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Studies on the Application of Byproduct Composts as Substitute for Yacto
in Yang-jik Nursery of Ginseng
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ABSTRACT : This study was carried out to select economical byproduct composts as the substitute for the traditional
organic fertilizer, Yacto, in the cultivation of ginseng seedlings, and to investigate the application method of a selected com-
post. Among tested byproduct composts, popped rice hull compost was the best substitute for Yacto, while the application of
domestic animal manure composts resulted in red skinned roots of ginseng seedlings. Optimal mixing ratio of the popped
rice hull compost with virgin soil (fine sand) were 3~4 : 1 in bulk, showing the same root yield compared to that of conven-
tional seedbed soil. When the popped rice hull compost was lower than 1 + 0.1% in nitrogen content, the expeller cake of oil
seed was added to seedbed soil to rise nitrogen content until 1 + 0.1%.
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Table 1. Chemical components of several composts used in this

experiment.

Composts TN (%) P,0s (%) K0 (%)
Yacto (control) 0.77 0.47 0.69
PRH' 0.35 0.03 0.25
PRHC 0.78 0.48 0.58
RSC 0.47 0.57 1.17
CMSMC* 1.21 1.16 1.24
CHMSMCS 1.63 1.55 1.33
CMSC 1.59 1.04 1.31
PMSC 1.85 1.68 0.84
CHMSC 2.04 1.57 1.21

t PRH : Popped rice hulls, PRHC : Popped rice hulls compost, RSC :

Rice straw compost, CMSMC : Cow manure sawdust mixed

compost, CHMSMC: Chicken manure sawdust mixed compost,

CMSC: Cow manure sawdust compost, PMSC: Pig manure sawdust

compost, CHMSC: Chicken manure sawdust compost

+ Cow manure 30% + sawdust 40% + pig manure 20% + chicken
manure 10%

§ Chicken manure 20% + bark 30% + sawdust 20% + rapeseed
cake 30%
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Table 2. Chemical components of testing nursery soil used in this experiment.

Ex.Cation (cmol*kg™)

ol pH EC NO; OM
(1:5) (ds/m) (ppm) (g/ke) K Ca Mg
Vergin soil” 5.9 0.16 0.5 1.0 0.14 3.0 1.1
Red yellow soil 5.0 0.16 1.0 8.0 0.32 1.1 1.1
t Virgin soil : saprolio.
Table 3. Chemical components of testing nursery soil used in this experiment.
ol pH EC NO, OM Ex.Cation (cmdl*kg™)
“ (1:5) (ds/m) (ppm)  (gke) K Ca Mg
Virgin soil’ 6.0 0.05 1.0 2.1 0.05 16 0.9
Red yellow soil 5.0 0.11 1.0 6.0 0.20 2 1.8

t Virgin soil : saprolio.

416



O|A}

oot oferhy| S| AIS 917

Table 4. Comparison of chemical components between traditional organic fertilizer and the selected compost in this experiment.

Composts T-N( %) P,Os5 (%) K0 (%) C/N ratio (%)
Yacto (control) 0.86 0.25 0.39 25
Popped rice hulls compost 0.45 0.05 0.23 40

Table 5. Characteristics of the growth and yield of ginseng seedlings grown in the virgin soil (saprolio) amended with byproduct composts.

Byproduct composts Leaf color Seedling stand Root Izztl';;fj rrLCJ)sOtz EC Eigglgf Vield

