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Effects of long-term application of NPK elements, organic matters,

and soil amendments on rice yield and paddy soil chemistry

Yoshinori MIURA, Yasushi MATSUMOTO!, Masaki SASAGAWA?

Abstract

We investigated the yield of paddy rice and the soil chemistry of paddy fields by long-term continuous application of
NPK elements, organic matters, and soil amendments at three experiment sites of the Fukushima Agricultural Experiment
Station. The locations of the three fields are: Central Station: Koriyama City, Aizu Region Research Branch: Aizubange
Town, Cool Weather Damage Branch: Inawashiro Town. The results are as follows.

(1) Rice yield

We used refined brown rice weight for 10 years from 1996 to 2005.

The effect of the NPK-element elimination is that the non-NPK plot has the lowest yield, the yield is reduced by 40 to
50% compared to the NPK plot, and the non-nitrogen plot is 30 to 40% lower than the NPK plot. In the non-phosphorus
plot, the yield was 20% lower at Cool Weather Damage Branch than in the NPK plot. It was considered that the low
temperature in the cold region had an effect. The non-potassium plot showed a slight decrease in yield compared to the
NPK plot. The application of organic matters and soil amendments generally increased the yield..

(2) Uptake of nutrients in rice

We investigated at the paddy rice maturing stage in the year when the experiment was completed (2005).

As for the phosphoric acid and potassium concentrations, the concentrations of the leave and stem of the non-phosphorus
and non-potassium plots tended to be low in Aizu Region Research Branch and Cool Weather Damage Branch, which
have long years of continuous application, respectively. However, the concentrations of panicle did not tend to be low.

(3) Chemical properties of soil
The soil after harvesting the paddy rice in the year when the experiment was completed (2005) was investigated.

Exchangeable potassium content tended to be low in non-NPK and non-potassium plots without potassium fertilization,
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and high in plots with organic matters. There was no clear tendency for the total potassium content to be low in the non-
NPK and non-potassium plots.

Truog and BrayIl phosphoric acid contents tended to be low in the non-NPK and non-phosphorus plots that were not
fertilized phosphoric acid, and high in the plots that were treated with organic matters and soil amendments. In addition,
the difference between treatments was large in the order of Cool Weather Damage Branch > Aizu Region Research Branch
> Central Station. Total phosphoric acid content tended to be low in non-NPK and non-phosphorus plots, especially in the
Aizu Region Research Branch and Cool Weather Damage Branch, which had long experiment years.

(4) Example of utilization of results (Contribution to measures to suppress the uptake of radiocesium)

After the accident at the Tokyo Electric Power Company’s Fukushima Dai-ichi Nuclear Power Plant in March 2011,

we have been promoting the reduction of rice straw together with the addition of potassium fertilization in order to suppress

the uptake of radiocesium in brown rice. The soil data of this experiment was used for technical information to convey to

farmers. It will show the importance of this experiment.

