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ABSTRACT

Asparagus is increasing in consumption and cultivation area every year in Korea, However,
since the harvest was possible after the three years planting, various studies were not done,
Asparagus is known to be highly resistant to soil salinity, This study was conducted to
analyze the soil chemical properties of asparagus farmers and to establish future soil management
standards, The average soil chemistry of asparagus farms are pH 6,1, EC 3.7 dS mﬁl, OM 40, 5g
kg™, effective phosphate 1,118 mg kg™, calcium 10.7 cmol® kg™, potassium 2.4, and magnesium
3.2. Overall, the content of EC, OM, phosphoric acid and substituting cations in the soil
were high, and the pH was in the proper range. There was a big difference in soil chemistry by
region, These differences were attributed to soil characteristics, methods, and year of cultivation,
Especially in Dangiin, soil EC was high at 12,6 dS m . It was judged that this was due
to the continuous application of compost and cultivation of livestock manure liquid fertilizer
with the cultivation year of more than 8 years, Therefore, this study was conducted to analyze
the yield of asparagus according to the amount of NK fertilizer and obtain basic data on
soil management during asparagus cultivation, The yield of asparagus were 1,39 kg/m’ and 1,27
kg/m’, respectively. As a result of analyzing the soil solution and soil, the concentrations
of EC, nitrogen and potassium increased with increasing NK fertilizer application, In the
case of 2,0 times fertilizer soil solution, nitrate concentration increased to 1,180 mg L
and potassium increased to 4,057 mg L by treatment, Therefore, 20.8 kg/m' of the
fertilizer currently used by farmers was considered to be the maximum fertilizer that the
quantity is not lowered., Therefore, it was judged that asparagus farmers should pay
attention to periodic soil analysis salt damage, also annual tests were conducted under

various conditions in the future,

194 20199E A|SGITEHIA




1. g9=X

otnufEtA X (Asparagus officinalis L)= V25T S3s)a0] $2 AR deA e ok
sk gierelal e 71 Aaoldh fRluEelde A= Aol 61,1 % 91 51.6 ha 7}
Aol A AujEar qlow, Au e o] wid sojubs AlFHEo|tHKang et al., 2017).
olggt =L 2520 YA AzhS fleiMe BUx7] FF A, AEAA, AHAA, WS
el 5w A7) o] FojAof gt TRy ofiupElr e A & 3do] AIslior A e
o] o]fojx= B4 wiwol thfRt A7 olFoiRA] EAH, ofiAuieiALE v AER
EFO A77F wobe AFo] ZE= WHEA=ER doA ok mebd AulsrtolAe H=gt 77
=9 Al @A FEET ARlE BESF Ul ECO e 5 B Sl ostE A e Aol
IERt otAupE AL AlB|ef WHATE A= TRAAEA] AA ER|E FTY(Seo et al., 2014), ]
Aull M (Seo et al,, 2015), AEIA|Y Y A3} 28 (Phupaibul et al,, 2004) 52 A7} A3
Oup Alu|Ee] gt AsHkeS 2ARE fEluetellA e dytddte AFsith wEkA & dFelA=
NKA[H]FO] W ofAuleA 20 5 55 ZAlste] ofiufetA L AujAl ARl gt 7| EA RS
F55171 flste] 3= ik

2. Mz & 4

(MR 2H: & otamgtAA APYMS fleh Al & 2P| Jls HE)
(NE 1) otamtAA A7t B olstetyd B4 A Auje] =
EQARE ofaufeiAL Azt FREI, AR 4 AAL 2017HE 1295 E WRE AZ

a7 el 2018l 297 AT, AiETiol HEslo] ofamlalA A EE Aujds, $71%
Al 9 BB 71FE S tg R 2AE AT, BHE o4 B

A 4

A,

FWE dol Ula, 285 10~20 emE FAH2E §7F ¥ AT 3RO R Eqfe RFH .
AefHE & 2130 R AhEe & oA, AHA 194, T4 3AA, HY 22X, 9 12
A, A 2AF, A SAR 5 F TARE 824, FVEs ol 24, ¥E 44 T F 2
Al 6, SAEEE =it 3AF, B 2R & F 241 15A1d, dEbdEe ke oA, A

SAE T 2N UAR, BAEEE AATY 4AH oldlth AHFHFT EGE T4 F 2 m Ao
21 AL BA AE=2 ARESHYETE B9k pHeF ECE= 22 pH meter(Model 720A, Orion)%}
EC meter(Model 145A, Orion)E AREstY] S4sItH ESY 47182 544N ¥ Tyurink,
FHEQJAS Lancaster o2 EAsigon g4 Fo]l22 IN NHOAcEH(pH 7)o &3}
ICP(INTEGRA, GBC)E o]&3}o] B4 THRDA, 2010).

