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ABSTRACT

The purpose to study Effects of nutrient solution concentration on Growth and Yields of
fruit vegetables in greenhouse. Experimenting with planting 5 kinds of Fruit vegetables, cherry
tomato, Chili pepper, Hot pepper, Watermelon and Japanese Cucumber. Was undertaken at
Greenhouse of Khon Kaen Agricultural Production Sciences Research and Development Center
and Office of Agricultural Research and Development Region 3 Amphur Mueang, Khon Kaen
Province. The period of trial operation is October 2018 to September 2020. The results showed
that the concentration of nutrient solution significantly affected the height, fresh weight, dry
weight and the yield of all vegetables. For the concentrated nutrient solution rates for growing
the best yield, it was found that Cherry tomato used 3 ml of concentrated nutrient solution per
1 liter of water per week per crop season. The yield was between 333.88 - 390.52 grams per
plant. Chili pepper and Hot pepper used 6 ml of concentrated nutrient solution per 1 liter of
water per week per crop season. The yield was 745.1 and 190.98 grams per plant, respectively.
Watermelon used 4 ml of concentrated nutrient solution per 1 liter of water per week per crop

season. The yield was between 1.138 — 1.296 Kilograms per plant. Finally, the Japanese cucumber



used 5 ml of concentrated nutrient solution per 1 liter of water per week per crop season. The

yield was between 896.80 - 1014.98 grams per plant.
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Table 1 height of Cherry Tomato at 10 17 24 31 55 69 and 86 Day after Transplanting (DAT)

in greenhouse

Treatment Height (cm.)
10 DAT 17 DAT 24 DAT 31 DAT 55 DAT 69 DAT 86 DAT
Control 18.48a'  19.15a' 19.83b'  19.65b!  19.95b! 34.50c! 36.40c*
AB 3 cc 19.58a 22.13a 23.98a 35.13a 96.20a  135.30a 148.05a
AB 4 cc 19.73a 21.35a 25.13a 37.53a 95.08a  125.80ab  132.25b
AB 5cc 19.00a 21.05a 22.73a 33.65a 95.05a  120.90b 129.35b
AB 6 cc 19.80a 21.433 24.353 35.40a 96.60a  124.75b 130.55b
Mean 19.3 21.0 23.2 32.3 49.4 108.3 1153
CV (%) 8.8 11.5 6.9 9.1 6.4 5.7 7.6

! = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

Table 2 Wet weight and Dry weight of Cherry tomato at 10 30 50 70 and 90 Day after Transplanting

(DAT) in greenhouse


http://www.haifa-group.com/files/Guides/tomato/Tomato.pdf
http://www.haifa-group.com/files/Guides/tomato/Tomato.pdf

Treatment Wet weight (¢/plant) Dry weight (g/plant)

10 DAT 30 DAT 50 DAT 70 DAT 90 DAT 10 DAT 30 DAT 50 DAT 70 DAT 90 DAT
Control 1.43c! 1.55b! 1.65¢! 2.75b! 5.15b! 0.38¢! 0.35d! 0.50b! 0.68b! 2.30b!
AB 3 cc 2.98b 18.40a 70.82a 85.75a 228.85a 0.75b 4.53c 15.48a 21.80a 55.15a
AB 4 cc 4.30a 20.45a 71.13a 88.20a 247.38a 1.40a 5.65b 13.80a 22.00a 59.40a
AB 5 cc 4.33a 19.90a 61.13b 88.7a 245.25a 1.30a 6.30ab 14.88a 24.33a 58.08a
AB 6 cc 4.48a 21.08a 61.80b 88.80a 247.30a 1.28a 6.93a 14.65a 24.38a 59.08a

Mean 3.5 16.3 53.3 70.9 194.8 1.0 4.8 11.9 18.6 46.8

v (%) 120 13.0 9.4 6.5 7.7 19.0 13.0 19.2 226 127

1 = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

Table 3 height of Chili Pepper at 10 17 24 31 38 and 45 Day after Transplanting (DAT)

in ereenhouse

Treatment Height (cm.)