(Received October 29, 2021; Accepted March 4, 2022)
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fiyelsy 51.1 173 485 531 0.65 037 099 0.15 024 067 0.64 1.49 0.59 20.06 11.70  7.40
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fEEE R 34.8 98 384 390 0.76 051 1.23 0.25 027  0.68 141 163 0.42 18.60 10.36 5.36
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IR 09 19 48 7.6 03 11 22 3.6 15 5.9 1.7 9.1 120 307 156 58.3
Y T L7 31 81 129 03 10 35 4.8 2.3 9.1 2.3 13.7 153 370 264 78.7
Y 15 27 61 103 04 15 26 4.5 0.6 2.9 1.6 5.1 1.1 252 152 51.5
—EH 27 33 70 137 06 20 3.7 6.3 2.9 8.8 2.5 14.2 16.7 347 222 73.6
bbb+t 20 3.0 91 141 04 13 43 6.0 25 120 3.0 175 29.0 527 365 1182
HeE 28 37 114 179 06 19 42 6.7 3.4 146 3.5 21.5 208 378 256 84.2
HEAR + ik 3.0 37 101  16.8 05 16 52 7.3 34 159 3.9 23.2 326 60.2 37.2  130.0
e Bt
SN} 0.7 1.6 40 6.3 02 07 19 2.8 1.2 5.2 1.4 7.8 178 376  17.2 72.6
lsE S 0.7 20 48 7.5 02 10 27 3.9 1.4 6.2 1.6 9.2 182 392 209 78.3
WY iR 1.2 23 107 142 0.1 02 3.1 3.4 1.5 108 2.5 14.8 256  51.8 266  104.0
Y 1.3 23 78 114 03 12 39 5.4 1.3 5.4 2.5 9.2 240 527 250 1017
“E#E 1.2 28 7.0 110 03 14 3.1 4.8 1.8 9.1 2.0 12.9 285 524 206 1015
Wbhb++t&k 1.0 1.9 66 9.5 03 10 34 4.7 1.7 9.2 2.3 13.2 26.1 517 285  106.3
HEAE + ik 15 27 718 120 03 13 27 4.3 2.3 120 1.9 16.2 345 621 234 1200
+k 1.1 24 82 117 03 12 49 6.4 1.7 103 3.3 15.3 325 541 373 1239
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%4, Bl pH EC CEC MMM (g /100g)  HHFEBAFNEE  WIHRREP,O5(me/100g) £K,0  &P,0s
) Hi (H,0) (K,0) (ms/cm) (me/100g) CaO  MgO K,O (%) Truog Bray 1I (%) (%)
X 15
e} 1 7.1 4.7 0.05 15.0 269 42 8 79 4.1 21.2 0.57 0.51
2 7.2 5.0 0.06 15.7 295 51 8 85 5.4 18.0 0.58 0.49
3 7.8 5.5 0.08 16.7 330 76 7 94 3.9 3.3 0.82 0.14
HEER 1 6.8 1.9 0.09 15.0 267 30 17 76 9.6 54.4 0.51 0.75
2 6.9 5.1 0.08 15.5 290 37 17 81 11.4 44.8 0.47 0.73
3 7.7 5.6 0.10 17.1 386 64 11 101 2.8 4.3 0.63 0.20
HED i 1 6.4 4.5 0.08 15.3 223 29 10 63 4.9 25.8 0.44 0.47
2 6.8 4.9 0.07 15.7 266 36 11 73 5.7 25.8 0.53 0.48
3 7.7 5.6 0.12 14.9 299 44 8 87 3.4 5.5 0.27 0.15
HEH Y 1 6.9 4.8 0.08 15.0 268 28 5 74 8.8 53.2 0.40 0.72
2 6.9 5.0 0.08 15.3 304 36 5 83 12.4 44.2 0.42 0.67
3 7.5 5.8 0.17 21.1 421 70 6 88 2.4 3.6 0.48 0.41
ZHEH 1 6.4 4.8 0.10 15.5 251 26 9 67 9.0 55.2 0.40 0.77
2 6.9 5.2 1.11 15.1 297 35 9 83 11.1 42.0 0.44 0.67
3 7.5 5.8 0.16 22.0 423 68 9 85 3.8 4.8 0.57 0.24
fabn 1 6.4 4.7 0.13 15.5 254 28 21 71 9.6 61.4 0.50 0.74
2 6.7 5.1 0.12 15.0 283 33 21 81 12.9 54.0 0.42 0.80
3 7.6 5.6 0.10 16.2 368 48 15 98 4.6 7.2 0.60 0.24
HERE 1 6.0 4.6 0.12 15.5 239 26 15 65 9.1 61.6 0.44 0.82
2 6.8 5.2 0.12 16.3 314 38 17 82 12.0 49.2 0.50 0.77
3 7.5 5.6 0.12 17.7 376 55 14 93 2.5 4.9 0.59 0.24
Tk 1 7.1 5.4 0.13 16.0 335 42 14 90 18.4 78.2 0.46 0.98
2 7.1 5.7 0.12 15.7 333 41 14 90 19.3 76.4 0.43 0.91
3 7.8 6.0 0.12 16.2 387 55 8 103 2.7 5.6 0.72 0.20
REXE
e A} 1 6.2 4.5 0.03 12.3 147 19 4 51 3.0 7.3 0.31 0.20
2 6.2 4.6 0.03 12.1 168 23 5 60 3.7 9.9 0.31 0.23
s 1 5.7 4.4 0.04 13.0 139 12 16 46 12.0 67.2 0.40 0.70
2 6.0 4.5 0.04 11.5 142 14 15 53 12.1 51.4 0.34 0.59
Y 1 5.7 4.2 0.06 10.9 102 13 7 41 2.2 6.4 0.29 0.19
2 5.8 4.3 0.06 11.0 138 18 6 54 3.5 6.9 0.29 0.20
i) 1 5.4 4.3 0.08 13.3 149 11 4 45 12.0 61.2 0.33 0.65
2 5.6 4.4 0.09 12.9 164 15 4 52 11.5 50.7 0.38 0.53
= 1 5.6 4.5 0.11 13.3 177 14 6 53 11.9 59.8 0.34 0.67
2 6.0 4.7 0.11 13.1 194 18 6 60 16.6 49.4 0.39 0.58
b+t 1 6.1 5.2 0.10 14.3 241 29 19 73 27.6 117.2 0.37 1.08
2 6.4 5.3 0.13 14.9 283 36 28 84 27.9 116.8 0.40 1.04
HEAE 1 5.9 4.6 0.11 15.9 204 18 23 55 16.0 90.9 0.47 0.95
2 5.7 48 0.12 14.1 210 21 26 64 17.4 74.4 0.37 0.82
HENE A+ £tk 1 6.3 5.2 0.08 15.7 274 32 18 75 21.9 103.1 0.43 1.08
6.6 5.4 0.10 15.3 294 38 23 84 23.4 109.2 0.43 1.15

