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1. waAnugtEinnmaRT Ansnssau s IRARRENUAIR I 13 @eug

i
2
X
2. AMUATNLTE {petridish)
3. UARANAANY (test tube)
=f L
4. 1nLhas (beaker)
5. NFLLIANAAN (cylinder)
6. WNLNIALL
7. TAUFNANT
8. masluinas
9. AN {forcep)
10. alam
11. cover slip
-
12, [Wagdasumay
13. REUNSI LANRDANARDY
={
14, UIRAT
15, QANSTANMARNAAN
16, UneIugnseazidsn
17. \WRNIUIALAN , A8l
18. amagiitiies
19. NABINAN
L 74 = 1
20. HFANU
21. NTZANEHIIZINRA
22, ATZATHNIBILLIAT 1
23. dramauuula
24. guiiu

v i

25, UHAANN (waterbath)
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26. 'Lﬂ?'*ﬂ\‘lm?im

27. Lﬂ%qé’mmqmﬂunm-éw (pH meter)

28, ngﬂnam‘sﬂﬁtuu fluorescent

29. Lﬂ‘fj{‘ax‘!'ﬁiﬁﬂﬂﬁ‘:l,m‘lﬂﬂﬁ {Electrophoresis power supply)

30. Electrophoresis chamber
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mANu3InN 1

#5LAdl -

1. ensazanahluaa@easlalanun (K,Cr,0,)
2. fsazanelnAsslznsanton NaOH) 1 N
3. 0.2% Aniline biue 111 2% K,PO,3H,0
4. glycerol
6. Tris thydroxymethly) aminomethane
6. nsnlalasandin 1N

7. N,N,N',N',-tetramethy] aminomethane
8. acrylamide

9. N,N',-methylene bhisacrylamide

10. ammonium persulphate

11. Bromphenol blue

12. glycine |

13. KNO,

14. KH,PO,

16. MgS0,.7H,0

16. CaNO,

17. H,PO,

18. MnSO,.H,0

19. ZnS0,.7H,0

20. CuS0,.5H,0

21. NaMo0,.2H,0

22. FeS0,.7H,0

23. Na, EDTA

! - ' =
24. ENUNAILATENNUTDT 11U DIHATU , bLIULAN
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MARUIN A

ARnnstmRsad Hoagland's solution (Hoagland and Armon, 18952}

ANTLAITHUANTAYANHLTINDL (stock solution)

stock 1 WdanuaTazateleae 1,000 ml

KNO, 10111 g
KH,PO, 2721 g
MgS0,.7H,0 9860 g

stock 2 wisaniuansaraeangs 1,000 ml
CaNO, 29618 g

stock 3 m‘?ﬂmﬂumsa:mﬂwmu 1,000 ml

H,PO, 0.71 g
MnSO,.H,0 045 g
ZnS0,.7H,0 005 g
CuSO, 5H,0 002 g
NaMoO,.2H,0 002 ¢

stock 4 LiENTUASATANEITIIL 1,000 mi
FeSO,.7H,0 139 g
Na,EDTA 186 g
nEATazae stock 4 uuaBanasilusetdaumie aauntlladen Ne,EDTA
Fnaounilusden  FeSO,7H,0 Theazangansluniveugnugil 80 asruTadas wamlsu
WBrmsuansaouiy 500 ml ngnsazATEeaaIaNiY

ANSLATHNANTAYANY (working stock) &@nFLslaase 1,000 ml

stock 1 & mi
stock 2 5 ml
stock 3 4 mi

stock 4 4 mi
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MANUI 4

nETaNgTasaed s iUl nins Wi is

1, nN9wsiTs Tris buffer 0.1 M pH 82
stock A : 0.1 M tris (hydroxymethly) aminomethane (12.1 g/1000 mi)
stock B : 0.1 M HCI (3.85 mI/1000 m! }
stock C : stock A 50 ml + stock B 21.9 mi LANINWMATL 200 ml 13U pH 8.2
aadls Tris buffer 0.1 M pH 8.2 UARBE AT ALl stock C 50 ml iRt lvAT

100 mi 150 pH Wl 8.2

2. N3LETEM electrode buffer (Tris buffer 0.t M pH 8.3)
Tris 60 g
glycine 288 g

arinauaTi 1000 ml U5 pH 8.3 Taala NaoH diaazlalmfuinndudn 10

3. PATLATEN Phosphate buffer 0.1 M pH 6.0
stock A : 0.1 M monobasic potassium phosphate (KH,PO,) (13.6 g/1000 mi)
stock B : 0.1 M dibasic potassium phosphate (K,HPO,) {17.9 g/1000 ml )

stock C : stock A 87.8 ml + stock B 12.3 mi (FnunluAsy 200 mt U pH 6.0

4. NILATHN Acetate buffer 0.5 M pH 4.8
stock A : 0.5 M solution of acetic acid (28.86 g/1000 mi)
stock B : 0.5 M solution of sodium acetate (41.0 g of C,H,ONa 158 68.0 g of
C,H,0,Na.3H,0/1000 mi )

stock C : stock A 20.0 ml + stock B 30.0 ml RuYNMATL 100 mi UFU pH 4.8
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6. FHSNAIUNNGLATENAR T7.5%

