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Appendix 1 Average Temperature, precipitation and relative humidity at the Sakaerat
Environmental Research Station (SERS) (data from 1997-2002)

Month Mean Temperature  Total Precipitation Mean Relative Humidity
O (mm) (%)

January 24.4 1.0 86.2

February 259 82.8
March 28.7 80.4
April 28.8 83.8
May 28.1 87.8
June 28.2 - 852
July 21.3 85.8
August 28.2 85.5
September 26.4 90.3
October 25.0 93.3
November 23.0 78.3
December Fo i | 8 |

Average 264 1:'.. 54.7
~/ v
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Appendix 2 Average Temperature, precipitation and relative humidity at the Nang
Rong Weather Station, Buri Ram Province, 20 km outside of the Phanom Rung
Historical Park (data from 1997-2002)

Month Mean Temperature Total Precipitation ~Mean Relative Humidity

0 (mm) (%)
January 24.7 70
February 26.5 67
March 28.4 69
April 29.1 74
May 28.6 79
June 28.6 78
July 28.2 79
August 27.8 81
September 212 85
October 26.8 84
November 25.0 ¥4
72

December 23.6

Average 27.0 e

g
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Appendix 3 Average Temperature, precipitation aﬁd relative humidity at the Bangkok
Metropolis Weather Station, Bangkok Metropolis (data from 1997-2002)

Month  Mean Temperature Total Precipitation ~Mean Relative Humidity
) (mm) (%)

January 28.0 15.1 68

February 28.9 71

March 29.9 72
April 30.6 73
May 30.1 13
June 29.8 74
July 29.6 74
August 29.1 74
September 28.7 78
October 28.5 79
November 28.0 70
December 27.3 64
Average 29.0% tee———3L —C

- 3
Tz 2 .

] U
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Appendix 4 Average Temperature, precipitation and relative humidity at the
Phatthalung Agroclimatological Weather Station, Phatthalung (data from 1997-2002)

Month  Mean Temperature  Total Precipitation Mean Relative Humidity

0 (mm) (%)
January 271 150.7 81
February 255 78
March 28.4 77
April 29.1 77
May 29.3 i 4
June 29.0 74
July 28.8 i
August 28.6 75
September 28.4 T
October 28.0 80
November 271 84
December 26.6 84

Average

AULINENINYINg
PMIAATUAMINYAE
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Appendix S Preparation of plant sample for SEM study
(Adapted from Nopanitaya, 1987).

1. Sample Preparation
1.1 Specimen collection and special consideration
The practical steps used in preparing tissues for SME study.
1. If possible, rinse the surfac imen prior to collection.
2. Fix in 2.5% glutaraldek \ aldehyde at 4 °C for 6-12 h.
1 s, twice.

4. Trim or sel | S

5. Post-fix i A0 s at room temperature.

1. Transfer well-fix ot anid 6Smic % ethanol for

15-20 minutes. -
2. 50% ethanol 15-.
3. 70% ethanol 15-20 minutes.

e ns
AR SR TR a Y

. Drying

Method for Critical point drying (CPD)

1. Dehydrate the samples through a grade series of alcohol. .

2. Place samples in the CPD’s chamber.

3. Allow the liquid CO, to enter the chamber for substituting.

4. Let the temperature and pressure rise up to 30 °C and 1,000 psi.
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5. Allow standing for 20 minutes.
6. Bleed the gases out
7. Take the dried sample out and keep in the dried dust-free

environment.
3 Mounting

Dried samples are needed to adhere to stub, this process is known as

mounting. Before mounting is begun, th samples are needed to be oriented the

pon selection and orientation of

sive materials. SME stubs are,

( trical conductive. These can be,
. Mo since they are inexpensive

should be well cleaned

sample, specimen can be a

generally, materials that hav i

. .
Most biologrcal-specimens

rent poorly. In addition,
i poorly

they are sensitive to eleetron beam bo ulting in surface’s destruction
and damage. These prole)gms can be feduced and improvg by coating the sample’s
surface with a thi f o t:’ i i ocedure is coating,
it is considered tﬂ%ﬂﬂﬁﬂaﬁﬂjrngmng specimens.
‘Mount s re coat i Eﬁ f u 1 by the use of
vacuum :@;ﬁj aiﬁ\pﬁi i Mlﬁmﬁiﬂﬂﬁﬁﬂolecules SO
they will bombard the target, which may be gold. The atoms will be released
following the bombardment under the condition of high voltage and low pressure,

thus they will adhere to the surface forming a thin layers of metal’s atoms used. After

coating is finished, the examination of the specimens can be done under SME.
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Appendix 6 Tetrazolium test (Shivanna and Rangaswamy, 1992)

