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Investigation of Cultivation Characteristics and Setting of Target Yield and
Yield Components, in the Rice Variety "Ginsan"

Satoru SHIBATA , Kensuke SATO , Ikuko KODAMA , Tomohiko KAWAMOTO , Masaki ITOH * and
Akira SAYAMA
(Akita A gricultural Experiment Station, * Present Address : Akita Prefectural Plant Protection Oﬁice)

Abstract

In this study, we discussed about characteristics of rice variety "Ginsan", using the results of
fertilizer experiment from 2011 to 2017. In the same of fertilizer condition, the yield of "Ginsan" was
about 19% higher than that of "Akitakomachi". The protein content in the grains of "Ginsan " was less
than "Akitakomachi". There were no significant differences between the number of panicles per m?
and the percentage of ripened grains in "Ginsan" and "Akitakomachi" . A larger number of spikelets
per panicle and a larger 1,000 grain weight was observed in "Ginsan" compared to "Akitakomachi".
When the topdressing of nitrogen was applied at the panicle formation stage or the meiotic stage, a
higher whole grain rate and lower protein content were influenced with on the presence or absence of
topdressing. The protein content in the grains showed a significant correlation with the leaf color
value at the full heading stage. When the leaf color value at the full- heading stage is 35.8, it can be
estimated that the protein content in the grains will be about 7.3%. Futhermore, we set that a target
yield was 66 kg/a. In that case, the target components were 460~470 to number of panicles per m* ,
72~74 to number of spikelets per panicle, 34,000 to number of spikelets per m* , 80 to percentage of
ripened grains and 24.5g of 1,000grain weight.

Key Words: rice, Ginsan, protein content, 1,000 grain weight, top dressing, target yield
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BRI MERINMEEBGF (osnrampb—2) Z~T 1 TR OA X
DH R I T LRI

i E, Ok IEE, IR EZ

Cadmium absorption of OsNRAMPS5/osnramp35-2 hetero plants

Ryuichi TAKAHASHI, Masashi ITO and Tomohiko KAWAMOTO
(Akita Agricultural Experiment Smtion)

Abstract

The standard value of cadmium (Cd) concentration in rice grains is established at 0.4 mg/kg by
the Food Sanitation Act. One of the most effective methods to prevent excess in the standard value is
the usage of low Cd accumulating rice varieties (lcd varieties). We bred “Akikei 861” and “Akita
106 Icd” as lcd varieties instead of “Akitakomachi” and “Akita 106”. Cd absorption from soil to the
root of the rice takes place mainly through OsNRAMPS transporter. Lcd varieties have a loss in the
function of OsNRAMPS5 (osnramp5-2). In this study, we investigated Cd concentration in the shoots
and the grains of OsNRAMPS5/osnramp5-2 hetero plants (“Komachi-hetero” and “106-hetero”) and
compared them with lcd varieties and original varieties. When “Komachi-hetero” was grown in a
field containing 0.46 mg/kg Cd, Cd concentration in the shoots was in between “Akitakomachi” and
“Akikei 861”. There was no significant difference between “Komachi-hetero” and “Akitakomachi”
in the grains themselves, but both of them were lower than the standard value. When “106-hetero”
was grown in a field containing 0.96 mg/kg Cd, Cd concentration in the shoots and grains were in
between “Akita 106” and “Akita 106 Icd”. Our results showed that Cd concentration in the grains of
OsNRAMPS5/osnramp3-2 hetero plants is not as high as original varieties and maintains a value lower

than the standard value.

Key Words: rice, cadmium, low Cd accumulating rice varieties, osnramp5-2, hetero plants

% U LRSI L o TIIARDBREE LIZ W &2,

a—7 v 7 ARBRT X D EBEAEEOREITHES

INFERF DVEEMEIC R B2 RITT Z EBRMEE 2> TW

X, ERNOaAdh R I T LAOBMEEHET RN AEE
T [04mg/kg LI (K, #K) | EEDHILTWVA.
TERIZEEND T NI U MTETCEA T TIREH L
W2 Wz s FES 2007) , 2A00 FIULK
WO & LT, A o2 3 3 BACIRRE IR
KEHE)] BNIES RSN TS (EMHKES 2018) .
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EZ BTV (Ishikawa 5 2016) .

