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Variation in Protein and Amylose Content with Grain Thickness and the Varietal Difference of
Jilin Rice in China: HE Bing, LI Chao, CHEN Dianyuan and KUSUTANI Akihito (Jilin Agricultural
Science and Technology University, Jilin City 132101, Jilin Province, China)

Abstract: Nine varieties in Jilin province of China were selected to study the differences of protein and
amylose content in white rice with different grain thickness. The protein content of all varieties
increased and the amylose content decreased with the grain thickness becoming thinner. The slope of
the regression line (regression coefficient) represented the percentage change of the content relative to
the grain thickness. Therefore, the absolute value of each regression coefficient was used as the variation
index to evaluate the changes in protein content and amylose content caused by grain thickness, that is,
to evaluate the stability of changes in protein content and amylose content when grain thickness changes.
The variation index varies with varieties. The variation index of protein content varies from 2.51 to 4.10,
and amylose content varies from 2.49 to 3.72. Therefore, it was speculated that the stability of protein
content and amylose content to grain thickness was about 1.5 times different among varieties. In
addition, there was a significant negative correlation between the product of mean grain weight and mean
grain thickness and the variation index of protein content. Among the tested varieties, Wuyoudao 4,
Jijing 515 and Jijing 812 had the characteristics of low protein content, small change in grain thickness
and high stability for taste.

Keywords: Amylose content, Grain thickness, Protein content, Rice, Variation index.
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b S K ORI O S5 KRB RS DUV T
mE -
(RO LE R e v & —)
Breeding of rice cultivars with high yielding for commercial use in HARC and NARO
Shuichi MATSUBA
(Hokkaido Agricultural Research Center, NARO)
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KOIEHHRCRE KT T In—RASEZEZHE E3IHR)
— 2019~2021 FEXKIC X BT I n—RERBAIEEEOKRIE —

JURS JEA=1 « il EEF - AUV D, =7 =A M2 mi 2 ? - Kl T B Rt !
(AEEE R - 2 FR R - 2 ERAIT R RS
Be Able to Determine Rice Amylose Content at Grain Elevator and Milling Plant (Part 3)
Validation to Determine Amylose Content using Unknown Rice Samples Grown in 2019 - 2021
Shuso KAWAMURA'!*, Haruka IINO!, Edenio OLIVARES D."2,
Hiroyuki ISHIZU?, Toru NAGATA?, Shigenobu KOSEKI'
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RN KA DA & B SRR~ I E 3
PEAA AL TS« FPATE T2« AN - EHHE T o KERAF— 2 - BRI
(RS20« 2 R R ISHAMBYEE ICH A mENEERD
Effect of high-temperature ripening on the taste and physicochemical properties of cooked rice
Yuuki Nishimoto' *, Sumiko Nakamura?, Yuuya Idesawa', Kunimoto Takatsu', Ken’ichi Ohtsubo?, and
Akiko Fujita!
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HRL
. Ol 0o P
2020 2019 JEE O & wIER g:é ;8;: ig
ki 0% 14
ki 100 % 15 160
ki 70 % 16 o
2019 JRlS ¥XehU SR 30 % 17 f'e_' o - a o s
pEA 0 % 18 X ¥ o 0EE
HAKE 100 % 19 i D ‘lﬂ_‘“‘,’—‘ A 20EE
: ek 70 % 20 ® S B e TS 3
Boasbedy — i 8 _ -7 .
OER T Tem ey §o e | s
R 0% 22 a 120 = nE
Hpr 100 % 23
. . R 70 % 24 15 5 05 o 05
2021 2020 JREy O-&HER R 30 % 25 BHEAE W ()
R 0% 26
™ 3 . B <. ErREE
%{; L 2 i X EHMIOBIRME (M RERHMN & &)
&I S 1 iculld 0 s Ty
2020 BN =2ENY T 50w 99 AREHME)
R 0% 30
. el =Wis 7 %
7< 2 RWRERERHM & AMELAE & OFEEIFREL
AR R
=Y AN IS k5D i X oy
ok Sy 0.744 #%  0.932 %  0.837 %k  0.829 %% 0.485 0. 940 #*
bRl gy o I R —0. 782 %% —0.954 %% —0.840 %k —0.842 sk —0. 496 —0. 961 s
(k) P PEE A 0.793 %% 0.940 %  0.823 %k  0.829 %% 0.45] 0. 943 #k
" e U P —0.807 %% —0.937 %k —-0.802 % —0.810 %+ —0.463 —0. 935 sk

HIShOERE CHEED Y (BRikS : 30, HBIRErOBIE : 0.499, pfi<0. 05)
B TINOGERRTHEAED Y (RS : 30, HBMEE OB : 0.570, pfE<0.01)
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BN K DRI U v IR = 2 kDR L HEREMERR J5 ~ D B
A e iR EE L EZ - Sl ARAE - REE MR
(BHBFERIRT: - ICHAEMBTE, 2 st X =2 —)
Effects of Chalky Rice Grains Generated by High—temperature Ripening to the Palatability
and Bio—Functionality of _Japonica Rice.
Sumiko Nakamura', Chikashi Komata!, Junji Katsura? Yasuhiro Maruyama® Ken  ichi Ohtsubo™

A X DOEIREAEEE VI X DL ERIORHEZ DT D728, 2020 FFEEY v iR =7k 54 &
BEK 2 SR FLERLZ o U, BYEERE (R ERREE, 3 — RREAZWEERDIT, -7 7
— NG, a7 T — R, KW, AU SREG &, VL& < RS R, SDS-PAGE) 21T 57,
Fiz, MHITHEIDEERZAE LT, 30%5L ARG KOYMEIE, RO 21T -7,

[FUkkB L OvEER 1k]

2020 pE 54 FRELK OSEARL & iR EK A e bl E LR S TR L CENENERENE LTz,

1, 2BV CGHE). 2, ave U CHE). 3, 2 b (BIR). 4, = h U ). 5,
ave BV GEE). 6, e WIE). 7, e sV (WE). 8, ave bV Gk, 9, 2Tt
AV (CEIL ., 10, e HY GEE). 11, 2 H Y EHE). 12, 2 eh Y (LEY). 13, v ed
UGB, 14, 2> e U GHE). 15, 2B U FHE) . 16, FsBCGig) ., 17, O EDIFN(E
W . 18, BWTEWGEIID, 19, HH=F (). 20, b3 o(ER), 21, EEE (i),
22, HEZEHGEH), 23, LT WA, 24, OM(ER), 25, oL u~ (FH) . 26,
EMOE D (). 27, RO LT (BF). 28, WHIZFENGEEH) . 29, DL F XA FEKR) . 30,
HROFERER . 3L, BE 1 5 (&Em), 32, B 7L (EH) . 33, ~NYUEULR), 34, RDD
SEEE). 35, B2l ()., 36, (Z2WE ()., 37, @IV 21HHEA), 38, (XD FFAE
JIDL 39, IZLDEHHECHNE) ., 40, O L DITN(EIR) 41, 228 (SH0 . 42, 2 H0 GIE) .
43, MROWD (EI) . 44, HEXIN0 (EFH) . 45, BS00EE) . 46, S & UEA L)), 47,
faft ONGE) . 48, HARNE (&) . 49, AR 48 75 (1UFY) | 50, M (L), 51, 72 CIEZ(EH) .
52, WOV (igE) . 53, IAF—7 4 —r (W), 54, ILF—7 10— GED),

KBRS © WYEHAEE 2 (RVA:model Super4 New—Port Scientific Pty Ltd.), @ -7 I 7—¥7F
P (Megazyme fLHx > ), @ v 7 —EiEM (Amplite™ Universal Fluorimetric Protease
Activity Assay Kit), @ 4V ¥4 & ((F-kit, Roche/R-Biopharm AG., Darmstadt, Germany)(®
L-7v# 2 UPE (F-kit, Roche/R-Biopharm AG., Darmstadt, Germany)., ® L-7 X /[ (Fluorometric,
CELL BIOLABS, INC., San Diego, CA, USA). @D KWl (7> 7L ¥ —, My Boy System,
Taketomo Electric Co., Tokyo, Japan) L7 ¥4, T In—AGEYY (3 — Nl EEE),

(s R ]

SMEDIRBIVIC L0 . F o F RGBT o 7 AR (GBSS 1) °0F o 7 U4y ki 5 s
(Branching enzyme IIb) DFBUNGE]O L, T2 T U RERD o7 2 7 —BIEMHSE " ORBFHEIC
L0, HEROT I v—AGEIL, BRI K TMEAIZ R L, o-7 7 —BIEEIZ, Lk
SERRLZ A BEZRHIMER 2R Uiz, BIERREAEIC I T D ek . e ERE R, BofRb L,
Consistency DFEIL, FLERIATEARUZ LA, K FEHB 2R LY, 7 a7 77—k b ki e s
Bz, @L< R BHEAPA R E NIz, ZOREE, 30%FHLERHRAG KD L-7 2 I URE R, L-T X/
W B, 100%TEART b~ iV MEF 20 LTz, [RIERIC, 30%IRA KO TG & (-7 /b=a—2,
FIERE, o) b 100%5E R R BIMEA 2 7R Lz, SECKOPPEEIZIBW TR, S0%EE KD
100%FEARII L, T ), T2 L), DREY ), T35 2ME T 2R L, BEREMEICBILR 9~ 2 NENiE
R OER (n6/n3: U/ —/UfE/ Y J L UER) IZOWT biga Lz,
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Different letters (a, b) denote statistically significant differences among whole and chalky grains in same samples.

Correlation is significant at 5 % (*) or 1 % (**) by the method of Tukey’s multiple comparison.
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X 2. b Bl okl Bhio 7 a7 —BiEE

5 SCHR

) &HHE B A ROEEBRREE ORI T BER. 2008 77(1), 1-12.

2) BRI, MRS, KEENE—, ZUETe, SRACE, Fabus, i/, AR 4L, RNERE, I WIE
B, RHEgER, 78y K« B2 3 « 7F T A =2 L5 KRR E OBl 1 E RIS %
RS AR T, 1997. 44, 579-584.

3) Okadome, H.; Kurihara, M.; Kusuda, O.; Toyoshima, H.; Kim, JI.; Shimotsubo, K.;
Matsuda, T.; Ohtsubo, K. Multiple measurements of physical properties of cooked rice
grains with different nitrogenous fertilizers. J. Crop Sci. 1999. 68, 211-216.

4) Juliano, BO. A simplified assay for milled—rice amylose. Cereal Sci. Today, 1971. 12,
334-360.

5) Nakamura, S.; Satoh, H.; Ohtsubo, K. Development of formulae for estimating amylose
content, amylopectin chain length distribution, and resistant starch content based on
the iodine absorption curve of rice starch. Bioscience, Biotechnology, and
Biochemistry. 2015, 79, 443-455. doi. org/10. 1080/09168451. 2014. 978257

6) Asaoka, M.; Okuno, K.; Sugimoto, Y.; Kawakami, J.; Fuwa, H. Effect of environmental
temperature during development of rice plants on some properties of endosperm starch.
Starch-Starke. 1984, 31, 189-193. doi. org/10. 1002/star. 19840360602.

7) Mitsui, T.; Shiraya, S.; Kaneko, K, Wada, K. Proteomics of rice grain under high
temperature stress. Plant Production Science. 2016, 19:
doi. org/10. 1080/1343943X. 1015. 1128112.