(A" 2) ofau2tAL w7k Al AE4 TS A% A AHF 73
2 ARS = S 2% AhEE vl k204 2018 0] 43

4 3
oleh AlEEES WA (Sakata seed co.)0|qlal, 6WAY A4S o] &5k3tE 2017d % F
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T, AGHE T4 128 Fol AT 18]al 2018 = 29 1099 ofAubeAL A ZdA 9
S-EH] 2,000keg/10as AESIFE AJH[A 2= AT NK(13-0-13)8] 25 o]-g38to] HAAAR|F2
1/2& 7IM2 F3on, s2a AZtsdA Yz 1725 209 HH 2R 399 yiro] 44 1Y, 44
169, 549 3ol Zz} Aulsti o, An|ghe & 13 2t

H 1. A|l&l7|Z & NKH|29| AlH|ZF 2 AlH Y

) INEIE; A

XIS (kg/10a) 210, 4, 4. 16, 5. 3,
0s - - - - -
058 10.4 5.2 17 1.7 17
1.0 8 20.8 10.4 3.5 3.5 35
2.0 S 116 20.8 6.9 6.9 6.9

Eorgolo Eokgolxf X 7| (DIK-8392, USEM Instruments Inc,, Korea)& AFESlo] 37|94,
59 6o 59 10271 5Agh RS AF AL oLESAHY 1, EFe} HFH
olste] o2 J\ﬂa}\l} TS ofruEtAA ZHER0 20cme] ZlolR ujAHdt T 247+ AHup F
LS Y5t AF 3 EYRNLE Ton chromatography(CH/930, Metrohm)S
oHtl olek golet A% wATsh B 58 oUd AN, w42 g
S A= 3R HoA AfFste] EAlo o] &kt AFI BEdS
ﬁ74 S omm | 01] Z0E AL B4 ARZE AFESIAT B9 pHeF EC+= 242 pH meter(Model
720A, Orion)@} EC meter(Model 145A, Orion)& AME35le] 24313ttt BEYY §7|E5L HAlAE
SRSl Tyurin®, S84 Lancasterl 02 HA3I9 0w XA oFo]l2L IN NH,0AcEH
(pH 7)o@ HZ3le] ICPINTEGRA, GBC)S o]@ate] HAataict. # ZAF= 20184 39 319
FE 5 UL7MA] 4597 F 243] $ESGIH /\l?'él:r“ﬂi T T S BdEeRE FEsto]
HES WeR 27t BAS 2ARIe 2RAS AEAGL FEE 5 89 AAE A
o= A

i
-|r!:

e 4
AR i -
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N 3) 428 olamaiAs AN 8 4% 712 57 2 8T 79
2 APE FEE A 2T FHEsdrIEdY EEE HEse2oA 2018E %=
HAoh AEESS %i-l;’é(Sakata seed CO.)°1 R, 69 A2 o]&stlrh. 20173 =

[¢] s

FHS 2o 1417_ Liﬁﬂ 10~20cm % %U‘OE A AN A sH Aol o83t
Z7 5 om Ao ButE AL BA ABER AMESYT Eoke] pHO} EC: 7bzb

ARgste] SAEEAT B4

7152 FAAEHE Q] Tyurin®, §-804R> Lancaster' 02 EA5¢om 2|34 o

IN NH40AcEH(pH 7)22 HE3} ICP(INTEGRA GBC)S o]gste] EAslqrt SeprAb=

2018 39 31UFH 59 4U7IA] 45U F 249] et AldTEE £ & A WA

FOR FESt] AES ddoR 449 FAE ANt A4S

Ak e e R ARk,

i

pH meter(Model 720A, Orion)2} EC meter(Model 145A, Orion)

