI~llJ{ltl'W u 9f-!lff-!lHCI 'HVI'lf'YlllJ'U VlClVlClUtlflll

II • •

~11i N5n'l:lw~vi1-!l~ 'IJtl1tl'IJ'U 1fl htqj~'U 111U.:j'il1nf1niil9fCl~UCl::; ij '11f1~ tlffl1 ii 'IJ'U110l1'H qjfl1lJ
, ,SI t, ,

ffmh'W'lJtl-!l~l'WTW 1m 1lJ 19f1lYhYill~'W 1'UYi'lfl1'1 illl1ih:~lJ1'l{ltltl~~.:j'l \1::;ii ~1'U '1'U1''Ul1ijUf1
o " .d ~ J 'ct' 91 Y.ci ~d .Q

~Uf1Il{l::: 'il1'U'1'U'lJU'Yltlelf1lOlijf1l'Wll'IJ'WUfl\1~l1'lf'1,:jnmfill elelf1lOltlf1'lf1{l-!l110ltlfI'W1VlCI'YiCltltllOl'Yllf11Ol

.... 1 1 '; v 1q~~";' w 0' ,~ Iq~~";' v ""
~n'l:lw~'\Jtl-!l m 11L9flJ'lJtl.:jn~'1t1 LlJfffl~lJl'1-!1 l1~~ffltlVl'U~~n~fflJ VllJ'11 mntl LlllJ1'1-!1 lJ1U'U

1!Mtl1J~ l1{l~~n~fflJllf1-!1t:llJ{l x ,j'1~-!I ih1li1-!l5n'l:lw~'lJt:l-!llm llJ 19f1JAtJ'UuUlJ AlJml9f'U'Yl~n
q ~ ~ ~

cH1J1lJflll9f'U'YlSn une ae lf1119f'U'Yl~n u,)hiVllJ lf1'i 11119f1l~ih1l11-!lUlJlJ l'Yll~I9f'U'Yl~n 91-!1
"

5n'l:lw:'IJ~Nllf1ntl 1wu l'UYi'lfll~~~'lfijfl'il~ii5n'l:lw~tllVl1~U{l~111'Umn5n'l:lru ~-!ll'lf'U~iim'affn'l:ll

l'Un~'1t1'~ Paphiopedilum (Kamemoto et al., 1963) n~'1t1i~ Cymbidum (Sharma et al., 2010)

Capsicum annuum L. (Rohami et al., 2010) Alstroemeria diluta subsp. cheysantha Ehr. Bayer

(Baeza et al., 2010) U{l~n~'1t1'~ Bulbophyllum auricomum Lindl. (Than et al., 201l)

~,,;,"'., v "I., ~ Iq~~";' 'I" '1"'; "'.I'?I
~n~"nJUfI-!I'Q1J~ x 111'N lJ~n'l:lw~mmm~-!ln1Jn~'1t1 LlllJl'1.:j1!~~Ufl-!l'QlJ~ LfI'i Lll L9flJll~u'il.:jAU'U

AlJml9f'U'Yl~n'\J'U1f11 'Hqjl 'U~~ 1 l'lf'Ul~tI'1nlJ mi''1t1 ',j'~l~-!lU~~Ufl-!l'QU~ 'illnfil'affm:l1~ l'U '1'U'IJij.:j

1 fll1lJ 19f1J 11~1 us in 5 n'l:l W:llf1 ~1 ij' 'YliI U~~VI t)~ nl 'i l1'lJ 1 ijelf'ff'\Jtl.:j n~ '1 tI i,j' ~ n ~ 'fflJ

36 i1JUJ9)w1f'U'Yl~n U~~ 12 tl~ lf1wlf'U'Yl~n (9M + 36Sm + 12A) 1l1nfil'affm:mlm:lW~

Ufl~1tl''Yli1 Vlu111'U 1f1'i 11119f1Juvi~~'lffl iilm 11119f1l~ii5m:lw~mjjm.Jn1JnK;Wl~ufl.:jtl1J~tld. . "

..
71



• '11

iiftf)1:ltll:: 111'11lJ 1 ffl~fJ11,j'll ,j1ll1tll~~tJ hYl~rl'U~~'U1J1filClf~rl'fllJ,j1f) lU!-Wll~'U ul9i1i~llJ 1'U!Clf~rl'•
~ll ~'tnf'W ~ti'eJ(Jf)11f) ~l ~1~,J 1~'1~dJ'W ~l'I~eJtI~ U~dj f11 'j t 'i)1 OH~1J llPl'*l f)11 f)~ lU 1,J,J 1~ 'I• v

