T E | Mmm =
= | B = =
K |l | R | w | R
X
~|X o
= | OP | o O ~O X0 X0
V| B | B ||| B
= < | < | < | < | <
SIEAEAEAE AR
U I U R -
< X < X X
ol | | |
n m|le|s|s|E
<IN S s > s s
N ! N ! ~
o s
PN |88 |2
- — — — — —
o= Ol Ol ©|_©|_ b
EEIERIERIERIERE
=o|V8U 080808
5= Y Y Y S Y
5 B
H._ i d..._ MH N
— ] < | X°
Mo % ~ |7
- s =
—_ (] ~ |k ~ =
T | W = | | =
N _ =
K = %0 &e ™ %
— ﬂ.AnO " Xl A.E N
03 .Wo R ~ oo
N Y I o i e
i+ = |TET| P | T
# =2\ Fgz |}
e ° S | o o
3 RYO| ORKRO|RER| W | %R
w Hp | o) | W oF | ik
Hlaola | &«

H
Hr

8l

o wel, = AR

r

- (‘00) 679ha — ('09) 2,273, 2.4} 1

M

—_

o
7K

= FE = A4 A7

=13
=

I

o

T
o
=0

K
BT

=
!

Kk

113
=

A

ERE PEE

b A A

7}. QA

Y Rpg - At
e S SYELLE]

ATAHER-EY

TTRBY-PEaF A

(52 w00ewl)TERBE

8:30 10:30 12:30 14:30 16:30 18:30

6:30

1 2010.6.1~15.

A7)
N7k Aol w

=
3]

=

*

ol

]

H

2
=S5

3

t}}}

-
o

A ZEe

=
i

a9 1.



b

2. AR A5

A

3 Wl

(6:14Y)
719 24 A7 B9 BYE 29d 9%
==
A A F 7 (cm) (mm) (cm)
oF>g A1 40.7£3.78 8.9+1.87 21.2+2.83 22.6+3.49 13.7+1.82 55+090 31.5+3.41
LR 3444429 73+1.76 19.3+2.87 20.4+3.46 14.842.03 5.8%0.81 33.0+4.47
R 33.54249 7.7+1.13 19.1+2.44 19.8+2.34 14.3+211 5.8%£0.87 30.0+3.74
sy
= = 42.0+4.27 8.8+2.07 21.8+2.43 241+391 17.0+1.92 711093 37.4+191
(PE4=4)
" ZAMY : 2010.6.11
¥ 3. 37HE AR ZoF 2 7]E 54 vl (61 AY)
a7} 2o EOHE AEE ABE™) A=
A A) %5 = (%) (%) 69 89" ()
A A 5.6 83.1 92.1+5.50 1.2+1.02 21.1 75.7+7.81
LR 5.3 92.6 89.4+8.74 0.7+1.15 16.7 76.7+6.65
g A 5.3 92.6 95.8+3.30 2.7+1.82 18.3 74.4+5.60
e 5.5 95.8 66.1+9.16 4.7£3.68 38.7 61.5+9.69
(PE4AZ 7)) . . 149, 743, . 549,
Ol & (M AR 7)) ¢ o] WES « AEESE x 100
"ZALD A : 2010.8.26.
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LTI R

AT

g4 XX PE4SH (SM3+F M1, 2tdl)
a8 4 M A 2 AR mE AR 4S54 ¥
%4 A7t AAel e 3 9 SAENEE v
A7’ AIF ARF Az FFE F5¥ HEed FHFRI 259
AAETR  @F)  (gF) e (W) (kg) FASE (A (HY/10a)
dA 386+2070 114 029  19.0 2.50 3.8 84,000 25,200
ELES 351£1859 106  0.30 19.0 2.40 3.5 97,118 29,135
R 426+13.70 128 030 206 2.67 2.8 109,623 32,887
*3
+
(PE4Z ) 50.2+2733 14.7 0.28 36.5 2.58 3.5 92,390 27,717
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720099 FAAMEF SFE P 1E FA T



