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How to use drone-based paddy rice growth diagnosis technology
to produce high-quality and palatability rice?
Tomohide SHIMOTASHIRO
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Starch characteristics of rice in the Lao People's Democratic Republic.
Asako KOBAYASHI'*, Kyonoshin MARUYAMA?, Hidetoshi ASAI?, Syuto WATATABE!, Yusaku
MOROZUMI', Takanori UEMATSU', Yoshie Machida'
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Quantitative analysis of the taste preference of japonica rice in China
Yuji Matsue!”, Sun Yajun?, Yanhua Li?, and Motonobu Kawano*

(" Kyushu Univ., 2 Liaoning Academy of Agr. Sci., *Huazhong Agri. Univ., *Satake Co., Ttd.)
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Effect of location and sowing date on eating and cooking quality of semi glutinous japonica rice
Cailin WANG*, Yadong ZHANG, Chunfang ZHAO, Shu YAO, Tao CHEN, Zhen ZHU, Qingyong ZHAO,
Lihui ZHOU, Ling ZHAO, Xiaodong Wei, Kai LU, Wenhua LIANG

(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)

The aim of this study is to make clear the eating quality (EQ) characteristics of new semi glutinous japonica
rice lines and the influence of environmental conditions and temperature during maturity. [Method] The
starch physical and chemical indexes, rapid visco analyzer (RVA) profile characteristics and EQ of the tested
lines were analyzed by two site (Nanjing and Sihong) and two sowing date (10 May and 10 June) experiments.
Good EQ rice varieties Nanjing 46 and Nanjing 9108, which were planted in large area, and 38 semi glutinous
Japonica rice lines derived from the progenies of the hybrid between Nanjing 46 and Nanjing 9108 were used
asmaterials. [Result] The differences of 12 EQ characters among 40 semi glutinous japonica rice varieties
(lines) were very significant. The amylose content (AC) values of 40 semi glutinous japonica rice varieties
(lines) were 8%~10%. Among them, gel consistency (GC) was more than 80 mm, gelatinization temperature
(GT) was less than 72 °C, peak viscosity (PKV), cool paste viscosity (CPV) and breakdown viscosity (BDV)
were higher, hot paste viscosity (HPV), setback viscosity (SBV) and consistency viscosity (CSV) were lower,
which indicated that these semi waxy varieties (lines) had better taste quality. In addition to PKYV, the
differences of the tested characters among sites were significant. The most variable characters were EQ, CSV
and AC, followed by AQ, peak time (PeT), CPV and PKV, GC and BDV were the least. The interaction
between sites and varieties for AC, GC, PeT, BDV, SBV, CSV, appearance quality (AQ) and EQ were also
significant or extremely significant. Compared with Nanjing, Sihong's AC is generally increased, while GC
is generally decreased. Except BDV, the other eigenvalues of RVA spectrum are mostly increased. AQ in
Sihong is generally better than Nanjing, EQ in Sihong is generally better, with an average increase by 7.9
points. Except for GT, BDV and SBY, the difference of other characters in different sowing periods was
extremely significant; GC was the most significant variable character, followed by AC, CSV, EQ and PeT,
and BDV was the least. The interaction between sowing dates and varieties in GC, PKV, HPV, CPV, BDV,
SBV and EQ was also significant or extremely significant. In addition to BDV and SBV, PKV, HPV, CPV
and CSV generally increased. AQ generally changed little and EQ generally increased. [ Conclusion] In
order to grow rice with good taste, people should not only choose the varieties with good taste but also the
varieties suitable for local climate conditions. The result provide a theoretical basis for the breeding and high
quality cultivation of semi glutinous japonica rice.

Key words: semi glutinous japonica rice, eating and cooking quality, location, sowing date, effect
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FlHa R T & ARRAEL O 23 H WA K FE O U & & - T T
FobY Y BEMEY HEis Y REED R Y BREER Y BUEoc Y ffde Y
(D EMEREREER 2 HHRRERS)
Impact of straw return and organic fertilizer on yield and quality of varieties in Jilin Province
Shuai WANG", Chao LI?, Changhui LIUY, Xipeng PANY, Tingda WU", Kaizhong LIV, Yangiu GENG?,
Dianyuan CHENY and Bing HED
FEOABIZIHB WD TEEFEDOTRIEIC L o T HEA DD L, XOIERHE MG T

LTW5. £Z2T, ARBRIIFEEE T & ARNEEI O H 25 HAE K s fE O & & E 1T

b2 5Bt L, EWEICET 2K HEOGHESARLENIE 2 HEEZH 60

2L &9 ERAART.

[BrEFE J71E]

BRI R« 5729, K 853, i 816.

RLPRYER L OIS - P L LT, W o MFEIC b RasEcX (LT S X)), AREIEE i

X AT 0 X) & YHIEATHEREL R (U T X) &35 3 Kagkidiz. mitsE

(kg/10a) IZETORBRIX E & N: P K=19: 11 : 11 T, EWEERE EB/EW L 5

EOBEITIEIC K > THEHE L.

FHALYE RIS KOS EE SR O, &S MREZER e B i 7E =12 B8V T, FOSS

HRNRBDRE T T IAF—CT I —REAREZ NI EEAR, T/ AF a1 A

— 2 — TR, AR B R TR A LT

[t ]