2
(RR—2ITo3<

)
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(F65°%)
K e pH EC CEC R (mg/100g) MR  FTASHEP,O5(mg/100g) £K,0  4P,05
X 17 28—
(H,0) (K,0) (ms/cm) (me/100g) CaO  MgO  KyO ) Truog Bray I (%) (%)
AEHRRH
e A 1 6.2 4.9 0.08 19.1 307 71 8 76 2.9 7.9 0.20 0.39
2 6.4 5.0 0.60 18.3 300 68 7 78 3.3 8.4 0.30 0.34
3 5.9 4.5 0.07 23.1 360 113 10 81 6.0 8.1 0.32 0.27
U 1 6.0 4.7 0.10 19.4 278 37 19 62 20.2 107.8 0.26 1.21
2 6.1 4.9 0.10 18.1 270 35 18 65 16.8 90.9 0.31 1.05
3 6.2 4.8 0.09 20.6 349 57 14 76 8.3 25.4 0.20 0.58
Vil 1 5.6 4.6 0.11 17.4 237 50 10 64 3.7 8.7 0.22 0.44
2 6.0 4.8 0.11 17.7 302 59 12 78 3.2 9.8 0.30 0.46
3 6.0 4.8 0.11 21.3 342 72 13 75 2.4 9.9 0.23 0.59
i)} 1 5.7 4.4 0.14 21.1 318 47 6 65 12.0 60.1 0.22 1.09
2 6.0 4.8 0.13 20.3 364 51 5 77 10.5 49.2 0.19 0.95
3 5.9 4.8 0.13 22.5 424 85 7 87 3.4 13.5 0.15 0.47
=ER 1 5.7 4.6 0.15 19.7 273 30 8 58 19.5 106.3 0.24 1.28
2 5.8 4.7 0.12 18.6 299 33 7 67 18.7 102.3 0.25 1.29
3 6.5 5.1 0.07 20.1 388 61 7 85 7.5 23.9 0.19 0.66
bbb+t 1 6.4 5.5 0.21 23.3 484 83 23 94 42.3 170.1 0.24 2.33
2 6.7 5.7 0.20 22.4 497 93 23 102 38.0 137.7 0.25 2.12
3 6.8 5.7 0.21 20.7 432 90 17 97 10.7 36.5 0.18 1.96
HENR A+ 2k 1 6.5 5.6 0.20 23.0 485 85 18 95 45.4 169.5 0.31 2.08
2 6.9 5.8 0.20 23.0 507 95 20 101 38.8 145.1 0.28 1.57
3 7.2 5.9 0.13 23.4 534 111 16 106 7.7 23.0 0.25 0.61
+% 1 6.7 5.7 0.16 21.7 459 78 8 94 43.0 161.3 0.24 2.10
2 6.9 5.8 0.15 21.1 465 82 6 99 47.6 137.1 0.23 1.73
3 7.1 6.0 0.13 21.1 472 95 6 103 15.2 48.0 0.25 1.03
06 r_ -
. 04 H
)
N
(@)
o™
fﬂ 02 |
0'0 L 1 1 1 1 1 L 1 L 1 1 1 1 L 1 1
1|2 |2 1|2 1|2 1|2 1|2 1|2 1]2 1|2 1|2 |2 2 (1
EIERHEER(E) |8 |Z2R|EEREER( BV | 8D (Z2R|EEREER| 8V | D)
x5 SEXIE AE B
14
1.2 M
P ) _ —
s 10 r _
w L
o 0.8
o~
(‘}lH 0.6
04
0.2
0.0