A FA~OH K I U AFAT IR O BIET
LR UAR—H—TdH D OsNRAMPS (2 L5 Z &M
BN EN TS (Ishimaru 5 2012) . 7 KX DA
R L L CHEBR SN T2 e D VB 5]
T e U ORRERKTH %75, OsNRAMPS O
RERS KRB L7272 FI U MERINMEEZ R 2 &0
oMM STV D (Ishikawa & 2012) . ZD7= =
e N VB 5] 2R EA L LT OsNRAMPS DOFERE
KIBEAB T osnramp5-2 B AT HZ LITL TR
U LMMERRINERFEO BT AGEL 72V, BIEL L D
WA Y T VED A K0 ARV 523
LTS, KARIZEBWTY (hEk2FED] &
O, BEHEROTEELEICOWTH I U MRS
HEEDTND.

BH A RIEL OsNRAMPS %55, osnramps-2 1345 1ME
IR THDTW, osnramp5-2 % KT TROLGAEDHH
R U MEBINEE T S%H R U SR 5
R K LT < SR T OsNRAMPS % RO fl Ik & 224
L, osnramp5-2 & ~7 v CTREOEEI A U 5 mTREMEDS
HDHN, A RITLAPINER ED L S IZET D
Do TR, & Z T osnramp5-2 % ~7 1 TRl
BIZONWTH FI T LRI Z A L, FafEk O
R0 SRR S FE & bl U7z

M & A&

1. #EMHERERE

osnramp3-2 Z~7 2 TROMEE (LT TZ2FEHAT
2y )1x, &z Eb) 88, ldkm2 (=2t
HIVBRI1IE) ZRBELTRE L%, [HE-2F
L) AXEBRELTIOEKELRZEL, BIL THL
BCoF: fACFE -2 V2. ik LT, [ F
Hl ZTERELLE LS B o SMMERIPERE [F
%861 (LLF TZEbled ) | V.

YT

OF (4 7 0k S
— o 00

FBIK [2EbAT0] 2BKT 5700 BLXEFTE,
Y7o h 7 LMERIN (FhRsel) B, KlxH =
72 EBE T HORT LS BEAOBGEF A FOEGKE
BIE L7, MIEHTE~—H— (20bp Ladder) .

7RI U MERIEAR T (osnramp5-2) % ~T B CTROA XD NI U LRI

(%KM 106 5] ITERFO—BRIERKETHD. 5K
H 106 51 O~7 af@iE (BLF 1106 5~7 =] ) 13,
[FKM 106 51 &R, led-kme2 (2 e VB 1H)
EABLE LTREE LTct,  TRKH 106 51 2 HEHL &
LC2MEELARL, HIEL T BCF: HRFETF %
FIFSIHTEGE L. [RFFZ osnramps-2 % A€ THD
FAELREE L, &R o AMERIMEZRSE ( TFKHE 106
Hled) ) & LT
A IR BRI IC B W TCEE L, EEX
MDA KU AGYEY THEE Lz, FEaiofEL
BOTEA RI v ARER, [bEE2Fb) HEEH
B3 046 mg/kg, [FKH 106 51 FEFMH1E 0.96 mg/kg
Thot- (0.1 MIFEH) . THE7oFh) Oss
ABRIT 2018 &,  [FEKH 106 51 D3kESABRIL 2015 45
47> 7.

