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Effect of Shading Types and Duration on Alleviation of
High Temperature Stress in Crnidium officinale Makino

Hyo Hoon Nam'’, Young Jin Seo’ and Won Cheol Jang®

ABSTRACT
Received: 2020 February 19 Background: Cnidium officinale is a medicinal crop sensitive to high temperature. It is necessary
1st Revised: 2020 March 11 to develop environment control technology that can reduce environmental stresses such as high

2nd Revised: 2020 April 1
3rd Revised: 2020 April 13
Accepted: 2020 April 13

temperature. This study was conducted to develop technology for stable production of Cridium
officinale by reducing damage owing to high temperature by applying shading treatment of varying
duration, and structure.
This is an open access article ~ Methods and Results: Black shading nets were used from May to September or November; shad-
distributed under the terms of the  ing structures such as pillar, flat roof, and tunnel type structures were installed. Environmental
Creative Commons Attribution  changes, rate of photosynthesis, and growth characteristics were investigated. The shading treat-
Non-Commercial License (http:/  ment reduced temperature by 3 C. The rate of photosynthesis and yield with shading treatment
creativecommons.org/licenses/  yyere higher by 134% and 127%, respectively, than those with full sunlight. The ratio of shading
by-nc/3.0)) which permits unrestricted 05 ranged from 50% to 71% according to the type of shading structure. The effect of environ-
non-commercial use, distribution, . . .

S . mental control on growth varied depending on the type of shading structure.
and reproduction in any medium, s . . . .
providled the original work is properly Conclusions: The shading treatment redgced damage owing to high temperature, shadlr}g rate of
cited. 55% - 75% was recorded between the period May - September, and the flat roof type shading struc-
ture was considered the most suitable among shading methods.

Key Words: Cnidium officinale, Heat Stress, Photosynthesis, Shading
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Fig. 1. Spectral qualities of sunlight as affected by shading
treatment during growth period of Cnidium officinale
in 2018. A; 14:00, May 21, B; 12:30, Aug. 16, C; 16:30,
Sep. 5.
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Table 1. Air temperature as affected by shading duration from May 21 to Nov. 5 in 2018.

May 21 - Sep. 12 Sep. 13 - Nov. 5 No. of days
Treatments P
00:00 - 24:00  06:00-19:00 00:00-06:00  00:00 - 24:00 06:00-19:00 00:00-06:00  over 28C
Shading 1" 22.4 25.3 19.0 12.8 16.0 8.9 30.0
Shading 22 22.3 25.0 19.0 12.2 14.7 9.1 31.0
Full sunlight 24.2 28.2 19.4 12.9 16.1 9.1 59.0

DShading 1; shading from May 21 to Sep. 12, #Shading 2; shading from May 21 to Nov. 5.
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Fig. 4. Types of shading installation to reduce high temperature stress in Cmdlum officinale. A; pillar type, B; flat roof type, C;
tunnel type.
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shading installation types from July to September in

2019. A; IElllar type, B

average s

B; flat roof type, C; tunnel type. D;

ading area ratio of three types.

187) By W AE A9} ol AN 2
FEE 31% - 45%, TS 2% - 17% O okl vhd

Table 2. Temperature according to shading installation types during July 2019.

. Air temperature Maximum Minimum
Shading types
All day 07:00 14:00 19:00 temperature temperature
Pillar 23.7x2.4 21.6x2.7 30.4%4.3 22.6x2.4 32.6x4.2 17.9+3.8
Flat roof 23.2+2.2 22.1%2.2 28.1+£3.4 21.9+24 31.2+3.5 18.3+3.6
Tunnel 22.8+2.4 21.2+2.8 27.4+3.2 22.4%2.5 28.8+3.1 18.7+3.6
Full sunlight 24.4+2.2 22.5+2.3 30.6*+4.6 22.5+2.2 34.8+4.1 19.2+3.1
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(Seo et al., 20192t UX|3I5AT). $HH, x4717PE Agas)
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2 3739 Aol 7RIk Ao HRlth 5 TRt 3
2 BREANAM 9 2 B A N Z3E wele A
3 I FEAE 5 29 vslE T et g e
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Table 3. Photosynthetic characteristics of Cridium officinale as aftected by shading installation types.

Shading types Photo" Cond? Trmmol® VpdL? Tieai” AQY?
Pillar 11.50% 0.19° 7.46° 3.97° 37.20° 0.70%

Flat roof 12.90° 0.23% 7.51° 3.37% 34.50° 0.742
Tunnel 12.80° 0.33% 9.55% 2.89b 34.20° 0.77%
Full sunlight 8.50 0.19 8.05° 4.16 38.00° 0.66"

YPhoto; photosynthesis rate, pmol-m=-s”, ?Cond; stomatal conductance, mol-m=s”, ¥Trmmol; transpiration rate, mol-m-s", #VpdL; leaf vapor
pressure deficit, kPa, > Tiey; leaf temperature, C, ®AQY; apparent quantum yield, molmol™. “In a column, means followed by a common letter are
not significantly different at the 5% level by Duncan’s Multiple Range Test (DMRT, p < 0.05).
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Table 4. Growth characteristics of Cnidium officinale as affected by shading installation types.

Diameter of rhizome (mm)

Rhizome length (mm)

Rhizome dry weight (g)

Shacling types Jul. 27 Nov. 5 Jul. 27 Nov. 5 Jul. 27 Nov. 5

Pillar 117.0° 112.0° 117.0° 105.0° 80.8% 111.5¢

Flat roof 115.0° 150.0° 117.0° 117.0° 97.8 169.5°

Tunnel 109.0° 140.0° 104.0° 119.0° 68.0 167.7°
Full sunlight 129.07 131.0% 104.0° 110.0° 115.4% 153.9%

“In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s Multiple Range Test (DMRT, p <

0.05).
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