X 1B
X2 B tEFo4h

EIEH|BRER| RV [ EHY|=

U

1|21i21i2‘1i2.12l1i2.1i21
2| BV | BN |ZER|BIEH | BER| B | BH) |ZER
REXEG mERRM

GE (HB) KA1, 213E6
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4 £ £

(1) AR}, ZHRREROFEEE

1996 0 HEERKE TATH 5H 2005 FFFE TD 10
FERIDOKFBIENZ DN T, Fe b L=k 338
BRIGAT & DIEREHX TH Y . IRV THEERX TH
Sfz, ZEROFPTIIEREDPRBIEMOLEEICE
Y52 LT toRBEICHLH LN THY | EE
(2 K B b e 03 S U 7= ALEE AL
9 EE B & 2 AL RS A E i L 7k
WK 22, & HICEMIREER AR N i
U 7= anlzegiti 19 20 10 ¢ 3 o = HHFRER
BROMEIZIB VDT HREIND LU ERR D SO0
VB DR FE X MR X > 22 3R X O Tdh o 72,
(2) U UERRERDEE
U UEERERIC R D AKFRI &~ DB L L CHEY

UIRIKIE, AGROSES T SR R T
HoT- M, BERBHIC OV T =S EHERIC A
QENELPIL LTz, M1 DY LR D =BIFHX
LI LT L DR E 2D & mERBRHT
I S EHE X RSO R E ek L7215 K H .,
5ENT < RN L7Z4ERH D70 &L I & 13- T
HAFIR T—EDFETHIL L TWD D TIEAe <,
NGNSV WAL SR NSV (A LSRR A B NV g IS
Lo 7l Anintz, ZOEREREDS TR0
E LT ARITERGHIZE T 5 ) VRIS, I &
WD Bt/ NI 6D 5 7= D\ C BB 7 R E & - L C
WBEERL TS, F7, duiikE R ERER Y C
DO ZHFRER T, RIRFIZIB W T Y VX DIL
ENE N2 9 ERERKREHEE ¥
— (HAREAT) T T0EO#EMICE v EY
FAX CEHRXO 2FIORIN & 725 2 & 170 HE
SRR KA T CORBR T HARRFICIE Y 2
KOWEMETF$2 2D Y ORENRH D, £ 2T,
1996 4E7> 5 2005 4E £ TD 10 LM O ERER H1 oD
Y PR CULEIME T L7z 3 DOz DN T,
KRG TP OKIBIZOWTHER LT & 2 A,
KFBAEBHIHNARB ORI MR S 4L lz, Lz
T, BERBRHOME ) UERIX TH LRI,
[FFRBRHL O m i HL D U BRI B L T= b D & B
R BTz, — . U UEERRERDIMN RIS RAFE T

