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Effect of Nutrient Solution Concentration on the Growth and
Mineral Uptake of Various Wrap-up Vegetables and
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Abstracts. The twenty seven wrap-up vegetables (13 Compositae, 14 Brassicaceae) and seven herbs (6
Labiatae, 1 Umbelliferae) were cultivated with a deep flow technique (DFT) hydroponic beds and treated
with 3 levels of nutrient solution concentrations of 1.2, 2.4, and 3.6 d$-m™' in summer and autumn season.
The pH and electrical conductivity (EC) change of nutrient solution, fresh weight, and mineral contents of
plants were investigated. The pH was maintained lower in high electrical conductivity (EC) treatment and in
summer than autumn. EC of nutrient solution in EC 3.6 dS-m™ ' treatment increased up to 4.8 dS+-m™" dur-
ing the growing period in summer season. The growth of tested plants showed high variations by plant spe-
cies and nutrient solution concentrations. The coefficient variation (CV) of the shoot fresh weight of plants
was higher in summer than autumn. The growth of Compositae and herbs was better at EC 1.2 dS+m™', and 14
Brassicaceae was better at EC 2.4 dS-m™' in summer. In autumn, the growth was better at EC 24 dS-m ' in
all plants except kale ‘“TBC F1’ and red rape ‘honchaetae’. In mineral contents, total nitrogen and potassium
were higher in autumn than summer. Total nitrogen, potassium, calcium, magnesium were higher in Brassi-
caceae than others. Iron and manganese, however, were higher in Compositae. As the results, this study sug-
gests that mixed planting of 27 wrap-up vegetables and 7 herbs in DFT hydroponics in two seasons was
possible and EC 1.2 dS*m™" in summer and EC 2.4 dS*m™' in autumn be recommended as for the nutrient
solution concentration to produce them safely year round.
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Table 1. Plants used in the present experiments.

Genus Species English name and cultivar Dis.”
Compositae Lactuca sativa L. Heading lettuce ‘Lollo rosa’ C-1
Lactuca sativa L. Curled lettuce ‘Red Crisp’ C-2
Lactuca sativa L. Leaf lettuce ‘yeormjeokchimasangchu’ C-3
Lactuca sativa L. Leaf lettuce ‘yeonsanhongjeokchugmyeon’ C-4
Lactuca sativa L. Leaf lettuce ‘nokchimasangchu’ C-5
Lactuca sativa L. Romaine lettuce ‘Caesar Red’ C-6
Lactuca sativa L. Romaine lettuce ‘Caesar Green’ C-7
Lactuca sativa L. Oak leaf lettuce ‘oaklin’ C-8
Chichorium endivia. Endive ‘Green Curled Ruffec’ C-9
Chichorium endivia. Endive ‘jungyeopendive’ C-10
Chichorim intybus L.. Chicory ‘PpuRi’ C-11
Chichorium intybus. Leafred chicory ‘Rossa Italiana’ C-12
Chichorium intybus L. Chicory ‘nonguchicory’ C-13
Brassicaceae  Brassica campestris L. Tatsoi ‘Asia Vitamin’ B-1
Brassica campestris L. Tatsoi ‘New Vita’ B-2
Brassica campestris L. Pak-choi ‘Bae Chung Chae’ B-3
Brassica campestris L. Pak-choi ‘Da Cheong Chae’ B-4
Brassica campestris L. Pak-choi ‘Seoulcheonggyeongchae’ B-5
Brassica Juncea Czern. Kyona ‘Jeilgeongangkyona’ B-6
Brassica juncea Leaf mustard ‘Pama Green Curled’ B-7
Brassica juncea Leaf mustard ‘Asia Curled’ B-8
Brassica oleracea 1.. Leaf broccoli ‘toskano’ B-9
Brassica oleracea L. Kale ‘manchu collard’ B-10
Brassica oleracea L. Kale ‘Portugal’ B-11
Brassica oleracea L. Kale ‘TBC F1’ B-12
B. campestris L. x B. oleracea L. Ssamchu ‘joeunssam’ B-13
Brassica rapa L. Red rape ‘hongchaetae’ B-14
Labiatae Ocymum basilicum L. Basil ‘opal basil’ L-1
Ocymum basilicum L. Basil ‘sweet basil’ L-2
Majorana hortensis Moench. Sweet marjoram ‘majoram’ L-3
Salvia officinalis L. Sage ‘seiji’ 1-4
Thymus vulgaris L. Thyme ‘taim’ L-5
Mentha peperita L. Pepper mint ‘Maeunbakha’ L-6
Umbelliferae  Coriandrum sativum L. Coriander ‘Asia Hyang Chae’ U-1

“Discrimination of plant species.
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Fig. 1. EC change in the nutrient solution during the growing period of wrap-up vegetables and herbs grown with mixed
planting in DFT hydroponics in summer (left) and autumn (right) season as affected by nutrient solution concentration.