~"'~eJtll')''l.Jfl~

1?I'j) t:I 'J)tV (J' 0

'W1'il::tlJlJl'l'WeJeJf)\01::"'~eJtlfi(2n = 8x = 152) fftJ~~~tJ'If)U'j1t'N1lJ'U(N 'i)\01"''j 'I1'1ff'Vltl'lm (2551 f)•
U~:: l;'jj~ronr i11U,'i) (2552) ~"'U11f)"'1t1',J,Jli'l'l1~'1'il1f)~1~f11ff1j lfl~t)$9i'U1i~1'W1'U

'1 '1 1 ~.1?s ' 'J) III V V ~ at ?s "" 0'Am All CJflJl".ll'U'Ul1J'W2n = 4x = 76 u~:: 2n = 8x =1521fitl".Ul1 fl~ltJ lll1J11'1'Vl11J'WlYl~"'~v(Jfi

.c$. ~ ~ ~ ~ ~,f ~ d' -=! Y ~d 0

1i)"::fl~"''1'Vlli, 2550; bl~ll~tJ 1l'l11'11'1ffU~::"!lllJ'Vl,,.tJ '4'W'Wl~, 2551) um::ll'U1'1\01lJ'VllJ'il1'W1'W

Ins III lClflltll'W mixoploid fieJfl1t11lJ~lH~tJlnlJiihu1lJ 1m III lClfll 2 j~~1J"'~f.)tI~fif.) 2n = 38

Lt~:: 2n = 76 ~'1tn~'il1tltln i~i'1Jff1j 1~~t)$9ilJ~hjvhu'l -n1lJf.)'1t~tllnUjlt1'11lJ'Uf.)'1 Griesbach

(1981) '.i lt1·n'W 111 'l.Jj l\O1~eJ{II~1i'U u 1~ 1'I1tYff1111HI'VllJ ~ m~'hl 'UeJ'IffU 1~~t)$9i'W,~~ tl11

l,jj llPl~eJ{ll'UlJ1~t~tl u~1 'l.Jjl\01~eJ{ll'UlJ1~ l'l1tYtl1j'~ftlffn 1~~;9i'Wm'il '~..tlU'l lfim~"'l~

tClf~rl'~f.){jfl1t11lJ~'I11'1'il1tl1Clf~rl''U1 nw Nl ff 'IH~1,rtnfil ils 1\01~f.){ll~tCJf~rl'ii ~1'W1lJ 1fl)"III 1Clfll..
U\01f)~l'1n'W'I1~Vtl1)" lflfil flllltJ)"l;f'U 1~ ff1'U '1'Uf)cill~1i~f)'hlW::N~,jf)~ YlU111i~1'U1'W1fl'j III 1Clfll•." .
2n = 4x = 76 u~::l'W1J1'11i'lJV1ii~f)'hltll::"1'f)'Wff'WlJlf) lU~eJ'U'I'i''Un'Wuti'W u~'W'U'I1'Wl djtJii1f)1)

\01'j1'il'l!UIns III lClfll ft11J1jo'l!tI 1~tb::ll1tll 138-152 u'Vi'l~'1mfi11~'W~1i~f)'hltll~Nfi,jf)~~'1f)rill

~1'W1'W1~'J lJJ lClfll 2n = 2x = 38 (Kamemoto et aI., 1964; blll'WVl".6 '4ty'W1~ u~::lIt1::i~l

1mlJJ lCJfJJ~-:j~iifll'j~tlfJlhJ'w'lflHlltl'lfi1~ l"lft.l tJlHll11 (Khosravi et aI., 2008) tl~-,lt'J1,J

Dendrobium crumenatum Sw. (Meesawat et al., 2008) m'1~m~';w1,J Dendrobium draconis Rchb.
w '" ~ o''J)f. (j'lfU 1"''lf'J'lf1'!,2553)

,,'jJ ,
5.3.1 ~lU1'W 1m Iu 1CJfll'U(Htl~1(Jl~~li'!V11fl~~UW.'l~1'l.Jiluumh'l'l1'l.J'I1~'1'illtltl1ji'tl

'I11~1Uff1j lrHlt)$9iu

tl~"w1,J~A'I~ln~'illtltl1ji'mh~1t1ff1j lfH'It)$9iu 'il1mH'ltlljffmnff1lJ1HI

ff'llf)IPll~';h ~tl'hlW:;'Vl1'1ffW~P'Wi'YIU1'Uf.)'1~lJtl~1U1~~1~'1ii~11111L\01tl~ Nn'W ;if.) tl~lJ~ii~f)'hlw~
I • " j}

,jf)~'il::iil tlnfif.)'W'li'1'!t1tJ1tJl1 u~t.ll tI'l..I1'!ff1t.1tlrilln1i~ tl'hlW::N~,j tl~'il::1i"l~lJff'W 1tlff'W U~'W•
" .& t v I 'J/

