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Chemical Characteristics of Soils Cultivated by
the Conventional Farming, Greenhouse Cultivation and Organic Farming
and Accumulation of NOs in Chinese Cabbage and Lettuce

Sohn Sang-Mok - Han Do-Hee - Kim Young—Ho'
Coll. of Agr/'cu/ture‘, Dan Kook University, 330-714 Cheon An, Korea

ABSTRACT

In order to get some basic datas on environmental friendly funtion against soil and
water pollution and safe vegetable production by organic farming, chemical
characteristics of soils cultivated by the conventional farming, greenhouse cultivation
and organic farming and acumulation of NOs; in chinese cabbage and lettuce were
analysed. The highest value of NOs -N in 0-30cm subscil of organic farming was
found among the 3 different farming systems, and it was 3.6 and 6.6 times higher
than those of conventional farming in chinese cabbage and lettuce respectively. P20s
also show high accumulation in the rhizosphere of organic farming compared to
convnetional farming. The accumulation of NO3; -N and P:0s in the rhizosphere of
organic farming were similar to those of greenhouse cultivation. The NOs
accumulation in chinese cabbage and lettuce by organic farming reach 3224ppm in
chinese cabbage and 2543ppm in lettuce and it were 4.7 and 6.4 times higher than
those of convnetional farming. It is urgently necessary to introduce the basic
standard of IFOAM, EU and FAO/WHO Codex on organic agriculture into korean
organic agriculture for operation of environmental friendly system and production of
safe vegetable in terms of NOj .
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I.A4 o

FULEF7 FAS HEol §71540% U Fa5 Aol o] FuHE FA
o v
AgAst 5ol BFEFALETAU £7159 Adatn ol #7159 S5

F7h F7hst glow Ha MEA dde {7)EdE devigE dAH o £§
AR T dAT AFzA =2 7718 AW AdE s frledZe] FAY
L AFe FARIAE HA3n o

of ol oz JAdsa gon, &%

2 fA7lFdEe AAFHEY A A
e AR FABAAQA Aoz osstn urk 2y B dARH T A
T &(1994;, 19945, 19932, 1993l &8 F=/71FHel A F71%d 71274
IFOAM 7] £319(1994), EU 715418 (IFOAM,1993), Codex 71% 412 (FAO/
WHO, 1996) T3 d¥ Fold #71ed7l=s HAlstn glen friegHoz Autd
FAFY NG FHo] BVYFAEEY 233 Eun RuFu gl #v ojyz} =
HEEAAA(1996)0] FAF ANATE £4 AFHAME FrledEc] AR FUAER
O B Aoz ueya Qo o9 ddoegzE FIAFIIFHY FarlEe]l 2374
F715H e o8] 2 dF F5F7t8d BEA ol &dd AYAA g&sfe 3} d=/7)
THol obA7EA F WM SFFFHIE Bol O HH e FHe #EE VHE A
F8Fo] AA(E, 1995 5 & 7, 1996)=H L Ut

ARE 8785954 Ag Jad {159 FAMATHLE 45t HUAzA
A7, AFAEA, FELFA &l 5 AFALYLl F7E dFold. =F #U1F
e ARAFES A 1%A 20003 et oF 5%WE 7t FIHE R
2 4FH3n o wHA FAGI Y V12T Ed Aold rleSs TAske #=E#UlE
dol A BFEAAA A/ HF 87 IFH} FrisHes AdHE FU4E
o] Ao kA FAEUA A Frivt HHds] e7HI e At

old £ =EAME FF/H715HY FFRAA 73 GAFHEYN Ves HES

524 71 #dEy, ALAN, §71eUE AAsE BMERY Edsiety AE

o zZHZhe) F RO AAE wiE, 4Fe] NO; §#& vla B4dsen 2744 2
€ dleold,

¢

II. ¥ 9 Gk

1. ZASTH S AR HF

s7hel MMl R WEs 4F Al £l GRUH R RN NOs WA Aol
S robpy] Slsl 969 TURH 9UWAX FU1E FANG G W, oA SAGIA
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By, A4, /715 5 Aued R ANREEE 4L APFHES 6074, A
AANES 3671, F715HES 304 TFE dJdAst] ESF HEHE AHsAT

E¥9 739 0~30cm, 30~60cme] ZHeoldM Frtd 32d HE& AH3A FA 4Ce]
ste] AME ez st EHEgen, M R} FFE A4H 1T 33Y
AHATF FA] 4Tol3te] AAF ez vt £33 ATt