8

~—— EC1.2
O EC24
—v¥— EC-36

4 A
07/31 08/07 08/14 08/21 09/04

Date

08/28

8

Tof
—e— EC12
5} -0 EC24
—v— EC38
4 ; . . . .
09/25 10/02 10/09 10116 1023 10/30
Date

Fig. 2. pH change in the nutrient solution during the growing period of wrap-up vegetables and herbs grown with mixed
planting in DFT hydroponics in summer (left) and autumn (right) season as affected by nutrient solution concentration.
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Fig. 3. Shoot fresh weight of wrap-up vegetables and herbs grown with mixed planting in DFT hydroponics at 21 DAP as
affected by nutrient solution concentration in summer and autumn. See Table 1 for codes of wrap-up vegetables.
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Table 2. Coefficient variation of shoot fresh weight of 27 wrap-up vegetables and 7 herbs grown with mixed planting in DFT
hydroponics as affected by nutrient solution concentration in summer and autumn.

Summer Autumn
Plants Shoot fresh weight ~ Coefficient ~ Shoot fresh weight ~ Coefficient
(g/plant) variation (g/plant) variation
Heading lettuce ‘Lollo rosa’ 78.8 96.2 50.7 15.6
Curled lettuce ‘Red Crisp’ 60.6 87.6 96.4 37.8
Leaf lettuce ‘yeormjeokchimasangchu’ 46.4 95.2 93.9 20.8
Leaf lettuce ‘yeonsanhongjeokchugmyeon’ 81.3 89.8 822 25.6
Leaf lettuce ‘nokchimasangchu’ 141.0 87.1 83.1 18.3
Romaine lettuce ‘Caesar Red’ 74.9 93.6 71.5 12.9
Romaine lettuce ‘Caesar Green’ 56.5 173.2 106.4 2.8
Oak leaf lettuce ‘oaklin’ 115.7 55.4 103.7 16.8
Endive ‘Green Curled Ruffec’ 97.7 42.0 71.0 22.7
Endive ‘jungyeopendive’ 96.3 393 74.9 25.1
Chicory ‘PpuRi’ 213 41.7 42.8 23.6
Leaf red chicory ‘Rossa Italiana’ 379 27.7 279 17.0
Chicory ‘nonguchicory’ 58.6 35.7 52.0 15.8
Tatsoi ‘Asia Vitamin’ 88.9 19.8 85.2 28.7
Tatsoi ‘New Vita’ 99.7 45 116.0 17.8
Pak-choi ‘Bae Chung Chae’ 228.4 2.8 206.1 14.2
Pak-choi ‘Da Cheong Chae’ 70.1 12.9 70.7 382
Pak-choi ‘Seoulcheonggyeongchae’ 71.9 14.1 1129 18.6
Kyona ‘Jeilgeongangkyona’ 151.8 10.2 122.0 16.2
Leaf mustard ‘Pama Green Curled’ 100.5 11.7 83.8 30.2
Leaf mustard ‘Asia Curled’ 55.5 14.1 65.7 224
Leaf broccoli ‘toskano’ 44.0 5.6 39.2 10.6
Kale ‘manchu collard’ 69.2 9.3 59.8 24.8
Kale ‘Portugal’ 40.7 76.6 42.1 19.7
Kale ‘TBCF1’ 50.1 54.5 442 17.5
Ssamchu ‘joeunssam’ 52.4 29.8 89.0 25.8
Red rape ‘hongchaetae’ 139.7 389 91.8 14.0
Basil ‘opal basil’ 80.8 21.5 12.2 17.5
Basil ‘sweet basil’ 124.7 17.5 28.3 15.6
Sweet marjoram ‘majoram’ 1.3 1732 44 55.3
Sage ‘seiji’ 5.0 155.9 84 28.1
Thyme ‘taim’ 22 38.8 4.7 38.5
Pepper mint ‘Maeunbakha’ 61.6 30.6 18.9 21.8
Coriander ‘Asia Hyang Chae’ 3.9 67.4 18.1 33.6
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Table 3. Mineral contents of 13 Compositae, 14 Brassicaceae, and 7 herbs plants grown with mixed planting in DFT hydro-
ponics as affected by nutrient solution concentration in summer season.