D) FE, ORBRSEBLUOTREY &L, 8 AICIFAERUEMZENRO bz, X
B, e O B ARBINC T TES K E ORN TR L b A EIZE -T2,
%ﬁ%ioﬁwgmgﬁﬁwusz@ﬁﬁOEiO%T%ok.%@ﬁ,ozksa
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Actual Condition of the Scent Components of Aroma Rice in China
Li Ping'3, Matsue Yuji®, Cui Jing’, Zhang Xin>3
I College of Basic Science, Tianjin Agricultural University, Tianjin 300384, China
2College of Agronomy and Resource Environment, Tianjin Agricultural University, Tianjin 300384, China
3 International Joint Research Center of Technology Innovation and Achievement Transformation on Palatability of
Rice, Tianjin Agricultural University, Tianjin 300384, China
[Introduction] Aroma is one of the important grain quality attributes that greatly
affects palatability as well as consumer acceptability of cooked rice. Over a hundred
volatile compounds have been reported to be responsible for characteristic aroma in
scented rice or for activating the scent pathway that competes for substrate which
would otherwise be used in the production of 2-acetyle-a-pyrroline (2-AP). Moreover,
compounds other than 2-AP can be responsible for aroma in the aromatic cultivars. So
far, there are many research reports on scented rice in China, but there has been no
report on researching aromatic rice over a wide area.
[Objective] The present investigation aimed in analyzing rice for 2-AP and other
volatile compounds to explore the actual condition of the scent components of aroma
rice in China and assess the impact of geographical origin on aroma.
[Materials and Methods] Thirty-five rice cultivars (lines) collected from eight
provinces (city) in China were analyzed for volatile compounds by GC-MS along
with a non-aromatic rice as a control which could be seen in Table 1. They number of
Japonica rice and indica rice were 28 and 7, respectively. Volatile compounds were
quantitatively determined in brown rice powder.
[Results] Among the reported volatile compounds, 2-AP was considered as the
principal aroma compound. Of the 8 cultivars in the North-east region, 7 contained
2-AP from 0.007 to 0.074 ppm and the mean and coefficient of variation were 0.0317
ppm and 86.12% respectively. In Tianjin, among 11 cultivars, only 5 cultivars had
2-AP from 0.0425 to 0.0142 ppm and the mean and coefficient of variation were
0.0308 ppm and 33.77% respectively. Of the 12 cultivars in Huadong region, 9 had
2-AP and the content ranged from 0.0169 to 0.0392 ppm and the mean and coefficient
of variation were 0.0251 ppm and 27.89% respectively. Moreover, among the 4
cultivars in Huanan region, 3 were detected with 2-AP ranging from 0.0256 to 0.0373
ppm and the mean and coefficient of variation were 0.0310 ppm and 19.35%
respectively. In the four regions of China, the average content of 2-AP in North-east,

Huabei and Huanan was similar, and the 2-AP content of huadong region was slightly
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lower. Additionally, the order of the coefficient of variation of 2-AP content was
North-east >Huabei>Huadong>Huanan.

In addition to 2-AP, several other volatile compounds, many of which are
aldehydes, alcohols and esters, were identified to contribute to the aroma of rice.
Benzaldehyde has a light aromatic odor. Among the 35 varieties tested, both scented
rice and non-scented rice had benzaldehyde and the content ranged from 0.0154 to
0.232 ppm. The content order was Huabei>Huadong>North-east>Huanan, and the
content were 0.125, 0.0699, 0.0468, and 0.0467 ppm respectively. Nonanal was found
in both Huadong and Huanan cultivars and in most of cultivars of Huabei, and some
of Northest region. Moreover, in Tianjin cultivars, hexanal was also identified, but it
was rare in the other three regions. Higher levels of hexanal and nonanal than 2-AP
were reported in some reports and hexanal was also indentified in non-aromatic rices.
Hexadecanoic acid ethyl ester was also found in most of the tested cultivars.
Furthermore, three hetercyclic compound (indole, 2-furan methanol and 2-pentyl
furan) were all recognized. 2-furan methanol was found in all varieties in Huanan
region but very few in the other three regions. Moreover, 1-methoxy-1-phenyloxime
was detected in all of the tested cultivars.

Table 1 List of the rice cultivars used for analysis

Province (city) Number of cultivars Rice type Belong to region

Heilongjiang 7 Japonica North-east

Jilin 1 Jjaponica North-east
Tianjin 11 Jjaponica Huabei

Jiangsu 6 japonica Huadong

Anhui 3 Japonica (2), Huadong

indica(l)

Shandong 1 Jjaponica Huadong

Jiangxi 2 indica Huadong
Guangdong 4 indica Huanan

Table 2 Mean value of some volatile compounds in the tested cultivars (ppm)

Volatile compounds North-east Huabei Huadong Huanan
2-AP 0.0317 0.0308 0.0251 0.0310
benzaldehyde 0.0468 0.125 0.0699 0.0467
I-methoxy-1-phenyloxime 1.263 1.704 2.943 5.259
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2019 £EPET T RRIZIT 2 BRI E R OBY L P o
R BT EIE BBt - R PE . KIE B!
(FIRER KT - ISHEMPHF)
Physicochemical properties of high temperature damaged milled rice harvested in 2019.
Sumiko NAKAMURAY™, Masaki AIZAWA!, Ayaka SATOU!, Ken’ ichi Ohtsubo!

2019 FEEET T > N2 30 BREHZ B 2 BYLERHERBR 21T o7z, OO BHAREIFEHDLSEEA, =
TehY 3 EHICBWTIIEEEEXRDHE CTH I BROBEIG R BN T-7-D, BRI L HLBkLC
SEL, TUTURHE (35— FEAZEEEESD . KECKOWHEER L OV (/LK) . BHLRHEE
RVD), T T U fREERIENE (-7 I 7 —BEE, B-T I 7 —BEH, o7 NAa v X —EENE) .
#7327 B D SDS-PAGE, WHEHE & & (R, ¥ a¥E. D-7 1 a—X) OREZITV. BiRREEXOHE
LR Z B B 2NT LT,

[ArkhEB X OVEB ]

2019 SEFEPET T L 2K 30 3Kk 1, OO (BHR) 2, SHBTE D 53, BT E; 4, NV E;5, HEIF
2536, I ZFEB:7, ave ) (BE) ;8 HFDOSEXAZELTL 10, WHIFEN;ILE D
V12, BEDRE; 13, = e b ) GNHED 14, 2 e Y (F3ME) 15, 2 Y (WE);16, av bk
U (BE);17, >0 (L) 518, O & DIFH;19, 7227221F L;520, @D Y 9321, RDD5;22, =
UE; 23, hE LI ED;24, EROERE;25, D L3< 526, EEH; 27, X TES;28, 2k h Y
i) 29, 2~ e AV (+HHET);30, 2> &b U ()

