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Cultivation Method for Improving Grain-weight of Sake-brewing Rice “Sankei-nishiki”.

Satomi OKUDE, Akiko HARADA, Tsutomu MORIMOTO and Nagao SAKAI

Abstract

We conducted tests to establish of a cultivation method for improving grain-weight of sake-brewing rice “Sankei-

nishiki”. As a result, we found the following: It is important to avoid sparse planting and used 22. 2 hills/m?

as a guide. For nitrogenous fertilizer management, local customs for other sake-brewing rice like as “Miyama-

nishiki” were suitable. The appropriate number of tillers at the young ear formation stage is 500 /m>.

Nitrogenous dressing should be applied when the panicle length is 10 mm. The appropriate growth index is

that number of ear 400 /m? and leaf color 38 at the full heading time. At the same time, allowable range of

growth index is that number of ear 350~450 /m? and leaf color 34~41. The optimum harvest time is when the

cumulative temperature after heading is 900~1000 °C and the proportion of green grains is 20~10 %.
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Occurrence and Control of Soybean Seed Pests in Nagano Prefecture.

Kazuki ASO, Jun KURITHARA

Abstract

We investigated the occurrence and control of soybean seed pests in Nagano Prefecture. It was inferred that

Leguminivora glycinivorella (Matsumura) was the dominant species of seed pest of soybean in Nagano

Prefecture. Only one generation of L.glycinivorella lives in Nagano Prefecture, and the timing of occurrence

varies by region. The best time to apply insecticides to L.glycinivorella was from the peak of adult emergence

to the peak of egg laying for chlorantraniliprole and etofenprox, and from the peak of egg laying to the early

stage of larval development for MEP .There was a tendency for the occurrence of L.glycinivorella and damage

to the seedlings to increase with continuous soybean cropping, and damage increased significantly with

continuous soybean cropping for more than three years. The importance of timely application of insecticides

in order to obtain sufficient control of L.glycinivorella was demonstrated.
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HORERZ RS LT, ~ AU 7AW DT = m
LTy TOFBIEEII T EH LIES IR
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DRI 2 RO AERE &b U7, plohosE
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HITRR AR D 1 BR%S 2 B & L. B
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5 2011) 725, EARIR K OMEARIRD A J1 = X A2
DT S AU TV W 2320 (BA - B
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e, v AT A FORAERETA L THRn
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BB A RS 2 ENEE LN EEZ LR
5.

Ml YA A BITKT S 3 FEZRBFIDOHRNE
D fi#BR

MHRUAE

1. RBRES
2017~2018 2, EEF OB Z 1 X HE THRER



BIE S REFRICRT 2 XA XD+ FINE hoJe A 9208 LRIk R

EAToT=. XA RAGLFIL (2 FF N C, R,
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L7z, &AL e v 7= 7 a—Kfm
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RO Lo To. BBANE, FrEREICAR LT
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ZaglFic. 7z, 2018 1L8 H 22 A, 8 A 30 H,
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PERIRAE, RIS, 2017 AEITKIXND 25
2018 41T 1 X 2 A b 4 15 X2 L,
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AR THIE L, SHMEQLELEY 10 DU I3RS S
W, A 10~30 1353 H B, TR 30~50 (3D
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We L7,
3. AR OFAEEEHA

PEREIGN OFRERIX 25 20m FREEBEIL /AL I
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FIEIZHET TfTo 7.
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=,

HBRBLUER

AKX D~ A2 2 7 A TTREERIROEEEN,
2017 45718 19.3%, 2018 43 21.5% TH Y, MEL B
ZRARMETH ST 3 HE I AT T AT
*LTEWBIRSIREEZ R LTS HD0, TORhE
SN DA GE VRO b (8 5 %,
FeX, FIR) . rug b= Fa—Km
FIR O 7 =7 a7 AAANTHATRE & %
FEH D ZE NS WNE EBLBRINR D3 =iV ME R C, MEP
AT DE 2R L=, £72, A XOBEHI
AT 3 R DEN B - T273,  [Al—7 B OBy
R ORGSR RRRE CH Y, ¥ A ADAEF
AT =T DIENDBBEBRZNI R LT T AT D Hi
TRhoTz.

BBANC LB~ A LT A HOBERRIL, EITSHb
OB ABIEZFFL TITH) HDOTH Y, PEIVE
L2/ 10 BHLOD 2 [BIBMEREL S Tnd (B
1979) . —J5C, FedmFIOMEE, HAAREY, B
ROBRIZOWNT, ALRH - BEH (2015) 1%, MEP
HAIOB bR X PEIPRH IR E S D DIZH L,
ragy v 5= Fa— L KRFI Gk RS A R
2 AR~ PEINECH & R O BABRE S & 0 < BAm
LCHHRREREOND 2 EEHEL TN D.
72, KK -mHE (2009) 1%, TR TEYY
AHAAEGLARE VAR A FANE, —BANCEE
U ALY bEEIRNEWE Sh, #ohitk 3 EH
BE~ A I A TOBAIERZARI MR I L%
WELTWD., 61, AKRDL (2019) 1, vAY
A TN B BN OFEEER, BAREEIBI OB
BRENF AR A BT L, R A OFERE & B ke
BNCBEBRN RN EN S D Z LB R T2 2T, < A
T A TINIRET DBIBRIRI, F OHURREY &
U OBIR CEEN T 5 2 L 2B LTS,
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HIZR BRI L, ~ A 2 7 A T ORI & Hug
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AN ORI & BAR R R L7z, &% Al
DB FAIL D DIRRENT Y X035 Z L & E
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7o BHlX, 58 ROBLBRED T ~ MK
Z 1~4 OBEICHRE L7 5 2T, WEOEEEE
BHL, F1~25% O], F3~35% A}, FH
4% x| CfErL7e (BE9R) . ZORKE, b
L7z 3K~ Ao 7 A TTOFER L BLBRh I D
BURIL, AAD (2019) OFE &[RRI TH -
7. T72bb, 7usr s7=1 7 a— KAl
4,000 5 T N 7 = 7 1 v 7 ZHH1,000 (7K
DWPNNE, v AT 7 A TRBORARE (7
= ES NT oy THREE) E O FEINEHIE £ T
WZHATT 5 2 & THA BB R A HE DDA,
MR 2 3 % L BIRIRPMR T2 0 THEET D
VNGB Z &, £72, MEP ZLHI 1,000 f5#1%, pE
DAL DS A i L, 2 kDb
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TR

B mAIBARRZ Fhi L7 so> 72 51 BRI OWT,
A WA~ A o VA DT =aE T
> TR O ERE ORAR A M5t L7z,
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TR EIN DR T2DS, A I A DS
TG B U7 B CIE PR O ES R S
o, AT AT OBEREINCOWTIE, BHRFE
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W1E Txoxr T v DHEE
it = GEEZ22'e AT AH A FEDLTAAN HA XY LT
EHME RORME RoME EE RKIE RoME TEE BRI R/ME
Em 2015 3 681.3 760 385 0.0 0 0 248.7 266 238
2016 4 487.3 669 237 0.0 0 0 195. 7 217 154
s 2015 6 213.0 446 91 0.0 0 0 446.5 567 336
2016 8 216.6 508 36 0.0 0 0 399. 9 804 287
tz® 2015 9 400.9 376 128 0.0 0 0 231.3 455 147
2016 9 300. 8 549 112 0.0 0 0 369. 8 510 224
AR 2015 8 393.9 613 105 40.0 91 17 478.9 624 258
2016 8 231.6 786 42 63.0 93 36 768. 0 1070 555
AR 2015 9 360. 1 507 166 0.0 0 937.3 1439 418
2016 10 329.9 840 84 0.1 1 0 1307. 2 1650 944
Fok TEERGOWERL
PR
e mem gt BE < ZEAT sy
n [ 2, S A A S
IAH St w Y LA
EIF 2015 2 7 235 103 0 0
2016 4 40 1306 319 0 0
ez 2015 6 57 3236 26 0 0
2016 8 80 4960 70 0 1
b2 2015 2 20 638 111 2 0
2016 2 20 799 179 0 0
AR 2015 2 20 594 5 0 0
2016 2 20 667 14 0 2
IE 2015 4 40 1408 7 0 7
2016 4 40 1876 29 0 5
B3R MAHEBICRTAF a vASRICK A FEWEL 70T b T v THRK

PER=E A

g [ A (g
o BRI WEEIA %) s
FH OME <xvy zof  ~Avy Zo  ~xvy J°AT
sA4H  Favh s4%  FavH san TEYY
TAAH
1 1291 8 0 100 0 150 93
2 1398 11 0 100 0 112 77
3 1159 43 0 100 0 223 54
4 967 112 3 97 3 411 36
5 972 204 10 95 5 243 45
6 1103 172 10 95 5 305 72
7 1331 195 33 86 14 413 86
8 943 239 11 96 4 549 41
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KRG & BB R

