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Comparison of fertilizer efflux from soil and amount of nutrients in crops between an organic
and a conventional cultivation
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Abstract

Fertilizer effluents from soil and nutrition contents of crops were compared between an organic- and a conventional
cultivation method by using small pots with 30cm diameter and 30cm depth. An organic type of soil consisting 10.7L
of commercial organic soil, 83g of organic lime, and 98g of compound organic fertilizer (nitrogen 5.0%, phosphorus
70% and potassium 5.0%) were prepared in each of four pots (organic experiments), and a conventional type of soil
consisting 7.0L of loamy soil, 6.0L of leaf mold, 83g of slaked lime, and 78g of compound inorganic fertilizer (nitrogen
6.0%, phosphorus 5.0% and potassium 6.0%) in each of another four pots (conventional experiments). One sapling of
paprika, a cultivated variety of pepper, Capsicum annuum (Solanaceae) was planted in each of the eight pots in the
beginning of June. Amount of effluent water from soil of each pot was measured every two weeks except the first
period of four weeks, and concentration of fertilizing substances in the sample water was examined. Amounts of the
fertilizer effluents were estimated as [water amount] x [substance concentration]. The amounts of effluents of water,
COD, and phosphorus were significantly less in the organic experiments than in the conventional ones whereas no
significant difference was detected for the amounts of effluents of potassium, NH-N, NO,-N, NO,-N, and total inorganic
nitrogen. In late September to early October, matured yellow fruits of paprika were sampled for measuring of their
nutrient contents. The content of Vitamin C was significantly larger in the fruits from the organic experiments than in
those from the conventional ones, but no significant difference was detected for the contents of glucose.
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Fig. 1 Scenery of experimental cultivation.
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Fig. 2 Comparison of total water effluent from soil between an
organic and a conventional cultivation experiments. Dots
and vertical bars are averages and 95% confidential
ranges, respectively. P value implies significant level
of difference between two experiments, and n means

sample size.

MoK, 7H2H~16H TIIAERAE
DR &N o 2R, ENLSO 5 >DMHITIZ,
A RS X O K ESBEATHRIEX X ) HRICA %
o7z (Fig. 3).

3
*okk__
) []
5 *
5 * *kk *
| j
o i
1 June 2-16, 16-30, 30 July  13-27, 27 Aug.
=2 July July July -13 Aug. Aug. -10 Sep.

Fig. 3 Time course of water effluent in two experiments. Black
and white histograms are the results of an organic and a
conventional cultivation experiments, respectively. One,
two and three asterisks show significant difference at
P< 0.05, P< 0.01, and P< 0.001, respectively, between the

results of two experiments.
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Fig. 4 Comparison of total COD effluent from soil between an
organic and a conventional cultivation experiments. For

further explanation, see the legend of Figure 2.
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Fig. 5 Time course of COD effluent in two experiments. For

further explanation, see the legend of Figure 3.
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Fig. 6 Comparison of total potassium effluent from soil between
an organic and a conventional cultivation experiments.
The mark, ns, means non-significant difference. For
further explanation, see the legend of Figure 2.
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Fig. 7 Time course of potassium effluent in two experiments.

For further explanation, see the legend of Figure 3.
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Table 1 Comparison of total effluent of NH,-N, NO,-N and NO;-N
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Effluent Organic cultivation Conventional cultivation P-value
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Fig. 8 Comparison of total inorganic nitrogen effluent from
soil between an organic and a conventional cultivation
experiments. For further explanation, see the legends of

Figures 2 and 6.
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Fig. 9 Time course of inorganic nitrogen effluent in two
experiments. For further explanation, see the legend of

Figure 3.
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Fig. 10 Comparison of total phosphorus effluent from soil
between an organic and a conventional cultivation
experiments. For further explanation, see the legend of

Figure 2.
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Fig. 11 Time course of phosphorus effluent in two experiments.

For further explanation, see the legend of Figure 3.
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Fig. 12 Vitamin C content in matured yellow paprika fruit
cultivated with an organic and a conventional soils. For

further explanation, see the legend of Figure 2.
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Fig. 13 Glucose content in matured yellow paprika fruit
cultivated with an organic and a conventional soils. For

further explanation, see the legends of Figures 2 and 6.
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KB H%E 3 2 HET, $42bbI3ITLFERM
BV, BT K comtEd» %972 (Fig.
1. BHA» o0 yoiificB L Tk, £ 0%k
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Yy 3 v CarfmidAaaRas X o R 9 T EATH S
KOREXYVEEIEL -7 (Fig 12). HETHHHA
Sk #EY T, Y- oy IV CEARI
150mg/100gTd» V), SR OEBEOMEATHE: Tl
B, AR TSR EI YV ZWETH e
5.
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V% ElloTWwa I 2 RIL, ABEHOREE
2T RO, MORFEEIZE S b
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TL YYD Y I CEARIIARER & EITHES
TEFZRLYT, ABHE LTI ATLES VL
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W RERPESNT VR,

