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Growth Characteristics of Veronica rotunda var. subintegra (Nakai)
T.Yamaz. according to Several Cultivation Conditions
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Abstract - This study was aimed to establish the most effective approach for the cultivation of Veronica rotunda var.
subintegra (Nakai) T.Yamaz. plants, which was expected as new ornamental plants. We conducted an experiment using
plug seedlings, varied the seeding container type and seeding rate. We also varied seedling quality, planting container, soil
type, and shading ratio. Seedling quality was used seedlings produced from different seeding containers and seeding rates.
The seedling quality were seeding growth using 162, 200, and 288 trays, and seedings rate was used seedlings produced by
sowing 1,2, 4 and 6 seeds. As aresult, 162 trays of seedlings were suitable for use in this study. Plants grown with one seed
per cell in individual cells exhibited increased individual growth, but those grown with four seeds per cell exhibited better
growth for the whole plant. According to seedling quality, seedlings produced in the 162 trays or with four seeds per cell
showed higher growth than other seedlings. In the cultivation of V. rotunda var. subintegra (Nakai) T.Yamaz., seedling
growth increased depending on container capacity for both shoot and root parts. Container material had no significant
impact on seedling growth. Seedlings grew the best on horticultural substrate, and showed better growth on mixed soils with
high decomposed granite content than on peatmoss.
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Fig. 1. Temperature and humidity during experimental period
on April to October, 2018.
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Table 1. Effect of planting container on seedling growth of Veronica rotunda var. subintegra (Nakai) T.Yamaz.

Container” Plant length  Diam. of stem No. of leaves  Root length Fresh weight / cell (mg) SPAD

(Tray) (mm) (mm) (ca) (mm) Aerial parts  Underground parts value
162 46.3 + 1.00a" 1.55 + 0.026a 5.3 £ 0.08 502 + 0.75a  256.9 + 8.53a 52.7 £ 1.59a 20.6 + 0.34b
200 36.6 + 0.60b 1.36 = 0.026b 4.7 £ 0.06b 479 + 0.89ab 167.9 + 6.00b 40.1 £ 1.52b 25.7 £ 0.47a
288 29.7 £ 0.60c 129 £ 0.025b 4.7 + 0.08b 464 £ 0.78b  136.1 + 4.38¢c 37.0 £ 1.20b 26.2 + 0.52a

“Four seeds were sowed at each cells.

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

Table 2. Effect of seeding rate per cell at 200 tray on seedling growth of Veronica rotunda var. subintegra (Nakai) T.Yamaz.

No. /o(fe;e eds Plant length (mm) Diam. of stem (1) No. of leaves (ea) Root length (mm)
1 382 + 1.274" 2.13 + 0.063a 6.0 £ 0.04a 60.2 £ 0.98a
2 372 + 1.46a 1.56 £ 0.036b 5.3 £ 0.15b 54.8 £ 1.06b
4 36.6 + 0.60a 1.36 = 0.026¢ 4.7 £ 0.06¢c 479 + 0.89¢
6 28.8 £ 0.56b 091 + 0.037d 4.6 £ 0.07¢c 47.5 + 0.93¢c
No. of seeds Fresh weight / plant (mg) Fresh weight / cell (mg) SPAD
/ cell Aerial parts Underground parts Aerial parts Underground parts value
1 263.3 £ 12.39a 140.0 + 4.73a 263.3 £ 12.39d 140.0 + 4.73b 289 + 0.39a
2 196.6 £ 9.13b 70.4 + 2.60b 384.6 + 16.66¢ 140.6 + 6.09b 279 + 0.54a
4 167.9 £ 6.00b 40.1 £ 1.52¢c 4772 £ 11.25b 140.2 + 5.75b 25.7 £ 0.47b
6 123.9 + 3.05¢ 36.9 £ 1.00c 620.9 + 17.76a 181.1 + 5.74a 26.0 £ 0.33b

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Fig. 2. Growth of Veronica rotunda var. subintegra (Nakai) T.Yamaz. seedling after cultivation according to seedling quality under
different seeding container (A) and seeding rate per cell (B).
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Table 3. Effect of seedling quality produced under different container on growth of Veronica rotunda var. subintegra (Nakai)

T.Yamaz.
Container Plant length Internode  Diam. of stem No. of lateral No. of nodes No. of leaves Fresh weight of shoot (g)
(Tray) (cm) length (cm) (mm) branches (ea) (ea) (ea) / pot / plant

162 36.6 £ 0932 43 + 0.16a 256 + 0.065a 102 + 1.58a 54.3 + 5.68a 104.0 + 10.68a 33.7 + 2.68a 13.1 + 1.4la
200 322 £ 1.25b 39 + 0.18ab 2.54 £ 0.082a 6.3 + 0.57ab  45.1 £ 2.29ab  77.6 + 3.74a 27.6 + 1.71ab 10.5 + 0.86ab
288 287 +£092b 35+ 0.15b 246 + 0.100a 3.6 + 036b 343 + 3.19p  50.6 + 3.14b 223 + 1.28b 84 + 1.02b

