HANUIN
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NIHHUIN D

IEAIATIY Hoagland's solution (Hoagland and Arnon, 1952)
1. MIMTENTITaza18IUNTH (stock solution)

= o L)
YIFN | msﬁm‘f]umsazmmmmu 1,000 14,

KNO, 10111 .
KH,PO, 27.217.
MgSO,7H,0 98.60 .

2af 2 wiouiluansazaredindu 1,000 va.
CaNO, 205.18 .

= a L)
UYIAN 3 m'sﬂmﬁumsazmﬂwmu 1,000 ua.

H,PO, 10111 .
MnS0,.H,0 0.71 .
ZnS0,.TH,0 0.45 fl.
CuSO,.5H,0 0.02 n.
NaMnO,2H,0 0.0 .

waaf 4 w3sduasazaradiudu 1,000 1.
FeSO,.7H,0 1.39 f.
Na,EDTA 1.86

=

[] at d' § r = 1 r ol 1 é L ‘é
dmduaad 4 1 wialSinasdy 2 daurihiu douniluaSen Na EDTA 8adaunile
14
130U FeSO,.78,0 Tasazasas lnidougungll 80y udrlsulSinasudazdaudlu 500 wa. m
-
A15ATAININDITIVAY

A5 IR 1582810 (working solution) §1150 14954 1,000 ua.

A
PIAN 1 4 Uf.
A
1198 2 538,
YIAN 3 4 .

A
VIAN 4 4 4n.
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MAKUIN Y
fansgadnmadanlfinendnuiniugnuaning liiug 40R,-3-4 hiugra

X X X X X 25
O O O O o =
50
A A 7
O e o
4-4x2R, 4-43%2R,
) 50
X X X
O Q O Q o=
4-4xT9-H-12 4-4x19-H-12
50
X X X
O g ® ? o
4436442 4-4xp4-4-2
50
b X X
® ; O ; g
4 it3 [T 4 113
Fabl4 50
X X
O g O g g
4-4x3-4-1 4-4yF-4-1
50
X . X
O ? O g g
A4-4xB7-1 4-4x67-1
50
X X X
® ? O % g F
A4-4x2M7R-2-1 4-Ax2M7 R-2-1
50
X X X
9 52 O Q g
4-4%19-H-1 4-4x19-H-1
50
X P X X X
O O O O O I
50 i 50 ™ 50 | 50 ™ &0 ™ 5o

* O/; A0R,-3-4



a o i a o o g o o o oot
fimsgafnmadenidendandeiuiganaulasldiug 67 Huiuie

70

X

O

o, O, O, O O, O O O

O\

al A

O O

+O
O‘l

4-4xB4-4-2

e
O\

4-4x2113

+O
O\

4-4x19-H-1

gO

4-4

0J5{0,

O

4-4x64-4-2

o, O,

4-4x19-H-1

O\

£
A
0

O\
O\

X

O

4»4x%-2

Q

4-4x.2—|‘l-;

7

4-4x19-H1-1

0O HO

2-4%64-4-2

4-4x19-H-1

O, O

o, O, O, O O O O O

O\

25

50

50

50

50

50

90

50

50

50

25

50 1

. O’:' 67

50

50

50




71

s ar 4 o a o e o @ o %
Fansgndnmadimlimendandaiufgasaulagliiug 2-4 duiuive

F Fu X X X 25
O ®) O O o =
| 50
y.J X Pl
O % O o
4-4x54-4-2 4-4x64-4-2
50
ol . A X
O Q O % o
4-4x40R,-3-4 4-4x40R,-3-4
50
X A Fd
O g | O o
4-4x15-H-1 4-4%19-F3-1
50
Vol X X
O % % o
4-4x19-H-12 7 4-4x19-H-12
£35i9 50
X A X
O g? O Q o
4-4%54-4-2 4-4x64-4-2
50
X Py A
O % ® Q o b
4-4x40R,-3-4 4-4%40R,-3-4
50
X X N
O g O % o b
4-4x19-H-1 4-4x19-H-1
50
. X A
O ? O g o k
4-4x19-H-12 4-4x19-H-12
50
o X Vol bl Pl
O O O O O =
50 I 50 I 50 ™ 50 I 50 [ 50 B

* O’; 2-4
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o a’ ? = w o @ o &
fansdandnmedienlamesdanidaiuigonaulasldiug 203 Husiugsie