B FICHEN S/ A DNA Z#hiH L, Ishikawa 5 0
Wi (2012) DY PCR a7 - 71k, HIRREEIRAL
HEL, M1ICRT &) RERKEI T/ 2 2 Ak
HU7e~T el a@ ik Uiz, BAEE, 450 K OWER
4 22 cm THAEHEE 207 F/m? & L, Y7V HEZ
MHTFARBIZ I AR LD LT A Lz, KEBIX
(&7 FEb) TIIHRZKN4 BTHEKL, Z0%
WERAKDHRE LIz, THKH 106 B OFEFIEA K v
DB LRF 0 KD IR ERE 2170, 7 A TRICHE
KUTZUBEIZ RO E Uiz, dBRKIZ 1 K470 5
0%, [ FEb), TFbTm), IZ
FH led) X2 Xifil, TRKH 106 =), 1106 5~7 w1 ],
(K 106 5 led) 1% 1 Kifil & L7z,

2. hFEOLEREDAE

IR AT R A R OFIKRE F BRI O 3 7
BT (BERERI & a0, o, B) 226 289 D8E L
7o A B (FHIBR D Sem LD EFRE L= MY
Mo 7oA I & 221251, 80°CT 2 HIMR X w
oo BT (SM100, ZM200 ; Retsch) Ty
Lz, 7o, Fo—#%2h, WEY LTXke,
B R (Y-308B ; [LIZREH) TRtk L7z, Takahashi
HOWE (2016) D@V HHEEZITY, FLE ZHEIX
7 L— AR ERE (280FS AA;Agilent Tech.)
Tk IXT 7L — AL R R
(SpectrAA-880;Varian) TH KNI v AJREAZHIE L7

BRLER

XEOHNRFIUVLIREEIX &2 FEbH ) M
l.Ibmgkg TH oDzt L, TZEbaATo) B
0.68mg/kg THREIZE -7 (K2) . [Z2FDH led)
DOEFES NI T AREIL0.04mgke T, [ZEFHAT
)X (&l FEb) & T2Ebled) OFETH-
7.

FRON FI U AREITTHE7-2F 5] 23 0.24mg/ke,
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BERIE? 3 - & Bled hEfZF £ HERTE? & Hled
5 4 Fi 2 4 = & 4 | F*ﬂ:—#/\—.—n—wl *:t—tl-;lm:%‘:i‘é i O WSy B4 Z
oL LR 2P SN ully KNS NSEp= N 0 | e o~ "2 7 — o~ ')I\—\-IJ Vimmaes i ANV T N/ AR Fid D)
TILT7 7~y b ldTukey-Krameri&IZ 5 b\’CS%7J<$ SEEEAHDHIEETRT,
mg/kg (53] mg/kg (&)
45 ¢ 045
a d
4 04
35 | ﬁ 035 ﬁ
.1 -
25 025 N
) I
2 b 0.2
15 b I 015
| | 64 [ ]
| ’ [ ]
- | [ ] i
05 N c 0.05 ] T
| [ ]
[ J — | = fo R — | —
PhH106% 1065 ~7 13 HE1065cd 1065 106E~F 0 H10651cd
=Eam [# EH1ing= | F‘lnc—:/\—.—r‘l 1 Filﬂfhr\:v led! OEZE THOA L Ny 1=
3 IAE106=1 . 1106 7 10 ed] DEZE AR L&,
BIRATIT 7y b dTukey-KramerEIC B W TS%KETEEAN d‘f)é?_c‘:§‘r'§'

[ZE BT 17 ]280.19mg/kg, [ 2 F B led) 23 0.02mg/kg
ThHY (M2), LKOI FITVLARET (H&-2F
H1 2 0.145mgkg, TZFE BT H] A 0.118mgke,

[ZFHled) 280.005mghkg TH-o7= (X2) . #, X
kebiz TzEgbaTo) 1T b/ Eb) LV
ERNEN -T2, AEEFRED LRI o7,

(106 5~7 v OB FI 7 AREITEE, LK
12 THKH 106 B & TEKH 106 & led) OHETH - 7=

(X3) . THKH 106 B ©ZKH K7 AREIE 0370
mg/kg CRMBAEETED DN TV DL IEEHBZOLT
FIHRRETH o722, 1106 5~Ta ] [ ZXBICHRIC
RDRER L7 o7z,

