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} (MgSOJ

(Micronutrient concentration)
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} (K2S01J
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P (MgSQJ
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(H20)
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10 ml
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C C(NH)250
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(Micronutrient concentration)
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480 ¢
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170 ¢
10 ml
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10 ml
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micronutrient concentration

15 ¢

(MnSQO]J 0.5¢

(H3bo3) 0.5 ¢
(ZnSQOJ 0.25 ¢
(CuSO] 0.25 ¢

<Ha0) 11

n 5 HOAGLAD 2

CCa(N03)2] 236 ¢

(KN03) 101 ¢

(K2HP04) 14 g

(MgSOJ 246 ¢

Fe Chelate  (FeNa EDTA) 41 g
(H3BO3) 2.8 ¢
(MnS04) 4.2 g

(CuSOJ 0.6 ¢
C(NHJ2Mo207] 0.04 ¢

(H20) 200 1

Hewitt, E. T., Sand and Water culture Method, 2 nd ed.,
187-246, 1966.
Asher, ¢. J., Dept, of Agri., Univer. of Old, Australia, 1975.
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T
1
Source of d.f. Sum Square  Mean Square F P
Variation
(B) 4 6803.967 1700.992 18.966 0.000
(A) 5 769.141 153.828 1.715*% 0. 148
50 4484.245 89.685
(P*0.05)
COMPARISON A ( ) ( DUNCAN
Al A2 A3 Ad A5 A6
Al - ns ns ns ns
A2 = = ns ns ns
A3 3 v i ns ns ns
A4
A5
ns = non significant ( )

F0-05 ,5.50, = 4-44 F > F I
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2 A ?
Source of d.f. Sum Square  Mean Square F P
Varidtion
() 4 2052.09 513.023 213.414 0.000
(A) 5 63.104 12.621 5.25*  0.001
50 120.194 2.404
(P <0.05)
COMPARISON A ( ) '# DUNCAN

A6 A5 Al A4 A3 A2 = 6.852, 5.891, 5.092, 4.89, 4.243, 3.74

Al A2 A3 A A5 A

Al - ns ns ns ns ¥

A2 - p ns ns ns ¥

A3 - : - ns ns ¥

M- - - - ns

I

ns = non significant ( )
* =z significant ( )

F0.05 (5150, = 4.44 F <F |



3 m
Source of d.f. Sum Square  Mean Square F P
Variation
() ¢4 22591.046 5647.762 5.247 0.001

(A) 5 159300.557  31860.111 29.597 A 0.000
50 53822.539 1076.451

(P<0.05)
COMPARISON A ( ) ( DUNCAN
Al A6 A5 A A2 A3 = 1444, 6.86, 6.78, 5.90, 5.63, 5.56

Al A2 A3 M A5 A

Al -k xx %«
A2 - - ns ns ns
A3 - . . ns ns ns
MULALONGKORN Us ns ns
T N |
ns = significant ( )
* = significant ( )

Foo5 B0 = 4u F 4 <F
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Source of
Variation

B) 4
A

A

d.f.  Sum Square

5475.48
6086.757
50  2608.114

(P<005)
COVPARISON A (

1368.87
1217.351
56.162

)

Mean Square F p

24,373
21,676

0.000
0.000

DUNGAN

Al A5 R AM A A= 50224, 29.557, 26.926, 24.641, 24.224, 18.462

F 0-05

A R A

A’l 9 * *

A

A

*

ns

IN

ns

ns = non significant (

* = significant (

5.5 = 4-44 F

A A

* *

ns NS

nS NS

ns NS

< F



0.000
0.000

Source of  d.f. Sum Square  Mean Square F
Variation
() 4 378.748 94.687 24.56
A 5 462.502 92.500 23.9927¢
50 192.17 3.855
(P<0.05)
COMPARISON A ( ) 1( DINAN
AbABMAAR-= 10393 4119, 3246, £892, 2.753, 2401
AL R B M A K
Al * % * * *
oY ns ns ns ns
A NS ns ns
A ns  ns
A ns
ns = non significant ( )

FO005 ¢c1)

significant (

4.44 =
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I 5 ? [l
Source of  d.f. Sum Square  Mean Square F P
Variation
() 4 2.806 0.702 41.452 0.000
A 5 0.201 0.040 2.38 0.052
50 0.846 0.017
(P 005)1
COMPARISON A ( ) DUNCAN