5% Bldske2olA 2018w 3
A HEAgoIA AdE st 20179
ZAstet. T1Elal 20189 29 1049f ofAmbEhA L
27 A $-EEY 2 Oookg/lo & AT + Al NK(13-0-13)8| 25 ©]-&3}o
AAA S 1/28 712 F300, ok AFSHEA Yviz] 1/2& 209 402 330 Lo
Alstaiet. Bl El= XW*JH] | AL 71 ARSI Qs HAdaeet Hlﬁf}‘%‘iﬁ} APAE
dlol= AldE ALAZYIHE skl ARSSIGlaL, HAH zt ]
AL ol8stglnt. FFA7 o] £83t & fEkEo] Aot 7 5 7]%@% I

e

5404‘:]' ]?‘.%%% A A (Sakata seed
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3, dn 3 uF
(MTMRtA: 5 OtALZtAHA OFHMMS o AlH & 22| J7(s HE)
(N 1) okxutetAL Aus7t EoF olstaty £4
At opATtEAA At Wit EYEEAAL pH 6.1, EC 3.7dS m ', OM 405 g kg'', &&
olAk 1,118 mg kg!, |34 9Foleo@ 7+ 10.7 cmol’ kg, ZHE 2.4 cmol” kg!, wlaul4 3.2
cmol” kg o]QITHE 2). AAHCE ESF W EC, OM, S&IAL X|FHA °o'=°l%4 %P%*OI AR
ofju] lr%% FZol9lom, pHE AW QUTHRDA, 2017). B3] 47|59 T 40.5 g ke '=

2. dojeznr 197



AubEQl AJHAAEFS] 25~35 g ke Hoh =9kil, X1 1438 g ket 7HA] RAFEIACH HAA
2 et A EA e B vlaste] #3E A oA shal Yle ofAmEtA XA
Bt @A ofAufetA A9 o] FaE T Bl vt AHE WA Y] wie] 559
Fol =9 olsdw A A BFOE R 5of Qi ZE] § HIEAREC] FAHE dow o
= 9ATh(Yoon et al., 2017). &% ZSAP%HOM% ALt oy 7tEE EH 9] ok ARgoz Al
T EG W 229 ﬂakE =4S Aor FSE A Ao A w9 A ol Yo
Atz §EF= 540l Stk ofeh 2 ofAuEAL Aulsrte] HrhAluls f-EuEhEnt oy}
Foo A= okal gl EAYo|t} Phupaibul 5(2004)50] B0 ofAutelA A Aujcka| o] AlH]
Se AR A, A A Hrpa 83t o9 G0l uhet Askeo] Lol fHta B
shach fEluEtelde oby] ofAulelA L w9 Astpof Hidh MUET Zik= g B AR
gt AR o] S 4= Qlokar ke

[¢]

2 M= otAmetHA ELQ ety
s oH EC OM AV, P,0s Ex. cation(cmol’kg™)
= (15)  (@Sm")  (gk) (ng ko) Ca K Mg
R ot 6.1 3.7 40.5 1,118 10.7 2.4 3.2
(FA~21) (4.0~8.1) (0.2~21.4) (10.8~143.8) (151~2,942) (1.7~25.0) (0.3~7.5) (0.5~13.7)
2 A Q) 6.0~7.0 2.0 °oJ3} 25~35 300~550 5.0~6.0 0,50~0,80 1,5~2.0
* RDA, 2017

A opAupEpAAs Auls7te] BRI A qHERE F ZolE HUTHEE 3), ofzdt A Alol=
mere] 54, A, Auidxt ol bE Zol= %%%E} pHE= A9daE &4 5.7, 34
3hd 5.6, & 5.5, =4 5.3, X 5.7, A% 5982 W2 Holg, 4HH, Y, M AdLe
oo g =9t EY pHe FIARY faEC 93 uA7] wiol =S dAe WAt
ol Fasith, dvtygor {71E9] AREARTE dojR| L, AgRFo] WoldeE pHe F7Fsh=T|
(Kim et al.,, 2000), & dAtolA= F71&Y Al&Fo] Boksol= pHY 577 FR5A= skt
I3y Changd Entz(1991)+ $-REH|Y Al&sFo] WE4E pH7E Wkt ol A3 Zw
nvls 9 Zeol §9o| pHe| JF2 7IFd AoE wasiqitt, ofAmetAAE AMJEGRET =
7t e Aoste =R Aol At pHE 5.5~6.4°|tH(Kang et al., 2017), webA pH7}
2 AYoi= EGEA 5= Fote] AEgt 9 “QE Algstojof 3 Ao g JEQIct EQF
U ECE tREo] A olA A E22 2.0 dS m ' B} &9t B3] Y= RO A9
ol B Ul EC7} 12,6 dS m ' O2 u &9kon] ) 214 dS m ' ¢l B7kE gtk ¢ g
AJ9] ofruElAz e s SejuEtolA 71 2HE ek Fof SR Audas 1093}
ololnl, o] Ao} tirie] Brk= KIS Yste] ERANIE Algelw Slck of2sh Erou|o]
A& AT} Friabgo s 2o ) 25.0 cmol” kg, ZFL 6.2 cmol’ kg, w2 13,7
cmol” kg 'o]Qlom <Ak 2942 mg kg kA FAE Aom wE T o)A JtEE Hu|9