'111'I1lJltm:: f.)1t1'111CJf'l'1lJmjllnii~tlf! w:: N~iltl~ii 'il::"'1J-h1i1J1'1~ UV1ii~tlf! w:: 'UeJ'I" 1~'WfflJ II1tl
"

l1J~m.n11Jnl-m'l1lJ 1t~'W1tI'I1t.11 ff1lJ1Hlff'llmUl1'W i~i'~t'il'W t.lf.)tl'il1tlihJ'I".tl11tl1j t'il1tyt~tI 1\01

'Uf.)'1tlrill~ 1i~ tl'hlW::N~'l.Jf)~ 'il::iitll'J 1'il1rut~tI l\01,*ltl11tlrill~ij~f)'hl w~'l.Jtl~ mnm j\01'j1'il'l! tI. u.
~1'W1'W1m lJJ lClfJJ'l.Jmtlj1tl",'U11~l'U1t.11m lJJ lClfJJ'UeJ'Itl1l1t11~~li'l1'WtlriJJ~ii~f)'hlw~,jtl~ij,

•
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tJ'd ~ Q 1" "d 0 i I "" ."VV fllPl::'rI" V tI~ lJ m s t'il 'j UIllPl'U IPlVl1'I~ l'U 'fl11lJ ff 'I19l'Wua:: lJ 'ill 'U1'U 'U191VIPl'U'WV un 111Pl'Wu ~

1'Yl'YI1:;'W"VEJ~ t~V'Hnflfl1'j lvilJ~'W'U'tl'l~l'Wl'WGJj~Ins 111lCJflJ'il~iij:.l{1~f)'IJ'W11"I'IJ€l-1ihtflflv~ rns

'lu Dendrobium phalaenopsis (Chaicharoen and Saejew, 1981) Phalaenopsis (Griesbach, 1981)

Cattleya intermedia L. (Silva et al., 2000) Ionocidium Popcorn (Fan et al., 2003) Phalaenopsis

i Y 1 d c(d,d; G.t 0. ~ t 0' I ..::I

(Chen et al., 2009) UIPl'W'rI"'rI"tltlflVlm::flU'W"VtJ~lJ1fl'IJ'W t'.lfU flVfllPl~'I'I"VtJfI 'il::'rI'U11lJ

fl~1tJ 'rl'rl'li'll1ti'l'illfl~nfll'j'ITmli~ 1Uffl'j 1'fl";;'W 'rIu';h ,j''Wfl~ 1tJ 'rl'rl'lt'l~ltJ'W!'YIVI'j::'rI"tl tJ~

1m:: VVfll9l::'I'I"VtI~iJ'U'W1'fl'UV'I'j 1fl 'h,iUI9lfl~ 1\1nu,j' 'W~'rI" tl tI~L1fl~ u~i~ fl'tlW::'YI1'1ff'W! 1'W1V1tJl

f " .c:o:. 0' .. 1 I" tI4 t't11'Utl'llPl'Wtfl'l'l"vtJ'flLt"::u'j~lJ1f.U 2 t'VI1'Utl'lIPl'Wt'Y1'Yl'j::'I'I"tltJ~

5 .3.3 ff'W!1'W1'YltJl'IJV'Ifl~1tJ'rl'rl'li'll1ti'lfll'j'lfmh~1tJffn l,m;;'W

'illfl n1') fffl'l:llt mtJ'U!Vi tJiJti fl'tlW:: 'YIHff'w s iu 1'YltJlU":: fl 11! \1'1UIt~ u llPl 'IIV'I
~ u

d .d 0 ".d • .o:::t 0 1 <r '1 d 0 9) d& I
tll'W 2n = 38 U"~lJ'ill'W1U 2 IPlU'YI'I'I'U11lJ'il1'W1'Wfi') llJ l"l1lJ2n = 76 8fl'ill'W1'W 11Pl'WVlfffl'l:l1'1'1'U11

iJ~1'W1'W1m IlJ 19l'lJ 2 1~~'U'Vf"8tJ~mtJi'W~'Wt~tJ1n'Wfi8 20 = 76 Lt,,:: 20 = 152 ti'Wt~tJ1n'U

flllfffl1l1'Ufl'l Xin-Hua et al. (2010) ~'I'I'Ul1i'Wt9i"~L'il~tyLlmtJtJfl~'lJfl'lIPi''W'rl''rU'Yl'U~tTI'W

mixoploid n~lU1'W 1m IlJ l"l1lJlTI'W2 ,)~~'U'I'I"fltJ~fi8 2x L1'W8~n'U 4x l~tJiJff1t11~t~fl'llJ1'illfl

'fl11lJ ~IPlLlfl~ 'IJfl'l nUuti 'I1"l1"~Lt'U'U1lJ 1 VI;ff11l fl 1 lJ 1V;ff~ \ln 'lfmh i,rn ms t~lJ ~1U1'W