EC Macro-element (%, DW) Micro-elements (mg kg™, DW)
Plants 1
dS'm™) TN 3 K Ca Mg Fe Mn Zn Cu
C-17 EC12 4802 0.76b 6.63a 124a 035b 226 b 106 b 58a 15b
24 494a 091a 5.69b 0.79b 042a 426 a 178 a 54a - 25a
3.6 X - - - - . - - -
C-2 EC12 426a 0.76b 630a 0.44% 036a 130 b 116 b 9a 13b
24 454a 0.80a 5.02b 1.15a 035a 274 a 123 a 46b 20a
3.6 - - - - - - - - -
C-3 EC12 441 0.75b 6.03a 1.11b 03lc¢ 206 ¢ 104 ¢ 65a 17b
24 455 087a 576a 1.12b 04201 376 b 188 b 44 a 20 ab
3.6 - 090a 5.89a 1.55a 046a 854 a 262a 60a 25a
C-4 EC12 451¢ 0.86b 7.44 a 131a 035b 155b 118¢ 48b 15a
24 497a 097a 5.79b 0.74c 0.37b 481 a 160 a 481 20a
36 4.70b 090a 5.68b 1.09b 04l a 380 ab 142 b 66a 19a
C-5 EC12 493a 0.74 b 637a 034c 034a 257a 90b 77 a 17 ab
24 514a 0.78a 643 a 1.13b 039a 255a 168 a 53b 26a
36 425a 0.65¢ 6.14a 157a 0.38a 144 a 84 ¢ 440 12b
C-6 EC12 437a 0.66a 6.78 1.24a 032a 1651 90b 43a 12a
24 452a 071a 5.58 0.82b 033a 570 a 203 a 39a 16a
3.6 - - - - - - - - -
Cc-7 EC12 429b 0.88a 6.76 a 0.29b 033b 125b 9% b 65a 9b
24 46la 092a 590a 099a 038a 289 a 119a 36b 15a
36 - - - - - - - - -
C-8 EC12 4.68a 082a 636a 039c 037b 179b 113 ¢ 78a 12a

24 440a 0.81a 520b 1.03b 043ab 685a 259a 62b 18a
36 38lb 0.71a 545b 1.56 a 047a 613 a 189b 65 ab 19a
C9 EC12 420a 0.56b 598b 1.09b 0.27b 104 ¢ S54¢ 39a 26a
24 46la 0.76 a 741a 0.99b 0.34a 250b 105 b 31c 21b
36 457a 0.69a 655b 1.29a 031b 373 a 141a 33b 20b

C-10 EC12 411b 0.58b 6.89a 092a 034a 215b 89b 46a 14b
24 454a 0.70 a 6.72a 1.18a 039a 145¢ T8¢ 3la 33a
36 4.60a 0.67a 6282 1.51a 0.39a 260 a 105a 31a 19b
C-11 EC12 383a 0.59¢ 6.09b 1.73a 03006 135b 62¢ 38a 21a

24 422a 0.68b 6.62a 1.31b 032b 436 a 118b 31b 18 ab
36 432a 0.82a 596b 1.68 a 0.36a 377 a 149 a 31b 15b
C-12 EC12 396b 0.63b 637a 0.62b 0.36b 232¢ 72¢ 55a 9b
24 457a 0.77a 6.40a 1.14a 0.36b 449b 119b 29¢ 22a
36 430ab 0.77a 6.10a 130a 044 a 598a 163 a 36b 14 ab
C-13 EC12 449b 0.69¢c 597a 144a 031b 164 b 100 ¢ 63 a 18b
24 50la 0.84a 571b 143a 0.34a 158b 1242 45b 20b
36 500a 0.76 b 5.83b 1.81a 035a 320a 114b 42b 27a

