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Abstract

Silicon (Si) and Calcium (Ca) are the major plant nutrient effected and enhance vigor of 

plants and fruits quality. Otherwise, the advantage of the nutrients are increase effective of xylem   

and cutin as well as reduce infection of plant diseases and insect damage. The objectives of this 

experiment are to induce resistance mechanism in plant to plant diseases and insect damage that 

can reduce pesticide usage at Doi Pui station of Thai royal project. The experiment was designed 

in RCBD to comparison six concentrations of calcium, including 0, 1000, 1500, 2000, 2500 and 

3000 ppm, respectively. Test plants were planted in hydroponics system and evaluation was based 

on vegetative growth, quality and quantity of fruits. 

Effective of silicon to vegetative growth of plants in cultivar Praratchatan 72 at 200 ppm, 

founds leaf area was biggest compare with other treatment .The effect of silicon to fruit 

quantitative, found  in cultivar Praratchatan 72  at 150 ppm was highest . Number of fruits, in 

cultivar Praratchatan 72 at 200 ppm wasmore than other treatment. Percentage of TSS was 

increase corresponded with calcium concentration. The result in cultivar Praratchatan 72 at 2000 

ppm, showed % TSS was higher than other treatment as well as in cultivar Praratchatan 50 at 

2000 ppm. The data was recorded on December 2004 and January-February 2005. However,   the 

result showed percent TSS was increase corresponded with calcium concentration  
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(amorphous  silica)  (H2SiO4)

(Graminea)  (Cucumbiteceae) 
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 pH (  – )

 (Residual effect) 

 ( , 2546) 

1.

2.

3.

1.

2.
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 (Fragaria spp.)

 1 

( , 2532) 

1.  (Wood strawberry; Fragaria vesca)

 Diploid 

2.  (Musky; F.elatior Ehrh. = F. Moschata Duch) 

 Hexaploid 

F. vesca

3.  (F. virginiana Duch) 

 Octoploid 

 2  F. vesca
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4.  (F. chiloensis Duch) 

 Octoploid 

5.  (F. x ananassa Duch) 

 Octoploid 

F. chiloensis x F. Virginiana ( , 2543) 

. . 2512 

. . 2515  13 (Cambridge)  16 (Favorite) 

 20 (Sequoia) 

1,200

 70 (Toyonoka) 

 50  16  20 

 Rosales  ( ) Rosaceae  Fragaria 

 n = 7 ( , 2532) 

-
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 (Shoot growth) 

 ( )

 (Crown) 

 (Crown)  2.5 .

 Stem axis 

 Stem axis 

 (Runner  Stolon) 

 2  2 

 (Axillary bud)  10-15 

 (Leaves) 

 3  (Trifoliate)  4-5 

F.chiloensis  Leaflels 

 1/5  6 

 1 F.chiloensis  300-400 / mm2

 7.6  100 

 (Root) 

 20-30  1,000  1 .

 6 

 3 
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1.

2.

3. Cork cell

 1 

 (Flower bud development) 

 (Inflorescences types) 

 1  (Bract) 

 3 

1  Primary 1 ,  secondary 2 ,  Tertiary 4 

Quaternary 8 

 (Flower structure) 

  5 

1.

2.

3.

4.

5.

 (Flower type) 

1.  (Male  staminate) 

2.  (Perfect-flowered  Hermaphrodite)

3.  (female  Pistil late) 
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 20 – 35  (  5 )  3 

 (Berry) 

 Ovule 

 Quaternary 

1.

2.

3.

4.

5.  (Air space) 

6. Fragaria X ananassa posh

F.nilgerensis Schlect.  (Receptacle) 

1.

2.

-  (volatile compounds)  25 C

/10 C /

         25 C  15 C  (Sanz et al., 2002) 

-

-

-

-

-  (  ) 

-

3.
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 (Strawberry Cultivation) 

1.  Matted row   1

 3,384 

/  2  7,692 /

2.   Annual hill

 1 

3.   Synthetic  (Soilless culture)

 ( , )  ( , , rock 

wool)

1.  (Location) 

2.  (Cultivars) 

3.

4.

      1. 

-

-

-

-  pH  (5.5-6.5) 
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2.  (Cultivars) 

3.  (Soil management and provision) 

 3 

1.

2.

3.

3.1

-

-  Nitrogen 

3.2  (Farm manures) 

-

-

 ( )

 2-4 /  12 /

3.3

   

-

 4.5-9 ./  4-6 

-

-
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4.

        -     

       -      (> 800 )

15  – 15  15  – 15 

    -    

     -    

    -    

 1 

 2  25-

30 .  45-50 .  2 

 30 .  8,000 /

 5.   (Setting the plant) 

 2/3  10 .

  6.  

 ( )

7.

 2 

  8.  30 .
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 (Harvesting and Packing the Crop) 

1.

 2-4 /

2.

 75% 

3.  (Grading the berries) 

              (g) 

             >  25 

   1   15 - 25 

   2   11 - 15 

   3   9 - 11 

   4   7 - 9 

4.

       

 0 C

 ( , )

  1  (Botrytis gray mold rot) 

Botrytis cinerea  Press ex Fr. 

 (  90%)  15-20
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  2.  (Anthracnose) 

       Colletotrichum fragaria Brooks.,

C. dematium (Pres: Fr) Grove, C.acutatum  Simmonds, gloeosporioides. Penz. 

 2-3 

 21 C

  3.  (Strawbery leafspot) 

Ramularia tulasnei sace

 ( )

4.  (Powdery mildew) 

       

Sphaerotheca macularis (Wallr. Ex Fr.) Jacz.f.sp. fragariae 

 15 – 25 C

 80% 

5.  (Red stele) 

        Phythopthora fragariae Hickman

 ( , )

6. Xanthomonas

fragariae  kenne-dyshing 

   angular  Leaf   spot

( , 2531)

7.  virus (Virus and Virus-like Diseases) 
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- June yellows (JY) 

 50% 

- Strawberry mottle virus (SMV) 

 (Chactosiphen fragaefolli (Ckll.) 

               -  Strawberry crinkle virus (SCV) 

 (Strian)  ( , )

 (Arthropod and Animal pest) 

1.  (Strawberry aphids, Chaetosiphen spp.)

2.  (Spider mites, Tetranychus telaridus L.)

2.  (White grubs, Phylaphaga decimlineata. (SAY)

3.  (Garden slugs, Arion subfuscus)

4.  (Nematode Diseases)

 ( , )
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 (Nutrition) 

 ( )

 ( , 2543) 

1.  (N)  Nitrogen 

 Nitrogen  NO-
3  (

)  NH4
+

 (Arhbold and Mackown, 1997) 

 (N, P  K) 

 N  P  K (Yoshida et al., 2002) 

 50% 

 60% ( , )

 (Nestby 

et al., 2003) 

2.  (Phosphorus)  

 65%  50% 

3.  (Potassium) 

(Nestby et al., 2003) 

4.  (Sulfur) 

 20% 

 75% 

5.  (Magnesium)  (Nestby et al. 

, 2003)
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 25% 

6.  (Calcium) 

7.  (Boron) 

8.  (Iron) 

 50%

9.  (Zinc) 

 (Nestby et al., 2003) 

 ( , )

                           10.  (Manganese) 

 11.  (Molybdenum) 

 (Nestby et al., 2003) 

 (amorphous  silica) 

 (H2SiO4)

( )

(infection)

 (Graminea) 

 (Cucumbiteceae) 

( )
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1.

 ATP  1:20 

2. (elasticity)

3.

4.

5.

6.

 ( , 2543) 

 Lieten . . 1993-1999 

 Ca2+ 

 (Plich, 2002) 

 (Huguet, 1980: Brown et al., 1998. 