EBFHE : © KyEE(NBERE), © KEEROYHEME (7> 7Ly 3—: My Boy System, 1K, &
JEMEE) 8 L LR (6°C, 24 B, ® 7 Iu—REEIL, Juliano D3 — FHAEREIZRE,
g— REAZLKREEESHIL. 200nm~900nm DR F ¥ L Z2ITV, BARNEE (Amax, AAlmax, A
max/AAC, Fby/Fa DET 7 7 Z—DHHF 2, @ o-TIT7—¥EM, B-TITF7—8, a-FavF—
PIEME Megazyme 18, v a—< A A7 I 7 7 HBHIEX » ) BIEG® HULRHEME (RVA:model
Super4 New—Port Scientific Pty Ltd.), ®SDS-PAGE(12%7 2 U /L7 X K4 )L)ATTO densitography
software library(CS Analyzer ver 3.0), @D VI A& h R Z —FEE Megazyme )

[R5R]
EIRREEROILERIIERIC A, o-T7 I 5 —PEM, B-7 I 57 —PEEREL ., a-Fay
H —PIEMEITOOE MER 2R L7225, SR (RIEHE. v ol D-/ra—X) BIUSHEE
IEEVVEZRLZ(® D, 7Ivo—XEEB X Anax 1%, ILAKIAER I, K TEBmZRL
723, 7 I a7 F U Fby/Fa OFIGIE. BREEXROILARE L SEOMREICX Y, OEHOBEA
ERSIOHEM, @EH O & BHOBD, @FEH & BHHRR Lo RF — iR Ehni ? (K 2),
YKL SOMBESIRACK D 25°C4 KRt DI, THROL XA OBFEIE, X BNERLCH
RO LEEEVEEZRL, DY X, 814080 Lz Y, B0 /BEEDONRT U RAEOHRIT, 47%
KT L7, THHETOav e B Y| @ 30NEEXKD THEX] 1, BhI 1005, # 1. 2 =V ME %
ARLTEDS, TR b, ML 2fE8EML, BV /BEIDNT U RAEDERIT 3%NET L, £/, M
{LRHERBR T, HLERLSERIT A, BERER X OZLIBED consistency IHME TEA 2R~ Y
2%, FLERL 20%BE A K OBULEHERER Cld. BREHER L O consistency DIEIZENRZER LIVR
INBhotz, 30 REDI L TOVE(LF) 1. [REF= eV ), [EER], [REavelY)
ORBEKIL, T T UL TV T U fREERTEEORIEE R BT, BIREEXROFIEIMEV & H#HE
EEhiz (X 3),
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1) Nakamura S, Satoh H, and Ohtsubo K. 2015. Development of formulae for estimating
amylose content, amylopectin chain length distribution, and resistant starch content
based on the iodine absorption curve of rice starch. Biosci. Biotechnol. Biochem.
79(3), 443-455.

2) Nakamura S, Yamaguchi H,Benitani Y and Ohtsubo K. 2020. Development of a novel
formula for estimating the amylose content of starch using japonica milled rice
flours based on the iodine absorption curve. Biosci. Biotechnol. Biochem. 84(11),2347-
2359. Doi. org/10. 1080/09168451. 2020. 1794786.

3) ZE . A ROBBERAEEDOTACIANT T, 2008. BIER (Upn J. Crop Sci.), T7(1):1-
12.

4) Umemoto T, Aoki N and Ebitani T. 2003. Naturally occurring variations in starch
synthase isoforms in rice endosperm. J. Appl. Glycosci.50: 213-216.
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KO T T I u—REEE2ERIHE

JURF =1« AU NV R Ty T A 27 =41 Kl F?2
(bR - 2 BRI R )
Be Able to Determine Rice Amylose Content at Grain Elevator and Milling Plant
Shuso KAWAMURA'*, Edenio OLIVARES DIAZ', Toru NAGATA?

A DHKOENL, XXV ERET Im— A BN FE (AR &K R0 18 B L ZHR S HED A3
BESIRY, B2 E <Dt END, IHRE KO TH B R AEL TRWEHEZ S TOD Db T
DT, Zo 0 BLTIn—ADWEREHENED SN TND, 2013 FEDO bl B A FHIC B W
T, @OUVVDDOHFTHRHZESE (R 72 SROMEL T T Im—A0 19% KDL A 1T4
INTED T5% A, TIT—AN 19% LU EOBEITZ BN 6.8%LL T O THDH | &) FEHE
DERITOINTz, LINLZD IR ILER BV 72030, FEREO KD IR TlIF e "7 EHILER L& X
I BT TWAD, TIn—AXERSE A+ 0727-0 FERIL TR DO RBUR TH S,

ZITC, B DOITARINIBTE EBRHIBI 2% K D H B SVE R A S AT A (7 30— AFERfEE
FHAIS AT D) LD KD IR R PR K T 4572 E DA FEEBIGICB W CH LB ITNZ TERAMIC
TIn—ADFERZEFRELTHT-DI, $7bb, 2o+ 7 Ia—2 45 | B A ReL T 5= 1%
B IlpoTn,

CZESESANO Y2

1. HEERBEES (3L 7= TR #T 3t (Near-infrared spectrometer: NIR) &38k7 51 25 (Visible light
segregator: VIS) (LKL SGE & ES-5 THD, 1999 FFIZLHHE TV TRO B B E AT A
T LB AN CUARE, AR AT HEER FHAREE, B fnas 35 — A CHY, ML 2016 4
MRSV TN,

2. HEEEEE BUBHT 2013~2019 AEALMEEFED DB K 13 MWFEC, &7t 704 S CTHDH, DOV, 1
IEADENIET I — 2R THY, ZOMIT—EHIDH AR M THD, EIHDON, 2013~2018
FEREK 597 SSEMERRERGRUEIEL, 2019 £REEK 107 MR ERGEREIE LT, 370bh, BERIE
FEREHI L ORS EE R EH I AR IR CREDAEPEEDK) THY, ZOMZE CTRENDHE RS B
XA EBS T O 7 I —AIEMEEGHAIL AT A (R EHRR) M SN2 A ORE L RS TH
%o F2, MIEIXZKERER R LT DA BL O AR RERNSRETIHANENT NS D,