1m IlJ 19i1J ~1'Wflllffmntim,:jW~fi11lJ~~Ufl~'IJfl'llfil IlJ 1"l1'jJ~iJflll1YilJ~'W!TI'W'lflPllm IlJ 19i1J•
(euploid) L111fl{l11fl ~1tJ ~lrl'rl'li'l~tnlPl ~'U11t1'1 'illnrn ,)'lfml11Pi'1tJffn 1fi,,;;'Wn ')~~1J'I'I"fltJ~
~ .J?I 0 d. GI ~ Q.I 6.0=. ~
l'r1lJ'lJtJ'illfl 2n = 2x tu'W 2n = 4x U":: 2n = 8x 'YI1'UV'It~tJ1fl1J'jltJ'Il'W'lJV'I1'.1fl'r1~'W 'il11U'il

(2552) ~flri11l1'WVfl'illflfll')m1'iltT'U:ijl'W 1'W1m LlJL9l'lJtYlvv'Wfi'W1::~iJ'rI" tltJ~'lJV'Iflft1tJ irl'rl'li'l

"" d Y i Y"'~ 0 Y d 0 Y"" ea 0 1 1 '1flTHfllPltll'WIPl'Wmixoploid 'W1Pl'WVlfffl'l:l11l1U1U5 1Pl'WlJ'ill'W1'W2 IPl'WVI'I'IU11lJ'ill'W1'Wm 'jJ&9ilJ

... '" _I '" '1 '1 '1 ... '" .x5.3.2 "f)'l:lf.U~'fl11lJH~ufllPl'IJf.)'1l'fl'jllJ 19l'lJUUUmixoploid U"~UUU euploid VI!fl~'IJ'W

11~'1fll'j'l1ml1~';J(r"'n h'm;;u ~UlPlfl~1'11l1fl~mjW~ Ins llJ 19i1J'lJtJ'Ifl~1tJ'rl'rl'1~'1~tTI'W~'VH'lf.)tJ~

f)~1tJirl'rl'1~'1i'W~'WLlfl~~:ijl'W1'W 1m 1lJ 19l'lJ 2n = 2x = 38 'rni'l'illflfll')'l1fl'111

~1tJffl,) lml;;'W 'I'IU11 ~1'W1UIns IlJ 19i1J'lJ8'1fl~1tJirl'rl'1~'1iJfll'HLI~tJ'Wuua'Hn~~'W 1~tJ'V'fUl1iJ
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• 3) 1 .d r/cj, Q,I 0 91 1Dendrobium secundum (Bl.) Lindl. l'l1Jl11'1'U 'Wal'laVtI~:JJClmHU~'lJ'tl'l'jlfl ml91'U 'U ~nfl UCl~

" ., 1 d i' · Y ... ..191aClfltlu1fl 'U lJ'U'Wl~ 'I1WUa~'I1'Ulfl11\Pl'UIPll'lClVf.J\Pl
• u

~ " ..:!il 0 <iI V Y tI&:1 Gt " I 'J) ~ 0' t cI, Q.I

~'WCltlV~ 'il.:l'l'll1M191'W1'YI'I'I'j ~l'latl fJ~lJtll~fl1) !'If.:ll'U'Utl.:l~Vfl'U l'U fl111'1'U~l'latl (J~ I'If'Ul~ V1fl'U

fll'lffmn'UV.:I Atichart and Bunnag (2007) ~ffflmfl1'jimh'Mln~ i'Wih'lavf.JlPllufl~1Vi,r'l111f.J

~ 11l ~ ~ d' rI ''j) rid d
nme ItlM11fJ (Dendrobium 'Caesar') 1Pll'lt1VV~Ut1~1'YI'I'I)~l'lml(J~vnm \Pl'UI'I'I'I'I'j~l'lt1tl(J~:JJOt1lJ

IPltlflMU 1 J1M tTmt'lPlua~J l'l1tJ nu M'.:I'Utl-1~tlflmflfll1~'WaV VIPlua~ij-e)I91'j1fl1'j MIf.J' 'il~lfll1

at .c::l Y I Y .Q tI d4 0 ,. "i cr
flt1lJ~Vfltlfll1).jfl11'1 V11Ut1~M'U1mflfl11191'U~l'lt1V(J~ 'I'Itl'ill'U1'U ~m Itl !91:JJ 2n = 2x = 38

(ff1'jru ''lftH'il1ty, 2538) vi1'UV'Il~(J'Jn'U'j1V'llU'lJV.:I Ketsa et al. (2001) ~ffmnfl1'jl~(J1'UV.:I~Vfl

UfflPl-1tltlfl'lJtl-1{h.JUt1~fl1'jN~l91ltlU'9111' l'11'M'ijfl1'j U,j-119ft1rl'Ut1~fl1'jl'ii1 ttH~'U1191<U1Mtu-W'lf~ij
u