N 8 9
w7 ; :
e 44 | 5A | 6kA | 1¥E | 2%m | 3%@ | 4%E | 5%A
zE AER % 1 2 B I >
7 91 7% 41 €= >
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KB 13 e my i 5 2 A >
JE 9 R 1) € --——-r-—--- >
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Al KB i 5 2 A < >
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7 5 i A FE DB it et >
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a) Ze O REIL . JEH 08 A th R AE TR . RS EE SRR . A AN S AR M A T
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iR & w s
e Al ARG BmA B BRI SRAERIK o HE
w R AR e
7= () %)
sy =1 Fa—LKRF 4000 8/23 0 2130 2.6 13 L
8/31 1 1503 4.1 21 L
9/8 3 1448 12.3 64 L
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R hAl PGS BAAH BEREMO HAaERiK e e
e =R R e
0
rasy I =17 e — KAl 4000 8/22 0 4356 0.6 3 L
8/30 1 4205 4.7 22 L
9/6 3 2378 6.6 31 2L
9/12 4 3828 9.2 43 2L
T h7xr7uy 7 ZAYLEA 1000 8/22 0 4810 7.4 34 2L
8/30 1 3663 5.6 26 2L
9/6 3 3656 11.7 54 L
9/12 4 3170 7.9 37 2L
MEP L 1000 8/22 0 3608 28.7 133 2L
8/30 1 3618 16.7 77 L
9/6 3 2308 8.5 39 2L
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About Changes in Physics and Chemistry of Agricultural Land Soil in Nagano Prefecture.

Naoto YOSHIKAWA , Kazuko KONDO, Tadashi ITO, Hitoshi MORO

Abstract

From the results of soil surveys conducted for 40 years from 1979 to 2020, we clarified the changes and

actual conditions of physicochemical properties in agricultural land soil in Nagano Prefecture. In general, total

carbon in soil tends to decrease and lime tends to be excessive. In ordinary fields, excess available phosphate,

decreased available nitrogen, and high pH were problems. The amount of available phosphoric acid is

increasing, but it varies depending on the production area, and there are some areas where it is stagnant.

Available nitrogen has been on a downward trend since the 5th round. In the orchard, excess available

phosphate, high pH, and imbalance of base were problems. Although the amount of available phosphoric acid

has been decreasing since the Sth round, it is still in excess. There are many places where the pH is cultivated

at a condition higher than the preferable pH as a whole.
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FI6 - REFRO R HRIC 10 2B b0 F2hE

MERUEE ETE L2 BT M RRAEN KNI Y, TF
TIEZZETOREZERL TRV, I bBIg,

EERNOEE 2 Bz o T, ) EHFCRFIEOREIC LV 7T A @Mk, o
A THHESH, [GFMEEEBE L T 540 O TEE LTI NA LA LS D, £ TARRT
M aRE Lz (552, 34%) . £z, BRN%Z 44 1Z 1 K H AR O TH D B 5 2
BICST, 4 EfTREEZTEEL, REEEL WRUGETIRZ W=, &5, HX4sy s LTHl
51 HEMEEDLEESEME 1 KELE 8K Bt TNV ES I TE L I
B O A FAEBIGREI N B2 D) . —7EHWARZ L L, BRI —T7 (LITH
IR RIS CRBHE ZBR<) @ A7), EHtEsS V—7 (UL | ek
KU & L, AR LR AR GRS E) +HEIV—7 (LIFE#E) I2oWnWTHRE L.
SRR, FEERE, PhEoAmELTER L. £ 1 1978 BT B 1HE L — R0 L EE M i R
D EF AR IR ii%@?ﬂﬁ/\‘/ K7 w7 (BAR s HFiE  HE mME &
% 2 AKE o bE 1,469 1433 2216 1,669 6,787
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FEREIY &0, FYEIERERFEZETRLE. BB 308 921 625 752 2,606

N B 4
H AN 350 B 2k -5 00 53K J7 15 1 [ 0 S S A A
¥ LEHIZEELTEY, BUE A gy Z D 0 0 48 0 48
3 B YeshE2 | A3 Pl hEE 1239 41 336 . 525 2541
BORIKERIBRO o TS OPNRS 2011). HR Y 301 234256 128 919
ZaiE, F—TETH AN IR L - TH {66 40 4 s06 46 42 16 60
BMER DD LEEWRTS. LinL, B 4 M+ 432 161 37 381 1,011
Z D 0 0 | 0 1
AL +ha

ok M BRI OTHE M HER

R B&H 2B 3&H 4KH  S5&H  eXH  7&KH  8KH

s e (1
HH TN— T he 1979~ 1984~ 1989~ 1994~ 1999~ 2004~ 2009~ 2016~
K e 205 .. 201 197 ... 179 .. M 87 .8 .. 81
BHRs E2TE Vil 35 35 30 28 18 16 16 14
I BRI 774+ 5 5 5 5 1 1 1 1
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it BERMAKL 28 23 20 18 3 3 3 2
) g 6 6 6 6 5 4 2 1
BEBRHE e 38134122124 BB 66 6T 61.
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1 H L R A AR 1+ 1 1 - - - - - -
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) e 8 7 8 8 4 4 4 4
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[z SO Z RSPy N 5 4 3 2 2 2 2 3
U M 1 1 1 1 - - - -
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3R MO LK H (1979~19834E) KO8 H  (2016~20204F) 1235 1) 2 i A5 th &%
L& H 83K H
s A A R RS EE R R R
efm AE 3 4 B 125 A 19 258
7K H 5 10 10 25 1 7 5 13
- 18 A 15 12 6 33 4 1 1 6
T 5] 15 23 29 67 8 11 16 35
BOR HE 0 0 0 0 1 0 0 1
KfE a8 27 .10 150 ] 24 6 18 ¢ 48
KM 5 15 30 50 1 6 11 18
3 55 48 5 2 75 21 0 2 23
Ht 5] 1 0 16 23 2 0 4 6
O H 0 0 2 2 0 0 1 1
HE e 00 ... 00 .25 . 145 37 25 5.0
7K H 0 60 10 70 0 25 2 27
- 8 A 34 0 5 39 24 0 0 24
18f = 21 0 7 28 9 0 1 10
O 5 0 3 8 4 0 2 6
R AT 30 . o202 I 37,
7K H 30 25 5 60 13 9 1 23
- 18 A 32 4 1 37 3 0 0 3
18 [ 11 1 8 20 7 0 3 10
B 2 0 1 3 1 0 0 1
Wi AF 223 162 155 540 99 59 49 207
7K H 40 110 55 205 15 47 19 81
36 S 129 21 34 184 52 1 3 56
K 3] i 47 31 60 138 26 11 24 61
PR HE 7 0 6 13 6 0 3 9
R HHS LB S BN D e WIREER 7 + (BESE

[ R L D SRR

BI/E (83K H : 2016~2020 1) o+ LA
WZOWT, BRIV —T L ITRR L. £%
HHICx L CHEMZZE L, LIRS 58
MWHERA. BEMII LSS IA KT v I8
3R (REFIR G 2012) AR L L, ZOfMEEE
DERE S AV TWZRWIE B2 DU Tk i ) s e L
KREESE (EMOKEER 2008) <0t 585545 2
WSERE LB L LT B4R . iRz
WTIEEARAEKE E LD TRITR LT,

1. 7KH 5

%01, 2 I BEE A7 LR Bl A & e
T N—TRIOMEIZ SO W TR L. B E N
FEHEMR IOV TR 6, 7RIR LT,

pH 1% 5.1~74 OfEZ/RL, BIEfEZwmZ L7
HSIE 33% 7~ 7. B LV—T O T, HHl
T 7 v —7 L g U CEVEIZ B o T
BIRFIL 14~94% DfEE R L, &RTOMKT
FAEAE (1.16%LL 1) IZEL TW=. BRZIZHS
MM T N —T" X0 @D 7S 57208, B IED—

B 5% AR, BHER=2KFEX1724) THY,
it 7 —7 L0 IRVMEZ R L7, R et
& Hlg U CEAE - PRI RIS, MR o
NI DERRENST2.

