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Does the Application of Organic Fertilizers Improve
the Nutritional Quality of Vegetables?

Masae TAKEDA*

Abstract

This study, consisting of four experiments, examined whether the addition of organic fertilizers
can improve the nutritional quality of vegetables. In Experiment 1, among six leaf vegetables and
two root vegetables tested, qing-geng-cai and radish particularly exhibited the ability to utilize amino
acids for growth under aseptic conditions. In Experiment 2, spinach was equivalently grown in soil
recelving ammonium sulfate and rapeseed cake, despite the fact that soil inorganic N was lower in
the latter treatment. It is suspected that addition of rapeseed cake promoted spinach growth by
increasing soil pH rather than enhancing the uptake of amino acids. At harvest, spinach contained
smaller amounts of not only nitrate but amino acids, corresponding to the lower content of soil
inorganic N, in the treatments with rapeseed cake than with ammonium sulfate. In Experiment 3,
mizuna was grown under 13 different conditions: combinations of six soils and four fertilizers (one
inorganic and three organic fertilizers). The contents of oxalic acid and sugar, respectively, were
correlated with the fresh weight of mizuna positively and negatively. Moreover, the content of
amino acids in mizuna was positively correlated with the amount of N uptake. In Experiment 4,
carrot was grown in 13 treatments similar to those in Experiment 3. Growth of carrot roots in soil
treated with organic fertilizers was equivalent to or greater than that in soil treated with inorganic
fertilizer. Similarly to spinach, it seems that proper soil pH and physical conditions improved carrot
root growth in the treatment of organic fertilizers. Sugar and carotene contents of carrot roots were
little influenced by the kind of fertilizers. Overall, this study showed little evidence that application
of organic fertilizers enhances the uptake of amino acids by vegetable crops and that it improves the
nutritional quality of vegetables. It should be noted, however, that vegetables were grown in pots or

planters, not under field conditions.
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HO# TITAT 1716 30.0 225 118 124 2390 17.0 14.0 12.1 8.0
FIIAIL 115.3 10.2 214 9.3 151 151.8 6.3 117 74 76
R HT A} 0004 0119 0557 0014 0250 0005 0171 0053 0035 0.045
(PfH) P e 0447 0013 0856 0806 0262 0337 0374 0309 0236 0570
ZEHAEH 0.161 0809 0517 0159  0.225 0726 0975 0034 0514 0688
50 50
a7 oF47 e 26 NS
40 .;;Z;ff B A< 0001 20
s mEEAERHE . @IE NS
T‘é’ 30 T T_g 30 B# P< 001
2 B 3 I
Z [LENS Z 2 ‘ﬂ T
% 10 s I L % lo WS !
o L il | o e B
10/15 10/28 11/19 10/15 10/28 11/19

300

250 +

200

e NS
BEH P00

I

150

2N (mgpot™)

100

ShddE N

50 +

[

X3

AEH NS

I

10/28

11/19

RILCVTIICEENBERENEIL

IS5 -N—RRERE, 2ER (RE+HER) X2KEOHBAMICH T 2PE (NS : P>0.05.
n=3) %7]_?3_0



B EERA L v ¥ — Wik $£45

FEOERIZ T I VBRPER SN D &) et (BIRITHE
WY OEMT) THRADPLEEER 5.

Abgo

XBR3 EBTSIUERERLEEAVAIIFH
b
AT HIEO MR R FIAREX L) LK TS
Vv I XS OBRFWINE D Mg @ 2R L (%
4)o pH6 RiiOARHH, ZHEAMETBLUESLT

x4 BEOITEE#ERZ S SO I IS ESORERINE
B 5 = — i b EENI I
it fEE  NOsN NH,N HEFEN 6/14 6/21
(mg kg #1) (mg #7)
FeHF 954 285 1735 2020  (100) 233 (100) 484  (100)
Ak 302 1058 1360  (67) 170 (73) 363 (75)
HHEN2 345 1985 2330 (115) 327 (141) 526  (109)
IRTTIEAT 1459 1789 08 1798  (100) 220  (100) 338  (100)
A% 99.4 08 1002  (56) 175 (80) 260  (77)
RITA 1 1459 172.7 10 1737  (100) 256  (100) 353 (100)
Ak 116.7 14 1181  (68) 169  (66) 316 (90)
DELIET ALK 724 812 1536  (100) 130 (100) 303 (100)
A% 55.2 25 577  (38) 40 (31 92  (30)
SEEANER bR 462.6 10 4636  (100) 462 (100) 67.7  (100)
A% 3827 10 3837 (83 327 (71 528  (78)
BEEHAERK ALK 880 401 1281 (100) 174 (100) 489  (100)
A% 129 05 134 (10) 51  (29) 187  (38)
ST 3 <0001 <0001 <0.001 <0.001 <0.001
(Pfili) JEEE <0001 <0001 <0.001 <0.001 <0.001
RHAER <0.001 <0.001 0.059 0577 0.008

TR AR [AHEN2) DU E .

