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ABSTRACT

Asparagus has a long economic life of 10 years after planting, without the need for annual
seeding and planting, and succession failure can drastically reduce yields, making planting less
effective. There are various causes of crop failure, such as accumulation of harmful substances
in the soil, soil acidification, pathogen accumulation, and other soil physical properties
unsuitable for growing crops, but replanting in the same package means another 10 years of
crops, so it is necessary to improve the soil environment during replanting. In this study, we
selected materials that can reduce the damage caused by asparagus root-derived desensitizing
substances that accumulate in the soil during transplantation. The selection of mitigating
substances was conducted by 'bioassay' using lettuce variety 'Great Lake 366' seeds, and soil
collected from asparagus farmers in Yanggu-gun, Gangwon-do was used as a test material.
Seventeen types of abatement materials were used, including activated carbon, biochar,
charcoal powder, vermiculite, and perlite. After comparing the root growth of lettuce mixed
with 5%(v/v). 3 days after sowing, three types of activated carbon, charcoal powder, and
biochar with good growth compared to the top soil were selected as the first choice, and to
compare the early growth of asparagus, the seedlings were formalized for 60 days after
treatment with 1-10%., 1-10% of biochar and 1-10% of activated charcoal showed good
initial growth, while 10% of activated charcoal showed poor or dead growth compared to
5% Although activated carbon and biochar showed good growth compared to no treatment,
biochar was finally selected as the test material applicable to the field in consideration of the
supply availability and unit cost of farmers. To test the effectiveness of biochar in reducing
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crop damage, we compared the density of pathogen (Fusarium) in soil mixed with 1-3% of
biochar, and collected soil from 0 to 20 cm deep in the topsoil, dried naturally in a negative
place, and passed through a 2 mm sieve to use as a sample. The pathogen (Fusarium)
cultures were grown on Komada agar and each soil mixture was inoculated with the cultured
liquid to compare the density changes. Microbial colony counting showed that the culture
concentration in the untreated soil was 2.03%10° cfu/ml, which decreased to 1.30%10° cfu/ml
in the 3% treatment. It is judged that it is necessary to apply more accurate mechanisms of
action and various factors that cause deterioration and establish a specific treatment manual
for biochar from a long-term cultivation perspective.
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co  PH EC  SOM  Ca K Mg POs oo
1:5 dS/m a/kg cmol(+)/kg mag/kg
| 6.39 0.84 31.06 495 0.59 1.77 536 3.25
Il 4.47 3.53 4554 3.94 1.89 1.84 1266 422
1l 4 .81 0.77 29.15 1.88 0.82 0.94 785 3.25
\Y 5.28 2.73 54.91 6.19 1.25 1.93 1,436 3.25
Vv 4.47 3.53 4554 3.94 1.89 1.84 1266 422
VI 594 1.02 47.20 7.53 0.97 1.89 1,458 3.25
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By pH EC SOM Ca K Mg P,Os
. (1:5)  (dS/m)  (g/kg) (cmol®/kg) (mg/kg)
27} £k 5.0 6.5 68 7.8 348 334 1,959
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HZIZHHR|Of] 2AE|0] QY= ZEL|NE S 2AMSIE D HRIAHHNA|O| EE
H510] A|R2 AI25IYo0] HzEQM Ha|g
I

=22 8% WS 750nmolM EZEE SHSIUCH

& e £0f U
OiefAL Hel= o2 2MFH, &4 LS HO|22

0~100%(v/v) £202 &85 &

\! o =
© znmznaz

CHIFEHA| @ OtALIEIAHA THAIYYIE RISt EY H27|s 7HED

(Al 1) Ral=2 FERA U

S7t AHELS| EtAAES FItoH7| fIsto] = IAe| E 3€ = 9| SHiSY, 72
O HES ZAIGIFSO(E 3). EL It VoM otHiEd, R A0l 7t a0
A2 FYAA LS AT AYEY2Z AESHACH

UdeE MHEEY) =
EY E4l(cm)
SHEiE & (mm) 72 (mm) Ol ot +=(/98)
10 8.17 7.53 2
20 5.30 5.20 1
30 7.85 9.29 1
10 1.22 1.58 4
I 20 2.29 1.43 3
30 3.23 1.05 5
10 4.51 572 0
If 20 1.97 1.15 0
30 6.33 8.16 0
10 443 6.76 1
\Y 20 7.36 7.28 1
30 0.90 0.80 2
10 4.57 4.50 1
V 20 4.03 2.24 0
30 1.79 0.91 0
10 8.85 9.29 0
Vi 20 11.15 9.73 1
30 9.08 10.07 1
o= ot 9.80 12.49 0
AUELF(OIALE) OB OfATf2EAA AZEQRS| |, VO Az R HHE2 44 7, 15
oA, A=A d=22 ECs SdE Blo|I%, =718 5§ R71d d4AAIL g2 E