3. BHESHT LRI LI EAIIAG — T FIA4F—2f L, I—RF LA EAIEICIDRE
FKkDTIn—AE 85K, TEEESHEE LT, 73— A0 OB edtimE dhmo &
HEMELT, 92K (DX, 7Im—220.8%) EHHEK(1I<BH OB D, 7In—20.0%) & Vv iz,
4. REBEROBERIE MERIEREEERGEY, 20 W8S, FR3ET7In—2%H6
SufEE — O DB RFELED 2 DO BILT- A OV TR I o7, MERIEREEER
RAEILL RO HFIETER o7,

O HoyhohZFERRSHT 7TIn—AEESHE LT IRINAT ML DDE S e 3% (PLS)
[AlR AT L0k B A VR LR EEEH A W T O ERS BE A MEEL 7=, ZH A TNIR O | LIRSS,
@ TEERRERR PLS EIRAHTCRDIZTI0— A THNER ORI BRI SRR E A, RE
BrEE, MR CRERRIR L) 23 A5 U7 BB T 2 KRR B A VR LR e 2 -T2
DOWNEREE 2 RFE LT, Zia [ — B (NIR+VIS) | SRS,

[ERBIUEE]

1. 2FBOREROBERBE 7 I0—AOWEMEHELESHTE~OEFROMEE 100 T
RTERRELDINEL, AT AL RERAZE SEP (Standard error of prediction) 23K X<, RPD (Ratio of SEP to
standard deviation (SD) of reference values, SD/SEP) 73/ NSUWNZ M5, ZKHITE F7- 130 A KRIEVT
FUZB W THIIER IR+ CThoTo, K EKERERGE TG AT L C, ZKERE 5
LT AT IERE DS T,

2. —ODHRMMELETIT—ARMAED 2 ROREBROREIEE S FEOM BRI L
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lz) EITHEAERR S SEP I8 0.4~0.5%FEE THY, ZIUTTIm— AL 0T O RAE I E DOFEHER
ZEZIN 02~03% CTHHIEEEBETHE, FERITHHE 75>E'<b\ EHRL TG, KA RIER G LTS
BB IO A KEHER G E LT SE ORISR X BTHoT,

3. ﬁﬁ%ﬁﬁ%&%ﬁ%lﬁ'&@_ﬁﬂ%ﬁ%ﬁ@@Jﬁﬂ%‘)ﬁ NIR DA J0 B &) (NIR+VIS)
ZRHODEOT TN M ELTZ (K3, [X4), ESOEERE OKGENER T 2F R L0 s
DO ELERZEN S DA 121X, BRCHIBIBSONE A N2 7= — B &R LA T ERE B S gh R
RS TUND,

[Fe]

1) BT DOUTIRIN AT EBRLHIBIERZ FIW T, R DERFIRETH Tk 5y, X/ U8, R

(IEHFR) Iz TrIn—AEGB&OERNA[REL 72 o7,

2) KOILHLR Ok K T35 C, 7In— ARG BATEERRZE (SEP) 28 0.4~0.5% DF5EETLREL TR

FIRRELD AT RE TH D,

3) KDEZL T+ T I — A S ROME (FST) PRAEZ B AT HIEICEY, EFEKDO— O EWE &

M L2 FEBL 3 HZ LN I EEE 72D,

(BRI A ST X AR ) R R E PE EH AW 98 SR 2 — 12 5 [ i~ n/I%(ﬂE%IJ) BLO
(TR EANBE 7 - B BB B 3 O b E Rk 7 ay =78 | O X EEZ -, Z2ICHEE R,

25 25

EH

LRAE 2 MEKME
y =1.04x - 0.75 b y = 1.05x - 1.10
2 2=0.95 &0',- — 2=005 @7
) Bias = 0.04% g Bias = -0.13% "
®m 20 | SEP=0.46% E 20 - SEP=0.44%
ﬁ RPD =427 b RPD = 4.52 p
8 n=87 gl. n=107 .y “
| i el
X (14 o £
| 15 \ | 15 |
a / o
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[ // 0 =22 OB Riftm o—fk35bRifMmIE
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10 2 L L 10 L I
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1 7EIA—RABEDAERE 2 7IO—XEZEDRERE
(2 ADOBRER, NRDH, TREAERRET D) (2 KDZER, NR DA, FEEXERERIRET D)
25 : 25
LkAE KB
y =0.99x +0.14 y = 0.98x +0.32
. r2=0.95 . r2=0.96 /
S Bias = - 0.06% & Bias = -0.08%
# 20 | SEP=0.43% §i 120 /[EERER=0.625%
= RPD = 4.51 [ RPD = 4.70
;@ n=87 , w4 ﬁ =107
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10 : - 10 ' ‘
10 15 20 25 10 15 20 25
7SO— RN (%) 7IA—RREM (%)
3 PIO—XEEDAIFEE 4 TEIO—REEDAITEREE
(2 KDOBEE, NIRHVIS, TAREAERNRET D) (2 RORERR, NIR+VIS, FEREAEMRET D)
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KRR IR 31T 2 0 - RBRIZ DN T
— A THIWERREO 2 TRV LOLON? ET0O0? —
Fex A1 P PRI - VTR RE - PR FIEET - R SO

(e RY, EIRERERRRERE 2 —)

Grain Quality and Palatability of Ratoon Rice Cropping

—Is ratoon rice delicious or bad? —
Nanako SHIBATA', Shogo HAMASAKI?, Minoru TAKEMURE?, Rikako SHIMOYANAGI' and Fumitaka SHIOTSU'
("Meiji University, > Kagoshima Prefectural Institute for Agricultural Development)

A
H

KRR VBRI XIS Bl D O L > TH Y, ZHE CIEMEICE L Tl s En <
WD, E - BRICBET DR ERIT . A%, ERHE L COKRBRAE ZEIWERE K ORI H
AIREVE A BT D720, SHE - BIROEBE M A AL Z ENEETH D, T T, AFETIL,
JE VSRR 1T 2 KRR FAE — IAVERRES o S AEEABRS KOG AERRER S, A T HIWEROSE - BIRIC
DN, MBUE R L OV E BT HRFm L 7=
[ArBkRE L OHIE]