2. BMYHY

O3 §F2 E coli AX AABLE U (Kicke 5, 1996)L o] &35 B3It A
e upd EY 100gS Aol 005N o CaCl £ 250me Wol 308 wut & of
A No 2 filter paper2 33 F o] F&Fd F 01lmL #31 formate buffer EAE
7} F dAB E coli suspension® FY 3l 37ColAM & @sdcist 208 £ 2
m{2] nitrite test reagent & 7}% ¥ UV-spectrophotometer (MILTON ROY Model :
SPECTRONIC 601)& ol-&3td 540mellA FAstHch A Exe] Aol A 4
o] wiFel 4FE 247 10g8 HFEY FFHFF 100mE ¥ol 1AHEe mukgk & o3
A No. 2 filter paper2 383 EF NO; A3 72 wyor A& 9

pHE AL &3 vt A8 10gd F/HF 50me 718t AJg9 $HF9 v&g 1
5 2 RIS 3 olE 3087t ¥Esle pH meter(5-9- vz A2~" Model DP-135M
pH/Ion meter)Z A 3Gt ECE pHE &FA387] Asle] ZHF T2 15 2 ¢ £48
o] &3t EC meter(ORION Model 115)2 & A3t}

B9 T-NgH-2 Kjeldahlitiol gAsIe] A3tk AxAR 05g9 HSO4 20me 3
EZviA 2 Fidd EFEY 5g& Jhete B3l§ & WZE e NaOH sme 7tgt & 5
FARLe FFso] e gAe 0IN HCIZ HAdA Padoel & w7t A
ol& AAtsld e 38 POse Lancaster o] A8l Bt &5 e EX 5
g 20me QA HEAE Wo 1083 JI"HF F o H3ted 1-amino-2-naphtal-4-
sulfonic acidell €% 8 Bd(Mo) FHier EAsgr. & o439 3w ammonium
paramolybdate &£ 6mf, 28| 1-2-4 €98 04md H& ¥& F 30T A 3087+
A A 7] & UV-spectrophotometere] A 660mmoll A 243l At}

. #EHR 3 #%

1. MilsyY SSA0/0 WHE =2o] =5ty MAQ Xl0|

Bl AFE Ausls 7t Auisyd EY dolod wE IdH5AHAEE dots)
7] A3 HAsH EG AEAN BEY F1H EY AR ES3EA S EAE A
E <E >3 2o,
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w3 Auj o)A pHE 4yt #3%5Y 640 Hladd, AdAQuE 62, K715H 59 ol
3, A% QiAo e dut #8967, A4 65 7] 572 YEY AW #PFY EG>
A ES>HUEYE EYY £OoE pHIE WolA L U&E & F Utk vt #dw
Y Ednd AldAn EFo] AAHT Avtn & A F(1994)¢ rRug dAFE A
ojlp #2715 EU9 pH/t B2 AL EY 59 #F7189 &3 #43 5 Ad=He A,
A Q1A 59 84 AlEo] EY pHE #HAAF]7] W& (Charles,1992; Frederick
5,1993)0] 2t Azt

B3 Aujzle] T-N &3 #dsdz AAe 3 A A7t gldiey, {7
99 A$ & AusPrd £ T-N §3F& Yl 45 AuA Y ZSd =
Z A gt 2e AL Bola JEdH, ol FHulg AlLFo] FUge] ot T-N &
Fr Z/Hgn & o] 5(1996)9 B1et dAFe Ae2A FIETF T wE
FAg Aot

#AEY, ALAN, fFrleHeR WFe 4FE Auste 0~30cm SHEYY F&
AAHP05)9 AAF BEE <2y 1> 2o #dsy EL9 56%7F 400ppm ©] 39
FEUMEFE Hole B {7y EUY 56%= 800ppmeolite] fFEJMTEFS Y
By dREEY F7)5Y EYlA AP HHG] dojv AL S ¢ F AN

B PO F G4 wiF Qe A dvt B =] 7} 498ppm, Al 670ppm,
7] 769 ppml.2 #AFW EAYERTE AN ES AAHAN EGEROE f71F8 E
Fol A A Ueldon, 45 AuAN= duk &8 327ppm, A4 521ppm, 71 938
ppml 2 Auk AP v Al EY AlAAN EFROE F715H Ed
A A Udelgo<E 132>, ot EduU A4be] HHu&o] 436ppm (k111,1993)0] 2}
a3 A waste] AN f71%Y AL elFE 15, 1.89 & solen, A3
o] Agel= 1.2, 228 EA YERd Aot

Table 1. Chemical characteristics of farmland soil practiced by the different farming
methods.