10 DAT 17 DAT 24 DAT 31 DAT 38 DAT 45 DAT
Control 21.07a’ 21.66a' 22.18b* 22.89c¢! 23.55¢! 24.13b*
AB 3 cc 20.64a 24.02a 32.43a 40.82ab 50.64ab 57.77a
AB 4 cc 21.06a 26.22a 34.82a 44.55ab 54.22ab 61.61a
AB 5 cc 20.68a 24.97a 32.86a 42.93ab 51.86ab 58.61a
AB 6 cc 20.85a 25.40a 34.23a 45.25a 55.66a 62.59a

Mean 20.9 24.5 31.3 39.3 a7.2 52.9

CV (%) 8.55 9.26 7.73 6.71 5.63 5.89

! = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test



Table 4 Wet weight and Dry weight of Chili pepper at 10 30 60 and 90 Day after Transplanting (DAT)

in greenhouse

Treatment Wet weight (g/plant) Dry weight (¢/plant)

10 DAT 30 DAT 60 DAT 90 DAT 10 DAT 30 DAT 60 DAT 90 DAT
Control  3.38b' 4.45b" 432c!  520b'  058c!  0.80b'  0.83b'  1.03b'
AB 3 cc 12.95a 38.83a 55.95ab  144.08a 2.00b 6.03a 11.15a 33.97a
AB 4 cc 13.15a 39.40a 5425b  133.48a 2.13ab 6.30a 11.38a 33.33a
AB 5 cc 13.80a 37.68a 54.18b  139.28a 2.58a 6.90a 11.40a 35.28a
AB 6 cc 14.88a 40.13a 60.65a 162.78a 2.58a 6.93a 12.60a 40.13a
Mean 11.63 32.10 45.87 116.97 1.96 5.38 9.47 28.74

CV (%) 24.3 29.6 7.9 20.7 15.1 235 10.8 21.1

1 = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

Table 5 height of Hot Pepper at 20 30 40 50 60 70 and 90 Day after Planting (DAP) in greenhouse

Treatment Height (cm.)

20 DAT =~ 30 DAT 40 DAT 50 DAT 60 DAT 70 DAT 90 DAT
Control 25.88a" 29.20a'  35.85b! 38.83b* 40.75¢" 48.03b* 58.03b"
AB 3 cc 26.30a 30.33a 48.55a 58.43a 70.40b 94.78a 110.38a
AB 4 cc 26.63a 30.02a 48.95a 60.98a 73.35ab 96.45a 110.48a
AB 5 cc 25.65a 29.88a 50.78a 63.78a 78.72a 108.55a 121.23a
AB 6 cc 26.73a 30.45a 50.33a 62.23a 75.03ab 104.35a 118.65a

Mean 26.24 29.98 46.89 56.85 67.65 90.43 90.43

CV (%) 4.6 a3 6.3 7.6 7.3 12.9 12.6

! = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test



Table 6 Wet weight and Dry weight of Hot pepper at

in greenhouse

10 30 60 and 90 Day after Planting (DAP)

Treatment Wet weight (g/plant) Dry weight (g/plant)

10 DAT 30 DAT 60 DAT 90 DAT 10 DAT 30 DAT 60 DAT 90 DAT

Control  2.93b' 7.48¢* 8.48c!  29.18d' 06538  203b' 278"  5.70c
AB 3cc 345ab  114.35ab  101.35b  209.65c  0.7la  51.00a  4825a  27.50b
AB 4cc  330b  10280b 102.80b 288.98b 0.59a  4230a  4155a  34.35ab
AB 5cc  4.25a  105.10ab 115.10b 321.10b 0.58a  44.05a  4555a  34.88ab
AB 6cc  320b  134.60a 137.85a 380.20a 0.54a  47.45a  50.20a  41.63a
Mean 3.43 92.87 9312 24582 061 37.37 37.66 28.81

CV (%) 15.7 20.2 14.1 10.0 19.0 17.4 16.9 22.1

Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

Table 7 height of Watermelon at 7 14 21 28 35 and 63 Day after Transplanting (DAT)

in greenhouse

Treatment Height (cm.)