AIHAREZEFR1T 5.2~27.4mg/100g DIEZE KL, 77
%7 HAEME (10mg/100g LA E) Zii7= Uiz, —fi%
PN A IE R L0 ATfRe B0+ % 2
EMFLILTWDR, BRHFLFRRICER I BNE
VMEANZH 0, BAR 7 132K 87% 08 B AZAH % i
7= L7z,

WHANT 2oL, AR/ T 56%
23, LB EIT 65% N IR EA - L TEY,
A8% M ST A i T- L=, Huc ko TRE S EA
DA 2R L, BACE kX P A i K 0 B
ENRT AL WS NS o7 BESR) . B
A7, AR A KA LS EME M 7E o 7228,
Bt iTaK, EL, MEOANT ZARER T
LR AL o T

AIFARE Y BRI HARME (10mg/100g LA E) & F
Blo 72D 1 L DOIRTE ST, BT N —T7 T3,
BN R G AT OENRKRE VN TE o7

TELRICOWTIE, HEE AT 72 L2 Hs0E 31
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% TdH Y, ARG LZEEOF T bIERWRER

Llgole, BRI N—TTIHRARZ 3 b RVME
MICdH Y, BEEZmMZ L7oHAT 9% 727z,

7B, HELXPTEOLEEIZOWTE, BAR
7 D3 bARVME W 72 o 72

2. HESEAm

%3, 4 I BB Z 7o Lo R BIE &
7 N—T RO &, SR K O ER 722 5 9,
10 FIZR LT,

T, WEMTIE, BESHEETAMAICEKS
THIEE RS, REFRIZFICHEENHE S
nNTEY, EHEERL TS HRITER T
DT ENZV. EZTCARBTIERZ - BEEEO
BB Z o, E£72, RAE CIRE Mo 93%
WERT TholzZ Lond, EHBNIZONTHR
Mzl (E8HE) .

pH X 5.5~7.6 iz ~L, BEMAHEZ L
R 42% 72 - 7. FEEPEMITIE, HUE ORIHBAT
(CABEREHORT) 28 BREE A 72 L7 BI G SR & H
-7z,

BRFIL 11~13.0% DIEZ R L, (KL, G
TIETOMBTHEEZWZ LT\, —H R
N D@L B AR 2 B OE L 72 STk R T
SiRoToiz, W, EhE (EfEE 5~10
%) , ZIEHE (10%LL L) 258 L. 20k
B SUMBIEHEEH D VVIZEBHERR 7 +Th
0, BEWIZEATEHERZ ML TNnD I L
DR ST, FEHB CIX G R O & FER CF
B @ AT LIS o Tz

AIFAREEE T 1.2~22.9mg/100g DA< L, 28
%7 BARAE (5mg/100g LA b)) 72572, FHEFEHLOD
PCIIED EHTTEY (CIREEY) 23 bEmu
EAE/RLTZ.

HWIANT 22O, AKAEERIT 71%
23, ENEEIE 70% 28 BARE A7 L TR,
W5 &7 LT D1 60% 72 o 72, EEREHMO
HCIEE BB R (LI B 234t
RCHEEZ - L.

AIHARE Y U FRIX 7.8~313mg/100g & HusZ Ko
TRELINTDENRALNZ. BEME (10~
35mg/100g LA L) & difi7- Lz HisiX 18% 72~ 7=.
THEFEMEE D TE L OHEINERIER TH Y,
Rl T B IS mVMEE R Lz,

PEHRIL 73% 2 BAEE A 72 L Uiz, E2EpE
Hi1 o> UL HE U AN RIS mVE R R L, AR

A TR CIETR) , W CERTTS (L%
W) DIETH 7.

3. o[ g

+S VAL R T vy TIE, Vo (),
7Ry, EETENENELR D BEENREIN
TWD. AR~ R B ShTunwieZ
END, HEfEZ TEDIETIASEE - et Lz
(] : ATHAREY ERIZY IO HEE TR E 7 R
v O BEE ERERA) .

%S, 6 MICHEEATZ Lo SEIS & 1
I N—T RO &, SEBE R O ER 2 2 5
11, 12FRIZRLTZ.

pH 1T 42~7.6 Offiz/RL, BEMZRHZ L
HAIX30% 7 o7, HEZ NV —T O TlE, BAR
IV 7 v —7" L g L TRV MBS B o 2.

BIRFL 04~6.8%DEZ R L, KHit, HHo
1T 88% 23 BARAE &7 L7z, AR 7 13k A
ERIRRIC P LT RE R, 94% DN EHEE £ 7213218
MOAEWEIZE e T 572,

ATFGREZE SR IT 1.6~18.1mg/100g D% 7~ LT-
BRI RREEREO BEENARE ST
7243, 10mg/100g DL EDO SN 28% H 1, 5~
10mg/100g LA L DRSS 47% o> 7. T N —
TRITIXRAR 7 R WMEHNIC & o 7.

WHANT Rz T, AJKAE LT 59%,
RN 41% 28 BEE 272 L TR Y, 31
Y% MW T AT LT\, AR LS E <, W
TANBE MRS R Z N LD, AKiEE
ELIRRETHD Z EDIRIBS L.

ATFGRE Y R I 28% 0 BAZAA (10~60mg/100g)
2 el A AV Pl we = -/ Py A Gl s ¢ [59:  m/A R
B TED, BRI AT DX R KEN-T-.

BEEIZOWTIE, BAEEAG - Lo #S1X 76
%7120tz BRI BRLRMMVMER TH Y, ik
RICETHREETH-T.

4. B
BT B AR E STV RN ®, AR R
IZOWTHHEIZR RS (B 13358) . AR 9 His

T, BNV IIER T LR OB ST

pHIL 53~69 DETH Y, BARZ DFHRRLR0mME
FZ&H - 7.

BIRFNL 2.6~164%DETH Y, FRIZEAR T CTldfh
OB XY EVEE R LT,

BWHEAT R 2oL, AL E 2 TRELI AT
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DNz BHPEAIKIE 31~437mg/100g, ASHAMETE 11T
8.8~83 mg/100g, AZHAMENNEIE 12~324ng/100g TH -
7.

AAREE Y ERIT 3.0~143mg/100g DA% 7% L. FFiC
SR DS R ORI 7 ORI IR VWEE R LT
AATEZERIL 7.8~11.5mg/100g DiEZE/RL, F¥IE

TIRE@m-CR R L Y &SV MEE R LT,

I BAEM 72 R LS O 21k

FEN T, AR B LD IZ DOV TG
T H70I, 1 &H B Z Mk LT D i
UMK, EEE, R A S T 204 H
MEEE L. £77, 5~8KH (1999 FELIK) %
A &L, 2z EC Cofn & abtT
L7z,

1. KHEIEE GF7X)

pH OZ®NT, MM TITERE Lo o7z, —
FETIEL LA Em TH Y, 73K E LARRIX pH
235 R OFREEIE DN B S o T
AIRFNL, PHE TR A2 L TORE T
il CHERE L=, 2ofER, 1, 5, 8 KH T 3.03
%, 2.95%, 2.80%IZIK T L7-.

AIHAREER T, W TIRHRE LW
STn. IR TT IR NME A 72 o 7.
WHAZ o 20%, I S W T K/ -
b, OB E HIEERE LR WE TS 5 7.
PRI D &, F PR/ L He o Wil ) OV 1 1%y
FMEPMETLTEY, taxPREE TE- Tzl
SR LVIETEmICHD Z RSz, it
MMNEREE, HRENOC_ BRI 7 5 7208, K&
REERNTR LR Do T

AHARE ) ERIE, 4 KH F TSN 72
SR, 5 KHMUBRIIEER RO o7 (¥
WE) .
TELRIZOWTIE, 2HIF T 3 &K H £ Tk
TMEM7ZZ o728, EOHIFEN Lz, IR > T
MHIE, 63 B LAEN S FOME FMEM 72 - 7=,

2. s (58, 9IX)

pH (X2 %28 L C—EDMEmN AL
STz, FEHBNZOWTIE, A B OWERS CIT K
TMEPATHERS Lz, I EA R OYFEIE, T
KEEFHN L TWARWA, 5RO LA
(LARRILFEAR) 132l A28 L CRE AN A
SN T,

BIRFNL, 438 H F TIEOR0WDEA 72 - 7278,
RIS T LIIREREFHN LN -5
7o —HEMBITIE, 'Y, JER, TESEF
THAR AV V.

AIAAREEE R Y, AWM T 4 KA F TrINMEm
PEotehy, TOHBPITER Uz, EHBITY R
OB E R LT,

WHANT 2oL, MoK/ 8+
IR E Lo 7223, IR > TiX 6 KA LL
FRAK TR 72> 7. BEMB]TIXILEA & TR ZBR
WCIERIER ORI 7Z -~ 72 (K8S) 35 /B,
1 KEHDOBREDINT DNT=D, ZOBITRE L
GRSy A WA Ny

AIFRRE Y ERIE, 4 XKH F TIEA S NTHEINME
MTHY, ITETHESCITHINEZFT T D.
—FEHRITIE, B, )RR, LR TN
Rz R L7y, BB, TR, WE TIaFER
ELEH L TR,

ERRIZOWTIE 3 &H ETIRHROLEF L
N, TOBIIREREHN AN Lo (K
mg) .

