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The Actual State and Improvement Proposal for
Shading Structures in Korean Ginseng Fields

Nam, Sang-Woon
Dept. of Agricultural Eng., Chungram Nationd University, Dagjeon 303-764, Korex

Abstract. In order to provide fundamental data for development of controlled environrment facilities in
Korean ginzeng (Panax gingeng C.A. Meyer) cultivation, fisld survey and analysis of structural and environ-
mental engineering charactsristics on the shading structures in ginseng fislds (the ginseng houses) were car-
ried out. In thiz study shading structures for ginseng cultivation were classified according to their structural
materials, connection types, and detailsd structures. That iz they wers classified into wood or steel frames,
single or multl spans, and frame or cable types. As a result of the investigation, standardization of structural
materialg, fabrication and construction methods are required. And it was considered that a reinforeed design
and a countermeasure for heavy snow are the most important matters for structural improvement. In parts of
the environmsntal management, ressarches for sstting up the irrigation standard ars requirsd in the first
place. And it was investigated that an nstallation of the shading structures iz a work being the most hard,
taking a lot of ime, and having need for automation. So controlled environment ginseng houses, with a low
cost, a structural safsty and a satisfactory workability, should be developed.
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cation of shadfing structures in ginseng fields.

“Table 1. 1
Classification Name

Wood frame

Steel frame

Description

Framed with wood columns and rafters

Siructural materials . . )
Framed with galvanized steel pipes

N Single span A front cotumn and a rear one connected with a rafler
Conmection types .
! Multi span A pair of rear columns connected with a rafter

. Standard  Regular structures Iramed with purlins and subpurlins

Frame type . N
Detailed structues Simplified _ Trregular purlins or subpuslins. andior the use of bamboo frames otc.

; " Cabletype 2 lines Substitute two cords ot steel wires for purlins and subpurlins.
AP 4 lines Use four cords or steel wires

Subpurliv Rafter
2, oon\,} ey 2 AVo)
Rear
column (Nam, 2003)F Wiedaln 257z cngn.ggﬂ.
T 3l 715 (column), AV7FR(rafter), 2](purlin),
) « 2] (subpurlin 4)51eh
Purlin Front columa ) (ubpurlin). 821315363
Vig. 1. The @ of each member in shading structures £0
i 1. The name of each member in shading stuetures for 2. CIATeHAL S| A

ginseng fields.

DR DI
B Table 38} o] vEdol. w
FAZMIBHRDA, 20010 T,

PR EREREE

8 OB A AL Table 2
}. 2] 3EFERIA

"

Tig. 19} 231,
2~Tig. 59} 4]

5. fproved steel frame type 2.

Fig. 4. Improved steel frame type 1.
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Table 2. Section size of a column member.

Section sizs Frequency (%)
Sawn lurmber 30X 30 mm 3(13.6)
Sawn lumber 30X 35 mm 2091
Sawn lurmber 3040 rmm 12054 .83
Steel pipe 22.2 mm, 1.2t 3(13.6)
Steel pipe 254 mrm, 1.2t 2091

Total 22 (100

Table 3. Ssction size of a rafter member.

Section gize Frequency (%)
Sawn lurmber 20230 mm 290
Sawn lurmber 30X 30 mm 2090
Sawn lumber 30%35 mm 20910
Sawn lurmber 30X 40 mm 10045.5)
Sawn lurmber 30X 50 mm 1 (4.5
Steel pipe 22.2 mrm, 1.2t 3(13.6)
Steel pipe 254 mm, 1.2t 290

Total 22100

Table 4. Section size of a purlin mermber.

Section size Frequency (%)

Not use (13.8)
Sawn lumber 20%30 mm 6(27.3)
Sawn lumber 3040 mm 145
Irregular bamboo 2090
Two lines of cord? 4(18.2)
Four lines of cord 4(18.2)
Steel uzed in house clisz 2090

Total 22(100)

UDiameters of cord are 2~4 rmm.
Ftiz a clip used in plastic greenhouze.

Table 5. Section size of a subpurlin member.

Section gize Frequency (%)

Not use 6(27.3)
Sawn lumber 2030 mm 1 (4.5
Sawn lumber 30X 40 mm 2091
Irregular barmboo 7(31.8)
Bamboo rib 4(18.2)
Steel uzed in house clip 2090

Total 22100
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Table 6, Connection method of members,

Connection method Frequency (%a)
Tacleer pin 931
Mail 2 (69
String 72413
Steel wire 62073
Metal wirs? 5(17.3)

Total 290100

Ult i & pipe connector used in plastic greenhouse,

Table 7. Interval of column members,

Interval Frequency (%)
160 e 291
170 o £(27.3)
180 om 8(36.3)
190 cmn 291
200 em 4(18.2)
Total 221000

Note) Average interval was 180 cm.
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Table 8. Dirnengions of shading structures expressed by syribols in Fig, 6. (Unit; cr)
Single span Multi span
Symbol
Rangs Averags Standard Range Average Standard
@ Q0~135 118 126 165~195 176 180
® 65100 80 20 85~125 106 100
© 100~175 125 20 150~185 167 180
@ 15~75 37 25 15~50 25 45
)] 105~120 112 120 150~210 177 155
D 5~10 2 15 0~15 2 25

tas oslngle spEn (hy mli ospan

Fig. 6. Symbols for dimensions of shading structures in
table 8.
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Table 9. Shading rmaterials for ginseng cultivation,

Shading material Frequency (%)
FE quadrupls weaving 24(57.1)
PE quadruple + double 10(23.8)
Rice straw 614.3)
Other 2 (4.8)

Total 42 (100

Table 10, Iirigation methods for ginseng cultivation,

Irrigation methods Frequency (%)
Drip irrigation 6(14.3)
Furrow irrigation B19.0)
Hose imrigation 2 (4.8
No irrigation 26(61.9)

Total 42 (100
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Table 11. Status and desire of managing worl for ginseng cultivation.
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Worl The rmost hard worle Talring alotof time Need for automation
Soil management 89 118 4.9
Transplanting 156 216 463
Ingtallation of shading structures £63.9 56.8 293
Pezt control 22 78 24
Harvest 4.4 20 14.7
Irrigation 0.0 0.0 24

Total 100 100 100
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