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Effects of Sucrose and Coconut Water on Growth and

Development of Brachycorythis sp.

  
1/

   
1/, 2/

Mallika  Nualkaew
1/
 and Pimchai  Apavatjrut

1/, 2/

Abstract : Experiments to find a culture medium supplemented with suitable sucrose and coconut water

concentrations for growth of plant and tuber by culturing Brachycorythis sp. seedlings, 2 – 3 mm in size, in

modified Vacin and Went (1949) (CMU1) medium with various sucrose concentrations, i.e. 0, 2 and 4% (w/v)

and coconut water at 0, 7.5, 15.0, 22.5 and 30.0% (v/v) showed that the seedlings could grow and form

tuber in the media with sucrose and/or coconut water at all levels. There was interaction between both

factors. Coconut water promoted growth, whereas sucrose was essential for root formation. After culturing for

16 weeks, the seedlings cultured in the medium with 2% sucrose and 15.0% coconut water gave overall

best growth and development.

 :  

  2 – 3   Vacin and Went (1949)

 (CMU1)  0, 2  4% ( / )  0, 7.5, 15.0, 22.5 

30.0% ( / )  /

   

  16  2% 

 15% 

1/
    .  50200

2/ 
 c/o  .  50200

1/
 Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

2/ 
H.M. The King’s Initiative Centre for Flower and Fruit Propagation, c/o Chiang Mai University, Chiang Mai 50200, Thailand.

 :         

Keywords : Brachycorythis sp., terrestrial orchid, aseptic conditions, sucrose, coconut water
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 Brachycorythis  

33   3    

(Seidenfaden, 1977) 

 

  complex organic 

substances  Huang  

et al. (2001)  Paphiopedilum

 15%         

 10 /   casein hydrolysate 1 /  

 Ichihashi and Hiraiwa (1996) 

 Phalaenopsis  Doritaenopsis

 Vanda 

20%    (Mathews and Rao, 1980)

Pan et al. (1997)  

 Cymbidium sinensis 

 2%  10% ( , 2535) 

Sharma and Tandon (1990)  Cymbidium 

elegans  Coelogyne punctulata 

 

    20  30 /       

 (  1) 

 2 – 3  

 Vacin and Went (1949)  (CMU1) 

 3   0, 2  4% ( / ) 

 5   0, 7.5, 15.0, 22.5  

30.0% ( / )         

28  2  

 21(2) : 91 – 97 (2548)

Figure 1  Brachycorythis sp. plant at blooming stage.
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30 / /  

 (Factorial in CRD)  3  5

  10     

    

   

 16

 

     

 

 (  2)

   

  

(  1)  

  

  15% 

 2%   0, 15  22.5% 

 4%   

4%  30.0% 

   

  

  

2%  15.0  22.5% 

 4%  15.0%  

 30.0% 

  4% 

 7.5%  

      

Figure 2 Seedlings from different combinations of sucrose and coconut water media,

  16 weeks after culturing.

   a) = root   b) = tuber
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  16 

 2% (  2)             

 7.5, 15.0  22.5%  4% 

 15.0  22.5% 

 15% 

 

 2%   

 

  

 2%  

 22.5  30.0%  

4%  22.5% 

 

  2   4% 

 

 

 4%  

 22.5% 

  2%    

Table 1  Effects of different concentrations of sucrose and coconut water on average height, leaf numbers and

leaf length.

LeafSucrose

(%)

Coconut water

(%)
Height

 
(cm)

ns

Number
1

Length
 
(cm)

1

          0 0.43  0.15      2.20  0.42d         0.88  0.48g

          7.5 1.04  0.21 2.40  0.52cd         1.83  0.41bcd

0         15.0 1.42  0.51 3.00  0.67ab         1.56  0.71def

        22.5 1.43  0.39 2.80  0.42bc         1.69  0.65cde

        30.0 1.69  0.79      2.60  0.52bcd         2.14  0.42abc

          0 0.98  0.24      3.00 0.67ab         1.07  0.18fg

          7.5 1.22  0.25      2.60  0.52bcd         1.72  0.63cde

2         15.0 1.87  0.49      3.40  0.52a         2.16  0.27abc

        22.5 2.10  0.85      3.00  0.00ab         2.52  0.95a

        30.0 1.70  0.33      2.40  0.52cd         1.90  0.40bcd

          0 0.66  0.18      3.00  0.00ab         0.81  0.21g

          7.5 1.14  0.65      2.80  0.42bc         1.07  0.49fg

4         15.0 2.07  0.65      2.80  0.42bc         2.32  1.13ab

        22.5 1.64  0.40      2.80  0.42bc         1.65  0.65cde

        30.0 1.54  0.94      2.20  1.23d         1.22  0.80efg

1
 Means followed by the same letter within the same column was not significantly different by LSD test (P=0.05).

ns = not significantly different.

 21(2) : 91 – 97 (2548)
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(  3) 

 

30.0%  2%  15.0 – 30.0%

 4%  7.5 – 22.5% 

 

 

   

Table 2 Effects of different concentrations of sucrose and coconut water on average root numbers, width

and root length.

RootSucrose

(%)

Coconut water

(%) Number
1

Width (cm)
1

Length (cm)
1

          0 - - -

          7.5      2.20  0.42cd      0.11  0.03ef        0.48  0.28d

0         15.0      2.80  0.79abc      0.15  0.02bcde        0.59  0.19d

        22.5      1.60  1.08de      0.14  0.08de        0.46  0.29d

        30.0      2.40  0.84bcd      0.14  0.03cde        1.03  0.28c

          0      0.80  1.23ef      0.08  0.10f        0.25  0.32de

          7.5      2.80  0.79abc      0.13  0.02e        0.48  0.15d

2         15.0      2.80  0.42abc      0.14  0.03de        1.01  0.53c

        22.5      3.20  1.22ab      0.20  0.06ab        1.55  0.55b

        30.0      2.40  0.52bcd      0.19  0.01abc        1.55  0.55b

          0      2.00  0.94cd      0.16  0.09bcde        1.04  0.51c

          7.5      2.40  0.84bcd      0.16  0.03bcde        1.58  0.52b

4         15.0      3.60  1.43a      0.16  0.04bcde        1.36  0.32bc

        22.5      3.20  1.22ab      0.24  0.05a        2.01  0.49a

        30.0      2.20  1.40cd      0.18  0.11bcd        1.27  0.75bc

1
 Means followed by the same letter within the same column was not significantly different by LSD test (P=0.05).
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 Arditti and Ernst (1992) 

   

 

     

 

 

 

   

  

  2%       

 15.0%   

  22.5% 

 

  

  Huang 

et al. (2001) 

  15%

 

 15%  

 18 /   15% 

 

 

Table 3 Effects of different concentrations of sucrose and coconut water on average tuber width and

length.

TuberSucrose

(%)

Coconut water

(%) Width
 
(cm)

ns
Length (cm)

1

         0 0.19  0.02             0.72  0.23h

         7.5 0.32  0.08             1.95  0.38fg

0        15.0 0.50  0.12             2.30  0.41cdef

       22.5 0.60  0.14             2.40  0.21bcde

       30.0 0.70  0.16             2.55  0.26abc

         0 0.39  0.04             2.13  0.38efg

         7.5 0.49  0.18             2.30  0.16cdef

2        15.0 0.70  0.12             2.83 0.44a

       22.5 0.80  0.18             2.49  0.17abcde

       30.0 0.70  0.21             2.80  0.47a

         0 0.41  0.10             2.17  0.35defg

         7.5 0.41  0.05             2.51  0.42abcd

4        15.0 0.68  0.11             2.72  0.28ab

       22.5 0.76  0.31             2.68  0.23ab

       30.0 0.71  0.40             1.90  1.01g

1
 Means followed by the same letter within the same column was not significantly different by LSD test (P=0.05).

ns = not significantly different.

 21(2) : 91 – 97 (2548)
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Analysis of Genetic Variation Associated with Flower

Characteristics of Genus Rhynchostylis

  
1/
   

1/

Supattra  Charoenpakdee
1/
 and Weenun  Bundithya

1/

Abstract : Genetic variation associated with flower characteristics of Rhynchostylis  coelestis Rchb.f. and

Rhynchostylis  gigantea Ridl. were studied by RAPD (Randomly Amplified Polymorphic DNA) technique

using 24 primers. It was found that primers: OPAK01, OPAK11, OPD16, OPF10, OPF12 and OPF16 for

Rhynchostylis  coelestis; OPAK10, OPD05, OPD10 , OPF07 and OPF10 for Rhynchostylis  gigantea were

able to show genetic relationships. This RAPD technique has potentials for identification of genetic variation

associated with flower characteristics of Genus Rhynchostylis.

 : 

 2   1)  (Rhynchostylis  coelestis Rchb.f.)   

2)  (Rhynchostylis  gigantea Ridl.)        

  24   

   OPAK01, OPAK11, OPD16, OPF10, OPF12  OPF16   

OPAK10, OPD05, OPD10 , OPF07  OPF10  

1/ 
     .   50200

1/
 Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

 :           

Keywords : Rhynchostylis,  genetic variation,  RAPD
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2
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dGTP) ,  1 .0  Un i t  Taq  DNA Po lymerase  

(INVITROGEN), 100 ng.  10-20 ng. DNA 
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 1.5% 
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 50   150   

Gene Snap

 (Operon Technology

Alamada, USA)  24   OPAK01, OPAK05,

OPAK06, OPAK10, OPAK11, OPAK17, OPAK20,

OPD05, OPD10, OPD11, OPD16, OPD17, OPD18,

OPD19, OPD20, OPF03, OPF07, OPF08, OPF10,

OPF11, OPF12, OPF13, OPF16  OPF17

 Gene Tool

 Gene Directory  UPGMA cluster analysis

 

 

 ( ) 

 

 UPGMA cluster 

analysis    

 

   

 (Rhynchostylis  coelestis Rchb.f.)

 

        

  15   

OPAK01, OPAK05, OPAK06, OPAK11, OPD16, 

OPD17, OPD18, OPD19, OPD20, OPF03, OPF10, 

OPF11, OPF12, OPF16   OPF17 

 2    

 OPD18  

  OPAK01, OPAK05, OPAK06, OPAK11, OPD16, 

OPD17, OPD19, OPD20, OPF03, OPF10, OPF11, 

OPF12, OPF16   OPF17 

 (  1)  (  2) 

 OPD16  66 

  

2   

 8 

 bp           M   1    2    3     4    5    6    7    8    9    10   11  12  13  14  15   16   17  18   19   20

2500

1000

  500

Figure 1 DNA fingerprint of Rhynchostylis coelestis alba (1-10) and normal (11-20)

by primer OPD16, M = standard marker.
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(Rhynchostylis  gigantea Ridl.)

 4   1)  (

)  2)  3)  

  

  

4)   

 

 14   OPAK01, OPAK06, OPAK10, 

OPAK17, OPAK20, OPD05, OPD10, OPD11, OPD18, 

OPD20, OPF07, OPF08, OPF10,  OPF13 

 2    

  OPAK17 

 OPAK01, OPAK06, OPAK10, OPAK20, OPD05, 

OPD10, OPD11, OPD18, OPD20, OPF07, OPF08, 

OPF10  OPF13  

(  3)  (  4)  

OPF10 

 

 37% 

 34%  1  

   

   8%  

 OPF10  

   

 

Figure 2  Dendrogram based on RAPD data  of Rhynchostylis  coelestis

alba and normal as analyzed  by UPGMA (primer OPD16).