Ernani et al., 2002. Kahu, 2002)
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1.

(polygalacturonase)

2.

 2-3 

3.

 (Zocchi and Mignani, 1995 Schlegel et 

al., 2002) 

4.

 ( , 2543) 

 (Chow et al., 1992)  CaCl2
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 CaCl2  Pectin Methyl Esterase (PME) 

(Suutarien et al., 2002) 

2

 senescence  metabolism 

 (Soilless culture) 

 (FAO) 

 (  , 2548) 
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1.  (Fragaria sp.)  50  72 

2.

3.  (EC meter)

4.  (pH meter) 

5.

6.

7.   2  (Electrical balance) 

8.  (Spectrophotomenter) 

9.  (Hand  refractometer) 

10.  (Digital force gauge)

11.

1.

2.    CaCl2

3.    SiO2

4.   HNO3

5.   NaOH 
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 1 

 1 

 1.1 

1.  50   72  

 2.  

 3.  

Randomize Complete Block Design (RCBD)  6  (Treatment) 2  5 

 6 

 2  50  72 

 1 CaCl2  0.00% 

 2 CaCl2  0.90% 

 3 CaCl2  1.80% 

 4 CaCl2  2.70% 

 5 CaCl2  3.60% 

 6 CaCl2  4.50% 

 14  1  14 

 4.  14

 5.  

 6.  
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 1.2

 1.  50  72 

 2. 

 3. 

Randomize Complete Block Design (RCBD)  6  (Treatment) 2  5 

 6 

 2  50  72 

 1 CaCl2  0.00% 

 2 CaCl2  0.90% 

 3 CaCl2  1.80% 

 4 CaCl2  2.70% 

 5 CaCl2  3.60% 

 6 CaCl2  4.50% 

 14  1  14 

 4. 14

 5. 

 6. 
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 1.3 

 1.  50  72 

 2. 

 3. 

Randomize Complete Block Design (RCBD)  6  (Treatment) 2  5 

 6 

 2  50  72 

 1 CaCl2  0.00% 

 2 CaCl2  0.90% 

 3 CaCl2  1.80% 

 4 CaCl2  2.70% 

 5 CaCl2  3.60% 

 6 CaCl2  4.50% 

 14  1  14 

 4. 14

 5. 

 6. 
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 2 

1.    50   72

 2. 

 3. 

Randomize Complete Block Design (RCBD)  6  (Treatment) 2  5 

 6 

 2  50  72 

 1 CaCl2  0 ppm. 

 2 CaCl2  1000 ppm. 

 3 CaCl2  1500 ppm. 

 4 CaCl2  2000 ppm. 

 5 CaCl2  2500 ppm. 

 6 CaCl2  3000 ppm. 

 14  1  14 

4. 14

5.

6.
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 3 

1.  50  72 

2.

3.

Randomize Complete Block Design (RCBD)  6  (Treatment) 2  5 

 6 

 2  50  72 

 1 SiO2  0 ppm. 

 2 SiO2 100 ppm. 

 3 SiO2 150 ppm. 

 4 SiO2 200 ppm. 

 5SiO2  250 ppm. 

 6SiOl2  300 ppm. 

 14  1  14 

4. 14

5.

6.
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1.  (Vegetative growth) 

-   =  x  x 0.75 x 3 

-

-

-

     -   

2.

-

-

-

 3.    

 1 

 1.1 

(1)

 72  3.6, 4.5 

 11.7  10.44  0, 0.9, 1.8, 2.7

 9.70, 9.35, 9.00  10.40 
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 50  0 

12.82  0.9, 1.8, 2.7, 3.6  4.5

 7.26, 7.88, 7.63, 7.9  8.18  (  1) 

(2)

72  2.7 

 19.23  0.9, 4.5, 3.6, 1.8  0

 18.33, 18.14, 17.88, 17.90 17.63

50  4.5 

 19.92  1.8, 0.9, 3.6, 2.7  0

 16.59, 15.95, 15.79, 15.78  15.57  (  1) 

(3)

 72 

 50 

 72  0.9  6.28 

1.8, 0, 2.7, 3.6  4.5  6.16, 

6.07, 5.81, 5.80  5.45 

 50  3.6, 1.8, 0.9, 4.5  2.7 

 7.00, 6.91, 6.76, 6.57  5.91  0 

 4.91  (  1) 

(4)

 2 

 72  2.7 

164.70
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3.6, 1.8  0 162.32, 160.97 156.67

 4.5  0.9

136.16  131.33 

 50  3.6 

176.23  4.5, 0.9, 1.8  2.7 

 166.12, 163.32, 157.31  154.60 

 0  136.51 

(  1) 

 1  2 

( ) ( ) ( ) ( )
(% )

# 72 #50 # 72 #50 # 72 #50 # 72 #50

0 9.70bZ 12.82a 17.63 15.57 6.07 4.91b 156.67ab 136.51b

0.9 9.35b 7.26b 18.33 15.95 6.28 6.76a 131.33c 163.32a

1.8 9.04b 7.88b 17.88 16.59 6.16 6.91a 160.97a 157.31ab

2.7 10.4b 7.63b 19.23 15.78 5.81 5.91a 164.70a 154.60ab

3.6 11.70a 7.9b 17.90 15.79 5.80 7.00a 162.32a 176.23a

4.5 10.44ab 8.18b 1 8.14 19.92 5.45 6.57a 136.16c 166.12a

F-test * * ns ns ns *  * * 

C.V. (%) 9.85 10.25 8.57 13.69 10.87 15.65  21.84 32.14 

Z  Duncan Multiple Range Test  95

ns =

* =  95 
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a
a

a
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0
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4

6

8
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(
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(5 ) 

 72  50 

 72  0  0.9

 120.11  98.21  1.8 

2.7  54.36  40.12  3.6  4.5 

 31.74  21.25 

 50  0 

 45.21  0.9  1.8  35.28  30.12 

 2.7, 3.6  4.5  (  4 ) 

(6)

 72  50

 72  0

 26.24  0.9  21.46 

 1.8, 2.7, 3.6  4.5  8.65, 7.32, 8.05 

 5.02 

 50  0 

 17.25  0.9 1.8  15.34 

12.47  2.7, 3.6  4.5 

(  4) 

(7)

 46-  47  47 

 72 -

 47  47 
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72  50 

-  47  50

 72  1.8 

 13.40  3.6, 0.9, 2.7 

4.5  12.85, 12.63, 12.17  11.2 

 0  9.24 

 (  5.1) 

 4.5 

12.14  0.9, 1.8, 3.6, 0  2.7 

 11.63, 10.50, 10.41, 10.24  10.23  (  5.2) 

 4.5  11.54  3.6, 1.8, 0.9, 0  2.7 

10.35, 10.24, 10.13, 10.12  9.63  (

5.3)

 50   1.8 

 9.63  0.9  0 

 9.45  8.63  2.7- 4.5 

 (  5.4) 

(8)

 2 

47  72 -  47 

 50 

 72  0.9 

 0.47 N.  1.8, 3.5, 2.7, 0  4.5 

 0.41, 0.36, 0.35, 0.35  0.29 N.  (  5.1) 

 72  3.6 

 0.42 N.  1.8, 4.5, 0.9, 0  2.7 

 0.41, 0.35, 0.35, 0.32  0.31 N.  (  5.2) 
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 72  0 

 0.45 N.  4.5, 0.9, 1.8, 2.7  2.7 

 0.41, 0.40, 0.39, 0.37  0.36 N.  (  5.4) 

 50  1.8 

 0.52 N.  0  0.9 

 0.50  0.47 N. 