<v a .c:i J ....1 a d' d' 0 ~ tI.d ~ '91
'j~IPl'U'Ymm)lPlllnJ'IJ'W(U'j:lPlll~ l'l'lllVltl'l'fll, 2546 ; 'Wl91tJft'j mt''1llPl"V'W,2551) ffl'WI91U

m VI'j~l'l~VVIPll'llJll ~ 011tl!~'lJtl'l' lJ111'1fl~l'1 'ill fl~U~l'lt1V fJlPl~tl, 'Uiifll1tl MUl)J1flflll~'W ~'Wt1VVIPl

iln ~mJNijtT fJ~h~tyVll'l ff~ ~ li'Wl~ VlnlJ rl'011W~VIHrl'W~ 1'WlV1tJl' 'W~h'W ~ 1 '1"1'IJV-1~'W
.. .d ~ ,.d ~ , ill ~ , 3) ~ " ., .d d & , V ill 3)

IVIVI'j~l'lt1tl(J~<YHut1VU11ut1'1~U 'il1fll'l'W1Pll'lt1tlV~~'1nums ftfl111 'W0t11fJ ~tl'l111(J (Dendrobium

superbiens) ~l'l'Ull~u-ert11mYl'l'l'j:l'lmWIPl ~ihh'Wl'W 1m 1tl lCJf).j2n = 4x = 76 ijIPlVfl'IJ'W1~'my
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~l1UUU'\lt),:jU'flnt)hl1J&~'W 6 !ll\>ll!C))''U'Vl~fl24 i1HllI'l11C))''W'Vl~flU~:; 8 t):; lm!9f'W'Vl~fl (6M +

24Sm + 8A) ci1'Wfl~lt/l~~liJ'Wii'JuuUU'\lt)~U'flnt)''Vl~liJ'W 8 !ll\Oll&C))''U'Vl~fl22 i1J!lJm&9f'U'Vl~fl
"

~flHffll 'Y'lU11fl~lfJl,r,r1~~UrI:;,r1iJtJih:;~U'Y'lrlt)U9l!~'U~'Y'lrlt)fJ~fltl ii~l'Ul'U 1Tl'JIu 1C))'ll&'Vhnu

2n = 2x = 38 ril'Ufl~ltJ'~Ul1.:j'Qurlih·:;~u'Wrlt)v~l&1J'U!'Vl'Vl':i:;'WrltltllP1!m:;ii~1'U1'U 1m 1ll 1C))'lJ

, jI 1')j1 j1~ do 1112n = 4x = 76 ffltJfl~lV &ll~flHffllUl1~'QUrI x ll11,:j ll1'l1'W1'Wm II C))'ll211= 3x = 57 U~:;~lfl

&... .1' 1 11 y ttY j1~ y~m':irlfl'ln~fl1:JW:;U~:;~lJ'J1,;j'\lt).:j 'fl'J II C))'1J'\lt)~fl~lV llfff1r1ll11.:j 1t~:;~flHffllltl1'l'QUrI x ll11'1

111tJi,*~lU'H,j~IC))''U1'Vmiiu{'l urns ~lmjfl~l1~ l~lt"d'l1l~ tJ'lU'fln t) '1'Vl~ 'Y'lU11fl~lV '1~~1~'1ii..

& • 1 1 1 ".1 'I" 111V Y ~ w ,{1'Ilflfll'Jrlflll11'11'U1tJ m II C))'lJ1'Ilfl&C))'rlrllJrlltJ'J1fll'WflrlltJ &llffflrllJ11'1 Im:;ff1fJ'W'Uli• •

.oS ov 'l'l') VIIJV v~ ov~
6.2 m~jifflllltlflllW:; Ifl'i &1I1C))'1I'Utl.:Jfltl1£lnHJQtlllld-1 Utl:;«l£l'W'Ul9flJ:.l'tl1l.

flnffflll1Tl11llffll\J'J WlitJ i'\It)~~ flHfflJ 191tJffflll 11J1flfld1ll m1111 fl11lNt) fl'\lt)~rI :;t)t)~&~~ une

.1 "d'{ Q <!t ... I') v , "... """ "" ,J i :: w "llJt)~ lC))'tJnm ~Hffll 1111ff11J1'JfI U'UfJtJ t1111fl11lJffll\J'JW 'Vl'U~'Vl!fl9l'\l'WtJ ~fl HfflJ'Vl~fftl~ffltJ'W'U 11
.,; d ... V I') jI V ~.J 'I Y d , Y "I" Y ~ "" ,xc>

rll1rl~&llt)!'VltJUflUflrl1V&llUl1.:Jt)UrI&m:;ll11~C))'~Uff9l.:Jll11'HtJ11flrl1V l1Jffflrlll11.:J 'H~t) Doritis 'UlJ• •
fl11ll&1\Olfl1l1~n'U'Vl1~~'Ulim ~lJt)d1~n1'U '1~il1&1'1'U•