(Ratio mixed with saprolio) (SPAD) ratio (%) length (cm) %) (dS/m) seedling (%) g/t Index
Yacto (controll, 3 : 1) 290+54 763 *+7.6 13.4 + 2.1 6.1+ 1.1 0.56 0.0 80.8=* 153 1475+ 24.7 100
PRH* 3:M 22.8 +2.3 64.8 9.7 12106 2915 03701 693*+79 1165x=11.0 79
PRHC 3:1) 304 1.7 68.1x134 128=*=15 44=*6.1 04104 77.2=*=150 131.3x25.1 89
RSC 3:1 — 63.6 = 3.1 121 +0.3 13.3*5.8 0.50+ 0.1 59.2+84 131.4+208 89
CMSMC (3 : 1)} - 20.8 = 8.5 75+18 32.7+46 0.89+02 125=+75 18.7 £ 9.6 13
CHMSMC (3 : 1) - 245+ 4.6 96 +12 263=*+165 130=*x0.2 429 =*222 357=*97 24
CMSC 9:1) 259 +15 59.1+7.0 11.1+14 365+191 134+02 683=*85 28.0+12.7 19
PMSC 9:1 27.8 0.7 65.1 126 123*+24 451=*=156 0.77+0.2 763 *=12.0 1033233 70
CHMSC (9:1) 253 1.3 68.2 8.3 11.1+=18 362115 0.81*x0.1 81.3*£31 1121*+153 76

t PRH : Popped rice hulls, PRHC: Popped rice hulls compost, RSC: Rice straw compost, CMSMC: Cow manure sawdust mixed compost,
CHMSMC: Chicken manure sawdust mixed compost, CMSC: Cow manure sawdust compost, PMSC: Pig manure sawdust compost, CHMSC:

Chicken manure sawdust compost

+ Cow manure 30% + sawdust 40% + pig manure 20% + chicken manure 10%
§ Chicken manure 20% + bark 30% + sawdust 20% + rapeseed cake 30%
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wrlo] ARSI T} (Lee ef al., 1983; Byen et al., 1984;

RDA, 2000).
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Table 6. Characteristics of soil and the growth of ginseng seedlings grown in the red yellow soil amended with byproduct composts.

Byproduct compost Leaf color Seedling Root Root
(Ratio mixed with red (SPAD) stand ratio  length weight
yellow soil) (%) (cm) (g/plant)

Tobroot Ratio of Ratio of Yield
di P rusty EC usable
iameter lored ds/ di .
(mm) colore (ds/m) seedling g/mt Index
root (%) (%)

Yacto (controll, 3 : 1) 29.2+6.3 86.1+13.0 15.5+0.8 0.35+0.09

3.4%+0.07 13.2+4.5 0.72+0.0 78.9+16.3 151.6+18.8 100

PRH @G:n 26.6+2.0 84.8+x4.6 13.5x1.1 0.31x0.02
PRHC (3:1) 30.7£2.6 57.9+19.6 11.0+2.1 0.33+0.04
RSC B:1 - 68.3+3.5 9.9+0.8 0.33%+0.01
CMSMC  (3: 1) - 69.5+£6.7 11.2x0.6 0.32+0.04
CHMSMC (3 : 1) - 51.8+5.0 9.4+1.0 0.25+0.03
CMSC 9:1) 22733 59.1%55 59£51 0.13x0.04
PMSC 9:1) 30.9+0.8 75.8+14.5 14.2+1.6 0.39+0.03
CHMSC (9:1) 29.9+2.0 72.7%+15.6 15.2%x2.0 0.44=0.06

3.8+0.27 16.1*+1.7 0.44+0.1 72.7+8.6 121.3+21.9 80
2.9+0.27 11.0£53 0.43+0.1 66.3+20.4 122.9+22.6 81
2.9+0.43 33.3x10.2 1.00£0.4 57.2+8.8 125.8+17.0 83
3.3x0.28 56.7x11.5 1.37+0.1 54.7+x0.9 55.5+6.8 63
2.9+0.02 43.3+15.3 1.78+0.2 48.6*+14.5 77.3+*54 51
22+0.14 85%x4.8 1.46+x02 159%x39 3.0%£2.0 2
4.0+0.14 3.6x1.5 1.62+x0.5 90.3x2.1 195.6*x6.6 129
4.1+0.08 19.7%5.3 1.08+0.4 84.4+13.5206.2+31.9 136

t PRH : Popped rice hulls, PRHC : Popped rice hulls compost, RSC : Rice straw compost, CMSMC : Cow manure sawdust mixed compost,
CHMSMC : Chicken manure sawdust mixed compost, CMSC : Cow manure sawdust compost, PMSC : Pig manure sawdust compost, CHMSC :

Chicken manure sawdust compost

+ Cow manure 30% + sawdust 40% + pig manure 20% + chicken manur 10%.
§ Chicken manure 20% + bark 30% + sawdust 20% + rapeseed cake 30%.

