CHAPTER 6
CONCLUSION AND DISCUSSION

Floral Development and Morphology, Flowering Phenology and Anthesis
Process, and Nectary Studies

1. Floral Morphology

Afgekia sericea &L’/ Z:s long raceme, the most common

inflorescence among leg (e, 19 a large number of flowers. Like

other fabaceous species St v atlozr-ﬂ.;h__f.loral ground plan, the floral
structure of A. sericea {dized "laterMmemcal papilionoid flower.

i ed out that most of the Fabaceae have a

projections, sculpturi

of a highly zygomorphi

rear petal, with overlaps thgﬂﬁ‘eps,- is boththe largest and the most conspicuous
(Bhattacharyya and Johri, 199_8). ,Irs kmme “standard” or the “vexillum™, this
is because it is ofteée-hle only petal, whlch is directe ‘v ds and spreads flat as the
flower opens, whilst-the other petals 0 ess' folded up. The lower two
petals are united 1nto,J “keel”, w'fnc""enc ose the sta}ﬂens and the gynoecium, and

which commonly functiénssalong with the @wo lateral petals or “wings”. The flowers
of A. sericea gj,

i biftfarkoHnictigh) The ¥MedidizAd peplionaceous corolla type

has a mgmﬁcanﬁkI role in various pollination mechanisms. Basically, the conspicuous
VGXIH‘Q Wtﬁ}lﬁ.ﬁ\a \ﬁ.\% ﬁ?ﬁ&t%d %’}“’}%t%q ay%gan and is thus
frontally“exposed and contains a nectar guide of colors, which is dark purple in 4.
sericea, contrasting with the more peripheral region (Zomlefer, 1994). Nectar guides
may be even more conspicuous and diverse in the ultraviolet range of the spectrum,
with UV-absorbing marks mostly in the floral center; wing petals, deep purple differ
from white keel in this species, may also be included (Kay, 1987). However Kay
(1987) also found that nectar guides have not been found in bird-pollinated taxa. The

keel (Zomlefer, 1994), together with the wings serves as a landing platform for
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visiting insects, which are predominantly Hymenoptera (Endress, 1994; Weberling,
1992), and the keel encloses and protects the stamens and stigma. The purplish red in
color sepals are united into a tubular structure, which is an additional means to
provide firmness to the complicated pollination apparatus of petals, stamens and
carpel. Thus, the pollinate flower as a whole is an extremely elaborate construction by
the synorganization of all its parts (Endress, 1994). In 4. sericea, the lateral fusions of
filaments are occurred. In this species, either the filaments of all ten stamens are

united into tube surrounds the gynoecium which composed of one simple pistil, or else

the tenth stamen left in u@a}on and
h‘_
according to the sta:nerji:v'_mynned‘fnto cmc'bm'ld!e (Endress, 1994).
“-‘-‘"—,

2. Floral B/ "

usually predictable.

only nine of them combine to form"'\a 1 which is open above and is covered by
éﬁsed to form pseudo-monadelphy

type among legumes,
each of which subtends. :
studies (Crozier and Tho as;dgg} Hn' al., 2002; Kantz and Tucker, 1994;
Mansano, Tucker, and Tozzg,j.@ﬂ% Tangmorupska 1997; Tucker, 1987, 1993.
1994; Tucker and KAntz 195°%; Washburn and !M{ 2000). Many workers noted
aﬂd Caésalpim ~oles are formed (Nemoto and
Ohashi, 1996; Tucken:Jl996 1998, 2001, 2002a, 2002[4,&0020) although there are not
always present in legunieseFlowers are strou; omorphic from the times the first
organs, the s Tjde_'xlut te tEQJMﬁ %ﬁ‘ ﬁ gn at anthesis is caused
in part though initiation of organs, and in part by differential growth late in

st e T b HeD 8 Bk 199, s

study found that the flowers are pentamerous, with member of whorl alternating

that in some Faba

radially with those of adjacent whorls. Initiation of floral organs can be considered
among whorls and within whorls. This finding is similar to results from many
previous investigations (Crozier and Thomas, 1993; Hirsch et al., 2002; Kantz and
Tucker, 1994; Mansano, Tucker, and Tozzi, 2002; McMahon and Hufford, 2002;
Tang and Skorupska, 1997; Tucker, 1987, 1993. 1994, 2002a; Washburn and Thomas,

2000). The vertical order of initiation, among whorls, is acropetal. The order of
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initiation of organs within whorls, are initiated unidirectionally from the abaxial to
adaxial side. Members of a whorl are formed in succession, starting with the one
abaxial or two toward the abaxial side of the floral apex, followed by the initiation of
lateral organs, and lastly by one adaxial or two toward the adaxial side. In other
words, members of each whorl are of different ages, although they quickly become
uniform in size later on. In agreement with Tucker (1987), there is slightly overlapped

among initiations of different kinds of organs.