OsNRAMPS O3B % 53 FEEE TN U 72k 2 1K

(RNAI (R) 13 AR LY 7 I 7 L& E <RI L TV
7273 (Ishimaru 5 2012, Takahashi & 2014) , AR#FZEIC
BNWTCIZELATH] OXEOH I T AREL [H
2 FEzb) L TZ2Ebld) OFTHoTz. 1106
BT a ) bEERIC TRKHE 106 51 & TRKH 106 = lcd)
OFMOHI FIUARELZRLK. RNAL K TIiX
OSNRAMPI %, IR~ FI U AFHRAIZEEGT 288
FORBENDHEINML TW=DIZKL, Tav e V1
Tl TR A S 72 nyo 7= (Takahashi 5 2011,

Ishikawa © 2012, Ishimaru & 2012) . osnramp5-2 %~

13

ToTEOEEIL Taseh VR 5] LREOEE

FRREZRTEEZLN, [ZFEFb~Tnm] R 1106
BT O] WERA~AOT FITLAHARK TS S

OsNRAMPS & 47 K I 7 A%k L72\ osnramp5-2 %
RAELTNDZ 06, R & AR SR o o )
H7eh B 7 AN E R EE X DT,
[ZEBAT | ORLELZKRON FI TV LARELH
EZEL] KV BRWEEARLIEBOD, FEAEIT

B LR oz, HH R AR 0.46 mg/ke
LIENEMTFTIL, [HhEiEb) OBk FIY

LN 0.145 mghkg SR Mx LTV elzd, T2
EFbAT ] EEPRVERICR T EBE X BN,
=7, T106 S~T | [ZTXKH FI U ARELEHEL
U< TR 106 5] & TEKH 106 %5 led] DO P TH
Sfe. TRIRITVLARENELBBEVES,
osnramp5-2 % ~7 0 CROMERIX osnramp5-2 Z #7275
WER LD b FRIEVWVEEZ RTEE LN,
RIFFEOFERMN S, osnramp5-2 % ~7 1 TROER
DTAKT R 7 MREE, B K0 SRR 5L FE L
DIZEL 2D DD, osnramp5-2 % R 7¢O R S FE{E
LIRS B2 W N, £,
osnramp53-2 & ~7 2 CREORDOZK A NI U AR
MRS S F% e D 0lE, RS THREICR
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LAVEREDERERETh o7, HHD FI U LR
FENENEE, S X o T osnramp5-2 % ~7 v TFf
DA TS BB 2B 2 2 FREMEITFR > T D72,
osnramp3-2 Z R/ VRRE & 0 R X0 SRR SR
DLW LD e SR 41T 5 2 L AMATIES
DR, Tk RI U LREIZIBNT, osnramps-2
T v CTROEE SIS 22 5 AR IRV e B 2 b
7z

B =

TRBORERD T R I T L OHkERET 10.4mg/kg
PIF] ERBBEAEETED LN TRY, KUEHEEZKIF
WCTFES A R0 LMERIYESFEDO R HED Hi T
W2, R U LOERRIEE, RoMaEz /EY
D 8T UAR—F—"Th % OsNRAMPS 7325 8 LU TH¥
HERIBALOD osnramp5-2 £ 72> TWNDHTEHTHD I &N
HEMNERoTWD. RIFIETIE, osnramp5-2 &~7
R CROMEE (ToEbaTm), 1106 5~71m) )
DA RITVARELZREL, R4 - ZHTHDL [H
2L, TBHE1065) EEnEFROh Ky
DR ( TBR 861 (LT TZoEHled ) J,
[FKH 106 5 led) ) &M L7z, T8 KX U AJRE
23 0.46 mg/kg (0.1 M MEEEHH) OMWSGTHIE L& Z
5, TZFbATn] OXEOHN FIVLARER [H
XL ZEL] & TZ2FEDBledl OHFRITHoTZ. KK
BT b2 FEb) L0 bIRVEEZRLER, A
BEEIRBOLNR -T2, LS R0 ARER 0.96
mg/kg DM F T M106 B~Ta ) O K7 AJRE
IXHEE, LKL B2 TR 106 %5 & TFKH 106 5 led)
ORI Th -7, RIFROFERND, osnramp5-2 %~
T TROEEROZAT I U LAREE, ZRFITLA
IRRIPERFE L D ITE <R D b DD, osnramps-2 % Ff
TerpEfE e mED LIRS 22 2 LN E

>7.

