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Fig. 1 Exterior view of the shading facility, called as a “takesu” in Japanese, for Sarcandra glabra cultivation made by
cutting bamboo into fine boards.
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Table 1 Temperature and illuminance of each month in Takesu.

Temparature® Iluminance”
daily daily daily daily daily
Month average maximum minimum average  maximum
(0) (Ix)

April 14.3 19.7 9.3 3,098 8,531
May 17.9 23.5 13.3 3,707 10,567
June 22.2 27.9 17.8 3,873 10,940
July 26.7 32.6 22.9 3,723 12,086
Augest 26.7 32.6 23.0 3,596 10,920
September 23.7 28.5 20.5 3,419 9,521
October 16.9 21.6 13.0 2,508 6,715
November 13.3 18.1 8.5 1,825 5,456
December 54 10.9 0.7 1,371 3,615
January 34 9.4 -1.7 1,630 4,657
Febuary 5.7 12.0 0.2 2,609 8,228
March 11.6 17.1 6.5 3,653 11,740

a) Average, maximum, and minimum temperatures for each day were first calculated, then the averages
for each month were determined.
b) Average and maximum illuminance (excluding nighttime periods) for each day were first calculated,

then the averages for each month were determined.

3. 2tV IavEED—IERBIRORET
U a UEEEOIERDDE AR Fig. 2 (R Uiz, YeriESIE, BEE 20°C Tl 6.4umol- m™ s, 25°C
TlE 4.6pmol m?> s, 30°C TiE 54umol m? s L FIEFREDETH - 7=, Hfafnsi, HER 20°C Tl 144pmol- mr



251, 25°C Tl 164pumol m? s, 30°C Tl 374umol m? s & FEENEWNE E Do T2, IcAEAAGEE L, B8R
20°CTlE 1.3umol' m? s, 25°C Tl 2.5umol m? s, 30°C Tl 2.6umol: m?> s & IER A EV ME E RO A O
T oTo, FARIE, B8 20°0C T 0.03, 25CH LV 30CTIZ 0.05 TIRFFEFTh o7z, MR,
HEIR 20°C Tl 0.2umol m? s, 25°C Tl 0.22umol m? s, 30°C Tl 0.23umol' m? s' CR%H ThH o7, F£o,
IRBNDOZEBORE I L OVRALa &7 & o 22D TR, FEHRB CTHERZTRD bR 7es FERBEWIE
EWTbEE A ThH -7 (Fig 3. Fig.4),

2
1

(o]
1

—
1

=
1

--&=-25C

—8—30C

Net photosynthetic rate (umol-m2-s1)

1
[
1

0 500 1,000 1,500
Light intensity (PPFD: pmol-m2-s1)

Fig. 2 Photosynthesis irradiance response curves of individual Sarcandra glabra leaves at three different leaf
temperatures (n=3).
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Fig. 3 Transpiration rate of individual Sarcandra glabra leaves at three different leaf temperatures. The error bars
indicate 95% confidence interval (n=3).
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Fig. 4 Stomatal conductance of individual Sarcandra glabra leaves at three leaf temperatures. The error bars indicate
95% confidence interval (n=3).
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Table 2 The temporal transition of dry matter weight and leaf area of Sarcandra grabra in second year of seeding throughout one year.

Leaf Area

Dry weight

Total

Root

Stem
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Percentage
increase

Percentage Percentage Percentage Percentage

No. of

Survey
period

b . . .
) Average increase Average  increase Average increase Average
(%)

increase
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plants

Survey date

(%)

(cm’)

(@

(Y/M/D) (No.) &) (%) &) (o) &) (o)
2022/4/8 0.04 a
2022/6/6

2022/8/1
2022/10/3

346 a
112.9 ab

1799 b

033 a

0.14 a
0.16 a
0.35 a

0.15 a

16
16
16
16
16

16

326

203

0.67 a

114

219

250

220
223

0.10 a

280

042 a

Apr.—Jun.

159
230

187
213

125 a

0.22 ab

164
238

0.69 a

Jun—Aug.
Aug.—Oct.

413.1 ¢

2.66 b
502 ¢

154
309
105

0.49 be 0.54 a

0.90d

1.64 b
245 ¢

4924 cd 119

189
98

1.67 b
1.76 b
240 ¢

184

149

Oct.—Dec.

Dec.—Feb.
Feb.—Apr.

2022/12/7

93
118

457.5 cd

4.94 ¢

89
175

0.80 cd

140 e

100

245 ¢

2023/2/13

542.1d

158

7.80 d

136

159

3.90 d

16

2023/4/11

a) Different letters in the same column indicates significant differences between the averages at P<(0.05 (Tukey—Kramer test).

