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Comparison of Growth, Disease, and High Temperature Damage in Slope and
Small Tunnel Type Shading of Ginseng Facilities

Yeoung Seuk Bae'”, Eun Sung Lim?% Su Jeoung Suh®, Jin Yu*, In Bae Jang®,
In Bok Jang®, Dong Hwi Kim’ and Young Chang Kim®™

ABSTRACT
Received: 2021 September 16 Background: Ginseng cultivation is conducted in sun-shade facilities, and farmers are demanding
1st Revised: 2021 October 5 new cultivation facilities with high durability and reusability.

2nd Revised: 2021 October 25 njethods and Results: In this study, three different sun-shade facilities, slope-shading type (SST),
3rd Revised: 2021 November 2 1l . 1 (SCTT d eradi 1 (GTT di £
Accepted: 2021 November 2 sma conpectmg-tunne ( .), and gradient-tunnel ( ) were compared in terms of tempera-
ture and ginseng growth. The highest temperatures recorded, occuring at 13:00 on August 9, were
This is an open access article 429 C for the SCTT and 40.9 C for the GTT. The SST was 38.5 C at this time point, which was
distributed under the terms of the ~ the lowest of the three treatment. When temperatures above 33 C were cumulatively calculated
Creative Commons Attribution ~ from June to August, the SCTT was higher by 2,731.7 C and 124.5 C than the GTT and SST
Non-Commercial License (http://  respectively. Plant length, stem length, leaf length, and leaf width were significantly higher in
creativecommons.org/licenses/  SCTT and GTT than in SST. The root weight was 14.7 g, 14.5 g, and 15.3 g in the SST, SCTT, and
by-nc/3.0) Wh'c,hlperm'ts d‘,”;r?gt”t‘?ted GTT, respectively, with the highest root weight in GTT. Anthracnose incidence was marginally
ZE’SfSpTO"&‘Zﬁ'.Z n‘;ffény'sr:egi'uog' higher in SST; 1.7% for the SST, 0.3% for the SCTT, and 0.2% for the GTT. Damage caused by
provided the original work is propeﬂ)', high temperature was the highest in SST (8.0%),.a.n.d was lower in S.CTT (5.7%) apd GTT (7.3%).
cited. Conclusions: We found that SCTT and GTT facilities are safe for ginseng cultivation. Future stud-
ies should investigate ways to lower the temperature, such as by installing light-shield film.
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Fig. 1. Sun-shading facilities used in this study. (A); Slope type (Control), (B); Connecting-tunnel, (C); Gradient-tunnel, (D); View of

gradient-tunnel from the side.
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Table 1. Comparison of aboveground growth of 3-year-old ginseng in slope and small tunnel-type shadings.

Shading type Plant length Stem length Stem diameter Leaflet length Leaﬂe‘t width
(cm) (cm) (mm) (cm) (cm)

Slope 33.8+3.65" 15.9+2.92" 3.4x0.31° 11.3+1.10 4.4+0.53"

Connecting 37.7£3.16% 18.1x2.22° 3.5+0.37° 12.1=1.04% 4.7+0.58°

Small tunnel )

Gradient 37.9%3.53% 18.2+2.43% 3.5+0.31° 12.2x1.14% 4.9+0.56°

“Different letters are significantly different at 5% by Duncan’s Multiple Range Test (DMRT, p < 0.05).

Table 2. Comparison of underground growth of 3-year-old ginseng in slope and small tunnel-type shadings.

Shading type Root weight Root length Main body length Main body width
(9 (cm) (cm) (mm)
Slope 14.7+1.98" 20.0+2.12° 8.0+0.88" 14.0+2.11%°
Connecting 14.5+1.96" 19.7+2.30° 7.9+1.32° 13.3+1.77
Small tunnel )
Gradient 15.3+2.00° 20.5+2.19° 8.1+0.79° 14.5+1.372

“Different letters are significantly different at 5% by Duncan’s Multiple Range Test (DMRT, p < 0.05).
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Table 3. Number of days with a maximum temperature above 33 C during a day and accumulated temperature in three sun-shading

facilities.
. Number of days Accumulated temperature (C)
Shading type >
June July August Above 33C Total
Slope 6 13 22 5,762.5 54,023
Connecting 15 18 25 8,494.2 54,663
Small tunnel .
Gradient 12 18 25 8,369.7 54,590
50
45
40
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30
9
T 25
3
® 20
[}
Q
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kS
10 « Control - Connecting -=-Gradient
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Date

Fig. 2. Changes in temperature from June to August in three shading facilities.
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Fig. 3. Temperature comparison on the hottest day (Aug. 9) in three shaded facilities.
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Table 4. Comparison for the incidence of disease and heat
temperature damage by shading types.

Incidence of disease (%) Damage rate

Shading type Allgirgﬁtrla Anthracnose tCe?;J;ZCrIa?grEI?’E)
Slope 0.5% 1.7 8.0
Small Connecting 0.2 0.3 2.3
tunnel Gradient 0.2° 0.2° 0.7¢

“Different letters are significantly different at 5% by Duncan’s Multiple
Range Test (DMRT, p < 0.05).
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ol a7t o veht Aoz ddEn webs, Fujae] o
AN Axsplole 27 EHIAW, 122 e 1.6%
Aa, FHE 6% s/ o EFAH AoZ JERdth
Park 5 (2013)2 3 WA o A& zlole dAo] =¥ ¢
A Jepdtia Basisd, 2 AFAE 3 dAoAle]
A5 ztel7t 4 QA oPd adAle] EE A o A Y
e Aoz Azt
A A1 BEY 7t 2 7 Al B8 AR st
Al dellA] A, Wsl, 12 &S AR 43, A
9 25 A5 BdE slizide] AR BlE] g
Fodt Aoz Jehgtor, T3k HlEo] AHHoz Al U
0714 %ot a7t AUt Wallrt AA wAge RN 5
ofF Ax g IS =Y 5 o] X3 Azt s Wt
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Aoz Bt B, HAM 7S AR AR 7E EAj0)7] o
ol F2 1 3] AR oP AL NIt vl WO,
33 si7He] ARSE ARl= FHAlol7] bz uide] Eot
3 371X ARgo] 7F53It} (RDA, 2018a).
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Fig. 4. Comparison of high-temperature damage to leaves between slope and tunnel-type shading facility. (A); slope-type shading,
(B); tunnel-type shading. The oval is the leaves that is damaged by high temperature.
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