AFEEATIICHIZ 0, EHENBY K, FEERT
K&, TEWE KBRS OF 2 129 7O
a LW, 72, AEREEMOESAKRIOD
RIZES FI U ARESITCBNT, 2ReIHI%
W2 72Nz, A R OFHE M QMU IS BREE D )5 2 12 2
WlEnTeiZnwiz, Z oA TEILE L BT 5.

[FKH 106 51 1Zhh i B3 BRITEMOKES - IR
T LAEET Y2 N [ RO DNA v —H—FH
ORI (RBS) | OXZIEIC X > Tirbiiz.
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i ARSI EBIERE (PCU) DZEREEHFRE & AKTE~D B
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Nitrogen Release Characteristics and Fertilizer Response to
Paddy Rice of Imported Coated Urea
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(Akita A gricultural Experiment Station,
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&

KO TH, BRESRORELENS, T ADAEFE
B CIRARFENE & B4 ) D1 WO KEBURRR ME D HEdE A3 5k
HHNTWDS. £, FEMAROTFENBHLT 5P T,
EHEAKREOMTARO ==L TR Y, ZE
BAE DI DIZZIN TR = R k3D JIH IR AEEEELAIT 3
WIETH 5.

WA IR & Bl L 72 SR FR i AT AL o181 S i AR 4t
%, B CESFERIADER S BEE L AETH DL Z
EEND, RETER - EHELOoOH 5 (BKHEREMK
JKEEER  2019). EAEIE, @S FRELA ARSI b i
A 2 TN U 72kl X 91288 D AR b 3 T e— 5
T, HERIK R EWES b OWIRIRE OB A b EA
TV UKD 2015). B AR AR I E RE O H e
B R TZTH Y, BLEIREIOREEE L TRIAT
HZETHEE X OIS FRETH D03, EHIREE
A ~DE AN RANTAR D F AT 700,

ARETIE, AR O—FTH 2 BRI IEE

(Polymer Coated Urea: PCU) Z 1L, 1ZHHERIEIC
K0 =B ET 2 & L b, a1l
FHMEAOGMET CRROAEE « INEE~KITTREIC
OWVWTRF LD THAET 5.

I
1) RBEMEUHERE

ARBRI 2017 45 & 2018 4E1Z, FKHEFAN O 1,000 nf
DKENES TITo -, HEX A 7137 T A K125y

=}
[2]u}

Mahsd, HROFREYEAELZS 1 RIORLE.

FIIEAER THAZ W] T, Ew3SEEOHE %
LAY

2) #5EH, SBRRRUGEE

%1% HBRES O HEOBY LM
AR ATHAHE

pH CEC IR EA EH VU A

(H:0) (Ca0) (Mg0) (K,00  (N) (P,0) (S0,
(cmol, kg!) (mgkg")

54 16.6 1219 357 149 163 83 43

) 201744 H CBigan) OfELOSHHE. z: hLA

— 7k, y s HOKBREEEILIC X D

ABR R L 72 PCU IR BI o EHIC LY
2M, 3M, 6M DO 3FEENRH Y, WY A 71X ) =T 8
T25°CRFT O HEIZENEI 60 H, 90 H, 180
HEXNTWD., ARBRTIX PCUIM (TN43%) %t
L, xtRRAEREE U T8 HEOIT\ Y LP =— K 100
%47 (LP100, TN42%, P =A HBLT 27U () H)
LAY

