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Improving Quality of Dendrobium spp. Sprays after Harvesting
1 Influence of Some Chemical Solutions on Quality and Prolonging Vase
Life of Flower Buds.

(Dendrobium spp.)
(BA 10-100 ppm  ST§)

control BA 100 ppm



Title Improving Quality of Dendrobium spp. Sprays after Harvesting
1 Influence of Some Chemical Solutions on Quality and Prolonging Vase
Life of Flower Buds.

By Associate Professor Chomitsiri Suisuwan
Department of Horticulture
Faculty of Agricultural Technology.
King Mongkut Institute of Technology Ladkrabang Bangkok

Abstract

According to buds of orchid cut flowers Dendrobium spp. were yellowing and wilting
when exported to Japan. So these treatments used some chemicals (BA 10 - 100 ppm and
STS) to pulsing bud sprays compared with holding solution and control. The result showed
that 100 ppm BA was the best treatment for prolonging vase life and better than control.
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Improving Quality of Dendrobium spp. Sprays after Harvesting : L
Influence of Some Chemical Solutions on Quality and Prolonging Vase Life of
Flower Buds.

(cytokinins) Nowak
and Rudnicki (1990)
10-100 ppm
(STS, silverthiosulfate)
STS
100 ppm 3

(", 5



1 (Dendrobium Walter Oumae)
(Dendrobium Sakura)

2. BA (Bensyladenine), AgNO3 (Silver Nitrate) NazS203. 5H2
(Sodium thiosulfate)

3 , ,

4

5.

6. R.H.S. Colour chart

L
11 BA 10 - 100 ppm 10
1.2 Sodium thiosulfate (AgS203) Nowak and

Rudnicki (1990)
AgN030.079 g 500' @C
Na2 23 5H2 0.462 ¢ 500 @G
AgNOj Nazs 20 3 ,5H2)
Ag 0.463 mM

12 C



3
(Completely Randomized Design)
1 Control
2-11

12
13

40°c

5.1
5.2
5.3

5.4

12

CRD
3 2
BA 110 - 100 ppm
STS
12°c 12
20°c 12



white group 155 D
yellow-white group 158 ¢
orange-white group 159 B

red purple group 62 C
red group 36 C
orange red group 33 D
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1
)
RH.S Colour Chart
(
1) 2 6 (BA 50 ppm)
3 (BA 20 ppm) 397 ( )
2)
RH.S  Colour Chart
50%
10 (BA 90 ppm)
3.80 ( 1)
( 2) 1 (control)
5 (BA 40 ppm), 2 (BA 10 ppm) 4 (BA 30 ppm)
10 (BA 90 ppm)
1 (control) 3.25 3
3)
( 3)
13 ), 5 (BA 40 ppm), 11 (BA 100
ppm) 1 (control) 433 |
1) 3 (BA 20 ppm)

3.83
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1
,
50%
Oumag) i
( ) ( )7
Control 4.00 a4 325 A
BA 10 ppm 4.00 a 3.38 Dbed
BA 20 ppm 3.97 a 3.50 abed
BA 30 ppm 4.00 a 3.29 cd
BA 40 ppm 4.00 a 3.39 bed
BA 50 ppm 3.97 a 3.47 abed
BA 60 ppm 4,00 a 3.62 abc
BA 70 ppm 4.00 a 3.74 ab
BA 80 ppm 4.00 a 3.64 abc
BA 90 ppm 4.00 a 3.80 a
BA 100 ppm 4.00 a 3.79 a
STS 4.00 a 317 a
4.00 a 3.63 ahc
17 2-12 =
B =
2

white group 155 D

4.33 afl
4.00 a
3.83 a
4.00 a
4.33 a
4,00 a
4.00 a
417 a
417 a
417 a
433 a
4.00 a
433 a

50 %

(Dendrobium  Walter

50 %
\\
11.00 A
11.83 c¢d
17.00 ab
16.67 ah
15.33 be
16.50'ab
15.00 be
10.17 d
15.83 ab
16.67 ah
19.67 a
17.33 ab
13.83 Ded

BA (6-henzyl adenine)

STS

3

50 %
()
12.50 cd4
13.67 bed
16.67 a
16.33 ab
16.00 ab
16.33 ab
1117 d
15.83 ab
15.17 abc
15.17 abc
1733 a
15.00 abc
14.67 abc

4, yellow-white group



158 C 3, orange-white group 159 B

3
50 %
4, yellow white group 158 C
2
4

95%

1

white group 155 D
3, orange-white group 159 B
1

Duncans Multiple Range test



4) 50 %
50%
11 (BA 100 ppm)
1967 1)
13 ( ), 2 (BA 10 ppm) 1
(control) 8 (BA 70 ppm) ( 4)
5 (BA 40 ppm) 7 (BA 60 ppm)
8 (BA 70 ppm) 1017 5
5) 50 %
50%
11 (BA 100
ppm) (133 1)
! 1 (control) 7 (BA 60 ppm) ( 5)

2 (BA 10 ppm)
7 (BA 60 ppm) 1117



2
)
RHS Colour Chart
7 (BA 60 ppm)
3.76 ( 2)
( )
2)
RH.S  Colour Chart
50%
( 1)
2 (BA 10 ppm) 3.52 ( 2) 3
(BA 20 ppm) 2.85 3
3)
( 9)
2 (BA 10 ppm)
45 ) 11 (BA 100 ppm) [}