B-1* EC12 445V 0.58 ¢ 442 ¢ 283a 053 a 126a 52¢ 38b 15ab
24 445b 0.61b 5.69b 2.09b 0.52a 136 a 80 b 25¢ i1b
36 522a 0.87a 6.0la 2.96a 049a 154 a 111a 72a 19a
B-2 EC12 445a 0.55¢ 4.87b 2720 0.54 b 135b 80b 57b 12a
24 468a 0.60b 6.59a 2430 059a 151 ab 132a 46 ¢ 16a
36 530a 0.70 a 6.67 a 370a 0.52¢ 161 a 132a 94 a 18a
B-3 EC12 445b 0.54b 548b 2.56b 0.46 a 129b 55b 53a 20a
24 420¢ 0.57b 5.89b 230b 0.53a 166 b 106 a 34b 14a
3.6 5.69a 0.63a 6.97 a 3.6la 052a 206 a 119a 53a 18a
B-4 EC12 399¢ 0.60 a 571 a 290a 0.64a 105b 58b 45 ab 20a

24 453b 0.51a 5.66a 246a 0.57 a 102b 95a 33b 12a
36 519a 0.68 a 591a 3.38a 0.50a 161 a 114 a 58a 18a
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Table 3. Continued

Plants EC Macro-element (%, DW) Micro-elements (mg-kg ', DW)
@S'm™") T TN P K Ca Mg Fe Mn Zn Cu
B-5 EC12 3.88a 0.54b 4.03¢ 1.87b 041b 71b 36b 43 a 20a
24 491a 0.57b 6.46b 1.77b 054a 134a 77b 32b 12a
36 552a 0.69 a 6.89a 314a 0.56 a 179a 105a 45a 15a
B-6 EC12 425¢ 0.55a 5.07a 2.60a 049 a 108 a 59a 47 ab 25a

24 481b 0.57a 4.6la 1.96 a 0.52a 140 a 9a 34b 24a
36 5.18a 0.79a 632a 3.02a 048 a 166 a 110a 59a 12b
B-7 EC12 4690 0.60b 5.70b 2.70ab 048ab 132a 6lc 52b 24a
24 503ab 064b 641a 2.68b 0.53a 144 a 116 b 56 b 24 a
36 547a 0.86a 6.32a 3.06a 043 Db 140 a 131a 79a 14a
B-8 EC12 48la 0.60 ¢ 5.36b 3.04b 0.54b 93 b 68 b 64b 20a
24 540a 0.71b 6.56 a 3.78a 0490 98 b 196 a 61b 16a
36 549a 093a 6.58 a 3.6%a 0.66 a 280 a 173 a 84 a 20a
B-9 EC12 5.16ab 0710 523¢ 3.10a 0.8la 196 a 93b 45a 10a
24 495b 0.76 a 5.56 b 2290 0.63 ¢ 198 a 95b 32b 13a
36 580a 06lc 644a 295a 0.70 b 197 a 105a 32b 10a

B-10 EC12 4330 0.84a 527b 3.52a 0.57b 124 a 6lc 29b 16a
24 5lla 0.84a 6.06 a 290D 0.66a 116 a 121a 37a 13a
36 514a 0.76 a 594 a 342ab 0.51b 144 a 98b 34b 18a
B-11 EC12 463a 0.67b 526a 249a 0.55a 99b 41b 41a 22a
24 489a 0.79a 5.66 a 2.50a 0.61a 147 a 89a 32b 9a
36 428a 0.62b 523a 1.92b 043 b 133 a 55b 28b 12a
B-12 EC12 523a 0.6la 594 a 3.70a 063a 136 ab 60b 36a 16a

24 492a 0.60b 59 a 2940 0.60b 111b 9a 3la 12a
36 48la 0.61a 6.14a 2.99b 057¢ 207a 87a 33a 13a
B-13 EC12 388c¢ 0.49b 5.56b 1.79b 039¢ 9% b 36b 48a 17a
24 428b 055a 5820 1.81b 050a 80c¢c S56a 30¢ 33a
36 471a 0.56a 7.46 a 238a 043Db 130a 6la 39b 18a