7 DAT 14 DAT 21 DAT 28 DAT 35 DAT 63 DAT
Control 5.3c! 6.0c 6.1d" 6.1d" 6.1d" 6.1e!
AB 3 cc 7.1ab 15.9ab 45.8c 112.2¢ 147.3c 225.3d
AB 4 cc 6.4bc 13.8b 51.4bc 121.0b 161.0bc 288.4c
AB 5 cc 6.0bc 14.8ab 55.6ab 127.2b 168.3b 303.2b
AB 6 cc 7.8a 18.8a 62.6a 138.0a 184.5a 340.7a
Mean 6.5 13.8 44.3 100.9 1335 232.7
CV (%) 11.6 19.0 11.1 5.3 6.8 1.6

Table 8 Wet weight and Dry weight of Watermelon at 10 30 and 45 Day after Transplanting (DAT)

in greenhouse

= Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test



Treatment Wet weight (g/plant) Dry weight (¢/plant)

10 DAT 30 DAT 45 DAT 10 DAT 30 DAT 45 DAT

Control 3.39a! 4.38e! 5.03c" 1.28ab’ 1.68e" 1.03d"
AB 3 cc 3.39a 95.58d 918.82b 1.18ab 16.18d 71.75cC
AB 4 cc 3.443 157.45a 1373.85a 1.03b 24.90a 104.03b
AB 5 cc 3.48a 112.95c¢ 1377.50a 1.433 18.90c 87.82bc
AB 6 cc 3.53a 129.28b 1489.58a 1.43a 22.13b 122.15a
Mean 3.45 99.91 1032.96 1.27 16.75 77.36

CV (%) 2.9 5.9 9.3 14.9 5.8 14.7

1

= Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

Table 9 height of Japanese Cucumber at 10 20 30 40 50 60 and 70 Day after Transplanting (DAT)

in greenhouse

Treatment height (cm.)

10 DAT 20 DAT 30 DAT 40 DAT 50 DAT 60 DAT 70 DAT
Control 16.90a’ 18.63c* 20.70e" 22.28¢e!  24.00e! 25.65¢! 25.65¢!
AB 3 cc 17.53a 25.58ab 68.50d 88.18d 131.63d  143.40d  164.93d
AB 4 cc 17.25a 26.10ab 79.00c 102.95c  153.80c 169.70c  184.08c
AB 5 cc 16.23a 24.35b 89.33b 115.00b  16593b  179.80b  196.18b
AB 6 cc 17.18a 26.78a 99.15a 128.88a  177.75a 190.25a 208.95a
Mean 17.02 24.29 71.33 91.46 130.62 141.76 155.96

CV (%) 5.1 5.0 33 2.2 2.4 3.5 4.1

! = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test



Table 10 Wet weight and Dry weight of Chinese cucumber at 10 30 and 70 Day after Transplanting
(DAT) in greenhouse

Treatment Wet weight (g/plant) Dry weight (¢/plant)

10 DAT 30 DAT 70 DAT 10 DAT 30 DAT 70 DAT

Control 5.19a’ 21.81b! 45.13c* 1.04a" 3.70c 7.65¢
AB 3 cc 5.33a 62.23a 697.10b 1.07a 15.55b 49.50b
AB 4 cc 5.35a 63.55a 795.90b 1.07a 19.43a 48.72b
AB 5 cc 5.28a 65.47a 1086.78a 1.06a 19.98a 65.33a
AB 6 cc 5.433 66.22a 1115.60a 1.09a 20.23a 65.20a
Mean 5.31 55.85 748.11 1.06 15.78 47.29
CV (%) 12.0 5.2 105 12.3 5.1 14.9

! = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

Table 11 Yields of Fruit vegetables; Cherry tomato Chili pepper Hot pepper Watermelon and

Chinese cucumber in ereenhouse

Yields
Treatment . )
Cherry tomato  Chili pepper Hot pepper Watermelon  Chinese cucumber
(¢/plant) (¢/plant) (¢/plant) (kg/plant) (¢/plant)

Control - - - - -
AB 3 cc 368.31al 511.7b’ 82.15d" 0.776b" 572.08¢!
AB 4 cc 333,883 348.7c¢ 115.05¢ 1.138a 709.66b
AB 5 cc 390.52a 406.8bc 159.43b 1.208a 896.80a
AB 6 cc 337.333 745.1a 190.98a 1.296a 1014.98a
Mean 357.51 503.1 136.90 1.104 798.38
CV (%) 10.1 17.9 73 8.6 102

! = Mean within the same parameter followed by similar letter are not significantly different at the 95 % level by Duncan’s multiple Range Test

- = not Yields