 21(2) : 99 – 105 (2548)
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       bp            M   1    2    3   4   5    6   7   8    9  10  11  12  13 14  15  16 17  18  19  20

2500

1000

 500

Figure 3  DNA fingerprint of Rhynchostylis  gigantea var. rubum (1-5),

alba (6-10), illustre (11-15), and strange (16-20) by primer

OPF10, M = standard marker.

Figure 4 Dendrogram based on RAPD data of Rhynchostylis gigantea

var. rubum, alba, illustre, and strange, as analyzed by UPGMA

(primer OPF10).
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Effects of Different Growing Media on Growth and

Flowering of Spathoglottis plicata Blume

  
1/

   
1/, 2/

Apiwat  Hantanapong
 1/

 and Pimchai  Apavatjrut
1/, 2/

Abstract : A comparative study was conducted on the effects of growing medium on growth and flowering of

2–year–old Spathoglottis  plicata Blume  by growing  them  in 8 different media, i.e. sand + rice husk

charcoal  (1: 1), sand + coconut fibre   (1: 1), sand + coconut fibre + loam  (1: 1: 1), sand + coconut husk

pieces  + loam (1: 1: 1), sand + loam + decomposed leaf  (1: 1: 1), coconut husk pieces + pea nut hull +

rice husk charcoal (1: 1: 1), coconut husk pieces + loam +  pea nut hull  (1: 1: 1) and coconut husk pieces +

loam + pea nut hull + sand (1: 1: 1: 1). The results showed that the suitable media were those of sand +

loam + decomposed leaf (1: 1: 1), coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1), coconut

husk pieces + loam + pea nut hull (1: 1: 1), coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1),

and sand + coconut husk pieces + loam (1:1:1), providing the best vegetative growth and early flowering.

:  

 2   8    +   (1: 1),  +

  (1: 1),  +  +   (1: 1: 1),  +  +  (1: 1: 1),  +  + 

(1: 1: 1),  +  +  (1: 1: 1),  +  +   (1: 1: 1) 

 +  +  +  (1: 1: 1: 1)    +  +  (1: 1: 1),

 +  +  (1: 1: 1),  +  +  (1: 1: 1),  +

 +  +  (1: 1: 1: 1)  +  +  (1: 1: 1) 

 2   

1/
    .  50200

2/ 
 c/o  .  50200

1/
 Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

2/ 
H.M. The King’s Initiative Centre for Flower and Fruit Propagation, c/o Chiang Mai University, Chiang Mai 50200, Thailand.

 :        

Keywords : Spathoglottis  plicata Blume,  growing medium,  growth
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 2  

 8    

  

1.  

   

  

3  (  2)  

 1  4 

  6 

 20 

 28  

   +  +   (1: 1: 1), 

 +  +  (1: 1: 1), 

 +  +   (1: 1: 1)  

 +  +  +  (1: 1: 1: 1)

 2   +  + 

 (1: 1: 1) 

 6 

8  20    

 32 

 3  

8    32 

   3 

   +  (1: 1),  +   

(1: 1)   +   +  (1: 1: 1)

  8 

   +  +  +  (1: 1: 

1: 1),  +  +  (1: 1: 1), 

 +  +   (1: 1: 1),  

+  +  (1: 1: 1)  +  + 

  (1: 1: 1)  

  64.60  7.64 - 73.70  5.63  

  + 

  (1: 1),  +   (1: 1)   + 

 +   (1: 1: 1)  55.75  6.45 - 63.00

 9.61  (  1   3) 

  

(  1)

Figure 1   Spathoglottis  plicata Blume plant.

  a)  old pseudobulb, b)  new  pseudobulb,

c)  leaf



110

Figure 2  Plant height of Spathoglottis plicata Blume, grown for 36 weeks .

Table  1   Effect  of growing media on plant height and pseudobulb width of  Spathoglottis  plicata

Blume, 36 weeks after planting.

Growing medium Plant height
1/

Pseudobulb width
ns

sand + rice husk charcoal  (1: 1) 63.00  9.61
bc

2.34  0.28

sand + coconut fibre   (1: 1) 55.75  6.45
 c

2.12  0.17

sand + coconut fibre + loam  (1: 1: 1) 62.20  6.10
 bc

2.35  0.22

sand + coconut husk pieces  + loam (1: 1: 1) 65.70  6.91
ab

2.16  0.37

sand + loam + decomposed leaf  (1: 1: 1) 73.70  5.63
 a

2.48  0.33

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1) 70.30  7.73
ab

2.24  0.32

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) 69.30  2.05
ab

2.52  0.15

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 64.60  7.64
abc

2.36  0.25

1/
Means within the same column followed by different characters showed significant difference between treatments by LSD

test, at P=0.05.

ns
 = not significantly different .

0

20

40

60

80

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

sand + rice husk charcoal  (1: 1) sand + coconut fibre   (1: 1)

sand + coconut fibre + loam  (1: 1: 1) sand + coconut husk pieces  + loam (1: 1: 1)

sand + loam + decomposed leaf  (1: 1: 1) coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1)

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1)

Plant height (cm)

Time after planting (wks)

 21(2) : 107 – 116 (2548)
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2.   

 

  36  (  2) 

    +  + 

  (1: 1: 1)   +  +   

(1: 1: 1)   

 

  3.04  0.43 - 3.62 

0.65 

3.  

 8 

 

 

 207.20  6.26 - 301.00  9.90  

 0.50  0.58 – 1.00  (  3)

Figure 3   Effects  of growing media on growth and flowering of Spathoglottis plicata Blume, 36 weeks

after  planting.

1. sand + rice husk charcoal  (1: 1)

2. sand + coconut fibre   (1: 1)

3. sand + coconut fibre + loam  (1: 1: 1)

4. sand + coconut husk pieces  + loam (1: 1: 1)

5. sand + loam + decomposed leaf  (1: 1: 1)

6. coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1)

7. coconut husk pieces + loam +  pea nut hull  (1: 1: 1)

8. coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1)
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4.  

  +  +   (1: 1: 1), 

 +  +  (1: 1: 1),  

+  +  (1: 1: 1),  +  

+  (1: 1: 1)   +  + 

 +  (1: 1: 1: 1) 

  (  4)

5.   

 8 

   

 (  5)

 +  +  +  (1: 1: 1: 1),  

+  +  (1: 1: 1),  +  +   

Table 2  Effects  of growing media on leaf  number, leaf width and leaf length of Spathoglottis  plicata Blume.

Growing medium Leaf  number
 n.s

Leaf  width
1/

Leaf  length
 ns

sand + rice husk charcoal  (1: 1) 7.40  0.84 3.34  0.51
c

55.40  6.43

sand + coconut fibre   (1: 1) 6.75  0.50 3.15  0.33
c

55.25  6.99

sand + coconut fibre + loam  (1: 1: 1) 7.20  0.45 3.58  0.10
bc

58.75  3.20

sand + coconut husk pieces  + loam (1: 1: 1) 7.20  0.45 3.04  0.43
c

56.60  5.77

sand + loam + decomposed leaf  (1: 1: 1) 7.00  1.00 4.26  0.58
a

64.60  4.34

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1) 7.00  0.00 3.62  0.65
bc

62.80  7.02

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) 6.80  0.45 4.02  0.24
ab

61.30  1.48

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 6.80  0.84 3.60  0.42
bc

57.40  7.95

1/
Means within the same column followed by different characters showed significant difference between treatments by LSD test, at

P=0.05.

n s
 = not significantly different .

Table 3  Effects of growing media on number of days to produce new shoots and number of new shoot.

Growing medium Number of  days
 ns

Number of new shoot
ns

sand + rice husk charcoal  (1: 1) 252.00  34.29 0.80  0.45

sand + coconut fibre   (1: 1) 301.00  9.90 0.50  0.58

sand + coconut fibre + loam  (1: 1: 1) 259.00  58.84 0.80  0.45

sand + coconut husk pieces  + loam (1: 1: 1) 224.00  28.00 1.00  0.00

sand + loam + decomposed leaf  (1: 1: 1) 226.80  54.58 1.00  0.00

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1) 207.20  6.26 1.00  0.00

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) 240.80  28.69 1.00  0.00

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 221.20  18.25 1.00  0.00
ns

= not significantly different.
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Table 4  Effects of growing media on plant height and pseudobulb width of  new shoots,  52 weeks after  

planting.

Growing medium Plant height
1/ Pseudobulb width 

1/

sand + rice husk charcoal  (1: 1) 35.00  20.90
abc 1.25  0.74

abc

sand + coconut fibre   (1: 1)     18.75  21.75
c        0.33  0.65

c

sand + coconut fibre + loam  (1: 1: 1)     32.60  24.10
bc 0.98  0.91

bc

sand + coconut husk pieces  + loam (1: 1: 1)     50.50  6.65
ab  1.39  0.78

abc

sand + loam + decomposed leaf  (1: 1: 1) 53.50  12.03
ab 1.64  0.97

ab

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1)     54.00  9.85
ab        2.13  0.50

a

coconut husk pieces + loam +  pea nut hull  (1: 1: 1)     56.20  5.76
a 1.85  0.28

ab

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1)     51.80  7.19
ab 1.28  0.75

abc

1/
Means within the same column followed by different characters showed significant difference between treatments by LSD

test, at P=0.05.
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Table 5  Effects of growing media on leaf  number, leaf width and leaf length of  new shoots.

Growing medium Leaf  number
 1/

Leaf width
1/

Leaf length
 1/

sand + rice husk charcoal  (1: 1) 3.40  2.07
bc

 2.06  1.32
bcd

  30.40  18.15
abc

sand + coconut fibre   (1: 1) 1.50  1.73
c

1.03  1.18
d

16.75  19.55
c

sand + coconut fibre + loam  (1: 1: 1) 3.40  3.13
bc

 1.84  1.25
cd

 28.00  21.01
bc

sand + coconut husk pieces  + loam (1: 1: 1) 5.40  0.55
ab

  2.86  0.50
abc

44.00  6.04
ab

sand + loam + decomposed leaf  (1: 1: 1) 5.80  1.30
a

 3.52  0.96
a

  46.40  10.33
ab

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1) 5.80  0.84
a

  3.32  0.50
ab

47.20  8.29
ab

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) 6.00  0.00
a

 3.56  0.58
a

  49.70  4.99
a

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 5.20  0.84
ab

 3.26  0.40
ab

45.90  7.42
ab

1/
Means within the same column followed by different characters showed significant difference between treatments by LSD test,

  at P=0.05.

Table 6  Effects of growing media on number of days for flower spike emergence and first flower 

blooming.

Growing medium Spiking emergence
 1/

(days)

First  blooming 
1/

(days)

sand + rice husk charcoal  (1: 1) 210.00  60.42
a

259.40  57.09
a

sand + coconut fibre   (1: 1) 247.33  21.39
a

295.67  36.02
a

sand + coconut fibre + loam  (1: 1: 1) 215.60  70.24
a

265.40  59.22
a

sand + coconut husk pieces  + loam (1: 1: 1)  189.00  58.98
ab

204.75  23.95
b

sand + loam + decomposed leaf  (1: 1: 1)      149.80  9.39
b

172.00  17.46
b

coconut husk pieces + pea nut hull + rice husk charcoal (1: 1: 1) 137.20  15.34
b

149.75  16.92
b

coconut husk pieces + loam +  pea nut hull  (1: 1: 1)      140.00  9.90
b

152.00  26.22
b

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1)      145.60  7.67
b

168.00  30.36
b

1/
Means within the same column followed by different characters showed significant difference between treatments by LSD

test, at P=0.05.
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Table  7  Effects of growing media on number of flowers/ spike, flower width and height  .