X

O

o, O, O O, O 0O 0O O

O‘x

X

O

=+O

4-4564-4-2

O

4-4X67-1

O

4-4x19-+H-1

O

4-4%57-1

O

4-4x64-4-2

O

4-4%67-1

=+O

4-4x19-H-1

4-4x64-4-2

O‘x

O)"

O\ O‘A O\\

A"

st
g

O‘n O\L O\ O\n

O\

A

O

4-4x6%4—2

4-4X67-1

4-4%18-H-1

HO

4-4X67-1

D

4-4x64

A

-2

+O

4-4X67-1

=0

4-4x19-H-1

4AxpH-4-D

O\

o, O O O O 0O 0O O

O\

50 |

. 0’52113

o0
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[ or 4 = as a o o o
fmslgninmadienlfdieniandaiufg anaslasldiug 2mM7r-2-1 dluiugaie

X X Fd rd X 25
O O O O o =
50
X X ¥4
O % @) o
4-4x57-1 4-4x40R,-3-4
50
A Pl X
O % O o
4-4x87-1 4-4x40K,-3-4
50
r. b X
O 52 O g o
A-4x67-1 4-4%40R,-3-4
50
X Vol X
O 9 O % o =
4-4x67-1 ‘ E; 4-4x40R,3-4
L 50
A X
O 32 O o -
4.45B7-1 4-4x40R,-3-4
50
X A X
O 32 O % o
4-4x87-1 4-4%40R -3~
50
X X X
® Q O ?@ o
4-4x67-1 4-4%40R,-3-4
50
X X X
O O % o
4-4x67-1 4-4%40R,_-3-4
50
Vol X . Vd bl
O O O @) O
5 | 50 I s | 50 ™ 50 | 50 -

* O/: 2MT7R-2-1
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s as i Py o e o 8o o w o
fsnstgadnmadenldiendamdaniufgonalagledug 19-H Wusiuiwe

~

O

o, O, O O O O O O

o,

O',

=+O

4-tl54-4-2

;
HO HO
o

4-4%67-1

5O

4-4%40R,3-4

=HO

4-4x64-4-2

HO +O

4-4x67-1

4-4x40R,-3-4

<:2\

X

X
Q O
4—4x%-2
4—4)(2%—2-1

o, O,

(:2\

4-4yB7-
ol
X 4-4x40R,-3-4
AN

446442

(:1\
+O

4-4X2M7R-2-1

C:ll
53O

4467~

4-4x40R -3-4

(:11
HO

(:2‘
(:2\

b

o, O, O, O, O, O O O, O

<:l\

50 |

* O’-—' 19-H

50 | 50

50
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ar ar 4 o o w o 9 ar o w ot
damsgndnniaiisafitentamaanuggnran Taeldiug 64-4-2 1udiuive

X

O

o, O, O, O O 0O 0O O

O\

X

O

O

4-4x2113

HO

4-4%2113

£
& 8
O =0

A7
B

£ = N
B < &

A

O

O\ O‘A O\

™Y

n..gq
o
Zhe
L

O\ O\ O\ O\A

O\

X

O

4-8x19-H12

4-4x1 Q—é 12

4-4x18-H12
4-4x19-H12
4-4x19-H12

4-4x19-H12

4—4X19-é12

4-$19-H12

I=

O\

o, O, O QO O 0o 0O o

O\

25

50

50

50

50

50

50

50

50

]

50

25

50

o (Foas2

&3]
=]

£
5
QO O

50
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MAHUIN A

=y o [ -1 oy
MIIRATINTTAL YT IUNITN mmﬂwﬂﬂwa

1. ATSIATEH extraction buffer

Tris-HC1 0.05 M pH 8.4 100.00 Haddas
NaCl 150 mM 1.7532 n3u
cysteine 10 mM . 0.1212 a3y
ascorbic acid 1 mM 0.0352 A3
CaCl, 1 mM 0.0294 A3
Na,EDTA 1 mM 0.7444 a3
nicotine 2% 2.00 uanaes

2. MINTIN clectrode buffer

stock A Tris buffer pH 8.3 (x10)

Tris 6.0 U
glycine 288 03U
H,0 adjust 1,000 dnanas

3. pswsandIulsneuysIn

stock B Tris-chloride buffer pH 8.9

HCI 1IN 48 indans

Tris 36.6 N5 dissolve and heat then adjust
TEMED 0.23  iladaas pH© 8.9

H,0 adjust 100 dnddas

filtrate and keep in dark condition
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stock C Tris-chloride buffer pH 6.7

