11
12
13
14
15
16
17
18
19
110
11
112
113
114
115
116

21

30 X45

18 x 28
800

20 x 35

95% ethyl alcohol 1
mercuric chloride 15



2.2
2.3

24
2.5
2.6
2.1
2.8
2.9

31
32
33
34
35
3.6
37
3.8
39
3.10
311
312
313
314
315
3.16

16

11
30 x 42
30 x 42
30 x 42
Nikon SMZ-1B
Nikon AFX 35
JEOL JSM-5410 LV
(critical point dryer)
(bazer sputter coater)
ethanol

2.5% glutaraldehyde
0.1 M phosphate buffer pH 7.2
1% 0s04



317 stub

318
319

3.20

41
42
43
44
45
46
47
48
49
410
411
412
413
414
415
4.16
417
418
419
4.20

(BKF)

17

(herbarium  specimen)
(BK)

(BCU)

Nikon AFX 35
JEOL JSM-5410 LV
Microcen 13

(bazer sputter coater)

50

stub

acetic anhydride
benzene

ethyl alcohol
glacial acetic acid
paraffin



421
422
423
424

51
52
53
54
55
56
5.1
58
59
510
511
512
513
514
515
516
517
518
519
5.20
521
522
523

10% potassium hydroxide
silicone oil AK 2000
sulfuric acid

Xylene

Mini - PROTEAN |l
Power Pac 3000
KERN
Microcen 13
pH

medical freezer
water bath
magnetic stirrer hotplate

11x11
10x 10



524
525
5.26
521
528
529
530
531
532
533
5.34
535
5.36
537
538
539
540
541
542

543
544
545
546
547
548
549
550
551
552

nalgene filter (0.45 )

appendorf
acetic acid glacial
acetone
acrylamide AR.
aldolase AR.
3-amino-9-ethylcarbazole AR.
ammonium persulfate AR.
arsenic acid, sodium salt AR.
L-aspartic acid AR.
bromophenal blue (BPB)
butanol
calcium chioride AR.
coomassie brilliant biue R-250
2,6-dichlorophenolindophenol AR.
3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl-tetrazolium
bromide (MTT) AR.
DL- dithiothreitol (DTT) AR.
ethyl alcohol
ethylenediaminetetraacetic acid (EDTA) AR.
fast black K salt
fast blue BB salt
formic acid, sodium salt AR.
fructose-1,6-diphosphate AR.
D-fructose-6-phosphate, disodium Salt AR.
glucose-1-phosphate, sodium salt AR.
D-glucose-6-phosphate AR.

19



553
554
595
5.56
557
558
559
5.60
561
562
563
5.64
5.65
5.66
567
5.68
5.69
5.10
571
512
513
5.74
5.15
5.16
511
5.18
5.19
580
581
582

glucose-6-phosphate dehydrogenase AR.
L-glutamate, sodium salt AR.

glycerol

glycine AR.

hydrochloric acid

hydrogen peroxide

hypoxanthine AR.

DL-isocitric acid AR.

a-ketoglutaric acid, monosodium Salt AR.
magnesium chloride AR.

DL-malic acid AR.

mercaptoethanol AR.

N, N-methylene-bis-acrylamide (BIS) AR.
P-naphthol AR.

a-naphthyl acetate AR.

a-napthyl acid phosphate A.R.
nicotinamide adenine dinucleotide (NAD) AR.
nicotinamide adenine dinucleotide phosphate (NADP) AR.
nitro blue tétrazolium (NBT) AR.
phenazine methosulfate (PMS) AR.
6-phosphogluconic acid, sodium salt AR.
polyvinylpyrolidone (PVP) AR.

potassium hydroxide

potassium iodide

potassium phosphate, dibasic A.R.
potassium phosphate, monobasic A.R.
pyridoxal-5-phosphate, monohydrate A.R.
riboflavin - AR,

sea sand

shikimic acid A.R.