(BA 60 ppm) 333



2
50%
Oumae)
7

(
1) Control 4,00 &
2) BA 10 ppm 3.93 a
3) BA 20 ppm 3.93 a
4) BA 30 ppm 3.94 3
5) BA 40 ppm 3.93 a
6) BA 50 ppm 4.00 a
7) BA 60 ppm 3.76 b
8) BA 70 ppm 4.00 a
9) BA 80 ppm 4.00 a
10) BA 90 ppm 3954
11) BA 100 ppm 4.00 a
12) STS 3.90 a
13) 4.00 a

7 2-12 =

B =

il

10

345 &
3522
2.85 a
3.37 a
3.18 a
43
3.38 a
3.36 a
331 a
347 a
3.42 a
3.33 a
3.37 &

white group 155 D 4

,-orange-white group 159 B 2

50%

(Dendrobium  Walter

50 %
() A\
4.00 ad 13.67 cd&
450 a 14.17 cd
3.50 a 14.50 bed
3.67 a 1550 be
3.50 a 14.83 bed
4.00 a 13,50 d
333 a 15.00 bed
3.50 a 14.33 bed
3.67 a 16.17 b
3.67 a 14.83 bed
3.33 a 18.17 a
3.50 a 14.33 bed
4.00 a 15.00 bed

BA (6-benzyl adenine)

STS

3

50 %

()
12.67 b&l
1333 b
13.50 b
14.00 ab
1450 ab
1317 b
12.83
13.50 b
1433 ab
14.00 ab
15.67 a
1267 b
1283 b

. Yellow-white group 158 ¢ 3

1



50 % white group 15 D 4
. yellow-white group 158 C 3 ,  Orange-white
group 159 B 2 , 1
4
Duncan’s Multiple Range test
95%



6 (BA 50 ppm)

50%
11 (BA 100 ppm)

2 (BA 10 ppm),
7 (BA 60 ppm),
12

12

50 %
50%
11 (BA 100 ppm)
1817 2)
9 (BA 80 ppm) ( 9)
135
50 %
1567 )

8 (BA 70 ppm), 3 (BA 20 ppm),

6 (BA 50 ppm) 3 ( )
12 (STS) 1 (control) ( 10)

1267



3.75

ppm)

13

RHS Colour Chart

1 (control)® 11) 1
3.69-4 ( J)

R.H.S Colour Chart
50%
11 (BA 100 ppm)

4 ( 3)
3 (BA 20 ppm) 1 (control) ( 12)
1 (control) 341
( 13)
13 ( ) 2 (BA 10
467 | 3)

1 (Control) 3.33
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3 ,
1 ]
50%
50% (Dendrobium  Walter
Oumag) 3
7
50 % 50 %
- N () \ ()

1) Control 3.75 341 tr7 3.33 adl 12.33 ah' 13.17 bed
2) BA 10 ppm 3.98 a 3.74 4 467 a 11.50 abc 10.67 de
3) BA 20 ppm 3.96 a 3470 417 a 8.67 ¢ 9.33 ¢
4) BA 30 ppm 4.00 a 3.89 a 450 a 11.33 abed 11.67 ede
5) BA 40 ppm 3.98 a 377 a 4.00 a 10.83 hede 11.33 ede
6) BA 50 ppm 4,00 a, 3.89 a 4.33 a 10.67 bedef 12.00 bed
7) BA 60 ppm 3.97 a 3.95 a 4.17 a 10.50 bedefg 11.00 ede
8) BA 70 ppm 4.00 a 381 a 417 a 9.50 defg 11.50 ede
9) BA 80 ppm 4.00 a 3.92 a 4.00 a 8.83 fg 10.67 de
10)BA 90 ppm 4.00 a 3.75 2 3.67 a 9.33 efg 11.50 ede
11)BA 100 ppm 4,00 a 4.00 a 4.33 a 12.83 a 16.50 a
12)STS 4.00 a 379 a 450 a 9.83 edefg 12.33 bed
13) 4.00 a 3.84 a 4.67 a 11.67 ahc 14.00 b

7 2-12 = BA (6-benzyl adenine) ~ STS

B =
2 3

white group 155 D 4 , - Yellow-white group



15

158 C 3 ,orange-white group 159 B 2
1
3
50 % white group 155 D 4
. yellow-white group 158 C 3 , orange-white
group 159 B 2 , 1
4

Duncan’s Multiple Range test
95%
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4) 50 %
50%
11 (BA 100
ppm) 1283 | 3)
12 (STS), 8 (BA 70 ppm), 10 (BA %0
ppm), 9 (BA 80 ppm) 3 (BA 20 ppm) ( 14)
5 (BA 40 ppm), 6 (BA 50 ppm) !
(BA 60 ppm) 3 (BA 20 ppm)
8.67
5) , 50 %
50% il
(BA 100 ppm) Lotw  ( 3)
B ) 1)
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4
)
RH.S Colour Chart
( 16) 13
( ), 2 (BA 10 ppm) 11 (BA 100 ppm)
4 ( 4) 8 (BA
70 ppm) 3.9
2)
RH.S Colour Chart
50%
2 (BA 10 ppm)
3.92 ( 4)
6 (BA 50 ppm), 7 (BA 60 ppm), 13 ( ),
9 (BA 80 ppm), 8 (BA 70 ppm), 1 (control), 5 (BA 40
ppm)( 17) 10 (BA 90 ppm)
3.46
3)
2 (BA 10 ppm)
517 | 4) 8 (BA 70 ppm),
10 (BA 90 ppm), 9 (BA 80 ppm), 6 (BA 50 ppm), 1
(Control) ( 18)
1 (Control) 333