Al A6 AS A3 AR M =0408 0293 0269, 0223, 0.203

Al R B MDA

Al - s ns

A NS ns

A3 ns ns
M ns
A

ns = significant ( )

FO.05 o , 444 F > F



N

Source of  d.f. Sum Square  Mean Square F P
Variation
A 5 13.242 2.648 3.7 0.003
6 114 0.192
(P<0.05)
COMPARISON A ( ) . DUNCAN

Al ACMAA N=T721 685 615 5925 57, 3.92

AR B M A K

N - * £ Nk %
I, et A I
A3 ns *
M ns ns
A ns
ns = significant ( )
* = significant ( )

FO0.05 ¢ 6 4.95 F < F
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T 8
Source of d.f. Sum Square  Mean Square F P
Variation
A 5 47.823 9.565 195.829*  0.000
6 0.293 0.049
(P<0.05)
COMPARISON A ( ) '# DUNGAN

Al AR A3 A A= 8375 3.875 3.62, 3.515, 3.145, 2.075

AR B M AN

N T T
N - - *ns ons
[ — ns ns

M o- - - - n

A

ns = non significant ( )

* = significant ( )

F0.05 {slej = 485 F <F
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9
Source of  d.f. Sum Square  Mean Square F P
Variation
A 5  T742.04 148.40 6.48" 0.035
5 11449 22.89
(P<0.05)
COMPARISON A ( ) DUNCAN

Al A5 P63 M A = 26275 25385 24718, 20.247, 16.528, 8.718

AR B M A M

Al - % \

A2 * * * *

A ns

A4 * *

Ad

ns =non significant ( )

* = significant ( )

F 005 (5. ) 505 F < F
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10
Source of  d.f. Sum Square  Mean Square F P
Variation
A 5 260729 52. 146 9.84970  0.0127
5 26474 5.295
(P<0.05)
COMPARISON A ( ) DUNCAN

Al A6A3 ASM A = 16.685 16.210, 15975 15.030, 13.830

Al R B M A K

N
[ CN I
A3 ns ns s
A ns ns
A - - - - - ns
ns = significant ( )
* = significant ( )

FO.05 5.05 F P
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A tu

Source of  d.f. Sum Square  Mean Square F P
Variation

(&) 5 3591607 718321 212.605%  0.000
5 16893 3379

(P<0.05)
COMPARISON A ( ) '# DUNCAN
26 A5 A3 M A Al = 68.225, 47.93, 29.41, 24.99, 22345, 19695

Al R B M A K

Al - x %k x x
Y kg * %
% S S
M W e+
pHULALONGKORN UNIVEBSITY:
ns = non significant ( )
* = significant ( )

F005 CSSJ = 505 F <{F
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Source of  d.f. Sum Square  Mean Square F p
Variation

(A) 5  147E5 2957291 26365 0.000
5 560835 112167

(P<005)
COMPARISON A ( ), DU
Al A6 M A3 A A2 =302.65, 19211, 139.47, 12632, 123.68, 73.68

A R B M A MK

A BRI

Iy =y

e

M <oiuu g ¥y N

A5 %

ns = non significant, ( )

* = significant ( )
FO-05 (5 = 505 Foo<F
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Source of  d.f. Sum Square  Mean Square F
Variation

(A) 5  2.96%E5 59218.75 1528.226

5 193.75 38.75
(P <0.05)
COVPARISON A ( 1 [ DUNCAN

Al A3 A4 A2 A6 A5 = 785, 412.5, 380, 375, 355, 325

AR A M A A

Al ¥k % % x
A2 *.ons o *
A3 N B
Mo- - -k
A5 *
ns = non significant ( )
* = gignificant ( )

FO.05 () 5.05 F Sk o

120

0.000
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Source of  d.f. Sum Square
Variation
() ¢4 15.896
(A) 5 1.775
50 2.288
(P<0.05)

COMPARISON A (

Mean Square

3.974
1.555
0.046

)

