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Abstract

The objective of this research was to investigate the influence of application rates of dolomitic lime
in the acid substrate on the mitigation of high bicarbonate damage in ‘Seolhyang’ strawberry. For
this purpose, an acid substrate was formulated by mixing of sphagnum peat moss and pine bark
with the ratio of 5:5 (v/v). The pH, EC and CEC of the substrate analyzed before application of
dolomite were 4.07, 0.46 dS'm”, and 91.3 cmol+/kg”, respectively. To adjust the pH of substrate,
various amounts of dolomitic lime [CaMg(CO;),] such as O (control), 1, 2, 3, and 4g'L" were added
during substrate formulation. Then, seedlings with 3 leaf stage were transplanted as mother
plants and those were fed with Hoagland solution containing 240 mgL" of the HCO,". The growth
parameters of mother plants 140 days after transplanting, such as plant height, chlorophyll
content, and fresh weight were the highest in the treatments of 2 and 3 gL' of dolomitic lime.
The physiological disorders in mother plants were not observed in the 1, 2 and 3 gL' treatments,
but the symptoms of Ca, K and B deficiencies were observed in the 0 and 4 gL’ treatments.
During the propagation period, the number of daughter plants derived from each mother plant
were 21.0, 29.5, 35.8, 27.3 and 16.0 in the treatments of 0, 1, 2, 3 and 4 gL, respectively. The
substrate pH during cultivation of mother plants were maintained at appropriate levels for the
1 and 2 gL' treatments, whereas it was the highest in 4 gL' treatment. The contents of macro-
and micro-elements in the above ground tissue were the highest in 2 gL' and the lowest in 4 gL
'lime treatments. Above results suggest that the bicarbonate injury originated from ground water
can be mitigated by adjusting the amount of dolomitic lime incorporated into the acid substrate.
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Table 1. Growth of mother plants 140 days after treatment in vegetative propagation of ‘Seolhyang’ strawberry as influence by the various
application rates of dolomitic lime in peatmoss + pine bark (5:5, v/v) medium as pre-planting nutrient charge fertilizer.

Dolomitic lime Plant Plant Number of Petiole Crown Chlorophyll Fresh Dry
(gL height width leaves length diameter content weight weight
(cm) (cm) (each/plant) (cm) (cm) (SPAD) (g/plant) (g/plant)
O(Untreated) 3740 190b 182 bc 245 ab 59 ab 418b 86.7 ab 18.7 ab
1 414 ab 330a 23.0 ab 262a 5.8 ab 470 a 101.7 ab 21.7 ab
2 43a 288a 240a 288a 6.0 ab 417 a 1178 a 247 a
3 375b 26.5 ab 230 ab 252 ab 65a 44.0 ab 99.0 ab 213 ab
4 358b 185b 155¢ 21.1b 50b 404b 824b 175b

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

Table 2. Growth and occurrence of daughter plants 140 days after treatment in vegetative propagation of ‘Seolhyang’ strawberry as influenced
by the various application rates of dolomitic lime in peatmoss + pine bark (5:5, v/v) medium as pre-planting nutrient charge fertilizer.

o Number of daughter Fresh weight of 1st Dry weight of 1st

Dolomitic lime Runner length Nunber of runners

(L) (cm/plant) (each/plant) plants daughter plant daughter plant
(each/plant) (g/plant) (g/plant)

O(Untreated) 619.5¢ 55b 210¢ 464c 94c

1 7675b 6.8b 29.5b 56.5b 11.9b

2 926.8a 83a 358a 62.6a 133a

3 7283b 6.5b 273b 54.6b 114b

4 5320d 35¢ 16.0d 39.5d 8.1d

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

Table 3. Tissue nutrient contents of ‘Seolhyang’ strawberry based on the dry weight of whole above ground plant tissue collected 140 days after
treatment as influenced by the various application rates of dolomitic lime in peatmoss + pine bark (5:5, v/v) medium as pre-planting nutrient
charge fertilizer.