(9)

 72  50 

 72 

 4.5  69.63 

 3.6  2.7  66.75  55.43 

 1.8 

40.56  0.9 0

 19.23  20.12  (  6) 

50

 3.6  98.96 2.7, 4.5, 1.8, 0.9 

0  97.47, 97.00, 95.16, 95.04  90.01 

 1.2 

  (1) 

 72  0.9 

 11.43  0, 1.8, 2.7, 3.6  4.5 

 11.18, 11.09, 10.91, 10.30  10.29 
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 50  0.9 

 10.67  0, 1.8, 2.7, 3.6  4.5 

 10.56, 10.15, 19.72, 9.33  9.12  (  2) 

(2)

 72  2.7 

 22.50  1.8, 0.9, 0, 3.6  4.5 

 22.48, 22.17, 21.90, 21.46  19.94 

 50  2.7 

 19.50  1.8, 0.9, 0, 4.5  3.6 

 19.10, 18.40, 18.30, 18.01  15.46  (  2) 

  (3) 

 72  1.8 

 6.50  4.5, 2.7, 0.9, 3.6  0

 6.29, 6.20, 6.09, 5.81  5.79 

 50  0.9 

 5.93  3.6, 2.7, 4.5, 1.8  0 

 5.83, 5.57, 5.44, 5.36  5.32 

(4)

 2 

 72  0 

 306.00  0.9 

 1.8  301.45  293.28 
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 4.5, 3.6  2.7 

 249.25, 255.11  273.00 

 50  0.9 

 258.62  0, 1.8 

 2.7  255.00, 252.62  241.63 

 3.6 

 213.77  4.5 

 199.03  (  2) 

 2  2 

( ) ( ) ( ) ( )
(% )

# 72 #50 # 72 #50 # 72 #50 # 72 #50

0 11.18 10.56 21.90 18.30 5.79 5.32 306.00a 255.00a

0.9 11.43 10.67 22.17 18.40 6.09 5.93 301.45ab 258.62a

1.8 11.09 10.15 22.48 19.10 6.50 5.36 293.28ab 252.63a

2.7 10.91 9.72 22.50 19.50 6.20 5.57 273.00b 241.63ab

3.6 10.30 9.33 21.46 15.46 5.81 5.83 255.11b 213.77bc

4.5 10.29 9.12 19.94 18.01 6.29 5.44 249.25b 199.03c

F-test ns ns ns ns ns ns  * * 

C.V. (%) 11.25 15.30 9.32 11.59 10.87 15.65  21.84 32.14 

Z  Duncan Multiple Range Test  95

ns =

* =  95 
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 72  0 

   481.58

0.9  473.69  1.8, 2.7 

 3.6  414.63, 387.99, 342.70  240.79 

 4.5 

240.89

 50  0 

 433.25 

0.9  1.8  455.32  388.40 

 2.7  353.28  4.5 

3.6  200.46 

224.50

(6)

 72  50 

 72  0

 89.84  2.7, 0.9, 3.6, 1.8  4.5 

 77.18, 74.25, 65.23, 63.24  57.84 

 50 1.8

 102.37  0.9, 1.8  2.7 

97.45, 90.52  85.23 

3.6  4.5  64.52  63.21 

(7)

 46 -  47 

 72  4.5 

 13.36  2.7, 1.8, 3.6, 0.9 
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0  12.24, 11.65, 10.79, 10.25  10.23 

(  5.1) 

 1.8 

10.78  0, 0.9, 2.7, 3.6, 0 4.5

 10.25, 10.17, 9.52, 9.42  9.12  (  5.2) 

 4.5  2.7  10.47  1.8, 0.9, 3.6

0  10.24, 9.75, 9.63  9.12  (  5.3) 

3.6  9.57  1.8, 4.5, 0, 0.9  2.7 

 9.32, 9.05, 8.53, 8.45  8.41  (  5.4) 

 50   0.9 

 9.14  1.8, 0, 4.5, 2.7 

 3.6  8.56, 8.55, 7.85, 7.58  7.50 (  5.1) 

 0.9 

 9.63  0, 1.8, 2.7, 3.6  4.5 

 9.50, 8.75, 8.45, 7.46  7.35  (  5.2) 

 4.5  9.62  0.9, 3.6, 1.8, 2.7  0 

 9.56, 9.52, 9.50, 8.79  7.58  (  5.3) 

2.7  8.78    1.8, 0.9, 0, 3.6  0 

 9.56, 9.52, 9.50, 8.79  7.41  (  5.4) 

(8)

 2 

 47  72 
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 72  0 

 0.65 N.  4.5, 3.6, 4.5, 1.8  0.9 

 0.63, 0.59, 0.53, 0.53  0.49 N.  (  5.1) 

 72  0.9 

 0.72 N.  0, 2.7, 1.8, 3.6 4.5

 0.71, 0.67, 0.64, 0.57  0.55 N.  (  5.2) 

 72  0.9 

 0.67 N.  0, 3.6, 4.5, 2.7  1.8 

 0.65, 0.64, 0.59, 0.55  0.54 N.  (  5.3)

 72  0.9 

 0.60 N.  0, 3.6, 1.8, 4.5  2.7 

 0.53, 0.53, 0.49, 0.48  0.47 N.  (  5.4) 

 50  3.6 

 0.61 N.  1.8, 0, 4.5, 2.7  0.9 

 0.57, 0.56, 0.56, 0.55  0.55 N.  (  5.1) 

 0.9 

 0.63 N.  0, 1.8, 2.7, 3.6 4.5

 0.60, 0.57, 0.54, 0.53  0.53 N.  (  5.2) 

1.8

 0.74 N.  0.9, 0, 3.6, 2.7 4.5

 0.65, 0.63, 0.60, 0.58  0.56 N.  (  5.3) 

 0 

0.57 N.  3.6, 4.5, 1.8, 2.7  0.9 

 0.56, 0.50, 0.48, 0.47  0.45 N.  (  5.4) 

 (9) 

 72  50 



40

 72 

 3.6  27.32 

 4.5  25.36 

 2.7  14.25 

 0.9, 1.8  0 

 7.56, 6.55  5.01 

50

 4.5  39.38  3.6, 2.7, 0, 0.9 

1.8  32.25, 30.50, 30.24, 27.36  27.17 

(  6) 

 1.3 

  (1) 

 72  0 0.9

 10.30  2.7, 1.8, 3.61

4.5  9.89, 9.81, 9.61  9.57 

 50  0

 19.26  4.5, 2.7, 3.6, 0.9 1.8

 9.18, 9.09, 9.00, 8.78  8.65  (  3)

(2)

72  2.7 

 19.27  0.9, 2.7, 0, 1.8  3.6

 19.08, 18.80, 18.03, 18.01  17.03 
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50  0 

17.02  0.9, 1.8, 2.7, 3.6  4.5

16.77, 16.67, 16.21, 15.71  15.25  (  3) 

(3)

 72  50 

 72  1.8  7.14 

 2.7, 4.5, 3.6, 0  0.9  7.04, 

6.75, 6.74, 6.19  6.09 

 50  2.7  6.75 

 0, 4.5, 3.6, 0.9  1.8  6.43, 

6.28, 6.19, 6.09  5.86  (  3) 

(4)

 2 

 72  0 

260.61  0.9 

 1.8  239.44  252.79 

 4.5, 3.6  2.7  199.18, 

217.67  228.35 

 50  1.8 

 242.39  0, 0.9  2.7 

 240.03, 235.13  221.54 

 3.6  4.5  203.88 

 204.60  (  3)
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 3  2 

( ) ( ) ( ) ( )(% )

# 72 #50 # 72 #50 # 72 #50 # 72 #50

0 10.30 9.26 18.03 17.02 6.38 6.43 260.61a 240.03a

0.9 10.30 8.78 19.08 16.77 6.35 6.09 239.44ab 235.13a

1.8 9.81 8.65 19.27 16.67 7.14 5.86 252.79a 242.39a

2.7 9.89 9.09 18.80 16.21 7.04 6.75 228.35bc 221.54a

3.6 9.61 9.00 18.01 15.71 6.74 6.19 217.67c 203.88b

4.5 9.57 9.18 17.03 15.25 6.75 6.28 199.18c 204.60b

F-test ns ns ns ns ns ns  * * 

C.V. (%) 9.85 10.22 11.45 8.54 8.55 7.96  16.35 17.55 
Z  Duncan Multiple Range Test  95

ns =

* =  95 

7.5

8

8.5

9

9.5

10

10.5

0 0.9 1.8 2.7 3.6 4.5
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(
.)