Farming method Corp Soil depth pH T-C P05 EC
0-30cm 6.4 0.04 498 0.8
30~-60cm 6.2 0.03 159 0.5
0-30cm 6.7 0.02 327 0.7
30-60cm 6.2 0.02 206 0.3
0-30cm 6.2 0.04 670 16
30-60cm 5.8 0.02 220 1.1
0-30cm 6.5 0.01 521 1.3
30-60cm 6.5 0.03 315 0.6
0-30cm 59 0.17 769 2.0
30-60cm 55 0.10 717 1.6
0~30cm 57 0.12 938 2.3
30-60cm 5.3 0.07 462 1.5

Chinese cabbage

Conventional farming
Lettuce

Chinese cabbage

Greenhouse cultivation
Lettuce

Chinese cabbage

Organic farming
Lettuce
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Fig 1. Frequency of P2Os content in 0-30cm rhizosphere of chinese cabbage and lettuce
cultivated by different farming methods.
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9% ; & &, 1996) #71ERRE A& HEE Auste Aol FrlEdel
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B1 Wma dHste #E4715d0 H9eE gt BAY 39 susn wwEd

e AURA EFLARAL BFAo5Uel FRA ] AAdE BEAIE
ol #7159 d EFUSE FHPUS FASIE ABAue] 27HE JYEol *5
¢ A% FPolu 22Hu 5 AR AsFTT FHHD Y TAR/EY 7
ERUE, 199, & 5, 190 Fgstolobet Brbn 4zEch

FEECY BEHE POsgH v A4S Hel w3 Auixe F¢ BYPFHE
% 0.8rnS/cm, A A EY 16mS/cm, F715HEY 20mS/cmE F7]5HES] 7HF
Eoton A Auiz| Al AHEAF 0.7mS/cm, AL AMEY 1.8mS/cm, K7 FHEY
23mS/cmE F7IFHEYo] /M Ut ol #7154 AuAY dFFAAES B
A Ao H]Ble EohE 7A4(1996)e] B9t dxshe Aol
A w3 2 AFEQu e AusHd ZHRHELGSY NO; -NTZHS Yebd A2 F20]
th B8y THEL0-30cm)W NO; -N &3Fe wF, AFolx Z+7z 6~50ppm, 7~
33ppmE YEFW O, AlAdAu E%el ¢ 8~212ppm, 22~228ppm, 771FH EY 4~
256ppm, 5-255ppm e 2 f71%%¢ E%Q NOs -N¥Fo] Al EXH 8=3tA 2
ZA8S Vet SAEYW FF NOs -NgZFL vl ¢ a5 EF 18ppm, 4
AANEY 64ppm, S71 5 EY 64ppm o2 waAujol wls) Al A8 364, 5715
362 EA Yelwten, 459 Az #aAuA R AldA 538, f-715H 66
Bl o A JeEY #71%W 57tERe THESY NO: -NIAHol 443 ez yE
g, olE <adg 2>9 2dE% NO;-NIHF Wl vx EXoM tf& X3
AL+ AU

Table 2. NOs -N content in 0-30cm, 30-60cm soil depth of chinese cabbage and lettuce
cultivated by the different farming methods.

. Range of
Crop Farming method SOI(I de)pth NOs content ‘Azxggag—eNconte?t
em {(ppm/F.W.) 3 ppm
Conventional 0-30 6~ 50 18
farming 30-60 5~ 60 15
Chinese Greenhouse 0-30 8~212 64
cabbage cultivation 30-60 9~ 87 36
Organic 0-30 4~256 64
farming 30-60 13~160 71
Conventional 0-30 7~ 33 13
farming 30-60 5~ 23 11
Lettuce Grefenh(.)u se 0-30 22~228 69
cultivation 30-60 13~200 48
Organic 0-30 5~255 36

farming 30-60 9~198 70
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Fig 2. Frequency of NO3--N content in 0-30cm rhizosphere of chinese cabbage and
lettuce cultivated by different farming methods.
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715y Edol w3 A 2u, 439 A$ 159 Eokth

Fig 3. NOs;-N content in 0-30, 30-60cm soil depth of chinese cabbage and lettuce
cultivated by different farming methods.
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(1993)2 #7712 ¥8E AA&T Z ¢ AFFE NOs-No| &= XstF 249
Ade] drhx gFem, &3 £(1993)E 50 t/ha o] #7112 vlE HGA LA A3}
29 NOz 8¥°] Hstdgx st