K5 6/14ICINE LI XFOHEES S URERDRE

= JEEL 6/14 6/21 EFR OTAIVCVE  fEEE v aUm b w73 B
ghk! g kg' FW
FHk Ho {457 10.7 19.3 2.16 1.21 0.004 0.34 6.23 0.96
A% 104 178 157 1.06 0.038 0.83 6.01 0.81
HHEN2 14.0 214 2.32 0.98 0.138 171 6.11 0.72
HESAR) =¥ lap 14.1 20.1 156 1.39 0.003 0.69 6.21 0.51
A 12.6 174 1.38 1.29 0.001 0.67 701 0.39
BT 457 144 210 1.78 1.33 0.002 0.83 569 0.52
A 12.1 185 1.40 1.44 0.002 0.69 8.89 042
RELAET AL 9.3 14.9 1.38 1.25 0.002 0.52 12.34 0.52
A 56 6.8 0.71 1.27 0.002 0.36 10.00 0.36
RELRAEE AL 179 30.0 259 1.02 0.038 1.38 598 0.78
HH% 153 26.1 211 1.05 0.026 1.24 498 0.74
=LA (1954 130 20.8 1.34 1.27 0.008 0.65 9.06 043
HH% 6.7 117 0.77 111 0.002 0.54 9.85 032
baN:iSaxiin T <0.001 <0.001 <0.001 <0.001 0.022 <0.001 <0.001 <0.001
(PfiE) A} <0.001 <0.001 <0.001 0.244 0.653 0.779 0.637 0.001
RHAEH 0.057 0.048 0479 0.178 0.285 0.002 0.025 0.844

AT AR [AHEN2] DM



HFED S E A B T L S L5 o 2 I

R6 6/21ICPNEL I XFOFBHEES SURERDEE

T3 JIE At PrigE EFR O OTAIVEUE WEE T avm o RTI B
— gk — gkg' FW
ES ) 459 193 251 1.20 0.003 0.55 10.2 0.87
A% 178 204 1.19 0.002 0.80 9.2 0.55
HHEN2 214 248 1.19 0.003 153 10.6 0.61
IRITIEAT 457 20.1 1.66 1.36 0.004 0.71 108 0.38
A% 174 1.50 1.30 0.006 0.83 10.7 0.36
FIT A B 1959 21.0 1.69 140 0.008 0.82 9.2 045
A% 185 168 131 0011 0.82 100 041
NEHELELT AR 149 203 118 0.006 0.88 135 0.55
A% 6.8 1.34 1.23 0.003 048 12.1 0.35
RELAER AL 30.0 227 1.19 0.006 1.35 104 0.58
Gk 26.1 203 1.25 0.002 1.10 10.3 0.60
LA ALK 20.8 2.34 0.89 0.134 1.28 6.3 0.68
A% 117 1.60 1.00 0.002 0.71 95 0.49
ST T3 <0001  <0.001 0.003 0.013 0001 <0001  <0.001
(PfE) e <0001  <0.001 0.863 0.050 0.055 0662 <0001

ZCHAEH] 0.048 0.005 0.874 0.009 0.022 0.140 0.001
GBI I AR [AHEN2] DU

20 15
®6/14 £6/21 ° ®6/14 £6/21
2 15 6/14:y = 0.0249x + 0.2788
= 614y =0.083x - 0.197 ® A £ 10 ® [=0.42%
o r= 070" - A
oo A ¥ ° [ ]
= 1o @ B[21:y = 0.036x +0.217 & o°
R ® R r= 068" & A A"
P I\II 05 A
R 2 N (PN b
) ° 6/21:y = 0.0096x + 0.3465
r=0.38
00 . . . 00 . . .
0 10 20 30 0 10 20 30
{EARHTEEE (2) {EARHTEEE (2)
M4 IXFTOHBEED 1 VBEE M6 IXSTOHBEETI/BEE
E7VOEBERE (r) DBICEEMOEE E7VOHEBERE (r) OBRICEEMOEE
(**:P<0.01, *:P<0.05,n=13) #%#7R7, (ns:P>0.05, n=13) %#/~7,
20 15
©6/14 A6/21 ©6/14A6/21
% 15 6/14:y = 0.011x +0.337
A A B/210y =-0.09 x + 11.86 S 10 =065
o A ® r=-0.30% N ®
S E A T A
B - 10 - A 2 ./'/.
+ 'w [ A A K A
L3 & /A
a5 i ~ / A T4 8211y =0.008x +0.300
& 6/14:y =-0.45 x +12.93 r=0.65%
r=-069"
0 0.0 - - -
0 10 20 30 0 20 40 60 80
{EAREEE () EANIRIR i (mg)
X5 IXTOFHHEECTERE K7 IXFTOEHRWREET I /BEE

