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ABSTRACT

Sedirea japonica is one of the critically endangered species in South Korea mostly due to artificial

harms such as illegal collection and habitat destruction. Therefore, artificial propagation through
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improving germination rate, increasing growth, and controlling flowering is meaningful for the
conservation and reintroduction of S japonica. It is suggested that cytokinins are one of the multi-factors
that contribute to plant growth and floral responses. Especially, exogenous cytokinins have been known
to induce or promote shoot growth or earlier flowering in orchids. Therefore, it was investigated how
the application of 6-benzylaminopurine (BA) influenced the growth and inflorescence of S. japonica.
A foliar spray containing BA at 100, 200, 300, and 400 ppm was applied from 1st July to 30th
December 2021. Leaf length, leaf length growth rate, leaf width, and width and length ratio were
measured as growth-related factors. Visible inflorescence rate, inflorescence length, the number of
flowers per inflorescence, and the distance between the stalks were measured as flowering-related
factors. Growth-related factors except for leaf growth rate were not affected by BA treatments, while
leaf growth rate was significantly increased by 200 ppm of BA treatment. The visible inflorescence
rate increased by 200 ppm of BA treatment, and there seems an optimal concentration and threshold
of BA treatment. An iterative experiment with more seedlings and measurement factors would be helpful
to figure out the effects of exogenous BA treatment on S japonica, and it can be applied for mass

propagation.

Key Words: artificial propagation, growth, hormone, inflorescence, Sedirea japonica
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2020: In vitro seed sowing and seedling development

Growth-related factors: leaf length, leaf width, leaf length growth rate, leaf width/length ratio
Flowering-related factors: visible inflorescence rate, inflorescence length, the number of

flowers per inflorescence, the distance between the stalks

14t Apr. 2021 ~ 30t Jun. 2021: Acclimation in the growth chamber

6th Jan. 2022 ~ 31st Mar. 2022: vernalization at 15 °C

31st Mar. 2022: Measuring leaf length after
the hormone treatment and vernalization

2d Jun. 2022 ~ 14t Jul. 2022: Measuring visible inflorescence rate

14t Apr. 2021: Seedling selection, measuring leaf length before acclimation

1st Jul. 2021 ~ 30" Dec. 2021: BA treatment (0, 100, 200, 300, 400 ppm)

22nd Jul. 2022: Measuring leaf length and width, inflorescence length,
the number of flowers per inflorescence, and the distance between the stalks

.
eal length of the longest leaf

Leaf width of the longest leaf

§\ Foliar-spraying BA and distilled water (control)

A A TAVS
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Distance between the stalks
-9

(e,

Inflorescence length

Figure 1. Research flow chart and schematic diagram of measuring methods
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Table 1. Growth of Sedirea japonica seedling by concentration of foliar-sprayed 6-benzylaminopurine. Asterisk
indicates statistical significance of the difference among the treatments.

Control BA100 BA200 BA300 BA400
LL1
(= 0.8344) 3.21(0.43)a 3.01(0.38)a 3.13(0.62)a 3.04(0.34)a 3.18(0.39)a
LL2 4.68(0.71)a 4.84(0.94)a 5.34(0.71)a 4.49(1.04)a 4.38(1.13)a
(= 02038) . . . ) . . . . . .
LL3 5.84(1.58) 5.50(1.25) 6.26(1.00) 5.36(1.18) 5.04(1.74)
(» = 0.3860) . .58)a . 25)a . .00)a . .18)a X T4)a
LGR* 46.40(16.25)a 64.46(27.49)a 78.15(5.21)a 47.44(30.05)a 41.43(23.65)a
(= 0.0245) . . . . . . . X . .
LW
(= 04674) 2.51(0.40)a 2.56(0.35)a 2.73(0.50)a 2.42(0.23)a 2.47(0.40)a
W:L ratio
(= 0.4267) 0.45(0.13)a 0.48(0.11)a 0.44(0.05)a 0.47(0.09)a 0.54(0.18)a

LLI: leaf length measured before adaptation; LL2:

leaf length measured after hormone treatment and

vernalization; LL3: leaf length measured after flowering; LGR: leaf length growth rate; LW: leaf width; W:L

ratio: leaf width/leaf length ratio
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Figure 2. Growth and inflorescence emergence of Sedirea japonica treated with foliar-sprayed 6-benzylaminopurine
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(BA) after forcing at 15 “C. The pictures are of representative seedlings and states according to the growth
stage for each treatment. Early stage: emergence of inflorescence; Flowering: flowering stage; Late stage:
fading of flowers. Control: no hormones; BA100: BA 100 ppm; BA200: BA 200 ppm; BA300: BA 300
ppm; BA400: BA 400 ppm.
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Figure 3. Percentage of Sedirea japonica with visible inflorescence treated with foliar-sprayed 6-benzylaminopurine
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(BA) after forcing at 15 C. The percentage according to the days after treatment (a) and the final
percentage (b). Control: no hormones; BA100: BA 100 ppm; BA200: BA 200 ppm; BA300: BA 300
ppm; BA400: BA 400 ppm.
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Table 2. Inflorescence of Sedirea japonica seedling by concentration of foliar-sprayed 6-benzylaminopurine.

Control BA100 BA200
- 1017697 6 7.28(2.79)a 5.95(0.86)a 6.75(2.32)a
N 7.50(2.12)a 8.00(1.22)a 9.00(3.28)a
(p = 0.6416)
SD 0.95(0.11)a 0.83(0.22)a 0.72(0.11)a
(p = 0.1214)

IL: inflorescence length; FN: the number of flowers per inflorescence; SD: the distance between the stalks
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