i
-
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8ol whet EQF W EC7F F7betal, faelitat 23] ZE9 S/ FEHAHHwang et al,
2002; Yun et al,, 2009)= @2 AFAzel dxsigict. webA S FRA 9 A & o thekst
AEHE B8 BN 3 AP} o]FojAor & Zog wetE et 4718 el MY w2
AL o]x A Holrt, e o]Ho w7 SdEst Al 1dRGl=d
ol Alg3t Autg dekEch debEog A A Bk F AA /7
o7 d#fA QUTHRDA, 2017). EF W w2 471EY =2
a7 glovt FEEe vrp A8 dARHAY Fa3 A
2,073 mg kgt 02 7} =9k3, HY ]

1.0 cmol’ ket O[AFO.R fokm b A

o
pou)
flo
Jo
N
il
o
BN
N
o

, 24, A, 43 F0] 2.0 cmol” kg o]stE WSk
H 3. MZ otAmetAA ELO X|HYE &Y
%ot pH EC ) OM,1 Av, P295 Ex. cation(cmol’kg™)
(1:5)  (dSm™) (g kg) (g kg™) Ca K Mg
=4 H 5.7 3.1 48.8 1,763 8.9 2.9 2.1
Bl (4.9~6.7) (0.8~5.7) (30.2~85.8) (1,353 ~2,124) (5.7~13.7) (1.5~5.1) (1.2~3.4)
AHE Bd 7.1 2.3 30.5 649 13.7 1.7 2.6
Mol (5.8~8.1) (0.2~9.8) (10.8~55.3) (151 ~1,385) (5.9~24.2) (0.4~5.8) (1.1~6.6)
TH Bt 5.5 1.6 26.8 871 5.7 2.0 2.7
Bl (4.6~6.5) (0.8~2.6) (17.9~42.5) (432 ~1,104) (1.7~10.6) (0.3~3.3) (0.6~4.3)
24l 49 B4 7.2 4.3 47.6 557 10.8 2.9 3.2
MOl (6.8~7.6) (3.9~4.7) (41.5~53.7) (550 ~565) (10.2~11.5) (1.7~4.0) (3.2~3.2)
sl Ha 5.6 3.5 48.1 1,470 8.3 4.0 2.6
MOl (4.0~7.9) (1.2~6.9) (30.4~78.0) (858 ~2,408) (2.3~14.4) (2.1~7.5) (0.9~5.1)
&t Bt 5.5 2.2 39.7 951 6.9 1.4 2.3
Bl (4.0~7.0) (0.2~9.1) (21.5~89.1) (263 ~1,638) (2.3~16.1) (0.5~4.8) (0.5~7.9)
A Bt 6.5 2.3 39.1 1,444 12.3 2.9 3.2
MYl (5.8~7.2) (0.7~4.8) (17.4~67.2) (855 ~2,133) (6.3~19.0) (0.8~6.6) (1.8~5.4)
ol Wt 6.9 2.1 62.7 2,073 24.1 2.5 5.2
2] MOl (6.6~7.2) (1.3~2.9) (55.2~70.2) (1,842 ~2,305) (23.9~24.3) (2.0~3.0) (4.9~5.5)
4E Bt 6.7 3.1 54.9 1,321 13.0 2.6 4.6
MOl (6.6~6,9) (1.7~6.1) (37.4~935) (601 ~2129) (9.3~19.0) (2.0~3.2) (3.3~6.2)
A 5.3 8.5 57.4 958 11.8 45 3.4
. MOl (4.1~6.0) (1.1~15.7) (24.3~96.8) (740 ~1,216) (4.2~16.0) (1.2~6.4) (0.8~5.1)
T ogd w9z 5.7 12.6 54.1 1,561 13.9 3.7 6.4
MO (4.5~6.7) (4.8~21.4) (29.3~143.8) (733 ~2,942) (7.3~25.0) (2.5~6.2) (2.1~13.7)
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pH EC OM Av. P,0s Ex. cation(cmol’kg™)