8) Nakamura, S.; Satoh, Ayaka.; Aizawa, M.; Ohtsubo, K. Characteristics of physicochemical

properties of chalky grains of Japonica rice generated by high temperature during
ripening. Foods. 2022, 11,97. doi.org/10.3390/T0oods11010097.
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RIS AR DRIAT S 2 A OBJEEE B ] F 352
JESE SCUE T KA BT - AR MU - JESR a2 - BRI 0 2 - IR IR - AR FA !
(" ERR - A LER)
Effects of “Oki-Moshio” Salt Water Spray on the Texture Related Trait of Rice.
Fumihiko ADACHI'*, Kohei OHMURA', Koki ISHIMI', Katsuhiko HIROKANE?, Kazuaki FUJINO?,
Kazuhiro UJIIE' and Kazuhiro KOBAYASI'

AR OFRIGGRE S CIE, Wk, s A /KN U&7z, 1990 4ERICaH L 2 B OE#
IRIZHEH T 280 fHAM TN, BHPRR 2RI TR e b O ORI R (fEie & ik H 6 filiE
L7228 R &) DA KR ZAEREI DA RICIEmEAR Lo 2 A & TRIEEK ) (BREK) &
LTAESNTWS. BEKIE, BAWKE TLonn ] LLEERNLRAKT I REELT
B L TS, A R~OEKEAR Y, WREZEE L@ 0% KRE I X 2800 e Es
REBONTIEAETHY, EEA~DOIRIEFE DO AN & D% OINE « SVEIC KIET 2% B
M L7 b O, 2 E CICEEKORICEE T 20281370 <, HFEHILA#E DI KEAR
BN RIETHEICONWTHH LN TR, £ 2 TAFZETIE, BRI BATHN 3 #8 0H iz
& EAR KK TOERI D, BEEIRIEEAT A OIEAE R & A M E T
LM LT,

(B8 X OVsE]

1. 2018 FFE 6 2020 4RI fRME 0 BHT oD 3 #itee (&, Fufd, Hdb) OREIGT TE2hird ) &
AEPEFKH CIEATHES U, R (LB D 9 A EANCHECR) (Bl KR E A7 L—Y—
Z TR 2501 102! 28 L7z THUAIX) &, BURFOA x &2 =Ly — M CHE L= TR
il | 25T 7o, BRI A R JA U E42) & E3EHK T 500 F5ICAIR LI L7-. 725,
FERHR O 9 B, HEITACEISICALE L, ZFEIRUC X 2 HERSHEE K ~DOWE K DIR N 7s CHEE %
ZF LM TH D,

2. BRKFENKET20194FIZ Taveh V| ZFE: Uiz, AMPRXIEES 2.5¢gm™ (100 £5), 1
gm? (250 f%), 0.5 gm? (500 f%), 0.25 gm? (1000 f5) (ZAR L 7= B KR OEUR X 2 5% 1T,
FRE K AW LT X A%R e Lz,

M & S UHER IC AR L, ISR TSR, SORAMBLALE (RGQII0A 4 7)), FK?D 20 43

KR, 3RHEIC K DMEACKDO S (7 ) —7 A—%— YAMADEN RE3305) #3K®7-.
(s 3k L Oovg 4]
1. [RGB TIIHIEIM CABITEWVDGRO B, TR 1L MK (2 L CRREA
& KN ENA I E L7, 2020 4203 3 #ilik & & I28BBRE D EO—T7, LK THRIED 2018 -
2019 FF LV HIK T L7=. 72720, 2020 FIFEHR P NTIOIEBIZ OV T HIRD HIL7eho
7o ZAUE, 2020 FEOEAIH 2,3 H BIZ 120mm LA EOBEKICHEE L2 & T, EEADNTRE
LTCATREMED B 2 LTz, D78, 2020 -2 Fr < M4 CINEMRER Z i+ 5 &, XK THhL
EIZHOWTH X THERBEMARD SNz (B 13). ZoRIMEE T, SEHmIC X
D EHARBRIRIEL & FFTRRIEE S A BICEIIN L2 (GFE 1K), 2019 SEORBCKOM S 2k 5 &,
M) 1% TSGR IX ) IS L CHEICEEL o7 (B2 ).
2. IMIZKHE DA R DIRE OBSIRR A WA T2 &, ZOKTRIEIL 1000 5 X% i KICEE
WOBARRENE EDIE> TR T L7z GE3X). & 2C, L AKTHIE L RO KT AKR L
DORRZERD D &, WEOMIZIIBER BB ADEMRIBERNIZBO bz, —J, ZAKThRE
BRI S & ORNIZIEDERRIRR - 72 (G 4AK) . 16> T, (REEORERIE DAL
IZE Y LZRTHE (A X) DKL, TOME, FXROWKRMET L, RECKORE X 23850
L7=aJREMENE 2 BT,

CLEDNS, PRI DN LA TRIEA BN SE2 2 & T, kY1 Xoskic L phik s &
HIZ, WAKEDIR TRk ZH L, BREOREOFIEE 72> TNDZ ERRBINT. 7272
L, HXHO CaMg & EmOBNNMBHMEIZ & LT alREMEN & 5 7= 04 RiRe 2 B9 5.
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REF B KE —BHPR  BR XKTHE 2RSS ZTKRE

(1&) (& m?) ) (%) (gm=)
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2018 #HHO 76.6 390.0 21.74 75.8 483
2019 a4 68.1 315.1 21.96 93.4 439
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10%5%/KETUIERFICEEESR
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BITHLKTFHIE(2019). FPD*(L Dunnet D
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* SWKETNEMICHEEZS
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£ 2R (RO SETE S THIEL - R DIRER
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IZEEER
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MEESEK ) R ORI
B FEE] - O MR - AN B - A By
(tEERF R

Ultra-Fine Structure of ‘Rinse-Free Rice’ Grain Surface
Youji NITTA'*, Ryosei ITO'!, Rui ARIMA!, Moe WADA!
(‘Faculty of Food and Agricultural Sciences, Fukushima University)

KT & BSTNTIIKT B 7200 TRIT DK & LTI &, BR%Is X2 30 4E0 8l L, A—%
—DKFE D FTIIONIME ENEIEK TIZE DV, FEDMERL TS, —J7, IR OEREN) -
AEREIRFIEIC OV TUE, A= —OBOKPERC K 0 — 7RSSR STV 503, (RIS
HIFFEZ DWW TIARHDEE TH D, AL TIE, TR OVEIRE R E 2 A - Ei 2
W HIMEIEBIZRIC L VB NIT A Z L2 HIE LT,

(ZESSSENO VIS |

TR ST D IR 2021 FEEEKFRAHRE TONE DIFIL) KIS L Ok 2 ek U7, Mk il
D XA ) OREIFECE > TBEZ4FRIOT N (1 3R) . AWFZECTE. XhAL #
A B, ROk AR Uiz, 7ok, T | 1T ATHRECIE7e < ZKROFES Ry S HRE Tl
TRUNHS, ARWFFEIZ IS\ THIMIE 273 72 01V e, FRES L OMIESK 3 RO KR 2 St — B2
WSS (AT 7 /9 —E A, SFD-HV-3, 10*Pa, -65°C) CHfkigts, Fimz A4 TRELT
EAE IS (AAE Y, JSM-ITS00HR) THIZE LT,

[FE & B

551 X ks K OMEFK Ot 2 A7 - RAIEE CRIEE LTREH R 2R L, W hoRRNTEs
WTHRHIAED 2 ROBEEATEO Hivlz, KL, BK, # EA DA i TIO0MIEThH - 72735,
X AXCIHHE TOUHFED BT,

552 U FKROREOYERG AR LT, BIKT, B L7eT v 7 R0 ORISR F 73k
DT L— N TR bz, AAZEHFONEARERORRA S R HIUEAITIR L% 5~10pum Th o7z,
BUET > 7 A K DIRIRETITAEIRO T L— ME, T > 7 R B O CEAVE OO S
TeEEZOND, T, BN Sum 1F EORLRIKRO—ERL L o7 BRI CTH 0 | FEHR CR Il &
PO THRFE LI bDEBZ BILD, ok, WKRO L ZHOE L, ZoX kL7 7
ICE BT L— b, X0 SIc kb EZ NS,

X H IS K OB DR CIIMRRBEO NRIDSEEH L Cuedy G 3 M) kT 7tk %
BT L — MOEGEKELERFC R E SN B A bV, £T2, BOEETCIILT 7 c K B8
KT L— MVEE L CRO LI G 3 KH),

2 e A A L OISR DR E OFEORHE Y Tl MIBEOPAIEZHH L CRED DAL D Esy
DT, WHLT > 7 DT L — E R DI TRl b (B4 1X),

PLEXY | BRIZBWTHREICITMET 7 OB 7 L — SR i, YEkRED & &0k
D OIFKTEHD Z EbhoTe, BIKTIE BHET v 7 v OB T L — M OO i Tid%
KFD B, O CIIELETEDBENC L > TE - ORHDHZ ERHLNE o7,
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g?:ﬂiﬁ EREGERO TR 5 ) ORERE

HiE
XA BB IE EGAR BOHKED ) 2 M HOMEEEFIEL T hERE!
At Hl GRRELETAR (RATFA A7+ X BERBEL o EETHERE T

FI AN oA (NTHP) ) ) 2 BhTERIES!
FrIUA R EAEE (U2 L) ¢ (BRI LIRS 7S5 TR T A2
AT (IR 2 MR AERTHENE L L TIEREES!

1: EHRkEEFH— A2— (https://wew.maff.go.ip/i/heya/sodan/1812/01 .html) DicEL%E
igiiiﬁ'ﬁb?‘: (2022/10/14M1%8) , 2: 2001 2 AOD3EE (RfiE%, HREEHEE) ORE#C

B EKB X OO O EE S I 5.
ENLEK, XHA, 2e4hA, ik, 24 —/L : 500um.

M e £

£ 2 [ FRORIEODEATE TS 55310 XA AR RO 2T I 5.
B, A4—/L : 10pm. e BEOfHE, 45 O . A4 —/L : 50um.

F AR ¥ A A L ORISR ORI OB ORIy O EATE TR 5 H.
o 2eAaR, Al A4 —/L : 50um.
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EMS WV 1. B NF =T L D BELTH 25 FBAR OB & e
FRE SR L ZRIBR T | A L T SRR WA IRAE ! JR R ! S A !
(M@ EER)

Starch characteristics and grain quality of BE//b mutant of Hanaechizen, by EMS
treatment.
Fumihiro NAKAOKA', Asako KOBAYASHI', Syuto WATANABE', Yoshie MACHIDA!, Yusaku
MOROZUMI', Genki CHAYA', Katsura TOMITA'

WA R LD A X OEEBDBFIEE 7> TV D, SRBFRITIZCKEZR T ST 572
TR EFIRREN (L U, BIRICEZ AT, FRIRbEAE Y I35 BETTb (3&iE T
BPMET LK, 7 a7 From#Hnid. & I Ol L BIROIKTFIZ SR %
)

AlEl, EIEBEATH REWRAHRF CX2FMBMEEL Z E 2B E L, BELID OERA~DK
ZMEPMEWER 2S5 72012, KfgiafE [T =FB o) |2 BMS JBRAAT\V N, BEIIb R 5K %215
7-DT, F O L SEICHOWTHRET 5,

[#EHs L 05 E]

2019 4, KFGALFE [NF=FE ] @ 100mM EMS ALBRIC X 5 Z28R28 BAER] 0D M, 4% 893 A
75, TILLING 7412 T BEIIb D@ FiEkic W T A7 U —=o27L (K1), &2l =%V H
(2 G—A OFIEBRNEL, 719 FEH DT ARG XN T ART X NEB S NI ER 2157,
SN Lvo T2, [, LR L AZEE L Fy 4157, 2020 4F, Ms B L OVF, 2 @SR
Bl L MAE 7B LR 2457, FFEKIZIEE TR 2455 L, DNA ~— 1 —&KIZ K Y BEIID D
FESNP N ORE T, HRIAE O BAf7e 6 ERZ 8L Lo, 2021 45, [BI35I2 T F; 6 Rt
AR U, B CHERMWAEB O B2 2 R a3k L, 24 [Fn2255]) [Fn2256) OAHE
FEAE Uz, FRER L OHFE O3Bl B 5 7= 72, 2022 AR 2 CEE & X - 7=,