B-14 EC12 441b 0.58b 428¢ 290a 0.55b 90b 48b 52b 18a
24 487a 0.65a 6.19a 29a 0.64 a 9% b 104 a 44 ¢ 11b
36 497a 0.66 a 5660 2.59a 046 ¢ 143 a 106 a 67 a 2la
L-1* EC12 4.50a 1.20a 6.20a 297a 046 a 1411 65¢ 62b 24a
24 448a 1.12a 592a 1.86b 042a 211 a 109 b 46 ¢ 18a
36 4.64a 1.17a 579a 2.59a 046a 221 a 175a 9% a 24a
L-2 EC12 4470 1.35¢ 532b 291a 045a 178 a 95¢ 60 a 28 ab
24 480D 143b 6.2la 2.03b 043 a 195a 141b 49b 24 b
36 533a 1.67a 6.09a 281a 045a 208 a 191 a 63b 33a
L-3 EC12 347 0.50 4.80 1.88 0.32 164 34 30 20
24 x - - - - - - - -
3.6 - - - - - - - - -
L-4 EC12 389%a 045b 4.10a 1.96 a 0.58 a 119b 55a 28a 18a
24 3.05b 0.50a 4.36a 1.68 a 0.58a 111b 55a 26 ab 14b
36 395a 032c¢ 223b 1.56 b 0.36b 256 a 280 21b 13b
L-5 EC12 3.52 0.52a 420a 1.64a 0.33b 134 ¢ 5la 36a 22a
24 - 0.37b 298¢ 0.63 ¢ 035a 243 a 29b 28b 12b
3.6 - 030c 3.10b 1.20b 0.36a 189 b 19¢ 26¢ 13b
L-6 EC12 508a 0.68 b 5.58a 2.16a 047 a 218a 61b 38a 20a
24 428b 0.62¢ 496 b 1.08b 043 a 228 a 66 a 34a 13b
36 5.18a 0.77 a 574 a 1.62a 045a 183 a 67 a 35a 18 ab
U-1 EC12 391b 0.53 ¢ 541a 1.18a 0.33b 130 b 51a 34a 11a
24 359c¢ 0.57b 4.64b 1.02b 0.36a 224 a 35b 29a 14a
36 4.14a 0.64a 488b 1.23b 028 ¢ 164 ¢ 40b 33a 11a
“Refer to Table 1.

YMean separation within columns for each plant by By Duncan’ multiple range test at p=0.05.
*Analysis was missed due to sample shortage by the necrosis of plant.

- 402 -



B A A FAEE Aert EAT A AR HuFe] A8} 2GR Fl UNE IF

Table 4. Mineral contents of 13 Compositae, 14 Brassicaceae, and 7 herbs plants grown with mixed planting in DFT hydro-
ponics as affected by nutrient solution concentration in autumn season.

EC Macro-element (%, DW) Micro-elements (mg kg™, DW)
Plants 1
(ds'm) TN P K Ca Mg Fe Mn Zn Cu
Cc-1* EC1.2 520b 0.85a 783 a 101b 043 a 215a 142b 56 a 12b

24 572a 0.87a 6.840b 1.27a 0.35b 294 a 105¢ 58a 29a
36  5.02¢ 0.78 b 396c¢c 047¢ 029¢ 229a 172a 101 a 12b

C-2 EC12 577a 0.79a 7.642a 1.20a 043a 352b 126 b 66 a 34a
24 579a 0.73a 6.27a 1.09a 0.36b 316 b 110b 60a 14b
36 520D 0.74a 435b 0.78a 037b 630a 479 a 69a 14b

C-3 EC12 5550 1.04 a 7.60 a 1.08a 0.39a 204 a 127b 74a 32a
24 587a 0.88a 548ab  0.64a 022a 157a 57b 39a 23a
36 S531c 0.88a 415 0.55a 032a 290 a 242 a 101 a 17a

C-4 EC12 5.60a 094 a 7.36a l.16a 0.45a 398a 146 b 70b 41a
24  570a 0.88b 6.39b 123 a 0.36b 452 a 136b 60c 20b
36 5.68a 0.89b 3.60c 0.79b 03lc 361 a 278 a 84a 13b

C-5 EC12 572b 096 a 539b 20la 044a 281 ab 97¢ 80a 35a
24  6.19a 0.99a 6.62a 1.51b 0.32b 315a 165b 80a 13b
36 5700 0.80b 3.72¢ 1.08 ¢ 027c 253b 231a 86a 16b

