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Abstract - This study was conducted to find the flowering and growth characteristics according to the different altitudes
(plains and mid-mountain regions) and cultivation methods (field and plastic houses cultivation) of Elsholtzia splendens.
Experimental regions located at 12 meters and 500 meters above sea level were selected for the plains and the
mid-mountain, respectively, and the same method was applied for cultivation management by different altitudes and
cultivation methods. In the mid-mountain region, flower bud emergence (2-3 days), flowering (9 days), and full bloom (6-7
days) stages of Elsholtzia splendens were earlier than in the plains, and field cultivation was earlier than plastic house
cultivation. The plant height, the main stem diameter, and the number of branches tended to increase gradually after an
initial rapid growth at 59 to 69 days after planting date. The days of duration of sunshine (less than 8 hours) from the rainy
season (June 20) to the period when vegetative growth increases gradually (59 to 69 days after planting) was 22 to 29 days
and 26 to 35 days in the plains and the mid-mountain regions respectively, and this period was estimated time of transition
from vegetative growth to reproductive growth. The spikes growth of Elsholtzia splendens by cultivation altitudes was
higher in the mid-mountain region than in the plains, and there were no statistically significant differences in growth
characteristics except for the main stem diameter, the number of branches, and the dry matter. Also, the amount of flowering
and growth was higher in the plastic house cultivation compared to the field cultivation. As a result, some differences in
flowering amount were observed when cultivating Elsholtzia splendens for landscaping purposes, but it was considered
possible to cultivate in both plains and mid-mountain regions. This study therefore provides ecological information for
understanding the relationship between weather characteristics and growth of Elsholtzia splendens.
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Table 1. The effects of different altitudes and cultivation methods on flowering stage of Elsholtzia splendens with the same planting

date in 2023.
Different Cultivation Planting Flower bud FIOW'eI‘lng Full Late bloom
altitudes methods date emergence period bloom stage
(Julian day) (Julian day) (Julian day) (Julian day)
Plai Field May 18 Sep. 5 (247 a*) Oct. 9 (281 b) Oct. 15 (287 a) Oct. 22 (294 b)
ains
Plastic house May 18 Sep. 4 (246 ab) Oct. 11 (283 a) Oct. 16 (288 a) Oct. 24 (296 a)
. . Field May 18 Sep. 3 (245 b) Sep. 30 (272 d) Oct. 8 (280 ¢) Oct. 16 (288 d)
Mid-mountain )
Plastic house May 18 Sep. 1 (243 ¢) Oct. 2 (274 ¢) Oct. 10 (282 b) Oct. 18 (290 c)

Means separation according to Duncan’s multiple range test at p < 0.05.

Fig. 1. Photos of flowering stage (A-E, A: flower bud emergence; B: flower bud elongation; C: flowering stage; D: full bloom; and
E: late bloom), spike (F), flower (G), adventitious roots of stem (H), and whole plant (I) of Elsholtzia splendens. f: flower; s: spike.
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Table 2. The effects of different altitudes and cultivation methods on flower characteristics at the late bloom stage of Elsholtzia

splendens.
Different Cultivation Spike SPﬂ(e Splke Nmnper of Number of
altitudes methods length width diameter spikes flowers
(cm) (mm) (mm) (per plant) (per spike)
Plai Field 6.70+0.146 1.20+0.028 1.45+0.033 807+88.1 213.8+11.15
ains
Plastic house 7.42+0.208 1.22+0.029 1.65+0.045 1,620£111.1 241.749.74
. . Field 6.90+0.145 1.31+0.037 1.5740.041 620+48.0 210.9+14.79
Mid-mountain .
Plastic house 7.96+0.170 1.47+0.033 1.894+0.069 1,763£98.7 269.6+13.75
Significance

Different altitudes (A) NS NS NS NS NS

Cultivation methods (B) NS NS NS * NS

A x B NS * NS NS NS

"Meanststandard error (n = 30).
NS and * correspondingly indicate not significant

or significant at P < 0.05.
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Table 3. The effects of different altitudes and cultivation methods on growth characteristics and yield at the late bloom stage of

Elsholtzia splendens.
Different  Cultivation Plant mam .Stem Number of Frfesh Pry Essentia.l ol
altitudes method length width diameter branches’ weight matter extraction
(cm) (cm) (mm) (g, per plant) (% per plant) ~ (mLy
Plain Field 94.742.62%  85.343.73  14.3£0.25 163.5+3.40 1,066+68.2 31.7£19.9 1.95+0.226
Plastic house 143.2+5.52 108.7£2.44 22.44+0.96 222.9+890 2,191+189.8 25.3+50.8 1.86+0.201
Mid- Field 80.1£2.54  81.3+4.05 9.3+0.47 103.444.62  855£572  29.7+17.3 2.37+0.175
mountain  Plastic house 143.2+5.44 107.242.94  18.4£0.87 192.2£2.97 2,142+157.7 25.8+46.2 2.18+0.207
Significance
Different altitudes (A) NS NS * NS NS NS NS
Cultivation methods (B) * * * NS * NS NS
A x B NS NS NS * NS * NS

“Sum of number of primary and secondary branches.

YExtraction amount for 500 g of dried Elsholtzia splendens.

*Meanststandard error (n = 20).
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