3. M EE (55 11 X))

pH (X2 2@ L C - EOEmN A b7, i
FETITFEAEEFH LTV,

BIRFL, W TIZHIRE Lieno7add,
AR - TIE, R 6 & H LABRMEm 72 - 72
AEREF IOV I EHIM Tk e L
Doz, IHEICER - TIEARFHE & RO % 7R
L7z

WHART 2250 TE, Wih b 2Rk
& LaWEm 72 o 7z,
HBEEIZOWTIE, 2 TRESEHH LR
>7 (HE) .

EE

1. 7KH 5

ZZETORENS, RIRIZET HKHE
DOERHEE LT, LFD3 R8E22T5.

(1) EFLoEBHME

8K H TIEEED 69% M HIEEZM - L TEH
T, BREMICHIE TER 7 - 72 (ELEROEIHE
DOERELT, ZHERIIZTIvHiron—41 —
B~ &, MO 22T Tn5E (&
H 2000) . ZAUXHHE AR XD EMOSLE,



FI6 - REFRO R HRIC 10 2B b0 F2hE

BT 2 L EEMENERT D ZEICRERT S, £
7o, TRERTIHREBBLOIIRIZMHEY, EERESR
PDERINTWDHZ EEBEBLELTHRITND
(2216 2000) 7%, AR CIEHHESR OREHALIZ S
WTITRBATH D, 20X ) kb Ix
iR T AL THS (KRS 2016) — 5T,
RARIIRELSEBHET (FHS 2014) , fEER
(A% 5 2000) , BEVREIR (W65 2013) CIIzEdr
L7,

TNV —T ORTIEIRFICRA Y TELNE
WAERL & 2p o 72 AR 7 KT 87% 3 FE1E skl
S3AE LT, FEAE Mk it oo Hidek & bR L C
TR X DB DR W TR S T
LHHS L, ITIFE S 30em KRG TH S
nNoME L H o7z, T X tiFEATIC B E
NEVEESEK SN Z & T, BIHMEAEA T
% AREMEN B 2 BTz,

(2) 1K pH

pH IZOWTITRER R EBNTIR SR o T
73, 8 KH TIX 67% 0 HIEE AR S 2o Tz,
pH (& FHE ) OIAFRYEIC RS D720, (B D&
ORI, IV TR E « SR IS 2 Al REMEA
5. TEII V-7 TITEAR 7, K 12T pH
DMENME R 72 5 72— CRBITEKRSGIEIC 72 5
& OB LA R, pH A EFICEET S 2 L
O, FAMEAIZ X 2 ABEE A UE &0y 9 R
LdbH. LoT, FRICKBEBEHRCIVERR & 5
THGEET ARV EMAZRM L, #1EZR pH ~
BETHIMERDHD EEZ LN
(3) HWENT U 2DEN

FIR/E LA DWW TIE IR D 44% 753, /0
BEIZOWTIE 35% 0 BAEE 2 /2 LT e
Sz, FRERY, KL TIERIKAE LR E W
ErEicH v, FAIKEEITH D AREMEN S 2 b
Jo. —FHUERIC X572 A b4, HEfE Hukic
T HEMEZH - S VWA AZ L Aoz (GF
53%) . BALEOKEIZ48%NEAR 7 H L < IHE
HtTHDZ D, BHEAT U ADOMRFY ILHIE
TN —FTIERHIBRITHLROND Z LR
7.

B, AHRREEHEICHOVWTE, BEMEE FES
MR 23% & ERUE Em< e <, BAEMICIZT L
ANMERTZ > 7. HEZAV—TohTix, &t
TR ELEWVEBICH > 2, FEHMEHRN
13.1mg/100g, FHEA 10.9mg/100g & W1 d H
EfEZ LA~ 7. —f0CRG D OHERE S O A B

MERMAT 5 Z & ChERoARFENEMNL,
ZORERMT] (FIFRIEZESR) bm k325 2 &3
BITWD. FEERIC, L T EROME
25513 0.66 L EOHBEICH Y, LTI L—TFT L
W5 E S LICHBENEE -7 GE10X) .
FHOFBEMEIZ DWW T HB R T b [REE O A
HDHZENRESN TS (KRES 2016) . L
L, BAFMZRB(LIZHOWTIE, WEE B OHER
oL, BRFIIPMERICH -T2, ZORIZD
WTITERDIRFNMES EEZ Sz,

2. HEE I A

AIINZBT 2 EBA 7 @M EO T3 &
LT, ATD3 HEZET5.

(1) ATHRRE D > i ]

AHAHE Y VERITBIR D 83% 2N EENRIICH o
7o, 4 WHETIEREIEMLTEY, EFICR
S THIERODITHMMER A HN TN D, —
IZE o T, EFEREREH N VIS H Y,
HIR N KR E W LR SNz, BRI LFH
BRICEBAR 7 LIR30 LTV 2 R ok T
%, BREBRLFEROERTHY (S 2013)
T-HERCIE 5 KB PABEBEMCHER U Tz OkIR D
2017) .

(2) FIHRREZEF ORI

AIARHEZE R 4 KA F TIFEIMEMICH - =2
2, FORITBMERICEE L TEY, 8 KEHTIX
72%7N B AEAE &2 ARG 72 o 1. RO T HE IR
GKIRD) AL TWDA, #EE RIS)
SEREE (BH) oL EOEIN A LN
ol VW IMELH L. EETERL TV
HOD, BRFEVDWMEAMICH D Z LD, G
YlE R X 2 OB N MBS LB 2 T,
(3) & pH

BIRD 57% 0 B A7 LT 6T, TDIX
EAENBIEME ERl> T, BER TR
RN SN o128, — 7 TR RS
FR T A2 TR S o 7o, IR
FERZRIC L 0 BRI < 729, WiE ClrdEARr
WCHIKEMEA L THEETS. LrL, AKAE
T3 6 K H AR FHAICH D Z L 2 E 2 D
&, MAENBOERICSH D Z ERHER ST,
L7235 T, pH (FHIKIZ X - THAA R 572
W, REIZSUTEETALERLS BB
7.
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3. FoffE Hb A4

AREIZB T o R EO F280E e LT, L
TO3REZHT 5.

(1) FIHRRE Y ERIE TR

AIHARE U VBRI AR D T1% S BRI E - 72,
THETIHBER TIEH 200, KKE LT
DORWDFEN TN D, FEROMEIT LR (R
5 2006) MHbLIEINTWS., £ L—T 5]
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B F  AREIKETIEIC T DB R D ERE

HAL 1K H 23K H 3K H 4K H 53 H 6% H 7K H 8K H
pH 589 £0.54 586 047 597 047 569 +0.52 584 046 583 049 577 039  6.06 +0.52
EC mS/cm 0.10 £0.06  0.10 £0.08  0.08 +0.08  0.09 =0.05  0.09 006 009 +0.04 008 £0.04 005 0.02
R H# % 3.16 +2.08  3.07 +2.07 224 +091 3.07 £1.57  3.04 +1.54 291 142 279 £1.35
PER % 025 +0.15 024 +0.14  0.19 +0.07 026 £0.10 027 +0.10 026 +0.10 025 +0.08
CEC meq/100g  17.0 +8.4 258 +5.6 17.1 +7.7 169 +7.5
RHAPEAIK mg/100g 2468 £1483 2463 £124.6 2441 +1350 236.6 +141.1 2454 £130.7 2432 +1245 2255 +138.7 2463 +141.9
MR+ mg/100g 346 £286 321 +236 368 +29.1 386 +29.8  39.6 £289 350 +259 381 +29.8 402 +323
ZHPEME mg/100g 183 +11.5 168 +14.0 133 +114  23.6 +17.1 244 +138 209 +132 155 493 189 +13.7
L L i o % 63.0 £193  66.6 +16.0 672 +237 651 =164
A HE Y o D mg/100g 19.8 £18.1 259 4249 264 +22.8 315 £298 313 +212 282 189 294 +208 244 128
AAAHEEFE mg/100g 13.0 +5.1 82 55 1.0 £6.6 114 +44 115 +45 13.1 +42 124 +49 147 +53
1B cm 168 +4.6 146 +238 14.1 432 143 42,6 147 +3.0 145 +2.9 13.8 +3.2
% b 1.06 +0.23 1.09 +0.18  1.03 +0.17  1.00 £024  1.02 +023 092 +0.17 092 +0.17 098 +0.16
LR =R % 59.8 +8.7 57.5 +6.7 60.6 +6.7 60.3 +6.5 62.3 +8.7 562 +10.9 549 +13.0
HEE (FHE) mm 194 34 19.9 3.1 19.6 £33 19.0 +3.0 19.7 £3.5 199 +29 17.8 +3.8