DOUNTIE, AGRORESY TORRD X5 12X
LW E LGB ZND 192 Z g, U VR
DAREF OB DIGRIE L LT BRI U D 1/3~
1/6 LARIREE (R4) T, WtEsD70 (R5)
ZEnh, HENSOV VERNER L DA 1
HOU UERREMES THORZBEZ D IZ WD
TRV EBZ b, £, MRz Sl L0 it
fasnic ) UERITHRICER I, FHES
ATz ) 3K RERGE R OFKIT K 2+ I
L0 b L, KROS5 026925 L
S TR R T, S DI, AKFE~D Y R
WL DRI E 22D & REBER DR\ EE Y &
MERBRH COM Y VX THX K D ESCXKITE
WCREDMEVMER DB B, U VERR RO
DS D KRG~ DRFIREBIZHN TV D LB
Bz, — 05 BICB W TIESEIFERE K TL
TWRNWDIE, BZLERED Y A FRICH
WMLIAERTHY | ETHDHKITKLTY VR
JRAIZ K OB BB T2 EMFAE LR K
D IKFBLE LT F AR B S BB c &
HHDEEZHBND, ZOKL D RBEIERD 2
RUIHES Y IZ k> ThHESN TN D, b0
Z e, Y ERIX O KR B B XA b
LRI LIZ S WEER &5 2 HiT,

U UBRZBET D T EA~ DT HONT
BB (F6), HHIZ M ATV VST LA 1T
U U EOFGRRY LR ) VB TCh D, F
T OMA=T Y BT LA DY U EDR]
FaRe ) UERIZOWTIEL, UV EBBAE KRR LY
i X RO HE A X IRV MBI 23 B 7o, FRICEER
R ROEHS & R T2 O AR
= EEOKEIFS TIEA LRV EDKRW L
S ThoT, U VEERBRIC X DINEIR FH S
IZHAEL TW LB COM Y VX o PO
AR Y ERIE, MDD P I X D BMIBEERS
AR ClE b vA—27 Y VR TC 3. 5mg/100g, fFH
BN X A HALEERBRIG TII T LA T Y VEET
5.5mg/100g TH o7, ~A—27 U UERIZDOWNT
IE. SEY T 2.2mg/100g, i FH R M T
3. Tmg/100g TH ¥ | B EER ARG COE
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3.5mg/100g & [AIZHEIMENL~ULTHo7-, T LA
I U UERIZHOWTIE, SHET 6. 4mg/100g, 41
ERBRHIT 8. Tmg/100g TH 0 . HALEERERS T
DAH 5. 5mg/100g (ZIE AN L~ Th -7z, S

3 L InERBRH-I TO R Y S ROT = b,

KRR B U TR 22080 & 5| & il 2 9wl 6
MNRH D LN ETERT L TWD Z & DS
iz, Wz, BEFORY VEEICOWTIE, AIfARE
U VR & RRRIC S & vl oo SEAER}HX
MY RX DAY VEEAMIX LV B S 2NN
L 72>THY, U U BERREROZE; MBI
EFEzohnlz (&6, K2),
(3) 71V RERODEEE

