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EFFECT OF TOPDRESSING AND SPACING FOR GROWTH AND YIELD OF 

CHINESE KALE. 

 2548  2549

. .  2 X 3 Factorial in 

Randomized Complete Block Design   2  A  

 B  60 X 60, 50 X 60 40 X 60 .  6 

Treatment combinations  50 X 60 .

Abstracts

A  effect of  topdressing and spacing for growth and yield of Chinese Kale 

during November 2005 to April 2006 at the Royal Pangda Agricultural Experiment Station by 

using 2x3 factorial in  Factorial in Randomized Completed Block Design (RCBD) which included 

2 factors i.e. Factor A was top and nontopdressing and the factor B was plant spacing of 60x60, 

50x60 and 40x60 cm., respectively. They were 6 treatment combinations and the treatment 

combination of topdressing and 50x60 cm spacing gave highest seed weight productions, 

maximum numbers of lateral branches per plant and highest munbers of pod per branch.



3

      :   2548   2549

 : . .

1.  2A 

2.    -

-  15-15-15 , 46-0-0  13-13-21 

3.  Lidomil Gold , Calazin , Ronocide 

Daconil , Jalet  Calate 

4.

5.

1.  2 X 3 Factorial in Randomized Complete Block

Design

 A  A0 = 

    A1 = 

 B  B0 =  60 X 60 .

    B1 =  50 X 60 .

    B2 =  40 X 60 .

 Treatment combination 

  A0B0  60 X 60 .

  A0B1  50 X 60 .

  A0B2  40 X 60 .

  A1B0  60 X 60 .

  A1B1  50 X 60 .

  A1B2  40 X 60 .

 4 Replications  Treatment combination  Replication 
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2.  7 

 1  5  24  50 .

 1,600 . /  (5 ./ )  15-15-15  50 ./   (150 / )

 Treatments combination 

  3. 

 (media)  3  1  20 

  4.  

  4.1  (Drip) 

  4.2   7 

  4.3   46-0-0  50 ./  (150 

/ )  7  2  3  15-15-15  50 

./  (150 / )  4 5  13-13-21   50 ./  (150 

/ )

  4.4  , ,

, ,  14  7, 14, 21, 28, 35, 42, 49, 56, 63, 

72, 77, 77, 84, 94 98

  5.  149 

 60 /

  6.   5 
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 5  28  56  84

112  140  (  1) 

 28 

 (  1)  Treatment 

 15.94 .  Treatment 

 14.79 .  56-140  Treatment 

 143.28-146.06 .

(  1)  28 

 15.22-15.50 .  140  141.06-147.80 .

 Treatment combination  (  1) 

 28  50 X 60 .

 16.27 .  40 X 60 .

 16.08 .  50 X 60 .

 14.17 .  140  (

)  60 X 60 .

 150.05 .  60 X 60 .

 147.77 .  50 X 60 .

 140.38 .

 (  2)  Treatment 

(6.71-7.25 / )  Treatment  (6.55-7.22 / )

Treatment combination  40 X 60 .

 7.50  60 X 60 .

 7.35  40 X 60 .

 6.60 
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 (  2)  Treatment  (27.44 – 

27.87 / )  Treatment  (27.37 – 28.12 / )

Treatment combination  50 X 60 .

 28.25  50 X 60 .

 28.00  40 X 60 .  60 X 60 .

 27.05 

 Treatment 

 (  2) 

Treatment  12.60 

Treatment  9.82 

 50 X 60 .

 16.04 

60 X 60 .  10.07  40 X 60 .

 7.52  Treatment 

combination  (  2) 

50 X 60 .  20.30 

 50 X 60 .  13.21 

 40 X 60 .

 4.46 
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 1  ( .)

