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Abstract : This experiment was conducted to determine the economic application method of Yakto among 6 application
method : amount of Yakto application 3 plot(70 /, 25.5 [, 13.3 I/kan;180cmx90cm), and added side dressing(3 //kan) each
plot. The reduced amoumt of Yakto application(25.5 /, 13.3 //kan) were lower the contents of inorganic nitrogen, P,O,, K,
Ca and Mg, but similar pH in bed soil compared with standard Yakto application(70 //kan). Side dressing applicated on 29
May increased the contents of inorganic nitrogen, P,O;, K, Ca, Mg and salt concentration in bed soil compared with non-
side dressing in each Yakto application plot(70 /, 25.5 [, 13.3 //kan). The reduced amoumt of Yakto application(25.5 //kan)
added side dressing(3 //kan) were similar the contents of inorganic nitrogen, K, Mg and salt but lower P,O, and Ca in bed
soil compared with standard Yakto application(70 //kan) in June. The reduced amoumt of Yakto application(25.5 //kan)
added side dressing(3 //kan) was similar the contents of P, K, Ca and Mg but lower N in leaves compared with standard
Yakto application(70 //kan). The reduced amoumt of Yakto application(25.5 //kan) added side dressing(3 //kan) was
shorter stem length, and higher 5% chlorosis of leaf tip, but similar emergence ratio, survival ratio, leaf senescence ratio,
chlorophyll, stem diameter and leaf area compared with standard Yakto application(70 //kan). These suggested that 25.5/
Yakto application added side dressing(3 //kan) per kan might be possible economical application method of Yakto.
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Table 1. Chemical properties of composts used for the experiment F FEE s, ke w1 ZHE vtk W)
Chemical components (%) Standard Yakto” Composts’
T-N 1.5-2.5 2.59 £0.31% 2. EQfMEIEN
P,0, <0.7 1.15£0.28 ASz2719 499 AFHF EGN LEALZS <]
K,0 0.5-1.0 0.4610.18 25507 13307 e FEXEALH(70/7hE 718
Ca0 09 087021 2, QAL Be), B, ok1E 2 R B Rgton
MgO 0.4-0.9 0.56£0.21 EoRe 2}ol7) Q11T Table 2).
Organic matter > 65 53231 590l A28 BEAE W23l Asko 2 SFEA| LTS =
PH(I - 10) 6573 6403 o F(25.507Y, 1331747} SFEREALT(T0/ZHET W
C/N ratio 15-25 141+ 1.5 Mog 748 seko] UK Table 3).
EC(ds/m) 5.0 5710

69 ANFAT EYAAME FEAEZFS SA7(25.507L,

- Sampling date: 27 Oct. 2002 before mixing with wonyato and

compost. 13312e HETT0IRNe ¥lgld Fred4, A4, 2,
? Compost was made by standard ginseng cultivation method in ZHp, nldle 2 9759 st Adkd o g Jdgkt}, a#yt
KT&G Central Research Institute. 0100061 Sl _ _ y
¥ Compost was established by KT& G Central Research Institute. 2003d 5¥29% FH|E 3IRE AE]E FollME ZF A B
* Meanstandard efor. T F)g7E R s Folds, A, de, 2,

Table 2. Chemical properties in bed soils at different amount of “Yakto' application (April)

Amount of Yakto Ino-N? P K Ca Mg pH EC
application (//kan) (mg/kg) (mg/kg) (cmol/kg) (1:5) (ds/m)
70 66 295 0.21 4.84 1.65 7.1 1.30
25.5 34 197 0.12 4.19 1.15 7.1 0.75
13.3 14 100 0.10 4.14 0.95 7.2 0.45
L.S.D.(5%) 12 51 0.07 0.21 0.30 ns. 0.21
- Sampling date: 4 April. 2003,  Inorganic nitrogen.
Table 3. Chemical propetrties in bed soils at different amount of “Yakto’ application (May)
Amount of Yakto Ino-N* P K Ca Mg pH EC
application (//kan) (mg/kg) (mg/kg) (cmol/kg) (1:5) (ds/m)
70 91 361 0.19 4.84 1.88 6.9 1.55
255 49 239 0.14 4.44 1.40 6.9 0.85
13.3 21 91 0.08 3.84 0.87 7.0 0.45
L.S.D.(5%) 15 58 0.06 0.32 0.29 ns. 0.20
- Sampling date: 9 May. 2003, ? Inorganic nitrogen.
Table 4. Chemical properties in bed soils at different amount of “Yakto’ application (June)
Amount of Yakto Ino-N* P K Ca Mg pH EC
application (//kan) (mg/kg) (mg/kg) (cmol/kg) (1:5) (ds/m)
70 87 397 0.24 4.66 1.70 7.0 1.31
70+ SD 95 402 0.30 4.85 1.83 6.9 1.70
255 50 230 0.14 4.24 1.30 6.9 0.95
25.5+SD 65 249 0.16 4.26 1.47 7.0 0.95
133 22 89 0.09 3.94 0.90 7.0 0.50
13.3+SD 28 115 0.09 398 0.92 7.1 0.55
L.S.D.(5%) 21 63 0.10 0.47 0.31 ns. 0.32

- Sampling date of soil : 3 June. 2003, - Side dressing(SD) was treated 3 per kan on 29 May, 2003, # Inorganic nitrogen.
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Table 5. Chemical properties in bed soils at different amount of ‘Yakto” application (July)

Amount of Yakto Ino-N? P K Ca Mg pH EC
application (//kan) (mg/kg) (mg/kg) {cmoVkg) (1:9%5) (ds/m)