Tetrazolium test is based on the reduction of a colorless soluble
tetrazolium salt to a reddish insoluble substance called formazan, in the presence of
dehydrogenases.

Special Requirements

2,3,5-triphenyl tetrazolium chloride (TTC) or and other suitable

tetrazolium salt
Prepare 0.2-0.5 % T W ion of suitable concentration, to

prevent bursting of pollen gr ion J)f a ount of triazine derivatives to

TTC solution in sucrose otor and thus facilitates of

hydrogen ions by the tetr. roves the pollen response.

(Precaution: idation; hence store it in a

sitting drop cultures are niot 'table) o
; reparatlo toa umidity chambu (> 95% RH).

Seaia aﬁh&iﬁ“ﬁlﬁf Wwns .
T AAAREASRINRA YD i B

under mlcr&cope and score it for percentage of viable pollen grains, i.e., pollen

4. Transfer the

grains that have turned red due to accumulation of formazan.

(Precaution: score pollen grains from only the central area in the
preparation; pollen laying near the margin of the coverglass show variable degrees of

red coloration due to higher oxygen availability.)
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Appendix 7 Culture on Cellophane Membrane (Shivanna and Rangaswamy, 1992)

Special Requirements
Culture medium: Brewbaker and Kwack’s Medium
Sucrose 10%
Boric acid 100 mg/1
Calcium nitrate 300 mg/1
Magnesium sulfate 100 mg

Whatman filter paper.

filter paper pieces and

..

5. Sprinkle pollefi grains uniformly 6 the [rﬁjn}ir e.
o. o8I d LI HD IV V0D i « i
chamber (>90% RH% and maintain it at 22 + 2°C or laboratory conditiens.

@ e el ) e e i g tom e

filter paper piece and place it on a dry microslide. Add a drop of suitable fixative ( if

the culture is to be scored later, add a drop of glycerine also); lower a coverglass.
Instead of adding glycerine, the culture can be sealed with paraffin wax or nail polish.

8. Score the culture for percent pollen germination and average pollen
tube length.
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Appendix 8 Cytochemica] localization of esterases on stigma surface

(Shivanna and Rangaswamy, 1992)

Special Requirements

0-Naphthyl acetate, fast blue B, phosphate buffer (0.15 M, pH 6.8),
acetone, Pasteur pipets

Procedure

1. Collect fresh, unpollinated hut fully developed flowers of selected

systems, some representing wet and son\e

v #/ stigma.
2. Handle the ﬂowersqhh i %edl -_-'__fprceps; without injuring the
, pistil. Ude o%tils, keep the pistils on a
-
el yith moist paper).
sl tions Mcap bottles.

Solution B

stigma and style, carefully exci
dry microslide chamber (i.e.
3. Prepare the followi o

TO I,Ni:f., without substrate)

s | (c
[k
Phosphate buffer 0.15 MP VEERT 10 ml
5 5 ; "n’i\'.'# | |
Sucrose (as osmoticum) l 10-15% = 10-15%
=

1 S ) —
Fast blue B 25mg - i Ejmg

W
[ —
a . . T £ . 4 5 ::"J . . .
a—Naphthyl acetate is insg je in phosphate buf herefore, first dissolve it in a
l i
few drops of acetone in a scréw-cap bottle, then add the buffer, sucrose, and fast blue

L

B, and mix thoroughly ¢ a Z‘l j w EJ "] ﬂ j

. Preparation of buffe@]ouijxg.Ma 2P0y 1.e.,ﬁ 20.85 g/l), sohégon Y-0.15
M Na,HPO,.7H,0 (ie., 40.24 g/1) or iﬁ 4 il 5377 T/ 'XE] ml of
solution X wita9ﬁgasathi%{]tﬁ] Oirﬁpll a pﬂiaﬁlﬁer.