1V RERIZHOWT 1996 0 HBRIE THETH 5
2005 FFETD 10 M OKFUE~DF B Z 725
L. SHIFHEX (FBE 100 LT5) ITHA S Y
XU DFEEN LAY TIX 96, 25 CIL 93,
mERBMCIZ 90 &, ZEREX EE LV T
DL & 72> TN D, fIRFEORERYTIL, =255
X & bhie U7 U KOOI L~V 3T 100 &
KRR BRI e HERREMB ST &
— (HFARREAT) O 77 FRRER Y ofle, b
EREERBRY T A1 AERRER ¥ TORH 93, K
H RS T 31 FHRER Y Tofelk 92, &
LB ATER L T 77 FERTRRBR 1V ToOfK
90 7 E O TIRIN L7, HALRE RS T 20
FERERER 2 L7~ BG 6 45 B LR OEEE 80 & 2
ENE EORMDBHER S NI=HIRH D, 2D 2EN%
ETIR L 72 AL SRR S COMBRTIE, VW
TP LD T DITEEO—E B FN S h, &
DR AT TR EARA Lo v BT 2250
THRBREZAToT e L HME LTS, T BRI
Pl A BRE . EEIIFEEL 90~95 LULDFER N
BChy, AR 3HBRETT COME S 2 OFPAN
T o7z, ULk, 3FBREFTTOA Y RERIZ XK 5K
R DR E D b | BBFHD RV
Rt EARBRHI DS A A~ O 1 23 K & 7
o7, Fo SESEGONFERBHIOKFEO A Y
BEOURIN e 3 AS T ERige LT B 23 TR M ) 23
HHNT-Z D, U RERIZ X A KRRI RIS T

DERNIAKFE~D A VIR T &5 2 BT,

71U RERIZ & 2 HEA~OFBIZ OV T, &
PEBTVIZONWTHD ERGTIHEST VXS
mg/100g (=EHEX 9mg/100g) , HISE TR Y
X 4mg/100g (=ZFEX 6mg/100g) . mEFERHT
77V X 6 mg/100g (=23 X 8mg/100g) TH Y |
U KOAHatE D V13 = BRI g LR ME
WAL= DD, BV FEIROH A Bk
LB L L UIb TR KEOK T Th o7,
il i5FE TORBRE TH, FRREMGEIITEE
& —1D S U X 4mg/100g (Z3EFEX 9mg/100g) .
FUbESERBRY 2 CHEH ) X 6mg/100g (—HH
X 8 mg/100g) . ZMILEERAERRY © T5
mg/100g (= HHIX 8mg/100g) T, AU & [AEDMEH
&R IR T oo, B EGERY CI3iE D
U XD =BER XIS DUEFEEDKI 80 (Zxf L,
H AR GAFIEE v # —OIEFREY 100 T
o L ARRTORBEERNO B KFEOH Y
RERIZ X O IUN & 72 2 TEEH OZZHNE T U OFfiE
IR D Z L IFEE LWV T S inLTe, £z,
ORI VIZONTIE, &Y VEBIZH b
AEEHXSOME U U FEIX D 5 7 BABR 7R A1 e
RTEAp)olz (F6, K2), FLY (TS Y X
DOKFRIT ORI & frgE, ik L < U %
WY L TN FTREMEIC DWW TIRRT W5, 1 U I
ERLFEL-VVOHIIZNEEZWINT 5 Z &
IO U CHEET 250 AR EDD
DFRIMAETIIH S TR Y T, DT HED
— RIS L TR B TE 22 &
IBXTH D, FILY IIARBOMERICHIEA L,
RO R WSESS o E AR T VU X
D CEC BN—WI DR L Z 7RI EE D BAHRHILD
R LTS, 7272, B TOR U OBhE L E
YW & OREEIZ OV, RIS S LA
BOWFRICHIRFT 5,
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(4) Aok B & it F o fp 2