101099



4
50%
Oumae)
i)
(
1) Control 3.91 a
2) BA 10 ppm 4.00 a
3) BA 20 ppm 3.95 a
4) BA 30 ppm 3.96 a
5) BA 40 ppm 3.94 a
6) BA 50 ppm 3.93 2
7) BA 60 ppm 3.96 a
8) BA 70 ppm 3.90 a
9) BA 80 ppm 3924
10)BA 90 ppm 391 4
11)BA 100 ppm 4.00 a
12)STS 394 a
13) £.00 a
7 2-12 =

13

il

)7
3.52 cd
3.92 a
3.81 ahc
3.77 abe
3,52 cd
3.63 bed
3.62 bed
3.53 cd
3.60 cd
3.46 d
3.90 ab
3.67 abed
3.61 cd

white group 155 D

)
333 ¢
517 a
4.67 ab
4.17 abc
4.00 abc
3.50 be
4.17 abc
3.83 he
3.50 be
3.67 be
4.17 abce
4.17 abc
4.67 ab

50%

(Dendrobium  Walter

50 %

A\
13.00 a
11.50 abc
9.67 bed
10.83 abed
8.17 d
10.17 abed
10.00 abed
12.67 ab
11.33 abc
9.33 cd
12.33 abc
12.33 abc
12.33 abc

BA (6-benzyl adening)

STS

3

50 %

()
12.33 ab
10.83
12.00 ab
11.83 ab
10.00 b
1083 b
12.33 ab
13.83 a
1117 ab
1017 b
12.83 ab
12.83 ab
14.00 a

4, yellow-white group
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158 C 3, orange-white group 159 B 2
1 :
3
50 % white group 155 D 4
yellow-white group 158 C 3, orange-white group 159 B
2 1
4

Duncan’s Multiple Range test
95%
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4) 50 %
50%
1 (Control)
B 4)
3 (BA 20 ppm), 10 (BA 90 ppm) 5 (BA
40 ppm) ( 19
5 (BA 40 ppm) 8.17
5) 50 %
50% 13
( ) A
4) 2 (BA 10 ppm), 6 (BA 50 ppm)
10 (BA 90 ppm) 5 (BA 40 ppm) ( 20)

5 (BA 40 ppm) 10



2

5
)
RH.S Colour' Chart
13 ( ), 4
( 5 Control ( 21)
36
2)
RHS  Colour Chart
50%
( 22) 13.(
) 392 ( )
7 (BA 60 ppm), 3.93
3)
13 ( )
417 5) control ( 23)

9 (BA 80 ppm),



1) Control

2) BA 10 ppm
3) BA 20 ppm
4) BA 30 ppm
5) BA 40 ppm
6) BA 50 ppm
7) BA 60 ppm
8) BA 70 ppm
9) BA 80 ppm
10)BA 90 ppm

11)BA 100 ppm
12)STS

13)

50%

3.60 a
378 a
3.96 a
3.98 a
3.86 2
3.86 a
399 a
381 a
3.83 a
3.89 a
3.95a
3.98 a
4,00 a

3.83 a
361 a
3.83 a
377 a
3.78 a
3.87 a
3.53 a
3.74 1
371 a
374 a
3.78 a
3.82 a
3,92 a

3.67 ab
2.67 cd
2.50 d
3.00 bed
2,67 cd
2.50 d
2.83 cd
2.50 cd
3.33 be
2.67 cd
2.50 d
2.67 cd
417 a

50%

(Dendrobium Sakura)

50 %

\! )
10.17 a 14.17 a
433 b 5.67
483 b 6.67
5.00 b 717 b
5.00 b 6.50 b
500 b 583 b
483 b 7.00 b
6.17 b 7170
6.50 b 6.67 b
6.00 b 6.50 b
483D 8.00 b
483D 6.17 b
9.67 a 1433 a

50 %



13

50%

1047
) (

1 (control) (

(

50 %
50%
1 (Control)
9)
24)
50 %
13
1433 | 5)
25)



R.H.S Colour Chart

393 - 4.0 ()

2) ,
RHS  Colour Chart
50%
7 (BA 60 ppm)
437 ( 6)
( 21) 12 (STS)
341
3)
13 ( ) 417
( 6) 1 control ( 28)

9 (BA 80 ppm),
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1) Control
2) BA 10 ppm
3) BA 20 ppm
4) BA 30 ppm
5) BA 40 ppm
6) BA 50 ppm
7) BA 60 ppm
8) BA 70 ppm
9) BA 80 ppm
10)BA 90 ppm
11)BA 100 ppm
2)STS
)

—

13

50%

3.98 a
3.99 a
4.00 a
4.00 a
4.00 a
4.00 a
3.98 a
393 a
4.00 a
399 a
4.00 a
399 a
4.00 a

3.74 a
3.42 4
3.56 a
3.55a
3.63 a
3.50 a
487 a
3.75 a
3.49 a
3.48 a
3524
341 a
3.83 a

(=
3.67 ab
2.67 cd
2.50 d
3.00 bed
2.67 cd
2.50 d
2.83 cd
2.50 d
3.33 be
2.67 cd
2.50 d
2.67 cd
417 a .