606 |\ 2023EE AJBOREIA



oF
100

(%)

100

IR 84~92 %2 RALZ| LY,
(/9%)

A

=
=

OF
100

(%)

53~71,

100

91%~149%, HIO[22x} |

I

o
=

=
—

o3

moﬂgucm& QMﬂA
— 0 = .. 1 O
o g T o
Ol—loNLOM—INMM—OOMNO OO —iN X 51 & ._.ar/:._u_.__._lzo
z._oETAE__%e7E.._AI|I__|3
g, =
ﬁ_.o__mulm_ﬂma._:#
o Wpyps T h N
) =1 T Ol <
004 0:/|_”_MuA|OIH_|1A
SN Yo N 00 N0 — OO g ~— ElWWMWo@E:o__._/ I
O T F oI MO INNOT MR =N |r__|2,~|@ﬂw5.__._ _._.__._o._
= N [ o] N vl §
= O R -9 99— 9
Seammgm< e 3
= 5 . X0y __ o op ..
N MmO ul @y o
VVON—OMFUNANM—NN—S O 5 OM No = Y =) Wk g 00 8
O—o~mM~LOPtLvOotomstON D Pam H_mMa_EEm 0 mo IW
S 206 = X0 oWl
=2 b il
IS E:
I I B R STR -
Ol—|—0O—0O0——NNO—M——ONO — L|._._A.oMua.A39.mom
|_|LH [m] _ LI:”H __O
T P s <
= z0 9 & W ol wf or
X 09wl 33 _.__o_a
RO B0 2 08 I b
Mo = O O oF ©
B8 aNomsE~s~am N —W N0 0 =n ol e~ 3 =<
= ROV =RAMM == TN R A N o_._ut_z_ul__.__.rl_l_._wlc.._lLl
2._0 ,Womﬂ/_.u.w“_”__l.ﬂ.ue
m B 5 o o0 T
o y Yy B e X
O O —ir~ O o — w0 = Ol N ~ 0
SNRERBEIRENIAGeI =Rl LI GE PR S Y
LI,:A\.O/OATzu.MLI.m”mMo
N z._o/._._.L||r_E_.ko
o @5 & o & °©
= BIFMOAN 000D S _.rﬂ._l_._._u._o_._zo
wd M = 20 %0 2 0 o W&
SIX X x PTX X X HE_E._ ~N K Ok HH
ko_u.__.Aﬂ%m288442muﬂ:__.._.E|_me.._ TR s — o | =
el il NI =i ow S © XA R
pkal nt e U = S N e
oI~ a rox.m %%7 meﬁo@m u_._me_u ol T L_/uwo
4 < o o o
40 T 5 2 = Ot ik wl mT PR &Wm_mﬁlr_
£ 22 N o om s o .o as
o o T mmw I R R A N
=< KO AN B NF JJ e Of — T



2 El = 2
EQF || EY vV
BUAAY SHiEd* {2 O|gorEs ot R2E D|gotEs
(%) (/9% (%) (/9%)

ORAE(HHUEY) 100 100 0 100 100 0
g =22 ==t 70 91 1 80 149 0
CI 30x60 77 102 1 31 40 6
e ©°  20x40 93 92 0 70 117 3
HFO| 22} | (Y4 80 53 1 92 71 0
=t & 84 92 1 41 84 2

% x, y L YUE B2 IHE 3Y $0| AUEOKKE) Cf| 2R B3t ELOIMO| HHE(%)

(Al 2) der 3ZRA ZEiAIY

Aerst FLAR 2EEL Bio[2, =715 ZEXfE) Ao A|FZ1 F{2| CiH| BO|23} 3, 5,
10%, 88 1, 3, 5% 22(9 27| 480] L=dt A2 LIEHCHE 6) EEE 10%2] 4=
2 5%01| BIStH YF0| AotEl= A2 LIERCE 7|LHAIY 2 ZEAIY MM 2gEo| A2
of 34 & S22 =2apt I=e Ae=2 HOolLf vio|2ar Y =It% O] =2 U2 JAY B
oM BlZE20l2f THEZ|ALD BIO|R27t Eta HETHO2 ZA QYL 7|=He} sfEMo= =

S pH EC SOM Ca K Mg P,Os

= (1:5)  (dS/m)  (g/kg) (.cmol®/kg ) (mg/kg)

