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HFRGE - AR (Jpn. J. Rice Qual. Palat. Sci.) 16 :2—11 (2025)
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Studies on Palatability of Tianjin Xiaozhan Rice—Regional differences in palatability
characteristics—: CUI Zhongqiu, SU Jingping, SUN Yue and WANG Shengjun (Institute of Crops
Sciences, Tianjin Academy of Agricultural Sciences, Tianjin, China)

Abstract: A sensory test of eating quality was conducted using the rice variety ‘Jindao 919’ produced in
2022 and 2023 at Jinnan District, Baodi District, Ninghe District and Wuqing District in Tianjin, China.
There was a significant regional difference in the overall eating quality. The overall eating quality value
was the highest in rice produced in Jinnan District (Jinnan rice). Baodi rice was the second-highest,
Wugqing rice was the third-highest. Ninghe rice was the lowest. As a result of multiple regression
analysis, the contribution rates of appearance, taste, stickiness and hardness on overall evaluation were
estimated to be 29%, 8%, 39% and 24% respectively. There were also significant regional differences in
physicochemical characteristics. The protein content (PC) had a significant negative correlation with
appearance and a significant positive correlation with stickiness. The amylose content (AC) had a
significant negative correlation with taste. The maximum viscosity value (MV) had a significant positive
correlation with stickiness and a significant negative correlation with hardness. Although there were no
evaluation items of palatability that showed significant correlation with break down (BD), BD had
relatively strong positive correlations with taste and stickiness, and a negative correlation with hardness.
Hardness/stickiness ratio(H/-H)had a significant negative correlation with taste. Because these effects
integrated, overall eating quality showed positive correlations with MV and BD, and negative
correlations with AC and H/-H. There was no significant difference in eating quality between old rice
stored at 10C for one year and new rice.

Keywords: Low-temperature storage, Palatability, Regional difference, Rice, Tianjin xiaozhan rice.
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#5 FRALEE AR 0 4 Uk T AH A
PC: ¥ v EERZE, AC: TIU—AEAHEE, MV KkEfiE, BD: 7—L 75w,
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Thbb, RRERIZBOWTHEIENLZ LR
BERTH L7201 THLH, LEEMG
TlE o7z,

55 5 FICHALFAG R & BRI H & OB
Bamlic. b, KEBROW S (IAVH % IE
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HAGSE - AW (Jpn. J. Rice Qual. Palat. Sci.) 16 : 14—15 (2025)

Improvement of Myanmar Indigenous Rice Variety, Paw San Hmwe, for Photoperiod Insensitivity and
High-yield while maintaining its Good Eating Quality
WIN Khin Thanda”, HLAING Moe Moe'?, HLAING Aye Lae Lae?, YAMAGATA Yoshiyuki®,
MATSUE Yuji¥, YASUI Hedeshi?, ASHIKARI Motoyuki?, YOSHIMURA Atsushi? and et al.
(YDepartment of Agricultural Research, MOALI, Myanmar, ?Plant Breeding Laboratory, Kyushu University,
3Global Innovation Center, Kyushu University, ¥Bioscience and Biotechnology Center, Nagoya University)

Paw San Hmwe (PSH) is an indigenous rice variety from Myanmar with a good taste, a pleasant fragrance,
and excellent elongation ability during cooking. PSH, also known as “Pearl Rice” is a premium quality
aromatic rice which achieved the “World’s Best Rice” prize in Rice Trader’s “3™ World Rice Conference
2011” held in Ho Chi Minh and is considered market driven export rice. However, its low yield potential
and strong photoperiod sensitivity reduce its productivity and further limit its cultivation to a single crop
per year in the form of rain-fed lowland monsoon rice. In this study, we aimed to (1) decrease the
photoperiod sensitivity of the PSH rice variety for year-round production and (2) improve the high-
yielding traits and plant stature of PSH with retaining similar quality traits to PSH rice.

Materials and Methods

PSH, a strong photoperiod sensitive variety from Seed Bank (Department of Agricultural Research,
MOALI, Myanmar) and ST12, a high-yielding rice line on an indica background and a photoperiod
insensitive variety with short growth duration, from Bioscience and Biotechnology Center, Nagoya
University, Japan, were used as the recurrent parent and donor parent, respectively.

To develop the promising lines, initially PSH was used as the female parent to cross with ST12
to produce F; plants with PSH cytoplasm during 2018 Dry Season (DS). These F; plants were
successively backcrossed two times with PSH as the male parent in during monsoon season (MS) in 2018
and DS in 2019, for generating BC,F, lines. The selected twenty BC,F, plants were advanced to BCoF;
generation during 2019MS. Heading date evaluation was continuously conducted since F; generation
and only the lines can produce panicles during DS were selected for the development of photoperiod
insensitive lines for generation increasement in future. Marker-assisted selection was firstly started for
F, screening and carried out again from BC,F» generation and BC,F, lines homozygous for the donor
alleles at Gnla and WFP were selected and advanced until BC>F7 in 2022MS.

Results and Discussion

Marker-assisted backcrossed breeding was performed to transfer the major genes; Grain number la
(Gnla) and Wealthy Farmer’s Panicle (WFP) from the donor line ST12 to PSH. The selected twenty
BCF, plants carrying the target genes were advanced to BC>F; and subsequently followed selfing
generations to identify the plants homozygous for donor alleles at the target locus. The BC,F; lines that
could produce panicles during the DS and carrying homozygous genotypes for the target loci were
evaluated for target agronomic traits and advanced until BC>F7 in 2022MS and foreground selection for
target loci by SSR genotyping and phenotypic evaluation were continuously subjected to every
generation. Further genotyping using GBS method was applied on BC;F; generation to verify the
introgression of the donor segment and estimate the recurrent parent genome recovery (RPGR). The 34
progenies from 5 populations carrying Gnla+WFP-ST12 had an RPGR of 79.8-89.8% and the 20
progenies from two populations carrying Gnla-ST12 had an RPGR of 73.7-88.4%. The graphical
genotypes of the lines with the highest RPGR in each population are presented in Fig. 1. All promising
lines showed heading even in DS and showed an average day to heading 100—112 days during 2022DS
and 83-94 days during 2022MS. All lines headed 30—40 days earlier than PSH during the monsoon
growing season.

Both lines carrying Gnla-ST12 showed no significantly improvement in number of spikelets in
either 2022DS or 2022MS. When the yield genes Gnla and WFP were combined in PSH, all five lines
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Figure 1. Graphical genotypes of the promising lines. slightly increased grain length and width, but not

significantly different from that of PSH (Table 1).
The ratio of grain length to width of these lines was also not significantly different from that of PSH.
Three lines showed similar AC with PSH, whereas one line had a significantly decreased AC. Three lines
with similar AC exhibited similar GC of PSH, whereas the lower-AC line, RGBM1-1-2, exhibited
increased GC. The GTs of all promising lines were very similar to that of PSH. The elongation ratios of
three lines were similar to that of PSH, whereas that of RGBM1-1-2 decreased significantly. The five
sensory quality indices of rice (overall eating quality, appearance, taste, aroma, and stickiness) were
slightly better than those of the reference, PSH, whereas hardness showed negative values for all
promising lines, indicating that the promising lines had a softer texture than PSH (Table 1).
Table 1. Physiochemical properties and palatability of the grains of selected promising lines.

. GL GW L/W AC GC GT Elongation 0¥l Sticki- Hard-

Line name . o . eating Appearance Taste Aroma ness ness
(mm) (mm) ratio (%) (mm) (°C) ratio .
quality

PSH 746 298 250 2129 31 75-79 2.30 0 0 0 0 0 0
RGBM2-1-1 807 3.03 266 2148 34 75-79 2.06 0.66 0.53 0.39 0.25 0.24 -0.21
RGBM2-1-3 827 3.02 274 2266 30 7579 2.27 0.72 0.74 0.76  0.46 038 -0.51
RGBMI-1-2 834 352 237 1598 53 75-79 1.69 0.85 1.14 0.87 042 0.89 -0.96
RGBM2-1-4 786 346 227 2196 30 75-79 2.00 0.76 0.66 0.51 0.35 041 -0.10

This study demonstrated the successful introgression of the photoperiod insensitivity trait and Gnla and
WEFP alleles into Myanmar’s indigenous aromatic rice PSH using marker-assisted backcross breeding
(MABB), while retaining the original key characteristics, such as good taste, quality, aroma and excellent
elongation ability during cooking. This will be the first report to improve an indigenous rice variety from
Myanmar with strong photoperiod sensitivity using MABB method. The photoperiod-insensitive nature
of the improved lines would enhance adaptability to different geographical regions and multiple cropping
systems, resulting in higher productivity. These improved lines could also be used as intermediate parents
for a further breeding program for PSH because their photoperiod-insensitive nature could shorten the
breeding period.
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SNTND, EAEOMEDA TR, BEHEOS L EZETHY, 7n T I VBFEEROHZ N
I RERL T DB KIEERRNE D LWV GEHDEBE STV D,  TOMOBS & LT, Koy, IRE,
SR TNVER, DHEE BT R B EL R ERRNRH D L OWERH D,
3. KRR

TInTTIRIEy REZaTF T4 — (RVA) (2L T, KoKy ORI B T
iy, ORETIL, JEREREL, TL—7 X0 U PRE L, BRSO KO BN END,
RVA 13, KEBIMEFSTHAEIECERH S, Bk & 7HF58S8EO I FERFFEIC L > Tt H
ARKDWEFHIO 7= O DPEFEBRFE SN, A BIE, Sz Siv/o @A RVA L el
RVA & DG EIT, BilE & AW D KO B b E A B Lz,
4. KA

DODETIL, G0 28R, MO DWRPHENDMEACH D, MO, 7o 7Ly h—icdkd
KEMERIEL 31T DARERERSR, m iR, Eed MRz L v, S - FRERC XD KB+
EZRNTEDLZ L 2WE LT, F7o, KERBGEURIOEhAR I RAEZ 3R D 2587 LV MR E R E ) B
FEEN, HBEIERE (tand) DSKEWIME CBED) OBUVMRIEL 725 Z LG SN TW5, FliCly, 7
JAF =T FTAP—RL A A—F =72 L L HNLND KO- TETQND,
5. WP bR ERE RO AT

P SIE, REREROFYEIER (k2 328, ik 3 — R 260, WUEEEE) OEEYE
HrZ &0, EEEORWHEEEIER L=, — 5T, TNENOXKOEY ARSI\ i
PEOHEESFEFEIR D P FEEZAT O ALY T AZ =i B Th %,
6. UV AT & Bl E

T, IRV B DIFBNCIEE S TRNGEE 2ABG L, ZOERFISEML Td, B
FO=EBIE, IRECKE AT GRS L ORI TR 2 ARG 2 B L, R ATEMN & M8,
KA OREE 2 ATREIC LTV D,  Bln, JIAT DI, SREOEFERZ XS, EIES 7 I n—2A
GEOWTEEIT, IR EOMHE S PLS M K2 EEE DT S u— A G EHEE AR L,
7. OOV LFHIRIE
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HHREREWER o RRERTE M E DR, IHERE IR D BIR A~ OB E DI EE D o 5, Falt, KEROMH:
RNV EE/RWE TR L E 2 HITERY, BRI TFEC I > TEBIICHIET 5 TSR |
DR HIC Lo TEIR ST, 77, ~y RAR— IR SPME 15 CHIEE L7212V 4, 1k
YU —EETRIH LTS Nlakuwieh—) BRSNS,

8. HIADIAFI 2 KA~DEYEARIE Ot 5

UHFSERCIE, Tk 30 AEPEDEPEDES K 4 /58 LOMROILE/2 DK 8 a5l L,
[ERET 7 2 K27 R &R U7eid GEFEOIMEFRIEZAT S, 7N —7"Z & O Holsdtist L=,
ZOFER, 7 30— A GRS AMESEERONTIL, ¥5BAKIT 70 RELIFIEREDERETH
O, IREPKITT T BRI L TEWEREE R Lz, MU 7 L—2 &2 oK oRE v
T, JAFIHRIHE MEZ R L,  HEROEEFHZRFHEOKIL, hrve—AD X HIZ, HAEY ¥R
ZHKIZITENE DR, T a—Y DL, A T 4 DKITEVRHEEZ R T HOETEEETH -7,
9. EiRfEE L E - BRI

UTHEOHIERIRIZLIZ X 0, 2ECTHLEKZ: & OBRREERAHIN L, AN 2 CTRHIN T
WEPEOIS FFEIC 72> TN D, U= T, miRREKE, 7 I o —AGEMEL, KO X
EXREO M T L, REREOBILDERLT N & 25 L, RVA 12 X 2RI ERRERBRIC L T bk
EWETEDHZEEHALNI LT, BT, a-T I T7—BIEENR EFTAZ LN T, 7ur 77—
VIEERF v 7 —8iEMED ER-32 2 L2 R L, 3B K TIRERT 2 = Ll Xk -~ TR A
P LTt a1 L&, Ly AMEREAHINTE D Z L AWE L, TaARL T SEROfKER
BRI LD, EREEKOBHNME T T2 Z L 2HmE LTV D,

1 0. ZKOBEEEHE

HolT, ZoKROREEHEREMEANE B S TWAD, ORI DUV TR E D7 >7-, H
AREKR TR L R V2713, ZKOBRMGHIARZOW TR L, RETTER OB Reft iAo
WO LTz, SRR X 2 BME Ml E OB IR S D,

1 1. BWOBEY b il A% O

ASHOFREE LT, (1) #HUWERREROMIA L, SUEHESIFOSRE - BI%, (2) 5, Hk,
D EREE ORI, (3) FEIH, ¥R e =— X~ 0RbE,  (4) IENE, s &
DR L BRUMEE O, (5) MRS T CORMGHEIC3 e (B brnks
) OfF (6) EEROHTEEE, MEHITREDIER e ENNE LB 2 Hid,

(51H - 253k

KEFF— 1996. £ LV K. BEMOKEEEINERIS, 5§25 KOEEL SOR - 1~28.