50%

(Dendrobium Sakura)

50 %

(%)
12.00 a
517 D
533-b
533 b
6.33 b
4.67 b
517 b
550 b
6.33 b
5.50 b
4.83 b
483 b
11.83 a

()
1150 a

6.17

533D
767D
6.33 b
550D
733 b
7.83 b
733D
583D
6.50 b
517D
1183 a

50 %



) 50 %

' 50%
1 (Control)
1200 6)
13 ( ) ( 29)
5) ' 50 %
50% 13
( ) 1183 | 6)

1 (control) ( 30)
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15

(BA 100 ppm)

)
2 4

BA 100 ppm

21

4 3 4 ,
I
11 (BA 100 ppm) 3
7 (BA 60 ppm) 2
4) 11 (BA 100 ppm)
U/ &3
4 (
50 %
50 % 4
13 LA R 11 (BA 100 ppm)
4 1 (control)
50%
50 %
L2, 3
4 13 (

10

il



28

0°c 3
BA
senescence (, 2529) (2534)
BA 100 ppm ' 20 %
4
3 L2 3
4 3
2°
2.
2.1
, 2
\\ =5 8
2.2
2 ,
(5 6
2.3
2 13 (
)
BA 10 - 100 ppm  STS Contorl
24 50 %
50% 2
1 (Control) ,

( ) 2



2.5
50 %
23-25
Control
3.
31
1-3
T
BA
3.2

Rudnicki (1990)

13

29

1 (Control)l

4 -

6

2

0% 2

13 (
Control

BA

Nowak and



40°

STS (silverthiosulfate)

BA

30

BA

Control

12 ¢ I
100 ppm

10 - 100 ppm,



3l

. 253,
I 73) 323- 39,
2599, o ,
1% .
.25

Nowak, J. and R.M. Rudnicki. 1990. Postharvest Handling and Storage of Cut Flower, Florist
Greens and Potted Plants. Timber Press, Inc., Singapore. 210 p.
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Walter Oumae)

Analysis of Variance

Source
Treatment
EX. Error
Total

df
12
26
38

S

0.005
0.011
0.016

cv. = 051%

33

MS F
0.000 0.919"
0.000

0.000

F .05
2.15

(Dendrobium

F .01
2.96



34

(Dendrobium
Walter Oumae) 1
Analysis of Variance
Source df SS MS F F.05 F .01

Treatment 12 1,343 0.112 2.985** 2.15 2.9
Ex. Error 26 0.975 0.037
Tot 3B 2.317 0.061

cv. = 544%
NAME ID  MEAN RANKED AT PROBABILITY LEVEL .01
TRIO 3.796667 A
TR11 3793333 A
TR12 3773333 A
TR8 3.736667 AB
TR9 3643333 AB
TR13 3633333 AB
TR7 3616667 AB
TR3 3503333 AB
TR6 347  AB !
TR5 339 AB
TR2 3.376667 AB
TR4 329  AB
TR1 3.246667 B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN " MULTIPLE RANGE TEST.



NAME ID
TRIO
TRI
TR12
TR8
TRY
TR13
TRY
TR3
TR6
TRS
TR2
TR4
TRI

MEAN
3.796667 A
3.793333 A
3.7713333 A
3.736667 AB
3.643333 ABC
3.633333 ABC
3.616667 ABC
3.503333 ABCD
347 ABCD
3.39 BCD
3.376667 BCD
3.29 CD
3246667 D

35

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN " MULTIPLE RANGE TEST.
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Walter Oumae) 1
Analysis of Variance

Source of S MS F
Treatment 12 1.026 0.085 0.784N\6
Ex. Error 26 2.833 0.109
Total 3B 3.859 0.102

CV.  800%

(Dendrobium

F.05
2.15

F .01
2.96



37

50% ‘ (Dendrobium
Walter Oumae) 1
Analysis of Variance

Source df SS MS F F .05 F 0L
Treatment 12 270974 22581 5.436** 2.15 2.96
Ex. Error 26 108.000 4154

Total 3 378.974 9973
CV = 1346%

NAME ID = MEAN RANKED AT PROBABILITY LEVEL .01

TR11 19.66667 A

TR12 17.33333 AB

TR3 17 ABC

TR4 16.56667 ABC

TRIO 16.66667 ABC

TR6 165  ABC

TR9 1583333 ABCD

TRS 1533333 ABCD

TR7 15 ABCDE

TR13 1383333 BCDE

TR2 1183333  CDE

TRI 1 DE

TR8 10.16667 E

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN " MULTIPLE RANGE TEST.



