CHAPTER 4
MATERIALS AND METHODS

In this research, various experimental techniques were employed. Firstly,
floral development and morphology of flower, flowering phenology and anthesis

process were carried out to reveal the morphology and phenology of the flower. Pollen

viability and germination, pollen-stlg nteractlon and self-incompatibility studies

were performed. Behavioral fea\ isitor and pollinator-plant interaction
studle 0 investigated.
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Floral 68k bpmbry b fpholoby sk e st ere et Nopanitaya

(1987), "lgucker (2000a,b), and Washburn and Thomas (2000) as followed (more detail

see appendix 5).

Floral buds, 1-2 c¢cm in length, were collected from branches
and fixed immediately in Karnowsky fixative at 4°C and leaved overnight. Then the
specimens were rinsed twice at 25°C in 0.27 M fixing buffer pH 7.2 for ten minutes
each. The specimens were post-fixed for 1 hour in 2% osmium tetroxide in 0.1 M

wash buffer. After that, the specimens were washed 3 times at 25° C in 0.1 M wash
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buffer. The specimens were dehydrated by gradation ethanol series: 30%, 50%, 70%,
90%, and 100% for ten minutes each, then proceeded to critical point drying, mounted
on aluminum stub with adhesive tabs, and coated with gold in a sputter-coater. Finally

micrographs were taken with a scanning electron microscope.

1.2 Flowering phenology and anthesis process studies were

followed Dafni (1992).
. ‘T\Was conducted at three levels:
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last floret in the inflor y of inflorescence opening

time were recorded.

ength and florets number were

e

.;'_pr..- -

studied in 3 inflorescences from"
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o Fifteed plants withs 15 infloreséences each were

marked1iNert bdrickde e i bud b 1€ b @t opening were

observed?every week.
1.2.3 Flowering course of the whole population

In order to obtain information on the seasonal timing of
flowering, the sample units was delimited before flowering commencement and
observe the flowering magnitude of the whole sample from the start of flowering time

until flowering complete. In this observation 30 plants were used.
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1.3 Nectar studies adapted from Bernardello et al. (2000) and Dafni
(1992).

1.3.1 Studies on the floral nectary structure are as followings:

Flowers were fixed in FAA, dehydrated in an ethanol-

xylol series, and embedded in Paraplast. Cross and longitudinal sections were made at

15 pum thick, mounted serially, stained with safranin-fast green series, and observed

under a compound microscope. \ ' //

‘«éetect ~in the nectariferous tissue,

micrographs of gland v@th a%@ microscope.

nectar composition ar

\sicreted was quantified using
=
ple. Sugar concentration was

( -30%). The nectar was diluted

4

2. Pollen Vla'b ity and Germij tlon, Pollen-Stigma Interaction, and

Self-mompaﬁlum NENTNEINT
JIYIAT 1ot Dby a1/

grains and 30 pollen tubes from 10 microscopic fields for each treatment):

2.1.1 Pollen viability was investigated during anthesis at 9.00
hour. Study on pollen viability, tetrazolium test, based on the reduction of a colorless
soluble tetrazolium salt to a reddish insoluble substance called formazan in the
presence of dehydrogenases, were used (appendix 6). Quantitative data concerning the

viability (%) were obtained.
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2.1.2 Study on pollen germination was investigated during
anthesis at 9.00 hour, in vitro germination method on cellophane membrane to raise
surface cultures of pollen grains was used. A suitable sugar and its concentration were

tested beforehand (appendix 7).

2.2 Pollen-stigma interaction studies were followed Shivanna and

Rangaswamy (1992), and can be described as the followings:

2.2.1 Sampl W wers each was taken at 16 time intervals
from 9.00 hour on the day fore OO hour on the day after anthesis.

Cytochemical locahzatlon S on urface was used to determine

stigma receptivity (appy

234, Bagging experiment, a total of 30 inflorescences was

sotae by o 48] DYEIIN SIS R 25 pesa e wes tken

that the bags dlcﬁﬂot disturb normal flowering, co mpare with 30- -opene d inflorescence.
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experlments, the bags with flower were examined for pollen tube growth under a
fluorescence microscope compare with selfed, crossed and opened flowers; 100

flowers were used (appendix 10).

According to no fruit production from artificial

pollination. So aniline blue fluorescence method to study pollen germination and
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pollen tube growth in pistil were used. Estimation of self-incompatibility rate, the

index to measure self-incompatibility (ISI) was used.

ISI = pollen tube set from self pollination / pollen tube

set from cross- pollination

2.3.3 Estimation of the out crossing level, the relation

between the number of the pollen grains and ovule (P:O ratio) was observed to reflect

the breeding system. The pollen-ovulQI io. was determined by calculating the mean

number of pollen grains prod dividing this by the mean number of

ovules per flower (appendiM -

4‘ \Wollmator-Plant Interaction
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3. Behavioral

Studies

yisitor and pollinator-plant
L‘& the fixed sample method.
Observation was, carried ‘outsfrom 08.00 héuf to 17.00 hour on the same sample at

different times %iut&]dg amtﬁﬁjsmoﬁ W EJ q ﬂ §
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flowers, reward harvesting, and anther and stigma tou

interaction by recordi

All insects were killed in a killing-jar prepared by adding a
few drops of ethyl acetate. The specimens were then pinned with stainless steel pins
in foam rubber. Manipulation was carried out before rigor mortis had set in. The
wing were spread (or ‘set’) by first blowing gently from beneath while holding the tip
of the pin with a pair of forceps, and then carefully bracing the wings with pins. The

wings were positioned in the way that the axis of the forewings formed a straight line.



21

All specimens were stored in the boxes to which a ball of camphor was added in order

to guard them against voracious ants.

The plant visitors were identified by Insect Taxonomy
Research Group, Entomology and Zoology Division, Department of Agriculture,
Ministry of Agriculture and Cooperatives with the kind help of Mr. Sura Pimpasalee
and Mr. Wijit Koonthong. All insect specimens are kept at the Natural History

2

-

Museum, Chulalongkorn University.

4. Fruit Setting S
These

4.1

conducted to determi . llinatc rs were necessary for fruit and seed
production. - |

lants has the nearest other 20
meter and 3 plants has t e also compared to determine

The perceﬂge :?.f fruit setting llvlvlas detennined by selecting randomly 30
plants, counti i A‘?t?“tﬁn ?ﬂﬁsﬁﬂﬁulaﬁng the percentage
fruit set. The peqyégﬁf seed set was determined in the same as those of percentage
of frui S s ﬁ\ﬁ eﬁ!?lin calculation.
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