FEPRRR 2006, EEERAR 61 (9) @ 22-27.

NAKAMURA S et al. 2015. Biosci Biotechnol Biochem 79 (3): 443-55.
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BEELS 1997 BELT. 44 : 579~584.
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MREER S 1996. &FF T 43 : 1004~1011.

PIAHHRER S 1985, IR 32 1 51-60.

= _kFER] 2000. FFFT. 47(10) : 787-792.

JIRIE = 2021, KK T3 No3ll : 10-18.

TOKOH K 2000. Biomimetic Sensor Technology, Cambridge University Press.

KEFRF— « AT 2020. KOBEROAEDIN), YR, ({LFA0RHIAEOBREE. GHRIE— - IATER
M, U DV v R=J KopiE, Sk OERE. FEE, H 77-96.

FAYTERYR 2018, EREEAGEE ISR D8N, SHE Bk, I TEKR, KOSMBLE - B &
B, AU 383-392.
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KR T7221FD73) O BERAPED 2D DT LBHARREHOHEE
AR - hilgEsE
(RIG RSB > 2 —)
Estimation of the Proper Time of Midseason Drainage for Production of the Rice Variety ‘Natuhonoka’ Grain
Having Improved Quality
KOGA Junya, NAKAYAMA Miyuki
(Nagasaki Agriculture and Forestry Technical Development Center)

R T, IEFEO R L A B PSR 5729, miliit i fl 2 Sl B L& 7=,
FAMETHD 7200130 L% 20 BREIOFKIED 29°CLL T Chiudiy BRiOIAEI D70
<, BPEKD 1 FKEROM BICFHFE LT 5D,

—J, LKEE L L HITRRIC SRS D ZKRIETIE, 1.7mm FiE% O LK T 2.0mm LA EOEE:
N EEREA Gl 10 45, M4E 0% 2082 TV 5D, RIFRTIE 70%% FEIZENRE, BE,
BEMKAEFEDT-OITITAARRIORAZMHT 5 & & B, RIEOm I HHY T eERNH 5,

T, 17220 F07> @ 2.0mm PLEOE RO BEEEZ 70%LL EE LIE5E OFEFIE IOV TR
FLI-OTHET S,

[BrEHs L O]
1. BETHORFIRENRSIRIR 2 —NOKBIZIBOT, 2020 45, 2021 4F, 2022 4E0 3 4,
H70 B HAEEER X 2 iRE L CHAmRER 21TV, AAF SRIEOBHRIZOW TR L7, fEinfiix (72
DNEDON] & Uiz, BAEIZ 20204286 A 12 H, 6 H 19 H, 6 H 24 HD 3 BAEH, 2021 4236 H
18 H, 6 724 HO 2R, 2022 4E436 H 23 HD 1 BRI & Uiz, F7I-BAE I C 1 R4
7-0KIS Az & L, S&X30em, #REN 18ecm & L7-, BB EOREIEL, EHEMDETa 47~
D 0.5kg, 0.7kg, 0.9kg, 1.lkg & UH/RDEEEX AT, FEIRIAX, EFEMOETa 4720 03ke
ZARER 2mm ORSITHEIE U7, IESRHAE B A B S NN SOV A e e AT
77
2. 2022 4 & 2023 AR EER & L ORIRIC OV TR LT-, BAEIZ 2022 4535 H20 H, 6 H7H,
6 H17H, 6 H24 HO 4 FHElY, 2023435 A23 H, 6 H6 H, 6 416 H, 6 20 HD 4 A
& LT, BRTEITHE T 1 RS -0/ 5 AfEx & L, SM1%30em, FEFIX 18em & L7z,
TN TSRS E T a M7=V 05kg & L7z, AEBREITH A T 2O/ERESEECHE T Tios
DT OMEE T o7,

(EESSEO )|
1. FEfEsBR T, 1.7mm 5% O 2.0mm DL EOZCKERENE, nf272 0 Bk S FERESE <, 2.0mm
PLEDZKEELL 70%LL EA 55720024 7= 0 B O FIRITBIE LZ 390 AR THD EEZHND
GE1#K, FH1K), £, P UBRAREF O35 BAEFEERD 80%0°5 90%E T H L, m¥4i=h 3k
DK 300 A5 350 RIZEET HEICH T L AT 2 MR H D LB X HIvb,
2. XET, EEORBIER DVI (A S 2018) & IEOFREAAERD B, ni2472 V) 258 300 A5 350
ARIZEET 23N T 8 BT, DVIIXBEB X2 033 225 037 DI TH-7= B2 X)),
3. ZODVI L, RIRR TR LIKREST TRV AT A (IG5 1996) ICHWD Z & THF
UBHEAREMEE T & 5, BIZIXZ OHEEFIERM D &, RIGRENREHERIR L 2 —0dh 535
T VIR E TAHE, Bz 6 A 15 B EET D &, #HEESNS T LA 7 A 10 A
IND 12 B &7,
L%, PRI LT S BRkE U7 HF LIS L AREEERIRRR OGN EETH 5,
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1R [7220F00 O 2.0mm LI EZKE R & K5AFEE OME.
RE R mM7- R TR niM47s 0o
i%gﬁf@i -0. 020 0. 333 -0. 857 0.292 -0. 731

500

wo | = y = -2.7258x + 576.4
m‘%@ﬂ 1=0. 8574+

400 :

[ |
“E 350 |
ﬁ 300 F B 020204E6 H 12 0 #&4H

" A20204E6 5 19 B 84k
E 250 f 0202046 H 24 B 4
2200 | ©2021476 A 18 A 144
o | A20214F6 H 24 H B4
8 o0 W20224E6 23 B B4
50
0

0 10 20 30 40 50 60 70 80 90 100
2. ommPA D FZKEE L (%)

71 (72213073 0 2.0mm LI EDZOKE R & ni7- ) B ORR.
) 3 0.1%KHETHE.

y = 0.0132x + 4. 1537 y = 0.0008x + 0.0893
12 ¢ 1=0. 929%kk 0.6  T=0. 873k
11 f *
10 } & O 0.5 } ®5A20 R B
: ﬁ.ﬁ' - 20206 | ABATRBIE
a7t om A ' mOA LT AR
£ 6 o@ =0.3 | 6724 A BAE
¥ i o2 O5H 23 H A
3T 202362 — AOAGHBIR
9 } 0.1 064 16 A BAH
| e o L— . . 0620 B
0 100 200 300 400 500 600 0 100 200 300 400 500 600
ZEH(K/nd) EHOK/nd)
2B [7201Z0%) OniE7o Y 28 & Bt JOFEFFEDVI & OB,
) *#30.1%KIETHE.
51 SR

YR - Rilsess - HAEEA 2018, AKFRRAEMRE 172012070y OEIRTAE L D FRLZ &
%K T A ek D AEE S OHEE. JURIE 81 : 4.

WNFEL « SRS « FIHSE - FESE— 1996, RIRI FOKFREMREICEET 20198 3 H K
FAEB TR AT AOBEE. BIELSCHR. 62 @ 34-36.
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AHREDKRRMFE [X720Xx 6 5] OIREMRREAEIZ KIE IR O EEAERRE & +HOK &0
7
HA—AD - 52
(bEfmES AR R, DAhE B
TANAKA Kazuo", SOEJIMA Hitoshi?
Effects of High Temperature Treatment Period and Soil Moisture Conditions during Ripening Period on Grain
Fissuring Occurrence in Rice Variety “Kitayukimochi” in Hokkaido.
(YHokkaido Research Organization Kitami Agricultural Experiment Station; 2 Hokkaido Prefectural Government
Department of Agriculture)

ZADIRFLERI BN U D ARERN Y, FEKRFORER DT ASLCEWICADIE L MIET T, £E
FHDT L—DLXGU 72> TND, T, HAROKFEEEEOFRS sl 2 < A BRIV S 7 dbi
EHEOAR—Y 7 HIRIZBN T, [E7dEbh) OfRERIOZRAENREE 2> TERY, O
LEXROMNI N EH TH D,

HRERIOFEAEZIRNZ DN T, KPR CIIB AW, RAZHEE% 1~10 B OfRERIESEEL, Z oM
MDA LIZ & 0 BREMREERI AR T D E2G8D H iz & OHENH D (FH 5 2004, 2005),
L, HBETIZZN O ORBREHNTIE L A LR, T 2 TAREEIE, AFEMRIORANT M E 983
AR O ERRAERORE & HEOK D FIFEOF IOV T LMNNCT 5 2 & & BRI T 72,

[FrEks L OU5E]

1. A IEEOER N [X72pEx D) THD,

2. 2021 455 A 13 BICAERBEERBRIGO N 7 ARET, EHOBEELEZRE LTI AT v 7 H
Ny MIEFELTHEM LT- 20O % 5 A 31 BICEHZRS T 0.07g/ Ry M L=/ NG R >
K (it 15em XA Sem X PR E 10cm) (2, 1 A/KR, SHR/ R MM LTz,

3. HFHIA T AEENTIT, D528 TR, TXOLTET ST, RBRITERX & IRX
ZET, miRXOAHEE 1~10 B, [ 11~20 H, [F21~30 HD 3 #i#%, ftholi 7 ZiEE~E
B LEREREE FICE 2, ZOMOIARNIIRIRX & [6] UM THls Uic, B3R ST HIR,
TRFEACIRIEDE KB & TR m DN SRERE, DDA /KEAT - ToRZEERD 2 AR & LTz,

4. FEENCREREAIGE L, BARERSEZ, &KIRIX RTR-501 (A 72 FFA ) 2% E L 10 4
[0 CHIE U 7=, BB ZARERERSS TX-300 (Kett £HHY) T, 41X 500~1000 %iz 3 [FlREA L7z,

[ L O]

1 R E ISR - IRX E S 7 A31 HThoTz (B 1R, miRXKOIER, BHABHIX9 A 18 H,
49 BT, ®EX LN ZhEn 3 BiEL, Zhvodz, miEXoHE% 3 #ilo 10 B RO H
e, HPERRIE 36.2°C, 264°C T, KR L, 221 6.8°C, 4.6 CHE -7 GR 1K),
KNI 218 U7 T, KRS 53%, HEMRUERN 35% CTh -7 (B 1K),

2. HKERE, WITHoOREAD 10 B2 BiRICI L TH, 12 A CHRERIOFEAENED 5T, &
BRIXC b A BEZE T o7 BE1IX),

3. —J7, WOV, SHIRIX A-E ORREIRIOIE DGR B, WO OPLX I & A EZE)
by, WXL AREND T B 1K), FrZ, HFE% 1~10 B2 &R 2 &, ok
(A RERER N T BEIC @ - T, ZOHMIIZKORE SONKITHE L, 18 EIES AR5 R
WZFYS 3 20T, ZOHMOER & SREIM O TBOK OIS, HMRNOT > 7 AR - 0%
FEIZA B DR % JIFE U CHRER LoV KB S 7o T2 EHEER LT,

4. b L, T&7dx b b OIRERIORAICKT LT, BRI KO+ 0b 556
1%, ERORITTEEN NSWEEZ B, UL, HENGET AT, BRI, HRcH
Tt 1~10 HREIOMIEDO KT THENRKE N EBEZ BN, /- TC, mREDIRERI O 214
T HT-OINE, B OIS % —ERELL L, (ROZENEBETHS LELLT,
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$1xk HWER, NEH, EFAAFSIVHERIOBAOTFIAES - FHIRE.

wmny, EETE TSR
SBREK IWEE — ERER o) o
enm X 7A31H 9A18H 49 36.2 26.4
FEEX 7A31H 9A15H 46 29.4 21.8
XEZE 0 3 3 6.8 4.6

HREEREL BFHERER, HEESMAMICI0ARMSERTICEW/RLE (GBX - 218 DF6E0FigE.
MEXoOHER, NEARVERBHKIE, BRUE GHXK - 3%R) O2R0FHE ([E-wEHL], 2021F) .