 ( .)  ( )

28 56 84 112 140 

A0 14.79 45.52 100.38 137.21 146.06 

A1 15.94 47.33 90.76 130.09 143.28 

 * ns ns ns ns 

% CV. 3.04 7.06 7.96 5.53 3.25 

B0 15.37 46.55 94.22 135.71 147.80 

B1 15.50 46.15 100.52 135.87 145.71 

B2 15.22 46.59 87.97 129.30 141.06 

 ns ns ns ns ns 

% CV. 8.38 9.57 7.54 6.17 3.33 

A0B0 15.27 46.73 104.30 142.93 150.05 

A0B1 14.17 45.17 89.60 130.90 140.38 

A0B2 16.08 47.62 97.80 133.95 143.65 

A1B0 14.92 44.67 103.25 137.80 147.77 

A1B1 15.47 46.38 84.15 128.65 144.75 

A1B2 16.27 48.00 90.35 127.70 141.75 

 ns ns ns ns ns 

% CV. 9.48 12.95 13.73 7.22 4.64 

 :  DMRT  95 % 

      ns  

      *       
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 2

( )

A0 7.50 27.44 12.60a

A1 6.71 27.87 9.82b

 ns ns * 

% CV. 8.23 3.25 16.15 

B0 7.22 27.42 10.07ab

B1 7.17 28.12 16.04a

B2 6.55 27.37 7.25b

 ns ns ** 

% CV. 7.16 5.12 22.20 

A0B0 7.10 27.05 6.93bc

A0B1 7.15 28.25 20.30a

A0B2 7.50 27.05 10.59bc

A1B0 7.35 27.80 13.21b

A1B1 7.20 28.00 11.79b

A1B2 6.60 27.80 4.46c

 ns ns * 

% CV. 9.79 3.23 38.68 

 :  DMRT  95 % 

      ns  

       *      

     **  
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. (  3) 

 50 X 

60 .  ( 60 X 60 .)  ( 

40 X 60 .)  (60 X 30 .)

  (40 X 60 .)  2 

  50 X 60 .

 3 

 (° .)

(%). . ( .)

 2548 27.00 17.50 22.76 94.53 72.17 102.00 

 2548 24.50 17.92 19.55 94.90 68.65 19.40 

 2549 28.76 11.22 20.49 93.87 54.09 - 

 2549 30.44 13.87 22.17 9057 47.71 1.40 

 2549 33.73 18.06 25.91 81.55 41.12 18.20 

 2549 31.73 20.18 26.40 86.90 52.23 21.60 

 : . .

 700 
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 2 

SEED GERMINATION OF CHINESE KALE 

 1  Randomized Complete Block Design (RCBD) 

 3 Replications  6 Treatments (Treatment combinations) 

 2549 

Treatment   50 X 60 .

 Treatment  60x60  50x60 .

 60 X 60 .

Abstract

The germination of Chinese Kale’s seeds produced from the first experiment 

were tested by using Randomized Completed Block Design (RCBD) with 3 replications and 6 

treatment combinations, during May to July 2006 at the laboratory of  Division of Vegetable 

Technology, Department of Horticulture, Faculty of Agricultural  production, Maejo University. 

The seed germinations were highly significant difference and the treatment combinations of 

nontopdressing and 50x60 cm. spacing gave highest seed germination percentage follow by 

topdressing and 60x60 cm and the Topdressing with 50x60 cm. spacing gave lowest seed 

germination percentage. 
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       :  2549 

 :

. .

1.  (  1) 

2.

3.

1.   Randomized Complete Block Design (RCBD) 

6 Treatments   3 Replications  Treatment  Treatment combination  

 1 

  2.  18 

 100 

  3.  2  ( )

  4.  7 
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 1 

 2 

 1   (  1)  Treatment  

 50 X 60 .  1 

 234.75  1     50 X 60 .

 40 X 60 .  60 X 60 .  Treatment

 60 X 60 .  1 

188.75

 6 Treatments 

 1 

 (  1)  Treatment  50 X 60 

. (A1B1)  93.75 

 60 X 60 . (A0B0)   50 X 60 .

(A0B1)   82.75  81.00  60 X 

60 . (A1B0)  59.75 
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 1  1 

Treatments Treatment

combination  1 

1

2

3

4

5

6

A0B0

A0B1

A0B2

A1B0

A1B1

A1B2

207.00b

215.00b

202.00c

188.75c

234.75a

208.00b

82.75b

81.00bc

73.25c

57.50d

93.75a

59.75d

%. CV. 

