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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.
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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.

280



Qe XZARE 0|8

1800

A
1500 |
= 1200 |
&
£
5
E 900
2
=
E 600
300
0
23:00:00 07:00:00 15:00:00 23:00:00
Time
350
B
——#—— FLSN
P TIRPRTN - o[- -
¥ ——-wv—— ACSB
<0 - GCSS
)
E 210
=
=
=
2
2 140
=
70
0 oo e —rE

23:00:00 07‘0‘0 00 15160'00 23:00:00
Time

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.

T A 2534 (31.5C) > 4 294 (303C) > 4 T4
2R3 (30.1C) > 24k 233 (288C) £o=2 Qi o =

ole] Ht 2= HA A=A (289C) > 4 TF G
(27.7C) > =2 23] (27.6C) > 28k 237 (27.1C)%
H|S28E Aot (Fig. 4). 53] HL2Ex o FZo] HA
21537 (38.7C) > 4 T& 23 (374C) > =4 2A
(352C) > 21t 237 (34.3C) sole=dl, EFr)Fe E4
2 BAPIUAIE -2 AL ohe Ao 7492 A=t
gAY o] B4 wet GuEALE S, TA] AaEAL §
B2 WEsy] veez dudc ddxss $Re oA 4
A Lo} 2 FAQ] JaS vzt 4 57 23] A
e FAYE o] Feg pAE] Qo] F3 ¥4
7+ Alo] 2 wjokA &= Wt W ZeE f5H
2RgA| = o] B R FEIgo] o Uiddle 2%
7F =& AFgoldnt. 2 F HAo] HAM Mok er al,
1994) (Lee et al, 20072t A4 W ti7)&=
7h =St e AAet fARIITE g2 Y
EARURA7E §92 o 2R3 5430 et ThekRARe]

mTaE=

vi

of

EE w3



el - 2R - 7

40

35

SPAD value

15 T T

June 4 July 2 Aug 6 Sep 5

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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Fig. 6. High temperature injury rate of 2-years-old Panax
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September 10, 2018. The vertical error bars represent
the standard errors (n = 3). The same letters at the top of
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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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