) MFA—=7ICED

IR KBEITBT D LES N—TRIE LT —#
XK B 3K B 3K B ] 5K H 6% B T B S H
pH HiR 6.24 +0.41 597 +0.28 6.10 +0.24 5.95 +0.38 6.09 +0.32 5.88 +0.39 571 +0.32 5.89 +0.37
{1+ 5.86 +0.52 5.83 +0.43 599 +045 5.73 +0.43 5.82 +0.38 5.80 +0.48 5.73 +0.34 5.93 +0.47
A it 5.69 +0.54 5.78 +0.56 5.85 +0.57 542 +0.64 5.65 +0.61 5.86 +0.58 591 +048 6.49 +0.50
EC BHiR 0.11 +0.10 0.12 +0.06 0.11 +0.14 0.12 +0.06 0.09 +0.07 0.09 +0.03 0.09 +0.03 0.05 +0.02
1 HE 0.09 +0.04 0.09 +0.06 0.07 +0.04 0.07 +0.03 0.08 +0.06 0.08 +0.04 0.08 +0.05 0.05 +0.02

2R 6.17 £2.71 6.08 +2.63 245 +0.31 525 +1.68 531 +1.61 5.04 +1.53 5.17 £1.90
249 +0.94 246 +0.97 221 +091 2.67 +1.03 2.60 +1.00 2.57 +0.97 243 +0.77
.- ¢ X S 231 5092 205 075 227 2095 216 2043 224 032 213 046 234 2034
P 045 +0.19 042 +0.17 021 +0.03 0.40 +0.09 0.41 +0.09 0.40 +0.09 0.38 +0.10
0.21 +0.08 0.20 +0.08 0.19 +0.08 0.24 +0.08 0.24 +0.08 0.24 +0.08 0.23 +0.07
R - X S 0.1 2008 017 007 019 007 | 020 2004 021 003 020 005 023 003
CEC 28.6 +8.5 31.8 +3.0 263 +8.7 283 +43
12.6 +5.0 215 £33 13.8 +4.6 142 +6.4
175 +48 269 +5.1 17.0 +6.0 212 +6.6

399.8 +185.8 337.0 +I31.1 3544 £1333 3440 +1248 3158 +136.6 2885 £123.0 2346 +£860 3124 +122.9
180.6 +1053 1918 £872 1841 £90.5 1795 +88.5 1983 +923 1943 %1058 180.0 1104 1953 +114.1
e AR 2080 £91.9 2787 #127.1 290.7 £1452 2772 *1758 2982 *1549 3183 #1135 3196 #1747 3204 +1620

A YA R 470 +39.3 363 +23.7 425 4299 515 +£360  39.7 +280 365 +304 342 +228 343 +279
252 £222 256 £163 272 +223 288 £20.0 311 £20.7 260 £189 292 228  32.0 *285
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o<HZEE DHEEE DHEE]
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8 F  FHEIEFEMBI O DEE (n=4~9)
HIE g
M| ) ] AT R ot
5y %) JI A %) P HOR @ FR ) K %) L H %)
pH 66 25 67 33 61 80 67 40 63 80 66 20
&S 62 — 36  — 67 — 38— 47 - 45 -
DES £ 51 75 42 22 4.0 0 1.9 0 47 20 33 0
fAIR/E L 29 100 2.7 100 39 80 66 20 39 60 53 60
/N b 54 100 44 100 28 60 1.9 40 20 40 32 60
"ARRE Y R 221.0 0 1219 0 76.6 20 475 20 111.6 0 999 20
YE v 148 50 172 67 19.6 80 24.6 100 19.8 100 182 60
i 075 — 085 — 076  — 074 — 092 — 069 —
& EE (T =) 14.0 184 — 28 — 149 — 152 - 113 —
X+HE SN —T T2 TERRY
X E 7B B
B, IR, BEEBAT V2R, NI YA
TR, WEH : 24 H, FHAE HRHEE LA A, vy
X BB A T Ui S B 2% TR
FoK AR EM BT 2L OERE
BN L& H 2i% H 3:@ H 4K H SiKH 6% H T H 8K H
pH 6.54 064 652 071 664 085 648 +0.79 652 +0.61 651 +0.58 649 +053 659 +047
EC mS/cm 0.14 £0.07 020 +0.12 016 022 017 £0.12 018 £0.18  0.15 £0.09  0.14 +0.13 0.2 +0.06
2IRFE % 6.51 424 564 376 513 +3.63 581 £2.79 552 277 497 £264 543 +291
LR % 042 +024 036 +0.21 0.34 +0.19 043 £0.16 043 +0.17 040 =0.17 042 =0.I8
CEC meq/100g  31.0 137 277 +144 300 £103 298 £8.0
24 iEF mg/100g 5485 3240 4932 12479 4846 +247.8 4836 +244.1 5145 £227.6 5285 +239.5 4725 +1765 480.0 +188.5
2t mg/100g  91.7 65.0 69.4 +480 837 £540 793 +52.0 829 +423 747 +437  80.8 +41.5 953 492
23 mn E mg/100g  77.1 500 708 +42.6 682 +309 859 +426 864 +449 723 4362 608 279 786 +364
HIERME % 84.8 284 79.7 +22.7 822 212 764 243
WEHEY V2 mg/l00g 494 +571 645 680 679 +605 826 +70.0 908 692 839 727 904 £66.1 979 753
AAGHEE R mg/100g 6.8 +21.1 54 435 44 +26 6.6 +32 69 +4.6 59 +3.9 64 33 48 +32
[(SR7S cm 218 +83 17.6 5.1 154 +4.8 18.1 59 16.8 +4.3 167 +4.2 182 +5.1
R b 083 +024 076 021 078 020 076 +022 076 +020  0.68 +0.17 083 +025 085 +021
LR % 68.7 +8.9 710 +7.8 71.0 +7.7 70.7 +8.0 717 £76 69.5 +6.8 66.0 £9.5
HEE (THE) mm 174 +3.0 18.1 +3.0 174 +38 172 35 161 +46 179 £3.1 15.7 +4.0