**

4.41

**

5.37

 :  DMRT  95 %       

     **  
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 1 

 Treatment 

50 X 60 .  Treatment 

 60x60 50x60 .  Treatment 

 60 X 60 .
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 3 

 Gibberelic acid 

EFFECT OF GIBBERELIC ACID CHINESE CABBAGE CHINESE CABBAGE’S 

FLOWER FORMATION 

 Gibberelic acid (GA3)

 2549 

. .  Randomized Complete Block 

Design  3 replications  5 treatments   (Control) 

 GA3  50,100,150  200 ppm.   5 

7,14,21,28,  35  GA3

 GA3

 treatment  (Control) 

Abstract

  The effects of GA33 application for Chinese Cabbage’s flower formation was 

conducted during January to March 2006 at the Thung Luang Royal Projevt Development Center, 

Mae Wang, Chiang Mai by using Randomized Completed Block Design (RCBD) which included 

3 replications and 5 treatments (Control, 50, 100, 150, and 200 ppm. of  GA33) by spraying GA33

within 7, 14, 21, 26, and 35 days after transplanted of seedlings and all of GA33 concentrations 

were not initiated flower formation and yet, reduced in growth, numbers of leaves and size of 

Chinese Cabbage’s heads. 
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:  – . . 2549

  : . .

1.

2.  Gibberelic acid (GA3)

3.  - 

-  15-0-0, 15-15-15  13-13-21 

  4.  

  5.  

1.  Randomized Complete Block Design  3

replications  5 treatment

Treatment  1  (Control) 

Treatment  2  GA3  50 ppm. 

Treatment  3  GA3  100 ppm. 

Treatment  4  GA3  150 ppm. 

Treatment  5  GA3  200 ppm. 

2.  7  1 

 5  15  50 .  1,600 

./   ( 5 ./ )  50 x 50 .( x )

 2  10  20 

3.  104  5

 1-2  1 

 7  26 

4.

      4.1 (sprinkle)  1 

           4.2  7 
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      4.3  Gibberelic acid (GA3)  7 

Treatment  5  7,14,21,28,  35 

        4.4  14  15-0-0  15-

15-15  50 ./ (160 / )  2  28  15-15-

15  50 ./ (160 / )

      4.5  2 

14  28 

     4.6 , ,

, , (Ca) (B)  5  14,35,45,55 

 70 

5.  90 

 Treatment

6.  5 

 , 

( / ./ )
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 Gibberelic acid (GA3)

Treatment

 (  3) 

 GA3

(  1)  Treatment  2 (  GA3  50 

ppm.)  14.36  Treatment  5 

 4  Treatment  3 (  GA3  100 ppm.)

 10.87 

Treatment  2 (  GA3  50 ppm.) 

58.88  Treatment  5,1,3,  4  58.00,57.12,56.00  52.00 

 GA3

 (  1)  Treatment  1(  GA3)

 18.45 . .  Treatment  3  5 

 Treatment  2 (  GA3  50 ppm.) 

 15.33 . .

 GA3

 (  2) Treatment  1(  GA3)

 2,561.67 /  3,074.00 ./  Treatment  3,4  5 

 Treatment  2 (  GA3  50 ppm.) 

 1,606.90 /  1,928.28 ./
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 1  ( x )  5 Treatments

Treatments

1  46.12 11.00c 57.12  18.45a 35.03 

2  44.52 14.36a 58.88  15.33b 32.62 

3  45.30 10.87c 56.00  17.55ab 35.60 

4  40.73 11.27bc 52.00  15.73b 34.07 

5  45.27 12.67b 58.00  16.27ab 29.13 

  ns ** -  * ns 

%CV  6.27 6.57 -  7.19 9.63 

     :  DMRT  95 % 

  ns 

  *    

  **  

 2  5 Treatments 

Treatments
/ ./ / ./

1  3,759.00 4,510.80  2,561.67a 3,074.00 

2  2,564.90 3,077.88  1,606.90b 1,928.28 

3  3,291.67 3,950.00  2,334.40ab 2,800.80 

4  2,900.33 3,48.040  1,964.67ab 2,357.60 

5  2,713.33 3,256.00  1,889.33ab 2,267.20 

  ns -  * - 

%CV  20.86 -  19.70 - 

 :  DMRT  95 % 

  ns 

  *    

/  1,200 . .  4,800 /



20

 Gibberelic acid (GA3)

 GA3

 3  GA3

Treatment  1( )

 3

(o )
. .