HC1 I N 48

Tris 5.98
TEMED 0.46
H,O adjust 100

uanans

a5

yaaans

Uaaans

filtrate and keep in dark condition

stock DD acrylamide stock

acrylamide

N,N’-methylene bis acrylamide

H,O adjust

28

100

filtrate and keep in dark condition

0.74

stock E (NH,),S,0, solution (fresh prepare can keep 1 week)

ol

{NH,),S,0, 0.1 TN
H,0 1 TGhH
sastaauasnlFlunineSeuna
% 190 Running gel Stacking gel
B (ml) D (ml) H,0 E (b C (m}) D (ml) H,0 E (ul)
{ml) (ml)

7.5 75 17.17 35.35 300 2.50 2.00 15.20 300
8.5 7.5 18.21 34.29 300 2.50 2.00 15.20 300
10 5 14.29 20.71 300 2.50 2.00 15.20 300
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4, mmﬁ’ g1y marker dye solution

bromophenol blue 0.05 Ay
stock C j0  ioaoas
1 GRLE

glycerol

a9 dye solution QudazngIn 85: 15

5. mim’%ﬂu phosphate buffer 0.1 M pH 6.0
gium phosphate (KH,PO J13.6
(K,HPO,) 179 A%y @ie 1000 3iadaAT

stock A: 0.1 M monobasic potas A3 @ 1000 fanaed

stockB:0.1 M dibasic potassium phosphate

Y 1
3§ stock A 87.7 HnR0AT HANAL stock B 12.3 300aAT ahndundendulay pH 1WA 6.0

dg NaOH w38 HC! $al3aas 200 Haddaas

6. P3PS oLl acetate buffer 0.5 M pH 4.8

stock A:05M solution of acetic acid (28.875 ml in 1000 ml)

stock B : 0.5 M solution of sodium acetate (41 g of C.H,0ONa or 68 g of C:HZONa.BHZO n

1000 m))
o ] [
<k B 30.0 Hanna3 Gutinan Yiu pH 489 3f513 100

311 stock A 20.0 fndaas weuiL sto

Nanaas
= A9 o o
7. msmiﬂuﬁﬂamﬂu‘lcﬁu

7.1 peroxidase
stock A : 3-amino-9 ethylcarbazole 420 Janniy
B-napthol 200 Haani
acetone 200 finaaas

| o o g/ 1 a9
xmtﬂﬁ’tﬁmﬁmﬁmnuuﬁ:lmu"lﬂumﬂ?mnﬁqmﬂgné’mu
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stock B : Tris buffer 0.1 M pH 4.0

Tris-hydroxymethyl ammomethane 3.78 afu
acetic acid 405 danans
= g0 b

g 4w g N _— o a
sansdaotinduudanlsu pH 4.0 ilinas 2.5 fas 13l uviadnieumgidiu

stock C : H,0, 3%
H,0, 30% 10 iindnas

= 3 4o Y- ' &
waninduli e 100 Headas aadonlninnasy
2
11 stock A : stock B : stock C Tudasaau 20 : 80 : 1 naaddifiuilodsanu

7.2 acid phosphatase
1. acetate buffer 0.5 M pH 4.8 150.0 Hadaas

o8 o

2. fast blue-B salt 150.0 Haanu

3. 1% -napthy acid phosphate (monosodiumsalt) 150.0 Haansy

4. MgCl, 10% 10 vea

dmsiude 1.2 uez 3 azanelidhfundinssaluiiilaudaduasazatelude 4 asl

7.3 esterase

1. phosphate buffer 0.1 M pH 6.0 150.0 Wadans
2. fast blue-B salt 225.0 Haani
3. 1% napthyl acetate in absolute alcohol 45 {adans

haslude 1 oz 2 aeaelidnduudanseluniaudaduaislude 3 agld
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MARUIN .

