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Abstract. This research was conducted to determine the influence of incorporation levels of sulfur into a coir
dust+pine bark medium (1:1, v/v) on the changes in the bicarbonate (HCO5") concentrations and pH of soil solution,
crop growth, and nutrient uptake of ‘Ssanta’ strawberry. In the preparing of the mixed medium, sulfur powder was
added with the rate of 0 (control), 0.23, 0.45, 0.90, and 1.80 g'L"' and Hoagland nutrient solution containing
240 mg'L"' HCO; was supplied during the crop cultivation. The growth measurements and tissue analysis for the
determination of nutrient contents were carried out 140 days after solution application and the soil solution analysis
was performed every two weeks. As the level of sulfur was elevated, the overall growth of mother plants became
better showing that the growth indexes except chlorophyll contents were the lowest in control treatment but the sta-
tistical differences were not found among the three treatments of 0.45 g-L™! or higher sulfur. The higher the levels of
sulfur incorporation, the higher the occurrence of runners and the growth of daughter plants. The length of the run-
ners and the number of daughter plants occurred per mother plants were higher in the treatments of 0.90 and
1.80 g-L"! than the three treatments of 0, 0.23, and 0.45 g- L', but the statistical differences were not observed
between the 0.90 and 1.80 g-L"! treatments. The rose of pH and HCO; concentrations in soil solution of root media
continued all the cropping period, but those decreased slightly in the treatments of 0.90 g-L"! or higher. The soil solu-
tion concentrations of K™ and PO, in the treatments of 0.90 and 1.80 g-L! was lower than those in other treatments
and the statistical differences in the Ca*" and Mg?" concentrations were not observed among all treatments. The nutri-
ent contents in tissue analyzed in this experiment were the lowest in the control treatments and those increased as
incorporation rates of sulfur were elevated. Above results indicated that when ‘Ssanta’ strawberry is grown hydro-
ponically and the root medium is coir dust and the pine bark (5:5, v/v) mix, the sulfur incorporation rate as pre-plant-
ing fertilizer has to be higher than 0.9 g-L"! root medium to reduce the HCO;™ injury.
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Table 1. Influence of the various incorporation rates of sulfur into coir dust+pine bark (5:5, v/v) medium as pre-planting nutrient charge
fertilizer on the growth of mother plants 140 days after nutrient solution treatment in vegetative propagation of ‘Ssanta’ strawberry.

Sulfur Plant height Plant width No. of leaves  Petiole length Chlorophyll content  Fresh weight Dry weight

(gLh (cm) (cm) (each/plant) (cm) (SPAD value) (g/plant) (g/plant)
0 24.1¢* 153D 16.8b 17.0b 384a 489 ¢ 93¢
0.23 25.8 be 16.8 b 18.1 ab 183 b 420a 66.2 be 12.9 be
0.45 28.7 abc 19.5 ab 19.3 ab 19.8 ab 429a 73.1 abe 14.3 abc
0.90 31.5ab 248 a 21.5 ab 21.3 ab 424 a 82.3 ab 16.4 ab
1.80 333a 26.5a 23.0a 23.1a 432 a 972 a 18.8a

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.

Table 2. Influence of the various incorporation rates of sulfur into coir dust+pine bark (5:5, v/v) medium as pre-planting nutrient charge
fertilizer on the growth and occurrence of daughter plants 140 days after nutrient solution treatment in vegetative propagation of
‘Ssanta’ strawberry.

Sulfur Runner length No. of runners  No. of daughter plants FW. of 1st daughter plant DW. of 1st daughter plant
(gL (cm/plant) (each/plant) (each/plant) (g/plant) (g/plant)
0 178.0 ¢* 23c¢ 43¢ 183 ¢ 46¢c
0.23 2398 b 28¢ 63c¢ 231¢ 59b
0.45 276.8 b 3.0 be 9.0b 30.8b 74a
0.90 4003 a 4.3 ab 113a 394 a 83a
1.80 4053 a 45a 120a 41.7 a 85a

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.

Fig. 1. Influence of the various incorporation rates of sulfur into coir dust+pine bark (5:5, v/v) medium as pre-planting nutrient charge fer-
tilizer on the growth of ‘Ssanta’ strawberry mother plants 140 days after nutrient solution treatment (A, 0; B, 0.23; C, 0.45; D, 0.90; E,
1.80 g-L™h.
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Fig. 2. Influence of the various incorporation rates of sulfur (g-L') into coir dust+pine bark (5:5, v/v) medium as pre-planting nutrient
charge fertilizer on the growth of 1st daughter plants of ‘Ssanta’ strawberry 140 days after nutrient solution treatment (A, 0; B, 0.23; C,

0.45; D, 0.90; E, 1.80 g'L™").
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Fig. 3. Changes in the concentrations of bicarbonate (A) and pH
(B) in soil solution of root media during the vegetative propaga-
tion of ‘Ssanta’ strawberry as influenced by the various incorpo-
ration rates of sulfur into coir dust+pine bark (5:5, v/v) medium
as pre-planting nutrient charge fertilizer. Vertical bars represent
standard error of the mean of 5 replications.
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Fig. 4. Changes in the concentrations of macroelements in soil solution of root media during the vegetative propagation of ‘Ssanta’ straw-
berry as influenced by the various incorporation rates of sulfur into coir dust+pine bark (5:5, v/v) medium as pre-planting nutrient

charge fertilizer (A, K; B, Ca; C, Mg; D, NOs; E, POy; F, SOy).
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Table 3. Influence of the various incorporation rates of sulfur into coir dust+pine bark (5:5, v/v) medium as pre-planting nutrient charge
fertilizer on the tissue nutrient contents of ‘Ssanta’ strawberry based on the dry weight of whole above ground plant tissue 140 days

after nutrient solution treatment.

Sulfur T-N P K Ca Mg Fe Mn Zn Cu

(gL™ 73 R F——
0 0.74¢  0.19¢ 261 0.76c 025 121.7¢ 83.4 d 256c  454c
0.23 115b  027be 3.05 b L18be  033d  1558bc  93.lcd 345b  5.03be
0.45 146ab  028bc  345ab  1.59ab  038¢ 168.9 b 106.4 ¢ 343b  6.0lab
0.90 1542 038b 3.59a l64ab  045b 1904 ab 1284b  396ab  6.52a
1.80 169a  053a 3.74a 180a  05la  2120a 1442 $37a  672a

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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