", ~ v -==:.. ,::t I I 0 Q;

Ul1~'QUrI x llTH uneuruu x Ul1.:J'QUrI'WU bivalent !'rw~ 19.6 fJ Uri:; 19.55 fJ 9l1llrlll1U
v y

\Hlfl~lfli1i'W~:;u:;UtltJ1IvJff I Uri:; !'Vllr1lvJff I '\It)~ff1U~'U;rlflHfflll'i~fftl~V~'Y'lU chromosome."
~ J 1 v :. QI tid.

lagging, chromosome bridge 1m:; micronucleus !fll1'\ltJ ff.:JHrlh'~flHffll'Vl~fft)~tntJ'Y'ltJ~llfll~

ff~l.:J1ll 1mffl1t){~I~tJ tetrad "l1rl~l1J'U 56 111t){I~'UIP1UrI:;48.78 111t){I~'W1P1mlJ~l~U ri1'U
jI I') v V ~ d v "I 1 .1 ,,";:Ii &.1 "d ,{

flrl1tJ &llUl1~t)UtlUrI:;ll11~llfll'Jff'J1.:J iu mfflJt)~'Vll1JtJ tetrad ff.:JfI~ 99 &lJt)~IC))''U91UrI:;~lfl. ~

~ fI~ ~ I Y i" ,.,~ old v I
9lrlt)111J'Ufll~nflll1Tl11llffll\J~W'VltJ~'\lt)~~flHffll 'VlU11mntJ llUl1.:J'Qmum:;ll11.:J llfll·H'\llfJ'\lt).:J

1mlll1C))'lli'U~:;fJ:; diakinesis l1fl9l m~tJ 38 une 19 ~ mmi1~u thtJi'Wff1fJ~'Wi~flHffll

tll~ffmJl'Wq9iflnlJfl1'mtJ~&C))'rI"U'I.Julll 1t)9fff 1l1Vffmntll~&~l~n'W'\lt)~ 1m ill 1C))'ll

~flllW:;fl11llHl111fl9li'WfllmtJ~&C))'rI"uuuill 1t)9filitJ~:;tJ:;Ut)'W1&~ff 11m:; 1'Vl1m~ff I flUff~l~
"Ii .1 "i jI 1')j1 j1~ j1~ j1Qiu mfflJt)~ 'Wflrl1tJ &llUl1~'QUrlll11~ ~flHffllUl1~'QUrI x ll11~ &m:;~flHffllll1U'W x Ul1~'QUrI

,
~
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0'.,. 0'1 " o'd '1 d • 'J/'" "i o'dt'Yl'Vll~'W~tJtI~U~~~'W~ 'f)tI~ ~tl1IlJ 1'Yl'Yll::'W~'f)fJ~lJfl11lll1lJ1 'l.Jlllf1'Yl"Cl'~"Cl'TW1IlJlJfl !Clf'W"'f)tI~lJ•
!II

"flllW::'YlWffW vllJl'Yltll i1.]u\9Ifl~l.:J nlJ'Yll.:J"Cl'()~n'I.J~'W~'W~fltl~U"Cl~t'Yl'Yl)::'W" mJ~ -n~fll11J"Cl' .:J~lJ
~ OJ

~lU1lJl'I.J~'f)~'W 'UlJ1~i'I.JU~t'UlJl~"l~U

_I'" 1" 0' o'd 1" vlJfl\91 U\9I\9I'Wl'Yl'Ylj::l'I~vfJ~U"~ fltJM1~'W~ fltl~lJU 'W1 lJlJ'U fl.:Jfl11lJ"Cl'~\9I'WU~::fl11lJ £.11111f1"Cl~~.:J
OJ

"l~lJi'W t111fl!l1,:i'Wl~'Wi\91 '1'W~U~fll~1111j'W~lJ flflfl\9l~'YI~fltl~~'W'l.J11 "f111W~"l~lJij'UlJ 1~ i'W
i 1 .1 ld Y i d "''' w 1 1 jIU~:: l1tymfl'UlJ ll\9llJfl11lJ fl11.:JU~tfl11lJ fJl1'Ufl.:J 'I.J~~M 11tI.:J"Cl'~'l.JClfVlJnuuuu mflfll111U

• !II •

1m 11.J19f1.Jhniflllw;:;m·HYllJ~hHrJlJ'l!~ 1m llJ 1Clf1.J(euploid) 'YI'l.J11fl""1f.J'Jj'l!11.:Jih~~'I.J'VWflfJ~
..:. .J dt <9 _Id .. '"

l'YIlJ'U'W'illfl 2n = 2x llJ'W 2n = 4x U~~ 2n = 8x U~~'iJlf1mH1fllllllJ1fJ'l.H'YItI'I.J~f111ru~'Yl1~

ffW !1'Wl'YltJ1U"Cl~fl11 1'il~ tyl~'I.J 1\91'Ufl.:Jfl~1V i,j',j' 1~.:J11".:J1l1fl~ijfl1j imll~ 1t1"Cl'lj1fl~ ;$cHlJ 'W'l.Jl1