Growing medium
No. of flowers/

spike 
ns

Flower

 width 
ns

Flower

height 
ns

sand + rice husk charcoal  (1: 1) 14.40  5.50 3.10  0.19 2.23  0.17

sand + coconut fibre   (1: 1) 10.67  2.08 3.17  0.29 2.41  0.17

sand + coconut fibre + loam  (1: 1: 1) 11.40  4.04 3.13  0.28 2.37  0.09

sand + coconut husk pieces  + loam (1: 1: 1)   9.00  2.31 2.90  0.18 2.23  0.18

sand + loam + decomposed leaf  (1: 1: 1) 12.80  3.27 3.24  0.20 2.34  0.07

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1) 14.00  2.16 3.06  0.11 2.29  0.23

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) 14.40  0.89 3.24  0.11 2.34  0.11

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 12.60  2.88 3.15  0.17 2.38  0.12
ns

 = not significantly different.

Table  8  Effect  of growing media on peduncle length, width and height of flower inflorescence.

 Flower inflorescence
 ns

Growing medium Peduncle

length
 ns

Width Height

sand + rice husk charcoal  (1: 1)  90.40  22.05 11.50  0.58 17.25  6.90

sand + coconut fibre   (1: 1)   90.83  5.20 11.67  2.08 14.33  3.51

sand + coconut fibre + loam  (1: 1: 1)  92.70  15.02 11.40  1.14 14.13  6.86

sand + coconut husk pieces  + loam (1: 1: 1)  92.50  16.62 10.75  0.50   9.38  1.93

sand + loam + decomposed leaf  (1: 1: 1)  99.20  14.69 10.50  1.00 14.50  6.40

coconut husk pieces + pea nut hull +  rice husk charcoal (1: 1: 1) 102.75  15.37 10.75  0.50 12.50  1.73

coconut husk pieces + loam +  pea nut hull  (1: 1: 1) 106.80  8.97 11.20  0.27 13.70  1.25

coconut husk pieces + loam + pea nut hull + sand (1: 1: 1: 1) 102.20  18.35 10.60  0.55 10.50  0.87
ns

 = not significantly different.
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Chemical Compositions and Physical Properties of Avocado

Mesocarp Cultivated in Chiang Mai

 
1/
   

1/
  

1/

Jitra Klinhom
1/
 Jarinya Phunturuksa

1/
 and Niramol Utama-Ang

1/

Abstract : Chemical compositions and physical properties of avocado (Persea americana) mesocarp from

four varieties (Peterson, Booth 8, Buccaneer and Hass) were studies. The results showed that the fruit cv.

Hass  contained the highest fat content. Moreover, fatty acids of all varieties were analyzed by gas

chromatography (GC).  It was showed that the major fatty acid was always oleic acid followed by palmitic

and linoleic acids. The UFA/SFA ratio in lipid extracted were in narrow range compared to some earlier

reports. The cause may come from the different geographic and climatic conditions. Hass avocado fruit

ripened more lately than the others. The may due to high mineral contents. The large and heavy fruits, Booth

8 and Buccaneer, showed lower level of carbohydrate. No difference in crude fiber between  four varieties.

The firmness of avocado mesocarp tissue at ripening associated with water and lipid content. The increasing

of water content in avocado fruit flesh increased firmness while high levels lipid decreased it.  Investigation in

color of flesh avocado showed that Peterson had less L value (lightness)  than the others. No significance

correlation between L value and chemical parameters. However, fat  moisture and ash had some influence

on the a value (greenness).

1/
   .   50100

1/
Department of Product Development Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai 50100, Thailand.

Keywords :  avocado, chemical  compositions, physical properties
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Table 1  Chemical compositions of avocado mesocarps
1
.

Variety
Parameter

Peterson Booth 8 Buccaneer Hass

Moisture      82.03
a
+ 1.44

3
    82.92

a 
+ 1.66     80.45

a 
+ 1.24    67.27

b 
+ 1.31

Protein       1.06
a 
+ 0.08       2.10

b 
+ 0.12       0.88

c 
+ 0.04      1.36

d 
+ 0.06

Fat       7.70
a 
+ 0.18     10.03

b 
+ 1.27     12.73

c  
+ 1.23    22.11

d 
+ 0.15

Crude fiber       1.51 
 
+ 0.07       1.38 

 
+ 0.12       1.36 

 
+ 0.01      1.47

  
+ 0.08

Ash       0.79
a 
+ 0.06       0.74

a 
+ 0.10       0.75

a 
+ 0.05      1.32

b 
+ 0.12

NFE
2

      6.90
a 
+ 1.54       2.82

b 
+ 0.19       3.82

b 
+ 0.18      6.46

a 
+ 0.98

1
  % on fresh basis

2
 Nitrogen free extract

3
  Mean   standard deviation

a, b, c, d
   Means on the same line with different superscripts differ significantly (P<0.05).

Table 2  Physical properties attributes of avocado mesocarps.

Variety
Parameter

Peterson Booth 8 Buccaneer Hass

Firmness, Newton     3.08
a 
+ 0.30

2
    3.42

a 
+ 0.41 1.05

b 
+ 0.15     1.13

b 
+ 0.43

Fruit weight, g  241.00
a
+ 38.46  448.46

c 
+ 16.03 375.88

b 
+ 48.34  210.59

a 
+ 8.85

Seed weight, g    41.35
a
+11.05    51.30

a
+ 4.91 68.12

b 
+ 7.83    38.87

a 
+ 2.53

Flesh weight, g  199.64
a
+ 30.69  397.16

c 
+ 11.14 307.76

b 
+ 43.19  171.72

a  
+ 9.66

Hunter color values
1

L

a

b

   51.74
a
+ 2.35

    -5.69
a
+ 0.08

   21.12
a
+ 1.20

   55.88
b
+ 1.82

    -5.51
a
+ 0.70

   23.38
b
+ 0.67

56.29
b 
+ 1.12

-5.32
a 
+ 0.12

21.83
a 
+ 0.09

   56.18
b 
+ 1.41

   -4.47
b  

+ 0.35

   21.42
a 
+ 0.09

Day of ripening (day) 3 7 6 11

1  
Hunter color values :        L = lightness (0 = black, 100 = white)

           a = redness/greenness (+ = red, - = green)

           b = yellowness/blueness (+ = yellow, - = blue)

2
 Mean ± standard deviation

a, b, c
  Means on the same line with different superscripts differ significantly (P<0.05)
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Table 3  Correlation between chemical compositions and physical properties in avocado mesocarps.

Physical property

Hunter color values
1

Chemical

composition
Firmness Fruit

weight

Seed

weight L a b

Moisture  0.61*     0.63*  0.42     0.62*   -0.35    -0.85*  0.28

Protein 0.57     0.48 -0.24     0.55    0.27    0.03   0.70*

Fat -0.69*    -0.46 -0.25    -0.46    0.50     0.85*   -0.18

Crude Fiber 0.10    -0.61*  -0.72*     0.56   -0.47    0.02 -0.49

Ash    -0.49    -0.65* -0.52    -0.63*    0.23    -0.86* -0.27

NFE
2

   -0.13    -0.81* -0.55    -0.81*   -0.35   -0.29 -0.53

1 
Hunter color values :  L = lightness (0 = black, 100 = white)

    a = redness/greenness (+ = red, - = green)

    b = yellowness/blueness (+ = yellow, - = blue)

2 
 Nitrogen free extract

* Significance level (P<0.05)

Table 4  Fatty acids content of avocado lipid.

Variety
1

Peterson Booth 8 Buccaneer Hass

Palmitic acid  (C
16:0

)        29.37 32.19 31.79 23.76

Palmitoleic acid  (C
16:1

)        12.46 13.22 11.49 12.86

Stearic acid  (C
18:0

)         0.73   0.70   0.71   0.48

Oleic acid  (C
18:1

)        38.99 36.73  42.30 50.20

Linoleic acid  (C
18:2

)        17.29 16.34  13.13 12.17

Linolenic acid  (C
18:3

)         1.15   0.81   0.58   0.53

Total saturated fatty acid (SFA)        30.10 32.89  32.50 24.24

Total unsaturated fatty acid  (UFA)        69.89 67.10  67.50 75.76

           UFA/SFA   2.32   2.04   2.08   3.12

1
  μg per 100 gm total fat
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Efficacy of Antagonistic Fungi Isolated from Cabbage

Seeds in Controlling Leaf Spot Disease of            

Cabbage Seedlings

 
1/
   

1/

Anongnat Taechuesai
1/
  and Sombat Srichuwong

1/

Abstract : Detection of seed-borne fungi in 3 cultivars of cabbage seed samples was conducted by PDA

Agar method, sixteen isolates of fungi were found.  All isolates were tested in vitro for their efficacy as

antagonists growth inhibition of Alternaria brassicicola which causes Alternaria leaf spot of cabbage.

The Dual culture technique was used. It was found that Trichoderma harzianum, T. viride and Chaetomium

globosum gave better results than the others, in that sequence. When seven selected antagonistic fungi

were tested in controlling the seed-borne pathogen, T. harzianum and T. viride gave similar results in

reducing percentage of seed infection, increasing percentages of seed germination, seedling emergence,

normal seedling development, shoot length, fresh and dry weights.
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Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

 :         

Keywords : cabbage, Alternaria leaf  spot, Alternaria brassicicola, antagonistic fungi, control

 :  3   PDA 

16   Alternaria brassicicola

  Dual culture  Trichoderma harzianum, T. viride  Chaetomium

globosum     7 

 A. brassicicola    T. harzianum  T. viride 

          

  



128

 

    

(Alternaria leaf spot)  

Alternaria brassicicola     

   

           

   

      

 ( , 2540) 

 

 (damping-off)  

  

 

 

 5 - 7.5  

      

 ( , 2540) 

  

 (Dixon, 1981) 

 A. brassicicola 

 (Moore, 1994;  , 2541) 

 

40%  50% 

 90% 

 (  ,

2531)    

    

 

    

  

 

 

    

 

   

( , 2533;  , 2535)  

(Mannandher et al., 1987; Yeh and Sinclair, 1980)   

   

 (Baker and Cook, 1974; 

Chang and Kommendahl, 1968)  

 

  

  

 

 

 

1. 

 3   

  No. 1 ,  New Jersey  

Ruby Perfection  

 

(PDA plate method) 

International Seed Testing Association (ISTA, 1999) 

 400   

stock culture 

2. 
 Alternaria brassicicola

 21(2) : 127 – 136 (2548)



129

2.1   

Alternaria  brassicicola  PDA  Dual 

culture

        

 A. brassicicola   Dual culture 

PDA  5      

 

 

 

  (percent  inhibition  rate  growth 

  PIRG)   

              R1 – R2

                               R
1

 R
1
   

       R
2
  

 50 % 

2.2  

 Alternaria brassicicola

 spore suspension  A. 

brassicicola  10
6
- 10

7
 spore/ml 

mycelium  spore suspension 

 10
7
- 10

8
 spore/ml  spore 

suspension  A. brassicicola  

  spore suspension  

mycelium suspension  

    2   

 fix  lactophenol   

cover slip 

3.  