2019 4 3~10 H IR S REERERE T o X —NOKE CTHbs Uiz ka2 G U7z, BRIk
DEBYTHD. WERBRTIE, Z2olE0n, LI, BHAR, HIERERTIX, ZRo3onzs iy
7o WiRBRE S 3 H 1 HICHEREL, 3 A 28 HICHAMEEE 20. 7 #&/m*  (FARH] 30 cm X #K[#] 16. 1 em) T
Bl U7z, IR, —HWEBIZ8 A 8 H, MATHIERIX 10 A 21 HIZXIV & 20 cn (= 2731 ULHE)
TITo7e. ZBRERE, 51RO U, 0 L7 Kb, WiEY, &5 (§E 1.8 mm) %47
VY, G DAV KT 90% ICHRE LTz, 2K - MK E RIS, SMBLEVE ZBhrflheg, 7 1A A%
¥ — (RGQI 90A, RSQI 10A, HH rtt#l) T, 7Iv—RAEH %% 3 — FLOERYE (Juliano
(1971)) THHAE L. 512, AWEREMREII-3~+3 D TERE L L, HEXICHROa v h Y 2
W LS —HWER, FE HIVERS JOSEHERD 7 fiz i, KA FIROK 20 A 0353 LT,
[RBIUBE]

3 S b —HIER L0 LA THIER ChE, BREHEIGVAERICKE L, LAk - HEKEIEN
HEINE o7 FH2R). —HWER OZKIMEEIMED o T2 ER & U, SEFEL D BRI
HOHFENDRhoTZ EREZOND. —, TR TIEHER X v LA T HIER CRiE
DEBICEN-T-. Fio, FAETHIER OBREIS D RKEVEMIZH D, REKLOEIE 73/ SV ME
otz (GB3F). WIZ, MakBRIZKIT DM Lk, FLEk, EERBRIOEIS & O OREGRE
RatLic & 2 A, BRIl ORICIIAERA, FLERL & AR & ORI B2 EDOHEBIRIRA A
bive BB 1X).

BIRERERBR OGS OWTE 4 IR Lz, SFEERBR T, B4 T HIERDIT Y 8 —HifEk X
B ATHESE D o T, —JF, HAERER ClLbFERER & IXsoHT, —HIEROIE S M3 EE T HINEK X
D bRAETHERSE o T WIZ, TERIBIORWERBMREOKEE &GN & OFBIBIRZ S b #IZ
LTz MR &b —HIER, BATHWER & HICIE ERATHE & ORICAHE 2R IEOFBIRIED A
v, Fo, BATHER I HWER L0 AMEL K R AFHIICRS R L W, T Ir—
AEAERE, SRERER CIXEA HIER S —HITEE L0 LRV, SEAEERER CIX—HITER 23 A
HIER L0 HARMEAICH - 7.

PLEXD, 2019 FIZBWTIE—HIER D4R, [ LU EL, —HWEROSMEL
BENRELL Lo LT, BECHWEROABIWENMENT.LEZ 2 OIS, £1-, BREERRAELY
A THIWERO BRI L > THRIE S, IRWTHMBLE B &84 b2 ZEERER TH 5 LR
iz, £z, BAETHIERORWITIERAKE L CRIHT DI, S5RWEORMPGD &
EZbD. 2L, AFBTCIET In—AE68K (BLOX VU VEERR) 1[2oWTE, o
FICE D oTcle®, FREBERTHFTOMERH H.

[R4HE] ARFITITRHFE BAEAFSE C (19K06006) O HkA =T CHEMES NIz, 7 I o —A 001, bifET
IAOTFZeRREI L R BRI D L HRUB RS, 3 X OSNB IR K F 0 KEFF— K B JHE =720 -,
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)

H ASKAR

)

H - RURATSE

1k SFHAROMELERE.

e
ip

A (kg/10a)

BT (kg/10a)

&%t (kg/10a)