Running gel Stacking gel
sol | A C H,0 F B c H,0 F
Size {ml) {ml) {mi) ) (ml} {ml) {ml) el
2L+25 7.5 1715 35.36 300 1.26 3.04 672 38
2L 5.62 12.87 | 2651 225 0.83 2.03 3.81 263
28 1.88 4,29 8.84 75 0.42 1.01 1.91 127

6. SNIEIUNTLATLIAR 8.5%

Running gel Stacking gel
sol"| A C H,0 F B c H,0 F
Size (mil) (mi) {ml) i) {ml) (mil) {mi) )
2L+25 7.5 18.21 34.29 300 1.25 4.04 76 60.16
2L 5.62 13.66 26.72 225 083 2.69 5.07 33.44
25 1.87 465 8.57 75 0.42 1.35 253 16.72

7. nswitenaTaraeiteifiFunduenlau

7.1 Peroxidase

Stock A : 3-amino-9-ethycarbazole 042 ¢

Stock B :

p-naphthol 0.29 ¢

acetone 200 mi

keep in dark and cool condition

Tris buffer 0.1 M pH 4.0

tris-(hydroxymethyl) aminomethane 189 ¢
acetic acid 2.025 ml
H,0 adjust 1250 ml

keep in dark and cool condition
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Stock C : Hydrogen peroxide 3%
H,0, 30% 10 ml
H,O adjust 100 ml
fresh preparation

AR SRS AIUIZUITe Stock A : Stock B ¢ Stock C = 20: 80 : 1

7.2 Esterase
Phosphate buffer (0.1 M pH 6.0) 100 mi
Fast bule BB %98 BN salt ‘1 50 mg
a-naphthyl acetate 3 ml (dilute 0.1 g in absolute alcoho! 10 ml)

filtrate in dark condition

7.3 Acid Phosphatase
Acetate buffer (0.5 M pH 4.8) 100 ml
fast Blue B-salt 100 mg
a-naphthyl acid phosphate {Monosodium salt) 100 mg
MgCl, 10 uan

filtrate in dark condition
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d d o < =& - - (=3 -
RS9 ® 1 Suaudn muqumgﬂmmman@uuazm'aﬂu'm tl.ﬂ:tﬂﬂ?l‘ﬂuﬂﬂ']‘a‘ﬁlﬂLuﬂﬂmﬂ‘ﬁqﬂﬂﬂ‘i‘

psIaRaUAnHUEMsHANAatnARTneiBnannen auwaznanuuluTalRaaiy

Wug Amuaudn ANUIUINAR %NIRANER | aglia
ABNEN | AanUIU | meangs | eanuw
18-1-1 15 15 46 14 30.43 Sl
2713 18 16 55 25 4545 Sl
86-1-1 15 15 - 30 20 66.66 WSI
59-10 15 15 45 8 20.00 Sl
62-2-2 15 15 54 18 33.33 Sl
68-2 15 15 37 12 32.43 Si
7522 15 16 68 15 22.06 S]
7792 1% 15 60 27 45.00 Sl
80-8 18 15 40 10 25.00 Sl
B4-1-1 | 1b 15 46 20 4348 Sl
87-31 15 15 45 0 0.00 St
G‘]"‘J?jﬂ Sl . self-incompatibility

WSl : weak self<incompatibility

« = lugwnsoiule
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u ’ - o % - Tar Sw > o
BTN K2 Lﬂi\ﬂfﬁuﬂmﬂan‘nmmﬁ‘img"lumwgmﬂa‘mwaﬁ'lmmnm‘a‘wmqa'auanumzmsuﬂu

faasludnlpedinsamauwaamngssiog lunuginasdaliie (FM)

ol HALIFIILEY HANTN
Wug | sengu | menuaw | mengu | menuau | mangu | menuau a1
% % % % % %
18-111 0 0 30 0 100 30
0 0 30 30 100 50 Sl
0 0 30 G 100 b0
27-1-3 0 0 50 30 50 30
0 30 30 B0 50 50 WSl
0 0 50 50 50 50
54-8 0 50 * 30 30 30
G 0 30 0 100 30 Sl
0 30 30 30 | 50 50
56-1-1 0 50 30 100 30 50
0 30 30 50 50 50 WSl
0 0 30 50 50 50
5910 | O 0 50 0 50 | 50
0 0 3¢ 30 30 50 Sl
0 0 30 0 30 50
62-2-2 * 50 100 30 50 100
0 30 50 30 50 50 S|
0 30 50 50 50 50
682 0 30 30 30 50 50
0 30 * 30 50 100 Sl
0 30 * 50 20 80
75-2-2 * ¢ * 30 50 50
0 0 50 50 50 30 S
0 0 100 30 50 50
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maad w2 ulesifusnssanteunssian lumunnasiafiafilaannsasareusnenenisran

ET':mﬁuﬁmﬁﬁma‘ﬁ%m@aﬂaﬂumﬂl.nﬂsﬁ":@un'm‘g[,nﬂﬁﬁm.ﬁﬂ (FM) {@2)