Fusion produm Wponmt features in this species such
as calyx tube, stamen tube here are two types of fusion, post
genital fusion of origina margns mwm fusion. The first type of
7 Sion|be mw free organs found in fused

“‘Te:;x\hlayers so there is and external

v ins, ' ::l&en carpel to form the simple
== _ "'&'H\igsley, 2000) and also in this

‘ ion, either of the margins or

b ]
-stamen tube has fused with the

marginal fusion or edge
keel, the keel petals
ridge, and fusion bet
carpel; characteristic
species; generally of
submarginal adaxial surfages '
vexillary stamen to form a ontmuc;ﬁ; é which 1s then turned into the pseudo—

l.}..l-.

monadelphous stage also fuses in th@ The meristem fusion involves no
orlglnally free marg;:ris Tlns"tyﬁ‘e!prod-ue ﬁ j_as calyx tubes, and in the

A uﬂ'@%’ i ﬁifﬂ’%ﬂ N5
et Y I UATL ajed (TP L

dehlscence which occurred before timing of flower opening. Flowering time of day

was related with plant visitors, which will be mentioned more in visitor behavior
study. The finding from this study is also similar to the results from the previous
investigations by Momose et al. (1998) that pollination systems were related with

flowering time of day, reward and floral shape.
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3.2 Dynamics of flowering of the whole plant

Flowering magnitude of inflorescences from floral bud until
the last floret blooming takes 13 weeks. On the 7" to 10™ week all inflorescence are in
bloom. The period of time in this study is longer than in the previous study, which was
only about 10 weeks; in this study time for young floral bud development was

included.

3.3 Flowenng cours t e whole population

F @ms in a fixed area was monitored.

are consistent with Ushim K , that is different phenology may
be due to annual premp1tat19;1"&92e‘ } roductlve period, together with the
pronounced ﬂowengi “p?a“lf n“l;y indi Wt?tegy for protection against
insect attack (Medtano > 1999 ous research (Wolfe and

-

Burns, 2001), this stug four ation Iae is a difficult period for this

species and as a result more flowers occ unng or immediately following a high

resposce 34 ANENINENS
aﬁ”ﬁ“&’@ﬁ%m YRINNYIA Y

4.1 Floral nectary structure

Floral nectary in 4. sericea was present; the flower produces
nectar, which is a collar around gynoecium base, or a concave ring between the
stamens and the ovary base (Woodland, 2000). As in previous study (Belmonte et al.,
1994; Bernardello et al., 2000) the gland is multicellular glandular structures
(Dickison, 2000), composed of small isodiametrical cells with thin walls, relatively

large nuclei, intensely stained, with dense granular cytoplasm and small vacuoles. In
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contrast to earlier studies (Belmonte et al., 1994; Bernardello et al., 2000; Rudall,
1992) the glands do not have special vascular supplies, so that the receptacle bundles
must fulfill this function. The epidermis does not bear modified stomata, the glands do
not have stomata, and the nectar has to be exuded through the rugose cuticle (Fahn,
1989), this finding disagrees with previous research (Belmonte et al., 1994;
Bernardello et al., 2000; Langenberger and Davis, 2002). The nectary surface is
smooth, in contrast with the ovary, which has pubescence, this data is in agreement

with Belmonte et al. (1994).

4.2 Nectar amﬂ_‘tmf&\ / )Centratlon

cotar | rodWed from 0.93 - 3.53 pl. This

efw Sampson and Cane, 1999).

1 that n amount was usually higher

(Belmonte et al., 1994: d pollinated plant nectar amount
Wln P

concentration was on average ab, out 55%,
(1999), Langenberger a is (‘2!)02)J this value is higher than in plant
that has both nocturnal and dtpimfl visi auson, 2000), bumble bee-pollinated

(Aizen and Basilio, 1998) angpbxx@olhnmﬂnes (Yumoto, 2000).