# 72

#50
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cbc

a
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a

bb
a

aaa

0

50

100

150

200

250

300

0 0.9 1.8 2.7 3.6 4.5

(%)

(
.)

# 72

#50

 12

 1.3

(5 ) 

 72  50

 72  0 

 481.58 

0.9  473.69  1.8, 2.7 

 3.6  414.63, 387.99, 342.70  240.79 

 4.5 

240.89

 50  0 

 433.25 

0.9  1.8  455.32  388.40 

 2.7  353.28  4.5 

3.6  200.46 

224.50  (  4) 
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(6)

 72  50 

 72  0

 89.84  2.7, 0.9, 3.6, 1.8  4.5 

 77.18, 74.25, 65.23, 63.24  57.84 

 50  1.8 

 102.37  0.9, 1.8  2.7 

 97.45, 90.52  85.23 

 3.6  4.5  64.52  63.21  (  4) 

(7)

 46-  47 

 72  1.8 

 12.36  TSS  0, 0.9, 2.7, 3.6 

4.5  10.53, 10.45, 10.25, 9.65  9.58  TSS 

 (  5.1) 

 2.7 

 11.45  3.6, 1.8, 0.9, 4.5  0 

11.36, 10.36, 10.25, 10.24  9.65  TSS  (  5.2) 

 0.9  11.24 TSS  3.6, 0, 

4.5, 2.7  1.8  11.14, 10.63, 10.17, 10.14  9.63

 TSS  (  5.3) 

0.9  9.50  0, 1.8, 4.5, 3.6  2.7 

 9.00, 8.70, 8.70, 8.55  8.54  (  5.4) 
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 50   2.7 

 11.45  TSS  0, 0.9, 1.8, 

4.5  3.6  10.23, 9.56, 9.56, 9.12  9.03  TSS 

 (  5.1) 

 0 

 10.25  4.5, 2.7, 1.8, 0.9  3.6 

 10.01, 9.53, 9.52, 9.36  8.61  (  5.2) 

 0.9 1.8 

 9.84  TSS  2.7, 0, 3.6  4.5 

 9.74, 9.65, 9.53  9.3  TSS 5 

(  5.3) 

 0.9 

 9.50  TSS  1.8, 3.6, 2.7, 4.5  0 

 9.46, 9.34, 9.23, 9.14  9.05  TSS  (  5.4) 

(8)

 2 

 47  72 

 72  0.9 

 0.70 N.  3.6, 0, 4.5, 1.8  2.7 

 0.69, 0.67, 0.65, 0.65  0.59 N.  (  5.1)

 72  1.8 

 0.65 N.  0.9, 3.6, 0, 4.5  2.7

 0.64, 0.57, 0.57, 0.54  0.52 N.  (  5.2)

 72  1.8 

 0.60 N.  4.5, 3.6, 0.9, 0  2.7 

 0.59, 0.59, 0.57, 0.56  0.55 N.  (  5.3) 
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 72  2.7 

 0.63 N.  3.6, 4.5, 0, 0.9  1.8 

 0.61, 0.59, 0.54, 0.53  0.49 N.  (  5.4) 

 50  0 

 0.79 N.  3.6, 2.7, 4.5, 0.9 1.8

 0.77, 0.74, 0.72, 0.67  0.65 N.  (  5.1) 

 2.7 

 0.72 N.  3.6, 0, 1.8, 0.9  4.5 

 0.71, 0.69, 0.67, 0.65  0.64 N.  (  5.2) 

 0.9 

 0.65 N.  2.7, 0, 4.5, 1.8  3.6 

 0.64, 0.63, 0.60, 0.59  0.58 N.  (  5.3) 

 0.9 

0.60 N.  0, 1.8, 3.6, 2.7  4.5 

 0.59, 0.55, 0.55, 0.53  0.51 N.  (  5.4) 



50

 5
.1

 2
 

 D
RF

 

 (
 2

54
6-

 2
54

8)
 

 
Hy

dr
op

on
ic 

 
Gr

ee
n 

ho
us

e 
 

Op
en

 fi
eld

 

 
# 

72
 

#5
0 

 
# 

72
 

#5
0 

 
# 

72
 

#5
0 

 
 

 
(%

Ca
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

.
.- 

46
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

0 
 

0.
35

 
9.

24
b  

0.
50

 
8.

63
 

 
0.

65
 

10
.2

5 
0.

56
 

7.
55

 
 

0.
67

 
10

.5
3 

0.
79

 
10

.2
3 

0.
9 

 
0.

47
 

12
.6

3a  
0.

47
 

9.
45

 
 

0.
53

 
0.

61
 

0.
62

 
8.

69
 

 
0.

70
 

10
.4

5 
0.

67
 

9.
56

 

1.
8 

 
0.

41
 

13
.4

0a  
0.

52
 

9.
63

 
 

0.
53

 
11

.6
5 

0.
57

 
8.

56
 

 
0.

65
 

12
.3

6 
0.

65
 

9.
56

 

2.
7 

 
0.

35
 

12
.1

7a  
- 

- 
 

0.
49

 
12

.2
4 

0.
55

 
8.

58
 

 
0.

59
 

10
.2

5 
0.

74
 

11
.4

5 

3.
6 

 
0.

36
 

12
.8

5a  
- 

- 
 

0.
63

 
10

.7
9 

0.
70

 
9.

63
 

 
0.

58
 

9.
65

 
0.

77
 

9.
03

 

4.
5 

 
0.

29
 

11
..2

a  
- 

- 
 

0.
59

 
13

.3
6 

0.
56

 
9.

85
 

 
0.

65
 

9.
58

 
0.

72
 

9.
12

 

F-
 te

st 
 

ns
 

* 
ns

 
ns

 
 

ns
 

ns
 

ns
 

ns
 

 
ns

 
ns

 
ns

 
ns

 

C.
V.

 
 

9.
32

 
5.

64
 

7.
78

 
7.

54
 

 
6.

34
 

10
.2

5 
7.

58
 

11
.3

5 
 

4.
67

 
8.

57
 

8.
44

 
12

.2
5 

Z
 D

un
ca

n 
M

ul
tip

le 
Ra

ng
e T

es
t 

 9
5

ns
 =

* 
  =

 
 9

5 



51

 5
.2

 2
 

 D
RF

 

 (
 2

54
6-

 2
54

8)
 

 
Hy

dr
op

on
ic 

 
Gr

ee
n 

ho
us

e 
 

Op
en

 fi
eld

 

 
# 

72
 

#5
0 

 
# 

72
 

#5
0 

 
# 

72
 

#5
0 

 
 

 
 (%

Ca
) 

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
))

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
))

.
.- 

47
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

0 
 

0.
32

 
10

.2
4 

- 
- 

 
0.

71
 

10
.2

5 
0.

60
 

9.
50

 
 

0.
57

 
0.

96
 

0.
69

 
10

.2
5 

0.
9 

 
0.