PEX % EBER
N P P K N P K
RIBFER - 8.4 9.8 11.2 7268 5.0 0 5.0 13.4 9.8 16.2
NO+N5[X (NOX) 0 0 0 5.0 0 5.0 5.0 0 5.0
HEAR AR N5+N5X (N5X) 5.0 5.8 6.7 7R26H 5.0 0 5.0 10.0 5.8 11.7
N10+N5X (N10X) 10.0 11.7 13.3 5.0 0 5.0 15.0 11.7 18.3
B2k QERRICHE S ZTHKNMERE,
. . R 1B ORE B FLAN EEKRERK WEAK  BRRN ZTofki REN B ZofER Bk Ak HoBEeh
- 3 (mm) (mm) (mm) (%) (%) (%) (%) (%) (%) %) (%) (%) (%) (%) (%)
—H1ER 526 279 194 59.0 7.8 2.0 0.6 0.9 22.0 0.1 1.8 1.5 1.8 1.1 1.3
wolE0N  BEZHEE 541 281 195 787 25 0.5 0.5 0.8 13.2 0.1 1.0 0.6 0.1 1.0 0.9
HRE ok ns ns  FEE kEx * ns ns ns ns ns ns wEE * ns
—H1EE 525 275 1.96 56.4 135 2.8 1.1 1.1 14.5 0.0 0.8 0.9 2.8 3.8 2.2
LB E BEHER 549 276 197 728 3.2 1.4 0.6 1.8 14.7 0.0 1.2 1.0 0.2 1.8 1.3
t@ﬁ kK * ns * ko *% *% ns ns * % ns ns *k * % ns ns
—HifEE 524 271 197 672 9.2 2.8 1.9 0.1 11.3 0.1 1.4 11 1.9 1.2 1.8
B BEZHMEE 541 273 196 739 3.1 1.1 1.2 0.2 16.1 0.1 1.0 0.7 0.1 1.4 1.2
HeRE o ns ns ** whx ns ns ns o ns ns ns ak ns ns
*, x xBLO* *x x (FZNTNE%, 1%BLV01I%KETHEEEDH Y. nslIFEELL.
3% HOEOLORBHARICE T S IKIMRRE.
g et AR @ NE BN Ak ERRIN EEAR BRI ZofbR REK BT ZoMiRER BIEK AR HoEeh
) (mm) (mm) (mm) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
—HA1ER 523 290 199 800 23 1.3 0.5 0.1 13.0 0.1 1.1 0.5 0.2 0.3 0.6
NO+ N5 BEZHER 531 277 195 754 21 0.8 0.4 0.0 17.1 0.3 1.2 0.9 0.0 0.8 1.0
HRE ** S ns * ns ok ns ns ns * ns ns ns
—HEB 522 285 198 717 36 1.5 0.5 0.4 17.2 0.0 0.9 0.6 0.4 1.1 1.9
N6+N5  BEZHER 526 276 194 768 2.2 0.6 0.3 0.1 14.9 0.3 2.3 0.9 0.0 0.7 0.8
—HER 521 282 196 648 5.1 1.9 0.6 0.3 21.3 0.6 1.3 1.2 0.9 0.8 1.2
N10+N5 HBEZHER 535 279 1.95 795 2.7 0.6 0.4 0.4 13.1 0.0 1.3 0.7 0.0 0.7 0.6
HRTE e . ** * #* ns ns Hrx * ns ns FrE ns ns ns
*, kkBLO* % k[ FZNZNE%, 1%BLV0I%KETHEREEHY, nsldFEELL.
Fik BURBEEREOFIROTHIIME, 90
19 80
i e i FaS I S D B - o= i .
e ;% r=-0.919%x
—* -0.68 -0.15 -0.09 029  0.06 a %
ANSEIOYN i " 40
—  B\ECHMEE 038 -0.03 -0.09 021 0.8 o
30
e —HER -0.79 -0.41 -0.47 0.38 -0.47
mERER Lo FE - 20
- BEZHEE 0.00 0.12 -0.29 0.47 -0.09 1o
—HEB -1.06 -0.41 -0.85 0.38 -0.53
HAEE 0 : - . : - )
- BEZHFE  -079 -0.74 -1.03 1.00 -0.50 160
—3 0.31 -0.11 0.06 0.03 0.14 )
NO-+N5 Hfee 140
BEZHFE -036 -0.75 -0.54 0.39 -0.72 120
- —HEB 0.14 -0.06 0.44 -0.39 0.11 =
MHEEEE #H2Fon  N5+Nb - &10.0
BEZHEE 0.03 -0.72 -0.14 -0.42 -0.53 w80
—HFE 0.11 0.17 0.22 -0.22 0.25 ®
N10+N5 - Zee
BECHFE 0.47 -0.39 0.06 0.22 -0.08 2.0
20
F5k  (FHBOANERREDRER L HEHE L ORI e ' '
SR i Y B 8
3fnTE X EERIA# (n=204) 0.420*** 0.661*** 0.222**  0.085 30
miEaElR 35iE x —H1ER (h=102) 0.392*** 0.656*** 0.115 0.137 s 25
3MiE X BETHER (n=102)  0.441%** 0.664*** (0.322*** (.028 % 20
=
LB x FEHIAA (n=216)  0.232%*  0.722%** (.359*** (.051 B o5
. 1
MEABELER EX x —HA(EE (n=108) 0.157 0.718*** 0.265** 0.145 ﬁ o
JLEX x BEZHER (n=108) 0.281**  0.689*** 0.382*** 0.025 os
0.0
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BIRT 7 2T ¢ —JERIC K 2 MBOKD TS | FHfC I 5 B — 0 — D B oDTE H
Gt e
(el AR & iR )
Utilization of small amount of beaker rice cooker in evaluating the hardness of rice cooked rice with a
texture measuring machine.
Mitsuhiro KAJISA
(Miyazaki Agricultural Experiment Station)

HABIREH = DOFEMT DR T & 7B, REHSKIE, T X ) (2o TR
ERRBMEAND D, BHE, BV TVREICRITS S oL, EReRr X L O
FEERIC X VAT > TWND AN, AEGTHIZR M C o 5720, Ktk 2 R BIHIICHE 2 2 3l T ED R D B
TWa, 72, BEOKBICB NI, 12 T1 OOV I L cEFHEIRTH L Z &
WD, DETCEEDOY TNV EHRNNIRER T 2 FIERLELE SN TS, 22T, BRET 7 A
T —ERE O BUL OISR 5, D ENOSZHOF RN [RIRHI AT 5 515 O
BIEREGE ISV TRRE LT,

(K kS L O]

1. ©—0—DERERE AW T3 R O Rt

T EAA S SR BRIE N (BT CHEE L Te eV 2HL, ©—h—%2 =ik
R & B RBHREE I DN T, Fel 72 iR S 2 it Lz,

2. BT 7 AF v —EILDMEBKkD HHX | OMGT

NSO Te e V] A TS 7HEK158) 2L, JECkD X 2o
WTC, B —D B E W TERIET 7 AT ¥ —JIERER & R E RERBRR A O LR 21T
77,

3. MRER~HE

/INEDRE KA T 90%ITHRRE LT R KA Lz, MERIC W TIE, =i Ol B e e
FTOD F1 < FIRERE R OSSO B ERERBI R~ = o T LA B Z 12, Hi- il CAF LT
WE— T —ERmE LTHFE L. B =2 — (50ml) (ZEEFAA L TIK L, Kkiigs (XA H
—FE 8 Ak E) DONZRIT 50ml MK D%, MERENIZ B — 1 —% 6 fEzkE Liz. 30 k%
TR Z BRRR, & B0 %O S LREIIE 20 3 & L7z,

BRT 7 AF v —HIE, B Y V—F A —& RE2-3305C (7T > ¥ —EAE 20mm) %
L. gD e —h — & EEEEE LHE AT 72,

(UEHRLY J—7 XA — 2 REEA)

7 ) — T A= HBE V7 bU =T (BETIAT AT B E
VAVMARSIC=2=N) NO. L30+NO. 56 o— R& L 20N

MODE 4 7R 11

LOAD CELL 20N KA E » F (sec) 0.07

STEP 0.01 HEE =R (%) 50

SPEED 10 7 3 L (mm/ sec) 1

HOLD TIME MAN 2 fiy i 1L EE (mm) 20

THR. UP OFF BV BEEfE (mm) 5

[6535 L 05 5)