' Nectar is baswally a concentrated sugar solution. The sugars
vary from 25 % ator. Sucrose, glucose
and fructose, ﬂ%ﬂn m;mm ﬂ? study, the only sugar
identifi ﬁ féd and glucose.
There ﬁ ﬁﬁj ﬁ‘ﬁ n %é ‘ﬂm ﬁjﬂ Ejaﬁ) ijed that there

were sucrose dominant. Bernardello et al. (2000) found that, there were some

differences when the pollinator type was compared, with a trend of a higher sucrose
proportion in the species pollinated by hummingbirds. This therefore confirms by the
suggestion of Endress (1994) that bee-flowers are characteristically sucrose-rich, and
hummingbird-flowers are often derived from bee-flowers. The result of the present

study supports the notion that 4. sericea should be bee-pollinated species.
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Pollen Viability and Germination, Pollen-Stigma Interaction, and

Self-Incompatibility
1. Pollen Viability and Germination
1.1 Pollen viability

In the present study, pollen viability are different at different
age. The highest percentage viable pollen was on the anthesis day and a steady
reduction of pollen viability wa\ \ n the time passed. Vital staining
revealed that the pollen re ‘hs\w &xmately 2 days. The finding was
supported by Boonkerd'wmat‘ftudymws were performed, the results
1 | ults ﬁsQ e to time. However, in that work
da \ low\u{ia&ility rate in one method and
consistent with Pereira et al. (1997), which was
Jui ' l}\ not show any distinguishable
differences in the samg’ nt. In tlﬁgs v. \\Y\ablhty indicated by TTC was

is that pollen staining gav

the pollen remains viab!

found that two p

generally greater than the pel éﬁtfgorm i0n. trast, the MTT viability assay
e ‘

conducted by Boonkerd ( 9} 2 _Wﬁo n germination seem likely to be

related. —

] # e
"'"'.u-"'"..-"_j ‘?"'m

u Pollen in vitro germination ﬂbh media of different sucrose

concentration, i ijulté’ olear that pollens‘f 4. sericea require sucrose for their tube

(e signifdaity [nigh) pbicsit gbrninagion was found in the

medium composed of 50% sucrose, a suitable.concentration. In, contrast, the low

i B A ] G fover o e

sucrose. In consistent with Boonkerd (1992), which was found that 30% sucrose was a

germination.

suitable concentration; however, with other supplements and method are slightly
difference. Pollen tubes are undoubtedly interesting cells. They are unusual in
growing by tip-extension, and are one of the few types of differentiated higher-plant
cell that can be grown successfully in single-cell culture (Derksen et al., 1999; Read et
al., 1992).
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2. Pollen-Stigma Interaction
2.1 Cytochemical localization of esterases on stigma surface

The stigma is the specialized part of the carpel on which
pollen grains are trapped in the act of pollination (Raghavan, 2000; Sanzol, 2003).
From this investigation it was revealed that, the white and smooth stigma, becomes
wet and receptive before the day of anthesis, and lasted until ca. at noon on the

anthesis day, from then onwards, regeptivity diminished slowly, until the day after
anthesis. In the classification oﬁte}e %

\\_ ¥ s (Dulberger et al., 1994), stigma of
A. sericea should be in in the vﬁbte group. According to pollen

)
10 d Wdeﬁmtlons of plants breeding
q/ 1997), sexual system in this

germination study that wi
system (Dafni, 1992;

species (Ramsey and Vatig igma rg?rphology in A. sericea receptive

almost without changing. st earir *1gmat1c lobes species, it was

anthesis day gave th il‘,' t percentage ge ‘ 1. 40 contrast, pollen on the day

before and the day afi¢r anthesis showed the low percerit germination. It is also found
that pollen g " 1 Jﬁ i i imultaneously. As it was
mentioned be%ﬁ'ﬂpe eﬁﬁn mn dichogamous system
(Rams ht ﬁﬁ 1999) in some
el N T3 U AR TIN N