35
 

11
.6

3 
- 

- 
 

0.
72

 
10

.1
7 

0.
57

 
9.

63
 

 
0.

64
 

10
.2

5 
0.

65
 

9.
36

 

1.
8 

 
0.

41
 

10
.5

0 
- 

- 
 

0.
64

 
10

.7
8 

0.
63

 
8.

75
 

 
0.

65
 

10
.3

6 
0.

67
 

9.
52

 

2.
7 

 
0.

31
 

10
.2

3 
- 

- 
 

0.
67

 
9.

52
 

0.
53

 
8.

45
 

 
0.

52
 

11
.4

5 
0.

72
 

9.
53

 

3.
6 

 
0.

42
 

10
.4

1 
- 

- 
 

0.
57

 
9.

42
 

0.
54

 
7.

46
 

 
0.

57
 

11
.3

6 
0.

71
 

8.
61

 

4.
5 

 
0.

35
 

12
.1

4 
- 

- 
 

0.
55

 
9.

12
 

0.
53

 
7.

35
 

 
0.

54
 

10
.2

4 
0.

64
 

10
.0

1 

F-
 te

st 
 

ns
 

ns
 

 
 

 
ns

 
ns

 
ns

 
ns

 
 

ns
 

ns
 

ns
 

ns
 

C.
V.

 
 

6.
63

 
9.

68
 

 
 

 
8.

87
 

11
.4

6 
11

.3
6 

9.
63

 
 

5.
85

 
7.

36
 

7.
33

 
0.

42
 

Z
 D

un
ca

n 
M

ul
tip

le 
Ra

ng
e T

es
t 

 9
5

ns
 =

* 
  =

 
 9

5 



52

 5
.3

 2
 

 D
RF

 

 (
 2

54
6-

 2
54

8)
 

 
Hy

dr
op

on
ic 

 
Gr

ee
n

ho
us

e 
 

Op
en

fie
ld

#
72

 
#5

0
#

72
 

#5
0

#
72

 
#5

0

 
 

 
 (%

Ca
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
))

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

.
.-4

7
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

0
0.

45
 

9.
63

- 
- 

0.
65

 
9.

12
0.

63
 

7.
58

 
0.

56
 

10
.6

3 
0.

63
 

9.
65

 

0.
9

0.
40

 
10

.1
3

- 
- 

0.
67

 
9.

75
0.

65
 

9.
56

 
0.

57
 

11
.2

4 
0.

65
 

9.
84

 

1.
8

0.
39

 
10

.1
4

- 
- 

0.
54

 
9.

63
0.

74
 

9.
50

 
0.

60
 

11
.1

0 
0.

59
 

9.
84

 

2.
7

0.
37

 
10

.2
4

- 
- 

0.
59

 
10

.4
7

0.
60

 
8.

79
 

0.
55

 
10

.1
4 

0.
64

 
9.

74
 

3.
6

0.
36

 
10

.3
5

- 
- 

0.
64

 
10

.4
4

0.
58

 
9.

52
 

0.
59

 
11

.1
7 

0.
58

 
9.

53
 

4.
5

0.
41

 
11

.5
4

- 
- 

0.
55

 
10

.4
7

0.
56

 
9.

62
 

0.
59

 
10

.1
7 

0.
60

 
9.

35
 

F-
 te

st 
 

ns
 

ns
 

 
 

 
ns

 
ns

 
ns

 
ns

 
 

ns
 

ns
 

ns
 

ns
 

C.
V.

 
 

5.
36

 
11

.4
4 

 
 

 
11

.2
5 

5.
63

 
6.

35
 

8.
95

 
 

5.
21

 
5.

63
 

7.
25

 
8.

52
 

Z
 D

un
ca

n 
M

ul
tip

le 
Ra

ng
e T

es
t 

 9
5

ns
 =

* 
  =

 
 9

5 



53

 5
.4

 2
 

 D
RF

 

 (
 2

54
6-

 2
54

8)
 

 
# 

72
 

#5
0 

 
# 

72
 

#5
0 

 
# 

72
 

#5
0 

 
 

 
(%

Ca
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
))

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

Fi
rm

ne
ss

(N
)

TS
S

(%
)

.
.- 

4 
7 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

0 
 

- 
- 

- 
- 

 
0.

53
 

8.
53

 
0.

57
 

7.
53

 
 

0.
54

 
9.

00
 

0.
59

 
9.

05
 

0.
9 

 
- 

- 
- 

- 
 

0.
60

 
8.

45
 

0.
45

 
7.

96
 

 
0.

53
 

9.
50

 
0.

60
 

9.
50

 

1.
8 

 
- 

- 
- 

- 
 

0.
49

 
9.

32
 

0.
48

 
8.

65
 

 
0.

49
 

8.
70

 
0.

55
 

9.
46

 

2.
7 

 
- 

- 
- 

- 
 

0.
47

 
8.

41
 

0.
47

 
8.

78
 

 
0.

63
 

8.
54

 
0.

52
 

9.
23

 

3.
6 

 
- 

- 
- 

- 
 

0.
53

 
9.

57
 

0.
56

 
7.

52
 

 
0.

61
 

8.
55

 
0.

53
 

9.
34

 

4.
5 

 
- 

- 
- 

- 
 

0.
48

 
9.

05
 

0.
50

 
7.

41
 

 
0.

59
 

8.
70

 
0.

51
 

9.
14

 

F-
 te

st 
 

 
 

 
 

 
ns

 
ns

 
ns

 
ns

 
 

ns
 

ns
 

ns
 

ns
 

C.
V.

 
 

 
 

 
 

 
5.

63
 

6.
32

 
5.

41
 

5.
63

 
 

5.
63

 
7.

36
 

5.
77

 
8.

64
 

Z
 D

un
ca

n 
M

ul
tip

le 
Ra

ng
e T

es
t 

 9
5

ns
 =

* 
  =

 
 9

5 



54

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 0.9 1.8 2.7 3.6 4.5

(%)

 (N
.)

# 72

# 50

# 72

# 50

# 72

# 50

 15  2 

 1 (  2546) 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 0.9 1.8 2.7 3.6 4.5

(%)

 (N
.)

# 72

# 50

# 72

# 50

# 72

# 50

 16  2 

 1(  2547)  



55

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 0.9 1.8 2.7 3.6 4.5

(%)

 (N
.)

# 72

# 50

# 72

# 50

# 72

# 50

 17  2 

 1 (  2547) 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 0.9 1.8 2.7 3.6 4.5

(%)

 (N
.)

# 72

# 50

# 72

# 50

# 72

# 50

 18  2 

 1 (  2547) 



56

c

c
c

c
b

a

0

2

4

6

8

10

12

14

16

0 0.9 1.8 2.7 3.6 4.5

(%)

 (%
TS

S)

# 72

# 50

# 72

# 50

# 72

# 50

 19  2 

 1 (  2546) 

0

2

4

6

8

10

12

14

0 0.9 1.8 2.7 3.6 4.5

(%)

 (%
TS

S)

# 72

# 50

# 72

# 50

# 72

# 50

 20  2 

 1(  2547) 



57

0

2

4

6

8

10

12

14

0 0.9 1.8 2.7 3.6 4.5

(%)

 (%
TS

S)

# 72

# 50

# 72

# 50

# 72

# 50

 21  2 

 1( 2547)

0

2

4

6

8

10

12

0 0.9 1.8 2.7 3.6 4.5

(%)

 (%
TS

S)

# 72

# 50

# 72

# 50

# 72

# 50

 22  2 

 1(  2547)  



58

(9)

 72  50 

 72 

 4.5  8.64  3.6, 

0.9, 1.8, 0  2.7  7.20, 5.68, 5.47, 4.56  4.19 

 50 

 4.5  14.35 

3.6, 1.8, 2.7, 0  0.9  10.41, 10.28, 9.73, 9.31  8.46 

(  6) 