   

 2.1  A. brassicicola 

 PDA   spore 

suspension   10
7
- 10

8
 spore/ml  spore 

suspension  A. brassicicola  10  ml 

 spore suspension 

 

0.1% Sodium hypochlorite  5   

suspension  2   

 2  

  300

   Split Plot in CRD 

 A. brassicicola 

 

    

  

1.

  PDA 

 16   Alternaria 

brassicicola, A. tenuis, Alternaria sp., Aspergillus sp.

 1,  Aspergillus sp.  2,  Aspergillus 

sp.  3, Cladosporium cladosporioides, 

Chaetomium globosum, Curvularia lunata, Fusarium 

oxysporum, Fusarium sp., Trichoderma harzianum., 

T.  viride, unknown  1, unknown  2 

 unknown  3   A. 

brassicicola  A. 

brassicicola  New Jersey  8.50%

  X 100PIRG   =
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2.  

 Alternaria brassicicola

 2.1   

Alternaria  brassicicola  PDA  Dual 

culture

 A. brassicicola 

 PDA  15      

  1  3  

Trichoderma harzianum, T. viride   Chaetomium 

globosum  A. 

brassicicola   

 A. brassicicola 

Trichoderma harzianum 

  T. viride  C. globosum  

 73.96, 71.05  68.41%     

 (  1)

  A. brassicicola   3    

 T. harzianum   T. viride  

 

 C. globosum      

A. brassicicola    (  1)

Table 1 Comparison of effectiveness of 15 isolates of fungi in inhibiting the growth of Alternaria 

brassicicola in Dual culture test.

Fungi Growth Inhibition (%)
1

Aspergillus sp. Isolate 1

Aspergillus sp. Isolate 2

Aspergillus sp. Isolate 3

Alternaria sp.

Alternaria tenuis

Cladosporium cladosporioides

Chaetomium globosum

Curvularia lunata

Fusarium sp.

Fusarium oxysporum

Trichoderma harzianum

Trichoderma viride

unknown Isolate 1

unknown Isolate 2

unknown Isolate 3

                             36.83 f 
2

                             11.37 i

                             63.44 c

                             52.34 d

                             42.69 e

                             31.55 g

                             68.41 b

                             45.88 e

                             62.27 c

                             45.04 e

                             73.96 a

                             71.05 ab

                             18.99 h

                             51.75 d

                               8.16 j

LSD
(P = 0.05)

2.43

                          CV (%) 3.22
1
Each value is a mean of 5 replicates of 5 plates.

 
2
Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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3.    

  Alternaria brassicicola

 15 

  A. brassicicola   fix  24 

 

 A. brassicicola  T. harzianum, T. viride

 C. globosum 

 A. brassicicola  49.05, 56.25 

 67.35%     

 A. brassicicola 

  Unknown  3, 

Aspergillus sp.  3, Fusarium oxysporum, 

Fusarium sp.  Alternaria sp.   

   

A. brassicicola   (  2)

4. 

  

   4.1 

  

 

 inoculum     

 

  T. 

harzianum   T. viride   C. globosum

 inoculum  T. 

harzianum, T. viride  C. globosum 

 79.00, 77.67  67.00%          

T. harzianum    T. viride 

 

   

             Figure 1  Control and Dual culture of Trichoderma harzianum

           (above) and Chaetomium globosum (below) against

           Alternaria brassicicola.
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 inoculum  T. harzianum  T. viride

 

 24.33  28.67% 

  

 

 inoculum  T. harzianum 

 T. viride  C. globosum

 66.67, 64.33  55.00%  

  inoculum   

 22.00% 

 98.67% 

 (  3)

Table 2  Effect of antagonistic fungi on spore germination (%) of Alternaria brassicicola.

           Antagonistic fungi Spore germination (%)
1

Aspergillus sp. Isolate 1

Aspergillus sp. Isolate 2

Aspergillus sp. Isolate 3

Alternaria sp.

Alternaria tenuis

Cladosporium cladosporioides

Chaetomium globosum

Curvularia lunata

Fusarium sp.

Fusarium oxysporum

Trichoderma harzianum

Trichoderma viride

Unknown Isolate 1

Unknown Isolate 2

Unknown Isolate 3

Control

   100.00

   100.00

                                      74.86

                                      95.65

   100.00

   100.00

    67.35

   100.00

    88.15

    78.43

    49.05

    56.25

   100.00

   100.00

    72.09

   100.00

1
Each value is a mean of 4 replicates.
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4.2  

 

 inoculum        

 inoculum 

Alternaria sp.

 

 inoculum  

 T. harzianum   

T. viride   C. globosum  

77.33, 68.33  56.67%   T. 

harzianum   T. viride  

     C. 

globosum 

 

   T. harzianum     

  

 inoculum  T. harzianum 

 74.67% 

 inoculum   T. viride    C. globosum

 66.00  54.67% 

  inoculum

 T. harzianum  

 T. viride  C. globosum   

T. harzianum  T. viride  

  

 inoculum   T. harzianum 

  T. viride  C. 

globosum   T. harzianum  T. viride

 (  4)

Table 3 Effect of antagonistic fungi on seed germination, seed infection and normal seedling  

development of cabbage seed inoculated with Alternaria brassicicola in moist petridishes.

          Antagonistic fungi
Germination

(%)
1

Seed infection

(%)
1

Normal

seedling(%)
1

Ab + Aspergillus sp. Isolate 3

Ab + Alternaria sp.

Ab + Chaetomium globosum

Ab + Fusarium sp.

Ab + Trichoderma harzianum

Ab + Trichoderma viride

Ab + Unknown Isolate 2

Ab + Inoculated control

Ab + Uninoculated control

       38.00 d
2

42.33 d

67.00 b

53.33 c

79.00 a

77.67 a

50.00 c

22.00 e

82.67 a

72.33 b

  67.67 bc

57.67 d

  64.33 cd

 24.33 ef

28.67 e

65.00 c

98.67 a

21.33 f

27.67 d

32.33 d

55.00 b

42.33 c

66.67 a

64.33 a

34.33 d

  0.00 e

69.00 a

LSD
(P = 0.05)

6.98 6.68          7.68

                    CV (%) 5.03 5.11 7.50

 
1
Each value is a mean of 3 replicates of 300 seeds.

2
Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.

Ab: Alternaria brassicicola the same
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  A. brassicicola 

 15   A. brassicicola 

 New Jersey  8.50%  

15 

 A. brassicicola  Dual culture  

 T. harzianum  

 T. viride  C. globosum  

 73.96, 71.05  68.41%         

  

 A. brassicicola  3  

  

   

   clear zone 

 

 Cook and Baker (1983) 

  3   

  

 

   

A. brassicicola  T. harzianum, T. viride      

C. globosum 

 

 

 

    T. harzianum  T. viride 

Table 4  Effect of antagonistic fungi emergence, normal seedling development and seed vigor of 

cabbage seed inoculated with Alternaria brassicicola in sterilized soil.

Treatment
Emergence

(%)
1

Normal

Seedling

(%)
1

Shoot length

(%)
2

Fresh

Weight
 
(%)

3

Dry weight

(%)
3

Ab + Aspergillus sp. Isolate 3

Ab + Alternaria sp.

Ab + Chaetomium globosum

Ab + Fusarium sp.

Ab + Trichoderma harzianum

Ab + Trichoderma viride

Ab + Unknown Isolate 2

Ab + Inoculated control

Ab + Uninoculated control

  44.67 ef
4

  32.33 g

  56.67 cd

  49.33 de

  77.33 a

  68.33 b

  54.33 cd

  37.67 fg

  60.00 c

38.67 d

28.67 e

54.67 c

47.00 c

74.67 a

66.00 b

51.00 c

  18.67 f

50.00 c

  4.63 cd

4.36 d

  4.82 bc

    4.70 bcd

 5.50 a

   5.13 ab

    4.74 bcd

 3.76 e

   4.88 bc

  5.219 ef

4.924 f

  6.240 bc

    6.181 abc

 7.455 a

 6.595 b

  5.646 de

    4.947 f

  5.936 cd

  0.454 fg

  0.428 g     

  0.596 bc

0.557 cd

  0.654 a

0.638 ab

  0.491 ef

  0.431 g

  0.519 de

LSD
(P = 0.05)

    8.24 7.70      0.44     0.59   0.05

             CV (%)     6.57 6.87    13.80     4.23   4.14

1
Each value is a mean of 3 replicates of 300 seeds.

2
Each value is a mean of 3 replicates of 30 seedlings.

3
Each value is a mean of 3 replicates of 60 seedlings.

4
Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.

Ab: Alternaria brassicicola
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 T. harzianum  T. viride 

  

  

  Baker (1988) 

 Trichoderma spp. 

   

    

  

   

 Trichoderma spp.

   

(cowpea) (Alagarsamy and Sivaprakasem, 1988), 

 (sunflower)  (mungbean) 

(Hussain et al., 1990)  (soybean) 

(Farzana et  al., 1991)

  

Trichoderma sp. 
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Efficacy of Essential Oils from Plants in Controlling  Leaf

Spot Disease of Cabbage Seedlings

 
1/
   

1/

Anongnat Taechuesai
1/
  and Sombat Srichuwong

1/

Abstract : Cabbage seeds cv. No. 1, New Jersey and Ruby Perfection were investigated for  Alternaria

brassicicola, which causes leaf spot disease, using the Blotter method. Alternaria brassicicola was found in

cv. New Jersey more than in the others, viz. in 15.50%.  Efficacy test of essential oils extracted from 11

species of plants, in growth inhibition of A. brassicicola mycelia was carried out on PDA mixed with the

essential oils. It was found that the oils from Cymbopogon narus, Litsea cubeba, Mentha piperita and

Cinnamomum camphora at 1,000 - 2,000 ppm gave 100% inhibition. The essential oils from C. narus and L.

cubeba gave similar results in reducing seed infection and increase percentages of seed germination,

seedling emergence, normal seedling development, shoot length, fresh and dry weight.

 :  Alternaria brassicicola   3  

 No.1, New Jersey  Ruby Perfection   A. brassicicola 

New Jersey    15.50%  

 11   A. brassicicola  PDA 

        1,000 -

2,000 ppm   100%  

 

      

1/
   .  50200

1/
Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

 :    

Keywords : cabbage,  Alternaria leaf  spot, Alternaria brassicicola, essential oil, control
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 Alternaria brassicicola 

 seed-borne   ( , 

2540)   

      

 

 

 

(  , 2547)

         

 

    

 (Agarwal and Sinclair, 1996) 

    

 

 

 

 (Baker, 1987;  

, 2532)    

 

 Chatterjee (1990)  

 12   

 

 

 cassia  clove  30  

/   basil  50 

/   

  Aspergillus  flavus, A. 

glaucus, A. niger  A. sydoni   Paster et al.

(1995)   origano

 thyme  A. flavus, 

A. niger   A. ochraceus  

 origano 

 0.2    

0.2 – 2.5     

thyme 

 

 carvacol  thymol  

 

  

 

  

     

A. brassicicola 

 

1. 

 3 

  No. 1, New Jersey  Ruby Perfection

 

  (Blotter method)

 International Seed Testing

Association (ISTA, 1999)   400 
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2.  