E7VORBEERERE (r) OBRICEEEOEE E7VCORBRYE (r) ORCERMORE
(**:P<0.01, ns:P>0.05, n=13) %7, (*:P<0.05,n=13) %7,



10 SAANTE S

Ly WY H4w

AT, MRS FEONH, NEEHL, 6 H14
H256 H2ZIHOERNSKE o7z (£5). 20
EDn, HETONOLNAERE & D IZI XA FDERED
TEME S NZTREMEAZ 2 b, I XA F I IERRREZE 0
HC b YR 2 AN T 5 Z L AEEE S Tz,
IXFOHEEDL AKX LD LILHRKX TEh o7z
A BRI I L o TSR 57 (FE5.
#£6)o mEBTD) LPHEEIIH L CTHEEZRL:
DIZvavlEcho7z (Ma, HM5), ¥ ok
IFEBEDIZ VL DT EEERED» 572, WolT) fE
X, 6 HURICHEEERE BB EZR L2, EF
WZE bR EAIEALNT 6 H21H IZHfiEE & O
BldZarol, SOOI ehs, EFREHEEOMGR
E—E Tl <. RESMRMEY O R =IREOZAL &
EBHICHRB L, WML > TERELZLZ EAURER
toit\TE/@ﬁﬁﬁﬁfu&<£ﬁ%MEt@
fHEZ /R L7 (6. M7)e IXFTOHRT I/
2. EBR2 KRy Ly KRS i%#%@iﬁ
A =12 ioff?ﬁéﬂé&%‘x%ﬂf_o

Lfpix. RIS~ AEFE L SERSEOMGRE Z
EL\%HE@@\x%ﬁgmww%%ﬁﬂLTw<
WED S B, HIIS (20000 21, FHhH 5 &
B 3SR L AR R () v L IERR Y v
JE) & AR CRAadh 1B % an L 5SRER R
Ly MEL7ZZD @) % 4205 5 BBEOIEH=E TN,

Iy FOEFREEMERS ERE. B, 7TAare
VBB IO uTy) EOBBRELREK & AKX
THE L7, Bl EIETLZEICE-> T, AFR
DEDCHIHE LT EEIC L 726 T HEZPERL T
5o HHORETIE, 43 L OARERE T~ F
DO EE M ESER VW EAIRENT WD,

ik 4

ES#e
FRFERT T O MR RE 2 3R 3 L MR ICLKIX T
oo h, HHET IV BIIAERKX TS o7 (B
7)o IXAFEFRLY, =Yy OBRFWIVE TV
FTLOIEOEBBEREL L T hoiz, &
I EAMEKK DS TEh o oD E LA L
BOATH -7z (P<005), = v VIFEFIKRETH
BWREFELFATELIEARENTE Y, KER
DEREIX CTHBREREN = VY VOAEFTIZES L Tw
PRI TRECE v, L Ly 73 BRIBED R
bEoz K HIET= VY DEFFHES N
(H8) Zens, HMEEFUNOERVAEFTHMKE
LCgEEMNEET KECEA LT EEZ LN,
BRXO= Y TR, LEREO b O & g
LT, M&ErZNUEoERE, EE8THho /o (F
8)o ALHX & 1) HEEKX TRE D> -DILIRITAHE.
REERET. BELHAEROTETH o (£T,

BT LUEREETEIRVV =D

K7 BEMOIBEZZRSSV=CIVCOEZRNE

T35 — NI =
+i FECE NO,N NH,N HEFEN 7 3 N
(mg kg' ¥ 1) (mg )
FHkH 1459 1145 287 1432 (100) 152 16,5 (100)
Ak 89.8 0.7 906 (63) 171 289 (175)
HHEN2 184.3 1.3 185.6 (130) 1.80 221 (134)
IRYLIEAT 1959 236.7 04 237.1 (100) 0.96 176.7 (100)
% 185.6 05 186.1 (78) 1.19 1732 (98)
RITHEHE 1959 2572 05 2577 (100) 1.29 129.7 (100)
A 2119 09 2128 (83) 149 1514 (117)
REEEIT LK 114.6 458 160.4 (100) 047 73.0 (100)
A% 96.3 0.7 97.0 (60) 0.59 136.6 (187)
KELNERE AL 4229 18 4247 (100) 0.74 2487 (100)
% 3230 14 3245 (76) 0.69 2037 (82)
=LA ALK 1228 16 124.4 (100) 043 934 (100)
% 669 05 674 (54) 0.72 168.3 (180)
SR +35 <0.001 <0.001 <0.001 <0.001 <0.001
(PH) et <0.001 <0.001 <0.001 <0.001 0.024
ZHAER <0001 <0.001 <0.001 0.004 0.003