Dolomitic lime T-N P K Ca Mg Fe Mn Zn Cu
(gL % mgkg'

O(Untreated) 1.19b 03la 3.54a 1.13bc 0.40bc 167 3cd 105 .7¢ 39 .6bc 5.61bc
1 1.68a 0.36a 3.70a 2.06a 0.59a 230 .6b 142 9b 50 .3 ab 8.71a
2 1.98a 0.39a 3.84a 2.15a 0.59a 281 3a 168 7a 53 8a 9.63a
3 1.78a 0.34a 357a 1.48b 0.46b 179 5¢ 118 .1¢ 42 8 abc 6.63b
4 0.96b 0.25a 2.67b 0.77¢ 0.35¢ 140 9d 97 2¢ 31.5¢c 442c

“Mean separation within columns by Duncan's multiple range test at p <0.05.
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Application rates of dolomitic lime (g-L™)

Fig. 1. Influence of the various application rates of dolomitic lime (g-L") in peatmoss + pine bark (5:5, v/v) medium as pre-
planting nutrient charge fertilizer on the growth of mother plants 140 days after treatment of ‘Seolhyang’ strawberry.

20

Application rates of dolomitic lime (g-L™)

Fig. 2. Influence of the various application rates of dolomitic lime (g-L") in peatmoss+pine bark (5:5, v/v) medium as pre-planting
nutrient charge fertilizer on the growth of 1st daughter plants 140 days after treatment of ‘Seolhyang’ strawberry mother
plants.
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Fig. 3. Changes of bicarbonate concentrations (A) and pH (B) in soil solution of root media as influenced by the various
application rates of dolomitic lime in peatmoss+pine bark (5:5, v/v) medium as pre-planting nutrient charge fertilizer during the
vegetative propagation of ‘Seolhyang’ strawberry. Vertical bars represent standard errors of the mean of 5 replications.
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ololata Tt AcHLindsay, 2001 ; Sposito, 1994).

A

Korean Joumnal of Horticultural Science & Technology 225



AP BEAEO| IEMS] AJBIF0| HUUE Z01 "3 T 10| SEHHIIR 220l D3l ¥

140 500
—e—— 0gL"(Untreated) —e—— 0gL"(Untreated)
] v 1gl | 4 1gl’
1209 o 4504 0o
J| === 39l —* ———- 3gl’
1009 — o — 260 P 400{| —=— 40U’
—_ P -
= \ A//c\fﬁ_‘k
i 5350 AH e R
2 E p- e R
= C23“300 =
250 |
0 14 28 42 5 70 8 98 112 126 140 0 14 28 42 56 70 84 98 112 126 140
Days after Treatment Days after Treatment
Bzoo E 50
—e—— 0gL"(Untreated) ——e— 0gL"(Untreated)
v 1gl’ 20 v 1gl’
——=—— 29’ 1|——=-= 2gl’
1504] ——o—- 3¢ ——o—- 3gl’
— 4 — 4gl’ — & — 4gl’
/A\
100 A AT e
= P s S
E
& 50
0 ——— 0 —_——
0 14 28 42 5 70 8 98 112 126 140 0 14 28 4 56 70 8 98 112 126 140
Days after Treatment Days after Treatment
C 80 F 10
—e—— 0gL"(Untreated) —e—— 0gL"(Untreated)
v 1l v 1gl’
——.—— zg_L'W 80|~~~ 29'L"
601 ——o—- 3ql’ ——o— 3gl’
— & — 4gl" — —a— 4gl’

Mg (mg-L")

0 14 28 42 56 70 84 98 112 126 140 0 14 28 42 56 70 8 98 112 126 140
Days after Treatment Days after Treatment

Fig. 4. Changes in the concentrations of macro-elements in soil solution of root media during the vegetative propagation of
‘Seolhyang’ strawberry as influenced by the various application rates of dolomitic lime in peatmoss+pine bark (5:5, v/v) medium
as pre-planting nutrient charge fertilizer. (A) K, (B) Ca, (C) Mg, (D) NO;, (E) PO,, (F) SO,.
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