E—h—D BRI, 18T 6 OB RIFHCKENT 2 Z ENARETH D . Xk 2
BTOONTELZ 0D, RERITIEEMENRE - (K1), £, BT 7 AF v —AlERIC
IZ, Bk, NSO HEHARIITE 4500 5 TRTREN AT S Z LT, MIEHRNRLZE TR -
TLE D AMREMER D o 7228, & BEF v — 0 — 2 eI c B+ 2 2 L <, {5 R0k
B LS5 2 Tz (K1), 612, BEFROLM L LTX, ©—b—2 Bz H
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HAKRRAE « RRATTES 2

Wie TS | OREET 7 2F ¥ —EICIBNT TEREF 5g) SRE OB Thun/a L) oL x|
WERR 2 SHEN) ONTOEIVNES LR D T enb, DED-OHERH TOREFEE ) w]
HETh-o7z (X2).

B = — DB W BT 7 AT v —ER R (7o SEN)) (3. BARYRE H=
(Z X B EREREBRAHE ([FE &) & OMICAREZAHREDGED SN2 Z s RECKD T &
DEBAVLFHIEIE L LT, 2IRMIIEMTE 5L E A 6N (K3).

B 5g 2 AFUIK Ok & B — V‘J@iﬁ*ﬂr%’fi’]¥ I’%
(IFTE DRI FR K0 #5) 'l‘%% L. HEEIZ 6 D& X
SRR D% Ikﬁ)f(

WRERES . PRIEIREE T 20 45 1H KD LR, B —h— % ek
KO LELITH (ZEPEEE UHE

1 ©—=h—D8EkEE W/ T 7 AT v —HIEDFIE

. 4,00
z R = 0.5257
8. 00 (L16) g o . 300 o
6. 00 (1.08)
_ (1.04) }{ - 2%,
% 4.00 (0 61) X o ° °
b N
> %‘;J 100
4 200 &
R
0. 00 0.00
f&ﬂ5g Hkl5g ok Og #EHO0g -0.60  -0.40  -0.20 0. 00 0. 20 0. 40 0. 60
Hamie L 205y e L 2053 BURETRERR (B )
2 v — A —bEREERWICBET 7 A 3 B — I —bEREERHWCREKT 7 AF v
T ¥ —HIEIC X DRESMBO (97 —HIEREH & HARBIE 2 L D%
i (N)J Dhik B R o> BAAR

MFDOTT ==K () NOBEIIFEERE #k: P<0.01
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IKFRHESE N O 2 R ER MG A FH 2 AR B 722D DN A2 oD W REME
T FEAESE i R R AR DL E] -2 LB AR
(BE IR B R D)

Possibility of Growth and Ripening Diagnosis Using Spherical Images
under Paddy Rice Canopy
Tomohide SHIMOTASHIRO, Takanari INADA, Eiji KANDA, Michio SHIBAYAMA

TERDOFEBIGITINZ, UAV (Fa—2) 2z —heo oo 7 M T b 5o >7-. Ra—
ATLEMZEOE A EZT, mE 150mEL T, N DBEMERITEAE, AT, B uEiiey
IR H DL DD, R T —X L CEffE E OS50, HEMFED BEICHRIE cE528
D, Av—NEETOIEABHIRFSIL TS, EEE, Re— 2852 MMEE 13 nTHY, 1EY
BEEAT — L COMNTEH ATHETT, MEEORASER, IR E O Z LR A FEETHS. X
5IZ, Al LOMAB DR TIHERBWINTRELRV > ohD. —JF, BAEESERZHI RS 1Zid~v
FRURDAZIZEDMEAETEE (NDVD IZEEDL, A B BOHEEZ FEMEE T D2 Wi ORI HE T,
LLZRING, ZHLTAEBZMOR RIZE SN TOAEBTORY SO AR S ICH TSN TWAIET
T, IR PRI TR S CUOBBINTIEE AL 720N, Z3UE NDVI 28T O BLlie it B B
R 57280, BB ES DEZ M T TOLTEMOIREEIHRIC K A TN THhHEE
ZTCWD. BIZIE, BRWE &M EKOAFETIE, ZECIERITNZ, oz A TELND TEOM
RO T AR E DIERNEECUTUZFIHSIL Q).

ZZTC, KFEEEEN O REKIEG 2R L, WEBMTIC LA EB2WiaR ATz, 7ok, AWFFECIdfk
RIS FENC L DR AT 7208, R/ VR R NEIC 35 B Bk AT L= D THY,
BRI/ N R MERET, Re—2 J0IERZ SO Z IS T — R iMERNEE 2T
WD,

(Bt k)

MR FRIIE /e DV LIZZED, SEIESRTIEST (B KR4 + BIE 2 g/m?) SR HE A (%2
F ORI 0 + BB 4 g/m?) L, ENEIHAE DR AR AT -, AFMRPIIAEFTRHAL
SPAD DHIEZEFTV, IWHEHR IR E B L OB R 3E, SNV E A 21T 7.

HEENDBO 2 RERERIT RICOH THETA Z /K754 10 cm OALEIZEEL TREAEZ 35 A D
1AM LTHRE LGS 1, 2 K) . RIEZEOSMIZIFIE LT=SA 05, WEMENTIE Image] % H
WG, \EBOYI L L2 EE1TV (5 3 X)), BEmAEOHEE 21 Vity Canopy (The University
of Adelade) 7=, F7z, M5O LTI NVAT ISR A ATHEEL, NDVI ZHIE L.