NAME D
TRI11
TR12
TR3
TR4
TRIO
TR6
TR9
TRS
TR7
TRI13
TR2
TRI
TR8

MEAN

19.66667 A
17.33333 AB
i AB
16.56667. AB
16.66667 AB
165 AB
1583333 AB
1533333 BC
15 BC
1383333  BCD
1183333  CD
i} D
10.16667 D

MEAN NOT SHARING LETTER IN

DUNCAN " MULTIPLE RANGE TE,

38

RANKED AT PROBABILITY LEVEL .05
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5
50%
(Dendrobium Walter Oumae) ' 1
Analysis of Variance
Source of $S MS F FB FO
Treatment 12 108.923 9.077 4.357** 2.15 2.96
Ex. Error 26 b4.167 2.083
Total 3B 163.090 4292
CV = 958%
NAME ID  MEAN RANKED AT PROBABILITY LEVEL .01
TR11 17.33333 A
TIG 16.66667 A
TR6 16.33333 A
TR4 16.33333 A
TR5 16 AB
TR8 1583333 AB
TRIO 15.16667 AB
TRI 1516667 AB
TR12 15 AB
TR13 14.66667 ABC
TR2 13.66667 ABC
TR1 125 BC
TR7 1116667 ¢

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN ™ MULTIPLE RANGE TEST.



NAME ID  MEAN

TRI11 1733333 A
TR3 16.66667 A
TR6 1633333 AB
TR4 16.33333 AB
TRS 16 AB
TR8 1583333 AB
TRIO 1516667 ABC
TR9 1516667 ABC
TR12 15 ABC
TR13 14.66667 ABC
TR2 13.66667  BCD
TRI 125 CD
TRY 11.16667 D

MEAN NOT SHARING LETTER IN
DUNCAN’S MULTIPLE RANGE TEST.

40

RANKED AT PROBABILITY LEVEL .05



41

"(Dendrobium  Walter
Oumag) 2
Analysis of Variance

Source df S MS F F .05 F 01
Treatment 12 0.160 0.013 2.887* 2.15 2.9
EX. Error 26 0120 0.005
Total 38 0.280 0.007

CV = 172%
NAME D MEAN RANKED AT PROBABILITY LEVEL .01

TR13 4 A

TRI 4 A

TR11 4 A

TR6 4 A

TR9 4 A

TR8 4 A

TRIO 3953333 A

TR4 3.94 A

TR2 3933333 A

TR3 393 A

TR5 3926667 A

TR12 3903333 A

TR7 3763333 A

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN ' MULTIPLE RANGE TEST.



Analysis of Variance

Source df
Treatment 12
Ex. Error 26
Total 3

Walter Oumae)

1.026
1103
2.130

cv = 6.17%

42

MS
0.086
0.042
0.056

F
2.015\6

F .05
2.15

(Dendrobium

F .0l
2.96
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Walter (! ae) 2
Analysis of Variance
Source df SS MS F
Treatment 12 4.026 0.335 1.495\6
Ex. Enror 26 5833 0.244
Total 3B 9.859 0.259

CV.  1278%

(Dendrobium

F .05
2.15

F .01
2.96



Walter Oumae)

Analysis of Variance

Source df S
Treatment 12 52.436
EX. Error 20 24.833
Total 38 11.269

CV =655%

NAME =~ ID ~ MEAN

TRI11 18.16667 A
TR9 16.16667 AB
TR4 155 BC
TR13 15 BC
TR7 15 BC
TR5 1483333 BC
TRIO 1483333 BC
TR3 145 BC
TR12 1433333  BC
TR8 1433333  BC
TR? 14.16667 BC
TR1 13.60667 BC
TR6 135 C

44

50% ‘ (Dendrobium

MS F F.05 F 0L
4310 4.575** 2.15 2.96
0.955
2.033

RANKED AT PROBABILITY LEVEL .01

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN* MULTIPLE RANGE TEST.



NAME D
TRI11
TR9
TR4
TR13
TR7
TRS
TRIO
TR3
TR12
TR8
TR2
TRI
TR6

MEAN
18.16667 A
16.16667
165

15

15
14,8333
14.83333
145
14.33333
14.33333
14.16667
13.66667
135

B
BC
BCD
BCD
BCD
BCD
BCD
BCD
BCD
CD
CD
D

45

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN ’

MULTIPLE RANGE TEST.



1

Analysis of Variance

Source
Treatment
EX. Error
Total

NAME
TRI11
TRS
TRY
TRIO
TR4
TR8
TR3
TR2
TR6
TR13
TR7
TR12
TRI

0

46

50%

(Dendrobium Walter ( nae) 2
df SS MS F F .05 F .01
12 21.397 2.283 2.343* 2.15 2.%
26 25.333 0974
3 52.731 1.388
oV = 5%
MEAN RANKED AT PROBABILITY LEVEL 01
15.66667 A
145 AB
1433333 AB
14 AB
14 AB
135 B
135 B
1333333 B
1316667 B
1283333 B
1283333 B
12.60667 B
12.60667 B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN "’

MULTIPLE RANGE TEST.



47

1

(Dendrobium

Walter Oumae) 3
Analysis of Variance
Source df S MS F F .05 F 01
Treatment 12 0.167 0.014 5.224** 2.15 2.96
EX. Error 26 0.069 0.003
Total 3B 0.236 0.006
CV =130%
NAME ID  MEAN RANKED AT PROBABILITY LEVEL .01
TR13 4 A
TR12 4 A
TR11 4 A
TRIO 4 A
TR9 4 A
TR8 4 A
TR4 4 A
TR6 4 A
TR2 3976667 A
TRS 3976667 A
TR7 - 3973333 A
TR3 3963333 A
TR1 375 B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN* MULTIPLE RANGE TEST.



