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Abstract: The objective of this research was to investigate the influence of bicarbonate (HCO3) concentrations in nutrient solution
on the growth and physiological disorders in mother plants and occurrence of daughter plants in propagation of ‘Seolhyang’
strawberry (Fragaria x ananassa Duch.). To achieve this, the mother plants were transplanted to coir dust + perlite (7:3, v/v)
medium and Hoagland solution was modified to contain 60, 90 (control), 120, 180, and 240 mg'L’1 of HCO3. The symptoms
of Fe, Zn and B deficiencies appeared on the mother plants in the HCOs of 240 mg-L" from the 60th day after treatment.
The symptoms spread to all plants in the 240 mg-L’1 HCO3 including daughter plants at 90 days after treatment. The HCO3
concentrations higher than 120 mg-L'suppressed the growth of mother plants such as leaf number, chlorophyll content, fresh
weight and other growth parameters. While the mother plants in 60 mg-L'1 HCO3 produced 23 daughter plants, while mother
plants in 240 mg-L" HCOs produced 13 daughter plants. The final pH 126 days after treatment in the HCOs of 60, 90, 120,
180 and 240 mg-L" were 5.4, 5.8, 7.3, 7.9, and 8.3, respectively. The elevation of HCOs; concentrations in nutrient solution
resulted in the decrease of Fe, Mn, Zn and Cu contents of above ground tissue 126 days after treatment. These results indicate
that the HCO3™ concentrations higher than 120 mg-L'1 inhibited the growth of mother plants and occurrence of daughter plants
in vegetative propagation of ‘Seolhyang’ strawberry.
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Table 1. Influence of bicarbonate concentrations in nutrient solution on the growth of mother plants 126 days after treatment

in vegetative propagation of ‘Seolhyang’ strawberry.

HCO- Plant Plant Number of Leaf Petiole = Crown  Chlorophyll Fresh Dry
(m -3L'1) height  width leaves length length  diameter content weight weight
& (cm) (cm) (each/plant)  (cm) (cm) (cm) (SPAD) (g/plant) (g/plant)
60 424 2" 264 ab 214 a 127 a 101 a 244 a 576a 455 a 106.8 a 219 a
90 (Control) 39.4 ab 30.7 a 22.0 a 123 a 102 a 234 a 561 a 449 a 102.5 a 20.1 ab
120 356 b 226 bc 209 a 109b 93b 240a 570a 396 b 96.8 ab 194 ab
180 364b 190 c 17.0 b 103 c 94b 222Db 554 a 31.7 ¢ 86.0 ab 16.8 bc
240 353 b 173 c 163 b 99c 93b 219b 511a 23.7 d 76.0 b 14.7 c

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

NS, ok

" Nonsignificant or significant at P < 0.01, and 0.001, respectively.
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Table 2. Influence of bicarbonate concentrations in nutrient solution on the growth and occurrence of daughter plants during
the 126 days after treatment in vegetative propagation of ‘Seolhyang’ strawberry.

HCO- Runner Number Number of Fresh weight of Fresh weight of Dry weight of Dry weight of
(m -3L'1) length of daughter 1st daughter 2nd daughter 1st daughter 2nd daughter
g (cm/plant)  runners plants plant (g/plant) plant (g/plant) plant (g/plant) plant (g/plant)
60 853 a“ 6.57 a 23.0 a 64.2 a 539 a 129 a 10.87 a
90 (Control) 759 ab 543 b 20.0 a 535 b 451 b 10.6 b 8.87 bc
120 698 bc 514 b 19.0 a 55.6 b 454 b 110 b 9.36 b
180 602 cd 429 cd 149 b 51.3 bc 442 b 10.2 bc 8.61 bc
240 543 d 3.86 d 13.0 b 45.7 ¢ 39.0 b 91 c 7.95 ¢

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

“Significant at P < 0.001.
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Fig. 1. Comparison of normal plants (A and B) and the injured plants by excess bicarbonate concentrations (C, D, and E) of
‘Seolhyang’ strawberry 126 days after treatment (treatment solutions of A, B, C, D and E containing 60, 90 (control), 120,
180 and 240 mg-L" of bicarbonate in nutrient solutions, respectively).

Fig. 2. Influence of bicarbonate concentrations in nutrient solution on the growth of 1st daughter plants in vegetative propagation
of ‘Seolhyang’ strawberry 126 days after treatment. The symptoms appeared on the daughter plants were similar to those
occurred on mother plants in Fig. 1 (treatment solutions of A, B, C, D, and E contained 60, 90 (control), 120, 180, and
240 mg-L" of bicarbonate in nutrient solutions, respectively).
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Table 3. Influence of bicarbonate concentrations in the fertilizer solution on the tissue nutrient contents of ‘Seolhyang' strawberries
based on the dry weight of whole above ground plant tissue 126 days after transplanting.

HCO5 T-N p K Ca Mg Fe Mn Zn Cu
(mg-L™) (%) (mg-kg")

60 1.94 a* 0.35 a 3.36 a 1.67 ab 0.42 ab 276.6 a 167.1 a 53.0 a 9.23 a
90 (Control) 1.68 a 0.36 a 359 a 1.78 a 0.48 a 2323 b 142.6 b 50.4 a 8.88 ab
120 1.72 a 031 a 354 a 1.29 abc 042 ab 1283 ¢ 46.1 c 288 b 6.56 bc
180 1.20 b 031 a 3.50 a 0.95 bc 0.39 bc 116.9 cd 40.5 c 298 b 5.65 ¢
240 0.64 c 0.27 a 345 a 0.77 ¢ 032 c 90.7 d 459 c 262 b 4.70 c
Linear kekk NS NS kk kk kekk kekk skkk skekok

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

NG, ¢ v

350
—— 60 mg'L!
3007 -+ 90 mgL! (Control)
—&—120 mg-L"!
—~ 250 ——180 mg-L!

—4—240 mg-L!

14 28 42 56 70 84 98 112 126
Days after treatment

Fig. 3. Influence of bicarbonate concentrations in nutrient
solution on the changes in bicarbonate concentrations in
soil solution of root media during the vegetative propagation
of ‘Seolhyang’ strawberry. Vertical bars represent standard
error of the means of 5 replications.
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Fig. 4. Influence of bicarbonate concentrations in nutrient
solution on the changes of pHs in soil solution of root media
during the vegetative propagation of ‘Seolhyang’ strawberry.
Vertical bars represent standard error of the means of 5
replications.
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Fig. 5. Influence of bicarbonate concentrations in nutrient
solution on the changes of EC in soil solution of root media
during the vegetative propagation of ‘Seolhyang’ strawberry.
Vertical bars represent standard error of the means of 5
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