. a4k =AA A

He 9@ AA A =y g

3511 Z= A A B 3h8h
e pH EC oM Ca K Mg Na 103 NH, NO;
(5  (dS/m) (g/ke) (cmol(+)/ke) (me/kg)
[LOIAZER) 627 0.11 23.07 6.09 0.39 1.25 0.09 301 6.83 2.80
MAZE) 614 010 2524 548 039 115 006 228 665 385
o1 A3t 5060 05008t 1525 20-45 0205 1.0-2.0 70-200 500] 3}
A EHY 6065 0510 2535 4560 0508 2040 200-300 50-100
8 1.50
7 —r12Hz| 1.00 —*12Xe|
.Qﬁ —*—3x 2| ! ——3x3|
pH © QIat= g} 5.0-60 EC LA B} 0.500]5}
s Q&S| 2 2(6.0-6.5 0.50 QlAS| 22 05-1.0
J— .
4 0.00
'09 '10 11 '09 '10 11
a9 1. dx¥ EpH, ECY w3}
40 8
35
20 —e—12% 2| 6 \/ —— 1282
—e—3x2 ——3x2
om 25 §/ Ql4k={ %t 15-25 Ca 4 QI k=%t 2.0-4.5
20 olArs| B H 9| 2535 Q4SS B2 45-60
2
15
10 0
'09 '10 11 '09 '10 11
a9 2. A EYGOM, Cadl W3}
15 50 350
12572 ig * 300
g : a2l —— 1%
1 3Kz ;g +;; 2| 250 —0—:;;?
K QMg 02-05 Mg 25 OlAHe 10-20 P,05 OIAFR 8 70-200
05 ols g e 05-08 20 ols 89| 20-40 200 ;f‘ww o 200300
V 10 \/ 150 o
0 gg 100
09 10 1 09 10 T 09 10 11
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% 6. A4 AEE AS F yalE A1)
u A% A7 a3 |4 AELY g2
T m)  (mm) (m) (m) SPAD To~9) (0~9)
[ A2+ 5.9 2.2 75 38 31.1 3 1
I8+ 5.7 21 7.4 37 37.4 3 1
=+ 5.8 21 7.7 3.8 41.2 3 1

- A FF(DF), BA@/11), A4 A2 (20x15¢m)

F 7.4 Ak A5 2 WS A1)
S H5F44 = =% = R ka ks A
= (mm) (mm) (cm) (8 (%) (%
[ A8+ 45 8.6 18.6 5.1 4.0 11.3
I 2]+ 4.2 7.7 18.8 4.6 5.0 8.0
=7 42 8.6 18.8 5.3 7.0 12.0
% 8 AT EY U uAEN1)
. . 5 . o A A 62
T [Ag+ OAHg+ AT S ) ul) Hj 2]
10" 01 0.3 0.3 0.0 0.4 Rose
Fungi 3 b 1
10 0.3 0.9 4.6 2.1 1.6 cnga
10" 20.3 20.3 27.2 24.1 14.3
Bacteria 3 NA
10 157.1 169.0 162.0 133.6 101.4
10" 40 2.9 9.0 5.8 6.1 E
Actinomycetes 3 Alb 88
10 16.4 18.7 30.0 25.8 23.6 umem




o A 24 pH EC(ds/m)

AR E+H o E(5:5 7.2 474

FAFIE+H | E(5: 6.7 1.95

3 E B 2+8 2}o] E (5:5) 57 1.93

B3t A 59 0.06

Yot G A+ A FE@82) 6.3 0.10

B3 Y A+ E L5 H|(8:2) 7.0 0.14

T»HS’W%U&S— H](8:2) 7.4 0.11

Helo] E+H X L5 H|(8:2) 7.1 0.18

E10. AFHE A BE AGE A Bl
% FEZA %% (cm) 73 74 (um) %% (cm) G % (cm)
Ao JE+H o E 6.4+0.62 134021 3.7+0.26 2.0+0.18
AF AV E+He}o|E 11.540.96 142025 3.9+0.26 21+0.25
YER2+HFo]E 6.410.61 1.0£0.13 2.4+0.28 1.4+0.24
Ao g E+H ol E 12.141.17 1.740.22 4.6%0.28 25+0.17
A% AV E+He}o]E 13.241.04 1.70.26 4.6+0.33 23+0.18
YER2+HFo]E 9.3+0.84 1.0£0.16 3.5:0.22 1.8+0.26
£ 11 AFAE 240 g2 AR A5 vla