(Note: (a) the solutions should be prepared shortly before using them, (b)

scrupulously avoid contamination of one solution with the other through glassware
and/or tools.)

4. Take a few drops of solution A on a microslide, and solution B on
another. It the stigma is massive, a cavity slide or a watch glass may be more

convenient than a microslide for incubating the stigma.
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5. By keeping the stylar region raised on a couple of superimposed
microslides, leave only the stigma (two or three) dipped in each solution.

(Note: avoid bring the cut end of the style/pistil in contact with the
solution.)

6. Incubate the preparations in both solutions at 25-30°C in a humid
chamber for 10 — 20 min.

(Note: the incubation period varies with the system, and affected by

ambient temperature. A good indication of adequate incubation is when the stigmas in

Special Requi

1. Staining mi)are

Lactic acid® g, 278 ml

AABIRNNI NI

Ayd fuchsin (1% aqueous) 6 ml
9 R S E T 1) 2] 6 2
Orange G (1% in 50% ethanol) 2 ml
The above constituents are mixed in the order mentioned and the mixture
is stored in amber bottles. It is convenient to prepare 1% stock solution of each of the
four stains (malachite green to orange G), and make the final staining mixture afresh.
2. Clearing and softening mixture
Lactic acid 78 ml
Phenol 10 ml
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Orange G (1% in 50% ethanol) 2 ml

3. Mounting medium

Lactic acid 50 ml
Glycerol 50 ml
Procedure

1. Fix pistils in modified Carnoy’s mixture (absolute ethanol:
chloroform: glacial acetic acid 6: 4: 1) for 12 h.

2. Transfer the fixed pistils to water through a descending series of
ethanol (70, 0,30,10%), and ﬁnallyt

(Note: if the pistils are l
or slice them longitudinally t

3. Incubate ;; 1 '

staining mixture.

e or two slits along the style

6. Wash the matena@n
= -'”"".'J-"'

/A Mmﬂt the material m*’”tHe

green to greenish blue. D il m
(Note: if dlfferené.\al staining is not requlred omit both malachite green

e ﬁ°mﬁﬁﬂg@*ﬂﬂ NINYINT

Appendix 10 Amhne blue fluorescence flethoglﬁAdap:ld from Dafni, 1992)

AR NN TN ENA Y

Special Requirements
FPA solution (formalin 40%, concentrated propionic acid, 50%
ethanol, 5: 5: 90 by volume)
8 N sodium hydroxide
0.1 N potassium acetate
Aniline blue

Fluorescence microscope with UV filter
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Procedure

1. Fix the excised stigma and style in FPA for 24 h and then store in
ethanol 70%. Wash in running tap-water before the next stage.

2. Soften the style for 5 h (depending on the species: the correct
amount or time needed for softening can vary between 1 to 12 h) in sodium
hydroxide. Rinse in tap-water for 1-3 h to remove the sodium hydroxide.

3. Stain with 0.1% aniline blue in potassium acetate for 4 h.

4. Squash the stained style under a cover-slip and observe under a
fluorescence microscope equipped §' ﬁ,z ist (of maximum trans-mission 365
nm). Both pollen tube walls an sallose d show a distinct bright yellow
to yellow-green ﬂuorescenc;-""'"7 b+ e~

Appendix 11 Estimatiorr/ i

......... ey exposure) into 0.9 ml

:.24 - of deter J -
‘ = |
2. Transfer the squashed anther (carefulg rinse the forceps and the

; ¢ . Q. :
w0030 (101 11| I
L - orsﬂ" e suspen with a vortex-mixer for 60-
o ARTRATUNITINIRG

4. Transfer six separate samples of 1 pl each and cont all pollen

ethanol + 3 drops of dy |

grains (this can be done with a haemacytometer).

5. To obtain the total number, calculate the average number of the
pollen grains per anther based on the dilution factor, and multiply by their number in

the flower.
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