BGREF I EBI1T A HEANEIX 6. 6kgN/10a T, FAEEE 24. 2 Bk/m° D 1 AfEZ & LTz, LT
VHKE 900 5%IERK L, LIV TN TT I a—RAEGHR (F— 7T A F—
T8 BL 7 v 27 4h)) ., By O bEHE (F 8y REXA 27 )7 A4 ¥—RVA4500 (Perten)), 7 X
o~y F o OEES (v BT U —BRUKEIEERE ProteomeLabT™M PA 800 (v 7 <>« 1—)L
X—)) ZHIE L,

[ 53 KOs 2]

Fn2255 35 X OVFn2256 I3FMFE L 0 AAB NS 0 | BE., BHE, TRENOS/NE o7z (F 1),
FKDT I a0 — 2 HRITFENFEL 0K 2 KA v ME L BHOBVENETIX, Rk, KK
M, TL— X0 KR L OWHEBIGIEE N FALRE L U mnodz, 730 F o0
RIHRIIEEAAREICBW T v a— X\ EE (DP) 6~13 OF#HN Do (M 1), BEIID
X DP6~T DL ZIED Z E RSN TEY 2| BEIIb FERE KR D T4rgE ) D2 SR TEM10]
(ae) WFHEELFEL D AT 07 I a—2 GG RN NWERERE < P, HLEENFSHEL v 13Ck
Eml, TIeXrFroE#HITRb DR WHE T AR Lz Y, AR Sz A RRT
EMLO | F EMH T2 b 0D, 7 I B —AE AR L OWILBMEE N RAEE D E<, 7
R F OB LTS ZEnD, BEIIh DB TR TH L EHE X HLD,

Fn2255 35 LTV Fn2256 OZKSVEIFEE, (O H, LEBEZ, N TF B ULV LGNS -
72 (M2), EMIOIZZEEICAEB L, WRHSH LKO—ENAET D Y 2 &b, WRHEOZKME
DI XX, BEIIb DEEFENME T L2 Z LI X AZEBH TH D EEZHND,

LRI THAREOEELE L OVESFE & DR LB ZT TV, ARG LR8O X0 3%
RAEBGET 5, S OIZ, BEIID ORI TR O EEE CO MG Z FRGET 5,
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51 STk
1) H. Yamakawa et al. (2007) Plant Physiol. 144:258-277.
2) JEHE (2011) JSHPFERYE  1(1) 158-64.
3) Nishi et al. (2001) Plant Physiol. 127:459-472.
4) Tanaka et al. (2004) Plant Biotechnol. J. 2:507-516.

# 1 BEITH 25 AR D

rify FE T pEIIp  HEE BE R MR MK MEE TR 7ie-x
IR Rt R Bz # K|y EEE E
+®  HA/BC em cm AR/ g/Mk g %
NFTFE W 7/22 27.4 71 20.9 19.7 41 - 16. 1
2021 Fn2255 Fy m 7/21 27.6 68 19.9 19.1 37 - 18.8
Fn2256 F,y m 7/24 27.1 64 21.7 19.0 39 - 18.3
NFTFP W 7/18 27.3 77 19.6 18.5 41 22.4 15.9
2022 Fn2255 F, m T/14  27.1 73 17.2 19.5 36 20.6 17.5
Fn2256 Fy m 7/20 27.6 71 21.1 17.2 31 19.2 17.2
WKy D WAL e
IR Ll e wIK 7TV tyb  Peak  MWIMELBA avvx
PN e MREE RSB pTov MEEE ~ys Time  MRIREE Tuv-
cP cP cP cP cP min C cP
NP FE 4322 1910 2412 3303  —1020 6.6 71.8 1393
2021 Fn2255 4936 2098 2838 3620 —-1316 6.1 80. 7 1522
Fn2256 4654 2137 2517 3621 -1033 6.3 81.5 1484
NP FE 4727 1987 2740 3310  —-1417 6.4 72.9 1323
2022 Fn2255 5359 2209 3150 3698  —-1661 6.1 82.1 1489
Fn2256 5021 2163 2858 3481 -1540 5.9 82.2 1318

VRS 20 B OO

0.6
0.4
Z 0.2
U
& 30 35 40 45 50 55 60
g& -0.2 gva—AWENE
0.4
N )
M 0.6 = =BEITb-W
:: 0.8 ——BEITb-H
-1
£ L ——BEITb-m
-1.4
1 BEIILZERIRDT I 0 F 2 ORI 2 YROBE (2022 FEEEX).

Ffn (2020 FFPEK) . /& 1 Fn2255, Jide . ~NF=FE¥ o, £ Fn2256
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IR B OO RHUBK GRS B 361 2 FEfA/KBE OB B D 13,
wI R - AE
VENIRT AR B SRR BR G S P A o & — o P IR YR IR B R R B R R R
The analysis for introduction about automatic water supply equipment in large-scale paddy field farming
at Miyazaki prefecture
Yasuaki FUKUGAWA '+ Tomohiko SUMI *

E L OEITIZHE, HIFROKHERI BN T BENEEEROBD DAL TNWS, &
ST, KAMEERCAEE 21X U & LT-BME DO @I X 0 AFEE OIEHK T 20T g,
ZOX O, B RTRE A K HEEOEBROT-DITIL, HOFERSEM TR S & horflk L
RS, REBEOIERER D Z ENEETH D, IDHIT, B EWIT LT, HEnAR
T HFTC, TR OB & I E-CRE, WEZHERF - M ESE 25 L &) OfFE
DL 25T D,

Tk ot KRIZEWTIL, EEOFED oL LTA~v— MNEEAESIT, K
FRAPEICAR D B HEaR OB AHEE A X > T D, Al Ao FHAKAG R O K BUOK G RE
RZ2XG0T, KEFHOE ML L EIE L Z2 X5 AR CTHEIG K ZE A L, £ ORhECE AR
LA A AT LTz,

[5ik]
1. HEhG A (R B EhiG K B%) OB

OBAZKH TORRIE DY 7] HE@ LAY A% (63,000 F/7) @R E/EREAME HL (1 IR )
@EHIT, HEM (H 1 X 8 K)@F—A LT HADOBEMAMEE T, AW 055 IO E
FORHEALTVD,

2. BEF OB E
<E IR IR ER R T L KRR LA K% 31ha fEAHL T 5,
HHEL CUOBIZGAEADS, 150 LA E (12EDO TR 20a ) TS OB EIZ G D 7= /K & H
DHHZELETND, ZOXH7%H | AR, ZIULETEOR A ) 2B L, BED D 2.4km B
AIZIES (BT, 6 0 IC B Ehfa kB Z R E LT,

[FERBLOEE]

1. BEEKEZRE L72IE5 Tk, a0 EICBEL TlX, 5 A TRIOHR T LR 4% Ik - &R
HEAOXAIL T DOHRT, ZOMIZ10HIZ1E], 1ERE7-0EF O RO I TOE BN a[gEE 7R
STz, ZOTD | KEBITARD GBI, 9 0.9 WHEf/10a (FE KO E R %25 Te) 72
D, BT (5.4 K§fE/10a ) EEeig L C, 8FILL EEKRIBIZHIR T 52 &2 k7 (K1)

2. BEhfa AR B2 BB IX) ICBIL Tk, B iE % (B Bifs KRR E AT O XD 7eh -
7oy, B ENG KSR E 2 TR K TOKE B YN TEIZZ LMD, 3 D038 INL , Hf&riz
%, DERRER A R T2 2 s R (M2)

3. AR T DN R — A T AT E LICOB BIROR AL XL, BRASE N
KIEIAR T (153.4%) L7=ZE05, ILET 462kg/10a 720 1EFTX ( 596kg/10a ) K01, FI2EIMK
FL=(5&1),

4, ZNHDOFE RS, HEFA KA E A9 2528 T, OKE BLUARDVE IR 0O KIE R
B K EBLD BB LD ZEHI N2 8 O RN HERSNT-— 5T, @ZFEI M EVEER D H|
P AEDIES WLBI [ DD 72 8N LD TR 5 I AU A DO R ED e BN RS vz,

5. A EIOEFHZBEL T, Av—NMNEHETIL, BBEFKEEDO N—RT =TI T, RO~
=a T EZIEILD LT AEES IO S LS i b LI AN (v =27 V) 2l UNEH 35
T2 DAEFE~ XA MERI ORGSR 7N =7 OBGHENEE ThAHZ LA THERIN-,

_36_



H A KA

|m iy
Hom E -

ARATE R =F

hr/10a

8 FILL LRI

CEEEEEEEETEEEES )

HBE
B Akt

fEkHERE  mRERER

* 10K EAAT OREER

BT

it

mERE o

*TRHEERIE, HBRA4/AT, BT A3
* ABX D BBAAGEE, 53cHE

X1 : B 8GR BEE BT O EZERER O L X2 : BB KRR BT GRER X)) S1E1T
XD %%tﬁ)tlzix
#1: HEIG AR E 1355 GRER[X) BT X DU ENED i
[BE@hia ke E TS (EEBEX) S 1EBIiToUREMRESE D b))
FEE 1FERE E2PEHES THRE UNE * R MTE
(/) (kD) (%) (g) (kg/10a)
SRER X 539 86.6 53.4 20.0 462 2 & FE
E1TX 556 89.1 62.4 19.6 596 3% EZS N
s B U] U

A Zm L BET % AP ITE,

o [RIBEIEO RN = T S SO S :
1 -
1 5t T — 4T - qgum » 1
s R B2 % = m Greb D)) <1*ﬁ;:fa>i
' GRID) (smH D) N '
IRCES \(amti‘) ‘_‘,’ '
v [B = mERa > oD == -7 [EosmmwE| !
f Pl Pallr R st X~y 1EEREE oA L | ,
e b o
Fa—> (2 sl Sl
REA Y — B AFEHTE IBARE L 7= (BRIEEA)
FI=EIE S X T L AlSRTFT D B Wh#S 25
EENIRAE kS5 o &% —
HIEE
AEIOEFLIL, BIE TSI LA T EIEHINBRE T T 7 A — 21 T a7 b (4% :

MK PEFEHZRDWIES) | O—B CTHEIELTZ,

51 F 3CHik

1) ‘BT IR UL B K BE R 2021 A~ — R o — R~y

2) BRI 5 P, P 0 S /IR — I AR 2. 2012 R BUBSEK R 12
W~ DA — KRGO T H AV EEE R R LI F B 34T —

JEEE SR SE,21(3): 51-64
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RO KT 2551 5 A~ — MR IER DR AR
et e
(e R R iR )
A Comprehensive Consideration of Smart Agriculture System in Rice Management in Miyazaki Prefecture.
Mitsuhiro KAJISA
(Miyazaki Agricultural Experiment Station)

KRR ENCBWTL, @O FORICEE S FEI AR 7 Y, EIREOR L S0 L
TW5. BUE, 2o OREICHHET X< 2EICE A 72 A~ — NEEOBEANED LI TEY,
ARLFEHETH D, SENE, KFEA~— MEHEICHOWT, EFEREA~OIZEIT Y 7= > TOWKGE
A ONT A% DR E KB 2B £ 2 72 A~ — b EEARICB T 2 AN RE 2R ORISR L
7=

[$EHB L O]

IKFEHIE DBAEEIT BT AR A~ — FEMORR L, HIFRRS BB (FikH) olF
B CHEM L, FITIEITIEE L O AT OGRS S CORRIC OV THGEL, & HX
R T B IR RIS 2T o 7. HEERIC W T, A2 EEIE, RBX BT A |k
77 Z— (7R 4H GSSL540 54PS), xfMX : [FREFEDT oA ML 2, BAHEER, HRX : H
HE7 > A R (72~ —YR6DA 6 55hf), XPREX : [FRfED T v A MEL %2, KEHIEET,
HERIX : ZHEREA B AKRE (2R Z 4 I w7 ZWATARAS) , *tHRIX : FEIT ARgeAkke %, B
BrRIESEIE, BUBRIX : Fe—2 (DJT AGRAS-MG1), X : @Mtk s Hv 7.