10 -

|—| OEKALIE mEZIRATE

REE (%)
o N =~
2
ol
—
Ik :

Sl 1~10HF 11~20R R4 21~30E R
eimirEl (HEER)

B B4 HRASSFEOSRLERAR OREKER (2021F) .
[ErpEbb ], FHLEkS  EAIIEE3%, BRMES%, MEHEERE (n=3) .
** (p <0.01, T-test) , BRB37INI7AYMEILERZESHY (p <0.01. Tukey) , n.s. (BEEELL) .

5|k

F M - FEHIE « S5K0EE - FE 5 - BHHND 2004, BHAGIAOKIEAS KR OIREN LR
FJIFTHE BER 73(3):336-342.

FERfE /IR - EHKIEE - BHHY 2005, ARERUCKIAEICE LTSI O K EESED

SR HAERCH 48:33-35.
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T I APEA BT Dzl & & D rTEENE
BEHFEFZRD, /R, [BILARZHED, B, AR ?
(OfEHRVESERY, YEISEMOKPERE e o & —, IRAESHENTT 7 — 4 OCS)
Evaluation of drought tolerance in Lao rice species and its potential
MAKIDA erina?”, KOBAYASHI asako”, MARUYAMA kyonoshin?, IWASAWA norio®, ASAI hidetoshi?,
(YFukui Agricultural Experiment Station,”Japan International Research Center for Agricultural Sciences”,
NTT DATA CCS Co. Ltd.)

(=

KIFHRO=KE E LT B, BHZ HARIZEBO L, KTEAETH Y, BEZRI /R MHETH
%o LU, IHEOKUEEEN A, BRI 2 miR-ORK RO 05, eI E O T )M
AINTUND, 2023 4F, 2024 D HARTIE, H ISR AR EZ KX < RV, 2023 FORKEITE
ENC) Lz Z E s S Cng (R8T, — 5T W7 o7 OF7 4 ATIE, Filffizisu ¢
BEBEZE CRAEAM TV TR Y, 2O CH IR BN 7 FESHER SV TN D, 2L D OHURE A
DOELFRIE, EEELEREE N CHAAF TE D AMREMEZFF D, R SUZSE) T C, Ft7 et E21T 9 72
DEBI RSN & 725 FTREMEN B D, ARFFETIY, T A ARBSLFROEF MM OV, BIREIRE L
TOHAMEZOWGHET 2 2 & &2 BIICHEZT -7,

[BrEkds L OUFE]
IRy MEE OV RIRER

K CERR SR OIRESS L OV OB EEZRET D720, N2y MEEZRW: (53 2013),
T AADIENRFG 16 ffEs, AARORRSFENT=TFE, WhiTEN, AARE, as e ), 17 79%FF %
FAEREZIEAE 1Tem DO T AT 7 WV PALORKENPE L 9 EMEL L HITEREL, K 1 AR
T EHRVEZ L, B L OO BN L HTODREARIE L2 GF 11X), #Ri%, 0~50° OfET
AZ TS ED%Z PR, 50~90° ARz HAR, 90° DEARZ THRE LT, ENENOEEFHIL -, £z,
HR & TARZ TR & L, LR OFHRIAE CHMREREZRM L, F00fE 3 ST 1TV, IR A FHN L7,

GRS 0h) =TEBREk (FHR+H1IR) /2kDiREX 100

JHESR & RV N R DR A DRl

BT T A ARG 15 Sfd & NS ATV, 2T a UBF 860 L, RKOATHESE L, fin <
WS ERFD D, S HINCINREM: 2 3 L7z,
Z A ARG R ORWTI D8R

VRARR O, BIHIR & B Clifthns—FiRu o & SHCuz P88 &, i ca v e ) O AR
AR L, Wi 2 YR ORISR U, E IR O, MBS 6 BB E T A4 A in
Eae BV OYEEBREL, ROWmm A8 Lz,

[#E3]
ISRy MEE W RIRER

SEHEOREN Y, BARORRAFED D3 MEAINZ &> 7=, ATV TIE SY3-2, SY3-3, V70 73 90%%
BAZ TNz, — 5, P88 I T9% T o7z, HARETIZZ T B U D 63% ThoT=DITHR LT, fll 4 fifll
70%~80% DIFIRHEE R L, WHhIFEN ENT =T B U R bEWVIERERZ R LI GB13), LR
BOMNH B/ IEOFBINGED Hivie, — 5T, RE AR, X 1 A7 0 OREL, F5 L OITIL, B
BEZABRIIERD Hiigino T,
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YRR & AV N R O TR O RHil

7 A AREAED T, H62, L113, LN40, R7, R3, V70 13, oD SR & HbA~E 3 2 2 0 RN TN DR
DB oTe, FAZH U F a UEBEFITROBRE TRV EZ IR0, T % L 2 OA3BE Th -
7o, — T CRIREEDE D - 72 SY3-2, SY3-3 13, FEEDRN LN BHESNED, i Cnsmf b %< Az

(3,
Z A ARG REORWTE O BIE2

P88 Lo b Y, FTIEBRROE N1 VT0,SY3-2, 2 b h Y ORMIE A 4 BUTRUTZ, T4 A
FdbfE & 22 B 7 U O CIIETOREDIE RO, FRIT A ARG RO SR K D IZ/RS
iz,

[B%3 - 7]

AR LM ORSE R At 5 & GB13R) |, PRZA LD 5, iR ClIosy iz i 6
NRWRH b -T2, ZOZ LD, T4 ARG FEOTEGENY, RO S 7203 T/ R ENES, 5
HOZERSE, MOER HER LT D EE X Bid, 5%, TRROAE, #2gBRNz, ZiaEofiliEsE
ATV, DT T A ARG DOIRZMEORHMI 21T 5 & & HIZ, T4 ARROIMHMDS E D X9 708K T4
CTCWBDM £I-5% BT 9 L TCOBRERBERBEEIIC/R Y 9 200NV THRGETL TVE T2V,
E - TIRDAEL

120
-
# 100
s 80
= 60
40
20
o
o & @

& r"a"\’ & & m,:(b’ e@‘;{b’ ROAES O’\?’ RSN IS
FX Ay e u iR miR AR ’bé’« ®
FELTARE D HA 552 [X] /Ry N E DA S REOARSL
A B

C D E
Q" ." 500um

55 3 X AR R R
#2705 L113,LN40,SY3-1,5Y3-2,5Y3-3 B4 [0 FA ARG e OAHTED

197 R7.R3.L104.11112.PA2.V'70.R5 22 F-ar7 . SOz AP, B A, C:VT0, DSY3-2,
E M@= e,

1R DRI TARSR AR WA AT,

no5 | nF . 2vFay
P88 | H62 | L113|LN40|SY29|SY3-1|SY3-2|SY3-3| HO7 | R7 | R3 |L104 |H112| P42 | V70 | R5 WhiEEn | BEE 3V ERY | AngF|2hFY
£F | TFEY 7
SRS | 79% | 76% | 85% | 85% | 80% | 83% | 91% | 92% | 87% | 68% | 82% | 65% | 74% | 82% | 91% | 77% | 73% | 82% 82% | 77% | 63%
mgem| - | o |lolo|o|lo|lo|o|ale|loe|lo|alaloe|lo| -] - | - |- - | o] of &

REIT 2023. (BS54 OXRBEOE LS GEH) .
https://www.jma.go.jp/jma/press/2312/22d/2023matome.pdf (2024/10/9 [HE)
T 2013, A RIARMEEIG AT L ARSI R, ARBFTESE, FROBFFE, 22(4):131-139.
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IKEG B EH e A PED T2 O D—XF BT K 5 BRIfEHT
— VA a3 1 D IR LSS e/ kAR AR PES ) H—
RS - BRI D « ZREN? - HiEfEse? « REEETD « Pk - o - Beros
OB NWERIZERT « 2H@Ra R R AEiE o 7 — « IfE ] U REE R RS
Factor analysis by the method of paired comparison for high quality stable production of paddy-rice.
OGATA Takefumi'®) NOMIYAMA Rei?,YASUTAKE Hayato®, HIDAKA Shusuke?,
OZONO Toshiaki*> NISHIMURA Jin®, DEGUCHI Shinsuke® and NOZAKI Keita?
(YShirakawa Crop Labo.; ?Fukuoka Pref. Keichiku Agri. Dissemi. Cent.; *Fukuoka-Keichiku Agri. Coop.)

R AL B AT 9 D AE R EEE M R A E N CIE, A0 6 FREIZIVWTIIUKFEHFE 4,891ha
IMERHT SR, ZOW, WFAFEDBES< L 4,480ha(91.6%), FAMETA < L 179ha(3.7%) & Hii e
TS LOVEIIDARE ST, I, BEKEGDMERT D1, KEEE~OHCH) 72 fis, I -
WENDEIR L 72 DI E AORIRE, BN TR EFRENLIFE L T D,

AREFER Y, B LWREEE FICBW CREAFEICE D D NENH Y, ITHEZRDSY, 258097005
EHLZRMEANDH Y, THFRIE &2 OBIRIISENmE L, BH L T\,

IO R KGRAC, B R DETAKRRAPESREO RN T, KFROIERCIEI TR % K
T EBZDNDERNZOWNT, —Xfisghz AV CABHEIR 258 - £59(kd 5,
[Brkks L OU5E]

1) EREEREN T, 9 77 Ve~ BOKRAEFEETT > TN D, KREOESCINEM A /2475
KR « Heffift)7e 24 TR 1 T)NTHONWT, —kfHlgEE O TR HMEZ 4T, BFEKSR T T
b LTEAPE A B C & D720 DRI e AR T 2, 24 BERNZDOWT, 1HIE - WilEA TO—xtth
BEn(n-1)=552 &7V, ZORTOMEHEIIOWTHINFGEE 8 4 TH3~0~-3) Dl &Z4T > 7,
2) ERGE T COMRINER 2 {2 5 T DICAFRZ A LTz, — BT OREBRFIZONT,
1B 58, SREICOWT, SRS AfebiEa 17 v b L, AMolRad, SEE->< L),

[ s LU %%

VAR, KA HD K< BRBEIIE L AF L, ARMONE - SWEICHESBHNCEEE 5.2 5 24 D3
R ZAHT U752 X)), /KRBOINE « SN2 2880, ORFHEKSR1AHTDIEERIC L D5 |
)72 EVERRS RS O COXPENUETH 5, A A L IALI129) TR EENC S 514 1
ALY EGERDBERK T A DL DERD D, Mk —HBARSE, k<5 2OBRMRDBANETH S,
WAKEB0.708)1%, FEXG: T CIIFACEHE 2B I Ch 5, HukO &b - DL EITL, @
BB R0 12)I TR T R E B OINETH 5, %A OF I TE DOFARROTE ) oMM 1K
XRFEN TS, QFFEMEER(0.363)T5F0 2 FFEDOFKD > IE R B E R i JR S X G
HTHD, @F2< VORN)FEELRIEATMTCTH D, OHEERITRO32D)IE, Vv Ry =Rl
FES 4 AU CE RS 2 FHETH 5, BEEREW0.179)1E, TIIBERCTOL IR0, ) VI ARENE L,
OTTAE—FEAEEHO.150)1%, K[REEFDOHENKE WAL ELRBHTTH 5, ORCEBRERLR0.113)12 &
0, RO ISA RSN D Z LB,

30.0

O 4its 5(0-079)51, KEWEAGI OB ) & 7 ' y =0.0129e01937x

0, & WEPARLENT D, R0 E BE(-0.092) 250 oo o
FREOFERAEC LY, Yy Ry =s iR o | R0 o o
RO & 725, BSNS T2 LY, FER oy
DFECFHAOMMENY 751 LTHfRL /e K 10 “ve

%, @IFFEHAT-0.129) DG FIECOATITRES & 3oy o
EHSET D, @A~— MEEEACOTL, BE | “fa o
BIDRRHIAUN ST DB & 20D, —xfbeik >0 . °

EE WD Z LT L0 ITEDEFERAN AR A o RHYAT 00 . . . . .
BYE - HESh, APFESS TOEP LB 2 30 32 34 3% 38
ICHETx S, HiEH omERACC)

F1IX HEH OB & AERRRER & OBIRRO).
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OREEAREORIR el E LA ~D T HISERINE, Sl - HiE
QEESIRE R H B ABEE OB, HESRkOBIe R
CVEM D Gl S
QAP i~k | ERERGE AR, ARSI R
@A~— M e Fe— Pk, HERME T2 &, BEYEEY 7 oS
QISNS T H H SNS {EHILZ & A IEHE(E, B
2.0
®®:EEE‘.— FeAE#(0.150)
DR RBRILA(0.113) —— ORBA%(1417)
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HERE - AR (Jpn. J. Rice Qual. Palat. Sci.) 16 : 42—43 (2025)