 Alternaria 

brassicicola  PDA 

 11  

 

1.   Cinnamomum camphora

2.    Origanum majorana

3.    Eucalyptus camaldulensis

4.   Ocimum basilicum

5.   Salvia officinalis

6.   Litsea cubeba 

7.   Rosmarinus officinalis

8.   Cymbopogon narus 

9.   Pogostemon cablin

10.  Lavandula angustifolia

11. Mentha piperita

 micropipette 

 50, 100  200 µl  

PDA  100  ml  ethanol 95 %  1 ml 

   

 500, 1,000  2,000 ppm 

 

  5  

 split  plot in CRD 

 14  

   

 LSD (Least  

significant difference)

3.  

 Alternaria brassicicola

 spore suspension  A. 

brassicicola 10
6
-10

7
 spore/ml 

suspension  

1 µl  spore suspension  A. brassicicola

 10 µl 

  suspension 

 10 µl 

   2   fix  lactophenol 

 

4. 

  

   

1 µl /ml  10 ml  spore suspension 

 A. brassicicola    10
7
- 10

8
 spore/ml

   

suspension  inoculum    

 2    

 2   

  

300   CRD (Completely 

randomized design)  

A. brassicicola    

    

    

X 100(%)  =
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1.  

 14  Alternaria brassicicola, A. tenuis, 

Alternaria sp., Aspergillus flavus, A. niger, 

Cladosporium cladosporioides, Chaetomium 

globosum, Curvularia lunata, Fusarium oxysporum, 

Penicillium spp., Phoma sp., Trichoderma

harzianum, T. viride  Rhizopus sp. 

  New Jersey    

 Alternaria brassicicola

(15.50%)  Fusarium oxysporum (5.00%)

 A. tenuis (4.00%)  

   Ruby Perfection (95.0%)  

  No.1 (92.0%)   New Jersey  (86.2 %) 

(  1)

 

 A. brassicicola    

   

2 - 3      

 

  stereomicroscope      

   

 

2.  

 Alternaria 

brassicicola  PDA 

  11    

A. brassicicola  

 

  

1,000 – 2,000 ppm (  1) 

  

  PDA  

  1,000 ppm   

2,000  ppm     

 2,000 ppm 

 3 

 

 A. brassicicola    PDA 

 

    

 60  -  100%   (58 - 100%) -

  (38 - 100%)  

  

 500 ppm 

 21.82% (  2,  2)
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Table 1  Percentage of fungi associated with the seeds of different cabbage cultivars.

Cabbage cultivarsFungi

NO. 1 New Jersey Ruby Perfection

Alternaria brassicicola

Alternaria tenuis

Alternaria sp.

Aspergillus flavus

Aspergillus niger

Cladosporium cladosporioides

Chaetomium globosum

Curvularia lunata

Fusarium oxysporum

Penicillium sp.

Phoma sp.

Trichoderma harzianum

Trichoderma viride

Rhizopus sp.

8.50
1

        2.50

        1.00

        0.25

        0.25

        1.25

        1.25

        0.75

        1.75

        0.50

        0.75

        0.50

        0.25

        0.00

15.50

  4.00

  1.50

  1.00

  0.25

  3.75

  1.75

  0.25

  5.00

  0.75

  1.25

  2.75

  0.75

  0.50

2.75

1.25

0.25

0.00

0.00

0.75

0.00

0.50

0.00

0.00

0.00

0.00

0.00

0.00

Seed germination (%)       92.00 86.25               95.00

1
Each value is a mean of 4 replicates of 400 seeds.

  

(A) (B) (C)

Figure 1 Mycelial growth of Alternaria brassicicola in only PDA media (control) and when mixed with

Cymbopogon narus (A), Litsea cubeba (B) and Mentha piperita (C) at 500, 1,000  and 2,000 ppm.
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Table 2 Effectiveness of essential oils on growth inhibition of Alternaria brassicicola  after 14 days 

incubation with different essential oils at 500 , 1,000  and 2,000 ppm.

Growth inhibition (%)

Essential oil

500 ppm 1,000 ppm 2,000 ppm

Cinnamomum camphora

Origanum majorana

Eucalyptus camaldulensis

Ocimum basilicum

Salvia officinalis

Litsea cubeba 

Rosmarinus officinalis

Cymbopogon narus

Pogostemon cablin

Lavandula angustifolia

Mentha piperita

 33.70
1

28.97

21.82

34.54

25.44

58.22

27.21

60.62

45.68

28.22

38.73

47.48

49.74

40.25

59.44

60.51

       100.00

57.71

       100.00

88.99

40.00

       100.00

          100.00

96.07

48.47

78.85

73.68

          100.00

97.48

          100.00

93.42

80.95

          100.00

  CV(a)

CV(b)

= 4.69

= 3.31

LSD(P = 0.05)

LSD(P = 0.01)

= 3.11

= 4.15

1
Each value is a mean of 5 replicates.
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h
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it
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n
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%

)

500 ppm 1,000 ppm 2,000 ppm

 CC = Cinnamomum camphora, OM = Origanum majorana, EC = Eucalyptus camadulensis, OB =

Ocimum basilicum, SO = Salvia officinalis, LC = Litsea cubeba, RO = Rosmarinus officinalis, CN =

Cymbopogon narus, PC = Pogostemon cablin, LA = Lavendula angustifolia, MP = Mentha piperita

Figure 2  Growth inhibition of Alternaria brassicicola grown on PDA mixed

with 11 essential oils at 3 concentrations.
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3.  

 Alternaria brassicicola

 11  

  A. brassicicola  

 100%  

 

 

  

 (  3)

4. 

  

 4.1 

 

 inoculum 

 inoculum  

   

 

   

  82.00% 

  

 inoculum  

    75.00, 73.33  

72.67% 

  inoculum     

  

     

 30.00, 35.67  

36.67% 

  inoculum 

   72.00%  

  inoculum 

   

62.67   62.33%   inoclum  

  25.67%  

 100%    (  4)

Table 3 Effect of essential oils on spore germination of Alternaria brassicicola after 24 hour fixing  in 

lactophenol.

Essential oil
Spore

germination (%)
1

Cinnamomum camphora

Origanum majorana

Eucalyptus camaldulensis

Ocimum basilicum

Salvia officinalis

Litsea cubeba 

Rosmarinus officinalis

Cymbopogon narus 

Pogostemon cablin

Lavandula angustifolia

Mentha piperita

Control

100.00

100.00

100.00

100.00

100.00

                          00.00

100.00

                          00.00

                          76.85

100.00

                          72.59

100.00
1
Each value is a mean of 4 replicates.
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4.2  

 

 inoculum 

 

 

 64.00  59.00%  

  inoculum 

 

  60.33  54.00%    

       

 

 99% 

 inoculum       

 

 

 

  inoculum 

 

  

 

 inoculum 

(  5)

Table 4  Effect of essential oils on infection, germination and growth of cabbage seeds Inoculated with 

Alternaria brassicicola in moist petridishes.

Treatment
Germination

(%)
1

Seed infection

(%)
1

Normal seedling

(%)
1

Cinnamomum camphora

Origanum majorana

Eucalyptus camaldulensis

Ocimum basilicum

Salvia officinalis

Litsea cubeba 

Rosmarinus officinalis

Cymbopogon narus 

Pogostemon cablin

Lavandula angustifolia

Mentha piperita

Inoculated control

Unioculated control

           66.67 de
2

           63.33 ef

           60.67 f

           69.33 cd

           64.33 def

           75.00 b

           67.00 de

           82.00 a

           72.67 bc

           64.00 def

           73.33 bc

           25.67 g

           84.67 a

          55.33 e

          69.00 cd

          92.00 ab

          75.00 c

          75.33 c

          36.67 f

          62.33 de

          30.00 f

          57.67 e

          85.33 b

          35.67 f

        100.0 a

          16.67 g

            31.33 d

            23.33 e

            10.67 f

            24.00 e

            14.33 f

            62.67 b

            25.00 e

            72.00 a

            47.67 c

            14.00 f

            62.33 b

              4.33 g

            74.00 a

LSD
(P = 0.01)

            5.41             8.43               6.25

                   CV (%)             3.41             6.11               7.70

1
Each value is a mean of 3 replicates of 300 seeds.

 
2
Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.

 21(2) : 137 – 147 (2548)



145

 11  

  A. brassicicola  

 

   

1,000  2,000 ppm 

 100 % 

 A. brassicicola 

          

 100% Dorman and Deans

(2000) 

 

 

 

  

 

  

  

  

 

Table 5  Effect of essential oils on infection, germination and growth of cabbage seed inoculated with 

Alternaria brassicicola in sterilized soil.

Essential oil
Emergence

(%)
1

Normal

Seedling
 
(%)

1

Shoot

length (%)
2

Fresh

weight (%)
3

Dry weight

(%)
3

Cinnamomum camphora

Origanum majorana

Eucalyptus camaldulensis

Ocimum basilicum

Salvia officinalis

Litsea cubeba 

Rosmarinus officinalis

Cymbopogon narus 

Pogostemon cablin

Lavandula angustifolia

Mentha piperita

Inoculated control

Unioculated control

    40.33 d
4

    33.00 def

    31.00 e

    35.00 de

    32.00 e

    59.00 b

    36.00 de

    64.00 ab

    48.33 c

    31.33 e

    49.33 c

    30.33 e

    67.67 a

     35.67 d

     30.00 def

     25.00 fg

     32.67 de

     27.00 ef

     54.00 b

     32.67 d

     60.33 ab

     44.00 c

     26.00 efg

     46.33 c

     19.33 g

     63.33 a

    4.55 bcd

    4.32 de

    3.82 f

    4.49 cd

    3.92 ef

    4.98 a

    4.51 cd

    5.08 a

    4.78 abc

    3.87 f

    4.88 abc

    3.61 f

    4.96 ab

    5.603 c

     4.930 d

     4.747 d

     4.988 d

     4.941 d

     5.979 b

     5.557 c

     6.271 a

     5.621 c

     4.910 d

     5.651 c

     4.910 d

     5.665 c

0.443 c

0.430 c

0.422 c

0.431 c

0.428 c

0.522 b

0.439 c

0.575 a

0.453 c

0.427 c

0.509 b

0.425 c

0.515 b

LSD
(P = 0.05)

      6.32        6.69     4.28      0.29    0.04

          CV (%)       6.50        7.70     4.55      2.39    3.81
1
Each value is a means of 3 replicate of 300 seed.

2
Each value is a means of 3 replicate of 30 seedlings.

3
Each value is a means of 3 replicate of 90 seedlings.

4
Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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Inheritance of Marigold Flower Characteristics

 
1/
  

1/

Sirikanya  Chomvisarutkul
1/
 and Nuttha Kuanprasert

1/

Abstract : Inheritance of two characteristics of marigold, flower form and color, was studied by making cross

and reciprocal cross of various marigold types, total of 42 crosses. For flower color, it was found that more

than one genes, probably 3, governed this character with additive gene action. Number of gene that

controlled ray floret and disc floret might have governed by a single gene with dominant gene action for ray

floret, whereas with additive gene action for disc floret. Each characteristics was independent. Number of

chromosomes count from root tip of marigold  were 2n = 24 in all parents and hybrids.

 :  

 42     1   3 

   (additive) 

 2    (ray floret)  (disc floret) 

  1    1  

   

  2n = 24 

1/
   .  50200

1/
 Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chaing Mai  50200, Thailand.