[R5 R 3 L OB 4]
1. BT SRR T 72— X oREEED, B LAFERER (T—F18) b, K

ARSI TAIZ —TEDIER S D H D EE 2 B, BITIZHAK 1% D55 O H
DR BN (#3) .

2. E#ET A IHHEIC X ABHEER, BWVEERBE 2612 LB 2 b, BT 16%
OIFFFFRFFR ORI RO b (F 1, 3).

3. ZHRE A EA/KARIC K DKE RS, fKEBZMAS DR D Z & T EDMER FRhE
DIHER S A, TEATICHASK 61%D Kig 72 55RO BTGB bivle (£ 2, 3).

4. Fo— 12X 5BEBREST, 18T HE 59 93% 0D KME 22 S R O B2 586D S 7= (£ 3).

5. KA~ — MNEEAHAS DTSRI EIZBWN T, A~— MEEERRITIBITERRICHT
A 40%D T BIRER K O 33%D AN OEISHERR S D 72 EHMEI VR S =3,
NREREHRKEV (&3, 4, K1).

[F L]

BFEA~— NEEOEAIZ LY, BITOEERTR & ik Uyr @] - £& OFIJar N 57k
SANEERBE O ERED Sz, F7o, KRR C b BT A OB ORI CIEERREE 725
T LT, RREBBHERICHE S AL — 2 — R OBLEN S DAEE b R S . 61T, 1B
DEEGHAITIIESEE D A b L AR o722 0, ARt B4 5 b o L RSNz, —7,
A— MERBE NS 725> TUIRERRENE LD Z LD, BHBIREOE Z2EDEADNLE
PEZONWTHOEE LB 2 L8R3 H 0, SFEIREREIEIEEI RN 2 TIE - SEom B, #l
FEIA NS RIXENIHH I T DIEAFEIC L DB B E, SO 5matb B85
Ay g
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HAKRRE - ERII7ES R

1 BRI OO T L #

Ltk AR
TYAME TYARE TIVALMH TVAME
E#EDAL
T (em) 3.6 5.4 1.1 10. 4
K (cm) 10.0 14.5 4.5 26.5
PR 2= 3.6 4.3 1.2 9.2

% BEERERRIOFU LOBET L ERFEORBEE TRR
% EBZS|ITEMBRE OEEE (X)) 2FHE

#2 FREBRICLDONE - WEH - IWEENRKERS

BB s ok g gy BESR
K oy oy BS THE KR S8 pa T
B (FE)  ® @) (ke/a) (%) s mb

a7k 78.4 295 82,7 22.2 53.2 6.8 2 LA
xR 80.4 310 76.5 21.7 52.7 6.8 2 A
SEUSHT n.os. n. s. n. s. Hok n. s. n. s.

# GEET  IINKETHEEEED. ns HAEEBREN L ETT

#3 RO W (43/10a)
& o ) BG) KR pik@ OF
A7—hEHE (A) 110.0 11.5 47.3 2.0 170.8
*f R (B) 124. 0 13.7 120.0 27.6 285.3
(A)-(B) -14.0  -2.2  -72.7 —25.6 —114.5
il 9 = (%) 11.3 16. 1 60. 6 92. 8 40. 1

# (@), (d:fExzES
¥ HligE=((8)-(4))/(B) X100

B4 BIERICRD AFRICE R A~ — AR (F/10)
" BF Wk

& fo (a) B () KRR o) B () T
A= () 2,594 271 648 27 3, 540 67

* 1 (B) 2,924 323 1, 644 378 5, 269 100
(A)-(B) -330 -52 -996 -351 -1, 729 -

Av-MERRE AR 238 238 1, 641 524 2,641 -

¥ (@), O)RELORERFI VB4, (o). ORAEEREEFBHESLVRE
¥ oav-MBEEEARE TS ELR L BRI oV T, REREha, TAFETEOE TRE

10,000 ¢ 130
& —— - RREA R y
8,000 | —  meeeee- BFTNR 100
{ 80
8,000 |
{ &0
4,000 | -
1 40
2,000 t |. H H H .
0 0

10ha  £0ha  30ha  40ha  50ha
B A~— MEREE IR DR E D O % (10a 24)
5 RIABIAUT S R L2 AR OB AR (RS 7 4F) Bal RO,
OB B R B BRI B
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mﬁﬁéiﬁﬁﬁﬁﬂﬁﬁ6%%%@&m£@%ﬁ$*%¢*@ B ES R
MRFFIRSE ™ - Uik FHIE 2 - AT 7R R iﬂ%i%S
(" TR R B, mm%%r%%%@A?/§ﬁ3%ﬁk?)
Effect of Nitrogen Application and Water Management on Quality of Ratoon Rice
Hiromi Negishi'*,Shogo Hamasaki?, Minoru Takemure 2,Fumitaka Shiotsu®

KPR “HIERRER T, —HIER OX D BRIZHAE LT HAZX O A I HET 2 55T CTh
B TR, T OFREEHIRITZICEREHEAN & U CTRIER SN TW D, E - BROMRIZRTS
Z F . —F, BRICEBWTHA HEREITa X FLH IORIBOBLEN G, FRAXK
TIE <, ESH - M THOFRREHERE LTRIHTE 2 RERH 5. L L, sEFHURIC X
S CIEFAE " HIE B ICHEBEH KSR H C & 22 WAl REMESC RS Bl O FoR T b 5 22 i FH 3 7
A THERO B IZRIETRBIZOWTUIE S FOICTH LN o TV, 2T, AHFge

TITHERINC M E 2 i 5 2 & TO—HIEXR & A ZHHEXRORMEOEY, OMEEE &
KEBOENPEA HEROWEICKETTREBICONWTHLMNITHZEAHBE L.
[#8kE L O iE]

2021 3 A~10 AR BIREERBRE L ¥ —O/KH CTHRE R HEZ2DIZO N E K
L, BEEREEIE Lz, —HIER OMiPE#IXN=10 kg/10a, AKEFIXEITIETIT-7-. B
A THIWEH OfeiREBLE, —HIEH HIFE 256 HRITEIRZ N=2.5, 5.0, 7.5 kg/10a i/ L7z 3
WERX 5% T 7=, £z, mﬁﬁi%ﬁ@m&@%lmwzmﬁc% JTo. FIWIAK TR,
A THER O B E THECIRRBIC L. BRI RACIRRE & L7z, BB 645 57 ik
LKA 5 BERPEOMEE AR (1.8 mm A, 1.8-1.9 mm, 1.9-2.0 mm, 2.0-2.1 mm, 2.1 mm LA l)
THHEL, MF%®£*%ﬁt Tz, RIERNCE R, 1000 bE, ZoKAMEE, BALSEE
PEZE UT-. ANV L, BRR0HIBIRE (RCQIV0A, FESt4# 7 8), HYL R (7 3 m
—RAEHER, XRIEE ﬁ%)Mgﬁ%%wmmmx%ﬁéﬁ#&b@@%%mf%ibk.
[ERB LI OEE]

—HIEXK & BB X OFA “HIWEKORIERIEREILZ A5 &, —HIFEKIT 2.0 mPl EoE|
BNREDoTo. —JF, BHAETHIERIT 1.9—2. Imm OE[E N Em-oTo (5 13#). XK 1000 ki
HiE, —HERB LA ZHERE QICRENEL bl N CTRiELELS o7t (5 2
i@.ik,ﬁbﬁ@fkﬁ?ék A THIWERDS —HBIEK LRI S L <I300m V0 MEm)

IZhoTe. 6, KEBIZEAARELRDOLNTL. 7 I —AEFHRI, ﬂfﬁf<ﬁé

IZON TR T T A —HIEXRICRO Nz b 00, FA HIEXTIIHMERHER X
%ﬂ@#oﬁ(%3§fiﬁq %W*kw&ﬁékﬁigﬁﬁkizlmui®%ﬁ@m
KER, IMWMERICH-T-. XUV EERRIE, 7TIva—REGHRLFERRIC, RENEL
72 DI ONTE T3 A2 —HEKRICRED b= b 00, FA THIER TITAM BRI
RO NS T2, WTHORIIEIZBWTHL T I ua—RAEGHR, ¥ XV EEHRIIKERD
AN DV, BWREIT —HIERIC R THEA “HIERIIOSCE WDRIRE Th - 72 (3%
). NMRLEEHD &, WTIORIEICEW T HERIEIS XA RS —EER L0 &
mmnols BB, £77, KIENEL 2B oNTERESIIELS o7, LrL, —HfE
KD 1.8-2.0 mmOKIEREEELOAFHT 14%TH Y, —HEKE %fi$%ﬁ®gi9@
<, BRIOBEDZNEZZ DD,

LEXY, —HEKE A CHHWERORIED MBI G N R 5 2 &, B bR E-CH ML E
IRIBECTH D Z &, BREIEEHEI W KEERO T NEE “HEXOWEICZE LY KIFT Z
ENTRER I, F2, BSHOBIESMIC X DRRIEMEOMERF)Y, RIES 1000 kiE, 7 I
— AGHER, X RTEE ﬁéuw@%&ifk%x%ﬂtAﬁigﬁﬁﬁfiﬁﬁ%ifﬁ
ARREIZ L, ZOBRKSEMHITT 5 Z & TR, SMBlaE & —HWIEXR I bENE
A THWEREZS O D FREN H B .

[#EE] ARFZE IR FEAEFSE C (19K06006) 0 3748 % 52 1 F T £l < 7=,
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HAOKRaE - BERIFE R R

Blk HEHESL.
ZRALERIEE (%)

1EHA FEREE  KERE
-1.8mm 1.8-1.9mm 1.9-2.0 mm 2.0-2.1 mm 2.1 mm-
—HAER - - 1.1 2.5 10.1 41.4 45.0
2.5 ke BREK 3.9 8.7 30.2 42.8 14.5
WHERAIK 3.2 8.7 25.2 47.1 16.9
BETHIEE  50ke BRIEK 4.5 6.6 21.2 40.6 20.5
WERAIK 3.2 8.6 27.0 49.1 13.3
75 kg BREK 6.3 8.8 33.9 41.3 11.1
WEAAIK 4.0 8.2 27.4 46.9 14.4
23k  KI/Z5)100047 &,
#I/Z511000%7 5 (g)
fF3 R AR -1.8mm  1.8-1.9mm 1.9-20 mm 2.0-21mm 2.1 mm-
—HEE - - 14.9 17.5 19.7 22.1 23.8
25 ke BEOEAK 146 ns 17.8 ns 20.3 ** 22.5 ** 24.2 **
WEAAIK 147 ns 17.6 ns 19.7 ns 219 ns 23.2 %
B = H R 5.0 ke BEOEAK 147 ns 17.4 ns 20.3 ** 22.8 *** 25.0 ***
A AKX 149 ns 175 ns 19.5 ns 21.5 *** 22.6 ***
75ke BREK 149 ns 17.5 ns 19.9 ns 22.3ns 23.6 ns
WK 15.1 ns 17.3 ns 19.5 ns 21.6 ** 23.1 ***
iiclion=s il ns ns ns ns ns
ANOVA KER ns ns T T ns
MEEE x KEE ns ns ns ns ns

SutudentdtREICEL Y, *135%, **I31%, ***F0.1%KET—HIEREBEZIREREOMICERENH S Z L ERT.

ANOVAIC & W, TICIEb%KETERENH D Z LA RT.