C-6 EC12 5.66a 092a 731a 1.36a 038a 269b 108b 62b 34a
24 573a 085a 655b 1.00b 033b 207 ¢ 109b 8%a 12¢
36 4790 0.84a 3.79%¢ 0.72¢ 030c 449 a 367a 72b 17b

Cc-7 EC12 512b 096 a 6.32b 132a 040 a 205b 142b 6la 47 a
2.4 541a 092a 723 a 1.20a 0.37a 261 b 117b 79a 31b
36 5.17b 0.82a 4.01c¢ 0.94a 037a 549 a 411a 73a 20¢

C-8 EC12 5560 094 a 756a 097b 0.39a 184 ¢ 169b 78b 14b
24 591a 0.840b 545b 128a 0.31c 235b 97¢ 80b 24b
36 5.18¢ 0.82b 332¢ 091b 0.35b 564 a 414 a 9la 47 a

C-9 EC12 493b 078 a 7.15b 121a 037a 260 b 199b 87a 17b
24 534a 0.75b 8.59a 1.38b 0.27b 371a 166 ¢ 46b 36a
36 4940 0.65¢c 474 ¢ 0.40¢c 023¢ 391a 304 a 57b 14b

C-10 EC12 476b 0.72a 798 a 178 a 02%a 160 b 163b Ta 17b
24 528a 0.75a 7.83a 1.62a 034a 211b 131b 37¢ 37a
36 4760 0.590b 4.49b 0.58b 0282 384 a 315a 48b 13b

C-11 EC12 4530 1.01a 9.01a 207a 035a 161b 114¢ 65a 16a
24 48%a 1.00a 746 b 204a 0.31b 115b 149b 47a 8a
36 439 0.71b 458¢ 0.63b 0.30b 317a 181a 57a 14a
C-12 EC12 48la 085b 819a 147a 0.29a 232¢ 173 a 132a 20a
24 495a 1.09a 828a 1.51a 031a 276 b 132b 48b 6b
36 453b 0.86b 424b 05206 032a 513a 164 a 60b 15a
C-13 EC12 546a 0.85a 772a 20la 036a 194b 195b 142 a 18a
24 546a 1.06a 731a 1.96a 0.36a 201b 187 ¢ 71b 8b
36 562a 0.91a 4.64b 0.76 b 033a 368 a 219a 46 ¢ 14 ab
B-1* EC12 35.62b 083a 10.0a 270a 0.49b 122 a 74a 38b 9c
24 59a 081a 8.10b 2.86a 054a 141a 183a 57¢ 30a
36 590a 0.78 b 440b 1450 035¢ 150a 153b 8la 18b
B-2 EC12 53lc 0.63a 86la 2.69a 05la 110a 59¢ 66a 8b
24  570b 0.62a 820a 292a 0.50a 112a 137b 60a 32a
36 592a 0.62a 413b 161D 033b 155a 170a 75a 15b

B-3 EC12 576ab 0.60a 83%9a 3.05a 053a 116 ab 52b 641 14a
24 548b 0.68 a 7.53b 283a 0.47b 100b 140 a 50¢ ila
36 6.08a 0.69a 395¢  192b 0.36¢ 21l a 179a Tla 15a
B-4 EC12 5600 0.59a 738a 3.40a 0.64 a 1lia 53¢ 55b 10a

24 592a 0.63a 7.70a 295a 045b 128 a 133b 39b 11a
36 59la 062a 420b 187b 0430 139a 170 a 105a 37a
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Table 4. Continued

Plants EC Macro-element (%, DW) Micro-elements (mg-kg™ ', DW)
dS'm™) T TN P K Ca Mg Fe Mn Zn Cu
B-5 EC12 581b 0.75b 854a 283a 0.54a 9a 85b 88a i4c

