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Slisles S bl s 8 o ksl gla S 5 o (Asteraceae) (Tajetes patula) s ixr JS 30385 5 & (3T 055

(el 5 (i 5 31 a8 ol S s
J5 el Gl 5 il 5T 5555 w05
518G Jlast K58 5 Ol e — (0rgan fusion)
Sl R3Ol L L KK L sl
« (synandrous) LacSLuy U LacS I8 Jlasl Jlie
(Bremer, 1994; Harris, ul & sbize— K
JZ S im0 457 s e OLss Silallas 11999)
OT (5 505 Sl g5 o Cpoani 53 agr Jolo 4457 55 1
SLaphll yas 55 8 55 sl Sl 4 Sl
0L (K55 ol il S5 0y ) 53 35 S
Ot 33 4SS gad oA g Tty Aas oo
(Kotilainen 8™ s Jos g3, gla & b g o
etal., 1999)
ol 5 0,55 o5 ALS (e S
LSS Yoo Sl e L 4S ol (Asteraceae)
A Slae 5 0 S5 5 S Sl A5
ol,La 3 Funk (Kotilainen et al.,-1999) &
SYFe L esl gl nl 4SS LS (YY)
3515458 sl o i Al S a S S ¥
o3l gls ml OLalS s yls 4ls |8 Al slaesl sl
leslm 5 Jdme Gble G can s Slgr as 9
o -5 o (Funk et al., 2007) Wl , (tropical)
s on e tia (&S M) S 3T S Lwy
SLidles, & sla S5g s IS i 5 lle Slallas
el S5 8 555 Sln iy b iy 55 0T
L 5 i 3t o 534 S5 Al
2L o Gl el (ot (e ol s
=it sl Y PR L;u(w:;&” s
(G il o5l y3 ol plonil L ) ol

2000)

S Jas gy a5 Cal K SIS
03,57 @l Jlis (61 ,) oS SST 5 oS
(S SO 8 (T 35,5 Jrome 25,
Sl Fr 035 S0 e M5 laest 5 Bl
Ol o LadS I8 5511 5 Ko ST oS e 5
~oLE Slbls,l e 4 48 03 5 gline YU
(Kotilainen-et al., 1999) co.f plislos S

4 03,8 als O Sl 15 o b
03 ol b el (ool A NS 4 55 (L
(Dickinson et al., ‘&ul jsa |t ud g OLSl
adaz 1 oo OLS 5 glyls ibs opl.2000)
A STaas e Ol Olalllee o wlad 5D
Lbys Loy 03 S 4ls sai 450038 slads s
s Cblis (ST s JUisl es 8 4 )
ol oD 4> page S e g Calibes sla i
&l (ViSU) (s a LAl w Ol ye 4 S 5
L)l Glidles 8 55 cege A 0L 63 8 O, il
(Murphy et al.,, 2000; Woo et al., 2005)
Clr by J 5 Gl 518 el ol
e i 53 s § 5 et 3 b0lles 5
IS e a5 b e 5o el o 25
£33 A oSl p s a8 Ll ST il e
(Castro et al., 555 o roeie Sls g 50 S5
2008)

S5 gl () 8 23T 53 Jpmme s5b 4
S35 4 SIS 5 A bbb oV Oljee &
bl L Sl Sl ke by Slidles S gl
L Laes Jols (raceme) ab s &S5 o037 S ¢ 5
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AL sLaa S (SEM) 0, oS Sy Sa
dslle 1L 5 s ¥ ST, UL S bghses s
VIV a il 5 Y e o /) Slind 8k s days &K
A S ali_&.l\_an wbs ys el d Ol 4
L L sézns 5l . (Suzuki and Tajeda, 2001)
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(Critical Point Drying apparatus)
oS AuS 65 L o5 (Balzers UNION, CPD)

oS ol S sed 55 1y el s izt Sl
Slalllas 0,5 0l QWIS (55 s 0 ST ol Ol
(Kotilainen ol ods plonil aom s SES 9 (6 g

etal., 1999)

by w3y 9300

b sy e sloa e LagT s s bate 4
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g i sad (5 A (55T e (45015)
5 050 sSs Sen Dlallls 6l (65T e
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eSS 4 o3l Loyl i s el b oSt
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sl 503,58 0L 51y i) oK a b Sl esli
(Punt et al., 2007) . 6,\f¢u 5 Lt

