iRk (Korean J. Medicinal Crop Sci.) 27(4) : 278 — 283 (2019) ISSN(Print)  1225-9306 )

. ISSN(Online) 2288-0186 check
J http://www.medicinalcrop.org - D
Check for http://dx.doi.org/10.7783/KIMCS.2019.27.4.278

updates

Olat AR 07| & n2m|s &l Hjm 24

*

Jg-lo_| H***‘E‘II’?’J* %ﬂ*’é‘&l% .A-|A°-I*.I-{il-

“5EEY FYANSAAGY FEAR, o s BN

Analysis of Microclimate Responses and High-temperature Injury in
Ginseng as Affected by Shading

In Bae Jang***, Ji Won Moon*, Jin Yu*, In Bok Jang*, Su Jeoung Suh* and Chang Hoo Chun**'

*Department of Herbal Crop Research, NIHHS, RDA, Eumseong 27709, Korea.
**Department of Plant Science, Seoul National University, Seoul 08826, Korea.

ABSTRACT

Background: High temperature damage in ginseng is influenced by shading materials related not only to temperature, but also to
light intensity and light quality. To address, this green-colored khaki shading sheet is widely used. As they are recently, developed,
there is limited research information about their attributes and use.

Methods and Results: The four-layered shading net (FLSN), blue-colored shading sheet (BCSS), aluminum-coated shading board
(ACSB), and green-colored shading sheet (GCSS) were installed in the wooden A type of sun-block facilities. Two layered black,
shading net was additionally used to cover the facilities since the beginning of June. The average temperature at the facility where
different shades were tested was in the order of BCSS (28.9 C) > FLSN (27.7 C) > GCSS (27.6 C) > ACSB (27.1 C). However,
high temperature injury rates were in order: FLSN > ACSB > GCSS > BCSS. Root weight vaired and was in the order: ACSB >
GCSS > BCSS > FLSN.

Conclusions: High temperature damage is possible not only because of temperature increase, but also due to various environmental
light factors. Ginseng high temperature injury was minimal when BCSS or GCSS were used by difference of light quality. Although
the root weight was higher in ACSB, it could be vulnerable to high temperature damage. Therefore, we propose using GCSS for gin-
seng shading.

Key Words: Panax ginseng C. A. Meyer, Ginseng, High Temperature Injury, Microclimate, Shading Material

M A ARSEEE W Alelo] R WAk FREY o] Bol
g shs ©do] 9lo] (Kim and Lee, 2002) HIE-2] 215291
A4t (Panax ginseng C. A. Meyer)< FEUF3  FYS 2ol BEYS 53 o] BAE Fol7] S8t v
(Araliaceae)?| &3 oAefafiddo] RISAAY 2ERE & & & T/ xR3A7E s7hel] EaEaL ‘Z)\E‘r (Lee, 2007b).
(o]

ol

745 Yof| =2Ew g4 Fo] dofut a7k Alde] B SHA, ke A F HA A 722 21-25C9 vwH
2ol Aoz 30C ool #3A EEO] “5] A =

HAdE ABAANR AL ARSI oY Bsu7] 432 30C o] 2577 Y o A& HW 1 H7} LR
E3EE Fo] FHo] 1980 thE-El polyethylene (PE)SE o SR (Lee et al., 2010). 222743 /\] e 7P
e JEEe] AR g 2oli Stk aF A 3 F4 ARIFE] AA8] Bl 7hal Al 739 Yol % =HA A
AREERE A 3 H + 54 1 AHY 4 FF A 0 & HET (Lee ef al, 2012). ATt A52 327]90] 9

fCorresponding author: (Phone) +82-02-880-4567  (E-mail) changhoo@snu.ac.kr

Received 2019 July 2 / 1st Revised 2019 July 25 / 2nd Revised 2019 August 4 / 3rd Revised 2019 August 13 / Accepted 2019 August 13

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work
is properly cited.

278


https://crossmark.crossref.org/dialog/?doi=10.7783/KJMCS.2019.27.4.278&domain=http://medicinalcrop.org/&uri_scheme=http:&cm_version=v1.5

Qe XZARE 0|8

7120 30T oldd A% 87k Al W 7122 =24
QR 718} 3-4C A% E 33-34CT7HA] A5Ho] e
gjgllel] B& Fokst A& olth (An er al., 2009).