5.83
5.84
5.85
5.86
5.87
5.88
5.89
590
591

6.1
6.2
6.3
6.4
6.5

J  rathuvit 1
"ol 21

sodium acetate anhydrous AR.

sodium hydroxide

sodium phosphate, dibasic AR.

sodium phosphate, monobasic AR.
sucrose

TEMED AR.

tris (hydroxymethyl) aminomethane A.R.
friton X-100 AR.

tween 80

numerical taxonomy

Belta XJ700T
SPSS 7.5 for Windows
micro floppy diskette 144 MB



11

volume 4 part 1

31

WO O N oo o1l B W N

—
o

11

. pottsii var.
B. pottsii var.
B. pottsii var.
B. pottsii var.

. pottsii var.
B. pottsii var.
B. pottsii var.
B. pottsii var.
B. pottsii var.
B. purpurea

B. acuminata

(B. purpurea)

subsessilis
subsessilis
subsessilis
pottsii
pottsii
mollissima
mollissima
velutina
velutina

31

(BCU)

(8.

22

Flora of Thailand

(variety)

acuminata)



31

0
0
0
©

Bauhinia
Bauhinia
Bauhinia

Bauhinia

pottsii Val.
pottsii Val,
pottsii Val.
pottsii Val,

pottsii
subsessilis
mollissim a

velutinai

16

G

®J

23




12

50
50

121

122

123

124

24

50

numerical taxonomy

50

30



1.2

10

21

211

212

(pre-fix)

dehydrate
10

25

2121
0.1 M phosphate buffer pH
0.5
2.5% glutaraldehyde  0.LM phosphate buffer pH 7.2 1
15-20 °C 01 M phosphate buffer pH 7.2 3
(post-fix) 1% 0 04 01 M phosphate buffer pH 7.2 1
phosphate buffer 3 10 fix
ethanol 30%, 50%, 70%, 90% 100%

critical point dryer



2122

10
coater 5
JEOL JSM-5410 LV
7,500 15 kV.
2.2
221
acetolysis (2522)
- 10% KOH

3,000 1

, 3
glacial acetic acid

acetolysis mixture (
sulfuric acid = 9:1)

glacial acetic acid

26

stub
bazer sputter

5

acetic anhydride : cone,
1



27

70% ethyl alcohol 1
95%  100% ethyl alcohol
ethyl alcohol benzene

silicone ol AK 2000 (Anderson, 1960) 34

50°c 30
2.2.2
acetolysis
silicone oll 1
paraffin
warm plate 50°c  paraffin
paraffin xylene
Nikon AFX 35 10
40
polar axis  equatorial axis
apocolpium  polar field index 50
eyepiece micrometer stage micrometer
2.2.3
acetolysis

stub



28

stub bazer sputter
coater 5

JEOL JSM-5410 LV
750 7,500 15 kv

2.3
polyacrylamide gel
electrophoresis Mini - PROTEAN |l Power
Pac 3000
231 polyacrylamide gel
stacking gel 5%  separating
gel 7.5%, 8%,  8.5% Sambrook, Fritsch ~ Maniatis (1989)
3.2
3.2 polyacrylamide gel
gel ()
stacking gel separating, gel
50% 7.5% 8% 8.5%
30% acrylamide mix 4.16 25.00 26.65 28.25
1.0 M Tris-HCI pH 6.8 2.50 - - -
1.5 M Tris-HCI pH 8.8 . 25.00 25.00- 25.00
10% ammonium persulfate 0.10 1.00 1.20 1.20
TEMED 0.01 0.05 0.05 0.05
18.23 18.95 47.10 45,50

gel 10 25 100 100 100



2.3.2 polyacrylamide gel

2321
spacer  0.75
2 alignment card spacer
multi-casting chamber 10
(telflon comb)  0.75
separating gel 5
2.32.2 separating gel
separating  gel
3.2 10% ammonium persulfate ~ TEMED
butanol separating gel
30 polymerization el butanol
2.3.2.3 stacking gel
stacking gel
3.2 10% ammonium persulfate ~ TEMED
polymerization 30

gel

29



30

233
Tris-glycine electrophoresis buffer pH 8.3 '

11 lower buffer chamber 300

gel multi-casting chamber sandwich clamp assemblies

2 inner cooling core lower buffer
chamber  Tris-glycine electrophoresis buffer pH 8.3 upper chamber gel

well
2.34
2.34.1 extraction buffer
extraction buffer
3
1 (2534)
(2534)
(2538)
33 extraction buffer
extraction buffer (ml)
1 2 3