RIFFETHI 72287 ) 7 & [l — i CEfs 7z i T &
Y=< TIiE, AR EEITHEERTESY I ¥
CHEARICHEE TV ERESRTWEY. LR
XTI, MY MIRALZZS0ERBRICHY, ¥—
< I330~50gFEED R MR L -3 NTH
D, ZORBNS, V- R ETERICH S
RODODLDBHNENTZEEZLDONHKRTH S ).
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(100gH729) FHFY¥—~ »76mg, HK¥—~<r (G
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LENTBY, F¥—< 0¥ ¥ I v CohmITig
THHEEBE— O 25D1IZTELR Y. ZDZ
LD, E— 0¥ I VCEAERIIEIERDD
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ERHoTHIAEARTIE R, T4bb, #ETIE
=<y THEY IV CHEARICENEL 2 HEM
FHEETERVWEWVIZELTHL. wIhIZEL,
= YR HEVI)BIEET200/EHOEEETH
D, b ETLIHFE—< L IZBWVTIE, ¥4 3
YCEARITHT 2HABBI OB IHEFTE LW
EEZTENAI.
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WX o TERLMABDEDEALL, 5l o F2ER;H
MO — ML REwmEEL L BATRTH L. Ok
DOWMEOHME, LD X9 RARIEEE A TR~



ARAREE DRI & R # R

DIEENE S DOFH 2 HH LoD, Wirik AIE D5
B aWIMERLZENTEDLNREZWLNICT D
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E

RIfGe % BITT 51 H72 ), HEFEBROWT % $2 it
LTS o TREMRFFAEITEL Y Y —DF
B, B L OGHEBOLGHT &2 4L < 728 5 72 MRSFH
% REHAETFLRECBILPL LTS, 72, €43
YCRINA—ADERBEIIOVWTHEERZYS %
Who 72 MR FZ=B T O R AREFRAEIEH P L LTS,
B, AWFFEIE, 20104 BT HEH R A AIGRHAE A
RS2 I OFEMFELE LTEBLZDIOTH 5.

51 Ak

1) HREEDOHEAEIZH T 2 AW IO RFEKITD
W,
http://www.maff.go.jp/j/seisan/kankyo/yuuki/
pdf/d-2.pdf

2) MEEEE (2004) REEOMEICHRT 2 EEA

i OBLR. BEZEF0E7E 3(2): 127-132.

Alyson E. Mitchell et al. (2007) Ten-year

comparison of the influence of organic and

3)

conventional crop management practices on the
content of flavonoids in tomatoes. J. Agric. Food
Chem. 55(15): 6154-6159.

HRIE .2 (2006) A HREF3E O i E ATl 7E O #E
EIEE. EZEgE 5(1): 1-5.

ARVEA - AR (2003) AREHEEARBIC BT S 0
IGNfEDZEE).  HUHEEWATZE 134: 1-4.

g ik (1997) R#2» S 0%F - ) » ot
. HARTIEIEEAHERS 68(6): 708-714
REMAMSTE Yy — RQ7 Ly 7 A% flio
72y 3 v CoORERE
http://earlybirds.ddo.jp/bunseki/topics/
RQFlex/rqvc/rqvel.html

MR REREY;,. RQ7 Ly 7 XA fniE
F— A D 2 DB
http://www.pref.okayama.jp/norin/nousou/
noushi/seikaPDF/H12/H12_0013.pdf

4)

5)

7)

9)

10)

11)

12)

13)

14)

15)

16)

17)

KW RFERG Y 7 —. ML FOBWL S
A F OFICHE G & L MR TR T & 5.
http://www.pref.ibaraki.jp/bukyoku/nourin/
engei/seika/pdf/h21/s21.y03.pdf

FND7F (2010) FLETHEH A% 262010, L
FAER IS

BT & T - RIET (1999) ARERE: R <t o
m L & . HARR ARG AEE10: 32-38.
T ET - BRI (2002) EEOENIZE S
BTSN~ M REORST O, MIEHEEX
T RPHE 7: 115-125.

EEE & T - RHWT (2002) EHLOEWIZ X
AR N~ oS, HARRANSAE 13
163-167.

ANRRIE - EFBEART - 4ARIE (1996) A ST
BRFH (P b - =< V) OREMIIL LT
. B AY B IERA I FE R 10 29-

33

il - HEAE - AILEE (2010) ERIES =
b= MBI SRR L BT MO

H#V. HARR R L REE 57: 314-318.
FrILRC - B URUERL - BAVINE (2008) FK&AE&

L ¥V OSVEIITHS B AR L BT 0%
F HARRMPHA AR 550 494-501.
fEsE e - HlE Ay (1997) A B HYEF 3R O il
CRAESE. LR S 2 32: 91-94.