AT AR [HHEN2] DM

ELNTARDIEOSEF I AKX TILRX o 2 f4

BgNmo
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P<005), SSEAMEATIELELHARIEITL L
b EpHAMEC (1), SEAMEIT REITRAKMED
Epolzlzo, ARERBOAIC L o CTHEOMME:
JE R BRIEATTLE SN2 2 E DB OIEIC D h o
7ZEHEEENEY T, o B RILA IR
JE, KIS DI Y OEFICHE L 25 ThH -
7ol BAHREEAOREICE L THREIZAHTH
Bo DHERFICERE L 7o 13Tl ERSESERIARKX
LD AEKIXTE L, ALRX DR Y 2 & MRS
BEFHIRHB LTV W E 2L 59),
WEB X O O 7 VIEEICIZERHC L BEVHITE A
EROLNLhoTz (F8), LKLY AKX TH
FIARE Do 72T T MBI LR X &

X8 R#ttIE (£ ZEh 51k, B BHEN2)
ERIEE (B AL SETEILR. BTEAE. &
HELR. BERERE) =Y >

BXTR%CTHo70 =IO, HOF vl
F. FLVWERES UL, BERESOEER 2T
I WEEZLNDD, M—, SERERETHETE
WIXDO= v D OFDPFEEED 72 1) O 5 E B
PERWETTH o 7205, THdfbkXo=r v v et
NTHEWMHRPED» - 72 (ERERED»-T2) 720
bz, HINSY 13, 34EIChbsHGREBT, A
B RCHEE SN2 = o 2 UMb ER 0 b o & 1
NTEHSNL ., . O TF VIEEMES o2 LR
LT, BRI L W20, Bo%EIC
LB LFETE 5, AREE M L HET
. ROZEE &L ITKRGOWIDEHE S I, HEE S
O7 Y ORENRD LW REENEZ SN D, RE
BRCHH L - S ERARTIEIEECO B o 72720
(1), #Z, KFAPLVARIZLAHE, huT vk
OWIARD SNz (£8),

UV IR A EHEOFAME, EIZ, B (H
L) ETVRIAFN (FY) OREICL-THRES
DooLhL, ARABRT [ H] LAY
VREITL ., BHEEAIET S LESALNE WS
2% HY s REBRTIALFEIH O H THRHILEL O M
AT 728, SRIGEWREE b TTH LEND
5o

BEEHTOAWERES (RERTHM L LEOHR
M) 2L, BRSO VDL, BRE
B WEREE TS L2 Yy oidp-ha
TV OWEEDNEHNEEZ LEAENLVE VS, L

x®E8 U IUUAREBDAERER
& fEfhE iR 1 - AT

i JEEL FNVIA—=R TV b=A A7 =R a B
TS YUy U /A — g kg! FW e — mg kg’ FW —
IRVLIEAT LRk 145 1144 130 11.1 10.7 491 396 37.0
% 159 113.0 119 15.0 126 429 30.5 30.8
RV A% 1bRk 13.1 8l.1 137 123 11.1 530 345 34.1
FH% 145 979 133 12.2 115 55.8 35.1 35.8
SEERANEAT 95 73 278 16.1 14.3 13.0 59.5 40.7 43.3
% 142 89.3 138 11.8 11.1 519 34.6 35.6
AT 95 119 82.6 16.4 9.7 10.0 60.1 494 46.0
% 132 80.9 177 11.1 117 67.0 52.2 515
=LA (1959 12.2 63.0 128 14.2 124 449 249 264
% 133 103.9 135 16.0 133 479 33.0 34.8
BaN:1Gaxiin =i <0.001 <0.001 <0.001 0.025 0.314 <0.001 <0.001 0.001
(PfiE) ok s <0.001 <0.001 0.369 0.284 0.333 0.928 0.779 0.883
R HAEH <0.001 <0.001 0.086 0.201 0.327 0.197 0.253 0.169

BEA A IEO BT E AKX LK O 2 #=30g N m~
KT =0 Y VIZEBARRDZD, A SR
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R P UCPNEEEOLTIERR