 6  2 

(%) (%) (%)

(%Ca)  # 72 # 50  # 72 # 50  # 72 # 50 

0 20.12c
90.01  5.01c 30.24  4.56 9.31 

0.9 19.23c 95.04  7.56c 27.36  5.68 8.36 

1.8 40.56b 95.16  6.55c 27.16  5.47 10.28 

2.7 55.43a 97.47  14.25b 30.5  4.19 9.73 

3.6 66.75a 98.96  27.32a 32.25  7.2 10.41 

4.5 69.62a 97.00  25.36a 39.38  8.64 14.35 

F- test * ns  * ns  ns ns 

C.V. (%) 14.21 10.03  11.17 9.63  8.54 7.36 
Z  Duncan Multiple Range Test  95

ns =

* =  95 



59

0

20

40

60

80

100

120

0 0.9 1.8 2.7 3.6 4.5
(%)

(%
)

# 72

# 50

# 72

# 50

# 72

# 50

 23  2 

 1 



60

 1 

 (Plich, 2002) 

 (Huguet, 1980: Brown et al., 1998. 

Ernani et al., 2002. Kahu, 2002. )

 5 

 1.8% 

 0.9% 

 ( , 2543)  0.9 % 

Brotrytis sp.

 (Firmness) 

 3 
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 2  DRF 

(1)

 72  0 ppm 

 11.61  3000, 2500,100  150 ppm 

 11.25, 10.85, 10.63, 10.57  9.69 

 50  2000 ppm 

 10.54   1500, 0, 3000, 2500  2000 

ppm  8.10, 7.83, 7.49, 7.47  6.88  (  7) 

(2)

 72  2500 ppm 

 18.93   3000, 0, 1500, 

1000  2000 ppm  18.38, 18.31, 18.02, 17.64  16.95 

 50  2000 ppm 

 15.80  1500, 1000, 0, 2500  3000 ppm 

 14.49, 14.35, 13.21, 12.78  12.53  (  7) 

(3)

 72  3000 ppm 

 4.86  2500, 2000, 1500, 0  1000 

ppm  4.47, 4.42, 4.18, 3.94  3.57 

 50  0 ppm 

 3.79  2000, 1000, 3000, 1500  2500 
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ppm  3.76, 3.74, 3.50, 3.38  3.22 

(  7) 

(4)

 72  0 ppm  258.73 

 1000  1500 ppm 

223.65  214.27  2000, 2500 

 3000 ppm  190.32 , 185.36 180.68

 50  0 ppm  188.23

 1500 , 1000, 2000 

3000 ppm  179.21, 175.21, 163.44, 157.28  144.21  (  7)

 7  2 

( ) ( ) ( ) ( )

(ppm)

# 72 #50 # 72 #50 # 72 #50 # 72 #50

0 11.61 7.83 18.31 13.21 3.94 3.79 258.73a 188.23 

1000 10.63 6.88 17.64 14.35 3.57 3.74  223.65a 175.21 

1500 10.57 8.10 18.02 14.49 4.18 3.38 214.27ab 179.21 

2000 9.69 10.54 16.95 15.80 4.42 3.76 190.32b 163.44 

2500 10.85 7.47 18.93 12.78 4.47 3.22 185.36b 144.21 

3000 11.25 7.49 18.38 12.53 4.86 3.50 180.68b 157.28 

F-test ns ns ns ns ns ns  * ns 

C.V. (%) 12.58 17.47 9.18 10.39 12.94 11.34  23.23 36.92
Z  Duncan Multiple Range Test  95

ns =

* =  95 
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 72  0 ppm 

74.80  1000, 2000 1500 ppm  51.62, 

48.24  41.38  2500  3000 ppm 

 133.80  118.20 

 50  0 ppm 

182.00  1000, 2000 1500 ppm 

162.42, 156.20  150.31  2500 

3000 ppm  37.61  30.20 (  8) 

(4)

 72  0 ppm 

 41.60  1000 1500  ppm  41.21 

33.80 2000, 2500  3000 ppm 

 29.80, 23.40  21.40 

 50  0 ppm 

 12.80  1000,1500 2000  ppm 

11.60, 10.80  10.60  2500  3000 

ppm  6.80  6.60 (  8) 
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 8  2 

 (  2547-  2548) 

# 72 #50

(ppm) yield(g) fruits yield(g) fruits 

0 182.00a 41.60a 74.80a 12.80a 

1000 192.42ab 41.21a 51.62ab 11.60a 

1500 150.31ab 33.80ab 48.24b 10.80a 

2000 156.20ab 29.80b 41.38b 10.60a 

2500 133.80b 23.40b 37.61c 6.80b 

3000 118.20b 21.40b 30.20c 6.60b 

F- test  * * * * 

C.V.  9.63 10.23 7.52 13.58 

 Duncan Multiple Range Test  95

ns =

*   =  95 
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(5)

 72  1500 ppm 

 1.18 N.  0, 1000, 2500, 2000 

3000 ppm  1.07, 1.07, 1.05, 0.99  0.96 N.  (  5.1) 

 50  2000 ppm 

 1.23 N.  1500, 0, 1000, 2500  2000 ppm 

 1.16, 1.12, 1.12, 1.03  1.03 N.  (  5.1)

 72  2000 ppm 

 1.14 N.  1500, 2500, 3000, 0 

 1000 ppm  1.03, 1.02, 1.02, 0.99  0.98 N.  (  5.2)

 50  3000 ppm 

 1.17 N.  1500, 2500, 1000, 2000  0 ppm 

 1.13, 1.11, 1.09, 1.08 1.07 N.  (  5.2) 
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 72  2500 ppm 

 1.12 N.  3000, 0, 1000, 1500 

 2000 ppm  1.10, 1.02, 1.01, 0.98  0.97 N.  (  5.3) 

 50  2500 ppm 

 1.15 N.  3000, 1500, 2000, 1000  0 ppm 

 1.14, 1.14, 1.07, 1.03  1.02  N.  (  3) 

(6)

 (  TSS) 

 72  2000 ppm 

 11.21  TSS  2500 

3000 ppm  10.98  10.28  TSS 

 0, 1000  1500 ppm  7.66, 7.05  8.07

 TSS  (  5.1) 

 50  3000 ppm  8.95

 TSS  2500  2000 ppm 

 8.85  7.96  TSS 

 0, 1000  1500 ppm  4.27, 4.83  5.98  TSS 

 (  5.1)

 72  2000 ppm 

 11.58  TSS  2500,1500 

 3000 ppm  10.28, 10.22  9.73 TSS

 0  1000 ppm  8.54 8.64

 TSS  (  5.2) 

 50  3000 ppm  9.00

 TSS  2500, 2000  1500 

ppm  8.77 , 7.65  8.22  TSS 

 0  1000 ppm  5.66  6.25  TSS 

 (  5.2)
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 72  2000 ppm 

 10.52  TSS  2500, 

3000  1500 ppm  10.21, 10.14  9.67  TSS 

 0  1000 ppm  9.01 

 9.21  (  5.3) 

 50  3000 ppm  9.10

 TSS  2500, 2000  1500 

ppm  8.84 , 8.78  8.27  TSS 

 0  1000 ppm  6.35  6.35 

(  5.3) 
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 9  2 

 DRF (  2547-  2548) 

 Duncan Multiple Range Test  95

ns = , *   =  95 

# 72 #50 

 (ppm) Firmness(N) TSS (%) Firmness(N) TSS (%) 