 :       

Keywords : marigold, inheritance, flower characteristics
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 Munsell Limit Color Cascade 

 Munsell Color, USA 
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 .   18  

  (reciprocal

cross)  42   1

  1  

 10  

 2

  

 8.00, 8.30, 9.00, 9.30 

10.00 .  

  paradichlorobenzene

 0.5, 1, 1.5  2  

 Lacto-propionic orcein  0.5, 1, 1.5, 2, 3 

4  

 5  

 42  

 (reciprocal cross) 16  

 18 

  Munsell

Limit Color Cascade  Munsell Color, USA

 

15   27 

 1  

 

   1 

 1 

42   10  

 2   

 1  

  2 

  2 

 21(2) : 149 – 155 (2548)



151

 1  M402×M275 

  1 

   2 

  1 

  2 

 

 (  1)

16   1 

  1 

 26  

  1

 10  

1.

   

  1 

   2 

2.    

  1 

  

  2  

  2   

  

  

 2 

3.

  1 

  

 1-2  

 

 4  

 

 1-2   

  1-2 ,  

  1-2  

   

 1-2 

4.

 

 1 

  

 2    3

  

  2 ,  

  1-2 

 

 

 (  2)



152

T
a
b
le

 1
 F

lo
w

e
r 
co

lo
r 
o
f 
F

1
 a

n
d
 F

2
 h

yb
ri
d
s 

fr
o
m

 s
e
lfe

d
 F

1
.

  
O

b
s
e
rv

e
d
  

  
  

  
 F

lo
w

e
r 
c
o
lo

r 
fr
o
m

  
  

  
  

  
  

  
  

  
O

b
s
e
rv

e
d
  

  
  

 F
lo

w
e
r 
c
o
lo

r 
  

  
  

  
  

F
1
 f
lo

w
e
r 
c
o
lo

r 
fr
o
m

  
  

  
 F

2
 f
lo

w
e
r 
c
o
lo

r 
fr
o
m

  
  

  
  

  
fl
o
w

e
r 
c
o
lo

r 
  

  
  

  
  

M
u
n
s
e
ll 

L
im

it
  

  
 

  
  

  
  

 f
lo

w
e
r 
c
o
lo

r 
  

fr
o
m

 M
u
n
s
e
ll 

L
im

it
  

  
  

 M
u
n
s
e
ll 

L
im

it
 C

o
lo

r 
  

  
  

M
u
n
s
e
ll 

L
im

it
 C

o
lo

r

  
  
  
  
  
 C

o
lo

r 
C

a
s
c
a
d
e

  
  
 C

o
lo

r 
C

a
s
c
a
d
e

  
  
  
 C

a
s
c
a
d
e

  
 C

a
s
c
a
d
e

M
1
6
0

G
o
ld

e
n
 y

e
llo

w
Y
e
llo

w
  

  
  

  
  

(4
.0

)
M

3
8
2

G
o
ld

e
n
 y

e
llo

w
Y
e
llo

w
  

  
  

(4
.0

) 
  

  
  

  
 Y

e
llo

w
  

  
  

  
(4

.0
)

Y
e
llo

w
 (
4
.0

)

M
1
6
0

G
o
ld

e
n
 y

e
llo

w
Y
e
llo

w
  

  
  

  
  

(4
.0

)
M

3
0
3

G
o
ld

e
n
 y

e
llo

w
Y
e
llo

w
  

  
  

(4
.0

) 
  

  
  

  
 Y

e
llo

w
  

  
  

  
(4

.0
)

Y
e
llo

w
 (
4
.0

)

M
3
8
1

Y
e
llo

w
Y
e
llo

w
  

  
  

  
  

(7
.4

)
M

3
9
9

Y
e
llo

w
Y
e
llo

w
  

  
  
(7

.4
) 
  

  
  

  
 Y

e
llo

w
  

  
  

  
(7

.4
)

Y
e
llo

w
 (
7
.4

)

M
3
9
9

Y
e
llo

w
Y
e
llo

w
  

  
  

  
  

(7
.4

)
M

3
8
1
/1

Y
e
llo

w
Y
e
llo

w
  

  
  
(7

.4
) 
  

  
  

  
 Y

e
llo

w
  

  
  

  
(7

.4
)

Y
e
llo

w
 (
7
.4

)

M
2
9
6

Y
e
llo

w
Y
e
llo

w
  

  
  

  
  

(9
.8

)
M

4
5
8

Y
e
llo

w
Y
e
llo

w
  

  
  
(9

.8
) 
  

  
  

  
 Y

e
llo

w
  

  
  

  
(9

.8
)

Y
e
llo

w
 (
9
.8

)

M
4
0
2
  

  
O

ra
n
g
e
 Y

e
llo

w
  

 Y
e
llo

w
 r
e
d
  

  
(0

.5
) 
  

 M
2
7
5
  

  
  

O
ra

n
g
e
 y

e
llo

w
  

Y
e
llo

w
 r
e
d
 (
0
.5

)
Y
e
llo

w
 r
e
d
  

 (
0
.5

) 
  

Y
e
llo

w
 (
0
.5

),
 Y

e
llo

w
 (
4
.0

),

  
  
  
  
  
  
  
  
  
  
  
  
Y
e
llo

w
 r
e
d
 (
5
.4

)

M
3
1
5

L
ig

h
t 
Y
e
llo

w
  

  
  

G
re

e
n
 y

e
llo

w
 (
1
.5

) 
  

 M
3
8
5
  

  
  
Y
e
llo

w
 o

ra
n
g
e
  

 Y
e
llo

w
 r
e
d
 (
9
.1

)
Y
e
llo

w
 r
e
d
  

 (
7
.1

) 
  

G
re

e
n
 y

e
llo

w
 (
1
.5

),
 Y

e
llo

w
 (
4
.0

),

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Y
e
llo

w
 r
e
d
 (
5
.4

),
 Y

e
llo

w
 r
e
d
(9

.8
)

M
1
6
0

G
o
ld

e
n
 y

e
llo

w
  

 Y
e
llo

w
  

  
  

  
  

(4
.0

) 
  
 M

3
9
9
  

  
  

Y
e
llo

w
  

  
 Y

e
llo

w
  

  
  

(7
.4

)
Y
e
llo

w
 r
e
d
  

 (
8
.4

) 
  

Y
e
llo

w
 (
3
.7

),
 Y

e
llo

w
 (
1
.6

),

  
  

  
  

  
  

  
  

  
  

  
  

Y
e
llo

w
 r
e
d
 (
6
.4

)

M
3
8
1

Y
e
llo

w
  

  
  

  
  

 
Y
e
llo

w
  

  
  

  
  

(7
.4

) 
  

M
0
2
9
/2

  
  

D
a
rk

 y
e
llo

w
  

  
  

Y
e
llo

w
  

  
  

(1
.6

)
Y
e
llo

w
 r
e
d
  

 (
8
.4

) 
  

Y
e
llo

w
 (
7
.4

),
 Y

e
llo

w
 (
1
.6

),

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

Y
e
llo

w
 (
4
.0

),
 Y

e
llo

w
 r
e
d
 (
6
.2

)

M
3
8
1

Y
e
llo

w
Y
e
llo

w
  

  
  

  
  

(7
.4

)
M

4
7
0

Y
e
llo

w
 o

ra
n
g
e

Y
e
llo

w
 r
e
d
 (
9
.1

) 
  
  

  
  

Y
e
llo

w
 r
e
d
  

 (
6
.4

) 
  

Y
e
llo

w
 (
7
.4

),
 Y

e
llo

w
 r
e
d
 (
9
.1

)

 21(2) : 149 – 155 (2548)



153

 

 

 24  

 9.00 - 9.30 .

 

  1  30  

 1-2 

 

  2  

(disc floret)  

 disc floret  

 (ray floret)   

( , 2534) 

  

 3 

   

  1 

 

 

(additive) 

  

 

 

 

  

  

 M315×M385  1.5  

9.1    2 

Table 2 Flower form of  F
1
 and F

2
 hybrids from selfed F

1
.

Flower form Flower form Flower form of F
1

Flower form of F
2

M160 Single M382 Double Double Single, Double

M160 Single M303 Round Round with big ray

floret

Single, Single with long disc floret,

Round, Round with big ray floret

M381 Single M399 Round Round with big ray

floret

Single, Round

M399 Round M381/1 Double in between double

and round

Double, Round

M296 Double M458 Single Double Single, Double

M402 Single M275 Round Round with big ray

floret

Single, Single with long disc floret,

Round

M315 Round M385 Round Round Round

M160 Single M399 Round Round with big ray

floret

Single, Single with long disc floret,

Round, Round with big ray floret

M381 Single M029/2 Round Round with big ray

floret

Single, Single with long disc floret,

Round, Round with big ray floret

M381 Single M470 Single Single Single
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 4   (9.8),  (5.4),

 (4.0)  (1.5)  5 : 4 : 3 : 1

 2  1 : 4

: 6 : 4 : 1  

  

  

  

       

 

 

 3  

2  4
3
 =  64  

 

 2    

 M160×M382  M296×M458 

   1 

  

 2    

3 : 1  

 

  

 

 0.4-0.5  0.8-0.9 (  3)

  3  ,  

 M381×M029/2 

  1 

  1  

 2  3   ,

  1 : 2 : 1 

 

1  

 

 

 

 

M160×M399  M381×M029/2 

0.8-0.9  0.6-0.7    

   

(  4)

Table 3 Segregation of hybrids derived from cross between single flower and double flower.

Cross F
1
 hybrid F

2
 hybrid

 
2
 value at

3 : 1 ratio
P

M160×M382 Double Double : Single   0.026          0.80-0.9

M296×M458 Double Double : Single 3.23          0.05-0.1

M399×M381/1 Double Double : Single 0.59          0.40-0.5

 21(2) : 149 – 155 (2548)
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 3

  

1.   3  

 

  

   

2.  

1  

3.    

1  

 

 9.00-9.30 .      

 para-

dichlorobenzene  

  1  30  

 Lacto-propionic orcein 

1-2   

  

  2n = 24   

 . 2534. 

. 

.

, . 134 .

 . 2541. . 

, . 160  .

 . 2541.  

. , . 115 .

 . 2531. 

.  

, . 291

.

Table 4 Segregation of hybrid derived from cross between tighten-disc floret and rounded-disc floret.