WEFITRIT DKROT I u—AEEOHMERRIEHEE DR L
JIFSE =D« sz 2 - s Y - Ht-aenk ¥
(I R e, DFRRNE, Y77 U BEERAIIERT, DBkt h IS
Improving the Accuracy of Non-destructive Determination of Rice Amylose Content in Extremely Hot Summer.
KAWAMURA Shuso”, ISHIZU Hiroyuki?, IINO Haruka® and IGARASHI Toshinari®
(VHokkaido Agricultural Structures Council; ?Shizuoka Seiki; *Hokuren Agricultural Research Institute and
“Hokkaido Research Organization Central Agricultural Experiment Station)

2023 FEiFdbEED & O EENNREAETH T, DT80, A RO EREENIAEL, KrRERL(LST)
DN T2 KA N T 9 D7 DEVEIR TSRO BT, —BRICA R ORI DO KBNS ENETIm
— ZME T A RO DD, BRI LT In— 2D TIE, — 5 HRFE (7272 DIEL,
LoD AT IR TIRT R0 — AR FE (D H D), BIEADEE) THETHDH, TORER,
2023 FEPEDWPD DN IFPFE 72T In—ANMEL, SHIZH T E D @1z,

AR, B iTet GEAFRNVSHIEN 1L, KD BT INZ T In— 2%k B2E L CRlET
BHZEWNATREL 7R, sk S DB T T 30— AD AL K UAED T, B oTe LT I e — 2%
TET D2 OB RIS TOD, ORI EDOAPEED KO T I0— AT — 2 & JEI RS
FUTUND, 2023 HEDIVEFATINT, B EITHID I NFE 7 In—AME G IR EfrORIE
FEEDME T3 DI ED 05, 5% THESNABE RO TTIn—AZ2 L E L CTEE BHET 5720
2, 7I0—AMMENKE IR NERDO W BT — 2 A LT T R A BRI 2 2L B TH D,
ZITC, MBI ES N3O D BB LOMK T S0 — AR A IVEEL , JEBAEIC BT DK
DT 0 —ADFEIHAIERE DR 2 BERL, Hil-7e Bz bR 52L 2 HE 5,
(MRE LUV AZE]

1. S 2023 AFPEDAMREK 8 fhfE 48 SAIEELT-,

2. SRR ARSI IRV TR SGE (55 5 THAEE) 2 AL 7=,

3. LR ZWEA TG — T F I 2L, 3—RF RELEOEICIE RO T In
— 2% KD, AVFSNHEE LT, 730 — 2SO B adbiE a0 EHEL L LT, 955K (5
X, 7In—220.8%) &, HHAK (KB IOHH, 7In—2A0.0%) & AV,

4. REHRERERBERIE PEEE U1AS 2023) LIRS, EkOT7In—ARERERRIT 2013~2018
A 59T JCERKL, 2019~2021 4EpEK 271 JSCEFOREEEMEELTZ, ZHUHIT 2022, 2023 4EPEKE
BTz, IEEL 75 BHes0 T 2013~2023 4EREKD 936 sSb72o7-, iR T In— A Rf i £~
— D RAAAE LT T SRR HZ L DMIENY, LK FITE AR ERET DG Eivk
ZlpoTn, BEhEAE BN 3eE (Moving Window 28
Partial Least Squares: MW-PLS) [AlJF55#77 /LR
LR ERRAERR LT, 30E 10 HFILAS SR
ZF# (Cross Validation: CV) CHEZFREELT -,
((ERBKLUEBE]

1. [UBEERIES R OEFHO 0 SEKIEA S
1 BNZRLTZ, 2018 4RI AIRDMED o7, 2023 4RI

26 |
24

EDFEHIE (°C)

_—
—
==}

I sl
SlANES, &<I2 8 A HPR~9 A aOKIRN R J 16 _ ::—jgﬁz \
W iB Tz, ALHEECIE 2018 AEIMEDHRSS 90 & | &3/47 il N
ThY, LRSI 2013~2023 FEOIEBREIT 102 B, |4 ~0-2021%
~108 TH-o7~, 0 o _.._20?35’5. -
2. TIO—ADEREE) HHEKTE 4 anflioT 68 15 88 i
e —2LEESHEAELE, W VDA DML LD 4 0 L8 Lt £
~6%IEL, TIm—ADEREFBOIEL 6.5%E AKX &7 LETETH
otz (8 2 [X), 2023 FEIIIERE OB I $~T B1 R AEmERFRHTEET A5 ABRAR
DEFEIZBUW TR 7 In—20MEh o7, (125 9m) D B FHYKED I N FHIE
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3. 7IO—RBIEREEDIREE 7 3 X7 In— 24
AREREE DRI RA TR U, ZAFE TR H
KB, FIRRIREE y = x, ERE ) 1T
0.96, /ST A1%0.0%, FERZE(SECV) 13 0.5%
FLE, RPD (Ratio of SECV to SD: y ({545
HTE) O HE(F (Standard deviation (SD)& SECV
EDL(SD/SECV)) 3 5 LA EToh-oT=, 3705,

EBFEDRNTIT—RADOKLED T, HiiolfE

A—R L5 HTHE (%)
P

-E55397

LT R 7 S — KRR s o, 4 5ot

2024 HERKD KO DO BEA IS 1 | —o-ftrDIEL g
INOD—E DO HRZSERE R A T CrlRA T ©O-BHTYH

STUERYD, SHBIHIE N T HEHETHD, 102013 2614 2615 20||s 2617 20‘18 2619 20|20 2621 20|22 2023
4. 7EO—RBIEEEOHER BF, IbFET .

S 2N ETINE iy U CAY = N
cj: z%g)jzggﬁigg ggg@;% %28 ABEXEE REDTIO—RLEOHHED EREE.
L 3 A, psH U0 3 15) A%, JHER Bl &L OS2 70\, 3B A AR E PN AS-H
ZEARL, EARNHTRH O ST A EAR B2, MERITFEERB D 2 P E OO I T -
7273, 2024 4575 T 30— ADAVFESIG RIRH I 27200, FRUEREE VTR LTI —AD/ A
T A IEZ BRI AR Z 1=, 23U, e LT e E O ATREE 72 T2,
5. SHOER AW CRIR LI RINVotEHE 7o —20ERN T, ABEO LTGRO K T
TREZE SR T, RO T Ia— At 01 RS 2023) % H A0 KA FESIS CRRBRITII A
DMEATUND, AR TGRSR T O 32 Lo KIS BRI AT D LN ATREE 72
Bo BIZIE, ZASHEEKITKSY, Zo o’ TIn—R, BRrES (EFRIEIR) SO #E T 5281
X0, EITKOFEFES (o v =, MR D) OERIO SEERIZA T KOZEMKG ATREE 72D,
F7pbh, KOFFH® (G, ITH) CRATEETZRE (L, BEAR, JHER, AR, INT KR, TRk
7, KR O A Lz m i m S I b 2s rTREL 720 kORI YERIZ 7235, LA EDZ LT,
2021 S EMOKFER DED DIESED DX ALDT=O D TERSAPIHE Lo —2 T bR A~ —h A
AeFo— | D BIEIZHEEL TV,
SIS )IAE = EFER AV SR DT = R R /NS 2023, KD Hwz i
PR T T In— A G A SEHIATAE (55 3 ) —2019~2021 HPEKI LD 7 In— A& EHIEHE
DOFRE—. BAKFGE - Bt 14:24-25.

25 r 25
(a) #THBE M (b) #axiE o
y = 1.00x - 0.06 ‘é“ y = 1.00x + 0.07
g r* =0.96 —~ r* = 0.9 o
— Bias = 0. 00% § Bias = 0.01%
= 90 SECV = 0.51% = 20 SECV = 0.52%
§ RPD = 5.19 'S RPD = 5.12
* n = 750 R n =176 J
- ; :
N X
| B |
O 156 [mi 15
1t & 1
i~ o [ I~ 8 =
& s —i8S5 AL % 00 ﬂ_&?ég%ﬁ
=} oETF I n—RBH e o{E7 = O—AFRH
10 : 10 2 ; :
10 15 20 25 10 15 20 25
7 S A—REFRSSHEHAEE (%) 7 = O—RiEFRNDITEHAEE (%)

FEIE TIN—RADAEREE (BZKF=EOBEAREAERRELIBERDTIO—RERDD).
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HAGSE - AW (Jpn. J. Rice Qual. Palat. Sci.) 16 : 44—45 (2025)

FEAEEAKFRATE [0EF 83 51 DEHIIER JOMREKIES o7 B EAHRIC RIF T 52
KPR « HRET- - BRER T
(BRI MoK EERFZERT)
Effects of the Amounts of Nitrogen Application on Contents of Digestible and Indigestible Proteins in Rice Grain
of “Himeiku 83, the Variety with Low Levels of Digestible Protein
MINAKUCHI Satoshi , NAKAYA Natsuko and MORISHIGE Youko
(Ehime Research Institute of Agriculture, Forestry and Fisheries)

OOETITEMER S (CKD) B39 2,000 T AERRAD S N2 1 A0 CKD Thh, FIIZE
R L 72> TG (EARBETS 2024), BRABOBERE TS o7 BIERE ORI RA ~ k
ThHY, HABEEFSTIL CKD OAT—V 2 LITESFIREICBIT 5 % o7 8l iE 2 Eh T
% (AAEETE 2014), & 250, HAADOTERTHDOHKICH X VXV EIIZL EFENTNDT0,
KINDDH R EREREA IR ST D 2 EIXEFIRECIIT D QOL O _EIi27e23 5,

Z T, KA R (2022) 1 EEEES o7 VDT S ERE IS R BN KRR TiE
B 5 B LTI, — T, FHIECEIN L L OEZBINIKD X R VG ERREFEDD Z &0V
SNTEY, MEE 3 5 Z2RIHECTHRAT ITNEIEIZ L DKD X X EEFROEE), FHZ
G MR L ORI 2 & O RN EEETH D,

Z 2 CAKMIGE Y, TER 83 ) AR D EALE TR D MMM 25%E L CTRES L, FaftE)s

B, W&, WEBIUOKDHZ R EERRIRITT BT LT,

[brkkis LOUE)

BRI TIIBFE W57 83 5] &l Lye, 3 B RS bOBRNE.
W LOBIRA TN ENERANA T | ity 6 (S0 T R RIE S ST
g BECAg IS (64K NI0) I B Top - smmont 4 o0 4
X & Uiz, BBt E LG, A 4g & L, FEE JEARE2 N6 - 1 2 6
Z0g 2g Flolddg & oRIX A Zn i (5 HLAREA N8 - 4 4 8
AFHOIX (N4)J, THE4BE2IX (No)J, [HE4fhq BB BORUNIO - 6 4...10
X (NS)J & Ui ZHRGMFE L, e 20 A0 8o
8 Maf L7=tk, AR THE4FEOX (N4)J, [ GOLEANG S L4 6
4FE2 X (N6) I, THE4FE4 X (N8) ) BLU K $EQFL6REA N18 8 6 4 18

6 Fi4 X (N10) ) ORBRX E[FEZBEMEHL, U 2owdisdd—5%(N:P:K=14:10:10).

ZFNER FESIEATEOX (N12)J, B8 L4 * AODMRMELA (N:P:K=14:10:13).

2 X (N14)J, r$§8%4%§4 X (N16) | 3310 rﬁé Y 2 O PRNKALE (N:P:K=14:2:16).

8ILO6FHAX (NI8)) &L=, ZDXIIE, 1 bl OERHEN 4 gD 18gETET S8R

BRX AT (G112, ENENEZEINET3 MERIE L, 11X 20 mi TRk a e Lz,
TNENOFRRXITOWT, HEEH, e, fRE, iR, fEl BURRREE, IUE, ThifE, #hi

BIE, SMEAE, LORMRESR, KR, kg, RIS, KX VEERR, AkY LRI EERE,

S EMER J ORI 2 X7 a5 (SDS-PAGE -+ EHEfRNT) A7 L7-,

[ L OB

HIFEEAR L OSBRI ZIE T 1 B -7, BEIIHIEEEZ 2L 7213 EEL 2D, 2Rt
BURN A BT, FZKEITFER LD N4 X T2l Ipotedy, ZNLISOFERX Clratfta &k
ZREOBWRITHA S TlE e o7z, TRIEChIBITEIEEEZ %< 518 RE L RAHAEITALN
723, ZOEINENhoTz, WEITHIEEE %< $ 51 E0RE M AEmCH -~ 7,
ZABLOEKRDOZ L EEARITIEEE L THIEEHLNIEL Iodz, BRTOSMEE
PEFS JOMEHEIEZ B b IR A 2 < THIFEEHRNEL o120, WL filEEngu
N14~N18 ® 3 RERXH ClIA BRSO LI -T2,
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HAKRRE - ERII7ES R

BIRTREE S A 28T 2 & NI8 K& 0 BT 2 = LITHFEN TR, Fky oV EEES
IS bR KOS M & B HEIEE DS N N14~NI18 D 3 BRI BN RN T2 2 &b,
TN MEE 835 FRTDX L RIEERRD EREZEZ BIIZ, £, BRY LR EREILE
D DG S R EOERII R DS T O R —ETH Y, SIS LR EEFRD
ZEEKUEIE 2.6%~3.6%7-0 LE X i,

H2 MERSEAKIE B E83 A B B L UM FIE .