ATNNIANUINg 1 tRnmmasysdmaindudawugaiuaumaniedi § 2537-2539

AnA il i 2537 1 2538 7 2539
# dannnn.) URAT(L) JEuatumn.) HART(LN) WFanau(nn.) HAA(LIN)

1 Az 248,88¢.00 8,570,021.00 280,416.00 11,236,807.00 166,843.50 8,268,061.00
2 £fMnIAe1 85,112.00 21,254,834,00 78,942.00 17,267,983.00 31,074.50 15,867,431.00
3 dnnaedeg 52,722.00 2,161.533.00 32,655.0C 1,839,994.00 63,839.50 3,512,340.0C
4 Annein 184,467.00 18,723,913.00 109,093.00 10,072,582.00 179,126.60 16,048,057.00
5 ﬂz'ﬁﬁ'ﬁﬂ’aﬂ ! 8,676.00 10,273,665.00 8,873.00 7,848,523.00 14,646.10 18,367,814.00
6 nzu%qﬂ% [ 26,785.00 61,256,497.00 21,792.00 46,779,419.00 21,921.90 43,492,548.00
7 ﬁﬂﬂ"!ﬁ\n’ﬂié’\i 84,756.00 3,306,587.00 115,145.00 4,836,312.00 209,253.00 8,581,504.00
] ﬂi"ﬂﬂi‘ﬂ?ﬁl 463.00 1,776,826.00 281.00 1,136,770.00 731.00 3,401,840.00
9 fingjsau 410,661.00 10,132,267.00 544,075.00 | 15,666,690.00 65,580.00 1,781,365.00
10 win 2,151.00 1,422,088.00 3,153.00 1,619,875.00 £73.00 971,178.00
11 undama 2,697.00 2,673,315.00 2,460.00 3,051,158.00 1,756.30 2.540,037.00
12 HnA@awaN 16,093.00 4,436,701.00 13,201.00 3,565,856.00 25,804.30 6,120,080.00
13 WRANIN 414.00 521,946.00 1.270.00 1,630,652.00 1,505.20 2,981,620.00
14 wmaly 17,495.00 17,060,104.00 48,755.00 13,476,053.00 31,097.60 12,453,632.00
15 Wﬂuﬁ’ﬂ‘ﬁﬂj §,261.00 11,733,411.00 7,828.00 15,254,215.00 7,458.10 16,149,927.00
16 nezfsnly 274.00 152,106.00 659.00 342,408.00 50.00 16,129.00
17 ﬁL’J furn 84,162.00 1,744,373.00 98,574.00 1,750,296.00 98,872.50 2,122,717.00
18 f‘t&ﬁﬂﬂﬁ") 11,852.00 736,199.00 1,776.00 67,560.00 4.,494.40 169,319.00
19 i Twanang 1,698.00 527,898.00 201.00 76,653.00 14,654.00 4,621,168.00
20 42 1,496,469.00 27,979,364.00 1,648,541.00 37.034,619.00| 1,247,720.40 18,948,003.00
21 Frainm 144,5417.00 31,052,889.00 180,215.00 16,819,453.00 36,275.00 1,329,693.00
22 :‘ﬁvxﬁm 540.00 234,713.00 510.00 78,475.00 51,080.00 6,520,516.00

I 2,887,218.00 238,731,350.00 3,200,415.00 ;| 211,552,362.00| 2,272,574.90 194,267,072.00

N theilg e NesrILANRTLALTEANISINEAT NTNTTN

2539
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AP RANALMINT 2 LHinnuazyaAInrdeenAaTUgAILIANINANTSAN