Cross F
1
 hybrid F

2
 hybrid

 
2
 value at

1 : 2 : 1 ratio
P

M160×M303 semi-rounded Tighten: Semi-rounded:

Rounded

       12.607 0.001-0.01

M381×M399 semi-rounded Tighten: Semi-rounded:

Rounded

69.36 >0.001

M399×M381/1 semi-rounded Tighten: Semi-rounded:

Rounded

 9.14 0.001-0.01

M402×M275 semi-rounded Tighten: Semi-rounded:

Rounded

 3.44   0.1-0.2

M160×M399 semi-rounded Tighten: Semi-rounded:

Rounded

   0.343   0.8-0.9

M381×M029/2 semi-rounded Tighten: Semi-rounded:

Rounded

 0.75   0.6-0.7
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Development of Canned Vegetable Soup

  
1/
     

1/
     

1/
     

1/

  
1/
      

1/

Jarinya  Phunturuksa
1/
, Niramon  Utama-ang

1/
, Puangtong  Jaisan

1/
, Jitra Klinhom

1/
,

Piyawan  Simapaisan
1/
   and  Prodepran Thakeow

1/

Abstract : The objective of this research was to utilize various kinds of vegetable to develop the canned soup

product which accepted by the consumers.  The method started with the consumer survey (n=200) to

investigate the needs of consumer for the product profile.  The results indicated that most consumers liked

the clear to slightly turbid soup with chicken (60.9%).  The kinds of vegetable which consumer wanted were

mushroom, carrot, sweet corn and pumpkin, whereas, the respondents were 76.4, 56.4, 43.6, and 35.0%,

respectively.  From this product profile, the product development started with the preparation of the stock

soup that consisted of radish 100 g and onion 75 g in water 1000 g boiled for 2 hours with chicken rib, garlic,

pepper, salt, soy sauce and monosodium glutamate. This clear soup provided the highest liking score.  The

sterilized process was autoclave at 121 C for 12 min (F  = 6.53).  The formulation of canned soup was

optimized by chicken 30%, pumpkin 10%, mushroom 20%, sweet corn 20% and carrot 20%. After that, the

soup were reformulated by seasoning with salt 1.4%, soy sauce 3.0%, MSG 0.4% and sugar 2.0% (based

on soup).  This finished product provided the good sensory characteristics with viscosity 1.74 cps and pH

5.97 and low in fat (0.49%).  The consumer acceptance test (n=120) showed the moderately liking score

(7.22-7.47) in all sensory attributes with 95.8% acceptance and 73.33% consumers willing to buy this

product.  In conclusion, this developed canned soup was high in acceptability and marketing opportunity.

1/
   .  50100

1/
Department of Product Development Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai  50100,  Thailand.

Keywords : vegetable soup,  product development
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1.      

2.   

3.   

4. 

 : 

      200   

          

  76.4, 56.4, 43.6,  35.0      60.9   

  

 100  75   1,000        

      2     

    121    12  (    F
0

= 6.53 )     30%  10%  

   20%   1.4%   3.0%

 0.4%  2.0%    

      1.74 cps 

 pH  5.97  0.49% 

  120       ( 7.22 – 7.47 ) 

95.8 %  73.3%   

 :     

 21(2) : 157 – 164 (2548)
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  1  

               

 

 

 200   

 SPSS 

 

 2 

 

  

  

22 + 4  + 2cp  

 Hedonic scaling 9 point 

 Balance incomplete

block design (BIB) 

Regression   

  

Stock soup; chicken rip + ingredient         Vegetables;

                     Cleaning

   Boil (2 hours)                                             Trimming

     Filtering                      Blanching

                          Mixing and boiling

                  Filling

     Exhausting (85 C, 7 min.)

               Seaming

            Sterilized process(121 C, 12 min.)

                Cooling

                 Vegetable soup product

Figure 1  Processes of canned vegetable soup.
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 3 

3.1 

     

   300  407 

 250   

( , 2532) 

 F
0
 (  F

0
   6) 

 Temperature microprocessor

821 (ELLAB A/S; Denmark)  4  

3.2 

 Mixture  design

 5      

  15   

  Ratio Profile Test

 Balance incomplete block

design  (BIB)   38 ( , 2537)

3.3 

       

 (MSG)    3       

  1   

 (Hedonic scaling test)             

  30   

  (ANOVA) 

 Least significant  difference (LSD)

3.4.

      

1.   

   

 (AOAC, 1998)

2.   

   -   

   (AOAC, 1998)

1.   (Hunter Color

values; L, a, b)  L  -

(darkness = 0, lightness = 100)  a  

(redness)  a  (+) 

(greenness)  a  (-)  b 

 (yellowness)  b  (+) 

  (blueness)  (-) 

  3 

  Color Quest II Sphere Hunter Lab

model SSE 343

2.  

Brookfield (Cannon  LV 2000)  (rpm) 60

 no. 4  3   

   (Andrews, 1992)

Table 1  Formulation of soup (%based on soup).

Seasoning

Treatment Salt Soy sauce Monosodium

glutamate

Crystal sugar

1 0.7 1.5 0.2 -

2 1.4 3.0 0.4 2.0

3 2.1 4.5 0.6 2.9

 21(2) : 157 – 164 (2548)
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 4  

             

 

  120  

 

      

    Hedonic scaling

test  9 point 

  

   Multiple

regression   Multivariate analysis   Discriminant

analysis    SPSS

 1  

  200  

 94.5% 

   68.2% 

   16.4% 

   

     

76.4 , 56.4, 43.6, 35.0, 30.5, 22.3, 12.7  11.8%

   (60.9%)

    

    

  

    

 2 

 10     

     

  2 

 95% (P 0.05) 

 

 Regression  

  = 7.199 - 0.185A + 0.512B + 0.075AB  -

0.002A2  - 0.233B2             (R
2
 = 0.761)

 = 6.615 - 0.172A + 0.47B  +

0.0035AB + 0.15A2 + 0.435B2 

                 (R
2
 = 0.918)

 A   B  

  Regression  

 

 

  100  

 75  

 1    250   100 

  75   5  

1.5 

 3  

3.1   

       

 

  300 x 407  250 

 160  

 1  

F
0

Tempera tu re  

microprocesser 821 (ELLAB A/S)    F
0
  > 6.0

  F
0 

  307  409      

  F
0
 = 6     F

0
 = 3-4   

 F
0
 = 4-6  ( , 2532; , 2543; Alstrand and

Ecklund, 1952)   come up time =

13    F
0
 = 6.53  121  

 10  

  12  
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Clostridium botulinum 

  ( , 2543)

3.2  

  

   

 15  

 Ratio Profile Test  Balance 

incomplete block design (BIB)  Mat

CAD 7     

  30%

 20%   20%  10%   20%

3.3 

   

   

 

 2  3  (  2) 

  2      1.4 %    3.0 %  

  0.4%    2.0%    

 

Table  2   Result of sensory evaluation of soup.

Soup stock Color Odor Taste Overall taste

1 6.13 ns 6.50 ns 5.47 b 5.80 b

2 6.63 ns 6.87 ns 6.57 a 6.80 a

3 6.63 ns 6.40 ns 7.17 a 7.10 a

ns = non significant.

Values in the same column having the same letter are not significantly different at 5% level based on LSD test.

 21(2) : 157 – 164 (2548)
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3.4 

      

   

  3  

 L, a  b   40.48, 5.35  13.63

 

  

-  

  

   

   

  5.97  Low acid

food ( , 2536; , 2543) 

  83.37 

  

  331.52  100 

 2.30   262.2  

 9.4  100   

 0.49  

 

 

Table 3  Quality analysis of canned vegetable soup.

Quality Quantity

 Physical analyses

Viscosity (cps)

      Color   L (darkness, lightness )

                 a (redness, greenness)

                 b (yellowness, blueness)

    1.74  0.08

  40.48  1.77

    5.35  0.57

  13.63  1.16

 Chemical analyses

pH

Water content (%)

      Crude protein (%) (N  6.25)

Crude fat (%)

Crude fiber (%)

Dietary fiber (%)

Ash (%)

Carbohydrate (%)

Total solid (%)

Phosphorous (mg/100 g)

Sodium (mg/100 g)

Calcium (mg/100 g)

Iron  (mg/100 g)

Vitamin B 1  (mg/100 g)

Vitamin B 2  (mg/100 g)

Niacin  (mg/100 g)

Beta-carotene (μg/100 g)

  5.97

83.37

  5.63

  0.49

  0.38

  1.47

  1.26

  5.54

13.30

70.00

                            262.20

  9.40

  0.40

  0.04

  0.08

  2.30

                            331.52

 Microbiological analyses

Total plate count (cfu/g)  10
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 E. coli 

Using of Yoghurt for Colibacillosis Treatment in

Suckling Pigs

 
1/
  Tri Indrarini  Wirjantoro 

2/
    

1/ 
      

2/

Tusanee Apichartsrungkoon
1/
,  Tri Indrarini Wirjantoro

2/
, Sumalee   Wongrak

1/
 and

Piyawan Supavititpatana
2

Abstract : Colibacillosis treatment by using yoghurt was studied in suckling pigs. One hundred and twelve

piglets (1-14 days old) that showed signs of diarrhoea were randomly divided into 5 groups: 1) 26 piglets

were treated with antibiotic (enrofloxacin) as a control group 2) 15 piglets were treated with commercial plain

yoghurt (Dutchie )  3) 23 piglets were treated with commercial drink yoghurt (Yacul )  4) 27 piglets were

treated with home-made yoghurt produced from commercial yoghurt and 5) 21 piglets were treated with

yoghurt produced from pure culture. Yoghurt were given orally twice a day from the day that piglets showed

sign of diarrhoea to the recovery day but not over 5 days.  The amount given was 5 ml/piglet on the first day,

10 ml/piglet on the second day and 15 ml/piglet on the third to fifth day. Antibiotic was given orally in a dose

of 20 mg/piglet. Average duration of treatment of all groups was 2.76 days. Number of piglets recovered

from diarrhoea in the treatment groups were higher than that of the control group (100, 93.33, 92.59 and

86.96% in group 5, 2, 4, and 3 respectively vs 80.77% in the control group; P<0.05). These results suggest

that yoghurt can be used for colibacillosis treatment.

1/
    .  50200

2/
    .  50100

1/
 Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

2/ 
Department of Food Science and Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai 50100, Thailand.

Keywords : colibacillosis,  yoghurt,  suckling  pig
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1. 
 

- 
®

  

Lactobacillus delbrueckii subsp. bulgaricus

 Streptococcus thermophilus 2.0 x 10
9 

cfu/ml

- 
®
  Lactobacillus

casei shirota    4.4 x 10
8
 cfu/ml

- 
  

®  
  

Lactobacillus delbrueckii subsp. bulgaricus

 Streptococcus thermophilus 2.3 x 10
9

cfu/ml

- 
  

Lactobacillus delbrueckii subsp. bulgaricus

 Streptococcus thermophilus 2.1 x 10
9

cfu/ml

2.  

    

 

 

  1   

 30–60  

  (2546)   (2530)  

50–60  48       

 4  

 (P<0.05)      

  

(100%)   
   

   
 

  
  

 (93.33, 92.59  86.96% )
          

 Hale and 

Newton (1979)  

Lactobacillus spp.  

4-5   

  Apichartsrungkoon et al.

(2003) 

  

 

 (4.76%) 

(4.00%) 

 4  

 

 2.76   (P<0.05)

 (3.14 ) 

 Apichartsrungkoon et al. (2003) 

 3 
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Table 1  Diarrhoea treatment in piglets using yoghurt and antibiotic.

Items T1
1/

T 2
1/

T 3
1/

T 4
1/

T 5
1/

 S.E.M.

Number of piglets 42 37 60 55 61 -

Number of piglets got diarrhoea,

n (%)

26

(61.90)

15

(40.54)

23

(38.33)

27

(49.09)

21

(34.43)

-

Number of  piglets recovered

from diarrhoea, n (%)

21

(80.77
 a
)

14

(93.33
 b
)

20

(86.96
 c
)

25

(92.59
 d
)

21

(100.00
 e
)

1.70

Number of piglets did not

recovered from diarrhoea, n (%)

5

(19.23
 a 

)

1

(6.67
 b
)

3

(13.04
 c
)

2

(7.41
 d
)

0

(0.00
 e
)

6.70

Number of piglets got diarrhoea

again after recovery, n (%)

1

(4.76
 a
)

0

(0.00
 b
)

0

(0.00
 b
)

1

(4.00
 c
)

1

(4.76
a
)

2.11

Duration of treatment  (day) 2.74
ab

2.64
ab

2.35
 a

2.92
 ab

3.14
b

0.11

a,b,c,d, e 
Means in the same row with different superscripts differ significantly (P<0.05).