+ig JNEEL NO+N  NH:N 73 /N
-------------- mg kg'#zt e

FHF 954 68.7 0.837 2.362
A% 62.7 0.709 2451

HHEN2 1119 0.283 2442

BITEST 924 177.8 0.210 1.162
Ak 146.7 0.498 1424

RIT A HE 924 185.6 0.338 1.528
Ak 162.3 0.562 1.730

DELIET ALK 81.2 2633 0.903
% 380 0.778 0.849

HELIAERE LR 167.7 0473 0.685
% 170.2 0.380 0.657

HEAARE ALK 412 0.398 0.609
G 377 0.365 0.848

EETARTEOEFEBHE AKX TILRIX O 2 f5

:30g N m’zo

L. BEoORBHER2ADLE, A=V 07
07 VRS TLIE 2P NCERESY
7oA THPBILERIEV DB N2 W T L AHRE S
NTWB? Y, ERBEELIFOHBEZOE 2D, 5
FOFIZL o TREZZBMIHI SN TV R WO
KTHh s,

4 # B

RIFFEC LD, 73 VEEFATELHEDOHFED
SHIHLNE RS2, ALy YT, =0T 0D
HEHFIHT 5 AREREOMEL, 73 BROFI X
DIZE LA, HIEOBEECYWEMEOUEEISERT 5
borifEgsni, £/2. FEE,PLATL I AT L
=YV OMENLT LA ARERE ORI L - T
MESNBWT EHPIRENTZ, LAL, THUERY b
RTIT =V ENRBRTELONLERTH
D LS LSEGITIRAE LSRR TH S, [BFRD
B IEREIER oA CR EIShboNr? | -0
BMICEZ A 720121, B L~V TR T 1T
W, LG AR E AL A S S MR AL ETH
bo HEEVHBREEIC "MEORE” 2ROTWE
CLIFFEETHY. TOHFEIIINZ B0, LDk
) EREECTHEOMESH LT 00, MDD
EOHHL T 2 ENRYITH %,

7oL 2RI EOMEPETHEO D O LFHET
Hotzl LTh, BEAMNT G 2 iy 2 LR
DB ENTWLDOTHIUE, AHEEZDOLDIZT5

LBERDPH DL EZENTIE RS 2\, AR
Ak, BEOERAMMH Z M) BEEOREIIE D
V) HELRERE LD,

5 @ =

AR T, FERL ~4 2170, AHRENEO
Jiti F C AT A A 72 E RO B AN A E S5 2
IR L7z
(1) FEB1TIE, EFoMMEEME2MLRALL.
RFFICBNTT IV BRE AT 288058 W
EEZONTDORF T4 A THo
720
(2) ZEBR2 Tld, e & ML i L 72 158
BT ART LYY TOEFIZEINBO LN
molze LA L., TEOEREERIIHRETLR
o lze FEMMHIORATT I/ BROFIH A
SN LN LA, TEEOPHS LA L
THRI LYY IDEFEMEESINLZLEEZ LN
7oo PUERE, HEOWAEREEREZ WL T, &k
LY ONEERE T I BBIIWMAE L D b S
WMERHE L7z LE Lo 72,

(3) FEB&E 3 Tid, TIEIL 6 fE, AUEMLEIZ LR AR
178 & A RRE R 3, B4 2 M AEbE T,
130ORLLEMETIAF2HE L. S50
DavBREEAT R IEOMBEND D . FEEE
WFHEOMHEDPRED bN, SHI1I2, S XFDT 3
JBRE T ERIE & EOMBE 2R L7,

(4) Sk 4 TlE, FEBR3 LRFkOFHT=0 V0 x
BB L7z ARENIEETHRE L= Y Vi, 1k
ALK CHEE Lz o & el L ¢, WEd L <
FNULEOKREETH o720 KL Lk
12, ARRE AR T 13 opHR Wy H: 230T
KRy, UV VOEFENRILS ok EZ
LTz, ¥EE a7 VREIZIEROMEEIC L 5%
BrRZLAEZ T LD o7,

AABETIE, AREIREOHPEZED T I/ HF]
Arxmo, MExMESELEF2AMENZ LN
MPolze FERIER Y MR 77 04 —HEETHON
725 DTHY) ., BYABRTHEOL N DTIE RV,

E| F2
AFFEDEIZH72D . BT L TLEE s mEE
BERE R Y OB, BRI E O 4 125 <
LFEFo F/o. EEERICOWTITERERREL O]
JLESETRY 2 —) 1o, BEGHICHE L CIE=E
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