70 63 325 0.27 4.74 1.71 7.1 1.01

70+ SD 98 331 0.39 4.39 2.16 6.9 1.50

255 48 179 0.19 3.54 1.08 6.7 091

255+ SD 64 202 0.20 4.14 1.38 6.8 1.15

133 20 102 0.12 3.79 0.92 6.9 0.90

13.3+SD 38 132 0.14 4.34 1.09 6.9 0.90

L.S.D.(5%) 18 49 0.08 0.28 0.35 n.s. 0.18

- Sampling date of soil : 4 July, 2003, - Side dressing(SD) was treated 3 / per kan on 29 May, 2003, ? Inorganic nitrogen.
Table 6. Chemical properties in bed soils at different amount of ‘Yakto” application (August)

Amount of Yakto Ino-N? P K Ca Mg pH EC
application (//kan) (mg/kg) (mg/kg) (cmol/kg) (1:5) (ds/m)

70 50 339 0.26 5.29 2.12 6.9 1.05

70+ SD 52 389 0.32 5.81 2.18 7.1 1.25

25.5 25 163 0.13 4.10 1.14 6.8 0.55

25.5+SD 29 208 0.13 4.12 1.23 6.9 0.70

133 I1 89 0.09 4.04 0.89 6.9 0.30

13.3+SD 24 125 0.09 4.12 1.05 6.9 0.65

L.S.D.(5%) 17 62 0.09 0.39 0.27 ns. 0.27

- Sampling date of soil

Table 7. The ratio of emergence, survival and leaf senescence of
seedlings at different amount of ‘Yakto’ application

: 14 August, 2003, - Side dressing(SD) was treated 3 / per kan on 29 May, 2003, ? Inorganic nitrogen.

Table 8. The chlorophyll reading (SPAD), chlorosis of leaf tip in
seedlings at different amount of “Yakto® application

(unit : %)
Chlorophyll reading (SPAD) Chlorosis of
Amount of Yakto  Emergence Survival Leaf senes- Amount of Yakto orophyll reading ( ) leaf tilpzo
application (//kan) ratio’ ratio” cence ratio® application (//kan) 5, May 3 June 10 June (%)
2. . .
70 1OSD 8 _ 8 ;g g }g }3 70 320 353 372 0
I : . 70+ SD - 36.6 389 0
25.5 81.9 75.2 12.1
25.5+SD - 73.6 10.8 255 330 35.0 38.5 7.6
133 TR 755 51 2554 8D - 354 39.0 B 5.0
133+8D - 3.6 10.8 133 283 281 313 21.0
L.S.D.(5%) n.s. n.s. n.s. 13.3+SD - 32.8 34.0 18.8
- Side dressing(SD) was treated 3 / per kan on 29 May, 2003. L.S.D.(5%) n.s. 35 39 2.1

? Investigation of emergence ratio : 14 May, 2003.
Y Investigation of survival ratio : 20 Aug. 2003.
* Investigation of leaf senescence ratio : 8 Sep. 2003.

- Side dressing(SD) was treated 3 / per kan on 29 May, 2003.
? Investigation of chlorosis of leaf tip : 30 June, 2003.
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Fig. 1. Chlorosis of leaf tip in ginseng seedlings at reduced
amoumt of ‘Yakto’ application.
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Table 9. Growth of aerial parts at different amount of “Yakto’ application
Amount of Yakto Stem diameter Stem length Length of leaf blade =~ Width of leaf blade Leaf area
application (/kan) (mm) (cm) (cm) (cm) (cm?)
70 1.44 53 3.7 2.1 11.3
70+ SD 1.46 5.0 3.6 2.0 11.6
255 135 4.1 32 19 11.3
25 5+ SD 1.28 42 32 1.8 11.5
133 ‘ 123 4.1 3.1 1.9 11.0
13.3+SD 1.24 3.9 31 2.1 10.7
L.S.D.(5%) n.s. 0.5 n.s 1.s. n.s.

- Side dressing(SD) was treated 3 / per kan on 29 May, 2003, - Investigation date : 8 Sept. 2003.

Table 10. Mineral contents in seedling leaves at different amount of

Table 11. Mineral contents in seedling stems at different amount of

‘Yakto’ application (unit : %) ‘Yakto® application (unit : %)
Amount of Yakto Amount of Yakto

application (//kan) N P K Ca Mg application (//kan) N P K Ca Mg
70 3.03 0.34 0.23 1.95 0.23 70 1.02 0.32 0.30 5.57 0.52

70+ SD 3.24 0.35 0.20 1.99 0.25 70 + SD 1.14 0.34 0.23 5.16 0.48
255 227 031 020 200 028 25.5 096 027 027 577 049
25.5+SD 2.67 0.31 0.19 2.21 0.29 255+SD 1.01 0.24 0.28 5.26 0.54
133 198 026 025 178 019 13.3 1.01 028 028 526 044
13.3+SD 223 0.25 0.21 1.82 0.22 13.3+SD 1.07 0.27 0.20 5.26 0.49
L.S.D.(5%) 0.20 0.07 n.s. n.s. n.s. L.S.D.(5%) n.s. n.s. n.s. n.s. n.s.

- Side dressing(SD) was treated 3 / per kan on 29 May, 2003.
- Sampling date of leaves : 14 August, 2003.

- Side dressing(SD) was treated 3 / per kan on 29 May, 2003.
- Sampling date of leaves : 14 August, 2003.
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