(15)  (dSm)  (gk) (ng kg™) Ca K Mg
s AR ®WF 13 2.8 19.5 770 11.6 2.0 4.4
M9 (6.8~7.7) (21~3.7) (11.1~26.1) (521 ~1068) (10.7~13.4) (1.5~2.5) (3.6~4.8)
#A HWF 59 1.7 24.0 691 9.4 1.9 2.3
a el (5.6~6.5) (0.7~3.3) (14.6~37.5) (292 ~926) (7.3~10.2) (0.8~3.2) (0.7~3.6)
s A 67 3.3 34.0 1,164 14.9 2.7 4.0
Mo (5.9~7.2) (L7~5.8) (22.2~43.8) (778 ~1,501) (10.9~22.5) (1.0~4.3) (2.2~5.8)

J

ofasfebAsL FUAAER BEY e 9% Egmes Fadtch ae Selueids
o) ofsfepAs AulsIol Srelsiol A giol Al FET S/ 9 sshlel A1
o B M RG0S Ao LA, A4 A R GFIAT 22 AR WIS
o] gA] e 2EA AU e
1% gisko] 3 olniebAs Aulgel e S ZA E ASSL 979 B 4440 59
slsbyo] meelo] Hadh Ao PuE

H

(Ad 2) ofametAL w7k Al AE4 S A% AA AHFE 1%

ofxmtelz 2 A % NKu|RO] Apgao] EF Sheha so] )
WG EoFgo RAAT: Fig 13} 2}, okAutelA s Ao ﬂw o]

5 pH+=

AMJESFS )5 Zlo] £tHKang et al,, 2017)+= Hil7b 9lom 2 Ajgo] S=aH OJQJ pH7}
AAHAE Holuh ot Eokoyr A9 Ais B AJu[Eko ”POV‘Oﬂ whet pH7E 7,404 6,42
o= Ao R yeht Au Aol THshe HFS HAh L] ?’;.%*% 2k U] o} Ef
AA(NH-N) 9} Ak AA(NOs—N) 25 AJu|eFo] woldo uka) & PE% & 4= YTk 2t
EFEHS AFet HAs= WS Foto] AuERE A7 9% @ A4 =

]_

Lim 5(2001)& A o] Aujz|e] EFgoo] AAite da oS AaAn|d 4o A
Uehfio], AAE 800 kg ha' AW]ElYS w) EFgo] kg A 900 mg L o|¢itkn &
sttt B Aol Ao Halbg AL kS NKH|E 41 6kg/10a £ A =
9=, Lim $(2001)0] High BQF f AAbe] A ko] Zpol= Almg} §A A A

T FFE Hh=(Lee et al,, 2012) Hilol BHHo| Q= Aow AZMETE, A ol
9] Zpol= NKH|RE AMESIL7] el X|&d dFe ?J%k% Zé-cﬂ BHAZ F
I upudlES A gholl Zpo|zh i), oo dhmujobe Ak A4te] Aa A2 AE
7t A7IHEE(EC) JA] AR F7toll whef 6.5 dS/moflA] 21.1 dS/m=E £obA] [F-a%h R
| 71 & 4= AUsTh R ARY] SRS AlH|ERe] F7bol|l whet wobRl= Adeld oy

l Apol= HERYA] o“ih‘%

4
of
2
o
o o o © e N ox Ko :

X o% oy Y o o
(o]

200 2019EE AIEHTETAN



6.0

PH
B
[=]

o
(=}

MNH3-N[mg/L]
-888888 %8

g

3,000

Kimg/L)
g 8

€888,

Mg(mg/L)

100

o & s 25.0
|

i [

30.0

20.0
15.0
10.0

5.0

EC(d5/m)

1500.0

10000

S00.0

NO3-N|{mg/L)

2,000

'[' 1,500

1,000

Ca(mg/L)

PO4-p(mg/L)