( .)

 2549 12.50 25.34 18.92 - 

 2549 12.75 28.64 20.70 - 

 2549 16.18 31.56 23.87 51.8 

   : . .

 960 
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 4 

EFFECT OF SPACING ON GROWTH AND YIELD OF CHINESE CABBAGE 

. . 2549 .

. .   Randomized Complete 

Block Design  4 replications  4 treatment  30 x 60, 40 

x 60, 50 x 60  60 x 60 .  40  x 60 .

Abstract

The effect of different plant spacing in Chinese Cabbage for growth and yield 

productions at Thung Luang Royal Project Development Center, Mae Wang, Chiang Mai during 

June to August 2006 by using Randomized Completed Block Design (RCBD) which included 4 

replications and 4 treatments (30x60, 40x60, 50x60 and 60x60 cm. of plant spacing).  The 

optimum plant spacing was 40x60 cm. which gave highest average yield (before and after 

dressing) and weight per head.   



22

   :   –  2549 

  : . .

1.

2.  - 

-  15-0-0, 15-15-15  13-13-21 

  3.    

  4.    

1.  Randomized Complete Block Design 

4  replications  4 treatments ( )

Treatment  1  30x60 .  20 

Treatment  2  40x60 .  14 

Treatment  3  50x60 .  12 

Treatment  4  60x60 .  10 

  2.   7  1 

 3  16  50 .  1,600 

./ (3 ./ )  1  2 

  3.   104  5 

 1-2  1 

 7  23 

4.

4.1 (sprinkle)  1 

4.2  7 
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4.3  14 

15-15-15  50 ./ (100 / )  2  28  13-

13-21  50 ./ (100 / )

4.4  2 

4.5 , ,

, ,  45 (Ca) (B)  3 

 14,35  45 

5.  65 

6.  10 

 ,  ( /

./ )
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 (  1) 

 50x60 .  44.33 

 60x60 , 40x60  30x60 .

 40x60 .  12.33 

 40x60,60x60 30x60 .

 50x60 .  56.33 

 40x60,60x60 30x60 .  55.00,53.67,  47.67 

 (  1) 

60x60 .  18.00 .  50x60 

 40x60 .  30x60 .

 12.33 .  (

 1)  60x60 .  32.67 .

 50x60, 40x60 30x60 .

 (  2)  60x60 .

 2,840.00  2,593.33 /

 50x60  40x60 .  30x60 .

 1,766.67  1,550.00 /

 40x60 .

 14,373.36  13,104.00 ./

 30x60  50x60 .  60x60 .

 11,360.00  10,373 

./



25

 1  4 treatments 

( .)
Treatments

1  38.67 9.00 47.67  12.33b 27.67 

2  42.67 12.33 55.00  15.00ab 30.00 

3  44.33 12.00 56.33  17.67a 31.67 

4  43.67 10.00 53.67  18.00a 32.67 

  ns ns -  * ns 

%CV  11.91 15.31 -  14.39 8.20 

 :  DMRT  95 % 

  ns  

  *    

 2  4 treatments 

Treatments
/ ./ / ./

1  1,766.67b 14,133.36  1,550.00b 12,400.00 

2  2,566.67a 14,373.36  2,340.00a 13,104.00 

3  2,631.67 a 12,632.02  2,333.33a 11.199.99 

4  2,480.00a 11,360.00  2,593.33a 10,373.32 

  ** -  ** - 

%CV  9.97 -  10.95 - 

 :  DMRT  95 % 

  **    

/  1,200 . .  4,800 /

  -  Tr.1  30x60 . = 8,000 

  -  Tr.2  40x60 . = 5,000 

  -  Tr.3  50x60 . = 4,800 

  -  Tr.4  60x60 . = 4,000 
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40x60 .

(  3) 

 (  2 )

 3

(o )
. .

( .)

 2549 20.96 25.93 23.45 195.9 

 2549 15.84 29.06 23.29 126.3 

 2549 25.50 23.13 24.30 89.6 

   : . .

 960 