FI6 - REFRO R HRIC 10 2B b0 F2hE

F10XR HEMRT b LES L —TRIE LT — ¥
L& H 25K H 3K H 4% H 5K H 6iK H 73 H 8K H
pH BR 6.65 £0.60 661 066 676 £0.73 654 062 656 £0.61 648 +0.59  6.53 +047 656 +0.46
{5 Ht 1 6.51 £0.62 629 063 636 090 657 +£1.00 617 £058 699 045  6.04 £0.82 687 +0.69
HHt 6.17 £0.67 632 +0.88 634 *1.13 614 £1.13 638 £049  6.66 039  6.69 £040  6.86 +0.28
EC HR 0.15 £0.07 021 +0.12 0.8 +025 0.9 +0.12 020 +0.19  0.16 +0.09  0.15 +0.13  0.12 +0.06
[ 0.10 £0.06  0.19 +0.12  0.10 £0.05  0.16 +£0.13  0.09 +0.03  0.08 +0.05 007 +0.03  0.05 +0.03
S = & . = R 0.11 £0.05 013 £0.09 016 *0.16 012 £0.09 014 009 _ 009 £005 012 +0.10 007 +0.04
R BHAR7 836 +3.68  7.19 #332  6.69 +3.36 6.41 +2.61 594 4268 548 +247 594 +2.73
[ 1.55 070 135 £0.72 142 £1.13 201 £0.66 226 £0.69 164 062  1.70 +0.13
At 258 £1.50 218 +1.14 219 +1.04 326 £131 252 095 184 079  1.80 +0.80
PEEHR B 0.53 020 045 =0.18 042 +0.17 046 £0.14 046 +0.17 043 £0.15 046 +0.16
K+ 0.12 £0.05  0.10 £0.06  0.12 +0.07 021 +0.03 021 £0.04 0.6 £0.05  0.16 +0.00
] At 019 %011 017 010 020 =008 | 029 +0.11 025 £0.09 032 =024 019 2009
CEC HR 363 +12.1 431 +10.1 32.1 49.8 306 +7.9
{5 Hh 1= 13.0 +3.9 151 +2.8 154 +45 223 +8.8
_________________________ ol 209 78 235 #7522 43 252556
RHEAIR BAR 6427 +329.0 5589 +249.1 5434 2483 5329 £250.1 539.8 +229.8 531.8 +243.5 4974 +166.7 492.6 +185.7
#2500 £119.5 281.8 +£1053 273.8 +161.0 306.0 £70.1  259.8 +147.3 451.7 £2672 2634 +1264 3268 +204.1
e ML 3756 1738 3717 #1713 3877 #1677 4002 #2153 4645 41179 5193 1834 4480 *ISLI 3632 #1318
R+ BR7 102.9 +69.5 776 +48.0 925 +549  86.0 +53.1 845 429 742 +44.1 833 +39.6  94.8 +482
B b+ 448 £260 410 162 451 +242 484 £188 521 +41.0 783 +662  59.1 £39.9 756 +65.5
S BHiL 784 456 557 531 751 #519 733 4556 89.1 4278 782 4294 862 510 1175 4456
THVEME O HBARs 750 £420 745 443 679 £313 878 443 919 450 761 359 644 243 816 +36.0
[ 664 +30.1 518 +212 711 £320 883 428  67.5 £328 410 +332 260 +19.6  43.1 330
el alt 919 £774 099 438 674 £279 755 4314 530 £297 460 225 627 425 498 *12.6
Yo Hefa HRY 823 +30.5 64.0 +24.4 80.0 +20.9 740 +23.7
[ 97.9 +237 885 +14.9 82.1 £193 828 +28.0
_________________________ ait 858 +£I185 900 £157 ... l0LO *l41 939 #205
THEEEY VB BAR 402 +468 589 +627 614 £557  78.6 +745 819 +60.9  79.8 +64.5 90.0 +63.6 945 +68.3
[ 96.4 +883  92.8 +994 877 +81.7  89.3 +41.1  163.6 £992 1869 +120.3 93.1 +753 1457 £109.5
it 553 £529 660 +512  80.8 +55.1 959 +63.8 110.1 +804  92.1 +99.0 1069 +80.1 124.8 +127.8
ARG REEE R HR 8.0 +25.0 59 +3.6 6.7 +2.0 6.9 +32 6.8 +44 5.7 43.9 6.6 +3.3 48 +32
[ 26 +1.6 47 29 26 +1.7 41 +16 3.8 422 73 40.0 47 +2.1 79 +2.8
......................... BMd 4544 3723 2708 74430 95457 82 x40 45 427 34 +15
[NV BAR 2.6 +84 179 +43 164 +4.8 18.5 +6.1 174 +42 16.8 +4.4 183 +5.0
{5 Ht 13.7 +0.7 197 £114  13.0 4.0 152 +2.6 100 +1.0 158 +4.0 125 +2.5
e = i+ 203 +7.8 148 +1.8 12.6 +34 17.1 +44 160 £2.5 158 +2.6 200 #51
IR b BHARs 072 +0.15 066 +0.12 068 +0.12 066 £0.12 069 +0.11 062 £0.10  0.69 +0.10  0.76 +0.12
{5 Ht - 121 £0.18  1.07 +0.11 1.07 £0.15  1.15 £0.13 1.03 £0.16 094 022 122 £0.05 124 +0.08
. Hl 109 2008 099 £023 097 +0.17 097 +0.18 102 £022 094 *0.11 122 000 _ LI8 2007
FLER R HAR7 724 6.5 745 +4.6 746 +4.8 744 +4.7 744 +43 70.8 +5.6 68.6 +8.5
{5 Ht 1= 564 +7.3 60.8 +4.4 603 +5.9 572 £5.0 624 +6.2 643 +7.0 51.8 +3.2
A 60.1 +5.3 62.7 +8.7 63.9 +6.9 633 +6.6 61.7 +8.8 64.4 +93 57.0 +1.4
HLEE (TE) BAR7 17.6 2.4 18.1 2.3 173 +3.8 168 +3.4 160 +4.6 18.1 +3.2 154 +39
[ 127 434 148 +2.8 17.6 338 180 2.8 209 =+1.1 162 +2.5 17.8 3.6
it 194 +2.6 20.1 +3.6 183 3.9 210 £2.8 155 +43 170 +1.3 188 +2.5
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AL L& H YE 3K H H&KH YE] 63K H 7K H 81K H
pH 6.59 +0.64 648 084  6.62 099 640 092 651 +0.85 642 081 635 075 641 0.67
EC mS/cm 0.14 009  0.19 £0.12  0.13 007 0.3 009 012 006  0.I1 £0.05 010 +0.04  0.05 +0.03
RIRF % 429 +236 392 +2.11 415 £2.14 469 £249 491 +287 434 222  3.11 %156
eEFR % 031 £0.18 028 +0.14 032 0.14 038 +0.18 042 +022 037 £0.17 027 £0.12
CEC meq/100g  23.8 +9.9 244 +87 249 +106 274 9.0
ZHMEGIK mg/100g 4923 +279.5 4824 +221.8 4773 £2354 4705 £234.8 4381 2183 4624 +279.0 4508 +1969 419.0 +230.6
TP mg/100g  79.6 £57.0 593 +374 707 419 678 £395 773 459 618 +42.7 817 +493 756 +53.8
THAMEAIE  mg/100g 842 4456  81.8 +40.6 819 438  87.0 £295 852 +37.1  63.6 £274 535 374 714 £353
I % 962 +29.6  87.8 £20.0 90.2 +322 726 £31.2
AHAREY R mg/100g 934 £769 905 +61.5 1210 £83.0 139.5 £100.0 1325 +788 1296 +972 1199 +80.6 1023 £65.9
TGRSR me/100g 74 +75 6.6 3.6 74 £32 96 +4.5 10.5 +6.7 125 +8.1 11.6 +6.2 7.8 £3.6
E@ogs cm 19.0 £8.0 164 +5.7 1.6 436 135 453 11.7 +6.8 149 +79 17.1 58
R 1.03 £023  1.06 £023  1.01 £020  1.01 029  1.02 £021 103 +024 110 +0.15 115 %0.19
FLBR R % 624 +82 587 +8.8 61.0 +7.8 594 +83 615 +74 60.7 +9.1 490 +12.5
HEE mm 163 +4.0 170 +3.8 174 +54 159 +5.0 156 +5.7 150 +4.4 16.7 +4.8
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FI6 - REFRO R HRIC 10 2B b0 F2hE

F12E BEHICRET D BRI VT RIEY T — X
K H 2K H 3 H 4K H SKH 6K H 7K H 8K H

pH A7 6.63 +0.61 6.54 +0.80 6.88 +0.97 6.56 +0.81 6.70 +0.72 6.54 +0.69 6.53 +0.63 6.59 +0.64
3w 6.32 +0.73 6.41 +0.80 6.23 +0.86 6.03 +0.92 6.10 +0.92 6.45 +0.70 6.30 +0.89 6.20 +0.60
it 6.66 +0.59 6.46 +0.89 6.56 +1.00 6.39 +0.98 6.48 +0.88 6.30 +0.91 6.20 +0.76 6.30 +0.67
EC ARz 0.15 +0.09 0.16 +0.07 0.15 +0.08 0.14 +0.08 0.12 +0.05 0.11 +0.05 0.12 +0.04 0.07 +0.03
3w 0.14 +0.08 0.21 +0.11 0.09 +0.05 0.13 +0.09 0.14 +0.07 0.09 +0.02 0.11 +0.05 0.04 +0.03

6264 +£311.6 5332 +243.2 590.8 +2293 5604 +£235.7 508.1 +£202.6 521.7 +233.9 507.0 +180.8 533.7 +243.6
2629 +£150.1 3747 +150.8 3029 +1523 3459 £150.5 327.5 +133.6 360.2 +139.4 399.6 +165.1 363.8 £155.6
463.5 +212.7 477.1 +£2084 4514 £217.5 4374 £230.1 413.6 +233.4 4267 +£322.8 4150 +£2085 317.8 +181.2

91.1 +£29.1 89.9 +19.9 95.4 +27.6 749 +31.5
99.3 +27.7 869 +21.0 101.2 +36.0 72.0 +33.7

76.8 +71.3 739 +519 107.6 +632 1277 £774 1335 £763 1129 +68.6 111.1 +647 102.1 +61.0
87.7 +50.8 89.9 +£63.6 1109 +81.5 159.1 +140.5 149.7 £103.8 180.1 +£97.5 156.6 +118.8 112.5 +72.4
110.7 +81.5 105.6 +64.8 1355 +044 1422 +£974 1258 +69.9 1354 +1143 1154 +73.7 98.3 +67.7

9.8 £92 76 £37 109 £14 103 39 97 £39 128 78 125 70 84 £38
51 +34 69 24 6.1 £32 94 £5.1 89 48 110 +49 105 +38 80 +24