3k HNEFNOTIN—REFE, ZVNUAREFE,

18R EREE KER

7 IO—RABE%)

22N EERE(%)

-1.8mm 1.8-1.9mm 19-20mm 2.0-2.1 mm

2.1 mm-

-1.8)m

1.8-1.96dm

1.9-2.0pdm

2.0-2.1pdm

2.1dm-

—iEE -

19.9

195

19.3

19.2

8.9

8.2

7.9

7

K

2.5kg
AHEAAIK

20.0

19.3 **
19.4*

19.2ns
19.1ns

19.3ns
19.0 ns

19.4 *
19.2ns

8.9

7.9**
8.0 **

7.8 ns
7.6 ns

7.9ns
7.4

7.9ns
7.7ns

BFEK

EZHFE
" 115 AHAAK

5.0 kg

20.3

19.9 ns
19.1 ***

19.5ns
189 *

19.4 ns
18.8 *

19.6 **
19.1ns

9.5

8.8 ns
7.6 **

8.3ns
7.0 Hxk

8.0ns
7.2 %%

8.2 **
7.6 ns

K

7.5 kg
AHEAIK

20.0
20.0

19.4 *
19.1 ***

19.1ns
189 *

19.2ns
19.0ns

19.5*
19.1ns

9.0
8.7

8.1 **
7.6 **

7.6 ns
7.4*

7.7ns
7.4*

79ns
7.5ns

reREE

ns

ns

ns

ns

ns

ns

ns

ns

ANOVA KB

T

T

T

T

T

T

T

ERER x KER

T

ns

T

ns

ns

T

ns

—EY Y TUREDHRAE. HAHLERRRE2RERFL.

-1.8 BE_fFE

18-1.9 MEZMER

1.9-20 HAETHfFE

20-21 BE_ER

21- FAEHRER

2.5kg
2.5kg
5.0kg
5.0kg
7.5k
7.5kg

2.5kg
2.5kg
5.0kg
5.0kg
7.5kg
7.5kg

2.5kg
2.5kg
5.0kg
5.0kg
7.5kg
7.5kg

2.5kg
2.5kg
5.0kg
5.0kg
7.5kg
7.5kg

2.5kg
2.5kg
5.0kg
5,0kg
7.5kg
7.5kg

—EiFE

T EE A

MEAAK
HEEK

MEAAR
R

A&

—HifEE
WEEk

Ak

HEEk
WEAK

HEEk

ME Ak
—5k8

EEEK

WHAK
WEEK

A7k

ARk

WA

—HfEE

HEEK

WEAK

B EL

WP AK

EEEK

Ak

—#fER

HEAREA

AN

HEEK

MEAAK
A

MEAAK

LE 2.1

40

LES (]

= ek
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7 B BINGUR & IR [R61 00 B0 & N A R E T
[UE RS- bk RUDHE - i SORe
(RTAR R EORIRY - PRAK A7)
Effects of Air Temperature during the Ripening Period and Fertilizer management
on Grain Quality and Nutrients in IR64
Runa ITO", Honoka GOMI?, Fumitaka SHIOTSU?

I AFFRHCEBE T O T DOANE DEEENR S, EEApZRXALF—JHER>TWND. LL, T
FEOERSCE C0 2 XV, 1B Zn, Fe 72 EORBERNPOT DN ER STV s Y. —
77, EiRIC LD ERARL (D ERL, FLERL, MEEARERL, EEARERI ENEEND) OFAEE
RISCHE « BIEA~DFBIZOWTORFZEITZL L H DD, FRBRIORAEI LD REFEOLH), X
SICHHE T L ORBZOFTMICOWTIA LN SN TRV, Z 2 TAIZETIE, B D RE
SIRB L OWIRE BN AR O Z L OMWE & R B~ MIET B LI L7z,
[Tk X OVFiE]

ABRIL, 2021 FEICHIBRFZAEHF ¥ R ZANOE =L KHTEM L7-. A > REEFE IR64 &
1/5000 a U 7% /LRy MCIRR3IATBEL/-. 5 H 150, 6 H15 HD2[EBML, hEh
ZEWI L, B2 & L7z, BEMNC N:PIK=18:12:12 g/m* DIEAEIX, 9:6:6 g/m” DD IEX Z5X1T,
FHAERX, K TRy FEEEE L. RENCABT TR 5 Ry M bRIAIER, REL, B
D, 1.6 mmOMEBEEIiZHWCEZKRDOERZITo7-. £77, ZKK 20 ¢ #EIELICHIH L, A
ZECIE, b, DEBB X OHER (LE - HH), EERRRIE L O AR (A - 550),
Pk, Bk, K, Wkl (FOf) O4OICHETHELE. b0 EKE 90 %I
kit OS—L & K, 77 MR, A TREZE L. S5, A0 T7TIn—REGa%
(83— RFHBAERE), ¥V EGAEE (ABTESITER, =L A2 —8), IXILVER
B (ICP-MS 3 LTV ICP-0ES, /S8—Fxjb~—ttfl) 204 L7z, &IEIE, FafbEEE o ol
R CREgk L7=.

[#EHRB L OEE]

HIFER 20 B IO AIEIEL, 1B 11326.4 °C, 1E#121323.0 CL, 1EM1283.4 CEdo
72 (B 13HR). HATREOHEICZOWT, OH - LAEMB T ONEX ORE L Z T o7
2y, Bpn, HEE - EEIIER 1 3MER 2 X &<, EIEXADIER XY suvEmE R Lz (5 2
). T I —ZAEGHRITONT, BRIIEY 1 25MEH 2 Lo @i 2R LS, A - ST
T Ch o7, Fe, EH 1 i3k, OH - HA, BA - ORI E - T2, 1B 2 T
WHXHNOSHECHBZTRO bR otz XN EEARICOWT, BRITEY 2 2MEH
L Xy@muvWEmzZ R L7z, £, B 1 0 A - LanE <, 1Bl 2 TIEIEA - S8 E ME
MIZdHoT-. SR TAEHAEICHONT, K, Fe l3E# 12855 <, Na, Mn, Zn, Ni, Cu (ZfEH]2 23
EVMEMICH o7z (553 2%) . MALEERRNCEERT 2 &, Na (ALK, Mn, Cu [ ARX 23 @V ME
Mz -o7=. £z, /EH 1 T, Mn BE O Mo 120H «- LAEICEL, NiiZd R WERNIZSH - 7-.
X5, WATRE, 7Iv—X, ¥oRX7EBIOIRXT/VEOMARHEREGREZAD &, K
KTFHREELT In—AGHEEOMICHERIEOHEBE, MAXTHRES Y O XI7EEH3E, Mn, Zn D
A B2 AOFHBEBRARO bz (54 %).

DLEX D, IR64 ITRIE, TIn—R, XU /\TEIZOWT, R, BEARBEL, FEHTARRARIX
BARIBOEELEZ T 50, DAL, FLERIIEZZIIS WD AR I, —F, ik
BHICK DB/ S ol T2, BRAKIE, BIEEEZNENDORELESITH IR TIV0NE
WENT. S TR ERBRICT R B —AERORENT v T R ORI AL, £ O
ICERE LI L TEAERNE LD I R TIBFET D REM IR Stz T OREE, I %
TN K S TERFOGHNER D20, ARBKOFBEIZEL > THERRLZENBIOND.
At%, IATANAXCERINIWEOMICEIY, T BIOARRRLEDBKBO S5
ROEBRBINBLETHD.
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H AR Ak B

Blk LEHHEBLETREOFHRR.

T

- HIRBFTE S R

FH5E (0)

88 iR BiER HAEHA B A
BHE— T HFEE - HRE%208 R
) ZHE 5/15 8/7 (84)  9/14 (122) 24.2 25.4 26.4
i 8/7 (84)  9/14 (122) 24.2 25.4 26.4
) =3 6/15 9/1 (78)  10/14 (121) 25.8 22.7 23.0
LRE 8/31 (77) 10/14 (121) 25.8 22.9 23.0
( YREIBERL,S>DHK.
ok BHRTHE, L TOTIA—REER, XRVIIEEER,
{EHF ALIBEX R Y =N = = = - =1
) = 185A a  166B a 178 A a
KT HIE S 178A ab  167A a 17.0A ab
(2) ) Z|E 17.2A 169 A a 17.0A b
SIE 168 A 16.8 A a 16.2 A ab
) =M 296A a 274ABa  252B ab
7io—2X S 278A ab  264ABa 2418
(%) ) | 264A b 27.1A a 282 A b
B 274A ab  254A a  259A ab
) ZI| o 114A a  119A a 116 A a
AT S 100A a 11.8B a 10.8 AB a
(%) ) Z| 11.9A ab  105A a 123A a
S 129ABb  121A a 13.8B a
Tukey®HSDIREIC &Y, ERZTLT7 7Ry FEIICIBAXFIRUEBERAOENKE, NXFIFIVBEXFISBKETEREH Y.
F3k BROIXILEEE (ug/g).
1A MEBX BRI LA - 3A =l 1EHE ERX BH 0E - #2A fEa - &5 1EHA MR BRI A - 3A Ea - &I
) Z| 113A a 101 A a 107 A a 1 = 529 A a 607 A a 526 A a y iZ|m 1151 A a 1304 A a 1160A a
N N 8 A b 82A b 85A a iy 2| B44 A a 450 A a 462 A a K 2fm 1160 A a 1116 A ab 1091 A a
a
) Z| 123A a 137 A a 132 A a & 5 Z| 514 A a 479 A a 464 A a ) Z|m 1053 A a 1026 A b 972 A a
2| 113A a 122 A a 125 A a 4fE B508 A a 422 A a 471 A a 2fm 1049 A a 952 A b 1014 A a
L Z|E  45A a 6.5B a 49A a 1 Z|m 20.8A a 21.4A a 218A a y Z|m 1.0A a 0.7B a 09A a
M 2| 105A b 11.9A b 6.5 B ab 7 4| 197A a 202A a 215A a Ni 2 1.0A a 0.5B a 1.0A ab
n n 1
, Z| 106A b 116 A b 10.7A bc ) Z| 21.1A a 224A ab 21.1A a ) 1ZhE 13A b 1.0A b 1.2A b
2| 121A b 146A b 147A ¢ | 246 A b 255A b 240A a i) 1.3A b 1.2A b 1.1A b
L Z| 44A a 41A a 45A a 1 Z|m  0.7A ab 09A a 0.8A a y ZE 50A a 6.4A a 6.7A a
¢ S| 44 A a 45A a 49A a iy 2| 06A a 09B a 0.8 ABa F 2| 80A a 51A ab 6.1A a
u [o] e
) #Zm| b50A ab 53A ab 52A ab 5 Z|m  0.6A a 06A b 06A b Z| 5.1A a 42A b 40A a
SIE 6.5A b 6.3A b 55A b e 0.8A b 09A a 0.8A a S 48A a 40A b 44 A a
et A EIEE2R EE L.
Faxk BATHE, 73I0—-X, 2378503 27 EICHT 2HEREERE.
BEKTRE 7I0—X RXRUNIH Na Mg K Mn Zn Ni Cu Mo
7IiAa—2X 0.350 **
ZoE -0.325 % -0.014
Na 0.029 0.180 -0.042
Mg 0.121 0.073 0.077 -0.046
K 0.158 0.033 0.014 -0.229 0.908 ***
Mn -0.484 *** -0.123 0.336 ** 0.191 -0.212 -0.339 **
Zn -0.329 * -0.119 0.364 ** 0.180 -0.023 -0.162 0.374 **
Ni -0.003 0.070 0.225 0.272 * -0.093 -0.357 ** 0.360 ** 0.323 *
Cu -0.180 -0.078 0.305 * 0.159 -0.185 -0.302 * 0.407 ** 0.656 *** 0.531 ***
Mo -0.227 -0.185 0.313 * -0.141 0.042 0.180 0.093 0.436 *** -0.275 * 0.213
Fe 0.046 -0.140 -0.143 -0.154 0.303 * 0.318 * -0.235 -0.191 -0.198 -0.270 -0.076
KRR kR D ZNZNE%, 1%, 01%KETHEEESHY.