THAEY F9 NOs -N#FH d¥=(EC)Y @ h?r s 74]:3_‘- A% "*34—"- a4 4

st 2o wiFe A ABAFTIE 0607, FFE 05 de ZuauArt dA€d
ol T EY T NO; -NFIFH 5% Ao 1 ol % é’l& oA } Al%a g T 3l
on, ol dEES &ol&ztd 19 Ao FAAA doH Fol2 F dExd st

F 2 9%E "AE HAol NOs -Nojgte o ‘:(1983J1L A 50190 Bi 2 g
NOs -N3 ECt #e 2##AE 7z glew, AdANAs} {715HARA 2
NOs -N3¥ He] 748 & EA7 €92 & /v 5(1985)9 Rt dXste oltt,

Fig 4. Correlation between NOs -N content and E.C. in 0-30cm soil depth of chinese
cabbage and lettuce.
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E Auisyd 57ERe] ZAEY AR S BHE A, AdAAY G159

A2 Bk FEUM, HEE, NOs -N #Fo] 3 Aujz| ko v 25 A
etttk 53] frlsHES AdANELH v =AY 2F 24 JdEided, ol &
Z18u5E Fdd AlEA EGUY N, P, K §%o] F713tthE Hong(1996)8] R et A X
3t Ao, NO:s -N&#Fe 8L g /7lsgel #71308 Algojgte e ¥y
Hog HEgol AR 3 Ha, A F EE FUAHE TEE =R geE=z F
Eo] 71 ®ol He g dv ALHEY 8FEE FFAI7] A8 dhFe #71d ¥g
Al 4 gl fIN:, ol AF}HOE NO;-NF#E 28 Edd gz n= oz
P05 59 £34-& o7I(& 5, 1996)3HA HAokn Adgrc)
ol& M3 st TARIIEY VTS EFE FEHAVIFEEY S 2HE
%o AFHH A7 FAAH &I (UBA, 1994 ; Green peace, 1992)9} AAitg &g 9
g FA0d 9F ZA(Green peace,1992)7 H7tH 1 ol F9ste] F7Aulgw
S A L3 ZAEE Auste Aol frisdeldte FFHRIITEA AndA o
ofF & o= AzZdr, IFOAMI994)e 7| &<, EU #71% 93 IFOAM, 1993),
FAO/WHO Codex(1996)9 f715d w74 SolA A2 dsuigt 2o suAE A
v, &2 FHAEANE T EFLE {9 B ZAEE Auistn P
YR TFE 98 HEY FEHHE AFHoR AT E FAFIITE V1EFUY
AHUEE FE3lE FFF75d 7IETS AFE BAAM FFR7IEHLS B
NOs, P:0s 5 4RHAEAES 3y e Aoz gagdrh

of [

2. Muisgol me HEALH2 NOs &g 0|

AulsHol M wFot AFe] AR NO; J¥ % WA BoAe <F 3>FH
2l w39 NOs AA#Ee #ssHAvl 430~3410 ppm(H T 1586ppm), A4 AH] 904
~4631ppm(H F 3077ppm), F715 W Al 2135~4742ppm(H ¥ 3224ppm)el At A A
% NO3 Z3Ze Ay A 472~2455ppm(H T 1537ppm), A4 A8 1608~ 3452ppm
(B 2455ppm), 715848 679~4680ppm(H ¥ 2543ppm)ol At vl F9 AF BT
Agt FYPF < AHAN < H715Y 22 AEAY NO; A Fo] o, 3
vl wjSe FHFo] o L Ao YErwrh

ol F7%Y Are NO; o] #dwy Arrd =& AL 5d9 A5 &
AFH Alxol w3 %715“*‘ AAa2l NOs AHFo] R vobE Rauter & Wolker-
storfer(1982)2] R e} AWt Ao 2A {I1EA Lol «1 AstE B R7IEAY F
T 2 FHH A & o] ZE 1 A287EE X AT g AYHL USFE BIE
I 2, 1993 ; £, 19942 5 <, 1995, 5 & 5, 1996)31 11 MD}—E A2y o},

A AusyEd wE AFe] HAEAU NO; X FEY £x e <O¥ b>odAM &
A v eE Zo] AFel 79 NO; A3 @o] 2000 ppme & o] #PsyAmey HS
11%<9 wkdo] A Qe 81%, F715HAM 79%= AAdAuiet FrisHoez Aud &
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%9 NO; 3HFol 42 £ A0 ushron Wi A9ols UM 18%,
A A 83%, f715 WA 100%2 et 8T §715HoR AuE A3e) vk
NOs Mol Eghth ol A Ax(E 5, 1995 ; 2 5, 10049 §715 340 A
20§, 1994 5 &3 2, 1993 5 &, 1994 5 & 5, 199%6)9] NO; Y ¥ &Fo] Bysgos
A Aaol wa Erhs Bue AHE Holn

oo o

Fig 5. Frequency of accumulation NOs in chinese cabbage and letiuce by different
farming methods.
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Table 3. Accumulation NOs in chinese cabbage and lettuce by the different farming

methods.