R B BEM I X D KRB EA~D
RE D L “HERITRGD BOHEIE, TR R
ME77 AR5 2 &0k b Z BRI
AL U7z, SRBREFTANC 25 & | B b il G
RN ONTZDITEHSIG T, “EHRXITH L
INEFEE TR B + HekX 28 116, HEAEXAS 120,
HEAE + H2X A3 125 ThoTz, IRWTAY T, Fil
DX 106, HENEX AN 108 T 7=, bR
13 3 FRBREFT Tl bR/ NS bbb+t
X3 97, HERE+ XN 107 Th o7z, b5
TORBRB =75 & BaREER GRS 1V ©
IXHERE 75kg/a [XA3 113, HEAE 225kg/a [XA% 127 T
ol WSS P 1L 3R BRETT T
AEES T, o HIX0Y 106~114, HEAE 100kg/a
X723 105~109 Td o7z, PHIREERRY;S 1%
1 HEABRH CHEAE 100kg/a X% 107, KIEABR
THEAR 120kg/a X728 102 TH -7z, DEFHHTO
B FEC T3 B B i A OZh R RS T DRk
BRERELD bEWLLThoT, 86 &V H
EMER L HERO—2 B2 LM, KinkE
IZRBIF R AT HINEEO RO T, 5
<V OHTIZE > TEBIZEWEINAHIfETE D
ZEERLTVD, MERBRHORD S + kX
TOFEEIT 1T L 72 > 7B TH HH3, EnHT
HDHZENERBEREEZZLNDZ D, HE
ZHAT 258 IR IS EEDMNETH Y |
FERHERE DR N RAN & 72 5

AR B EM Ol AN HEICE 2 55
BUZHOWTIE, R 6 IR LTIZ &L 91T, KO AFEM:
] FIZHE OV < CEC oK, e, 1 U B DALH
PEFHE, FIHGRE U S BRODBENNAN . &, e )
TR R E ST L 2 ENR6ITREN
7o Fl2. BRITHOWTIL, R bR O RhE
RN THEORREER 2D, ARaBh & [FERITK
FROAFEMSEEZ SETND 2 &%, KRB CTOARY;
DOFRERN TGO ER B S V7= A s RO
FERICEVHE LTS O, ko X 2126y