1) Smith, M.R., Myers, S.S. 2018. Nat. Clim. Change. 8, 834-839.

2 ) Shimoyanagi, R., Abo, M., Shiotsu, F. 2021. Agronomy. 11, 1360.
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U HE % D REHRTTVE DIV DMAEIK D FE L KO T M IE T %
DS FREE T EEE AT - Bl RS - DUpE SOR - TR R - AR
(EREBREERERE 7 — - PBIRERE R - GHE SRR -
SRR VLR SRR AR - B B R OR B ST ok RER S B3 T)
Effects of drying conditions on occurrence of crack rice kernels and germination
Shogo HAMASAKI ", Eisuke FUJITA 2, Jirou TETAKA 3, Fumio SHIKURA *,
Minoru TAKEMURE ', Kenichi WAKAMATSU !

;%2

JAEIK ORI L AKBEDOE LWVME T AR, TOREERK L LT, ORI OER, @
IHERT ORI AR, OUUHERFHI OB, @X] 0 #iv, GRS OEWAENO RIS T TRz
Fl7e EORBENREZ LD,

F AR, BRI OEVBIHEEI I RIETEHELZA ST S L L HIT, mIETD
RS- IFRE | FERREOMT KB ESCBKRAG 2 2B OV THRF LT,

CZREFSRNOVS |
PR 1. i g AR K AR BT R

2016 4E~2019 AT R S IR BRI A ¥ —N (B &S %) THIE LZTHX1Eei %
FAWTHERZAT o 7o, Bolc i3/ MR Bz e (SN SP-A ) 2 L, (R 2K GRER
JE 36°C, WMRRRR 13 BRRE) | EIRELERX (52°C. 5.5 ~ 6 WEfE]) D 2 KUEAFIT, WA S
B, BRI Y 2170 XK 100 biz WER (2017 42~2019 ) BEL OV LA v Aa—F
(Kett TX-300) (2016 4=~2019 4F) THHEIA » & REIME L2 L, BB AEREZRAE LT,
B 2. BRSNS RIEIC RIS R

AR 1 OFVE TSI ON T, BEFRZRHE Lo, BRI (50°C, 7 HH)
R D ARIRFTIRE L7 2 & v — L2 100 Ko D@ IR L, ZABKZIIN%E, 25 COMERRICE X
3. 7. 10 H HORIFERZFHAE LT,

ARk 3. EIRTERISE RO KB L OB R R T

2019 FRICERBR 1 O LTS H Yo 7V 2 v, B0 %O XK 200 ¢ Rk (P~
— RS AR, YVP31) THREKR L., BRI AREAFREZFE L, S5, RV 7V CTRWERE
flizA7u, TAMEL . TR0 ), TRy, TR0 ) T X, TGN O H 2 /3% L 12 N TR L7z,

[FE R B L UBE]
PR 1

MAFCKRFEAEIG T, WIRTORA TIX, RIEFERX 4.3 %IlTx L, SIREZEX 39.8 % & A
BlzEholz(X1), £72, 7V A Aa—7TOREICBNTH, KR EEX 36.5 %ITxf
L. MIRHEZEX76.6 % AREICEN-T-(X2),
Ak 2

FIFRIT, AR 3. 7. 10 A B CIRIRHZEEX 44. 7%, 96.6%. 98.4 %lTxf L. mifiz
PRI T 28. 2%, 77.8%. 87.6 % &K<, T XTOFHE A CrilE X 2MRIR XK A~
BIE<H#HEB L (K 3),
Rk 3

FEKIRF DT KIL ARIR X 12,4 %Ikt L, miRFZEX 83,1 % RESEMLZ(E 1),
X5, BWEREIHL CIIEIRFRX K AV, S, BRETHERIZEY (D
W) B cH o7 (F2),

A Bl OB CULHER SRR O SRS DN IRE Kk OEMN, BERORK T, BKIFO R
kOB, BROK T2 EEZWLNICLE, Z2OZENDL, BFAEERET T
ER . KRBAEEKRICE > TCTHEETORIRIIBTILERNDLD EEZDND,
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ENE R 5 KIROKFESE RO B
BRIV R D A D HAEER Y ER D BIA A Y SRR Y Bt P BREoT Y
(D HEMEREREERE 2 @i R KREAT)
Comparison of Rice Quality Characteristics and Analysis of Influencing Factors in Different
Regions of Jilin Province
Bing HE ", Huaiying CUIY, Chao LIY , Yijing TIANY, Shuai WANG", Yueyue LIUY, Shu DANG?,
Guangbin YAN? and Dianyuan CHEN"

HUE D KU SR AFOR S B B OB NIK D BRI BT 5. LA L, THETEKSE
TIX 7 D B O KRG O S RE 2R ARSI U, Z AU 2 FIR %2 58T L7-HF5E
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(s & 5]
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E3B M ChoTo. BIRL-H 7803 159 T, Wiivd 2021 FERKICINHE L 7.
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Analysis of endosperm components of japonica rice with low

amylose content and excellent palatability

Wen-yan Lyua, Hai-tao Cheng, Zhao-hui Ma
Shenyang Agricultural University, Shenyang, Liaoning 110161, China

Due to economic development and the improvement of people's living standard, rice
production in China has gradually changed from yield-oriented to quality-benefit. Rice
palatability is an important indicator of rice quality, but there isn’t a new type of rice with
extremely good palatability has been proposed in rice production in China, and its character
composition is also poorly understood. To this end, this study first analyzed the palatability
characteristics of materials through sensory palatable of rice, palatability meter and RVA, and
selected materials with excellent, good, and poor palatability, and then further compared the
composition of endosperm traits and rice microscopic characteristics of different materials. The
results showed that the sensory palatability characteristics of the two low AAC materials were
significantly better than those of other materials, and the palatability reached a high standard.
The Peak viscosity and breakdown value of RVA eigenvalues were significantly higher, and
the lowest viscosity, final viscosity and setback value, Peak Time were significantly lower.
Endosperm traits showed that AAC and Fbs were significantly lower, and their upper limits
might be 13% and 15%, respectively. The content of albumin was significantly higher, and the
total content of sweet amino acids and bitter amino acids was higher. The difference in soluble
sugar content between materials was significant, but there were no significant differences
among the varieties with excellent palatability. The RVA characteristic values of poor
palatability materials showed the opposite trend with endosperm traits. The microscopic
images of rice varieties with extremely good palatability showed fully gelatinized pore-like
characteristics from the surface to the inside, while those with poor palatability showed no fully
gelatinized lava-like characteristics. Multiple regression analysis showed that the palatability
traits were caused by the combined effects of endosperm characteristics.

Table 1 Comparison of palatability characteristics among varieties ( M£S )

Percentage
Cultivar Smell Appearance Palatability Taste Score
Score
Common HJ3 -0.07£1.67 g -0.52+1.43¢g  -0.03+x1.61h  -0.28+1.31h  -0.41x1.55h 78.38+9.80 d
japonica
. JD313 0.10y=1.50 £ 0.71+1.57 f 0.17+1.87 g 0.24+1.60 g 0.14+1.36 g 81.87+8.59d
rice
Northern BJ255 0.52+1.33 ¢ 0.97+1.57 e 1.07+1.16 f 0.83+1.23 f 0.97+1.38 f 87.1248.71 ¢
rice QJ10 0.86+1.77d 1.21+£145¢ 1.24+1.57d 1.52+1.53 ¢ 1.35+145¢ 89.52+9.16 abc
association  yp3g 0.93:088¢c  1.07£1.10d  141x121c  128+l.16e  1.17tl1.14e  88.43+7.20 bc
food
palatability
. 1J830 0.93+1.36 ¢ 1.21£147 ¢ 1.21£1.29 ¢ 1.38+1.27d 1.31+1.17d 89.30+7.40 abc
review best
prize
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Low AAC YJ14 1.01£1.39b 1.50+1.14 a 1.75¢1.24 a 1.54+1.29 b 1.77+1.03 b 92.2146.54 ab
content YJ2 1.18%¢1.22 a 1.47£1.20b 1.71£1.27 b 1.64£1.16 a 2.04+091 a 93.93+£5.63 a
Note : The control is akitakomachi, tasting 31 graduate students.
Table2 Comparison of AAC and amylopectin traits in rice (M+S)
Cultivar AAC (%) Fa(%) Fb, + Fb,(%) Fb(%)
HJ3 16.51+0.14 a 33.50+0.01 a 50.31+0.25 ¢ 16.19+0.25 b
JD313 15.70+0.14 b 33.43+0.01 ¢ 52.51+0.19 ¢ 14.07+0.18 d
QJ10 10.53+0.00 d 33.52+0.01 a 49.71£0.39 f 16.78+0.39 a
11830 13.40+0.09 ¢ 33.48+0.00 b 51.08+0.09 d 15.47+0.09 ¢
YJ14 4.68+0.09 f 33.35+0.00 d 55.12+0.02 b 11.56+0.02 ¢
YJ2 7.06+0.05 ¢ 33.344+0.00 de 55.12+0.07 a 11.28+0.07 f
Note: The different capitals and lowercase in the same line show the difference at significant level of 5%.
Table3 Comparison of PC and Protein components traits in rice (M+S)
Cultivar PC (%) Albumin(%) Globulin(%) Gliadin(%) Glutelin(%)
HI3 6.75+0.03 ¢ 2.99+0.11 ¢ 15.54+1.34 b 2.21+0.66 ¢ 79.26+2.00 a
JD313 7.53+0.02 a 4.09+0.15 a 18.72+0.72 a 2.11£0.10 ¢ 75.08+0.57 b
QJ10 5.16£0.01 f 2.51£0.17d 17.84+0.53 ab 3.42+0.29 a 76.23+0.86 b
JJ830 6.43+0.27 ¢ 3.55+0.40 b 17.4242.10 ab 3.29+0.12 ab 75.74+2.61 b
YJ14 6.59+0.08 d 4.06+0.19 a 17.40+1.58 ab 3.53+0.13 a 75.01+1.47 b
YJ2 6.94+0.05 b 4.40+0.18 a 16.39+0.36 ab 2.74+0.33 be 76.48+0.60 b
Table4 Difference analysis of amino acid content in different types of rice
Cultivar Sweet amino acid Bitter amino acid Acid/Sweet Amino acid Acid/fresh/salty amino acids
(mg/g) (mg/g) (mg/g) (mg/g)
HI3 3.57e 3.01d 0.98 ¢ 1.94 ¢
JD313 27.09 a 1192 a 1033 a 7.82a
QJ10 3.61f 298¢ 0.83d 1.13 f
11830 4.29d 229 f 0.54 f 1.54¢
YJ14 825D 4.74 b 0.74 ¢ 1.82d
YI2 6.79 c 322¢ 1.26 b 2.19b

Note: The different capitals and lowercase in the same line show the difference at significant level of 5%.

Table 5 Comparison of soluble sugar traits in rice

Cultivar Fructose Glucose Sucrose Total
(mg/100g) (mg/100g) (mg/100g) (mg/100g)

HIJ3 0.0le 1.0la 0.40 ¢ 142 a
JD313 0.01d 0.42 cd 0.49a 092¢
QJ10 0.03a 0.45c¢ 0.15f 0.63d
11830 0.03b 0.39 de 023¢ 0.65d
YJ14 0.01f 0.85b 0.36d 1.22b
YJ2 0.02¢ 0.43 cd 041b 0.86¢

Note: The different capitals and lowercase in the same line show the difference at significant level of 5%.
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Effects of grain thickness on 2-AP content and physicochemical properties of aromatic rice
Ping Li', Yuji Matsue?, Jing Cui!
(1.Tianjin Agricultural University, 2.Kyushu University)

Rice aroma was a comprehensive result of numerous volatiles and human sense. Genetic
factor is the main cause for rice aroma. However, the same rice cultivar might result in different
aroma quality due to different preharvest and postharvest factors. In this study, effects of grain
thickness on 2-AP content and physicochemical properties of aromatic rice was investigated.