1/ 
  T  1 =  Antibiotic (enrofloxacin), Control group

    T  2 =  Commercial yoghurt (Dutchie
®

)

    T  3 =  Commercial drink yoghurt (Yacul
®

)

    T  4 =  Yoghurt from commercial  yoghurt

       T  5 =  Yoghurt from pure culture

Table 2  Growth performances of piglets.

Items T1
1/

T 2
1/

T 3
1/

T 4
1/

T 5
1/

 S.E.M.

Number of piglets 26 15 23 27 21

Initial weight, g   3,519.23 4,793.33 4,652.17 3,429.63 2,714.29 147.25

Final weight, g 4,134.62 5,673.33 5,165.21 4,033.33 3,523.81 162.30

Weight gain, g       15.38
a

    46.67
b

  517.39
a

   581.48
a

   738.10
a

  45.97

Average daily gain, g    122.31
a

  169.33
b

  103.47
a

   116.79
a

   147.61
a

   9.19

a,b  
Means in the same row with different superscripts differ significantly (P<0.05).

1/ 
   T 1 =  Antibiotic (enrofloxacin), Control group

     T 2 =  Commercial yoghurt (Dutchie
®

)

     T 3 =  Commercial drink yoghurt (Yacul
®

)

     T 4 =  Yoghurt from commercial  yoghurt

     T 5 =  Yoghurt from pure culture

E. coli 



170

 2 

 5  

 

  (ADG) 

   (P<0.05) 

 (P>0.05) 
 

 

  

 

 

 Taylor et al. (2000) 

Lactobacillus reuteri 

  Park

et al. (2001)  L. acidophilus L23 

 

3.   

   

(2530)  

 E. coli    

 1-2   18   

E. coli  18      

Streptococcus spp., Staphylococcus spp., Proteus 

spp., Citrobacter spp., Klebsiella pneumoniae,  

Corynebacterium spp.

 E. coli 

  

       

E. coli  E. coli 

    

E.  coli  

 E. coli   Streptococcus

spp. 

     

  Streptococcus spp.

 Streptococcus spp.  4  

 

 E. coli  

4-5  

 Streptococcus spp. 

4. 

   

 5  

 1–4 (  5 

) 

   13.00 /

 

    

 

 (9.24

 9.00 /  )  

  

(6.96 / )

1.  

 

 E. coli  

 (P<0.05)  3 

2.  

 

 21(2) : 165 – 171 (2548)



171

   -

 ( .) 

 

  

 . 2530.   

.  -

 , .

348 .

 . 2546. 

 E. coli . 

.  

 , .

34 .

Apichartsrungkoon, T., A. Khad-Tiya, S. Jaturasitha,

N. Simasatitkul, U. Ter Meulen and T.

Vearasilp. 2003. Effect of yoghurt on

Collibacillosis treatment in piglets. p. 262. In:

Proceedings of the Symposium on

Technological and Institutional Innovation for

Sustainable  Rural Develoment. University of

Gottingen, Germany.

Baum, C.L. and D.L. Harris. no date. Effect of

feeding Lactobacillus to pigs infected         

with Salmonella typhimurium. (Online).

Available: http://www.ipic. iastate.edu/reports/

00swinereports/asl-687 pdf (October, 2004)

Hale, O.M. and G.L. Newton. 1979.  Effects of a

nonviable Lactobacillus species fermentation

product on performance of pigs. J. Anim. Sci.

48: 770-775.

IDF. 1997. Dairy Starter Culture of Lactic Acid

Bacteria (LAB) Standard of Identity. pp. 1-8.

In: International IDF Standard no. 149A,

Brussels.

Letellier A., S. Messier, L. Lessard and S. Quessy.

1999. Assessment of different treatments to

reduce Salmonella in swine. pp. 321-325.

In: Proceedings of the 3rd International

Symposium on the Epidemiology and

Control of Salmonella in Pork. Washington,

D.C.

Mclntosh, B. 2001. Piglet scours. (Online). Available:

http://www.dpi.qld.gov.au/pigs/4457.html 

(October, 2004)

Park, J.S., S.D. Carter, M.J. Rincker, R.W. Fent and

S.E. Gilliland. 2001. Effects of Lactobacillus

acidophilus L23 supplementation on growth

performance of weanling pigs fed low-lactose

diets. (Online). Available: http://www.ansi.

okstate.edu/research/2001rr/42/42.htm 

(October, 2004)

Taylor, L., P. Gill and V. Bland. 2000.  Efficiency of

Lactobacillus reuteri in pre and post weaning

pigs. (Online). Available: http://www.biogaia.

sc/report 6.pdf.

Walstra, P., T.J. Geurts, A. Noomen, A. Jellema and

M.A.J.S. van Bockel. 1999. Dairy Technology:

Principles of Milk Properties and Processes.

Marcel Dekker, Inc., New York. 727 pp.

E. coli 



172



173

Production and Marketing Situations of Local Fruit Wine

and Whisky in the Upper North

  
1/ 

  
1/  

  
1/

Saran Arayarangsarit
1/
, Kamol Ngamsomsuke

1/
 and Junjira Pramualphisuth

1/

Abstract: This research aimed to indicate the production and marketing situations of local fruit wine and

whisky business run by the rural entrepreneurs. Data on business situation, production, technology and

marketing of local fruit wine and whisky from 50 purposively selected entrepreneurs in six provinces of the

upper north had then be employed.

The results of the study showed that most of the entrepreneurs were small business and operated

in form of partnership with few experience or no experience. There were many kinds of fruits and herbs used

as main raw materials to produce various types of local wines and whiskies. Most of the entrepreneurs used

simple processing technique, equipments and packaging material and form. These practices directly and

inversely affected consumers’ hygiene and safety. The marketing strategies were almost defensive in nature

aimed at local market and tourist attractive. The average production costs were 46.05 and 53.16 baht/bottle

of fruit wine and herbal wine respectively. On the other hand, the averaged production cost of local whisky

was 16.77 baht/bottle. About 97 percent of these production costs were the variable costs. The computed

rate of net returns was more than 65 percent when the products were sold at the retail level.

Development of production and marketing of the local fruit wine and whisky grew slowly because

lack of entrepreneurs’ knowledge on good business operation, production techniques and marketing. At the

same time, access to adequate operating credit was another problem faced by these entrepreneurs. To

improve these constraints, the authors recommended the establishment of information center

specialized on the production and marketing of local fruit wine and whisky. Provision of credit was also

necessary. Moreover, entrepreneurs should also intend to improve their product quality, product hygiene

and safety, and to build up brand names of the products in order to compete in the competitive market

environment.

1/
   .  50200

1/
 Department of Agricultural Economics, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

Keywords :  local fruit wine and whisky, community entrepreneurs, production and marketing situations
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Table 1   Number of local fruit wine and whisky’s entrepreneurs in the upper North classified by business type.

ProvinceBusiness

type Chiang Mai Lamphun Lampang Chiang Rai Phrae Payao Total

Rice farmers’

  association

3 - 1 - 2 1 7

(14.0)

Fruit growers’

  association

3 - - - 4 - 7

(14.0)

Cooperative 3   3 - 2 - 1 9

(18.0)

Partnership 9 10 6 2 - - 27

(54.0)

Total 18

(36.0)

  13

(26.0)

 7

(14.0)

 4

(8.0)

 6

(12.0)

  2

(4.0)

50

(100.0)

Note: Figures in parentheses are the percentage

Source: Survey
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Table 2  Number of local fruit wine and whiskey’s entrepreneurs classified by size and location.

Operation size*
      Province

Large Medium Small Total

Chiang Mai 1 5 12       18(36.0)

Lamphun 4 7 2  13(26.0)

Lampang 1 3 3    7(14.0)

Chiang Rai 3 - 1   4(8.0)

Phrae 1 3 2    6(12.0)

Payao - 1 1  2(4.0)

Total 10

(20.0)

19

(38.0)

21

(42.0)

50

(100.0)

Note:  * Classified by actual production capacity:

- Large size is operating at more than 8,000 liters/year.

 - Medium size is operating at 2,500-8,000 liters/year.

 - Small size is operating at lower than 2,500 liters/year.

   Figures in parentheses are the percentage

Source: Survey
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Table 3  Number of local fruit wine and whiskey’s entrepreneurs classified by product group.

                Product group Number Percent

Only local whiskey 30 60.0

Local whiskey and other products 20 40.0

                  Total 50 100.0

Source: Survey

Table 4   Number of local fruit wine and whiskey’s entrepreneurs classified by type of products.

             Type of product Number Percent

Fruit and herbal wines 20  40.0

Fruit wines 13  26.0

Fruit and herbal wines + Sato   8  16.0

Only Sato   7  14.0

Only herbal wine   2    4.0

              Total 50 100.0

Note: Sato is a local rice wine.

Source: Survey
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Table 5    Average evaluated score based on community’s product standard of the local fruit wine and

whiskey’s entrepreneurs.

Operating size
Category

Large Medium Small Total

1. Packaging         3.40         2.64        1.9      2.65

2. Trade mark and labeling       10.77         9.05        9.32      9.71

3. Production layout         8.34         6.02        4.85      6.40

4. Production’s equipments         3.50         2.77        2.38      2.88

5. Production control process       13.20         9.55        7.95    10.23

Total (average)*       39.21       30.03      26.40    31.88

Note:  * Total score is 46 points; 5 points each for packaging and equipments, 10 points for production layout, and 15 points 

each for trade mark and labeling and production control.
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Table 6   Number of local fruit wine and whiskey’s entrepreneurs classified by type of sale and transportation

responsibility.

Item Number Percent

Type of sale

 - Retailing                 6 12.0

 - Wholesaling                 4   8.0

 - Both wholesaling and retailing 22 44.0

 - Consignment 18 36.0

Total 50 100.0

Transportation responsibility

 - Customer 11 22.0

 - Producer 25 50.0

- Producer brought the product to the

   point of sale

14 28.0

 Total 50 100.0

Source: Survey
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Table 7    Production cost and returns on local fruit wine and whiskey production per bottle (750 ml) classified

by cost item.

Fruit wine Herbal wine Sato
Item

Baht % Baht % Baht %

Variable cost         44.79      97.27      51.92 97.65 16.08 95.86

  -Raw material         3.60       7.82     10.48 19.72   1.87 11.16

  -Other materials       22.17     48.14     22.42 42.14   6.23 37.11

  -Labor         2.56       5.55       2.56   4.81   0.25   1.49

  -Packaging         7.25     15.74       7.25 13.63   5.36 31.94

  -Tax         9.22     20.02       9.22 17.34   2.37 14.15

Fixed cost          1.26        2.73        1.25   2.35   0.69   4.14

Total cost       46.05   100.00     53.16    100.00 16.77 100.0

Retail price     144.90 -    182.20 - 54.11 -

Profit       98.94     68.24    129.10 70.82 37.33 69.00

Wholesale price       98.77 -    151.90 - 34.96 -

Profit       52.72     53.38     98.75 65.00 18.18 52.02

Source: Survey
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