FRBRX R R B BER R Bk RSk E INEk

(i e S 1) (H./) (H.A) (cm) (cm)  (&K/m?) (0-5) (kg/a) (%)
b5 FLAFEO N4 8.28 10.11 81d 19.8¢ 263b 0.0 32.7 79
FL4FE2 N6 8.28 10.11 83c¢ 19.8bc 281ab 0.0 40.9 99
JE4FHA NS 8.28 10.11 84c 19.8ab 268b 0.0 37.4 90
FERE H6fE4N10 8.28 10.11 88b  19.8bc 297ab 0.0 41.5 100
20 fESHLAREONI2  8.29  10.12 89b  2l.4bc 300ab 1.0 40.5 98
FESFLATE2N14 829 10.12 90b  21.8ab 289ab 1.7 43.1 104
FESHLATHANI6 829 10.12 90b  23.1a 290ab 3.0 40.6 98
FESL6THANIS  8.29 10.12 95a 21.7ab 323a 2.3 41.8 101

Sy BT — — ok ok * — n.s. —

#[F5%, #LI%KIETTNENEBENHHZEERT. —IFREL TR, [J—FD A%
BN ICFIEERBR X B T TukeylEIZ K05 K HETH E HV(0=3).

S3F AT AN KA [ 83 5 ) 0D YK i BT B F 3 o

AR X TR Fhr SELE BRE S RIRE BA T AL
(S 14) (g) (%) 1-9  Hk (mm) (mm)  (mm)
A FLAFEO N4 204b Tl.2a 5.5 1.3 506 c¢c 275c¢ 1.90
JEATE2 N6 20.9 ab 65.7 ab 5.8 1.7 5.12 bc  2.79 abc 1.90

JL4f4 N8 21.0ab 63.0 ab 6.0 1.7 5.15 abc 2.80 ab 1.90

FERE JE6THANIO  21.0ab  59.9 be 6.3 1.7 5.16 ab 2.78 bc 1.89
ZHE FESFEAFEONI2  21.1a  64.2.ab 6.0 1.3 5.19 ab  2.80 ab 1.90
FESHATE2NI4  214a  63.7ab 6.3 1.7 523 a 282a 190
FE8FLATHA N16 21.0 ab 60.0 be 7.0 2.0 525 a 282 ab 1.90
FESH6REANIS  21.1a  523¢ 7.0 20 5.19 ab 279 ab 1.89
AT * sk — — sk K%k n.s.

*[X5%, ok T1WKUECTENENAEZEZNHDLIEE 7T, —ITREL TRV, [A—FID %
B/ NS ERRER X ] T TukeyVEIC L VBWK HECTH EZHD(0=3).

4R KAESAEAKAR 1R B83 75 | OFE I 2 VB G R I E 5,

AR S A4 B NYVEERF (%)
R EESED) BERE ®) W S et EEE R
e F£4%H0 N4 5.8 ¢ 49 e 2.6 d 2.3¢
HARE2 N6 6.0 e 5.2 de 2.8 cd 2.4 ¢
FLafi4 N8 6.3 d 5.5 cde 3.0 bed 2.5 be
A 654 N10 6.5 cd 5.5 cd 3.1 bed 2.4 ¢
LI RS ALARHO N12 6.5d 5.7 cd 3.0 bed 2.6 be
FESHLARE2 N14 6.8 be 6.0 be 3.2 abc 2.8 ab
FEQH:ATHA N16 7.2b 6.5 ab 3.4 ab 3.1a
$28JL6%H4 N18 7.6 a 6.7 a 3.6 a 3.1a
ST $k Fok * $ok

T =P A L ALER, Tukey®D Z ERRE (5%) & FEHE L 7=, *13T5%, s X1%KHETZ
NENFEZNHDHZ LT, Fl—H0 Bl B35 N7 3R 5R X Th% K HET
HEZEDHV(N=3).

[51H3CHk]
KO « FREF 2022, G(bE o2 B KFRETL TR EE 83 B . BIREMOKEENTER 14
1-15.
H AR B0 2024. CKD 2987 A R 2024, B RL AL B 1-5.
A AR 250 2014 8w | 23 5 Bl E 2014 4RiR. A B433E 56(5): 553-599.
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HAGSE - AW (Jpn. J. Rice Qual. Palat. Sci.) 16 : 46—47 (2025)

IR RVKRR 31T 2 Wk e & AR ImEHE Ak o> BE
R BT - REE BF—
CHHRZER R A S A A BT
Relationship between fatty acid composition and starch properties of rice ripened under high temperature
Sumiko Nakamura, Ken’ichi Ohtsubo
(Niigata University of Pharmacy and Medical and Life Sciences)

U, BRIOMIRIC X5 mil SRR E  (BREIG DT, LK —REOKT, RIROET)
DR L TR Y, HERATBIOERRIEOEITIZHY, 4% S R DWEOIRBEE SN TN D,
U g iR L ORISR PR RGIR OB 2 2 TR0 WV 2 3 STV D,

AWFZETIE, HIBRIRBELIZ 31T 2 MR KO KT Y ¥ AR =12k 32 W FEOF R INERAEE AL
DR ZATY, @i SRR T DI OMEZ T 5 & & bI, WHERME, BXu=
— REAZHREINT OLFEIEIEE & OBRIZOWTHRTL, I§E - BRESRERICE T DIEE
ZOET DI F LA NENR & OBBEARGTTT 5, £, U aEEMHEREER K O
P& OB 2 fat L7,

Bk L O]
2022 FFEPEY ¢ AR =T 2K 32 @B (—RULAK, BEWK, K7 I m—22K)
2016 4FEY v A8 =71 2K 30 #k)

O WUEAFMEAE (RVA: model Super4 New-Port Scientific Pty Ltd.)

@ NEMErER OKSBRA A ALK - TR v~ 75 71k)

@ 7 Im—AGE(I— FREAZHRREES

@ VU E' (ICP N

[FE R L OvE ]
HERIERRALIZ LV, 2022 420 8 A DKIRIE 2016 FIZ A~ 1.9CEiR & 7o 7,

2022 FEPET v AR =712 32 ShFE & 2016 4EPE 30 SLFEDAERAEAFA I DU TRl L 725 S, 2022 4F
PEY AN =T1 K 32 i DNBIAFERAARIE, 2016 FFPEIZEL~, »OLVIF UM, A LA VIEEEIT R
AEmEZRL, V) — e EIME MER 2R Lz, 2016 4ERER KO 2022 4EEED RIS BT
B NENAFERAELRR O Lef 21T - T2 55, 2022 AFPEKIE 2016 AFPEKIC LA, 7L F UIEE E(16:0)1%
FREDREIZBWNTC LA Z R LT, £72, U7 D UEEE E(Q4:0) X2 TOMFEIZIBW TR
TEMZR LTz, £72, U raEdtERER bz L FRIAEmPHREINL TS, Vg E
ITAEICT 7%V U820:0), =A aBAfRR0: 1), V7 /&Y QR4 : 0)E BV IEDOFER &R
L7c, F7o, VB EITHUEBRMAIRE L EOMEAEZ R L, 7 InXr F i FaDP=12) &
WE ORI Z R LTz,

71 FA Sk

NAKAMURA S, SATOH A, AIZAWA M and OHTSUBO K 2022. Characteristics of physicochemical
properties of chalky grains of Japonica rice generated by high temperature during ripening. Foods 11: 97.
doi.org/10.3390/foods11010097.

NAKAMURA S, HASEGAWA M, KOBAYASHI Y, KOMATA C and OHTSUBO K 2022. Palatability and
bio-functionality of chalky grains generated by high-temperature ripening and development of formulae
for estimating the degree of damage using a Rapid Visco Analyzer of Japonica unpolished rice. Foods 11:
3422. doi.org/10.3390/foods11213422.

NAKAMURA S and OHTSUBO K 2023. Effects of hard water boiling on chalky rice in terms of texture
improvement and Ca fortification. Foods 12: 2510. doi.org/10.3390/foods12132510.
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Performance of a new type of rice milling plant including sterilization and
insecticidal egg killing treatment of brown rice using superheated steam
KOIZUMI Jiro", ABE Tsutomu", IINO Haruka®, TAKEDA Takahiro” and KAWAMURA Shuso®
(YRakuno Gakuen University; ?Hokuren Agri. Research Institute; *Hokkaido Agri. Structures Council)
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Fluorescence microscopy of rice endosperm cells
TAKAHASHI Konomi, ARAKI Etsuko , KIMURA Eiichi and UMEMOTO Takayuki
(Institute of Food Research, NARO)
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Report on the utilization of smart agriculture systems in Miyazaki prefecture for balancing between expansion

with rice yield and palatability.
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CUI Jing
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Center)
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Implement excellent variety breeding, quality improvement, brand building, standardized production

technology system, and create high-quality rice brands
—Introduction to the Regional Public Brand “Shuiyun Sumi” in Jiangsu Province
WANG Cailin!'?' , ZHANG Yadong? , WEI Xiaodong? , ZHAO Chunfang?

(V7 iangsu Shuiyunsumi Rice Industrial Research Institute, 2 Institute of Food Crops, Jiangsu

Academy of Agricultural Sciences, East China Branch of National Technology Innovation Center for

Saline-Alkali Tolerant Rice, Jiangsu High Quality Rice Research and Development Center, Nanjing
210014, China)
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Effects of Drying Methods on Rice Grain Quality: A Study on “Daohuaxiang 2 Variety
WANG Yujial, GAO Ming?, XU Jie?, WANG Yong?, WU Wenfu", WU Zidan?, LIU Houqing?
(V Jilin University, China;? Wilmar Biotechnology Research & Development Center Co., Ltd., China.)

Rice (Oryza sativa L.) is a staple cereal consumed globally, providing essential energy, vitamins,
and minerals. In this study, we focused on the “Daohuaxiang 2” rice variety, compared the advantages
and disadvantages of mechanical drying and natural drying, and studied the optimal harvesting time in
the natural drying process, so as to reduce the weight and quality loss and provide a theoretical basis for

the research on rice drying process.

Materials and Methods
1. Materials

The experimental variety was “Daohuaxiang 2”. The test period was from September 18 to October
18, 2023. The rice experimental base in Wuchang City, Harbin City, Heilongjiang Province (latitude
45.02°, longitude 127.37°). The experimental conditions were basically the same.
2. Sample collection and indicator determination

Uniform and full-grain rice samples were chosen for the experiment and dried to a moisture content
around 15%. All the indexes were analyzed at the laboratory of grain storage and transportation at Jilin
University and Wilmar (Shanghai) Biotechnology Research & Development Center.

Results and Discussion
1. Changes in rice under natural drying conditions

Fresh harvesting (A in Fig.1) started on September 26 with a moisture content of around 24%,
natural harvesting (B in Fig.1) occurred on October 18 with a moisture content of about 14%. Frost
appeared around October 4, indicating the need to complete harvesting within the latter week. The rice
yellowing rate reached the harvestable standard (a in Fig.1) during this period. The moisture content of
the rice grain kernel decreased significantly. As the drying process continued, dry matter consumption
accelerated, followed by the phenomenon of latent loss (b in Fig.1) with the value size of 5.31%.

2. Changes in antioxidant enzyme activities during natural drying of rice

Rice antioxidant enzyme activities exhibit a characteristic pattern of increase followed by decrease
with harvesting time in Fig.2. The catalase (CAT) enzyme activity reached a maximum value of 130.89
U/g on October 6; peroxidase (POD) enzyme activity reached its peak at 296.99 U/g on October 4;
superoxide dismutase (SOD) enzyme activity reached a maximum value of 11664.96 U/g on October 2.

3.Optimal harvesting time in natural drying process

First of all, we identified the week with the highest enzyme activity as the starting point for assessing
the optimal harvest time. Additionally, we considered the fluctuations in rice weight and quality. Based
on our analysis, the optimal harvesting window for rice spanned from October 6 to October 12. This
timeframe corresponds to 72 to 78 days after heading.
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4.Advantages and disadvantages of natural and mechanical drying methods
(1) Antioxidant Enzyme Activity: Compared to natural drying, the mechanical drying process exhibits a

declining trend in overall antioxidant enzyme activity, as indicated in Table 1.

Table 1 Changes in antioxidant enzyme activities during mechanical drying process.