AT LEsIR o) daroe] AlstE 8F Qi 2 T3

HA2 wd F7I8kAL Qe FAlolrt. 9] 27]¢l= 334
Plke] Ad gl R DS Ak 4-0dwo® SrH
3L Eo] A7 A&l wEt A7 B A91E A oelA
= 22 szt BAEn et A g a1 B
BT Fool ko] AT Ak AR lelA
e Eol BAEE S0 (RDA, 2014).

Qi aEIfsle SRt oh} 3 H P Ad

wof glof a7HH-E xREAAN ] FAE wWol WATH (Jang er
al., 2015; Jang et al., 2016). Lee & (2013)2 XSgA}A1=
A TS AR A N 2PEA > 2w A > 4
FA AR o ®2 RSN HA AR o] i 7Y 3
o] WA B 4o g Qe a2yEE @ WUtriar
FA3I9 . B3 Panax quinquefolium 912] 3 == 24
> A > A > gl > = A ol AP ATE QoAb
B e FE zeo7t AL g AT &<l

ju —LLLO]

He Ao BRIt (Lee ef al., 1999). ©] 728 o|f=
AT 7% diollx] 54 Al A xgA] 7}
DA A2 A 2GR
Aol

Az
da] ARSE S
A} =

ol W= 7Y o

o AT

w2 Ares 4 $F 2, FA 28], vt A
&, =54 23A] 4 T AFEAAE si7k Al A8t
IO TS B A S HskE ARk Qi e
T3 AzHS 91 712 ARE ek S9ich

ME iy
B2S s

AR zANA 2 7 A A 20184 39 7 ot
Z}zF 90 em A 5 Eol= 30 cmE 2438131
A Wl Fog oF 20Ce WS F
H 4 9 2ol 08 g Wl A3 B4 (Panax
ginseng Meyery& 7 3§ 10 &€ (70 /3.3 nh)Z |28} th.
AT

A AR s7HEAEel AR R 4 T AR, A b
FA, 2uF AR, 54 ARAE ARSI 257t 2R
AlFehE 6 9 deiE 4 2 $F 2RSS oF 20 em 7t
2 9] F7} DB} (Fig. 1). A& wixe G2y 3
Bl A2 WAL 7 165 ni 3Tk,
DDA

27 ABAAE YRz MK350S

Fig. 1. Shading facility and materials. A; four-IaKered shading net, B; blue color shading sheet, C; aluminum-

coated shading, D; green color shading sheet.
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Fig. 2. Srectral properties measured at 1,000 - 1,100 umol/m?/s (outside quantum) under shading materials after covering
black two-layered shading net. A; four-layered shading net, B; blue color shading sheet, C; aluminum-coated shading

board, D; green color shading sheet.
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Fig. 3. Average photosynthetic active radiation at outside (A)

and the center rows (B) of ginseng bed depending on

shading materials from August 13 to 17, 2018. FLSN;

four-layered shading net, BCSS; blue color shading sheet,

ACSB; aluminum-coated shading board, GCSS; green

color shading sheet.
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Fig. 4. Time-based average temperature response at just
below the facility (A) and near the leaves (B) depending
on shading materials from August 13 to 17, 2018.
FLSN; four-layered shading net, BCSS; blue color shading
sheet, ACSB; aluminum-coated shading board, GCSS;
green color shading sheet.
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Fig. 5. SPAD value of 2-years-old Panax ginseng grown under
different shading materials at the indicated days. The
vertical error bars represent the standard errors (n = 10).
FLSN; four-layered shading net, BCSS; blue color shading
sheet, ACSB; aluminum-coated shading board, GCSS;
green color shading sheet.
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Table 1. Growth characteristics of the subterranean part of 2-
years-old Panax ginseng grown at different shading
materials in a conventional facility.

Shading Rootlength  Root diameter  Fresh weight

material (cm) (mm) )
FLSN 16.01° 7.09° 2.54¢
BCSS 13.44¢ 8.66% 3.91°
ACSB 19.742 9.34 5.01°
GCSS 18.72% 8.432 4.37%

Different letters indicate significant difference using the Duncan’s
Multiple Range Test (DMRT, p < 0.05, n = 10). FLSN; four-layered
shading net, BCSS; blue color shading sheet, ACSB; aluminum-
coated shading board, GCSS; green color shading sheet.
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