. Range of Average content

Crop Farming method I\gg); m;}?‘%r)lt (NOs ppm/F.W.)
Chinese Conventional faljmin‘g 430~3410 1586
cabbage Greenhouse c.ultlvatlon 904 ~ 4631 3077
Organic farming 2135~4742 3224
Conventional farming 472~ 2455 1537
Lettuce Greenhouse cultivation 1608 ~ 3452 2455
Organic farming 679~4680 2543

3. ZUELL NOs -NEZI FHEXLHS NOI-FHBQ| MR
CTHEYW NO; -NF & A2 739U NO; A F3e] 4udAE ved Aol
a4 6ol

Fig 6. Correlation between NOsz -N content in 0-30 soil depth and accumulation of NO3
in chinese cabbage and lettuce
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ZAEYY NOs-N&ZFI i 7R NO:IAF AdAsmes HWHF
0437, 4% 05572 Ao ABBAS Yz ded, ot ZHEFW NO3 -NFFo]
Z7} 42 Wi A3 NOs dFFe] F71gE& JehdE et o EY T
NOs; -Ng &Fo] £L5E A2 NOs I8 o] Boprthi ¥ Claus(1983), Scharpf(1991)
o} B2 U GAMESe] Fr1ANRY FgAEon THAESW NO; -N§Fo| I
AAHY, ol2ds #71%d MAH NOs Z&HFo| #y¥5y Aio] v ¥ BRI
&(1994; .9, 1995;.2)8] B9 YAsle Aot

V.3 &

2 A #% 471599 BARAA 7153 AFAE AN V5e AAAY A9

ANzAeE £H2A Q¢ BUE, AHAN L f75EE AAtE Y B
o shex 4dD AUBAES NO; $3¢ v Bysgon, 1 A3E okshd o
&3t 2t

1. 57189 E¥e 8% 0~30cm ¥H NOs -NgZF2 w32 2§ 64ppmoE
A A EF 64ppmT FUE L AHFL Bl HPAujA| 18ppme] ¥l EHA
368 Egkth @W AFe Aot 8ppmoz 23 AHAM EF 69ppmiE Tt
Boton #yEy EY 13ppmel v 66w =kt

2. 5715 ERS AZELNM NO;-N&H HA wjF9 ZF$ 7lppme =2 A A
vl E9F 36ppmETH Eken, #AEY EY 15ppmel vt 4T7Hy E3tTh AF
9 A% F71%H E% 70ppme A4 EF 48ppmell ¥ Fteon #
#x EY llppmel Hl & 64 = %tet.

3. 2HEL P0s A F A #7159y EY (W5, 769ppm; A5, 938ppm) > AlA
A EF (w3, 670ppm; A3, 52lppm) > #BAFH EY (MF, 498ppm; A F,
327ppm) €22 ETH EC 94 #7158 EF(20-23mS/cm) > A A E%F
(16-1.8mS/cm) > #PFY EL0.7-0.8mS/cm) T2 YT

4. SHEFW NO;y -N§ZF3 ECoe] dragaolA & (r=060"), 4Fr=059") =
T2 A9 AHdAE B



Korcan Journal of Organic Agriculture 5(December 1996) Copyright 199 Korean Socicty of Organic Agriculture
162

5 A AU NOs BHFL w9 39 F7]%%(3224ppm) > A4 A6l (3077ppm) >3
[o)

89 (1586ppm) o2 Egon, AFe B¢ F71FH(2543ppm) > Al A A H)
(2455ppm) > B85 (1537ppm) ToF E U

o
rH

AESUW NO; -N&IFa A2l NO; FHZFS Wl

(r=043"), 3 (r=055")
25 52 Ao AUBAE Bt

i
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g |

FTHFASHAIR199) ¢ AL ANFEHF Y A&

HAZ, B9, &3, Hdd1990) : AdAuR EFe B FE4 B A+, £
& 478 Ad7ld =84, pp57-6L.

whil g, Hdefsl, AFE, SRE09M) ¢ F8 =, T RE g FUHAH dY, §3E
G| 583 7], 27(3):238-246.

HHHA(19%6) @ FEIEY FHHA}e
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