24 607a 0.92a 7.89b 251b 043b 176 a 170 a 66 a 34a
36 585a 0.75b 545¢ 199¢ 041c 138 a 121b 74a 18b
B-6 EC12 597b 0.66 a 8.88a 3.06a 0.52a 125 ab 58¢ 59a 16 ab
24 6.05b 0.66a 698b 347a 0.56a 108 b 160 b 87a 6b
36 626a 0.72a 399¢ 1.96b 040b 165a 213a 82a 17a
B-7 EC12 540c¢ 0.68 a 760a 3.78a 0.62a 84b 59¢ 50b 13a
24 567b 0.55¢ 7.04b 296b 040b 78b 117b 37b 6a
36 59a 0.59b 400c 139c¢ 0.32¢ 127 a 144 a 79a 16a
B-8 EC12 4910 0.60a 6.87b 345a 0.56 b 91b 46 b 49b 14a
24 565a 0.59a 7.54a 3.33a 0.60 a 64 b 144 a 35¢ 4b
36 576a 0.58 a 372¢  2.73b 0.39¢ 121 a 200 a 86a 10a
B-9 EC12 563a 0.64 ab 581b 3.07a 0.65a 84 b 50¢ 60b 15a
24 587a 0.65a 742a 274a 041c¢ 101b 114b 90 a 6a
36 547a 0.60b 3.18¢ 1.56b 0.50b 189a 110a 39¢ 11a
B-10 EC12 548a 0.80a 687a 290a 0.62a 102b 7la 77 a 24 b
24 546a 0.80a 6.73a 265a 0.58ab 136b 160 a 37b 36a
36 545a 0.75a 550b 244a 0.51b 201 a 166 a 8%a 15¢
B-11 EC12 479¢ 0.61b 577b 241b 0.56 b 78b 47 ¢ 63 b 23 b
24 5110 0.65a 626a 3.02a 0.50¢ 100 b 139b 20 36a
36 538a 0.64b 524¢ 240b 0.64a 200 a 196 a 104 a 17b
B-12 EC12 494c¢c 0.57b 594b 279a 0.60 a 88b 64 ¢ 70b 240
24 563a 0.61a 85la 283a 0.56a 109b 158 a 2c 3la
36 5490 0.60a 547b 2420 047b 168 a 150 b 79a l4¢

B-13 EC12 514b 0.64a 825a 2.76a 046a 132b 55b 57b 12b
24 550a 0.55a 9.09a 249a 046 a 307 a 80 ab 37¢ 45a
36 540a 071a 534b 125b 035a 118 b 105a 63a 10b
B-14 EC12 5270 0.61b 667a 327a 0.61a 86a 47 ¢ 53b 12a

24 6.05a 0.66 a 632a 289a 0.65a 148 a 149b 53b 9a
36 597a 0.66 a 376b. 1.83b 046 b 129 a 161 a 80a 15a

L-12 EC12 428v 075b 593a  2l4a 056a 203a 41c 82a 32a
24 474a  089a  454c 1.09b  049b 176 a 55b 68b 32a
36 447b  08lab 526b 128b  033c 170a 117a 67b 14b
L-2 EC12 490a 0.79b 543a 183b 045ab  182a 114b  10la 35a
24 489a 082a 572a 147b  038b 161 a 1382 70a 17b
36 447b  077¢  533a  277a 054a 151a 74c 87a 35a
L-3 EC12 348b 047a 4.15a 1292  039b 1342 57a 73a 28a
24 357a 050a 523a llla 06la 236a 67a 462 47a
36 X - - - - - - . .
L-4 EC12 535a 060a 395a 1.1I0b  0.44b 174 a 141a 35b 3la
24 410c  053b  329b 125b  042b 130b 69b 25¢ 32a
36 460b  053b  3.77ab  203a 0.75a 147b 76 b 6la 30a
L-5 EC12 417a 050a 4.59a 1.05a 048b 209 2 56b 85a 37a
24 41lab 055a  4.09a 1692 0.72a 147a 42b 46b 27a
36 399b 05la 39la 1.16a 038b 159a 85a 44b 9b
L-6 EC12 6.12a 083a 705a  068c 030c 225a 137a 50b 43b
24 55lc  063c  459¢c 1.10b  039b 2452 1002 41b T4a
36 596b  074b  593b 133a  0.67a 269 a 78a 68a 30¢
U-1 EC12 557a 048c 7.07a  28a 059a 184 a 1432 54b 40a
24 523b  062b  5.08b 124b  026¢ 139a 69 ¢ 57b 25b

36 553a 0.79a 6.88a 092¢c 040D 185a 134b 138a 33b

“Refer Table 1.
YMean seperation within columns for each plant by Duncan’ multiple range test at p=0.05.
*Analysis was missed due to sample shortage by the necrosis of plant.
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