Container Dry weight of shoot (g)  Root length Fresh weight of root (g)

Dry weight of root (g) Flowering ratio SPAD

(Tray) / pot / plant (cm) / pot / plant

/ pot / plant (%) value

162 103 £ 0.70a 3.9 £ 0.26a 21.9 + 0.49a 22.7 = 1.19a 7.5 £ 0.34a
200 9.8 + 0.36ab 3.2 + 0.18ab 18.2 £ 0.14b 18.0 £ 0.96b 5.5 + 0.58a
288 82 + 043¢ 2.7 £ 0.14b 184 £ 0.19b 17.7 + 0.79b 5.6 £ 0.56a

6.6 + 021a 2.3 + 0.08a 16.7 + 417b  31.6 £ 1.28a
63 £ 0.17a 2.0 £ 0.18a 444 £ 11.02a 31.5 £ 1.22a
5.6 £0.16b 1.9 + 0.15a 33.3 + 4.17ab 29.9 + 1.58a

“Mean separation within columns by Duncan’s multiple range test at p<0.05.
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Fig. 3. Growth of Veronica rotunda var. subintegra (Nakai) T.Yamaz. seedling after cultivation according to soil types. Control,
Horticultural substrate; PT, Peatmoss, PL, Perlite; DG, Decomposed granite. Mixed soils was mixed with each soils per volume.

Table 6. Effect of soil type on seedling growth of Veronica rotunda var. subintegra (Nakai) T.Yamaz.

Soil Plant length Internode length Diam. of stem No. of lateral No. of nodes No. of leaves Fresh weight of shoot (g)
Type Ratio (cm) (cm) (mm) branches (ea) (ea) (ea) / pot / plant
HS 322 + 1.25a* 39+ 0.18ab 2.54 + 0.082a 6.3 + 0.57a 45.1 £229a 77.6 +3.74a 27.6 = 1.71a 10.5 + 0.86a

PT:PLY 3:1  14.1 £ 1.57d 29 £ 02lc  1.89 £0.082c 3.5+ 0.52b 274 £ 0.96b 29.8 +£237¢c  10.2 + 1.40d 3.3 + 0.54¢
41 202+ 1.13¢ 33 £ 021bc 2.28 + 0.158ab 4.5 + 0.33ab  30.7 £ 2.27b 32.0 + 2.37c  13.1 £ 0.57d 5.0 + 0.49bc

DG:PT 2:1  28.0 + 1.22b 43 + 0.26a 2.04 + 0.065bc 4.9 £+ 1.15ab  34.0 + 3.66b 58.0 = 3.28b 224 + 0.57b 6.5 £ 0.33b
3:1 259+ 080b 4.0+ 022ab 1.88 + 0.072c 4.5 + 0.44ab  35.0 + 1.61b 66.0 + 3.04b  17.9 £ 0.85¢c 5.6 £ 0.50b

Soil Dry weight of shoot (g)  Root length  Fresh weight of root (g) Dry weight of root (g) Flowering SPAD
Type Ratio / pot / plant (cm) / pot / plant / pot / plant ratio (%) value
HS 9.8+ 0.36a 32+ 018 182 + 0.14a 18.0 = 0.96a 5.5 + 0.58a 6.3 + 0.17a 1.96 + 0.18a 44.4 + 11.02a 31.5 + 1.22a

PT:PL 3:1 45 +0.12d 1.8 £ 0.1lc 124 + 049d 6.0 £ 047c 2.7 £ 034c 3.8 £ 0.06c 136 + 0.14b 0.0 + 0.00b 15.9 = 0.87b
4:1 51+ 0.06d 2.1=+0.12bc 14.0 £ 0.56c 7.9 + 0.60c 3.3 + 0.10bc 4.0 = 0.05¢ 1.57 £ 0.12 4.2 + 4.17b 16.1 + 0.58b
DG:PT 2:1 7.7 +022b 24 £0.10b 16.7 £ 0.35b 151 £ 0.58b 5.5+ 046a 57 £ 0.17b 192 + 0.11a 0.0 £ 0.00b 31.4 = 0.81a
3:1 6.4 £ 0.18c 22=+0.10bc 16.0 + 0.31b 145 = 0.54b 4.7 = 0.22ab 54 + 0.08b 1.69 + 0.05ab 16.7 + 8.33b 32.2 + 0.62a

“Mean separation within columns by Duncan’s multiple range test at p<0.05.
HS, Horticultural substrate; PT, Peatmoss; PL, Perlite; DG, Decomposed granite.
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H A G H A AAEo] BiFAor arejEofop & A
o2 Az,
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O] 7B SH A o AR S A2 2
= H 9t Aloni, 1991), &3} &7]9] A7171 2
T/RE0] 27181900, ﬁﬂzau s 2
(Lee et al, 2001), 0]} 22 75‘1_}
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