, '" . , "Y .... 0 1 11 .,.<9 dt 1 Y IJjYY'" .... '" v '"\9I'Wl'Yl'Ylj~'YI"VtI~ll'il1'W1'W ns lJ ClflU'YIlJ'U'WllJ'W2n = 76 ff1'Wf1"Cl1t11lJlJl1.:J'YllJ~f111W~·\.m.:J\9I'WfflJ

lifJ "l~'Wij'U'Wl~tmy 'YI'I.J":hij~1'W1'W1m IlJ lClflJUj~lJ1W 138 - 152 uvi.:J fll~ll'Jl'il~I1j'W~lJ

VtJM1~'YI~flfJ~ (2n = 8x = 152)U"Cl~t'W~'WiJfl lClf'YI"ClflfJ~~ln~'il1flfll1i~i''l.Jff11 lfl"Cl;cHlJmvn::

0' 1 , "I" d d 0 "i "i 1 '" .,.<!j
lClf"Cl~'l.J1.:Jfl~ll'YI'I.J11mtl1'W\9I'WI~(J1lJ'il1'W1lJ 1m 1lJ ClflJ2 1~~'I.J'YI"Clfltl~flfl 2n = 76 lm~152 U"Cl~

• • !II

'YI'I.J~lJiJfl lClf'YI~flfJ~ .yjij~llJ1'W 1m IlJ lClflJl~'W 2n = 38 U"Cl~2n = 76 ri1'Wfll11Vill~lJ'Ufl.:J~llJl'W

1l1flf1U\9Ij11lU'I.J 1m III lClfllUmtljlfl'UMfl~";W',j',j'1~~11"~'il1f1flnimh~1t1ffu

1 fl ~;$cH'W 'YI'I.J"',h~l'W1'W1 flj III lClfll'Uv.:Jf1c\' 1t1 ',j',j'l~.:Jl t1~(J1"!UU"Cl.:J't1'il lfl~'W ~'YImHJ~Uf1~~ij
o jI IJjv jI ..:.dIJjY", .,..,. .. 0 • 1":' .J 1
'ill'W1'W1m III lClfll 2n = 381~tlfl~1t11llll11.:j'Yl !~j'I.Jfflj lfl~'lfClf'Wll'ill'W1'W Ias III ClfllL'Wll'U'W 'W

12 tll\9lWll'W'Yl~fl 48 ci''I.Hll\9lWlI'W'Yl~flU~~ 16 fl~ 1mlClf'W'Yl~fl (12M + 48Sm + 16A) U~~fl~ ..;ltJl,j'

~f1HffllU~~mHl x ,j'1~~ ihU1L'l.J'I.J'Ufl~llflnfli'Yllh1j'W 9 11J~1IClf'W'YI~fl36 ci''l.Jlll\9l11Clf'W'Yl~flU~~
OJ • OJ

12 m: lmlClf'W'Yl~f1 (9M + 36Sm + 12A) 1l1fl"fl'tjW~'U~N 1m III lClfll~ffmnvh1M'Ylj1'I.J";hf1~"w',j'
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" .l'UV1VV. 1VltJl'W'W'W£Ulty tyl1Vl tJlfl'1fflPl 1lJ'I11ilw eY11Pl: lJ'H l1Vl D1J;)tJ'UV'Wlin 'W.

'il1Vl'Y11 U1~11ff U"~ll'WVl'Wl "l11'J"W1il\Pll. 2549. "f1l1fffl1J11m 1lJ 1ttflJ'UV\lf)~"wi~~'W,*1'1

fHYlJ1'Urt'l", 111tll1Ln'l:l911. 22 (3): 188-193.
" ."

'YlHiti uttf~'I. 2551. f1l1ffn'l:l1J;)fl'l:lW~U"~f1111-WlJ 1m llJ lCJ1lJ'UV'IlflV-!I'11Jir-i. 1'Y1t11iJ'W'Wn

Ultyt1111'Y1tJlfl'lffIPl1lJ'H1UWcVllPl : lJ'Hl1'Y1t11J;)m~tI-!Iim.i.

" " .
1'W1~1~ tJ\ll'UV 1VV. 1'Y1DllJ 'VimfUl ty tyl1'Y1 tJlfl'l ff 911lJ 'I11il illeli91 :
lJ'Hl1'YW1J;)tJ'Uv'Uun'W.