SOD CAT POD
Before (U/g) 10902.16 79.12 390.37
After (U/g) 10714.62 48.53 335.11

(2) Moisture Content Changes: Mechanical drying, while faster, consumes energy. It took about 36 hours
and moisture content decreased from 28.25% to 15.61%, with an average precipitation rate of 0.35% per
hour. In contrast, natural drying spanned 20 days, with moisture content decreasing from 26.7% to 16.5%.

(3Toxin Contamination: Neither natural nor mechanical drying resulted in detectable toxin

contamination or content exceeding maximum limits.

(4) Cost Comparison: Natural drying is costlier than mechanical drying. Under mechanical drying
conditions, combine harvester-based straight harvesting cost 150 yuan per mu, and mechanical drying
cost 160 yuan per ton, translating to approximately 0.4 yuan per kilogram of rice. In contrast, natural
drying incurred expenses of 200 yuan per mu for rice harvesting, 40 yuan per mu for stacking, and 240
yuan per mu for threshing, resulting in a cost of approximately 0.7 yuan per kilogram of rice.

In summary, natural drying is simple and cost-effective but slower, while mechanical drying offers

precise control and faster drying times but comes with equipment costs and potential risks. Farmers often
choose based on their specific needs and available resources.
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Effects of Cultivating Locations on Yield and Quality of Rice Varieties Nanjing 5718 and
Nanjing 9308
ZHANG Yadong, ZHAO Chunfang, LUO Lei, ZHAO Qingyong, WANG Cailin
(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)

Nanjing 5718 and Nanjing 9308 are two new excellent middle maturity japonica rice varieties
with high eating quality, which are largely cultivated in central and northern regions of Jiangsu
Province. However, yield and rice quality of them derived from different planting areas have not
been systematically compared yet. In this study, we used the rice varieties of Nanjing 5718 and
Nanjing 9308 derived from three planting regions: Nanjing (NJ), Lianshui (LS), and Lianyungang
(LY Q) as the test materials to systematically investigated the differences in 1000-grain weight, yield,
processing quality, appearance quality, physicochemical characteristics, eating quality, RVA
viscosity values.

The analysis of variance showed that there were significant differences for most parameters
among varieties, locations and interaction of two factors (Table 1). This indicated that planting
location has an important impact on yield and quality related parameters of Nanjing 5718 and
Nanjing 9308 rice varieties. Multiple comparisons were thus conducted to analyze the differences
in these traits among varieties and locations (Fig 1). For Nanjing 5718, rice yield derived from LYG
was the highest, but 1000-grain weight was the lowest. Nanjing 9308 had the highest 1000-grain
weight in LS, sequentially followed by LYG and NJ. There were no significant differences in yield
for Nanjing 9308 among three locations. 1000-grain weight of Nanjing 5718 was higher than that
of Nanjing9308. The processing quality traits of brown rice rate and milled rice rate of both varieties
showed the lowest values in NJ and the highest values in LS. On the contrary, the traits of chalkiness
rate and chalkiness degree were significantly higher in NJ than in LS and LYG. The physicochemical
parameters of amylose content and protein content of both varieties were lower in LS than in NJ
and LYG, and the highest value of protein content was detected in LY G. The higher values of eating
quality of cooked rice for Nanjing 5718 were detected in NJ and LS, while for Nanjing 9308 the
highest taste value was detected in LS. For hardness and stickiness of cooked rice, the lower values
was found only in NJ for NJ9308. There were little differences between other locations and varieties.
The viscosity values of RVA in different locations were NJ>LS>LYG for Nanjing 5718, and
LS>NJ>LYG for Nanjing 9308. For two rice varieties, the significant differences mainly existed in
1000-grain weight, yield, brown and milled rice rate, chalkiness rate, amylose content, taste and
stickiness values of cooked rice, RVA properties of peak, through and breakdown viscosity, which
might be determined by their genetic characteristics. Overall, cultivating location plays a critical
impact on rice grain weight, yield and rice quality of Nanjing 5718 and Nanjing 9308; “Lianshui ”
location had the best performance in comprehensive traits investigated in this study.
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Table 1 Analysis of variance for yield and rice quality traits of Nanjing 5718 and Nanjing 3908
derived from different locations

Yield related traits Processing quality Appearance quality Physicochemical properties
Variance 1000- . Brown Milled . Chalkines  A™1°%  progein Gel
source . Yield . . Chalkines e consist
grain t/hm? rice rate  rice rate s rate (%) s degree content content ency
weight (g) (%) (%) (%) (%) (%) (mm)
Replicates 2 0.2 2.4 3 1.3 12 0.7 0.1 12 2.7
Variety 1 3784.3%* 5.1% 181.2%%  215.6%* 04 3% 1.1 67.2%* 1.2 5.5%
Location 92.2%%* 30.0%* 187.1%* 173.7%%* 213.8%* 744.9%* 44.7%* 126.0%* 21.5%*
Variety X 234% 200%F [20%F  G6%E 2.7 122 118.0%%  11.5% 25
Location
Continued...

Note: * and ** indicate the significant differences at 0.05 and 0.01 respectively.

Eating quality

Through  Breakdown Final Setback Pasting

Taste Iscosity Viscosity ~ Viscosity ~ Viscosity ~ Viscosity — Viscosity

Hardness  Stickiness  Elasticity

value
1.3 1 0.3 1.6 0.7 1.4 33 29 3.1 3.1
1.4 12.6%* 4.9% 46.1%* 647.3%* 45.6%* 360.9%* 1.6 656.8%* 20.7%*
21.9%* 3.1 0.6 262.6%*  157.9%* 75.9%%* 44.8%* 46.6%* 126.7*%* 357.7%*
19.7%* 46.5%* 0.8 218.0%* 83.4%* 40.4%* 14.7%* 50.4%%* 10.9%* 1.4
. Yield o 1000-grain weight g Brown rice rate 5 Milled rice rate
a mNELSOLYG a a b b oab a @b b 2

S

70~ 70
Nanjing5718 Nanjing9308 Nanjing5718 Nanjing9308 Nanjing5718 Nanjing9308 Nanjing5718 Nanjing9308
Chalkiness grain rate

Chalkiness degree Amylose content 10 Protein content
a

a
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Note: means within the same chart followed by the different small letters are significantly different at 5% level.
Fig. 1 Analysis of differences in yield, quality, and RVA parameters of rice varieties
“Nanjing5718” and Nanjing “9308” varieties from ‘NJ’, ‘LS’ and ‘LY G’ locations.
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Effects of Delayed Harvest on the Processing Quality, Appearance Quality, and Taste Quality of japonica
Rice
WEI Xiaodong, ZHAO Chunfang, WANG Cailin, ZHANG Yadong
(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, East China Branch of National
Technology Innovation Center for Saline-Alkali Tolerant Rice, Nanjing Branch of China National
Center for Rice Improvement, Jiangsu High Quality Rice Research and Development Center, Nanjing
210014, China)

In order to clarify the effect of delayed harvest on rice quality, six japonica rice varieties were used
to analyze the effect of delayed harvest on rice processing quality, appearance quality and eating quality.
The tested varieties were Nanjing 46, Nanjing 8911, Nanjing 9108, Nanjing 5718, changnongjing 8 and
Yongyou 1540. Three harvest periods were set, including normal harvest (control), delayed harvest for 1
week and delayed harvest for 2 weeks. The randomized block design was repeated three times. The
investigated characters included brown rice rate (%), milled rice rate (%), head rice rate (%), transparency,
chalky grain rate (%), chalkiness (%), amylose content (AC, %), protein content (PC, %), gel consistency
(GC, mm), RVA characteristics, rice appearance, taste, hardness, stickiness, balance, elasticity and taste
value (TV). RVA characteristics included peak viscosity (PV), hot viscosity (HV), final viscosity (FV),
breakdown viscosity (BDV=PV-HV), setback viscosity (SBV=FV—-PV), recovery viscosity
(CSV=FV—HV), pasting temperature (PaT), and peak time (PeT).

From the results of analysis of variance (Table 1), it could be seen that the differences between the
varieties were significant at 1% level except for the stickiness and balance of rice, indicating that there
were extremely significant differences in processing quality, appearance quality and eating quality
among the tested varieties. The differences of brown rice rate, milled rice rate, head rice rate, chalky
grain rate, chalkiness, amylose content, protein content, gel consistency, stickiness, balance and peak
viscosity at different harvest times were all significant at 1%. Delaying harvest led to the first increase
and then decrease of brown rice, significantly reducing milled rice and head rice, increasing the chalky
grain and chalkiness, improving the content of amylose and protein, reducing the gel consistency,
increasing stickiness and balance of rice. Although the difference in taste value at different harvest times
did not reach a significant level, the taste value showed a downward trend with the delay of harvest time
(Fig. 1). The interaction between harvest time and varieties also reached a significant level of 1% in
brown rice rate, milled rice rate, head rice rate, chalky grain rate, amylose content, protein content, gel
consistency and balance, indicating that the effect of harvest time on these traits varied with varieties.
For example, the brown rice rate of most varieties increased first and then decreased with the delay of
harvest time, while Yongyou 1540 increased with the delay of harvest time. This may be because
Yongyou 1540 was an indica-japonica hybrid rice with large panicle type and longer filling time, and its
brown rice rate was the lowest among the six tested varieties. The milled rice rate and head rice rate of
Nanjing 5718 decreased more with the delay of harvest time, and the head rice rate of Nanjing 9108 also
decreased more with the delay of harvest time. The chalky grain rate of Nanjing 5718 increased first and
then decreased with the delay of harvest time, while that of Nanjing 46 and Nanjing 8911 decreased first
and then increased. In general, the amylose content increased significantly with the delay of harvest time,

and the non-waxy varieties Yongyou 1540 and changnongjing 8 increased more significantly. The protein

_64_



HAKRRE - ERII7ES R

content also increased significantly with the delay of harvest time, but the protein content of Yongyou
1540 harvested two weeks later increased the most, while the protein content of Nanjing 46, Nanjing
9108 and Nanjing 8911 harvested two weeks later decreased slightly. Gel consistency decreased
significantly with the delay of harvest time, but Yongyou 1540, changnongjing 8 and Nanjing 8911 had
a trend of first decreasing and then increasing, while Nanjing 5718 and Nanjing 9108 increased first and
then decreased. The balance of most varieties increased significantly with the delay of harvest time, of
which Nanjing 5718 increased significantly, but Yongyou 1540 decreased significantly with the delay of
harvest time, and Nanjing 9108 increased first and then decreased (Fig. 2). It could be seen that the effect
of delayed harvest on quality traits was significantly different among different varieties, and most traits

of Yongyou 1540 changed significantly in different harvest times.

Table 1 Analysis of variance for quality traits of six rice varieties in different harvest time.

Source of Brown rice Milled rice Head rice Transparen Chalky  Chalkin o o
variance 4 (%) (%) (%) cy grain (%)  ess (%) PC (%)  AC(%%)
Repetition 2 0.32 1.19 2.29 1.18 0.19 0.01 0.26 2.28
Harvest time 2 48.83""  87.03"™ 50620  2.19 1159 639" 2433 10.56™
Variety 5 222,17 54.56™  29.56™  125.09™" 15039 68.117"  169.06™ 1828.56™"
arvest ime 10 5.59 2442 44.40 1.99 3.06 174 2283 4.87
X Variety

Continued Table 1 Analysis of variance for quality traits of six rice varieties in different harvest time.

Source of

Elasti

. df GC (mm) Appearance  Taste Hardness Stickiness Balance . vV
variance Cl'[y
Repetition 2 1.69 0.32 0.08 0.19 0.62 0.67 0.29 0.86
Harvest time 2 27.02™ 0.39 1.84 1.71 2851 2123 025 1.79
Variety 5 44.00"" 11.62"" 6.79"" 9.87"" 1.04 150 428" 11.40"
Harvest time 7.64" 1.48 0.70 1.41 205 301" 0.73 1.95

X Variety

Continued Table 1 Analysis of variance for quality traits of six rice varieties in different harvest time.

Source of . BDV FV SBV CSV PeT PaT

variance df PV (cP) HV (cP) (cP) (cP) (cP) (cP) (min) °C)

Repetition 2 1.37 1.00 0.84 1.07 1.23 0.61 0.85 0.55
Harvest time 2 7.17* 1.17 1.74 1.70 2.59 0.00 1.13 0.50

Variety 5 104.56™ 4428 43.84™ 131.70" 168.54" 45836™ 5271 36.96""
Harvest time 10 2.00 031 031 0.87 0.75 1.12 0.40 0.67

X Variety

The data of each character in the table is F value.
** represent significant difference at 1% level.
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Harvest time 1, 2 and 3 represent normal harvest (control), delayed harvest for 1 week and delayed harvest for
2 weeks, respectively.

Fig. 1 Changes in quality traits of rice at different harvest times.