0.2 M Tris-HCI pH 7.5 5.00 5.00 -
0.1 MTris-HCI pH 8.2 - - 5.00
100 mM DTT 0.50 - .
45 mM EDTA : 1.00 1.00
2% mercaptoethanol - 0.50 0.50
3% tween 80 3.50 3.50 -
0.5% Triton X-100 - - 2.00
10% sucrose - - 0.50
h2) 1.00 : 1.00

10 10 10



2342

3 1 PVP 50 mg
0°c 15,000
(supernatant)
A0°c
2.35

[
separating gel 7.5%, 8%

glycine dye marker
gel 5%
5

1

60
dye marker gel

gel
2.3.6
30

31

3 200
extraction buffer 1, 2
sea sand 10 mg pestle

appendorf 15

15 medical freezer
30
gel 0.75 stacking gel 5%
BPB-Tris-
well stacking
20 well
0-4°C
1
coomassie brilliant blue R-250U
20 4

gl 075 stacking gel 5%



32

separating gel 7.5%, 8%  8.5%

BPB-Tris-glycine 10 well
well
1
60 0-4°C
dye marker gel 1 gel
2.3.1
gel
20 34
3.4
E.c. number
acid phosphatase ACP 3132
alcohol dehydrogenase ADH 1111
catalase CAT 11116
dihydrolipoamide dehydrogenase DDH 18.14
a - esterase a-EST 3111
formate dehydrogenase FDH 1212
glucose-6-phosphate dehydrogenase G6PDH 1.1.1.49
glucose-6-phosphate isomerase GPI 53.19
glutamate dehydrogenase GDH 1412
glutamate oxaloacetate transaminase GOT 26.1.1
glyceraldehyde-3-phosphate dehydrogenase G3PDH 1219
isocitrate dehydrogenase IDH 1.1.1.42
malate dehydrogenase MDH 1.1.1.37

malic enzyme ME 1.1.1.40



33

34 ()

E.c. number

peroxidase PER 11117
phosphoglucomutase PGM 5422
phosphogluconate dehydrogenase 6PGD 11144
shikimate dehydrogenase SKDH 1.1.1.25
superoxide dismutase SOD 11511
xanthine dehydrogenase XDH 1.1.1.204

2.38

0el
(Rf)
(Rf) =
24 numerical taxonomy
24.1 I
50

(discontinuous  data) Giussani, Martinez Collantes  (1995)



34

(continuous  data)
35 3.6

24.2
(R?)
polymorphism 30

24.3

50

244

(factor analysis)
(Cluster analysis) (discriminant analysis)
SPSS 7.5 for Windows



35

velvety
puberulous
mouldy
glabrous

rusty velvety
pubescent
sparsely hairy

(lanceolate)
(spathulate)
(narrowly lanceolate)
(oblong)

35

HLE

N - O

SPE

W N - O



3.5

(peltate)
(truncate)
(oblique flat)

CPE

CAN

36



35 ()

free calyx-teeth
free calyx-teeth

(monad)
4 (tetrad)

(Spheroidal)
(oblate)
(prolate spheroidal)
(prolate)

37

HOV



3.5

inaperturate
tricolporate
tricolporoidate

(equatorial aperture)
perforate

striato reticulate
reticulate

e

1:6

1:7

38



3.6

1-5
1-5
1-5
1-3
1-3

tetrad
polar axis
equatorial axis

39

WLE
LLE
WBF
LBF
NSV

WCA
LCA
WPE 1-5
LPE 1-5
LPCL 1-5
LAN 1-3
LFl 1-3
RAF
NFST
LSTY
LOV
LGY
LRE
NBU
LBU
RBR

TRA
DPA
DEA
DAP



3.6

polar field index
verrucae

40

WAP
LAP
PF
NVR

WPOD
LPOD

WSEE
LSEE
NSEE



AE | LPet

LPCL1

LPCL4

LPE4

WPE2

WCA

LPE2

LPCLZ

LCA

LFI1

WPE3

72) |Lpes

LPCL3

LPCLS

41

WSEE

LSEE

LSTY

Lov

LGY ' |LpoD
\
LRE )
C /
-/
WPOD

WBF

LLE

3.2
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