1 Materials and Methods
1.1 Materials Tested aromatic rice cultivars were Jing Xiang No.2 and Jing Xiang 432. The
brown rice of the tested cultivars was sieved and divided into eight grades: >2.2 mm, 2.2-2.1 mm,
2.1-2.0 mm, 2.0-1.9 mm, 1.9-1.8 mm, 1.8-1.7 mm, 1.7-1.6 mm and<<1.6 mm.
1.2 Determination of 2-AP by HS-SPME-GC/MS

Headspace solid phase microextraction combined with gas chromatography-mass spectrometry
technology (HS-SPME-GC/MS) was used to determine the content of 2-AP in brown rice flour.
1.3 Physicochemical properties measurement

All of the physicochemical properties were investigated at the International Joint Research

Center of Technology Innovation and Achievement Transformation on Palatability of Rice in
Tianjin Agricultural University. The 1000-grain weight of brown rice was measured by weighing
method. Amylose and protein contents of brown rice were measured by using an Auto Analyzer
AA-3. Hardness and adhesion of milled rice were measured using a Rice Hardness-Viscosity
Meter RHS-1A (SATAKE Co. Ltd., Japan) and hardness/adhesion ratio (H/-H) was calculated.
2 Results and Discussion
2.1 Mass distribution of brown rice with different grain thickness

It could be seen from Fig. 1 that for Jing Xiang No.2, the mass percentage of brown rice with
the thickness of 1.8-2.1 mm was 86.02%, while for Jing Xiang 432, the percentage with the
thickness >2.0 mm was 94.8%. According to the data of length and ratio of length to width of
brown rice with grain thickness>1.8 mm (Table 1), Jing Xiang No. 2 was medium long grains,

while Jing Xiang 432 was short coarse grains.
60 -

ol Jing Xiang No.2 b Jing Xiang 432

50 7.
43.61 g

40

30

Percentage(%)
Percentage(%)

20

>22 2221 2.1-20 20-19 19-1.8 1.8-1.7 1.7-16 <1.6 ! »22 22-2.1 2.1-20 2.0-1.9 1.9-1.8 18-1.7 1.7-1.6 <16
grain thickness (mm) grain thickness (mm})
Fig. 1 Mass distribution of brown rice with different grain thickness
Table 1 Shape of brown rice with grain thickness>1.8 mm

Cultivars Length Width Thickness Ratio of length to width
Jing Xiang No.2 6.74 2.72 1.98 2.48
Jing Xiang 432 5.33 3.06 2.16 1.75
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2.2 Results of 2-AP content in brown rice

With the decrease of grain thickness, 2-AP content in brown rice increased first and then
decreased (Table 2 and 3). The 2-AP content in brown rice of Jing Xiang No.2 was higher than
that of Jing Xiang 432. For the two rice cultivars, when the grain thickness was 1.9-1.8 mm, the
2-AP content in brown rice was the highest. Additionally, it could be seen from Fig.1 and Table 2
and Table 3 that the 2-AP content in brown rice with the highest mass ratio was not the largest.
2.3 Results of physicochemical properties

It could be seen from Table 2 and 3, with the decrease of grain thickness, the 1000-grain

weight and amylose content of brown rice declined. The protein content of brown rice increased
with the decrease of grain thickness. The H/-H of milled rice increased with the decrease of grain
thickness. It could be seen from the determined H/- H results that for Jing Xiang 2 and Jing Xiang
432, when the grain thickness of brown rice were 1.8-1.7 mm and 2.0-1.9 mm respectively, the
H/H ratio of milled rice was the largest which indicated the worst palatability.
3 Conclusion

The mass distribution of brown rice with different thickness was different between medium
long grain and short coarse grain cultivars. With the decrease of grain thickness, the content of
2-AP in brown rice increased first and then decreased. When the grain thickness was 1.9-1.8 mm,
the 2-AP content in brown rice of Jing Xiang No.2 and Jing Xiang 432 was higher than that in
other thicknesses. With the decrease of grain thickness, 1000-grain weight and amylose content of
brown rice decreased, while protein of brown rice and H/-H of milled rice increased.

Table 2 The content of 2-AP and physicochemical properties of Jing Xiang No.2 rice cultivar

Grain thickness (mm) 2-AP content (ppm)  1000-grain weight (g)  Protein content (%)  Amylose content (%)  H/-H of milled rice

>2.2 0.0251 26.8945 7.936 20.1635 -
2.2-2.1 0.0346 26.8888 8.403 18.6711 -
2.1-2.0 0.0399 26.4429 8.59 17.7482 15.45
2.0-1.9 0.0536 25.0585 8.739 17.6974 15.69
1.9-1.8 0.0660 22.8767 8.902 17.5406 18.41
1.8-1.7 0.0568 20.1439 8.914 17.1854 31.90
1.7-1.6 0.0459 17.6304 9.203 17.1635 -
<1.6 0.0386 13.6174 9.366 17.1535 -

Note: The samples for 1000-grain weight, protein and amylose content determination was brown rice. H/-H ratio
of milled rice was determined by grinding brown rice into milled rice. “—": no determined.

Table 3 The content of 2-AP and physicochemical properties of Jing Xiang 432 rice cultivar

Grain thickness (mm) 2-AP content (ppm)  1000-grain weight (g)  Protein content (%)  Amylose content (%)  H/-H of milled rice

>2.2 0.0265 24.8747 7.360 16.605 9.10
2.2-2.1 0.0296 23.5675 7.526 16.038 9.80
2.1-2.0 0.0310 21.8351 7.625 16.002 11.37
2.0-1.9 0.0334 19.1809 7.703 15.728 13.72
1.9-1.8 0.0461 16.4217 7.798 15.534 -
1.8-1.7 0.0449 14.2852 8.106 15.488 -
1.7-1.6 0.0385 12.6307 8.203 15.316 -

<1.6 0.0319 9.9215 8.993 15.199 -
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Effect of milling method on palatability of Chinese rice
Z.Cui", J.Cui? , A Kusutani® , M.Kawano® and Y.Matsue®*"
(" Tianjin Academy of Agricultural Sciences ,Key Laboratory of Crop Genetics and Breeding, »Tianjin
Agricultural University , ”’SATAKE CORPOPATION ,* Kyusyu University)

AR, PECITRFE BB > THBRFIIRER 2 —BEEMRT L LR T, AR
ICEKR LD BRI ROV ZRRIRHK (RFREK) ~DRALAEE > TV D, ZoKITH Ak
ZELD BRWZIET OK T, REBMIXE WD EEN R 20, IIRIIMIEZ IR L TR LT K
T, HIEHPFES TWDToDIMBLUTE D08, HASRD | R EBRENTWD, L, HE
TILZROMIEK 2 5B LB ERERBRII 2 <A Th TR, & 2 CUARMFE Tl Z K,
I, BkE AW ERERBR A EhE L. 2O RKFHNIZ I 2 M 2 ik Lz,

L AR & 5k
1) R4 fE

ARERIL, RETH AR R BT EATIC BN T, & 1 RITR L KEEY Yy R=H 5
FRRED TR IREEK, AKAMER L CIT o7, ZOKITWIE U B HULOFHB (V-4 7)., 3K
IR TR KB NDBISA (% 7). FUORIZRE KB 3AFF3G (4 7)) W THIK LTz,
2) BUWERERER O FIER L OV SRR S

MPEHIANL (1992) OMEIHE- CHREL, M8, X, Fo, HA&, Ko, Bk BEFHE
[ZDWNWT—2~+2 D 5 BRI FEM L7z, #BRIE 10 LT 2 KT o 72, 7SV R EEY AT
JEFTOREE 20 4 Th o7z, EEIIIREH O FEHLFETH HHIF 89 O KA/ A L=,

2. fE R
1) BARHEIL, ZkE BRTEHEI 15, BIEKRTIIEM 919 BiEE Thole, FY LSO
BIRE BB RQHEFBENPZED b, A K0 BETIRREMZELAE Th o7z, Lo
L. 2HA L AL WS ORZBEERITAE TIE 2 o7 (BB 1K),
2) IREEK DA FTHMIT AR L WV EN AN H 0, ZAROFMITHEICL > T =GB 1K),
3) B & TR EOMBIBRIFARE Tik/e < RIEME 619 (XA KOFHIIZ L~ TZKOFHG23
ZE LR -T2, AKX EMERORA TN ITAE /R IEOMBEBERARD b (552 X)),
4) WG TR 5 A AR H OEEREIFERECE i L2/, KT H A0 5508
RbmE<, WRFED, ML I Tholo, —J7, IEFERTITRY, B, HADIETHY . A
KTEHHAEIBOFEREN R NPTz, i, BIFEKTITHEY EROTFHRNE Mo D%t

L, ZREAXRTIIZO 2HEADOHFRGRIIMD TR -7 (H2R), Thbkb, ZKERE
FHFARDLWITFKTITRERFICERT ORWHEA N RE SER D Z LML,

4) ARRBRITIE, AKkET L FLTOLARN 100% 2K, FKRHBRE 50% DR KA H L=,

SRITAKRDOT L RREE R TCZROR KB DE D IR TOLREL T O2LERD D,

5) WETITH KREHBE O HBEENZ VO T, HRZEFICH AL TIKOBRIICREN TS 2
EDIMNLEE DT> T D, ZORER, R BITHKRD X 57203, Mk i TRk
DL T o T AR KEICHEI > TW D, REEKRITTHEH ORISR A S, BRNAR<,
EHICAISZER LTI 2EmZMEIT 5, EIIC—A=HROT, REEXDOERIZ I - TE
SERMW O X 9 e K3 e 220 WHBRFIZHFEN D ARBICB W LWKR BT 2 2 & 2 WfFT 5,
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Gene-edited Soluble Starch Synthase I Impacts Starch Grain Formation and Rice Flour Gel
Consistency
Chunfang Zhao, Qingyong Zhao, Ling Zhao, Shu Yao, Yadong Zhang*, Cailin Wang*
(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences/East China Branch of
National Center of Technology Innovation for Saline-Alkali Tolerant Rice/Jiangsu High Quality
Rice R&D Center, Nanjing 210014)

Soluble Starch synthase (SSS) I is the first largest components of total soluble SS activity in
developing japonica rice endosperm. Previous studies have demonstrated that loss activities of
SSI affected the amylopectin chain-length distribution and gelatinization temperature, but had no
effects on the phenotypes of seeds and starch granules. In this study, we adopted the
CRISPR/Cas9 system to induce mutations via multiple loci-editing on the promoter sequence of
SSI gene. Three independent transgene-free lines with long fragments deletion were obtained,
which results in the decreased expression of SS7 gene and its protein. Three gene-edited lines
showed varying degrees of core-white endosperm and starch granule destruction. Gel consistency
and pasting viscosity were significantly decreased, while the apparent amylose content (AAC) and
pasting temperature (PT) were distinctly increased. Chain-length analysis of amylopectin
determined by High Performance Anion Exchange Chromatography (HPAEC) showed that the
synthesis of DP 8 to 15 chains was blocked in gene-edited lines which is consistent with the
previous reports. The relative expression of GBSSI and OsAGPL2 were enhanced in the edited
lines compared to the control variety, while expressions of genes encoding starch branching
enzymes and starch debranching enzymes were significantly reduced. This research is expected to

further facilitate the understanding of SSI function.

a  eRl ER3 ATG 551

gR2
—_— e e A A
-2821t0 -263 -4610-27
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{GEAGCAGCAGE (-167op)

Figure 1 Generation of gene-edited mutants and phenotype characterization of SS/
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Silicon and Zinc Fertilizer Applications Improve Grain Quality
and Aroma in japonica Rice Variety Nanjing 46

Xiaodong Wei, Yadong Zhang, Xuemei Song, Ling Zhao, Qingyong Zhao, Tao Chen, Kai Lu,