48

NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05

TRI13 4 A
TR12 4 A
TRI11 4 A
TRIO 4 A
TRY 4 A
TR8 4 A
TR4 L A
TR6 4 A
TR2 3.976667 A
TRS 3.976667 A
TR7 3973333 A
TR3 3.963333 A
TRI 3.75 B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’" MULTIPLE RANGE TEST.



49

12

Walter Oumae)
Analysis of Variance

(Dendrobium

Source o S MS F F 05 F 0L
Treament 1 10720089 498t 215 296
EX. Error 26 0.468 0.018
Total % 150 0041

OV =3.54%

NAME 1D MEAN RANKED AT PROBABILITY LEVEL 01
TR . 4 A
TRY 3946667 A
TRY 30 A
TR6 389 A
TRY 38 A
TRI3 3 A
TRS 3813333 A
TR 379 AB
TRS 3766667 AB
TRIO 3746667 AB
TR? 3744333 AB
TR3 347 BC
TRL 341333 C

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN ™ MULTIPLE RANGE TEST.



NAME D
TR11
TR7
TRY
TR6
TR4
TR13
TR8
TR12
TRS
TRIO
TR2
TIG
TRI

MEAN
4
3.946667
3.92
3.89
3.89
3.84
3.813333
3.79
3.766667 A
3.746667 A
3.744333 A
347
3413333

> > > > > > > >

B
B

50

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’

MULTIPLE RANGE TEST.



13

Analysis of Variance

Source
Treatment
EX. Error
Total

df

26
38

CV

Walter Oumae)

S
5.308
11,000
16.308

1552 %

51

MS
0.442
0423
0.429

F
1.045N6

F .05
2.15

(Dendrobium

F .01
2.96



14

Analysis of Variance

Walter Oumae)

Source df
Treatment 12
Ex. Error 26
Total 3

CV =928%

NAME ID  MEAN
TR11 12.83333
TR1 12.33333
TR13 11.66667
TR? 115
TR4 1133333
TR5 10.83333
TR6 10.66667
TR7 105
TR12 9.833333
TR8 95
TRIO 9.333333
TR9 8.833333
TR3 8.666667

S
62423
25.167
87.590

AB
ABC
ABC
ABCD
ABCDE
ABCDE
ABCDE
BCDE
CDE
CDE
DE
E

52

50% (Dendrobium
3
MS F F.05 F .01
5.202 b.374** 2.15 2.96
0.968
2.305

RANKED AT PROBABILITY LEVEL .01

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN > MULTIPLE RANGE TEST.



NAME D
TRI11
TRI
TR13
TR2
TR4
TRS
TR6
TR7
TR12
TR8
TRIO
TR9
TR3

MEAN
12.83333
12.33333
11.66667
115
11.33333
10.83333
10.66667
105

A

AB

ABC

ABC

ABCD
BCDE

BCDEF

BCDEFG

0.833333 BCDEFG

95

0.333333
§.833333
6.666667

DEFG
EFG
FG

G

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN. COMMON DIFFER SIGNIFICANTLY BY

DUNCAN " MULTIPLE RANGE TEST.



15

54

50%

(Dendrobium Walter Oumae) 3
Analysis of Variance
Source df SS MS F F .05 F 01
Treatment 12 115.308 9.609 6.298** 2.15 2.96
Ex. Error 26 39.667 1526
Total B 154.974 4078
CV =1032%

NAME ID  MEAN RANKED AT PROBABILITY LEVEL .01
TR11 165 A
TR13 14 AB
TR1 13.16667  BC
TR12 1233333 BCD
TRO 12 BCD
TR4 11.66667 BCD
TRIO 115 BCD
TR8 115 BCD
TR5 1133333  BCD
TRY 11 BCD
TRY 10.66667  CD
TR2 10.66667  CD
TR3 9.333333 D

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN * MULTIPLE RANGE TEST.



NAME D
TRI11
TR13
TRI
TR12
TR6
TR4
TRIO
TR8
TRS
TR7
TR9
TR2
TR3

MEAN
165

14
13.16667
12.33333
12
11.66667
115

115
11.33333
il
10.66667
10.66667
0.333333

A

B
BC
BCD
BCD
CDE
CDE
CDE
CDE
CDE
DE
DE
E

55

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN * MULTIPLE RANGE TEST.



16

Walter Oumae)
Analysis of Variance

Source df S
Treatment 12 0.043
EX. Error 26 0.087
Total 3 0.130

CV 147 %

56

MS
0.004
0.003
0.003

F
1079\

F.05
2.15

0

(Dendrobium

F .01
2.96



iy

Analysis of Variance

Walter Oumae)

Source df SS
Treatment 12 0.797
Ex. Error 26 0.607
Total 3B 1.404

cv = 418%
NAME ID  MEAN
TR2 3923333 A
TR11 3899  AB
TR3 3.805667 ABC
TR4 3.760667 ABC
TR12 3673333 ABCD
TR6 363 BCD
TR7 3.62 BCD
TR13 3606667  CD
TR9 3596667  CD
TR8 353 CD
TRI 3522333 CD
TR5 352 CD
TRIO 3456 D

o7

(Dendrobium

MS " F F .05 F 01
0.066 2.845* 2.15 2.96
0.023
0.037

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN " MULTIPLE RANGE TEST.