2.3 Localizing pollen tubes in the stigma

Pollen-pistil interaction, by investigation of pollen tube
growth in vivo, the bagged flowers and selfing flowers with ungerminated pollen
grains were found. Pollen on stigmas yielded germination, if occurred, with short tube
in artificial crossed, in contrast, stigma from flowers open to pollination by flower

visitors gave a long pollen tube. The germinated pollen grains with the pollen tubes
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indicated successful pollination, as in previous study (Ushimaru and Kikuzawa, 1999).
Lichtenzveig et al., (2000) investigated mating in the climbing cacti and found that
pollen grains had germinated and their tubes had penetrated the stigmatic surface on
selfed and outcrossed pistils. However, there were different in the percentages of
pollen grains germinating on the stigma after distinct pollination treatments, a few
pollen tubes extended through the base of the style on the self pistils, by that time,
numerous pollen tubes were present at the base of the style on outcrossed pistils in
some species, this finding is similar to 4. sericea. However, the finding disagrees with
many previous studies (Mahy an(&th&&l%& Sage et al., 1999; Selbo and
Carmichael, 1999) in these }mﬁcant differences in pollen tube
behavior following cross.mf-polﬂnatlmtrast it was found that pollen
germination sometime :
rate, (Giblin and H

incompatible species;

0 self osscd-pollination but in difference

\ca % that 4. sericea is a self-
no sel; uens germination on the stigmas, and
due to pollen germinati : pqlhn;tlon should be differed from

artificial method.

vy o |
P

=
¢’ l.: gt

Self-lncompa,t

..--'_-_,.-"":;', ‘

plant to produce zygotes after self-pollmatlog_m
Nettancourt, 1999T wens et a t 1

promoting outcrossmgjand it is a
gymnosperms (Weber, 1999). Self-incompatibility is estimated to be present in more

than half of ﬂ %H ’ﬂ aifgidspetfd ‘@i eWidin e 1) ﬁ%) Basically, self -

1ncompat1b111tyq§revents success s&lf-pollmatlon It may result from a variety of

R YR T AN Y Y

germinate, or germinate but be le to penetrate or grow down the style (Kuckuck

slosperm @Ventlon which is lacking in

et al., 1991; Richards, 1997). During the course of the presents study, three techniques
were used in order to confirm the present of a self-incompatibility system and to

obtain information about the type of self-incompatibility.
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3.1 Bagging experiments

The bagging experiments proved to be of important because
of the deposition of the pollen due to pollinators. The pollen can be deposited on the
sigma during flowering stage and the stigma also receptive during the period of time,
which theoretically could result in self-fertilization (autogamy). At that time,
pollinators usually have visited flower, so a quantity of none-self pollen always
deposited on the stigma head. The results of the bagging experiments indicate that 4.
sericea has a very effective s atibility system, which prevent self-
fertilization. The chance of M ruled out completely since flowers
from the other 1nﬂorescen nveglga er experiments. This showed the

possibility of fertilizatioi inflorescence on the same plant

(geitonogamy), which.ae tudy. This finding agrees with

a previous study of We

papilionaceous flower with gectar, guid )t t of anthesis at early morning
relate pollinator foraging beg ang_'LS) the ;g lous production of nectar at the base of
anther tube, and the presence and:ﬁgh -.4_;1 nee of diurnal pollinators.

""".u-',..-__f f{"

The result of thls technique co s the ones obtain from the
bagging expe ﬁ inated flowers showed
high percenta lﬁ u jm mlﬁ ver with short pollen
tube. The percentage was also high in opened pollination, which flowers showed high
percen& W 1@3&:@ ﬁlgueum ’l'-l})’g m &J ’arlaTE inefficiency of
both bagged-polhnatlon treatments, and no pollen tube occurred in artificial self-

pollination, indicated that this species is a completely self-incompatible. This finding

agrees with a previous study of Weber (1999).
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3.3 Pollen grains and ovule (P:O) ratio

The general assumption behind Dafni (1992) is that self-
fertilizing plants need not produces much pollen. It indicates that pollen-ovule ratios
tend to reflect plant breeding systems. The very high P/O ratio of approximately
16,000 pollen grains per ovule suggests xenogamy as the breeding system in A.
sericea. The result of the present study is similar to many results from previous
investigations (Golubov et al., 1999; Larson and Barrett, 1999; Porras and Alvarez,
1999). Gallardo et al. (1994) found:
the breeding system, a high autofert
other hand in high P/O rat