ABRIXILPCU X, LP KD 2 X & L, ZHF1 PCUM
BT LP100 G el A e 2 3 E LA Lz, 262
FIZ PCU X & LP X CTHWBLA BRI DRk 4y & Tl &
Zor Uiz, EE P OZFEOFIG ORI, kM
2, BRFADEREL D OoEERELE & Lz 5
JEELCOTEMAEZEE LTEREI L. T72bbh, #ak
ZEF# & PCUSM BV NI LP100 ICH kT 5 BR OB,
WD —FAIEBHI L\ 5:5 L W PERFZOEIE &5

H2F RBRE K OURANR, M &
(LI SY 22O L E L i i (@N m%)’
IR (%) (%) B R
N-P,0s-K,0 @zt LP100 PCU3M 20174 20184 20174 20184
PCUX 32-6-5 30 — 70 9.0 12.7 9.7 13.0
LPxX 32-6-5 30 70 — 9.0 12.7 9.7 13.9

* BN D O T .

K VR R ERBR Y, HURK IR E ) S R B P A
2020 4E 3 A 17 B2
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R - S ABEGEILEE (PCU) D2 RV IR & KT ~D )

W, 3.7 & LTz, F£iz, £F - U U8 MBEORFEAS
3 32:6:5 (%) ITHii= 7.

2017 41X 5 H 22 H, 20184Fi% 5 A 21 HIZ, HHE%
B L o oHERIER 2 MSEA L, IEROB TEN S
AR EEZ R L2, BRI T b ho 7.

3) REBERARUAE

(1) #WEIEEOZERREME

PCU3M & LP100 % EALEH 1g T DR A THA
BHE 30 fEIERL L, ARRBOBMELE HIZ, KM TEL
FEHD Sem OIESITHFE L. REWE T, FiED
HIRIC 3 ECREIZERIL, 13 L ROMR % Kk
EARTEREL TR ZIRY H L. 2zl b
bk THMRE 100mL IZERL, E—xLT v 7 (KR)
KiA— k7 T A F—QuAAtro 2HR % JHV THEHI 7%
o EFRERD . NAME L IEE 1g ho%
RENOLELLE, ERFENFLRM L. £, B
HER DI R £ C 1R TR S 5em O HRE % I
EL (K 747 FTABTRT, Mg TBAE
&V ), BIEHIHIE E FEE IR A R L.

INGOT—Z LMD (1997) OEHET VXK
VRHEY T b (w4270 Y7+ (BR) 8 Excel) OV
NAR—BEEE AT, EEORB R ERIFHELH
ELT.

(2) KRBOEE, &

KFGE S, SOEEXNT 3 DET D 6 5 X26 B
DOMEXZHREL, HEXNOETORIZ DN THEE
I~ ARICHTHE L. 209 b 1 Loikid 5 10 £k
X, BSR4 RICR A, B E CRERATF
AT — VRIS L T, AR CE IE LT
B TERRG (2 =0 2 /v a2 (BR) & SPAD502plus)
2V, BEHOBEZIZHOWT, & EBEORE
2B DS PR A IE LTz,

ARFEOUEIE, AN A XA THIEE S0 ) B
STZ8KMEHAWTHE L. 77:bb, ZhvbzE4
TR AR R, R Y KOs (FFH 1.9mm)
TV, FELKEZWE L. BEKETKD 15%H
BUICHIE L. XA CTTHREORWEEIT & &b
NERL DT & RO HIECTEREZER L LKEFR
EHRERD, BB 595 2R U TCEKLZ LV E
EHERL L.

BTN, A ABTREN O 10 %05
7R 245 3 REBRI L, =B CREE, —f
Bk & RS ORNEICH U BRI IXIETE 1.06g
mL! ORHAKRE A, TR TR E SOk s L
TmrLT.

(3) ZKHGoD> % HEWgIN

EEREEITTZAIC, ABFFER 23 HKEERXD
3MFI LRI LTz, REYIBR L7214, BERHIH & AR
HICITEE L BT/ EI L C 48~72 Kff, 80°C Tl Az
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Lo, WMELNER, wftsdi AnomaRike L
= BonmARRE 0.5g &, IEEIOEZ T & Flkk
DOFETHENR L ERE TR L. XELHEOERS
ARICEHEXOBMBEZF L, EEREOESR
WU AR L.