86.665
33.988

DUNCAN

A5 AL A6 A3 A2 Al = T7.295, 7.24, 7.223, 7.19, T.14, 6.26

Al B M
Al 2 e
A2 ns ns
A3 ns
M
A
ns = significant (
* = significant (

F 0.05 4.44 F

(5,50)

A5

ns

ns

ns

A6

ns

ns

ns

ns
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0.000
0.000



Source of  d.f. Sum Square  Mean Square
Variation

(A) 5 2176291 43558
6 2118887  353.148

(P :0.05)
FO0-05 cs.fi, =4.97 F
.16

Source of  d.f.  Sum Square  Mean Square
Variation

(A) 5 0.187 0.037
6 0.172 0.029
(P=005)
F0'05 3161  =4.95 F
17

Source of  d.f.  Sum Square  Mean Square
Variation

&) 5 20101 4.02
6 39.589 6.598
(P=005)

4-95 F

FO-05 (,)

F

1.233

>

F

1.299 »

> F

F

0.609 *

0.397

0.753

0.698
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Source of  d.f.  Sum Square
Variation
(A) 5 0.033
6 0.025
(P=0.05)
FO0,05 CSSI = 4-95
19
Source of  d.f."  Sum Square
Variation
(A) 5 0.048
6 0.020
(P —0.05)

FO-05 (5.6) =

Mean Square

0.007
0.004

Mean Square

0.010
0.003

4-95 F

1.606*

2,856

> F
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0.289

0.117



2
20
16
12

60

(R1) (Ro) (Rs) (R.)

T, ...

1
(TREATVENT)

T,
2

-
RL,...

R

(T)

(grand total 1G.T)

15
22
17
13

67

14
19
15

o1

14
18
13

52

()

55
19
61
41

236
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13.75 (
19.75 (
15.25 (
1025 (

F)
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L)

14.75 (G.M.)
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(grand mean , G.M)
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3 (ANOVA)
»; : RCB
Source of d.f. NS F
Variation

Replications (R) r-1 R2+.. #Rn2 - CF.  (R)SS m3
b r-1 il

Treatment (T) t-1 T(2+.. #Tt2 - CF. (MSS M
[ t-1 ML

Error R* 1) (r-1)*(t-1) Total ss- (R)SS-(T)SS Error ss M

(r-1)(t-1)
Total br-1  E(each value)2 - CF.
b
r
A4
41 c.F. = )
= (G.T.)2
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4.2 Sum of Squares

Total ss = <o 2 - CF.
= (12)2 +(15)2 +...+(7)2 - CF.
= 3,712 - 3,481
= 2l
Replication S§ = ( )2- CF.
=R +..#Rr2 - CF.
{
= (60)2 +(67)2 +(57)2+(52)2 - CF.
4
=3,510.5 - 3,481.0
=295
Treatments S5 = ( )2- CF.
=T12 +..4Tt2 - CF,
= (55)2 +(79)2 +(61)2 +(41)2 - CF.
= 3,667 - 3481
= 186
Error SS = Total SS - Replications SS - Treatments SS

= 231.0 -29.5 - 186.0
=155
4.3 Mean squares
Replication MS,(M3) = Replication ss
d.f.replications,(r-1)
= 2950

(4-1)=3
9.83



Treatments MS,(M,) =

Error M5, (M)

44 F - values
F(rep.)

F(rep.).

F(treat.)

F(treat.) 3,9
45 1 F

F(rep.) 3.

F((treat.)_

*

4.6 CV.
CV.

Treatment sS

d.f.treatments 1(t-1)

186.00
(4-1)=3
62.00
Error ss

d.f.error,(r-1)(t-1)

15.50
(4-11(4-1) -9
172

Rep MS d.f.(r-1)
Error M

9.83 d.f.3
1.72

5.72

= Treat. M d.f.(t-1)

Error N6
=62 0
1.72
= 36.05
F

d.f.3
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(r-D (t-1)

(r-D (t-1)

572 >3.86 [ F.05c3135]

= 36.05* >3.86 . F.05._

YError M
grand mean
w72 * 100 %
14.75

* 100 %

0.05



5.1

5.2

*k*k

(rank)
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= 889 %
DVRT (Duncan’s new multiple - range test)

1 2 3 4

19.75 1525 1375 10.25

(standard error, )
Sv N

error mean square

= 097 /
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