(Dry weight (or Leaf area) of a given sampling data / Dry weight (or Leaf area) of the previous survey date) *100.

b) Percentage increase for each tissue
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ZevHiEIN TS U, 2023) 72, EROMLEN
L OHILTWD, 207, ARl RIS E 72
ST, Atk JEEERE & RIS U a UK HEFIC
L2 2B EZHEL T Z L AEBHENA Ul
K2 AT 570121, R RTH D,
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Table3 The growth analysis of Sarcandra glabra in second year of seedling throughout one year.

Relative Growth ~ Net Assimilation = Lear Area Leaf Mass  Specific Leaf

Period of Rate” Rate” Ratio” Ratio® Area”
growth analysis (RGR) (NAR) (LAR) (LMR) (SLA)
D) (g em”dh)  (em’g)) (gg) (cm’ g™)

Apr.—Jun. 12x102% a 8.4x107 a 138.0 a 0.54 a 259.6 a
Jun.—Aug. 12x1072 a 7.9x107 a 150.8 b 0.57 be 264.1 a
Aug.—Oct. 12x102 a 8.0x107 a 147.1 ab 0.58 ¢ 2549 a
Oct.—Dec. 1.0x102 b 7.9x107 a 121.8 ¢ 0.54 a 2244 b
Dec.—Feb. 2.0x10% ¢ -1.0x10° b 96.3 d 0.50 d 194.9 ¢
Feb.—Apr. 0.8x1072 b 11.0x10° ¢ 80.3 e 0.50 ad 159.5d

a) Different letters in the same column indicates significant differences between the averages at P<0.05 (Tukey—Kramer test).
b) RGR = {log(present plant dry weight) - log(previous plant dry weight)} / period of analysis.
(RGR) indicates the increase in plant mass per period of analysis.
c) NAR = (present plant dry weight — previous plant dry weight ) x {log(present leaf area) —log(previous leaf area)}
/(present leaf area — previous leaf area)/ periods of analysis.
(NAR) indicates the increase in plant mass per leaf area per period of analysis.
d) LAR = (present leaf area — previous leaf area) X {log(present plant dry weight) — log(previous plant dry weight)}
/ {log(present leaf area) — log(previous leaf area)}/ (present plant dry weight — previous plant dry weight)
(LAR) indicates the efficiency with which a plant uses its leaves to produce plant material.
¢) LMR = (present dry leaf weight - previous dry leaf weight) X {log(present plant dry weight) — log(previous plant dry weight)}
/ {log(present dry leaf weight) — log(previous dry leaf weight)}/ (present plant dry weight) — previous plant dry weight)
(LMR) indicates the allocation of dry matter to leaves.
f) SLA = {(present leaf area - previous leaf area) X {log(present dry leaf weight) — log(previous dry leaf weight}
/ {log(present leaf area) — log(previous leaf area)}/ (present plant dry weight) — previous plant dry weight)

(SLA) indicates how much leaf area could be expanded with 1g of leaf. The lower the value, the thicker the leaf.
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Photosynthetic Characteristics and Dry Matter Production of Sarcandra glabra

(Thunb.) Nakai

Kenta WATANABE!, Satoshi MURAZAKI and Motonori TAKAGI

Summary

Sarcandra glabra, a plant that bears many small red fruits and green leaves even in winter, are cultivated for use as traditional
New Year’s decorations in Japan. The plant was grown in shaded facilities called fakesu made by cutting bamboo into boards
to provide shade, though new shading methods and facilities for the S. glabra rearing system are needed, given the high cost
and shortage of bamboo. However, there is a lack of basic knowledge regarding the photosynthetic characteristics and dry
matter production of S. glabra for field trials. Therefore, this study aims to show the cultivation environment of conventional
shaded facilities, the light-photosynthesis curve, and season-specific dry matter production of S. glabra. The results of this
study showed that monthly mean daily temperatures in the shaded facilities ranged from 3.4 to 26.7°C and maximum daily
irradiance ranged from 3,615 to 12,086 Ix. The estimated light-photosynthesis curve of S. glabra indicated that the light
saturation point increased with leaf temperature and ranged from 144 to 374 umol m? s™! between 20°C and 30°C. Dry matter
production during one year showed an increase in dry matter weight of the entire plant from August to December and from
February to April. Growth analysis of dry matter production showed that the relative growth rate was high from April to
October, low from October to December, and returned a negative value from December to February of the following year.
These results suggest that the photosynthetic rate of S. glabra changes not only with temperature and growth stage but also
with leaf thickness and dry matter partitioning.
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