T—

f |
34 Co / )

e of correlation between P/O ratios and

d in a low P/O ratios species, in the

ne ricea. a gametophytic self-
incompatibility systen esent: ' ins are not germinate in self
pollination. Other feath igh 1 q6 tophytic self-incompatibility,
is wet stigma (Weber alse ) ecies. According to Richards
(1997), the genetic basis ¢ 'n mpatibility is as follows: Both
alleles at the S locus are expre§séégy’ h ale stigma and style, and one allele is
expressed by the poilfn grain. ‘Lﬁiﬁe numbers S alleles may coexist in a
population and are fe ‘--s:--»—-—.-‘—:::--w. o lele in the pollen matches

one of the S alleles ifi the n will not occur. Consequently,

seeds are invariably hetoe;rozygous Two parents can be fully compatible if neither

haploid polle ﬂpﬁ ﬁ m ﬂb‘ﬁ if only half the pollen
grains can eff ﬂ 1zation or mcomp le i each pollen graln shares one of the
female-all 5

NI NNINGA Y

Behavioa'al Features of The Visitor and Pollinator-Plant Interaction

The structure and size of the flowers point clearly to pollination by specific
pollinators. This assumption is confirmed both by the high frequency and the

abundance of diurnal active specific visitors that was mentioned before.
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Table 6.1 Characters constituting the pollination syndrome of A. sericea.

Characters constituting the pollination syndrome of A4. sericea.

1. Early morning on set of anthesis.

2. The structure of the flower: a pseudomonadelphous papilionaceous flower.

3. The presentation of nectar guide in the flower and nectar.

4. Nectar presentation on the daytime in sufficient amount.

5. Nectar sugar concentration and composition related to pollinator species.
6. The nectar is concealed a’F t};_e'PW}f}he staminal tube.

This character is in full agreexn&ﬁb preponderant visits by diurnal
pollinators. It was fom Tice alway;;fs‘lf'!’y only diurnal visitors started as
early as the time & ' / th hlgh rec\\lﬁiwty and also high pollen

germination rate, coi

long as all day time.

that, in rainy day visitation ua&*starte r and ended earlier. The reason for this
1? .@f}?ﬂ ; i !

might be different in tempefahu:e- an ative humidity, which consequently

stimulate or 1nh1b1t:1the activlty *pattem%tors (Weber, 1999). The daylong

observations revealp that many polline in-stfficiently high numbers and

LV |
frequency to be conjercd as legitima nators— L he early morning onset of

|
anthesis also includes bird as pollinators. However the\ﬁ\ower of A. sericea visited by

birds was rmoﬁyﬁj quv ?Wﬁﬂoﬁ dge to floral morphology,

bird cannot p

= ./

QTR S R AR I i onstov,
the wellqexposed position. In this species nectar is concealed, in addition pollen is
concealed. It is assumed that bee-pollination was impotent in the divergence of
papilionoid flower in this species. The flower of this species, as it was mentioned
before, has nectar guide and lading platform, suitable for pollinators’ visitation. When
a flower is visiting by a pollinator, the keel is moved downwards, the stigma and the
anthers are exposed at the tip of the keel, the keel moving back to the initial position

after the pollinator has left the flower, this finding is supported by Endress (1994).
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The inclusion of the pollination organs in the keel has led to a particular
differentiation of the stigma. Although many are self-compatible, pollen which is
normally deposited on the stigma before anthesis cannot germinate unless tripping at
the anthesis is caused by a visitor. The stigma is covered by a membrane, which
prevents pollen germination. Only by tripping process is the membrane disrupted,
allowing the pollen, now in closer contact with the wet, papillate stigma surface, to
germinate (Endress, 1994). In addition, Riano et al. (1999) found that germination of

pollen grains of the two in family Fabaceae occurs only after rupture the stigmatic

siviie \\\\ ' , ///

As it was menﬂhﬁefor_&, concentration and composition

related to pollinator spegies: ctar"'a'&m agrees with a previous study
(Riano et al., 1999; S: o ,; 9 \F\Ntx:gar concentration was agreed
. | ‘_,‘ L

with a study of Ri

sucrose proportion in the'spacies poliin: ' gbirds. This therefore confirms
by the suggestion of E dr¢$s‘ ‘{199@ bee-flowers are sucrose-rich, and
hummingbird-flowers are often derived ﬁmﬂowers. The result of this study also
support the ﬁndmg\flﬂ:A sericea should b ated: species.