4) PEME

2017 AEIXREA S A 22 B, SEIRAN (BE#) 7 A
16 H, WBEZ Qo) 7 A 30 H, HIFEH 8 A
11 B, IFE 10 A5 A, 2018 138 5 H 21 A, $hiE
HM7A 178, WHH7H27H, HEE-8 A 6H, U
9 H 27 HCThoTo. IEEIIAFX 212 % m?
DOFRTETHA L, IVHERHIHRM & 4M % 37 X E Il
ELMIE L7,

w B

1) [RBEB

R AAT - 72 2 MEOKGFRmAE S 1 KR L7z,
2017 FEDBA, KIRIE, SHTAE 7H EhanEg
<,6 HEHmL 8 HFa~9 A FAIHKIRBER TH -
7o kR, 7 H A E THERTEEL L TH - 7273,
7H22 BD 23 BICHNT CTReEkI RN & 720, 8 A
THOBKKRELZH-o7=. HREEFIL, 6 A T, 74
FRIKLEOS A EAICEL, 6 A UL 8 AR AT
2ot

2018 FEDHA, KiEIE, S A TFTH~6 A kAL 7 A
e, 6 AL 8 AAARIRMEIN ThH 7. BE
KEX, 5 AR BREEED (K% 0->7-Mth, 6 A TR~
THERE 8 ARH~9 H BRI H S D72, THTA
OB Th - 7=, HIRERIE, 5 A FH~6 A LA
L TATAEL, 6 ARAIL 8 A TAI~9 A Emicd
otz

7285, BRI R OVEBLIE S, 2017 4223 99 CPAEIE A,
2018 D3 96 (ROV°AR) Thotz.

2) HRICXT A HBRHOERFHEY

52 IZHRBRIZIHIC I T 2 KFER O IR OHES % 7~
L7-. B HIR A SR Tl 5 &, Btk 10 A
~20 H, [F60~75 H %O 90~110 H T 2018 4EA
i 0~5 H & ONE 45~60 H T 2017 F23EVMEMIZ H -
7-. FERHIEIL, BAE 0~15 B Tl 2018 FE 001K
Wb OO, LS ORI 2018 40> )5 23 FIZE )
m<HERB L TRY, FRCB% 20~45 A (FE MR
400~1000°CHJ3T) & [F 100 B (FEHHIIE 2300°C AT 3T)
IR 2 DMEDZEDR K E o 7z,
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) RS Sem THIE. AFHHURIE S ABENEE TR L.

5 3 BUCHERR PR 22 FRIR R & FEE R o BifR %
7R L7z, LP100 O ZERBIE I, 2018 AT FEE HE 0°C
725 1000°CHHL F TIZFEAREI T, 2 D% 3000°CHHT
FCHWFR TH > 7=t L, 2017 4RI FREELHIE
700CHHEE COEREHENR 2018 F LV /L, %
DHAHITEM L S FTIROBERIFH AL — R LTZ.
R R 1000°CHHI T2 MEDERIAHBICKE 7oz
DEL, ZO%IRAIIENN/NT AHAEIZH T2 H D
D, BFRWHED 80% I L 7= RO FEH HIIR I 1300
~1700°CC, FKRMZENKE MNolz. —J7, PCUIM O

17

HEBRITHTB T 2B S I £ TORIBEDOHER

*2017 TR DAHRME TR LTz,

ERWHEIL, 2 0F L S HBIRDOET AN Z — %
IRLTZ. 80% DEFDOIEHICE LA HIE I 1500~
1700°C T, 4FERBIOZEIX LPI00 X W /hE o7z, W
NOME S, AEFHRENO KR EREHET 2 9
FLdh 9% ETH T,

3) BHOZERAHEOHB L KROLER



FHRIED> - AR HEIEE (PCU)