3 s 8 L Lo b g sl
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oo T GLaal (G55 Ol I g cods e
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pgi_;;jét_fuj_?éuu;uwélﬁ
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FaSegSon g L YL o b Olea
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Gl pSe 5 ardllas 03 S slasls (JSM-633 OF)
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565 0 (DF) S sl slaasdE RF) ol L slal; slaandS (M) AL 23T 4(Imi) Ol g 48" 3T 8 jlsle ) S8
a0 K s AbpS n cpa 53355 o 03 (BS) AsleaS Ty (glacS ol LgT ol e 53 45 (A) $uib glao gue

S Ol 10 .Y+ lieE spdas o Ol 1) Ol i Lo g Slidles 8 55 3T & Kb ol sl
Imi: Immature inflorescence; Mi: Mature inflorescence; Rf:-Radial floret; Df: Disc floret; A: Achene like; Bs: Bracket like

sepals; lo: Inferior ovary.
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Slisles S bl s 8 o ksl gla S 5 o (Asteraceae) (Tajetes patula) s ixr JS 30385 5 & (3T 055
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4 Olojon £ 5 51 Dy i o plnil L oS (VB C
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(FC-E Lo JSi) 358 o S8BT (o 5 £ 5) (U
b Ol (T g g 00,8 f 0l b
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aals 5 IS bl andlles (FB, C 5 YK sla JS2)
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0l 1 55 S g s e (Sl Bl
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slaals Yo 55 5558 o Jodd ol SU
L SOl oY (FB-F (sls JS5) 505 oo lay 05 8
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Sl 28BS e Sl b pLSs oS
il 534S Sle ¥ (FG-H sl JS2) 558 0
LY HLe Ul e csloyl s glaas¥ LSS
33355 e (Y JSK8) 558 e sloml (loyl 5
(YK, Ll i) 555 o0 o 5l gm0 Sbg a1
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L Olgr 3T S 880 slaiiA (Tagetes patula) s ins |5 55 LaasS 5 (68 00 oS 3T IS sl L LAY Ko
L oS s Jraame 436 55 W) 5,8 5y 55 Olgr 45 5l le iC 5B 6P+ X ((DF) (614l ) 4l (RF) o1l 4l e K s Koo 2
(SP) (o SLapsmassmsn Vet X g Ve X P X 5 o Job 50 Olsr a8 Sl 5D eF e Xo g n 0ys 0 il
sanlt Jowe Sle s o laanlS oo 5 H 56 el HKET 55(10) Slow Oldady dited sa5 I )3 358 5 (0P) Sliaiws
s lolsms Lo ¥ (IS La 055 (g gas bt ol o 55 Sl 5,5 5 11K tis S L Juame 6 .) ¢ 0 X (4L 53) ST
(o) gdre ¥ T SOLSe auY iEN o, E ¢(glo )l sm5 slaas ¥ WIS of £ bl 1StF e X (K) 4l 5Las 5 (J) bl

Ao X g o odyd Gt 5 adl Ad) S 4 b Y G b n b 00 Sl e LSS Y M

Sp: Stamen promordia; Op: Ovary primordial; St: Sporogenous tissue; WIls: Wall layers; E: Epidermis; En: Endothecium
layer: T: Tapetum; MI: Middle layer.
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SUdles S L LU s & g lle gla L3 5 (Asteraceae) (Tajetes patula) (s jiss 8 53055 5 |5 23T S o 5SS

g3 5 (PME) 03,5 53l (sLad she -A (Tagetes patula) (s i JS 55 el 5 (5 ,308) oS 5T S skl LGAY JSa
(St) i 5 ob o3l 5 slad she dl 1 55 ((TC) (o515 5(DC) 3b> 6&J;L~J§:.:;II sl s s a-CBFoxd by,
g5 3 @b dTS) 3,5 S5 5 Bl g Ol oo =D 680+ X 00530 0> 325 Jlo 53 G933 05050 5 (B 5ST15 sladshe b
05,5 ladls goi—F-1 ¢F+ X e omd 5 e 0¥ b D sloms 5 (655 50 sen b o latels (IDQ) Ol 23,5 Gadils —E ¢Fr o X (sl i 5
Aoor Lo, U1 56 e X olacci,s LH 5 F 6Pt o g b ool o0) 03,5 slagils VY )3 (T) o6 oS >
JSCs 4 [Cie (sh)] J_fr\_? a5 &l o glad sbw K 53 o(PG) 05,8 slaasls ola,y 5(D) ¢Sl LS 05, o1, K )
5 5 (ES) Slayls Sl 5 L Bu 23,5 cadils—L ¢F e+ X (lagladles § o 55 5 3e) Liladl Olojle asl A, b 5 glacS S