1l 2537-2539
a1 i #2537 1 2538 1l 2539

i fFuny(nn.) LRA(UW) Psuneu(an.) YaA(LM) dFunni(nn.) Yas(umn)
1 Azn 4,546.00 330,295.00 6.537.00 £34,712.00 7.667.20 797,545.00
2 fnnnmea 2,884.00 1,803,442.00 5.473.00 1,580,806.00 4,956.80 1,988,360.00
3 fnnaden 22,927.00 1,740,242.00 43,826.00 1,505,056.00 5,871.50 1,155,670.00
4 finnea 18,702.00 1,461,739.00 38.552.00 3,288,507.00 40,381.60 | 3.834,743.00
5 nEwdnRan 292.00 470,768.00 1.075.00 1,580,185.00 §32.00 2,129,685 00
6 nevanSa 454200  15414,962.00 3,034.00 9,586,865.00 6,166.40 19,489,230.00
7 | dnanenanads 14,533.00 1,565,421.00 48,378,600 3,001,708.00 33,491.70 3,040,460.00
8 usanled 5.00 45,875.00 15.00 137,812.00 317.50 1,550,960.00
9 Anjeau 511,688.00 | 17.203,208.00 | 1,150.464.00 | 43,466,378.00 | 1.354,570.00 41,876,500.00
10 viin 8,656.00 |  26,113,768.00 ©,758.00 | 34,316,871.00 11,719.80 | 56,165,894.00
11 NeFamna 2671800 |  B4,046,391.00 30,275.06 | 107,634,883.00 34,577.20 | 128,384,230.00
12 finnAves 10,671.00 988,420.00 6,346.00 859,230.00 12,110.70 1,374,524.00
13 KRN 10,784.00 |  12,614,338.00 14,542.00 |  19.697,968.00 13,849.00 22,124,520.00
14 umala 70.551.00 | 58,215467.00 | 122.28500 | 6944258500 | 106,522.80 72,899,606.00
15 fafumn 3,509.00 268,425,00 4,873.00 207,294.00 7,314.00 364,066.00
16 fnilnera 17,131.00 1,102,614.00 36,029.00 2,363,304.00 23,421.20 1,955,639.00
17 | dvalwananu 54,564.00 2,583,470.00 46,360.00 3,573,398.00 37,770.00 2,626,840.00
18 dhavng 1,118.C0 53,196.00 269.00 8,904.00 500.00 18,750.00
19 Al 808,768.00] 46,615599.00 | 1.347,136.00 | 77,579,024.00 | 2437,559.70 |  160,094,725.00
20 fadan - . 7.00 3,246.00 50.00 3,000.00
21 #he - - 20.100.00 287,028.00 - -
22 Fandes 4,371.00 56,022.00 - - - -

93 1,506,061.00 | 273,604,762.00 | 2.915,374.00 | 380,835,870.00 | 4,130,648.10 |  522,875247.00

A thefufAT N9RILANNTUAZIRANSNIAT NINATINNT 2539
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d' = o :’ ar %) as =t =1
AT NMARUINT 3. #an1sAuasEvamudsisausesimiininriu) Anmesala

e gt = et t
gﬂNﬁll‘ﬂllﬂﬁ]'!ﬂﬂ’liﬂﬂﬂiﬂtl?‘ﬁﬂ‘]‘iﬂ']&“‘]

Sowrce of variation d.f. SS MS
Method 2 358.4667 429.2333%*
Error 87 395.6333 4.5475
Total 89 1254.1000

C.V20.84 %
LSD.05 0.0011
LSD.01 0.0014

- o o o g 1 o’ ] =y
AT NAHUINNG 4. ﬂﬁﬂ'ﬁ?ﬂﬂ‘i']Bﬁﬂ'}'!llllﬂ?ﬂi?ﬂ%@\‘lﬂ'\ﬂ?ﬂ!ﬂﬁﬁﬂﬂ%ﬂ yainnaeIa

d‘ s e | L
anraud ldeinnsadn lagdnseiee

Source of variation d.f SS MS
Method 2 80.1556 40.0778 **
Error 87 142.4667 1.6375
Total 89 222.6222

CV17.67%

LSD.05 0.657

LSD.01 0.871
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1 < 3' s =3 e a
A1 NNARLINT 5. #a 113 TeT R dlss o snimiingda 1,000 man@adniy)

Q.+ =1 Ll Ei 9o - Pt 1
yesfinmamonlagnranildnnnisnidalasisnisaie

Source of variation d.f. SS MS
Method 2 40566.9333 20283.4667
Error 12 114696.0000 19558.0000
Total 14 155262.9333

CV10.22%

L8D.05 213.03
LSD.01 298.67

A HMARLINT 6. Hans e zvnulsliusewandacnn./1s) vseinmamieala

gnaaufganageyluganun 2540

Source of variation d.f. S8 MS
Replication 2 7456754 6.744%*
Treatment{variety) 29 43533093 2.715%*
Error 31 5989847 2.975
Total 89 83054561

C.V29.66 %

LSD.05 2119.05
LSD.01 1047.43
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sz TR sdne
d‘ =y o ]
%9 11y usung erunih
al A =) o
U e Uifa 4 NgPNIAN 2517
ds=ian1sans
o tf =1 s = P @ e Qr o =4
duSemsanuisendniaouiate 15uFsuaUaAfINgIA AN IALHEIT 1Y
nsdne 2535

5o = = Qs A = G 1
dufamafiny PSaginmmansiuda (nuasmaad) amanendeseslnl

=) =
Un1sanu 2539