%4z, EIEEOERENRALERFNER T
RLUTZ. 2017 S04, PCUIM O¥EHIE LP100 L 0
ROETMHNICH Y, BREHRR 2 ICRBEREHED
FENERL 6 A FAI~7 H LA OB R E
Mo Tz, FDH%, SITEHITHT T LP100 DR H S,
7 A TR CIXmEIZIERBEOHERE 28 LTz, 2018
FEOYE, LP100 O 2017 4 L 0 B S,
PCU3M & D3EMT 2017 4R1F EBHBEE T2 2%, PCU3M
DBEBEFRIRHBIZLPI00 & A BHENS 6 A TR
TRRLE L, 7 HLBERSEORE L HiER 3 2 @I

DEHRB R & IRFG~D )

bolz. 1 BV OEREHFETRLS &, LP100 I34F
W CHANRCRE LD 00, BiEKICDRL, 7
A AR HZ L ZO®%R 2K T3 228580 5
Nz, 2K L PCUSM i, BHEEZ ST 6 A Fx
WIEHOE =27 B3H 0, 0% 9 A FaICHIN-> T

AT LIS o 7.

855 KUCAKFE O ERRIE, M OESDOHRL S
RLTZ. 2017 EDA, PCU XK TiE, LP X &~
FWRILEN 6 H TAI~EEINCE <, iz~
WA MBI 2R Uie. IR DR o0 22 F2 R R it

LP100
100
S 80 -
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o 60 L
g
Ly L
w 0T 4 AL
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FERE~v A7 a YT R Z LD N S—HEREIC I A HEES.
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ESEL S B2 HEM
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TSR AKROBREWINE, XHNROEAOHYE

FHO T E RKANT, A DIEICSEE, a2 R

KIZIER%ECThH o=, ZHuE, 6 APaNnS 7 A B
WIZWTTLPRED L D b00, SEins HEE
HWHC T CEE N T 2EMICH o7, BEEIZT A R
A FAIZ PCU KOG RVMEIIZH Y, FRZHE
WEICH X DOENRKE o7z, 2018 FEDGE, BHER
I B3 she i £ il XIFIZ R ¢, HEELILIE PCU X
N R RS L=, PCU RDXEHIE, 7 H LA~
P LI LP K E D RS < HE LT, BE6T 7
A PABERIZE0R0M <, HFEHILIRE, MK DZEAER
T AMEMIZH o7,

4) KREORELZKRE

%3 RIOKFEOWE, WEMRER K OLKNWE %
R LTz, AEDEED 96 D TR R Th o7z 2018
I, 2017 4 & AR DMK o 72, PCU K OUL R,
LP K& b, FERDLEBCORENLOOWb S
EMRVMEANZ S 0, FEZOKEE, 2017 FIXFRI%ETH
D78 2018 FEITRRL o 72, INEB RS T, 2017 4
IZ&HE TPCU X & LP ROEIT/NE < —EDBmRN
R BV, 2018 FEIFWTHOIEE b PCU XK
LP XX/ L 2/h&ho7=. PCU KL, THIESL Z
VR BERENLP KXW ARICKLS, SMEIT
AETIIRNHODORRE D 20 L L% LT,

F B

PCU3M 1, LP100 & EE R ERCN B R O
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DR E DM 2 E L RO Bz, BERRI %
TOEHEMEE T2 &, 6 A LRAo#EOKH,»
5722017 % TLP100 DIEH A EN DIk L, PCUIM
TEERRDEND/INE Dy o T2, T AR X E pE
FEIEEL L i L TR OART YRR H B EENTWD
N (EEBERFMGESGS  2019), ARBRTIZZED
&0 e AN THEGR S e o T,

— 5T, EESRBIRFILE OB, FRICKVE
952 LEFERD (2003) LKE (2018) AMfEHE L
TW5h. £, /R (2015) 1%, #EEEIOE T
BEHATHD &, REEIOKE WGEAICEHN
REDL L, WEIEEOBEHOREKFENRKE W
EZOMHMNEETHDHZ EEEEH LTS, AR
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