Table 7. Characteristics of the ginseng seedlings grown in the virgin soil amended with different ratio of popped rice hull compost.

Treatments Emergence Plant height Leaf color Root lenght  Taproot diameter  Root weight
date (cm) (SPAD) (cm) (mm) (g/root)
VS': Yacto = 3 : 1 (Controll) 4.19 10.3 a* 26.7 a 16.0a 3.54a 0.34a
VS : PRHC'=1: 1 4.19 9.0a 26.7 a 133b 3.15a 0.19b
VS:PRHC =2:1 4.19 9.2a 269a 12.7 bc 348 a 0.28 ab
VS:PRHC =3:1 4.19 9.2a 273 a 13.2b 3.53a 0.26 ab
VS:PRHC =4:1 4.19 89a 271 a 133b 3.37a 0.28 ab
VS:PRHC =5:1 4.19 9.1a 26.5a 11.9c 3.28a 0.25 ab

t VS : Virgin soil (saprolio), ¥ PRHC; popped rice hull compost.
* DMRT(5%).
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Table 8. Characteristics of soil and the growth of ginseng seedlings grown in the virgin soil amended with different ratio of popped rice hull

compost

T pH EC Ratio of rusty ~ No.of harvest plant  Ratio of usable Yield

reatments .

(1:5  (ds/m)  colored root (%) (plant/) seedling (%) g/m' Index

VS': Yacto = 3 : 1 (controll) 6.0 0.54 1.2 a* 649 b 95.3 ab 131.6ab 100
VS : PRHC'=1:1 5.3 0.82 0.2b 632b 53.6¢C 51.2¢ 39
VS:PRHC =2:1 5.2 0.52 0.1b 578b 86.8b 109.2 ab 83
VS:PRHC =3:1 53 0.49 0.2b 617 b 91.6 ab 129.7 ab 99
VS:PRHC =4:1 53 0.49 0.2b 831a 919a 1426 a 108
VS:PRHC =5:1 5.5 0.41 0.7 ab 615b 82.2b 94.1 ab 72

t VS :wirgin soil, ¥ PRHC; popped rice hull compost.
* DMRT(5%).

Table 9. Soil phases of nursery virgin soil amended with several ratio of popped rice hull compost.

Treatments Liquid phase (%) Solid phase (%) Gaseous phase (%) Pore space ratio (%)
VS': Yacto = 3 : 1 (Controll) 9.7 48.2 42.1 51.8
VS : PRHC'=1:1 11.3 34.4 54.3 65.6
VS:PRHC =2:1 10.0 41.1 48.9 58.9
VS:PRHC =3 :1 8.5 44.6 46.9 55.4
VS:PRHC =4:1 7.5 46.8 45.7 53.2
VS:PRHC =5 :1 10.7 48.3 41.0 51.7

t VS : Virgin soil, ¥ PRHC : Popped rice hulls compost

Table 10. Effect of rapeseed cake on the germination of radish seed and soil chemical characteristics when popped rice hull compost was

mixed with different ratio of rapeseed cake.

Chemical components (%)

Treatments Ratio of raddish germination (%)
TN P,Os KO
PRHC' + rapeseed cake® 1% 100 0.76 0.07 0.23
PRHC + rapeseed cake 2% 100 0.81 0.11 0.26
PRHC + rapeseed cake 5% 100 0.88 0.18 0.27
PRHC + rapeseed cake 10% 100 1.14 0.34 0.38
PRHC + rapeseed cake 20% 0 1.39 0.70 0.61

t PRHC : Popped rice hulls compost, # Rapeseed cake( N contents 5%)
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