=¥ BEZA % (cm) &3 7 (um) ] 573 (mm) Z%(g)
o3 E+He}o|E 14.5£2.79 4.0+0.38 1.6£0.26 0.5+0.11
s FIIE+To|E 14.8+2.40 3.9+0.60 1.4+0.30 0.5%0.16
TER~+H}o]E 52£1.17 4.0£0.56 112037 0.20.07
A} E+ZH}olE 13.8+2.48 44+055 2.0+0.32 0.80.22
AV E+He}o]E 14.2+1.77 3.9+0.50 1.7+0.44 0.7£0.15
TNER ~+HlolE 6.3£2.78 41+0.58 1.30.34 0.3%0.08
ARz 3 897 11.6+2.68 2.6+0.60 1.0£0.37 0.2+0.07
PG A+LdHE 10.742.21 2.7+0.61 0.7+0.23 0.2+0.08
PG A+EEEEH] 8.842.10 0.80.32 0.7£0.19 0.2+0.04
S A+B L EH ) 6.5+2.60 3.5+0.46 0.9+0.29 0.2+0.06
Helo| E+H E 5 H] 6.6+2.89 3.4+0.88 0.8+0.22 0.2+0.08
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At Brx Y 5 AGE ASHlnEdd)

iz 2% (cm) 737 (cm) 74 74 (um) %A% (cm) @ F (cm)
FaAE 32.144.88 16.0£3.05 2.1+0.40 9.241.33 3.8+0.54
URTE 26.1+2.52 13.1£2.12 1.7£0.26 7.3£0.38 3.0+0.34
¥ 13, FHE} dutne] B2ExAY F AT ASHluEEy)
EEF 2Z(em)  FR(m) FAZm) HFZm) AIFT(E AET()
FAR 159:071  62:076 85052  46£079 431081 15
ELIac] 11.7+1.75 7.8£0.60 7.2+0.53 3.5£0.17 244048 0.8

(A" 2) FFFE hE Bibe] FA¥a

= 14 ABAR0) mE B4 AR A% v

A4e %% (cm) A% (cm) 73 73 (nm) A% (cm) FF(em)
75% 12.6+1.18 7.8+1.08 1.3+0.16 4.8+0.37 2.4+0.22
95% 11.9£0.98 7.7+0.92 1.7+0.65 4.2+0.33 2.2+0.22

£ 15, AR hE B A AR v

A4E =% (cm) %7 (m) ¥ 7 (m) =3 (g
75% 14.243.12 4.7+0.76 2.0£0.28 0.9:0.17
95% 10.942.21 3.1£0.43 15£0.27 0.4+0.57




“
ofol
3
Hd
e
=
>
oho
N
iy
=
e

i 16, A2 2 FHIFF w2 AsE ASFEA Blu('10)
LR L= = X = A o=
(cm) (cm) (mm) (mm) (g)
=R 21.0+3.56 714229  13.6+¥357  7.01.91 2.9+1.50
puz KoR 20.8+3.15 74+2.03 13.943.06  7.4+1.56 3.1+1.43
b E X & EHN| 21.2+3.25 734233 13.8+3.47 7.0£2.18 3.0+1.75
i 2224322  75+222  14.0+275  7.3+151 3.0£1.35
238 21.9+5.33 724297  16.3+4.53 9.0+3.01 4.9+3.95
= S =z 23.2+4.18 74+186  16.0+3.82  8.9+2.89 49+3.63
i E X & EH| 21.7+4.34 7.0+£2.33 16.1+3.78 8.5+2.48 4.6+3.67
B ok5-1} 6+4. 142, 0+4, 5+2. 5+3.
B23lgu) 26+434 714217  16.0+4.02  85+2.46 5.5+3.83
T3 g 25.6+4.37 6.842.63 20.0+430 1144296  11.1+5.93
S =z 24.7+4.30 624247  201+4.83  11.4+311 10.5+5.94
59
i By 8 EH| 26.3+4.75 6.5+3.29 205+549  11.0£349  12.4+7.56
=3k 2454368  6.7+3.07  19.8+4.79  11.4+3.06 11.1£6.66