1. Behavigjal Featu or and ﬂ)llinator-Plant Interaction

w[ ?ﬂ, ?T ﬁ four reasons, pollen,
nectar, sepal lea irectly assocmted with each other. The visitors involved
are gr

WY TS Inga

1.1 Pollinators

From the present observation 4. Sericea has at least twenty
different flower visitors. Some of them are classified as its pollinators due to their
foraging behaviors that lead some contacts between anthers and stigma or transferring
of pollen from anthers to stigma in one way or another. The bees in the genus

Megachile seem to be the most significant pollinator, especially M. velutina since it
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could be found in every studied sites that have fruit setting. M. monticola may be also
an important pollinator but it found only in some studied sites. The rest of the
Megachile have also potential to be pollinators according to their behaviors, but are
clearly less important, at least in the present studied sites, as their appearances are
distinctly rare. In addition the report of Megachile as a pollinator of fabaceous plants
was previously mentioned in Hedysarum boreale (McGuire, 1993) and four species of
2 family: Leguminosae and Xanthophyllaceae in which the flowering times was

synchrony with the emergence of Megachile (Momose et al, 1998).

The behavior (;f/ /@a spp. and also Pithis smaragdula
suggest their potential to lzggffective pgllinétc)rs~tg§“,’ but they are not commonly found
like M. velutina. HoweversNomict is th.‘ excellent pollinators for several other species,

3/9/,% ;rooto Yeo and TLaek, 1996). Pithis smaragdula
i l_xcks the nectar from the flower but takes no

as well as pea (Fre

sometimes behaves li

part in pollination.

..-'J' -:,_" r‘

i

1n#€§t1gatieéﬁuggqsted that Xylocopa is a common

-rl-'J.-l

pollinator in some large- ﬂowered:Eabaceae:Iﬂ'('e Centrosperma Canavalia, Vigna and

11994 Momos’e et al, 1993' Mack aﬁd Milligan, 1998). Xylocapa

e —
9,

is found to be a com 0]

Harpalyce (Endresss
_ 0, but it '—c Bld not pollinate the flower.
Although many ﬂoral'gharacters of A. sericea are hke Xylocopa-flower, i.e. strong
architecture, hidden nectar unsaturated color, one- day flower and steady-state
flowering strategy (Em’itesé, 1994) but'it“seeims thatthefpedicel of A. sericea is not
strong enough, oomi)ared with other fabaceous genera which pollinated by Xylocopa,
to dirgetly,suppori-thesweight-of-such a Jarge-bee, Fhusy Xylocepaghas never visited
the ﬂoWer o‘f A. seficea directly-ont' the'wings and keel so'it has ‘less chance to touch

the male and female parts of the flowers which locate at the tip of the keel.

After Megachile, Nomia, Pithis and other visitors left the
flower, there will be a small amount of pollen deposited on the surface of petal.
Stingless bees (7rigona sp) and beetles are found to collect those pollen grains but

they do usually not touch stigmas.
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The behavior of the oil beetles (Mylabris phalerata) is quite
interesting. Since they always bite parts of flowers then the pollinating stigma may be
harm by their behavior too. One might suggest that the low percentage of fruit setting
at Sakaerat Environmental Research Station may be resulted in one way from the
damaged stigmas and lead to unsuccessful pollen germination. However, the
percentage of flower that damaged by the activity of oil beetles is very low (less than

1 %) thus, the main reason of low fruit ought not to deal with this beetles.

The apps\m purple throated-sunbird (Nectarinia
sperata) as a flower visitor of’.{\se 78 Aot su rising. Even though the majority of

bird-flowers often has a rmwlon&an art with protruding stamens and
stigmas (Endress, 199 ollinated plant can be diverse
as a wide range of ':‘::mﬂqyolhnatwn and a number of
species of Erythrina found to ! polhn\thy birds too (Bruneau, 1997,

ite clear.i ‘én A. sericea that this sunbird
;ilptar only and their appearance

\
ly not attracted by the flower of

124 R Pt i {w
It can con_g!r'ude e have plant/animal coadaptations in

..-.-r___, Cd*

this study. Theses ai_’ﬁ certainly mutual adap ations,
(Abrahamson, 1989 "—
this genus was found lehnated A. sericea a dy site@