05 055 1.05 2.05

I

i

05 055 1.05 2.05

* 0 S: non—fertilizer: 0.5 S: 10.4 kg/10a; 1.0 S: 20.8kg/10a; 2.0 S: 41.6 kg/10a
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3 40 B njel o] Ajn|ggo] whE ofAufelA L 2] 0] FAIRf Bew A A 7F 3
B Aol Holx] gigtort, A3l oAl Aol Malth 49| AEL TAGOH 4867/
Q3L 0.5ue} 1HEEe ZH2 52,7, 45 2710]3l oy 2o A= 33 17 = Atk EFF o
SHfEFol A 1.39ke/m'= 7 WAL 1,08, OWRF molglew 26 AldTtE 0.89ke/m'= 71
AUck ol ANE & o ofiupepA A0 pekFiol A% NKH| 2O ARG 0.5u5o] At
101 Aoz Uk, shARE ofiulelA A0 AHEA 5 Adzo] AibE SoHkEe] ZHeR o)F
H= 0] AJAtof] AMEEITHKitazawa et al, 2014)F EE 1&g of FA[ELoA] 1, 21ke/m'e)
e BUH AL Sd= AlREY Ay Bk ofyel, By f AFEHAH FIMbEY ek
P 7HE Aom AeEY, ol Yol uf 2AHETE ofy} APAEO| S RARSEO] AlH]
Aol wg s3] FHolE AFE Uehed FFE Ao o 2 AARITE 2.0uF A
oA = H £ 429} FFo] FoetA Fole A2 NK B[R9 HpAGOo =2 Qg HFaFel o5t
FollE AAREY, 7]E AR o]4e] HIRE Al&shs A AYAsl® Qe SARET ofuet B4
A5 Hrbg Aol wE Auiebd ofskz A&A Q] Aulol e THAE 4 S AeR wdEh

=
£
_]O

H 4. AHIAM2[of T2 ofATEtAHAS & & FHEY

Hale & T NESY =2 'é*E
(74/m?) (kg/m*) (g/spear) (°Brix)
0S 48.6 +2.0 1.21 +0.09 25.0 +1.4 5.2 +0.03
0.5S 52.7 +1.8 1.39 +0.17 26.5 +3.8 5.0 +0.12
1.08S 45,2 +7.6 1.27 +0.24 28.1 +1.8 5.1 +0.11
2.0 S 33.1 +5.5 0.89 +0.13 27,2 +2.9 0.0 +0.19

* 0 S: non—fertilizer 0.5 S: 10.4 kg/10a 1.0 S: 20.8kg/10a 2.0 S: 41,6 kg/10a

Al T2 F EY 542 & 59 Ak AlRZE o] RofA R otd A Ehe] pHE 7,703l
AJH] o] 57}6‘01] wlg} pH: 7.3~6.60.% Yol AGS Ueh) Au] 3= Eokgol B Axe}
22 Aol X*7]Z*EE(EC)L AlH|eFo] Wolle] wat 2.1 dS/moflA] 4.5 dS/m=E =oFA 9
ARHAIE YR eH o= NKB|& Folof whE A4k Aa, fEuyolef da A AF A
bl we AaE *ﬂﬁ'ﬂ\l} o}z o] /\]Hxﬂuﬂx]A AX BECEE7} 2.0 dS/mo|3lel Ae 7hot
shH ok & Holu f7lE FY 5 S w2 ECE= WE AR HiE Eole HHE
Azl & 4= ek 24 AT 1o frlE, Z]@r’“ i} vl o Aol glled, AeHA
Zrgo] g2 Alulsko] wolylol whet 2.0 cmol’/kgoll Al 4.4 cmol’/kg® tzobAich,

H 5 AHZo T2 otAmetAA MEHELQ 2hsty

pH EC OM Av. P,0s Ex. cation(cmol’kg™)

(15) (@S m) (g k) (mg kg™ Ca K Mg

0S 7.7 £0.0 2.1 +£0.6 21.8 £2.8 1,193 +185 99 +1.0 20 =£0.1 28 =£0.6
058 7.3 +0.1 2.6 +0.5 23.1 +£5.1 1,443 +213 11.2 +1.1 2.7 405 3.1 +06
10S 6.8 +05 4.2 +05 33.3 +36 1,866 +68 11.8 +0.7 3.6 +10 29 =+0.7
208 66 £0.2 45 +09 257 +9.3 1,592 +388 95 +16 44 +07 19 =+04