2| 5.0 6.5 68 7.8 3.48 3.34 1,759
£2{2| 5.3 8.3 55 9.8 2.22 2.55 1,772
EEH 1% 5.3 7.8 67 10.6 2.16 2.89 1,833
SHYEH 3% 5.4 8.9 70 10.6 2.37 2.90 1,813
SHYEH 5% 5.5 8.9 75 10.8 2.43 3.12 1,876
SHYEH 10% 5.4 8.9 83 12.8 2.42 3.12 1,892
=R 1% 45 7.1 55 8.7 2.22 2.32 1,713
=712 3% 5.1 7.5 59 9.3 2.34 2.84 1,756
=72 5% 5.1 8.2 61 10.3 2.30 2.94 1,758
=712 10% 5.2 9.2 68 11.8 2.41 3.43 1,766
HIO|22t 1% 5.4 8.7 55 10.0 2.35 2.82 1,328
HIO|22t 3% 5.5 10.7 58 14.5 2.68 474 1,721
HHO|22t 5% 5.5 13.2 59 14.1 2.68 4.89 1,735
HHO|22t 10% 6.3 12.6 75 16.3 2.81 6.23 1,797

YL 6.0~7.0 20|3t 25~35 05~08 50~60 1.5~25 300~550
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T+ = ZZ(cm) MAZ(9) 2Z2(9)
S22 72.2 21.9 853
CHZF(MgCO3) 54.7 7.6 37.4
1 83.1 27.0 79.4
_ 3 77.2 20.8 57.4
29E(%) 5 86.1 34.1 86.3
10 86.2 225 50.4
1 495 95 39.7
3 61.8 12.2 52.4
=7}=2(0o . . .
(%) 5 70.5 19.1 56.8
10 75.5 20.4 91.1
1 85.0 19.1 745
_ 3 81.7 22.6 84.6
H}O 0, . . .
Fol224(%) 5 73.0 26.5 87.3
10 81.7 228 98.2

HIO|22t SIYHE AlE Zilte B 81t 2T EYSIME2 2% A2+&0M EC7H 58%=2 455t
o0, 712, Y02 M= SVlcte Ags B +82 ROAY 20[E E0|7| ULt =

YU ZE 22|F0M STtcke TS EAH, £E2 oid ASKH2= OfAnREAAL)
G710 5 A 22 Y2 S A= OYE0 AEHe= Hlus = BRIt ULt

1=

b 29

H 8. OfAIIRIAHA ZHHHR| EQeFsHA

= =il
ANgZ pH EC 12 @ K M oo T S(ke)

N arig kg
0 7.46 24 39 141 30 475 1,019

.......

100 743 25 42 145 373 481 1209 Al

e

200 753 37 41 167 417 523 1245

Dkg/10a 100kg 103 200kg/10a 1000kg/10a

400 770 38 46 171 470 665 1419

(Mg 3) BiO|2%} OtAmEtHA AHRPAS HZEL

HRAAHHR| EQO| HiQF Zat= H 92 ZT HIO|Rt 22| 1382t EQS BIUSIO Fusarium
LS Hlwst At 2IOHH| 3% (v/v) M2l oM Yot 7Hy ZAstRon 29zt 42t 8& 2|
St EQOIME 3% 2[F0iM 71y U2 U2 iR AS SfoIgh &~ QUICE AHHHZ|S| EXS Hi
Yot WHEOM & HHDD 22510 HiYsts A2 =7t otRLt ARG Uils=

2 It FusariumOl2tl LA QU0 MEHEHZ| L{O|| BiY=sE PHo2& 70l H
= L

§ 2 4 ouckn B

ol



H 9. HIO|at Helss ¥ Fusanum L= H|w

O[22} 222 Fusarium Bi¥s= 2021. 05. 11
gl 2.50%10%fu/ml
1% 1.70*10%cfu/ml
2% 1.17%10%fu/ml
3% 5.00%10°cfu/ml
HIO|22} A 2|2f Fusarium Bil¥sE 2022. 04 27.
o A 2.23%10%fu/ml
1% 1.30*10%fu/ml
2% 7.30%10%fu/ml
3% 6.70%10°cfu/ml
HIO| 22} 2|2 Fusarium HiYsE 2022. 08. 08.
2 3 2.03%10°cfu/ml
1% 2.90%10%fu/ml
2% 9.17*10%*fu/ml
3% 1.30*10%cfu/ml
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(A& 3) HIO|22} OIATIZIHA A2 ZztEat

7t OFALEIAHA HRZ| EXO| 1~3% & BIO|R2} 22| Al Fusarium L=7
OS2 UEHE. 2z AZ17F 2 o= 2 A
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