. .- 47      

0  1.07 7.66b 1.12 4.27b 

1000  1.07 8.05b 1.12 4.83b 

1500  1.18 9.07b 1.16 5.98b 

2000  0.99 11.21a 1.01 7.96a 

2500  1.05 10.98a 1.03 8.85a 

3000  0.96 10.28a 1.23 8.95a 

F- test  ns * ns * 

C.V.  5.12 11.46 7.44 13.58 

. .- 48      

0  0.99 8.54b 1.07 5.66b 

1000  0.98 8.64b 1.09 6.25b 

1500  1.03 9.73ab 1.13 8.22a 

2000  1.14 11.58a 1.08 8.65a 

2500  1.02 10.28a 1.11 8.77a 

3000  1.02 10.22a 1.17 9.00a 

F- test  ns * ns * 

C.V.  8.21 13.44 10.58 12.91 

. ..- 48      

0  1.02 9.01b 1.02 6.35b 

1000  1.01 9.21b 1.03 7.25b 

1500  0.98 9.67ab 1.14 8.27a 

2000  0.97 10.52a 1.07 8.78a 

2500  1.12 10.21a 1.15 8.84a 

3000  1.10 10.14a 1.14 9.10a 

F- test  ns * ns * 

C.V.  8.21 13.44 10.58 12.91 
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 3 

(1)

 72 150 ppm 

 12.23  200, 100 250 ppm 

 10.53, 10.31  9.27  300  0 ppm 

 7.86  7.11 

 50  200 ppm 

 10.01  250  9.74 

 150 ppm  9.15  0 ppm  8.29

100  300 ppm  7.92  7.46 

(  10)

(2)

 72  250 ppm 

 12.23  100, 150, 200 

300 ppm  19.50, 19.16, 17.97  17.03 

 0 ppm  15.95 

 50  250 ppm 

 16.47  200  300 ppm  16.31 15.94

 100, 150  0 ppm  14.88, 13.79

 13.77  (  10 )

(3)
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 72  250 ppm 

 4.79  150, 100, 200, 0  300 ppm 

 4.74, 4.73, 4.37, 4.30  4.07 

 50  200 ppm 

 3.84  300, 0, 250, 150  100 ppm 

 3.83, 3.63, 3.59, 3.54  3.48  (  10)

(5)

  72  150  ppm   277.93 

 200 ppm  256.24 

 250  100 ppm  221.92

210.85  0 ppm  151.34 

 50  150 ppm  152.87 

 100 250 ppm 

152.52 149.18  300  100 ppm 

 139.51  130.56  0 ppm

114.17  ( 10 )
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  10  2 

( ) ( ) ( ) ( )

(ppm) # 72 #50 # 72 #50 # 72 #50 # 72 #50

0 7.11c 8.29c 15.95b 13.77b 4.30 3.63 151.34d 114.17c 

100 10.31b 7.92d 19.5a 14.88b 4.73 3.48  210.85b 130.56b 

150 12.23a 9.15b 19.16a 13.79b 4.74 3.54 277.93a 152.87a 

200 9.27b 10.01a 17.97ab 16.31a 4.37 3.84 256.24a 152.52a 

250 10.53b 9.74ab 19.53a 16.47a 4.79 3.59 221.92b 149.18a 

300 7.86c 7.46d 17.03ab 15.94a 4.07 3.83 196.41c 135.91b 

F-test * * ns ns ns ns  * * 

C.V. (%) 9.85 10.25 8.57 13.69 10.87 15.65  21.84 32.14 
Z  Duncan Multiple Range Test  95

ns =

* =  95 
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 3 

(6)

 72  150 ppm  

 184.6  200, 250  300 ppm 

 183.8  164.8 

 0, 100  300 ppm  120.2, 141.00  138.00 

  50   250 ppm   

 74.40  250 ppm 

 62.80  0, 100,150

 200 ppm  37.60, 51.00, 40.00  32.60  (

11)
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 (7) 

 72 

 50 

 72  200 ppm 

33.60  100, 200  250 ppm 

 27.8 , 31.8, 32.18  25.6 

 0 ppm  20.80 

50  300 ppm 

12.80  0, 100, 150, 200  250 ppm 

 6.60, 10.60, 10.80, 6.80  11.60  (  11) 

 11  2 

 DRF (  2547-  2548) 

# 72 #50

(ppm) yield(g) fruits yield(g) fruits 

0 120.20b 20.80b 37.60b 6.60 

100 141.00b 27.80ab 51.00b 10.60 

150 184.60a 31.80a 40.00b 10.80 

200 183.80a 33.60a 32.60b 6.80 

250 164.80ab 32.81a 74.40a 11.60 

300 138.00b 25.60ab 62.80a 12.80 

F- test  * * * ns 

C.V.  8.33 6.79 8.93 14.17 

 Duncan Multiple Range Test  95

ns =

*   =  95 
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(7)

 72  150 ppm 

 1.15 N.  0, 100, 250, 200  300 ppm 

 1.07, 1.07, 1.05, 0.99  0.96 N. 

 50  150 ppm  1.16 

N.  100, 0, 300, 200,  250 ppm 

1.14, 1.12, 1.12, 1.09  1.03 N. 

 72  300 ppm 

 1.14 N.  150,0,200,100  250 ppm 

 1.12, 1.11, 1.07, 1.04  0.99 N. 

 50  100 ppm  1.14 

N.  0, 250, 300, 200  150 ppm 

1.10, 1.08, 1.07, 0.99  0.97 N. 

 72  0 ppm 

 1.12 N.  250 , 300 , 150 , 200  100 ppm 

 1.11, 1.09, 1.00, 0.99  0.98 N. 

 50  250 ppm  1.10 

N.  100, 300, 0, 150  200 ppm 

 1.05, 1.05, 0.99, 0.97  0.97 N.  (  12) 

(8)

 (TSS) 

 72  300 ppm 

 7.80  TSS  0,200,100,150  250 ppm 

 7.66, 7.64, 7.60, 7.36  7.36 TSS
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 50  150 ppm  5.52 

 TSS  100, 200, 250, 0  300 ppm  5.24, 5.06, 

5.03, 4.69  4.66  TSS 

 72  150 ppm 

 9.52 TSS  200, 0, 300, 100  250 ppm 

 8.57, 8.33, 8.04, 7.96  7.64  TSS 

 50  100 ppm  6.34 

TSS  150, 0, 300, 200  250 ppm 

 5.82, 5.36, 5.13, 4.96  4.57  TSS 

 72  100 ppm 

 9.74  TSS  300, 0, 250, 200  150 ppm 

 9.62, 9.25, 9.05, 8.57  8.52  TSS 

 50  150 ppm  6.50 

 TSS  0, 100, 300, 200  250 ppm 

 6.41, 5.64, 5.47, 5.07  4.95  TSS  (  12) 
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12  2 

 DRF (  2547-  2548) 

# 72 #50 

 (ppm) Firmness (N) TSS (%) Firmness (N) TSS (%) 

. .- 47      

0  1.07 7.66 1.12 4.69 

100  1.07 7.60 1.14 5.24 

150  1.15 7.36 1.16 5.52 

200  0.99 7.64 1.09 5.06 

250  1.05 7.36 1.03 5.03 

300  0.96 7.80 1.12 4.66 

F- test  ns ns ns ns 

C.V.  7.55 9.63 8.24 11.73 

. .- 48      

0  1.11 8.33 1.10 5.36 

100  1.04 7.96 1.14 6.34 

150  1.12 9.52 0.97 5.82 

200  1.07 8.57 0.99 4.93 

250  0.99 7.64 1.08 4.57 

300  1.14 8.04 1.07 5.13 

F- test  ns ns ns ns 

C.V.  5.47 12.58 11.78 12.22 

. ..- 48      

0  1.12 9.25 0.99 6.41 

100  0.98 9.74 1.05 5.64 

150  1.00 8.52 0.97 6.50 

200  0.99 8.57 0.97 5.07 

250  1.11 9.05 1.10 4.95 

300  1.09 9.62 1.05 5.47 

F- test  ns ns ns * 

C.V.  5.76 6.37 8.78 9.63 

 Duncan Multiple Range Test  95

ns = , *   =  95 
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 3 

 5 

 200 ppm 

 Nestby  (2003) 

 Elsanta 

 150 ppm 

 Lieten  (2003) 

 (Kivijari et al., 2003)  Hudhy (1998) 
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1.