58

18 1
(Dendrobium
Walter Oumae) 4
Analysis of Variance

Source df SS MS F F .05 F 01
Treatment [V 10.103 0.842 2.264* 2.15 2.96
Ex. Error 26 9.667 0372

Tota % 19769 052
oV o= 14%%

NAME = ID  MEAN RANKED AT PROBABILITY. LEVEL 05

TR? 5166667 A

TRI3 4,666667 AB

TR3 4,666667 AB

TRI2 4.166667 ABC

TRIL 4.166667 ABC

TRY 4.166667 ABC

TRT 4.166667 ABC

TRS 4 ABC

TRS 3833333 BC

TRIO 3666667 BC

TRY 35 BC

TR6 35 BC

TRL 3 ¢

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN " MULTIPLE RANGE TEST.



59

19
50%
(Dendrobium Walter Oumae) 4
Analysis of Variance

Source df $S MS F F .05 F 01
Treatment 2 80.231 6.686 2.426* 2.15 2.96
Ex. Error 26 71.667 2.156

Total 3 151.897 3.997
cv o= 1502%

NAME ID  MEAN RANKED AT PROBABILITY LEVEL .05

TR1 13 A

TR8 12.66667 AB

TR13 12.33333 ABC

TR12 12.33333 ABC

TR11 12:33333 ABC

TR2 (6, VHBEC

TRI 11.33333 ABC

TR4 1083333 ABCD

TR6 10.16667 ABCD

TRY 10.  ABCD

TR3 9.666667  BCD

TRIO 0333333 CD

TR5 8.166667 D

MEAN NOT SHARING LETTER IN
DUNCAN’ MULTIPLE RANGE TEST.



2

Analysis of Variance

Source
Treatment
EX. Error
Total

NAME
TRI13
TR8
TR12
TRI11
TR7
TRI
TR3
TR4
TR9
TR2
TRE
TRIO
TRS

df
12
26
3

0

60

50%

(Dendrobium Walter Oumae) 4

S
59.103
59.167
118.269

v = 26%

ID  MEAN

14 A

1383333 A

12.83333 AB
12.83333 AB
12.33333 AB
12.33333 AB
12 AB
1183333 AB
1116667 AB
1083333 B
1083333 B
10.16667 B
10 B

MEAN NOT SHARING LETTER

DUNCAN"

MULTIPLE RANGE TEST.

MS F F .05 F .01
4925 2.164* 2.15 2.96
2.216
3.112

RANKED AT PROBABILITY LEVEL .05



21
Sakura)
Analysis of Variance
Source df SS
Treatment 12 0457
Ex. Error 26 0.791
Total 38 1.248

V. 449%

6l

MS
0.038
0.030
0.033

F
1.253"

F .05
2.15

(Dendrobium

F .01
2.96



62

22

(Dendrobium Sakura) 5
Analysis of Variance

Source df S MS F F .05
Treatment 12 0.392 0.033 0.986" 2.15
EX. Error 26 0.861 0.033
Total 3 1.252 0.033

CV.  4.84%

F 01
2.96



23

Sakura)

Analysis of Variance

Source of S
Treatment 12 9.756
EX. Error 26 4,833
Total 3B 14590

CV =1488%

NAME ID  MEAN

TR13 4166667 A
TR1 3006067 AB
TR9 3333333  ABC
TR4 3 BC
TR7 2833333  BC
TR12 2666667 BC
TR? 2666667  BC
TRIO 2.666667  BC
TR5 2.666667  BC
TR11 25 C
TR8 25 C
TR6 25 C
TR3 25 C

63

(Dendrobium

MS F F .05 F .01
0.813 4,374 2.15 2.96
0.186
0.384

RANKED AT PROBABILITY LEVEL .01

«

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN* MULTIPLE RANGE TEST.



NAME ID
TR13
TRI
TR9
TR4
TR7
TR12
TR2
TRIO
TRS
TRI1
TR8
TR6
TR3

MEAN

4166667 A
3.666667 AB
3333333 BC

3 BCD
2833333  CD
2.666667  CD
2.666667  CD
2.666667  CD
2.666667  CD
2.5 D
25 D
2.5 D
25 D

64

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN "’

MULTIPLE RANGE TEST.



Sakura)

Analysis of Variance

Source df $S
Treatment 12 126.756
Ex. Error 26 34.333
Total 38 161.090

cv =1936%

NAME ID  MEAN
TRI 10.16667 A
TRI13 9.666667 A
TRY 6.5 B
TR8 6.166667 B
TRIO 6 B
TR6 5 B
TR5 5 B
TR4 5 B
TR12 4833334 B
TR11 4833334 B
TR7 ' 4833334 B
TR3 4833334 B
TR2 4333334 B

24

65

50% (Dendrobium

MS F F 05 F 01
10563 1999 215 296
1321
4239

RANKED AT PROBABILITY LEVEL 01

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN " MULTIPLE RANGE TEST.



NAME D
TRI
TR13
TR9
TR8
TRIO
TR6
TRS
TR4
TR12
TRI11
TR7
TR3
TR2

MEAN
10.16667 A
9.666667 A
6.5
6.166667
6
5
5
5
4.833334
4833334
4.833334
4.833334
4333334 B

B
B
B
B
B
B
B
B
B
B

66

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’ MULTIPLE RANGE TEST.