1 ~ .c:j Q v "1" 0 Q,I ~ fi'QI' Q, ,,~~ "

____ . 2547. 1Vlfl 'W1rttJf1l1Yl"lPlfl"ltJ &lJ. n~-!l1'YI'WcIJ:ffl'Ufl'WlJ'WVlJ'j'W'YI1'W1'W91\1UV'W~

~1J~'!f~-!I.

'il91'W1 'H'HYVlV-!lrh 2551 fl. flnimh '111'ln\Pl1'W~'W"vtJ;'1 'Un~1D '~U1\1'lflJ\Pl:h~n1Jf1l'J"•

o QI ~ ~ Q QI' ~

f)~ -!It'V1'W'1: tll'W fl'WlJ'WlJ'I111VltJl"tJ!fl1J911fl'Tffm.

fl11~1Pl 1i11lJffi 2541. 1Vlfl1'U1rttjf1l1Yl~91fl~1tJ'~. ~lJvrflf\l~ 1. fl~\lt'V1'WcIJ: rllt!fl~lJvr

f1lty'il'Wl i\l1'lff1l'W'Wll fl'~Un''W 1i'nlJUff\l U":;!lff\lt$lV'W 'W"!~tJ1J. 2551. "f1l'J"ffflfll

'l'l'l ""1"",,; """ QAm 1lJ 1ttflJ'UV\ln"1tJ tlJfffJ"lJ11\1", 1. TY1tJlfl'lfflPl'J"f11'J"lf1'1:11Pl1.39 (3) ('Wlfl'1J) :

191-194.

I", " "" 'J} "I'J}.J' 'J}
f)1tu'il'Wl 'J"\I'J"'!ff)1'W'W'Yl.2545. l'YlVlf1l'J"mnv tlJ!tJV'IIPl'W. Wmnnh:;flVUf1l'J"ffV'U.

u •
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dI "..... .t.....91 191
______ o 2546'U0 m'jfff1'l:l1'V11-:J~l'U 'W'U1iffl'CYmU'Cl:::fl1llJ'CYlJ1J'jtl.!'W'U1i'lJtl~f1'Cl1tl lJ'CYf)'Cl'l11ltl

'Ul-:Jli'Uno 1'V1Ul11'W'Un U1tytyl1'V1tllfflffm u 'YIl,JWcYi~ : u 'I1l1'Yltll" U1f1'l:l~'jffl'ff~ {.

"".,filii" QJ tlQtI!d ollle.~d.::sQl ~~
'l~'VIli 'U ur. 2538. 'WUliff1ff~':i. VilJ'Wm-:J'Yl3. f)~-:J1'YIVi"l: ff1'Uf)'VilJ'YHflU'Vi9f'U'W'Cl1tl'W':iU19N.

JlI
""... d ... dI 31 ",.t .t",.. 31 131
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39 (3) : 275-277.

Q. Q,I ~ tI
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"i 91 III 31= ...
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29 (4) : 413-419.

1:};1liWIlJ ~11U'il 61i'mr ~U'VIff'Cl~t1'Cl:::"~~1 Wf1fflJ'VI111lJ'l:lj'. 2552. "H'Cl'\i6~1fl'Cl'lfcMu~8m':i
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91~ i 4 tI I \I)~.d
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lJ'1111'VIm" tllJ if~Hl.
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1'VItil U'Vi 'U; U1ruru11'V1tllffl ffm u111,Jw cYi11: lJ'I't11'V1til"ueu 'Cl':il'lfli litu u •

ff1fl~f). 2516. i'Ufffll'VHn~~8lJ'U8~U':i~I'V1ff''VItl. f)Hl'V1'W"I: -fflt!f)VilJ~'lf1'U~lJ~ .•" .
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" ".'QJ .t=S ~ 4:!:1 ~ .Q ... I'::'(Doritis vulcherrima Lind!') '.iJ1Jfi'Uf11'I1l'I1::mtl\ll'UflWfl. lJUI'111l'1lff'lllJ'IUltlI1... u u u

ria" 0' Q. Q .. I Q,I Q,I.Q " '1"".d
"l''.i1.:1f1'.j'l$l'!U'U'YI~llfffi. 2551. f11'.iUlJ'I~'U111.:1ffW]1'U111tJ1'Ufl.:lfiCl1V 1111111\1(Doritis

.ow/chern'rna Lind!. sensu (ala) 'lJl'U~'Yf:;·HUl'lqfi'll'l$l~mfli~'Uu.:I'l.h::l'YIfl'il1t1,

111mu l'I'UntJ~tuUllll1t11fl'1"C1'1'l'I lJ'VI1VWeVil'!: lJ'VI1111m~ V ff \I'UCl1,\.Jfl~ 'U11{.u u
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l;ijv ll'U. 12 (4) : 393-401.

, p ~'lIV ~
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~ rI ~ ~ d Q ~ #Q.I 0'" ~SJ Q
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~ q cu"

o QJ' c:. "::::'Q 0'" I
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