* 0 S: non—fertilizer 0.5 S: 10.4 kg/10a 1.0 S: 20.8kg/10a 2.0 S: 41,6 kg/10a
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oM S8tero] fofalA Woldm, EeFEo @ EFRAAT AR FEA Hohl AL B AFS
510l AT 4 AT ol B Ao AFA olAmAAL Mol RAH G o)A
the AE oulshe, whebd ofamtelALs Aol ol e SAOR F7)HQl EopAS
ANjsle] B9 WSES SIS F A4S v TS ARHo ¥ Ao AzEt 7 ofa
sfebAs At A o] AgeFRe] AR ferol] ulAE A% BT £ GRAA i Az
Ago] olfolAo & Ao wetE g

(8 9 +28 ofivebAs A4S 93 A 9718 TF L A8F 73

2018 AHAT 4712 SRel e T S S8, AR, AgEy
w eRo] MAHOR M woror], Axw AgEuls wL -
wteb s LE Aol Agerol F7ktel et SuE wobdi 7
1ol 4 251g, 4vfell 4 280g0.% wobAT
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251 ai
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13 3. 77129 B3R &0 e +H(2018)

7% ol W £ HHYL pils] 43 $40] 14~7.92 Eatos] Aol 6.1~1.002 WL
Holgleh, Ok $-40] A9 AlGwo] F7hel uet F7hBo] 24 ghotort AE Al gepe] uiel
EC7} obdlth, §71%9) Spe SRu AR 2 Aok otk Ed AFolLl Ca, K,
Mgo] B A2 7k 2 Aol7h e,

H 6. 7729 SF Lo ;B2 EY =ts1g(2018)

e p.H EC SOM Ca K+ Mg P»0s
(1:5) (dS/m) (9/kg) (cmol*/kg) (mg/kg)

TLEH] 7.5 2.3 16.8 10.9 2.2 2.3 852
10 7.8 2.6 22.1 17.6 5.0 2.9 1,092
S5 20 7.4 3.0 23.9 17.4 2.9 3.3 1,748
40 7.9 2.2 21.2 12.6 4.4 4.6 1,446
10 6.7 4.6 28.5 13.0 2.2 2.6 1,400
A& 20 7.0 6.0 28.2 11.2 4.5 3.3 1,965
40 6.9 7.9 23.3 10,7 3.3 1.8 1,158
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pH EC SOM Ca K Mg P20s

Hz2luE

(1:5) (dS/m) (9/kg) (cmol*/kg) (mg/kg)

10 7.7 2.4 18.2 11.9 4.8 3.1 900
A hE]H] 20 7.3 3.5 16.9 12.2 6.0 4.1 1,334
40 7.5 3.2 17.8 9.0 5.1 2.4 1,150

AHelo] WE A7 ofamtebAA0] gEL .
wr} 0.2 Brix ¥9Lom, A7ERE 27] 3HR0] 9wl woith 7120 Algwro] Hobdol
Wt PEL s AFelgion 2 Aol

H7 7729 572 <o GE otAmatHA G Hat

X2|UE 1XH4E198) 2XH5E8Y) B

S8 1 5.45 5.09 5.27

2u 5.38 4,95 5.16

45 5,20 5.00 5.10

A5 1) 5.78 5.30 5.54

ou 5.66 5.28 5.47

4 5.59 4,98 5.28

A ZhE] 1) 5.88 5.28 5.58

ou 5.34 5.36 5.35

48 5.56 5.43 5.49

g 5.43 5.00 5.21
20199 7]=9] e el EPE OFATFEA L] o2 94t 48] Aol 71 pefo] WAL

FA Y (FERTE AYstale oA 2 Zol= fiSith
B0

20

= @AM )
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T T UBEE BME
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ad 4. R7I29 SR Lo ©E +HH(2019)