Conclusion: To ensure good quality of rice, it should be harvested within one week after
maturity. Delaying harvest will significantly reduce the milled rice rate and head rice rate, increase
the chalky grain rate and chalkiness, increase the amylose content and protein content, reduce the
gel consistency, increase the stickiness and balance of rice, and the taste value shows a downward
trend. The effects of harvest time on brown rice rate, milled rice rate, head rice rate, chalky grain
rate, amylose content, protein content, gel consistency and balance were significantly different
among different varieties.
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Fig. 2 Changes in rice quality traits of different varieties at different harvest times.
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Effects of water-saving irrigation and nitrogen reduction strategies on the yield and eating
quality traits of excellent taste japonica super rice “Nanjing 5718 and “Nanjing 3908
ZHAO Chunfang, LUO Lei, ZHANG Yadong, WANG Cailin
(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)

In order to save fresh water resources, reduce the dosage of chemical fertilizers, and realize the
coordinated and efficient utilization of resources of water and fertilizer, the high-quality rice
varieties “Nanjing 5718” and “Nanjing 3908 were used as the test materials. Three irrigation
patterns (WO: water irrigation; W1: wet irrigation; W2: irrigation of dry and wet alternation) and
three nitrogen application methods: N amount 240 kg/hm? with N fertilizer ratio 4:3:3 [240N
(4:3:3)], N amount 240 kg/hm? with N fertilizer ratio 4:4:2 [240N (4:4:2)] and N amount 300 kg/hm?
with N fertilizer ratio 4:3:3 [240N (4:3:3)] were set up in this study. The effects of different irrigation
and N application patterns on yield related traits, quality and nitrogen fertilizer utilization efficiency
under were analyzed.

Analysis of variance showed that water-saving irrigation and N-reduction strategies
significantly affected yield, rice quality and related traits. Significant differences for both varieties
were only found in three N-reduction strategies under WO but not under W1 and W2. Compared to
WO and W2, rice yield in W1 were increased for NJ5718 by 5.66% and 7.95%, and for NJ3908 -
8.87% and 7.42% respectively. The plant height and panicle length, spikelets per panicle, setting
rate and grain weight were decreased significantly for NJ3908 but didn’t show obvious differences
for NJ5718 (Fig 1-2). For processing and appearance quality, water-saving and N-reduction
strategies mainly affected chalkiness rate and chalkiness degree, and had little effects on brown rice
rate and transparency. In comparison with W0, chalkiness rate and chalkiness degree of 240N (4:4:2)
in W1 and W2 were significantly lower than those of 240N (4:3:3) and 300N (4:4:2). For eating
quality related traits, water-saving and N-reduction strategies mainly affected protein content and
taste values. Compared to WO, protein content was significantly decreased in W1 and W2 and the
lowest protein content was in W2/240N (4:4:2). Taste value in 240N (4:4:2) showed higher than
240N (4:3:3) and 300N (4:4:2) especially under WO and W1. The highest taste value were detected
in W1/240N (4:4:2) (Fig 3-4). Therefore, the W1/240N (4:4:2) strategy was the optimal water and
nitrogen fertilizer model for yield and rice quality formation of high-quality super japonica rice
varieties. The research results can provide scientific basis for water and fertilizer management of
high-quality japonica rice varieties in southern China.
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Fig. 1 The difference analysis of rice yield related traits of rice variety “Nanjing 5718 under

water-saving and N-reduction strategies.
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Fig. 2 The difference analysis of rice yield related traits of rice variety “Nanjing 3908 under

water-saving and N-reduction strategies.
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FEFRERET T~ K TREVINERG ORHIZBES SHE— IRk OHRFZE—
FEPEK - BRECE - FRI - 5
CREET R BT SERT, HE)
Studies on Palatability of Tianjin Xiaozhan Rice
-Regional differences in palatability characteristics-
CUI Zhonggqiu, SU Jingping, SUN Yue and WANG Shengjun
(Institute of Crops Sciences, Tianjin Academy of Agricultural Sciences, Tianjin, China)
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Biocontrol Efficacy of Bacillus velezensis Jt84 and Bacillus subtilis T429 against Fungal
Diseases of Rice and Their Impact on Rice Quality
QI Zhongqiang, ZHANG Rongsheng, LIUYongfeng
(Institute of Plant Protection, Jiangsu Academy of Agricultural Science, Nanjing 210014,
China)

Rice blast and false smut are significant fungal diseases affecting rice at the ear stage,
prevalent across all major rice-growing regions worldwide, severely threatening rice yield and
quality. Utilizing Bacillus spp. for biological control is an effective and environmentally
friendly strategy for managing rice blast and false smut. In our recent study, Strains Bacillus
velezensis Jt84 and Bacillus subtilis T429 demonstrated biocontrol activity against these two
fungal diseases (Fig. 1), and the antifungal compounds were identified as lipopeptides. In this
study, we employed Nanjing 9108, 9308, and 9036 rice varieties for a field control experiment,
applying a combination of biological pesticides (strains Jt84 and T429) and chemical pesticides
(tricyclazole and flucyclazole). The results indicated that the control efficacy of the
combination against rice blast in Nanjing 9108, 9308, and 9036 was 85.7%, 85.3%, and 86.2%,
respectively, which is comparable to the efficacy of the chemical pesticides (83.6%, 82.6%, and
81.3%) (Table 1). Additionally, we assessed the taste quality of the three rice cultivars following
pesticide application and found that the overall taste values for Nanjing 9108, 9308, and 9036
were 79.13+0.15, 84.30+2.36, and 79.77+0.98, respectively. These values were higher than
chemical pesticides treatment (78.83+1.25, 79.07+£1.91, and 78.53+£1.91), Interestingly, the
overall taste values of rice without any pesticide treatment were the lowest (74.97+0.87,
77.40+£0.69 and 73.77+0.93) (Table 2), possibly due to the occurrence of rice blast that affect
the taste value of rice. In conclusion, our study suggested that the combination of biological

and chemical pesticides effectively controls blast disease and enhances rice quality.

Fig. 1 The biocontrol activity B. subtilis T429 and B. velezensis Jt84 against Magnaporthe oryzae

and Ustilaginoidea virens.
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Table 1 The control efficacy of the combination of pesticides against rice blast. CK indicated no

any pesticide treatment.

Disease index of rice

. . o 0
Variety Pesticide combination blast disease control efficacy (%)

T429+Tricyclazole 0.93 85.7

T429 1.54 76.4
Nanjing 9108

Tricyclazole 1.07 83.6

CK 6.54 —

T429+Tricyclazole 1.27 85.3

T429 2.46 71.6
Nanjing 9308

Tricyclazole 1.51 82.6

CK 8.67 —

T429+Tricyclazole 1.03 86.2

T429 1.82 75.8
Nanjing 9036

Tricyclazole 1.41 81.3

CK 7.53 —

Table 2 The overall taste value of Nanjing 9108, 9308, and 9036 treated with pesticide combinations.
CK indicated no any pesticide treatment. a, b and ¢ indicates statistically significant differences P

< 0.005.

Variety Pesticide combination the overall taste value
T429+Tricyclazole 79.13+0.15a
T429 79.10+1.35a
Nanjing 9108
Tricyclazole 78.83+1.25a
CK 74.97+0.87b
T429+Tricyclazole 84.30+2.36a
T429 83.87+2.26a
Nanjing 9308
Tricyclazole 79.07£1.91b
CK 77.40+0.69b
T429+Tricyclazole 79.77+0.98b
T429 82.80+1.57a
Nanjing 9036
Tricyclazole 78.53+1.91b
CK 73.77+0.93¢
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[BAKAGRE - RIRBIRSIRE]

RIRICBIY 5 FBRAUBFZE & EES DIRBL
T M (LiE R RO R T FERT)

FEFRERITZAUE T 2016-2023 400 8 F i T, ES (PEEERT) TEETHDICDH
DD BT AR OFEHSIISINEEL 8 [H &L FBAIZSIML TWD & & biZ, FEICEK
(T D AKFBAFZEIC B 2 BT i a2 < R T 272 L LT, AR OFTOF R IRILIC
RELHFHE LTS, 70, fEHEHSSINCEE L QL 2300 B0 e 2 T @ st B 554 &
BIRLT, HFRHEOSEMEOBMELZIELS Ko TW\W5, REMRELIIEEERERN 7 #HE
(I 1,4,5,9, 13, 14, 20), H[FEIZEF N 137818 (2, 3,6, 7, 8, 10, 11, 12, 15, 16, 17, 18, 19)
DFF 20 B & ZHRE LTV D, EAFITETHAKRESE - BRFESSHICERK S
NTHEY, BEWIZEL L KEMHEO BT, Higi X O ER D OBGHIT £ TE IRz hT
STOMIESH DR THD Z &b, FERRBHESORF I RESHBRL TS, &
512, FEIZEVT CAPS (Cleaved Amplified Polymorphic Sequence, BIWrEIESMELS]) ~
—H—FHNTKRT 2 0 —A#EFZ2EA LB Y v R =0 Kk B R 46 5
ZBAFE LT (CFIGRC D), MM 46 B2 & O 7-mFE Y ) — XM OBUE £ % AR
#1100 J7 ha T, JIARE OB KL HEFED 50%% 50 DICE->TEY, KkoORKICEET S
PEEDIRIUZKRE S FHELTND,

UL EDZERN S, EFRRPARESOFRERICRI LTETBITIIC KR TH L 2 &b D)
MMEINZET 5,

FEEY A b

EZIT D

1. Cailin Wang, Yadong Zhang, Zhen Zhu, Tao Chen, Ling Zhao, Jing Lin, Lihui Zhou 2009.
Development of a New japonica Rice Variety Nan-jing 46 with Good Eating Quality by Marker
Assisted Selection. Molecular Plant Breeding, 7(6): 1070-1076.

AERER (FAKRLE - RRIIESSH)

1. EFAK 2017, PENCEFEICH T 2 BEWKIGSFEOERAFIE. 8: 40-41.

2. Yao Shu, Yu Xin, Zhou Lihui, Chen Tao, Zhao Qingyong, Zhu Zhen, Zhang Yadong, Zhao
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Chunfang, Zhao Ling, Wang Cailin 2017. Amylose Contents in Good Eating Quality Rice Under
Different Nitrogen Rates and Sowing Dates. 9:20.

3. Zhang Yadong, Gu Mingchao, Zhao Chunfang, Zhao Lin, Zhou Lihui, Yao Shu, Chen Tao, Zhao
Qingyong, Wang Cailin 2017. Analysis of Physiology and Gene Expression Controlling Rice
Eating and Cooking Qualities in japonica Cultivars with Different Amylose Contents. 9: 21.

4. Wang Cailin, Zhang Yadong, Yao Shu, Zhu Zhen, Chen Tao, Zhao Qingyong, Zhao Lin, Zhou Lihui,
Zhao Chunfang 2017. Approaches to Improve the Eating Quality of japonica Rice in the Middle
and Lower Reaches of the Yangtze River.9: 22-23.

5. Wang Cailin, Zhang Yadong, Zhao Chunfang. Chen Tao, Zhu Zhen, Zhao Qingyong, Yao Shu, Zhou
Lihui, Huang Shuangjie, Lu Kai 2019. Characteristics of Cooking and Eating Quality of Nanjing
Series japonica Rice with Good Taste.10: 38-39.

6. Yao Shu, Liu Yanqing, Hu Qingfeng, Zhao Chunfang, Zhang Yadong, Zhou Lihui, Zhao Qingyong,
Wang Cailin 2019. Effects of SSIla and SSilia Alleles on Cooking and Eating Quality Traits of
semi-glutinous japonica rice.10: 40-41.

7. Zhao Qingyong, Zhao Chunfang, Zhang Yadong, Zhu Zhen, Chen Tao, Yao Shu, Zhou Lihui, Wang
Cailin 2019. Variation of Cooking and Eating Quality of semi-glutinous japonica Rice Varieties
Grown in Different Locations.10: 42.

8. Zhang Yadong, Zhao Chunfang, Lu Kai, Zhou Lihui, Chen Tao, Zhao Qingyong, Yao Shu, Wang
Cailin 2019. Difference in Fine Structure of Starch Granule and Its Relationship with Eating
Quality in Rice.10: 43.

9. Wang Cailin Zhang Yadon, Zhao Chunfang, Zhu Zhen, Chen Tao, Zhao Qingyong, Yao Shu, Zhou
Lihui, Zhao Ling, Lu Kai, Liang Wenhua. 2020. Comparision of Cooking and Eating Quality of
Japonica Rice between Jiangsu and Northeast China.11: 41.

10. Zhang Yadong, Huang Shuangjie, Zhao Chunfang, Zhu Zhen, Chen Tao, Zhao Qingyong, Yao Shu,
Zhou Lihui, Zhao Ling, Lu Kai, Liang Wenhua, Wang Cailin 2020. Physiological and Molecular
Mechanism of Nitrogen Affecting Cooking and Eating Quality of japonica Rice cultivars. 11: 42.