_____________________________________________ 59 60 57 #36 74 #28 92 #46 117 #86 126 89 112 £59 71 £37
210 +79 165 +64 122 +30 165 £56 119 +39 189 %92 188 =50
169 +49 158 56 107 £23 139 +40 180 =117 123 60 135 =27
180 85 165 51 113 =44 113 =44 103 263 120 +49 169 =67

7086 +0.13 085 +0.10 088 0.14 085 +0.16 091 +0.13 088 +£0.17 096 +0.10  1.01 +0.12
105 011 117 2007 L1l 4020 100 +0.16 101 2022 119 +0.15 110 0.4 122 +0.18

67.5 +4.2 664 +£3.9 66.2 +5.3 654 +4.4 66.0 +4.4 63.0 +104 55.8 £8.1
633 +44 544 +19 570 +7.8 61.5 +5.9 612 +6.4 56.6 +5.3 49.1 £125
578 £9.2 53.0 +8.1 583 7.2 533 473 578 7.6 59.7 +82 42.8 £12.7
16.1 +2.6 16.7 +4.2 17.3 +43 149 +43 154 +6.5 153 +53 15.6 +5.0
150 +54 15.8 +2.7 159 +5.0 16.5 +4.5 146 +2.1 132 +4.5 169 +4.8
16.7 +4.5 17.9 +3.7 18.1 +6.3 163 +54 159 +5.7 154 +2.7 179 +4.2
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13 & ORIEHCE HEIC BT D B AR O FERE
LK H 2K H 3K H 4K H S H 6K H T H 8K H
pH BN 5.92 +0.69 6.08 +0.68 6.05 +0.91 5.73 +1.05 6.13 +0.77 5.82 +0.66 5.66 +0.79 6.23 +0.59
BAR 5.89 +0.37 570 +0.27 548 +0.44 5.13 +0.43 541 +0.00 543 +0.07 5.48 +0.66 6.08 +0.63
=R 5.95 +0.93 6.90 +0.70 7.06 +0.57 6.91 +0.91 649 +0.72 6.22 +0.76 6.27 +0.90 6.53 +0.32
EC LIS 0.09 +0.04 0.10 +0.08 0.09 +0.04 0.12 +0.05 0.10 +0.01 0.09 +0.03 0.10 +0.06 0.04 +0.02
BAR 0.08 +0.03 0.08 +0.03 0.07 +0.03 0.11 +0.05 0.09 +0.00 0.11 +0.04 0.09 +0.06 0.03 +0.01

BR 11.63 +2.84 838 347 953 +1.76 1737 000 831 +522 10.60 +431 11.16 +3.13
S = & = e 292 £0.79 262 £093 334 £1.10 __..366 054 310 096 379 £1.09 _ 3.32 +0.83
REFK ER0N 051 028 045 024  0.58 +0.24 0.56 £032 046 028  0.67 =028  0.60 +0.26

HR 0.75 +0.13  0.60 £0.19  0.75 +0.13 1.00 £0.00  0.60 033 076 025  0.75 =0.17
[T, at 023 009 023 £0.09 030 £0.10 ... 034 007 031 £0.09 036 012 030 £0.12
CEC AU 293 +11.3 18.3 +0.0 328 £17.8 184 +3.9

HR 373 9.4 574 +0.0 149 +0.0
......................... Ak 199 #35 183 #0000 206, 46 202 3T,
RV 2R 2914 +199.5 280.5 £155.0 2833 +173.5 218.0 +1863 327.1 +114.6 259.5 +188.6 1747 +181.7 1956 +148.1

BRY 280.9 +234.0 2334 +£112.5 1883 +107.8 114.0 £743  293.1 +0.0 1783 £135.9 132.6 +170.1 186.3 +137.3
=R 303.7 £1485 3464 +£180.3 449.5 +137.7 4259 +£1682 344.1 £1372 340.8 +198.6 3222 +139.1 2142 +166.0

e XIS ESN 411 +458 414 £589 499 +389 686 +492 1135 £132  69.6 +43.0  41.8 +40.1 1064 +110.3
BRY 141 +75 10.6 +4.0 23.1 £133 424 +354 1187 +0.0 704 +465 251 +280 110.8 +129.8
_____________ A 725 £514 846 £714 969 +199 1208 +253 111.0 156 687 +39.1 1003 +102  97.6 £51.5
e s Fn & SO 517 £360 634 +0.0 66.5 £29.9  59.0 +33.4
HaR 311 236 258 +0.0 20.8 +0.0
_________________________ ot 758 £328 634 00 o ...869 %102 7814241
ATRTEY VR Ak 385 +62.1 439 +602 632 =755 738 +101.0 111.0 £90.5 129.7 +180.7 393 +57.4  30.1 +42.4
BAR 59 +2.1 12.1 £9.9 254 £172 180 +104 382 +0.0 165 113 200 £29.6 120 +7.9
EHt 80.5 +71.3 885 +71.8 1292 +912 1853 +1084 1474 +912 2429 +1989 1069 +76.7 663 +57.6
AliEREESR Ak 104 +6.6 79 55 9.1 +0.1 125 +5.8 146 +63 10.1 +1.4
B 142 +62 113 +4.7 144 +5.7 9.2 +0.0 13.0 £7.0 168 +5.8 113 +0.1
e M 59 236 3223 LI #L7 89 00 115 00 112 453 88 £10
tEOEX N 255 +7.9 18.8 +4.1 13.0 +3.9 13.0 +1.0 100 +1.4 16.8 +4.8 154 +4.0
HAR 279 +7.0 203 +4.7 120 +43 11.0 +1.0 164 +5.0 158 +4.7
MR 215 79 165 205 150 %14 130 #1090 10 180 x40 147 17
i b BN 0.87 +0.30 1.05 £035 099 £029  0.89 +0.25 094 028 096 +0.17 0.9 +0.10  0.77 +0.12
BRI 0.63 £0.05 070 £0.03  0.71 £0.05  0.65 005 057 £0.00 080 007  0.69 =0.10  0.72 +0.08
e Gl L1 2026 140 £0.09 127 +007 114 2008 113 *011  L12 2002 087 +0.10 _
LR =R ESN 664 100 590 +13.0 615 +10.0 653 9.0 652 +8.7 594 +13.2 62.0 +12.1
BR 73.6 +14 719 +04 713 +1.2 739 +14 769 +0.0 53.8 +14.2 634 +135
i+ 593 +9.7 46.1 +2.5 51.7 2.5 56.8 +3.3 594 433 65.1 492 592 +7.9
b E SN 179 +22 17.1 +3.7 149 +5.1 115 465 182 +0.0 183 1.2 143 452
HAR 183 +1.8 153 433 169 +4.5 182 +0.0 18.7 +0.9 153 455
EHt 175 2.5 20.7 +0.9 11.0 +3.7 115 +65 16.0 +0.0 124 438
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Topdressing Method for Paddy Rice by Pouring of Irrigation

Takayoshi UEHARA, Tetsushi NAKAZAWA and Yasushi UEHARA

Abstract

We experimented pouring fertilization at Azumino city from 2016 to 2018. As the fertilizer used for

pouring, it was judged that low cost ammonium chloride is suitable for cultivation that prioritizes cost, and for

cultivation of good quality rice, a special fertilizer made by blending large grains of urea is suitable. A

polypropylene bag (doubled) for combine harvester containing fertilizer is placed in a mesh container installed

at water entrance of paddy field, and the fertilizer is gradually melted and poured during irrigation. It was a

fertilizer application method that could be introduced even in a little irrigation water fields. The variation in

the growth and yield of paddy rice in the field was small, and it was equivalent to the conventional topdressing.

The quality of rice was also equivalent to that of conventional topdressing. In the management evaluation,

when comparing the fertilization by the conventional backpack power spreader and the pouring fertilizer, it

was possible to significantly reduce the working time by 64 to 83% and the cost by 4 to 25%.
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HIEABRIX LSS TS5 (& 580m
FURLJK A1) 1238 T 2016~2018 42 i
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1 HEOR LiAZ RIS 2 IR OB (20164 R IVEEARY)

o S FER Y Y% A Bl 5 BPPAS
e R feE Rt 1(7?;4)2’;%3;2& (I /Nikg) *(f/IOa/NZkg) s em)
B MERE GRE S Kok OR#%E Kk 0,87 RRE 29.5-0-20. 5 (395) ( 790 ) 23
Tt 22 LRI 1.07 i 21-0-0 260 520 26
b7 FRIN 0.75 th 25-0-0 294 588 31
TR VN IRIN 0.74 = 46-0-0 209 418 17
NK C201 JIRIN 0. 80 H 20-0-10 485 970 36

) IEEFO e B U2 IEE o FERIME. ORI R R C ORISR Y B D
AR X 201648 DA RS B & & &2 . FHAREHI R E O 7= G £ 2 4%.
TIERFEHE P P A4S 0 @& X 11X30a 35 o ikt (N2kg/10a) & FiH U 72 PP Z RIS W 2 7= 6 O .