20 344 50
"Ey 20
15 EEzg — =0
£ £ g
5 10
oA 0
1 t2 t3 4 L 1 2 13 4
a9 1. A3 ¥ FeER g2 Ak AW 9@ AFE ¥('10)
*T1: ¥4, T2 : $=%, T3 : Z¥& gu], T4 : Eg-Fqf

# 17 FAE FHISFO wE AZE ASEA va(11)

A= T A& AR (m) 7BAZAmm) PFF(em) HZF(m) SPAD
T1 T4 g 38.0£6.19 8.6+1.50 17.9+1.34 6.2+0.75 35.6+3.67
T2 3}eH 7 351+344 87+1.46 16.8+150 6.4+0.73 31.4%3.36
T3 B G EH| 39.6+422 83+1.11 17.0£1.96 63%0.69  35.4+2.39
T4 o 381+4.91 89+0.75 18.4+1.72 6.6£055 35.0+1.46
T5 ] 3524358 88+1.24 175+1.73 6.4+1.05 36.0+2.12
T6 TH2 37.7+4.83  9.0+147 17.6+1.13 65+0.59 36.4%3.36
T7 ofu] = Akl H]1 35.2+3.48 8.8+0.92 17.6+152 6.6+0.74 35.4+1.81
T8 ofr| =4kl H] 2 37.0+452  9.4+1.28 18.9+153 6.9+1.03 35.4+2.94
T9 Q478 363455 9.4+1.94 16.9+1.86 6.3+0.68 36.3+2.44

*T1 : 2F(FA L), T2 : sEulE(84), T3 : EXE FH|(N 3kg/10a61d 7152 Ad), T4 : 34t
TS : ZE T (FBEAN), Te : FRIME D), T7 : oful=st A I (FHAIM), T8 : opu|i=ak of A I (FHA ),
T9 : AT QA G 1 (7]H] /1] 8)

456 < I, At



¥ 18. $AE FolERd me Ak 4% 9 54 w1l
Aol Auge =3 3 w44 A8 A= A=/ Aes/ A=
((m) (mm) (mm) @mm) @H F(@E F(g B &
T1 T2 28.0b 4.9b 21.8ab 13.1ab 4.1a 46.1ab 13.2a-c 0.280ab
T2 siElg 32.2a 7.6a 23.1ab 14.2a 3.7a  55.3a 16.0a 0.287a
T3 Ey88M|  30.0ab 5.8ab 21.3ab 12.0b 39a 464ab 11.3bc 0.237c
T4 =3R4 30.6ab 6.9a 221ab 13.3ab 3.0a 489ab 12.7a-c 0.250a-c
T5 =7 31.0ab 6.7a 24.1a 13.5ab 3.8a 56.1a 15.0ab 0.257a-c
Té6 =52 30.3ab 7.1a 20.9b 12.5ab  3.2a 43.2b 10.4c  0.237c
T7  op=Alelvn 27.5b 6.2ab 223ab 12.8ab 3.8a 46.4ab 11.7bc 0.240bc
T8  o=}lMuR 304ab  7.1a 20.3b 13.1ab 4.2a 448ab 12.2a-c 0.260a-c
T9  oVPH8EM] 293ab  71a  213ab 13.6ab 4.0a 50.1ab 13.5a-c 0.260a-c
* Tl : hRFEEAT), T2 @ 3 E(84), T3 : EE HH|(N 3kg/10a6\d 7152A7), T4 : EF-H4,
T5 : FET(FHEAIN), Te : FHRM(EZY), T7 : ofvlx=it AA [ (FAAH]), T8 : ofv| =2k A M (FHA M),
T9 : Al QJAFAEEH ¥ (718 / FH]])
w* ZALY : 2011.10.6.
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T oA A A PE4TH T2 FFEH dXdte 4TS EAT
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g 18]35 A4 [ e (=2 | 5% [sA4] =8| A4 [R8A] 22 | o
Aol | g | 4ua 2ds| 1 | 29 | 22 | A4 9| A4 | B8

Al 8 2 1 5
A=A
A AR S} 1 2
SRR
A=A
AFe 9%
47 pe 1
H o
oaua A
7% A ! 2
ST 20
g 7% AP !