2.  2000 ppm 

0.9 %

3.

4.

5.

6.

7.  0 – 300 ppm
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 Kcal 48 
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 g 0.6 

 g 11 

 g 3.6 

 iu 42 

 ,  1 mg 0.04 

, 2 mg 0.10 

 mg 30 

 mg 90 

 mg 22 

 mg 30 

 mg 0.6 

 mg 0.20 

 mcg 28 

 6 mcg 92 

 mg 2 

 mg 262 

: , 2543 
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Anthocyanins 80-360 

Flavonol 1-15 

Hydroxyl- cinnamic acid 0-4 

Hydroxyl benzoic acid 1-4 

Ellagic acid  ellagitannins 10-35 

phenol 120-250 

Vitamin C 30-60 

:  Stewart, 2003 
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DCPA,Chlortaldimethyl 2 2 NT 2 NT NT NT NT NT NT 

Napropamide 0 NT NT 0.1 NT NT NT NT 0.1 NT 

Oxifluorfen NT 0.5 NT NT NT NT NT NT NT NT 

Paraquat 0.25 0.1 NT NT 0.05 0.1 NT NT 0.5 NT 

Sethoxydim 10 10 10 10 0.5 NT NT NT 0.1 NT 

Clethodim 3 0.1 NT NT NT NT NT NT NT NT 

Glyphosate 0.2 0.1 0.2 NT 0.3 NT NT NT NT NT 
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Bifenazate 1.5 0.1 NT NT NT NT NT NT NT NT 

Imidacloprid 0.1 0.1 NT NT NT NT NT NT NT NT 

Abamectin 0.02 0.02 NT 0.5 NT 0.1 0 NT 0 NT 

Bacillus Thuringiensis EX NT NT EX NT NT NT NT NT NT 

Bifentrin 3 0.1 2 NT 0.5 0.5 1 1 NT NT 

Fenpropathrin 2 0.1 5 2 0.5 NT NT NT NT NT 

Methaldehide 0 0.1 NT NT NT NT NT NT 1 NT 

Diazinon 0.5 0.75 0.1 0.5 0.5 0 0.5 0 0.5 NT 

Naled 1 1 NT 1 0.2 NT NT NT NT NT 

Spinosad 1 0.1 NT NT NT 0.3 NT NT 0.5 NT 

Pyriproxyfen 0.3 NT NT NT NT NT NT NT NT NT 

Methoxyfenozide 1.5 NT NT NT NT NT NT NT NT NT 

Acequinocyl 0.4 NT NT NT NT NT NT NT NT NT 

Dicofol 5 3 3 5 2 0 NT NT 1 NT 

Methomyl 2 1 NT 2 0.05 0.1 2 NT 3 NT 

Chlorpirifos 0.2 0.1 0.5 NT 0 0.2 NT NT 0.1 NT 

Malathion 8 8 0.5 8 0.5 0.5 NT 1 1 1 

Potash soap EX NT NT NT NT NT NT NT NT NT 

Azadirachtin EX NT NT NT NT NT NT NT NT NT 

Fenamiphos 0.6 0.1 NT NT NT 0 NT NT 0.2 NT 

Spiromesifen 2 NT NT NT NT NT NT NT NT NT 

Petrolium EX NT NT NT NT NT NT NT NT NT 

Cryolite 7 0.1 NT NT NT NT NT NT NT NT 

Rotenone,Pyrethrin,PBO EX NT 1 NT 0.05 NT NT NT EX NT 

Hexythiazox 3 0.1 2 NT 0.2 NT 1 1 1 NT 

Carbaryl 10 7 7 10 1 7 0.5 7 7 NT 

Spinosad 1 0.1 NT NT NT 0.3 NT NT 0.5 NT 

endosulfan 2 1 NT 2 1 0.1 NT NT 2 NT 

Fenbutatin-oxide 10 0.1 10 10 0.1 1 NT 10 1 NT 

Etoxazole 0.5 NT 1 NT NT NT NT NT NT NT 
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Fosetyl - Al 75 75 75 20 5 NT 20 NT NT NT 

Ampelomyces,Quisqualis EX NT NT NT NT NT NT NT NT NT 

Pyraclostrobin 1.5 NT NT 25 NT 0.5 NT NT NT NT 

Captan 25 5 20 3,25 3 3 25 NT 10 NT 

Fenhexamic/captan 3.0/25 3,5 5,20 EX NT/3 5.0,3 NT/25 NT/20 10,10 NT 

Copper EX 50 EX 3 EX EX EX EX EX NT 

Fenhexami 3 3 5 EX NT 5 NT NT 10 NT 

Chitosan EX NT NT NT NT NT NT NT NT NT 

Phosphorouse acid EX NT NT NT NT NT NT NT NT NT 

K Bicarbonate EX NT NT NT NT NT NT NT NT NT 

Harpin protien EX NT NT NT NT NT NT NT NT NT 

Pyraclostrobin/Boscarlid 1.5/1.2 NT NT NT NT 0.5,3 NT NT NT NT 

Triflumazole 2 NT 2 NT NT NT NT NT NT NT 

Azoxystrobin 10 0.1 5 NT 2 2 NT NT NT NT 

Mycrobutanil 0.5 0.5 1 NT 0.2 1 0.5 NT 2 NT 

Mefanozam

metalaxyl M 10 0.4 NT 10 0.5 0.3 NT NT NT NT 

Iprodione 0.05 5 20 15 10 10 5 10 NT NT 

Sulfure EX NT NT NT NT NT NT NT NT NT 

Cyprodinil/Fludioxonil 5,2 2,2 1,5 NT 2,1 2,5 NT/NT NT/NT5 NT/NT3 NT 

Thiram 7 7 NT NT 2 NT 5 5 3 NT 

Thiophanet Methyl 5 5 5 5 2 NT NT 5 5 NT 

Cinnamal-dehide EX NT NT NT NT NT NT NT NT NT 
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. 4

( ) % 

1 Poland 39000 19 

2 USA. 19100 9 

3 Russia Federation 12500 6 

4 Germany 9600 5 

5 Turkey 9500 5 

6 Serbia and Montenegro 9000 4 

7 Spain 8100 4 

8 Korean Repuplic 7816 4 

9 Japan 7500 4 

10 Italy 6622 3 

11 Ukaine 6000 3 

12 Mexico 5414 3 

13 Finland 5000 2 

14 Canada 4425 2 

15 France 3700 2 

16 UK. 3300 2 

17 Iran 3000 1 

18 Holland 2800 1 

19 Egypt 2700 1 

20 Morocco 2560 1 

 20  167637 81 

  207000 100 

; FAOSTAT, 2004.CF: http://apps.fao.org.Last actualization February 8th,2004
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. 1 

(ppm) #72 (ppm) 

0 11323 

100 12368 

150 13645 

200 13946 

250 15405 

300 16456 

. 2 

(%)

(ppm) #50 #72 

0 1.1464 1.4912 

1000 1.2103 1.0462 

1500 1.2236 1.0512 

2000 1.3462 1.2778 

2500 1.397 1.002 

3000 - 1.1838 
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