Zhen Zhu, Shengdong Huang, Cailin Wang

Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, Jiangsu High Quality Rice
Risearch and Development Center, Nanjing Branch of China National Center for Rice
Improvement, Nanjing 210014, China

#Corresponding author. Tel: +25 84390317, Fax: Tel: +25 84390317
E-mail address: clwang@jaas.ac.cn (Cailin Wang)

Abstract Nanjing 46 is a good eating quality japonica rice variety bred by the Institute of Food Crops, Jiangsu
Academy of Agricultural Sciences in 2008. Over the past 10 more years, the planting area of Nanjing 46 was
gradually expanded. However, the aroma of the rice was gradually weaken during the years. In this paper, the effects
of silicon and zinc fertilizer applications on rice quality and aroma in Nanjing 46 were studied, so as to provide
reference basis for quality improvement and aroma enhancement cultivation of Nanjing 46. The good taste japonica
rice variety Nanjing 46 was used as the material, a total of 9 treatments, they are, soil topdressing silicon fertilizer
(Si-B), soil topdressing zinc fertilizer (Zn-B), soil top dressing silicon fertilizer + foliar spraying silicon fertilizer
(Si-B+Si-L), soil top dressing zinc fertilizer+foliar spraying zinc fertilizer (Zn-B+Zn-L), soil top dressing silicon
fertilizer+soil top dressing zinc fertilizer (Si-B+Zn-B), foliar spraying silicon fertilizer (Si-L), foliar spraying zinc
fertilizer (Zn-L), foliar spraying silicon fertilizer + foliar spraying zinc fertilizer (Si-L+Zn-L) 8 treatments, no silicon
and zinc fertilizer (CK). The time of soil topdressing was at the top 4th leaf-age stage and that of foliar spraying
fertilizer was at booting stage (5~7 days before heading). The effects of different treatments on the processing quality,
appearance quality, RVA characteristic values, eating quality and aroma were investigated. Different application
periods and methods and different fertilizers had different effects on different rice quality characters of Nanjing 46.
Silicon and zinc fertilizer had no significant effects on chalky grain rate, chalkiness, protein content, rice appearance,
hardness, stickiness, balance, peak time and pasting temperature, but had significant effects on brown rice rate,
milled rice rate, head rice rate, amylose content, gel consistency, RVA characteristic value, taste value and aroma.
The application of silicon fertilizer had the trend of decreasing the rate of brown rice and milled rice, while the
application of zinc fertilizer had the trend of increasing the rate of brown rice and milled rice. The application of
silicon and zinc fertilizer could improve the head rice rate. The effect of zinc fertilizer on improving the head rice
rate was more obvious than that of silicon fertilizer. The effects of silicon and zinc fertilizer on amylose content and
RVA characteristic value varied with different treatments, but the application of silicon and zinc fertilizer
significantly increased the gel consistency, taste value, 2-AP content and taste value of rice. The application of silicon
and zinc fertilizer could reduce the amylose content, increase the gel consistency, improve the breakdown viscosity,

reduce the setback viscosity, increase the aroma and improve the taste value of rice.

Key words: rice; silicon fertilizer; zinc fertilizer; grain quality; aroma
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Effects of Nitrogen Fertilizer Application Rate on Physiochemical Properties and
Taste Quality of Nanjing Series japonica Rice Varieties
Wang Cailin, Wei Xiaodong, Zhao Ling, Zhao Chunfang, Zhang Yadong
Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, Jiangsu High Quality Rice
Risearch and Development Center, Nanjing Branch of China National Center for Rice
Improvement, Nanjing 210014, China

IR 46, FAXE 9108, FIKE 9308 (& W1 & TLGRA B LR Eb S RIEYI R
FIAERL ERE®RS Yy A= ETH D . BRFENMEN, HEENE L.
RHEEANDIMPIMEAR O E L IFREA D Y . TLERY & HILE © K %% -

JIGHEN Tw 2 . EFMHE G KOBENMFRE & GRmEcHEE 5252 ¢
WM ol YY) — X RHEOEA - GRS E 2 R RERZ 2
ty MCT B0 AL FERE 46, MM 9108 & FIFE 9308 £ Mkl e L |
FREBOMHEA KO EIRE & GRMEIC S5 2 2 &AL R
) — X A O PG RIS HERWE R T 2 2 & 2R 5. BB 2021 4R
L8R E B ER G R TITbR . 4 DOERE (MEHR) WH. NO: 0
kghm2. N1: 150kghm?; N2: 300 kghm?; N3: 450 kghm?. 24X aBakE &

ZERMWHEZFEX L., mEE2RXEL. 3HEEEVIRL 2. EXHE KEETRE
BEL . HMT/AKEHE L /2. X DEEEES 2. KX 1847 FATIC
18 #k AR, 1T & kMO MG 25 cmx13.3em 2 L 7z. 5 H 12 Hic &
L. 6H 10 HCBHEL 2. &XId N-P,0s-K0 EHFH 20%-12%-16% D14
JEAEL 240 kg hm? 2 FEfE & L. B RO EAL /2. BB 7d & 14d
JREZGOMELE L CBMIL 720 1E3EA 558 4 B2 HARIRp 1 FEAERL % it L
foo Z DAL FEFE I 3N CTHHE ORI ERCHEIT O THEML 2. &R &
D, 2-AP EHE, BARKEZ . by & BTG ARIRE O 574 2 R ALRMAIE O
FERNHFZFE T OWUI D DIEEIE T XT 5%80 i 1%DEHE L L N )vig
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ETyM I DEEZE TR LA, RO DIEE b 5% F 72 1d 1%DEEE 4 L NV Iz iE
LTwa, e GFEMOMEERE $ X TOMHRIRSIEE T 40, UH &
M QA EAEIE HEESH R & FIRIED 1% D ¥HE 4 L X)VIZiET 3 LUk,
) OMRIE TR THHECE 2w, ERBHEOEMCHEL, ERHESHE L
73IB—ATHRE TN EHZ ML . SR RICHEE . SRR,
T V=R s e Az~ R EIRT L Ty i e EAR L KD AMEL
i & PEEE SR EMRF L. B BARL . 2-AP FHRIL #9308 O L
FAEBROT, B 46 EFH 9108 W FN ML . EWMEIEFEZECMTL
oo BRI, NO & N1 ALEE, N2 & N3 PO ZHIEIROE G IHE T %
(VN1 &E N2 O ZEMIRDOIBEBCIGTEETH 2. N1 & N2 WO
SHIRVAIEL RNV HZZ LxRL TS, 2022 Fi2id ZORBD T
&5 % AN OH T TDN . Z O&ERIGIRE O LFETHE L 20
F 1. AN [A R AL BRAE K A AR AR A6 R i 5 1R 7 22 20 A

Table 1 Analysis of variance for physiochemical properties and taste value of Nanjing series

Japonica rice varieties in the nitrogen application rate treatment

2-AP &
AR SRR EERE BEEEHR . TRE L
i LR TN s mEREE BUE P £ 2-AP
Source of df = PC aaE AC A Hard . Bal TV tent
carance mardaness 1CKINESS balance
variance (%) (%) bp ) con ef
(Hgg))
# 5 Repetition 2 0.05 5.64" 3.01 0.41 1.39 2.16 3.53 0.00
/jj E I\I-E *kk k% *k *k * ok kk
AEAL 3 77.72 23.59 8.99 6.98 4.78° 948 9.58 0.06
Treatment
AT Variety 2 2.87 20.24™ 5.89" 2.37 2.83  6.017 577" 1.23
REFE X
Treatment X 6 5.26" 2.31 1.36 1.11 1.21 1.89 1.62 0.20
Variety

e BHSHAREBUEN FE. “FI 0 52RR 5% 1%H) 23 7K F. The data of each character

in the table is F value. * and ™ represent significant difference levels of 5% and 1%, respectively.

£ 2. ANEIEEEAA K RVA E )T Z 58T

Table 2 Analysis of variance for RVA profiles in the nitrogen application rate treatment

AR 5 YR i R BRACKE B RS THE RIEE REN OBR

Source of  df PKV HPV BDV  J# CPV  SBV CSV [a] PeT  J& PaT
variance - (cP) (cP) (cP) (cP) (cP) (cP) (min) °C)
& Repetition 2 0.18 0.90 2.03 0.92 2.19 0.06 0.97 0.86
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Treatment 3 20.36™ 1.62 575" 5.44™ 230 58.53" 8.04™ 0.09
mn il Variety 2 51.49™ 13.77" 1.79  22.75"  0.18 56.19"  7.01™ 6.98"
bR X i Fif
Treatment X 6 0.73 0.95 0.42 1.44 0.77 4.81™ 0.68 2.21

Variety

e RS HAIREBUEN FE. “FI™ 0 53RR 5% 1%H 22 7KF. The data of each character

in the table is F value. * and ™ represent significant difference levels of 5% and 1%, respectively.

R 3. AR AR AL B AR B FR AR A B R P 2AME

Table 3 Means for physiochemical properties and taste value of Nanjing series japonica rice

varieties in the nitrogen application rate treatment

pass A TRV AN 2-AP
wu T TR o m w0 R
Treatment ) %) Appearance Hardness Stickiness Balance 4 Conteft
(1gg)
NO 4.30d 10.02 c 94a 54c¢ 97a 9.6a 91.0a 3.07
N1 4.64 c 10.68 b 92a 54c 96ab 94a 894 a 3.00
N2 571b 11.06 a 8.8b 5.8b 95b 9.0b 86.7b 2.92
N3 6.08 a 11.05a 84c 6.2a 93c 86¢c 84.0c 2.76

e B — BB JE T A F NG FREER R 2 RIE 5% 3 /K. Different lowercase letters after

the same column of data indicate the significant difference of 5% level.

# 4. NNFEMEREAFERK RVA B 1418

Table 4 Means for RVA profiles in the nitrogen application rate treatment

e el BRRE BRME mART HEE  RIEE ﬂf%ﬁﬁa“ BRI
Treatment PV JEHV BDV JEFV  SBV CSV /6] PeT & PaT
(cP) (cP) (cP) (cP) (cP) (cP) (min) °CH
NO 3430a 1863  1567a 2508a -9219 645a 57b 74.1
N1 3316b 1769  1547a 2352b -963.7 583D 58b 74.2
N2 3150¢ 1776  1374b  2317b  -8333  540¢ 6.0a 74.1
N3 3132¢ 1720  1412b 2263c¢  -8692 543 ¢ 6.0a 74.0

A F—FEHE G IR ENG FRER IR ZE FIE 5%5 3 7K °F- . Different lowercase letters after

the same column of data indicate the significant difference of 5% level.
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KEE F— CHHBSERIRFIE A A R 22 )

Yo A AR HE

SZEAANV ROE=— XI5 2 5 SE R - DNA HBI - &R B 20798

S EBRE RO BWIAMICEE T8 Tld, I —NEAZ I EERSITIE B LFREIC
SKERD Y BACNEDHETEBAN , KA OB E J7 15 Be iR EE o bl E 5 ik
SRBHAE L, RORBROZ B LR E R 2B 58 LT, KD DNA SRR 053 Clt,
KK ZREIET 5 PCR IEICED DNA SHFEH BN, Fri W= S e Y O EE )RR -
ZRAFE LTz, SHIT, KECOHFA B T 5B KD DNA SFEHIBIHIR A B L. HAHE,
T A 5 DR & 30 &9 B JFURHME P I B A I 2 8 R S -, Ko TR BE 3 2 0
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Abstract: We investigated some palatability properties of Ibaraki rice cv. Koshihikari,
specially examining the correlation of palatability with grain weight and thickness. We
investigated the rice from -

of Ibaraki prefecture of 2005 used in this study seemed to have a high palatability.

Key words: 100-grain weight, Amylose content, Brown rice thickness, Koshihikari, Protein

content.
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