5. MIFatA| Abstract

7b. A =A Al HA s 7 AR A 09~10)

This study was conducted to compare growth characteristics, yield, quality of fresh
and crude saponin content in roots of 6-year-old ginseng(Panax ginseng C.A.Meyer)
between fixing light transmittance(Control) with P.E.(4 layer) net and changing light
transmittance(C.L.T.) with Nonwoven fabric during the ginseng growing seasons in
paddy soil.

We investigated the microclimate response to different shading materals. Photosynthetically
active radiation(PAR) under CL.T. with blue nonwoven fabric was approximately
23.4~26.5% higher than that under P.E.(4 layer) net and photosynthetic rate showed the
same tendency, which had a positive correlation to light intensity. Yield in C.L.T. with
blue nonwoven fabric was higher than control by 3% and quality of fresh and crude

saponin content in aerial parts and roots also increased in C.L.T than control.
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This study was conducted to develop continuous cultivation method at the harvested field
of 6-year-old ginseng at the field of Ginseng and Medicinal Plants Experiment Station of
Gangwondo Agricultural Research and Extension Services in Cheorwon, Gangwondo. Three

crops including rice, soybean, and rye and three rotational cropping systems were used to
this study for three years(2009-2011).
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1. In the analysis of chemical components of soil cultivated by rotation system for
three years, EC, OM, K, and Mg were in suitability range for ginseng cultivation
and pH was in permission range, but Ca and P.Os were in below range of
permission.

2. Yield of rice was 536kg/10a indicating 91.3% of control in all three treatments in the
first year after harvest of 6-year-old ginseng. Growth characteristics and occurrence of
disease and insects in treatments were similar to control.

3. In second year, yield of soybean 243.2kg/10a displaying 96.8% of control and other
growth characteristics were similar to control in treatment I and II. Yield of rice in
treatment III was 529.5kg/10a showing 98% of control and growth characteristics and
occurrence of disease and insects were similar to control.

4. In third year, root weight of ginseng were 5.3g, 51g, and 4.6g/plant in control,
treatment I, and treatment II, respectively. This result suggest that continuous
cultivation in the harvested field of ginseng is possible when it is treated a few years.
Soybean yield was 282.1kg/10a in treatment III

5. In the analysis of microflora in soil, the density of fungi, bacteria, and antinomyces
were higher in treatment II and III than treatment I.

6. All crops used by rotational cropping system for continuous cultivation in the harvested
field of ginseng were good and chemical components in soil were also expected
permissible range. It should be considered continuously about disease, insects, and

microflora in soil.
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This study as a way to produce superior seedlings were performed. The good quality
seedling production is very important the yield of good quality ginseng. The repeated
cultivation damage was makes seedling planting difficult situation. Recent severe weather
gave to crop yield and quality reduction.

A sudden rise of seedling price is the deterioration factor of farmer’s management.
we was judged a necessity of stable supply of seedlings. the studied on artificial
medium of possible of producing clean and superior seedlings was needed for the
systematic supply of seedlings

According to studies, gangwon local granite sand is produced extremely limited. when
compared with it of pocheon, seedlings growth is bad and using is unsuitable. The coco
peat perlite mixture and horticultural substrate perlite mixture can do produced high
quality seedlings. After transplants, growth of was also very good compared to the

general seedlings.
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This study was carried out during the period, 2010-2011, in order to establish
systematic top-dressing organic composts application technology through finding out the
proper kinds and time of the top-dressing application in the 6-year-old ginseng
cultivation. The following result were found.

Top-dressing period was applied in 3, 4, 5 and 6-year-old with organic composts
during the ginseng growing season. Rotting rates until the end of 5-year-old ginseng
were higher with application of top-dressing than the time was applied in 6-year-old.

Soil EC by the top-dressing organic composts application as nitrogen sources after
experiment was unsuitable level in ginseng cultivation. Bone mill and seafood amono
acid fertilizers were proper top-dressing organic composts for the 6-year-old ginseng

cultivation by lower rot rate, higher yields and contents of crude saponin.
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