Tol o HANA9LDY AT

wug | eengu | senunu | eengu | eenuw | mangn | eenuws | gl
% % % % % %

77-92 0 50 50 50 100 *
0 30 100 100 . 100 Wl
0 30 * 50 50 100

80-8 0 0 30 0 | 20 30
0 0 30 0 0 ¥ Sl
0 0 30 0 30 30

84-1-1 0 30 30 50 100 30
0 30 30 50 30 30 Wsi
0 30 50 30 100 50

87-3-1 0 30 50 0 50 30
* * 50 30 30 30 sl
0 30 50 0 30 30
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4.1.3 Seedling leaf (marginal incsions)
See Fig. 1

Entire
Crenate
" Dentate
Serrate
Undulate
Doubly dentate
Other (specify in the NOTES descriptor, 11}

0Entire 1 Crenate 2 Dentate 3 Serrate 4 Undulate 5 Doubly
' dentate

Fig. 1. Leaf division, margin

4.1.4 Seedling pubesence

0  Glabrous
1 Very sparse (few on leaf margins o.nly)
3  Sparse
-5 Intermediate
7

Abundant

4.1.5 Juvenile development

Rate of covering the ground

3 Slow
5 Intermediate
7 Fast

. 4.1.6 Cotyledon refention

3 Early drop
7 Nondropping
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4.2.81 Head cover from subtending leaves

See Fig. 16

0 Apex fully exposed

2 Low (apex visible)

4 Intermediate

6 High (only top of head visible)
8

Apex fully covered by overlapping or twisted leaves

4.7.82 Root, shape in longitudinal section

See Fig. 23

Nonswollen tap root
Triangular

Cylindric

Elliptic

Spheric
"Transverse elliptic -
Inverse triangle
Apically bulbous
Horn

Branched

Other (specify in the NOTES descriptor, 11)

N el * B e B B o R G B L O% I o0 o

O

el - "-\5(" g 0‘5"’ 06\ Q.?')
SR & S &
R o & <
&7 @ » Q
& &
Q& AT oY

Fig. 23. Root, shape in longitudinal section

4.2.83 Root length in relation to width

3  Short
5 Intermediate
7 Long
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4.2.84 Root length [cmj

Measure storage portion
4.2.85 Root diameter [cm]
Measure at widest point

4.2.86 Root width/length ratio

Compute ratio 4.2.85/4.2.84

4.2.87 Root weight [g]

4.2 88 Root, shape of shoulder

See Fig. 24

3 Concave
5 Plane
7  Convex

3 Concave 5 Plane 7 Convex

Fig. 24. Root, shape of shoulder

4,2.89 Root, shape at base ‘

See Fig. 25

Acute
Obtuse
Convex
Plane
Concave

VY Y YW

1 Acute 3 Obtuse 5 Convex 7 Plane 9 Concave

D N UT W=

Fig. 25. Root, shape at base
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4.2.90 Root skin surface texture

3  Smooth
5 Intermediate
7 Coarse

4.2.91 Root exterior colour pattern

Uniform

Bicolour

Multicolour

Mixed colours

Lateral root grooves of different colour than root
Other (specify in the NOTES descriptor, 11)

O N O

4.2.92 Exterior root colour

If more than one colour, specify the colours

White

Yellow

Green

Pink

Red

Purple

Bronze

Brown

Black

Other (specify in the NOTES descriptor, 11)

A0 0 NI N G QN e

Q

4.2.93 Interior root colour

If more than one colour, specify the colour

White

Yellow

Green

Pink

Red

Purple

Other (specify in the NOTES descriptor, 11)

] O Ol W e
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4.2.94 Root flesh colour distribution in fransverse section

See Fig. 26

Uniform

Colour in cortex and cambium

Colour radially distributed in stellate pattern
Concentric rings of colour

Irregular distribution

Other (specify in the N OTES descriptor, 11}

=208, TRV

O © &
1 2 3 4 5

Fig. 26. Root, flesh colour distribution in transverse section

4.2.95 Root flesh texture

1 Crisp
2 Pithy
3 Fibrous

4.2.96 Root pungency

3 Mild
5 Intermediate
7 Strong

4.2.97 Position of 'bulb’ in soil

See Fig. 27

3 Mostly buried
§ Half buried
7 Largely above the soil line

1 Buried 3 Mostly SHalf 7Llargelyahove 9Above
' buriad buried soit ine soil line

Fig. 27. Position of “‘bulb’ in soil
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4.2.98 Root, lateral root emergence on ‘bulb’

See Fig. 28

0 Absent

3 Lower portion
5 Lower half

7 More than half

0 Absent 3 Lower 5 Lawer 7 More
portion half than half

Fig. 28. Root, lateral root emergence in bulb

4.2.99 Lateral root-groove tissue ‘scars”

See Fig. 29

0 Absent

3  Narrow

5 Intermediate
7  Wide

0 Absent 3 Narrow 5 Intermediate 7 Wide

- Fig. 29. Lateral root-groove tissue ‘scars’
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