11. Shu Yao, Yadong Zhang, Yanqing Liu, Chunfang Zhao, Lihui Zhou, Tao Chen, Qingyong Zhao,
Zhen Zhu, Ling Zhao, Lu Kai, Liang Wenhua, Cailin Wang 2020. Genetic Effects of SS//a and
PUL Genes on Cooking and Eating Quality under Semi-glutinous Gene of Wx-mq in Rice. 11:
43,

12. Zhao Chunfang, Zhao Qingyong, Zhu Zhen, Zhou Lihui, Ling Zhao, Chen Tao, Yao Shu, Zhang
Yadon, Wang Calin 2020. Comparative Analysis of Nutritional Compositions and Starch
Physicochemical Properties of Nanjing 9108 Grown in Different Sites. 11: 44.

13. EFHK, 5kWI7R, &&EIF, Bkik, BRE, RE, &EHE, ATE, &E, BIRR, B,
Z3rfb 2021, Hus L IEFEHID R Y ¥ A= KO RRSEICKIZTRE. 120 10-11

14. EFAk, BUBEZR, B, BEF, KIR 2023, ZEHROMH R RER GO L RHE
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ERRICKIZT TR, 14: 56.

15. Zhao Chunfang, Zhao Qingyong, Zhao Ling, Yao Shu, Zhang Yadong, Wang Cailin 2023. Gene-
edited Soluble Starch Synthase I Impacts Starch Grain Formation and Rice Flour Gel Consistency.
14: 54.

16. Wei Xiaodong, Zhang Yadong, Song Xuemei, Zhao Ling, Zhao Qingyong, Chen Tao, Lu Kai, Zhu
Zhen, Huang Shengdong, Wang Cailin 2023. Silicon and Zinc Fertilizer Applications Improve
Grain Quality and Aroma in japonica Rice Variety Nanjing 46. 14: 55.

17. Zhao Chunfang, Chen Tao, Zhao Ling, Yao Shu, Zhang Yadong, Wang Cailin 2024. Application
of the Starch Viscosity Properties as a Tool for Determining the Storage Tolerance of Rice. 15:
52-53.

18. Wei Xiaodong, Zhao Qingyong, Zhao Ling, Zhu Zhen, Chen Tao, Zhou Lihui, Zhao Chunfang,
Wang Cailin, Zhang Yadong 2024. Effect of Different Compound Fertilizers and Aromatherapy
Agents on 2-AP Content in Rice Variety Nanjing 46. 15: 54-55.

19. Zhang Yadong, Wei Xiaodong, Zhao Ling, Zhou Lihui, Zhang Yong, Wang Cailin 2024.
Physiochemical Properties and Taste Quality of Near Isogenic Lines of Wx locus. 15: 56-57.

20. EIFAK - BUWEAR - B - RS - JANEL - 5KBS - KR 2024, FEROM B FEER
R OB CRFE & RIRICKIETTE (55 2 #). 150 58-59.

[AAKFRGE - REMASRHE]

FEICR T D AKRMBORKRAM & 77 > FLIZBE$ 5 A58
Bk (R R EB R E A SERT)

PRI, BNRERFBLR AR & ZiR KPR AR A R SR E 2 T 0 5 8
TED RKE T ER PP ERAE AT EIT I I B 2 £ T—H L TRIKICBE 3 25812 By 41
Fy, ZL DR E DT TE T, AROELRFEHMONFIILUTOLIIZE SN D,

1. AAXRKEREFGED FE~DOEA L PEA SRV OREKEHIES

PETIZAARD X 5 B2 RRERERBIEIIRIZHZS ATV RY, £ Z TEPHKE
T AARDOBWERERBRE 2 PEANEAT L7208, o3 H SRV ORI Z ik L7z,
Z ORER, BRI DR IEME SRV & bR TS S 523, FRFHC B B O/ SR LET
I AN 2 D e BN D Z &, BRIREHMOBICEHE T 2 HA N R Z L e R LT (&
FELD o BN THEA SRV OREHBRIREINZOWTRET L, @RI E W SRR R
DEIEGRHARANSFVED BIERNZ L 2B LML GER2, ¥/3) . ThbkY, A
AXOBRERERBRIEZ PEICHA L THRERIFEIRVD, ZORHELE LT/IR/HE
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AR BT 5 RR ORI LIH T o 5 & fliam L7z,
2. [RBU/PNEERG] ORERKE

RKETITE <206, BERW THMOND TRHVINSGRG) OpEME L THAZBIETE720, &
I TIEZEORWRICHTT 2FFHITE L TE TV D, 2O RKETHERFIL, B/ NEREZ
EFEOT 72 RAE UTEGESEH720IZ, H LWEFEIZ X 25 TR NG PE SR L E
AL P, BRI L NERRICERA S 4 S EBETRO 4 MO R A B
RBRIC Lo Tk L, /NERRAFEORRIIEAREL Y b RIFTH D Z L 2 EE LT CGERE
3) o Fio, REVNERESFEOZK, REEK, FROBRRHEA A L, RKE/NERE LD
MK DO BREFEITAK E EZN WD EEHLNC L CGEE4)

LLED X 512, PRI AR O BRI b D82 7RI HLY $iA, < ORRZT
W5, SN RITERICEE S 2 2 O RICE 54D DI b RERE KO ST
i e 7T v REOHEEICENT S & ZARKE WIS D, F70, FKIX 2018 4
AR ~AR L TUK, TNE TR ORHA 2 MO EZBM L, FRGERS T
X 5 BIOREEIT- TS, 295 LB i U ROl S COREBIIAIIILES O
PEALICKRELS BT A2 HOTH D, SHICFEKIT 2024411 H 1 BEIE 8 mk & A<, 5%
i x DIGEPHIRF SN D 2 LD HAKIGGE - BRI E 253 512ET 5,

EEIV X b

RE ORI L 72 H5m3C :

1 BRRK, Rk, AL, RVIEK, RBERIC MAEA 2015, P HMEE SR E D H
APEKRFEO R, B /ER 84(2): 176-181;

2. BEHE, WAEA, RILHEK 2021, FREWREEIENFZE. Discovery 9(6): 389-
394 ;

3. BEPEK, BEECF, R, FBEE 2024a. PEKEET T2 RK TRHVNER] ORKIC
BT 2098 — FE AN SR K D /NS RE LR O B BREEAN & B RRRAIEE ) —. BG4
B - BRI 150 2-115

4. ETPEK FERCE, R, EREE 2024b. HEREFET T v RK TREVNERG ORIKIC
B3 28 — /NG RG e AR O RS L BIRS A Ar e — . BRGALE - BUEMF#R 150 12-20.

Z DAMDFHIL :

1 25, 5KK, R, RREA, RLER, B, FEFIF] 2015, RERERHEIE) 1
FrE R R R R R IO IE.  REUREREER 220 121-124;

2. MR, BiSE, EHEK, 5Kk, RS, RITEK 2016, P H FE S G A KRS
SRR B RPN FZE. AL KFS 461 1-5;

3. B, BEIEH, MATA 2016, FIRICET S KMMAREE /BB U ORIKEES.
H{E#d 85(1): 59-66;

4. gheri, kAR, WK, BRI, RMIEIK, B, FERIF] 2016, AN [EIES T AKHER
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

X KFEAR SR K™ BRI, REEAR FEBe 4k 231 15-20;
Jing Cui, Xin Zhang, Zhonggiu Cui, Akihito Kusutani, Shoichi Ito and Yuji Matsue 2016.
Correlation between Evaluation of Palatability by Sensory Test and Physicochemical Properties
in Chinese japonica—type Rice. J. Fac. Agr., Kyushu Univ 61: 53-58;
Jing Cui, Xin Zhang, Zhonggiu Cui, Xiaoshan Huang, Akihito Kusutani, Shoichi Ito and Yuji
Matsue 2016. Physicochemical Properties Related to Palatability of Chinese japonica—type Rice.
J. Fac. Agr., Kyushu Univ 61: 59-63;
Jing Cui, Xin Zhang, Bing He, Zhonggiu Cui, Akihito Kusutani, Shoichi Ito and Yuji Matsue
2016. Comparison of Physicochemical Properties of Chinese and Japanese Japonica—Type Rice
Varieties. J. Fac. Agr., Kyushu Univ 61: 281-285;
Ate, ETRK, SRR, S, RREA, RIIEK 2017, EYI 15T REKRAREKD &
Foof BB RRPE RN ORI FE M. REER P4k 24 0 14-18;
Jing Cui, Xin Zhang, Bing He, Zhonggiu Cui, Akihito Kusutani, Shoichi Ito and Yuji Matsue
2017. Effect of Amount of Nitrogen Application on Physicochemical Properties, Taste value and
Yield of Chinese japonica—type Rice Varieties. J. Fac. Agr., Kyushu Univ 62: 57-61;
BOCtk, EEE, WAk, VR, EM, BY, RIER, MAEA, BT 2018 B
IR BT REA™ B K BRI SE M. REEAR P4k 25 @ 1-8;
FiE%E, B3R, @&, Eor WKIK MAEA, WRILER, ETEK 2018, FOKAFHY
RS AT. RER B 256 ¢ 9-16;
EOCt, EARE, TR, BVE, RS, IMLHBIR, AN, ETEK 2018, BEREINL
JRAE K™ 8 M RVRRISENR.  RECR Rk 256 © 17-23;
B, B, PN, IR0, EREE, KPEE, LAk 2019, RS E RS
Ji Mo BRI EEAR.  AETTKES 49 ¢ 1-12;
EEE, B, X, Kk, WEPA, ILBER, &b, BT 2019, KT HEdR
TR EWIFMBIpIZE. FERK 256 @ 10-14;

WA, A, INA, TRRCF, EREE, XIFE, EHR2019. FALAIEX MRS aA
919 f= & K SRR, TPEIFEK 25 1 72-T8;

WA, fdh, INA, TRRCF, EREE, XIFE, EHH2019. R AAEENeAE 919 /Y
ARSI, PRSI, ALK 49 ¢ 10-16;
B, VA, KR, GKAR, AR, PMA, TRRCE, EREE, XIFRZE, ETHK2019. H
AT R R R VE T R K SR A PR REEREBERk 26 @ 20-26;
e, e, kb, ILOBATE, BRE, KRR, E&, AN, JERUE, EREE, XIEE,
TR 2019. My Boy IR SLMME AT AR K AL TR BRIFTE AR, R 22 e 4k
26 : 58-60;
Ef, msde, BK, 5K, WKk, A, INH, JRRCE, EREE, %%, gtk
2021, FACALBEEXS KAE = B M S s2 IR, L5 KES 510 1-7;
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20.

21.
22.
23.
24.
25.

ke, TEAE, SRAK, SRS, hbRilg, BREGHE, XIERL, MR, b, Bk 2021
RFEGEIR G-r= & K R R, AbJKES 61t 8-12;

AEPRK 2021, FEET A KRR R AFERI I, PERK 270 9-14;

FETEK 2021, TR BN KRS K B AR RO, PERSK 270 33-36;
AEPEK 2021, FEG B AKRE SRR TSR BRI E R LA, TERK 27 5115
AEPEK 2022, FEEE N AKFE T4 A AR S R SRR . e kRE 520 5-11;
R, AR, PRk 2023, /NSRS RPN IENRIE. REER TRk 300 27-31.
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JUAT J8 = (ks e i ek =, JoAbiEiE R =220 7Ee)

¢ JCNIRS (Japan Council for Near Infrared Spectroscopy) Award

ZEEANV IR SAEIC LD KD S ERAE BN OBASs L1t F2 s

S E P AR E TR G o3 BT et & TR E W TRk ER L2 A D TR O i e
WA H T 2 B 58 UL i i | 2 SR LT, ZOBANBASEICIY 1999 E0SAbmE O LR fiisk Tl
KOG58 AL, dbRE K E R LD —BhkleoTe, SHITAG HTEHI RV K &2
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R LT FLELT,

% 5-BB T ARAMIT e =

ZEAAH 20244 11 H 14 A

B FEE (R ERTFRETH)

Y A ARVEW 2 s ALRGE = D T B

SEPH  BAEM PR RALKEE R OFEE, SR, SREBD, BHE ¥R, #k
T2 BT DR RICET L LT,

250808 : B ARVEW P KGR &

ZEAERA H 2024 4£8 A 26 H
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Correlation of Palatability Properties with Grain-weight and Thickness of Rice Grain -Case
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ich rd) (1) College of Agriculture, Ibaraki University, Ibaraki 300-0393, Japan; 2) Ibaraki
Agrich tural Center)

Abstract: We investigated some palatability properties of Ibaraki rice cv. Koshihikari,
sp cially examining the correlation of palatability with grain weight and thickness. We
investigated the rice from -

6 Ib raki prefecture of 2005 used in this study seemed to have a high palatability.

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