R HRU R EM ORI TR RIEIRE 2 &,

IKFRIN R D] FIZ D73 D 2 & A4 5 2 045

519 HEELTND,

5 MEROEAEA

2011 4= 3 AIZH84 LT3 H ARRESRITPE 5 B
B ES—RFIEETF R, LR
T LRIENHEI D726 AW TIIOKRBIE IO+
BEDAZHAME S U G 25mg/100g A HAZIZ, & U ekt
O EFRAHEE (IR 2D TEZ, Y UAITE
DL EACTFRNCRITE R A A L TR Y . 1Rk
T HEICHA LTy T ARIE I Z D% 13 H
D EDRFHIVTWZA, 2O 0 BAFEEIX Kato
B8N K o THMEFEICENE L= OIZ5RBR O
RDRT SRR SN2 b O TH Y | Flsk 14EN
HAll & 2207z 2012 4 2 AITINEATEOE N RS
MOBARSNIZ, ZhEZT, RKRTIED Y ERo
HEAEDY 2012 AR B RPRZKRRERS 128 CRUE
L CHEfi STz, 2012 FFpEKM B BbA STk D4
BASREICBW T, 1,000 S B2 DR
ITolofE R, 71 R TR R I N, 2D
2012 FEPEAK T 100Ba/kg Z 82 D BUADEIE 2 7
U IEEL OB A F i L TV AR WERSETH D
2011 FPEROMIREIS (2012 0D DEREARER
HELITRRY . VAT OO A L & LRl
B CORENRAERTH D) LHELTHRD &,
1.468% 75 0. 002%IZ KIGIZAE T L2 Z &3 &
INZTR o TNDY, IHIT, 2012 FEEEK THAER B
W L7 KOs EOBRZ T Lz & 2 A, ik
INEPESNTZIZEETOIRE TRb b 2@ o H
HHLTWAZ ERHALNE RS-, AR TORg
OO 2 OIS U OFEFRIX. A
DR HX 21mg/100g (ZHFEX 9mg/100g) ,
XERFR B+ kX 19mg/100g (=ZFE X 6
mg/100g) . AEFERMIAFHED & + TkX 23mg/100g
(ZFEHRX 8mg/100g) L72->TEY . fbbEiET
THZETHEOZHMEN Y 2 L0 @< MR 5 2
EMHLNTH T2 EnD, T > AR
HIRER OHAR G I 3L ERO— DT — X & 1E
U3 D, A% e > 7 2RIHIx R D
TeOI HEOZZ BT ) O BIEAE T D 25mg/100g
R L T ZEZRHEE T2 L, KRB TO 3
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BRE T COR R BIE, BITHIAL & fidd b &L
TIXTHEEOZHNED U O BB R T AR5 &
25, IHIT, HIE (FESADBASTWRWED
HHEAL) 2 LT BEMEIC w722 & IEH S
MTh D, MEETORBRGIE D & THEORH
PEA ) ORBUZ DN TR, FALRRERBRY; 2 0 =31
FIX7AN 8mg/100g, HARIL MM EIIZELE 2 —1D D
“HIEIX ) Omg/100g, BB GFERY; 20 H
—HIFRX 8mg/100g, 2. 3t HEARIX 11mg/100g, &2 I
FEEERBRY; 1Y C o 3FRBREFT CORRIL, ZEHEK
9~11mg/100g, FHi> X 14~16mg/100g, 1t HEAE
X 11~14mg/100g, 2t HEAEX 16~17mg/100g T
0, ZEFEXTIE8~11ng T, it o0HE (1~
2t fif) PFAIC X 2@ AMEAIC L > T 25mg & F
B 5K TH T, 2O LiE, AKFET TR+
HEDAZHES ) & B A 25mg/100g LI EICHERF+ 512
L, ZERICLDEATHAED A TITEE LW &3
FHThY ., b bECRHIEDM AL, 56
W2 &> T U REELD ERESEIENME L 705 Z &
R LTS, HILE ™ 48 B N K A3 O SERERR
HT, SHAPED VA BS 2011 47D 2017 HE £ TIC
ZTNETOEGED 1.5~3.4 fFIE2BIIML Tk
0. VRO EREEEEN KX LTV D
EHE LTS, 29 Lieh VU iEEto BRI
JATONR S BV | 2015 FLIEE, KORRELIGRA
ICBWCTHEHEM CTH D 100Ba/kg HHEZ D LK
HENTWRY, —FH T %< Ol TN IR
ZDFEAELIRNZ LI, B ) B E SR f e
OHIFREK T LTS, ZDOZ &, HEOSHM:
NV EEOIKTIZORNBHEEZLNHDOT, /AN
TEEDSHNED VU F ORI IR T =5 ) o TR
PEA U B B OMERHC 22D OCHEEE I L D
F e & 0 WA~ DR, Bttt v
T DRI HHED U 2 7 FER O &
G & f8 & S EME R ST 2 A > T AZEA
bHEEZTND,

6 MM =E
[F 1 e W R iR s o0 3 3R AT (S5 - BRI
Sy REICTHET, mERBRM  eE) =

TR KOARY), HEGREEM ORMEMRICL 5K
FRA o7k B b2t e lc oW TIRE LT, &
DOFRERIFKD LB Th D,

(1) KFGDUL &

1996 4E7)> 5 2005 4EFE T 10 FE MO LK ED
T—X &,

HEAREHX AN R I & 72 ) | ZEERXICH 4
~5ENEEDRIN & 72D RUNT, HEEFR X ) =2
FXIZHAR 3~ AFNEEDOWUL & 72072, B >
PRI, ER B C =R X 2 ENZ S
WL, @i ChH HIRIENEL TN D EHEERS
oo Y KIF=BRXKITH LA T ORI TH
ST,
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