Ao X dlaplsles § o 53 3e)

Pmc: Pollen mother cell; T: Tapetume; Dc: Diad cell; Tc: Tetrad cell; St: Secretory tapetume; Ts: Tetraspore; Cw: Callosic
wall; Ipg: Imatrue pollen grain; E: Epidermis; En: Endothecium; Ds: Dehiscence space; Cie (sh): Corolla inner epidermis
(secretary hair); Ees: Echinate exine sculpture..
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0> gyl slacil 5 (So S GLagls
345 o;j_f shals &5, .(5C, D ‘_gLan.'Z) Lgd o
SLeMbl) 55 1 5 A s oYU Ol e (5

VYL e JSK8) ol (sl 0k ol Ol

(SIS a3 Ul 5 asben s slanlS
ujﬂf&%}),&))ﬁ(\?.@‘&)Obb
L@‘JajrbLg\d}Jo:b—Jj‘_guq‘lfJ:Swﬁ
oLl gd peokis o ST L I laeS I8 sl o
P I el b St s lad sl
el odas i3u &S GV ide 3 Ll (S e sl

035 wls 55 5 68 sy Son olalllas

e S TV 00l (ghyls 03,8 (gladils 457 sl olis
4« L5 (P/E=0.88-1.14) (Spheroidal) ¢, <
4. (P/E=1.14-1.33) (Subprolate) eu—__:5
«hols 5 (colporate) ((guicize — 2l s aw) (glamm >

Lz (echinate) (Asbeg ) sw) byl Sl 5

s glaanl om0 b 5 -CUAY Ko
33 oas b S IS Sgs b5 0k edias 0L (5lal3)
s Ls 53 NS Jooue 1 im 4l VL 23w 51 5 C 5 A

i al Gl Gt Sl 2 B s s el el 3 8

ALK &Lu&’.f)j | ol wﬁ(w)gub&u

o
ol bl glaasS, Kslls 5 3T 8 s b
$Laesl®) lail; ¢ 55 55 51 45 baanl (3T IS
Lgi o KT cdien (655 ,0) Gl s 5 (Ssal o
oS Sl e b 47 5 oS 20 IS 4 03T JS
Olsle Ol i aw g Slidles S gl oYL Ol e
OT 55 48 ol oslam 5mesla 53T JS .l aily
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Slisles S bl s 8 o ksl gla S 5 o (Asteraceae) (Tajetes patula) s ixr JS 30385 5 & (3T 055

JSs 4 ;K5 (L) 6508 3 5 iles gad slow! 1
JSi 15 IS ol s o Slekde 5 als Ak
(Kotilainen et al., 1999; Kuklina, Jas s
2 5 el 5 (Y0e) 01, LSa 5 Deng .2003)
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The development of inflorescence, flower and pollen in
Tajetes patula (Asteraceae): flower structural traits in
plant-pollinator relationships
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Abstract

Flower development is a mystery and provides a useful means for understanding cell
differentiation and genetic mechanisms needed for.organogenesis. Tajetes patula is an annual
herbaceous ornamental species belonging to the family Asteraceae. In this study, the structure
and development of inflorescence, flower and-pollen grains and their characteristics related to
pollination were assayed. The inflorescence was capitulum in which involucral bracts primordia
were subtend inflorescence meristem and then floret primordial was initiated centripetally on
flatten generative meristem. A dimple appeared on the top of floret primordium, and a corolla
was produced first. Inside the developing corolla 5 staminata primordial and two-lobed pistillata
primordium arise. Five staminata primordia surrounded the pistillata primordium.
Gynomonoecious inflorescenc consisted of high number of fertile bisexual tubular florets and
sterile female ray florets. Both florets consisted of small bract like sepals, inferior ovary, bifid
stigmas containing numerous papillate cells and single styles which were of the closed type
with a filled stylar canal. The anthers were synatherous; tapetal layer was of secretory type
firstly but finally its cells enter the anther locule and was converted to amoeboideus type. The
endothecium was fibrous and anther dehiscence was longitudinal and extrose. Cytokinesis was
simultaneous and mature pollen grains were yellowish, 31 um in diameter, triapertures
(tricolporate) and echinate with small pores in base. Fruit was elongated and black achen. Traits
such as the formation of capitulum inflorescence, its color, secretory (papillate) epidermis on
the adaxial surface of petals, color and sculpture (echinate) of pollen grains, grown and bifid
stigmata attract insects as pollinators and improves pollination.

Key words: Anther, Style, Pollen, Capitulum inflorescence, Tapetum, Tajetes patula
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