#2 ave BV ARV LA AERER GEE) ORBRIX (2016~20184F K I7 I3 2 33U 5)

E BRI WAER R IEFbIys RN RN R
(N-P205-K20) (kg/10a) (kg/10a)
B AERL X (0 LA &) 10a HAELZIEEE 29.5-0-20.5 6.0 2.0
20164 N K EEHX (it LIA Z22) #910a NKC201 20-0-10 6.0 2.0
EATX (TR ) #110a NKC201 20-0-10 6.0 2.0
o RERAERRX Gt LA ) #930a  BAMEL7ZEEE 29.5-0-20.5 4.2 2.0
20;3@&_” M2 X (BRI LA 2r) 30 %K 25-0-0 4.2 2.0
TEATIX (A WEK) #130a NKC201 20-0-10 4.2 2.0
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A DA T [I§ TS
IR ABRX FAEAE (553 (585 Bige  BUREEE XK E IR e BRI E TOKTRIE
cm i cm /nd kg/10a 4% /i % g
20164F FEAHAEEIX kA 88 18.9 487 % 802 42, 600 85.0 22.2
e 88 19.0 460 b 782 43, 700 80. 2 22.3
KL 88 19.3 502 w 736 40, 300 82. 4 22.2
FE# 88 ns 19.1 483 774 ns 42,200 82.5 22.2
NKEEX  KH 88 19.4 457 H 801 43,700 80.6 22.7
e 91 20.0 539 ER 811 47, 400 74. 4 23.0
NI 83 18.2 436 b 791 40, 800 88.9 21.8
Ey 87  ns 19.2 478 801  ns 44,000 81.3 22.5
1BATIX KA 92 19.0 464 ER 762 43, 800 80.5 21.6
o 91 19.9 455 LR 759 43,900 79.3 21.8
F 91 — 19.5 460 761 — 43,900 79.9 21.7
20174 AR kb 87 ns 17.9 446 biis 717 ns 35, 300 92.3 22.0
e 87 17.5 426 [ 702 33, 600 93. 4 22.4
N 87 18.3 426 [ 725 34, 900 92.9 22.3
Ey 87  xx 17.9 432 715 ns 34, 600 92.9 22.2
WZz X KA 90 ns 18.6 471 ER 640  ns 31, 600 92.7 21.8
EAPS 90 19. 4 434 b 724 36, 700 89.5 22.1
KR 90 19.4 456 b 730 36, 700 89.0 22.4
T 90 * 19.1 454 698  ns 35, 000 90. 4 22.1
11T X K H 91 ns 18.6 470 [ 738  ns 40, 200 82.5 22.2
o1 92 18. 4 481 i 723 39, 200 82.5 22.4
KR 92 18.9 457 b 736 39, 500 84.6 22.0
SE¥ 92 — 18. 6 469 732 — 39,600 83.2 22,2
20184F FEAHEEIX kA 84 ns 20. 3 398 A 670  ns 32, 900 89. 4 22.8
o 83 20. 1 489 b 634 32, 300 87. 4 22.5
N 83 19.6 451 7 672 34, 600 88.0 22.0
EHy 83 * 20.0 446 659 *k 33,300 88.3 22.4
WX KA 79 ab 18.2 422 A 487  ns 24, 900 90. 2 21.7
B 83 a 20.6 416 b 644 33,100 85. 2 22.9
KL 78 b 18.3 419 2 511 25, 700 93.9 21.1
E# 80 ns 19.0 419 547 ns 27,900 89.8 21.9
AT X KH 75 a 20.0 334 4 498  ns 24, 400 90.3 22.7
o1 o 79 b 19.9 396 Lo 482 23, 200 92.2 22.6
KL 78 ab 19.5 372 b 494 24, 100 92. 4 22.1
F 77 — 19.8 367 491 — 23,900 91.6 22.5
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4 P LA BSIEIS 3 1) D KB (2016~20184 F 07 I 4 5L ) #£5 Yt LA BRI 35 1) 5 %2 SR WL G (2016~20184F 7 LB Y63k BR 3
R BUIRIX RAENE R A% AEA I IE% HEE R BURIX PAAE | #Eke/10a Flikg/10a  &itke/10a 4754
20164F HANERX KO 71.2 6.4 20164F FEAEEIX A0 3.8 11.5 15.2
LRSS 67.1 6.5 e 3.5 10.4 13.9
K 68.5 6.9 K 3.6 10.5 14.1
EHy 68.9 ns 6.6 ns EHy 3.6 10.8 14.4 ns
NKE#HX kO 64. 4 6.8 NKEEX kO 3.7 10. 4 14. 1
o1 59. 3 7.7 o1 4.1 14.0 18. 1
7KL 72.3 6.1 K 3.0 9.5 12.5
S 65.3 ns 6.9 ns hscs) 3.6 11.3 14.9 ns
AT X K 72.5 7.2 AT X KK 3.2 10.4 13.6
e 68. 1 7.3 1 e 3.7 11.8 15.5
SEHy 70.3  — 7.2 — EHy 3.4 11.1 14.5  —
20174 BMAEX kDO 81.6 6.4 20174 FAAEEIX KB 2.0 8.3 10.3
g 81.5 6.2 EaEAS 2.4 8.5 10.8
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S8y 81.6  ** 6.3 ns RE] 2.2 8.6 10.8 ns
7 X K 75. 1 5.7 X NS 2.1 6.5 8.6
ke 75.8 6.4 e 2.7 8.5 11.3
K 75.0 7.1 K. 3.3 8.3 11.7
prSo) 75.3 ns 6.4 ns 1 2.7 7.8 10.5 ns
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oo 75.7 7.1 o1 3.1 9.2 12.3
KL 75.0 6.9 K 3.1 9.4 12.5
EHy 76.1  — 6.9 — Sy 2.9 9.1 12.0  —
20184F BMMEHX KO 78.0 6.4 20184F HEAMEEIX KO 2.3 7.3 9.6
o 77.9 6.8 1 2.7 8.0 10.7
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SEB 78.7 ns 6.6 ns hrscs) 2.6 7.6 10.1 ns
i %X K 74. 1 5.7 X K 1.7 5.0 8
e 76.3 6.8 e 2.7 8.4 1.1
KA 77.4 5.9 7K. 1.9 4.9 6.
E¥ 75.9 ns 6.1 ng Ty 2.1 6.1 8.2 ng
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oo 77.5 6.5 o1 1.7 5.7 7.4
KL 79. 2 6.9 K 2.1 5.6 7.7
SEHy 78.1  — 6.6 — E 1.8 5.6 7.4 —
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#6  FEEREIY (30 a) ICB 1T D LIARMNE O S R (2017~20184F By I B 3B i5)
= W o Sl G &) 1BAT Xt
K e ko i LA Ze i I X HAT X B RE 8] (G 2 FD) HIl = (%)
fEEt DR (18) ~DFFIAS 2:35 2:35 0:00 -
B & H () O OB 0:24 0:32 0:08 1.2
2017 |REd A 1 3 0:09 3:59 3:50 35.1
K E A E 0:06 - -0:06 -0.9
it PR 25 E o> Fi 0:28 2:42 2:14 20.5
Z O (GEEYE. BERESSK N E)) 0:13 1:07 0:54 8.2
& # 3:55 10:55 7:00 64.1
JEEFEEE &R (48) ~Fi 1:00 1:00 0:00 -
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Wi LiAB B P P 4% 140 2 4% 280 140 2 4% 280
UALRMIEA = 7 J | 498 1 @ 498 498 1 @ 498
20177V U AR 120 0.10 12
B[R AN B o A 0 275 L& 275
TE¥97 & 800/hr 235 fb 52 800/hr 235 fb 52 800/hr 655 fb 146
& &t 3,200 2,594 3, 343
B B MR 4.3% 22. 4%
fE 395/N1kg N6 kg 2,370 294/N1kg N6 kg 1, 764 485/N1kg N6 kg 2,910
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2018 [if LiAAJiGEH =2 > 7| 498 1 @ 498 498 1@ 498
L b IV o 140 0.10 14
WA WE) B O BN E A 275 1 & 275
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& 3,186 2,580 3,423
HE B B R 6. 9% 24. 6%
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