0995 RG] HHYRALH piits FEE7] AR G 2 B, B0 AL NG
Hel 77k wgron], §71%0 W%, 44, 2, vk, SO B Hert 2 Folrt ¢l
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H 8 {729 ZFY Yo mE EY 54514(2019)
i‘i E| LH% p.H EC SOM Ca K+ Mg P205
(1:5) (dS/m) (9/kg) (cmol™/kg) (mg/kg)
FEH] 7.5 2.3 16.8 10.9 2.2 2.3 852
10 7.8 2.6 22.1 17.6 5.0 2.9 1,092
S>& 20 7.4 3.0 23.9 17.4 2.9 3.3 1,748
40 7.9 2.2 21.2 12.6 4.4 4.6 1,446
10 6.7 4.6 28.5 13.0 2.2 2.6 1,400
A& 20 7.0 6.0 28.2 11.2 4.5 3.3 1,965
40 6.9 7.9 23.3 10.7 3.3 1.8 1,158
10 7.7 2.4 18.2 11.9 4.8 3.1 900
A ZHE]H| 20 7.3 3.5 16.9 12.2 6.0 4.1 1,334
40 7.5 3.2 17.8 9.0 5.1 2.4 1,150
ofAutetA A= AHjA] AlEZ AT A AL 8 5 H|wste] 2 Zo] gldloy, EGF
W EC7F A&H 08 Folx|= A0l QUSlth ofAmeAA AujA] A {7159 SR AR
AAQst7] fsto 2d7t AlHE 33 A9 A3 f71EY TH= TR wHE A, Al§RR
40+&/10a 7HA] woFolle prfAdo] wolR|= ALR RAFE QT

Ad 4 271t 9=
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g FA T Tl A

obambebAs AuisHe B 3 gIste] o2 WRE BT AAwT wehd okiute
20] $ETE 95 VLT 7|48 v Fasith okiulebALs 4R 2ARE AT SEbheE
smdlo] et AT Aelq 2 Aot gloltt Teluh F Skl Axdlolvt 295,
AELoh 2058 0.2 Amelo] T4} 43m FaEle AP} QIRIT olelEt fukEle) Uale Azl
ohambebAz &9 FAZE Z7KE Ao BRHT T K ALeld BeEs FAshA ol
AR Saelot, Adwsola fuko] Wora AS o] ofgh Aol opet pas wy
7F A gl Aol W B4 SE S 713E 40w waEglt ofatte Al el
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4.8 2

A9 1) oA AL Aufs7t B o3 #4 9 Al8|TE AL 24

7}, A opaubelAA Aulisrl B EgElEAS pH 6.1, EC, 3.7 dS m ', OM 40,5 g kg™,
GAEQAF 1,118 mg ke, XYl 202 2<% 10.7 cmol” kg, ZF 2.4 cmol” kg, wh
Y4 3.2 cmol” kgt 0]9)S

U, AxHez B W EC, OM, Fa4l |3HdeFol9] gheko] wrom pHie ™Sl

(A1F 2) ofAametAL w7hy Al AE4 S A% AA AHFE 13

7}, ofATEbA AL 428k 0 5uEFTL 1 0RO A ZHZ 1,39 kg/m'T} 1,27 kg/m' 02 wWorow,
OufEF 1,21 ke/m’, 2uﬂak£ 0.89 kg/m' $=Zo0|30S

U B Boks EAF Ay NKAR[E F7bel wet EC, A4, AFY iEﬂ EoH
EoFgofo] Ao Y AW 2wl AHelof A AAte] HAF 1,180 mg L, ZFS 4,057
mg L' 744 EobAS,

oh Bl A A ARESEAL Qe AIMIEE] 20.8kg/10a = RFo] WobX|A] obe FThAHIE A A
o2 ANEANS.

(N8 9 +28 ofimebAs A4S 3 A% 9718 BF 9 A8F 79

7). obamhebA sl AMA ARG AET A SRS S8 Sa umste] 2
E%¥ U EC7F A4 A0 obdt BAMo] Ul

. ohrstebAL AA HA g0 EReE AU A gstel RS SuT
At §7180) Fie SHOR WUEI, ASHL 40E/10a 7 olFolE Sk

AR 9 527170 932 3 BA BB 71 A
7 ofaslelA s e 2ARE A3 SRl sxdo] B AATE AN 2 Aol
Qlol Azeol} 205, WA 20550 R Adlo] BT} 43% FHEL AIF UL,
. SuET 991S 27 ofamtebAL 2o RA7L 7K A0R BHHAL,
th ofATlbALL Bl ofshAN SEE Folth AER Feld US. wehd HE3 )
Yol F& mope Mdstel Aujstan 2zl 5
ohastebAze] 23 ZUE 9lstel Badt 149 A0 WYL,
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