67

25
50%
(Dendrobium Sakura) 5

Analysis of Variance

Source of 5 MS : F 05 F L
Treatment 0 05167 /a3 11400 215 29
EX. Error 20 58.000 2.231

Total 38 363.167 9.557
CV. =1907%

NAME ~ ID  MEAN RANKED AT PROBABILITY LEVEL .01
TRI13 1433333 A

TRI 1416667 A

TR11 8 B

TR4 1.166667 B

TR8 1.166667 B

TR7 ! B

TR9 0.666067 B

TR3 6.666667 B

TRS 6.5 B

TRIO 6.5 B

TR12 6.166667 B

TR6 5833334 B

TR2 5.666667 B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN " MULTIPLE RANGE TEST.



NAME D
TR13
TRI
TRI11
TR4
TR8
TR7
TR9
TR3
TRS
TRIO
TR12
TR6
TR2

MEAN

1433333 A
1416667 A

8
1.166667
1.166667
/
6.666667
6.666667
6.5

6.5
6.166667
5833334
5666667

B
B
B
B
B
B
B
B
B
B

B

68

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN " MULTIPLE RANGE TEST.



26
Sakura)
Analysis of Variance
Source df sS
Treatment 2 0.013
Ex. Error 26 0.033
Total 38 0.047

cv 0.90 %

69

MS
0.001
0.001
0.001

F
0.862ns

F.05
2.15

(Dendrobium

F .0l
2.96



10

21

(Dendrobium Sakura) 6
Analysis of Variance

Source df $S MS F F.05
Treatment 12 5.2% 0.441 1.284N6 2.15
EX. Error 26 8.938 0.344
Total 38 14.234 0.375

cV 15.96 %

F .0l
2.96



n

28

(Dendrobium
Sakura) 6
Analysis of Variance

Source df S MS F F .05 F 01
Treatment 2 9.756 0813 4 374** 2.15 2.96
Ex. Error 26 4833 0.186

Total 38 14590 0.384
CV =148%

NAME ID ~ MEAN RANKED AT PROBABILITY LEVEL .01

TRI3 4166667 A

TRI 3.666667 AB

TRY 3.333333 ABC

TR4 3 BC

TR7 2.833333  BC

TR12 2.666667  BC

TR2 2666667 BC

TRIO 2.666667  BC

TRS 2.666667  BC

TRI11 25 C

TR8 25 C

TR6 25 C

TR3 25 C

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN " MULTIPLE RANGE TEST.



NAME ID
TR13
TRI
TRY
TR4
TR7
TR12
TR2
TRIO
TRS
TRI1
TR8
TR6
TR3

MEAN
4166667 A
3666667 AB
3333333  BC
3 BCD
2833333  CD
2.666667  CD
2.666667  CD
2666667  CD
2666667  CD
25 D
25 D
2.5 D
2.5 D

12

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN ’

MULTIPLE RANGE TEST.



29

13

50% (Dendrobium

Sakura) 6
Analysis of Variance
Source df S MS F F .05 F 01
Treatment 12 221.192 18933 10.779** 2.15 2.96
EX. Error 20 45.667 1.756
Total B 272,859 1.180
CV =20.80%
NAME ~ID  MEAN RANKED AT PROBABILITY LEVEL .01
TR1 12 A
TRI13 1183333 A
TR5 6.333334 B
TR9 6.333334 B
TRIO 55 B
TR8 55 B
TR4 5333334 B
TR3 5333334 B
TRT 5166667 B ’
TR2 5166667 B
TR12 4833334 B
TR11 4833334 B
TR6 4666067 B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN * MULTIPLE RANGE TEST.



NAME D
TRI
TR13
TRS
TRY
TRIO
TR8
TR4
TR3
TR7
TR2
TR12
TRI11
TR6

MEAN
12
11.83333
6.333334
6.333334
5.5

5.5
5.333334
5.333334
5.166667
5.166667
4.833334
4.833334
4666667

A
A

00O 00U 0T 00 W0 o W0 o W

B

4

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN " MULTIPLE RANGE TEST.



30

15

50%

(Dendrobium Sakura) 6
Analysis of Variance
Source df S MS F F .05 F 0L
Treatment 12 165.769 13.814 6.283** 2.15 2.96
Ex. Error 26 51.167 2.199
Total 38 222.936 5.867
CV =20.43%

NAME ID ~ MEAN

TR13 11.83333
TR1 115

TR8 1.833334
TR4 1.666667
TRY 1.333334
TR9 1.333334
TR11 6.5

TRS 6.333334
TR2 6.166667
TRIO 5.833334
TR6 5.5

TR3 5.333334
TR12 5.166667

RANKED AT PROBABILITY LEVEL .01
A
A

00O OO OO0 U OO O OO o o o

B

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN ™ MULTIPLE RANGE TEST.



NAME ID
TR13
TRI
TR8
TR4
TR7
TR9
TRI11
TRS
TR2
TRIO
TR6
TR3
TR12

MEAN
11.83333
115
1.833334
1.666667
1.333334
1.333334
6.5
6.333334
6.166667

- 5833334

55
5.333334
5.166667

A
A

O OO0 0o W W0 o oo 0 o

B

76

RANKED AT PROBABILITY LEVEL .05

MEAN NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN* MULTIPLE RANGE TEST.
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