Fruit Setting Mvﬂﬂ‘ﬁj &IV '%JW ¢S

aw’m\ﬂmm TAANgIa

A pollinator-exclusion experiment was conducted to determine

complex and indispensable

1 the case of Megachile ssp.,

whether insect pollinators were necessary for fruit and seed production. This
experiment proved of special importance because of the deposition site of the pollen
due to flower morphology. The pollen can deposit on the stigma head during anthesis.
The stigma becomes receptive simultaneously with anther dehiscence time, which
theoretically could result in self-fertilization (autogamy). The results of the bagging

experiments, in addition with floral morphology, therefore indicated that pollinators
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are necessary for pollination and fertilization in this species. Fruit set was absolutely
reduced when insect pollinators were excluded from inflorescence, no fruit was
formed in the absence of pollinators. Kaye (1999), Vaz et al. (1998), and found that
insects capable of tripping the floral mechanism were present and can enhance fruit
set in Fabaceae. In this study, none of 30 bagged inflorescences produced pods.
Insects capable of tripping the floral mechanism were presence at all study sites. It can

be concluded that pollinators conducted an importance role in pod setting in A.

2. Fruit Setting Re!atedl! ll{&stance

In th@gﬂore enc@ and average pod numbers in

inflorescence in plants aroQt othe}hw{tgm 20 meters were higher than
as 300*m§2rs This data may be resulted

sericea.

in farther 3 plants, whic
from different in proba ‘ o’lLen;tﬂ“ ah\sform from one plant to each other.
1 1butj§1 to pr uono?t in plant by their mechanical
romoing se'lf-p' Hinati d also effecting cross-pollination

\ Yoml MDibble and Drummond (1997),

forage with less effort, and could

optimallljoraging theory (Dibble and
Drummond, 1997 and papers cited therein), Foraging effort is reduced when flowers

arecloseftog%u d ’g NI ‘j We7) j
wa TN SOS TR ey e =

From the investigation at Sakaerat Environmental Research Station
in 2000 and 2001, percent of infructescence set were only slightly difference,
however, percent of pod set and percent of seed set were almost no difference at all.
Comparing with the data from ex situ study sites in Pharphayom District Phatthalung
Province in 2002, it was found that, percent of infructescence set, percent of pod set

and percent of seed set were higher. Wagner (2000) investigated Acacia constricta
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and found that, although 15% of inflorescence setting pod but average
pod/infructescence was low in both outcrossed and selfed experiment respectively, in
addition Kaye (1999) studied in Astragalus australis also reported the low fruits and
seeds set, it can be concluded that fruit setting rate in Fabaceae are low. In agreement
with the observations of Vaz et al. (1998) in cowpea, in this species fruit set following
self-pollinations and cross-pollination were higher than in other studies. In the present
study it was found that, within fruits, seed per pod is always two and fruit with lack of
fertilization or seed abortion almost not found. There also no difference on average
seed weight form 3 samples, as it Q/ ioned in the study of Kaye (1999), that
there was no treatment effecghseﬁd set , d seed weight. In contrast, Arathi

et al. (1999), studied 1n£n'&-§mz: pm}zatam of two ovules develops into a
ion with @and Schaal (1996) study in

seed in most of the

Lupinus texensis and

virgin ovules after openéed
However pod setting rate as*m}-y: a’oo@ in natural habitat and 0.3% in study
site in Phuttalung, it mean only ,a,b,ogt 1% mwnh germinated pollen can develop
to be young pod. Jp},addxtlon_ with the t, ¢ { % of young pod cannot
' e mature pods. As : ﬁ‘rjdﬂles, (Barrett et al., 1996;
Riano et al. (1999) p'b*nted out that, this suggests th{élexistences of a postzygotic
rejection mec ism, whi stence of late-acting self-
incompatibility; hu &Lﬁoﬁv&j ﬁiﬁﬂﬂﬁﬂ ﬁncompatlblhty located
within the ovary, either prior to fertilization, or.as the result ofathe abortion of the

it QYN G U AR, T8 ) Bty seion

inbreediﬂg depression, although there are lines of evidence that seem to point to the

continue develop t

second possibility. In contrast with the study of Sage et al. (1999), in that study the
results indicated that self-sterility can operates prezygotically but does not involve
differential pollen tube growth typical of many self-incompatibility systems. The
results of the present study offer support for the belief that late-acting was performed

in this species.
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