[FERBLUBE]

2019 FREDOKFRFIEHIRI P OKEGRIU L, Bt 1 > A 3RO ECIRIRER, F7-, Hfik
BIRIRERRE R0 K TG IO ThoT-. 207280, ABITRE T, Wb fE, ks
HIZBWTY, L, LAHDVDe, BINETHY, IMAIEIZEN2 T LU, 80T
TEATHIAE LV & B RUREAE A7, TR EIXBR I E AEIE CES e AE M N H 7. F7-, SPAD IX
HIFERZ IR B SR Tk b7 L, HAESRHEOEWICED, AT RIUIRE R 5T,

WIZ, B T DIRTA=ZOHEBERRETLUT-. AFZEIZBV T NDVI O I BAE%K 1 22H T
fafiL, SOITHEARSR O AT OEWE B CldZen >7=. — 5, BEEND O RKERE{§ %2 —fi
LU CEEMmMEAHEE LT-L A, MIESEAROIEmEOEV DRI CE, F7o, HFEH LIRS CE m
DA T DEADFRD DAL (55 4 X)) ZEMD, FEENO TEDORIL LRV EEZ COD RTREMED G
EEZ 7. BIE, RGBIZ/HBILIZ G OFERIZLY, SR B2 OWTOfT 21 7> .
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BT 4 =T Rl BRI DR S
R E—
(UMK %)
A Limit of Expansion of California Rice Industry
Shoichi ITO

=
1. Ha

— RN ORRVEH R T - T K By D 7a< | BV ERA CHAEM DR K i3 600 mmf
JEL72 o TR, WITKRBITHESILTCND, EUVIDZENEDII > TS, FENNZ, ZDIKARED
WIUITEAET DD THAMN ., KRR > TORVMEIZB W THAPEIZH F0ILRE TR, Tl
A ZZEFERO IR O KBS 2 2 D,

BRI I OFFVEAE FE ARG A A2 COETZUNK 1), 1990 FEFTEE I G )72 T 1E D12 LD KR
SEDIRBENFEA U228, IIN IR D B ZEMN S A AU KIFE R CHHALEN AL E T DR TER 1T £<
DIKFE H ORE K ZAAE AN IZERGE T D EZRIN L7272, ZNECTORKDEERFE Ch-7=
1981 4D 60 77 8 T-=—7H1— (% 24 75 ha, USDA,1998) (Lt~ A= FEMIFEIL 40 J7—— 71— R4 1Z)6
DUz, 1994 I RIVTEH IR T208 50 7 =— A —{Zi3@n e, 32 1995 458 RO Bk
(5% SO I A PEME AR U =, 1996 4R SRR S JDIBSCBUR 73 EES U7 [RIAE LARE 1 S 032
UWNSHD DB 50 J7m— I —Rii# THERS 322 L0858\, 2004 4EFEL 2011 AEFEDSHITEED SO ATlik
RO 1981 FEDOL~UTIEI AT, Lo, IHETIL 2017 EREICE > TR ORK L F
DO EMROFEEL MDY | B TIIET EEE R IR U BN O GBI D r — AN < T, 2D

1,000T—H— E.i1 HUVZax=7MNIcHSFDSE - P - mEEOCrEAEE
700
SR AN T
| 595 585
600 [CRSaEvE -3 sso 561 558 562 567
533 528 526 534 4 = 536
[mE_2 vk
500 54—60 85 50

400
400

300

200

100

[e]

s — % I USDA Rice Yearbook(Several issues including March 2020 issue. )
FED b T BRI S 00 &5

EOAEFEREIL 40 Ho—h—HBYRNEE Folz, ZORPED A THSRm L O LR L7228,
2018 FEDAFFEMEFEIL 50 H=— N —Z% I EH-72720C, 2019 4FEI I EM T RO R0
At/ DLHY, OS50 T——h—% Fal-o7,

KR REPEIRAFT DIV TODIMINOFRIETZ A3, FiE, 7T A NOBRI 70 kmFFIZH 27T A T L
SR, ZZITIE 5-60 T =— 1 —DEMNHD, FElELDOTONEESIV TN, B
I D TUIRER b S LA TZ STV, ZOHIE CIIERIIRKEREEERL TR, 2D 5D %
JUDBSTEAL TS, BRI E — PRI NS B E Ry D E TEET KEFHTIUXIBRZ D80, JED
DINEKRINNEZ2>TEY, ZO ORI KN EERZETHD, VAR DOFEHT, FIDIZE
F—H =T BT UL, BITTDOEENNDOKNE LN HTLD,

ZDIHNTKOBE /2R CHRAEITIE A 72\, BIHIORBERFICEDZ =i n s fETaE
PEDMEDZ LTI, &), M REAEPETIUSTRIED 2 OISR HHEE W, ZDREFED
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H - RURATSE
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e
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BURIIN MO Z T2 W EREL TV, SBICRATERZ O BZSIWTWDDONREM CThd, N7
— B RAFEIFT IR OAEFERD 80%% 5D, NI AXTF F 72 8 Do Bt O A FEL I 2 o
5o BB OEPEITIGATIC I » CIIMERIE TH RIECTH Y, BLURAERIHE C/K OB O 2T —
EUROAEFEITHOILTWAIRINS BIZT 5,

ZIZTRRE. T—FUR, UL AT RY . AU LM O 4 O b LT — 2 Téh 5 2017
FEPETENL DN MEE LB TR (EEL), DT 4L =T OFGERA; Thdh DY 77 A M-8
TIEMTSNTWDZENENDOIEH DI, EZMSEZD LIHUAZ R L, SHICAEFEIT AR
L TR ZH L, 2ADNEEE 1 LTS EOMIEHOEEZ R LT-ONRE1THD, | =—h—b
T2 DUGE S NS DR A DL AAD 465 RILDIZEITHTLT —F LR 3,039 KL TIAD 6.53
T HARR 946 R/LC 2.03 f5&785TCND, ZO IR EDIERICHTL T —E RN T
rMINZR0E, £72, VAL A7 RUB IS UL F OIS TEL L TED XL TH D, fED>
WRREISR L TR OMERR U 7= S A IR 26 1R KA B D S DB 40350 Do 70D s Tl A8
SO SR~ R S IED D, L L, ZOFRITTRLUTZ 2017 FEEEDOFRIED B F k% . EI1CWT 24729 20.1
RV TR O RN TEM T mENED LTZETHHY, Lo TS IZRTFEIC b~ TRl £
Z D% D 2019 FFE TOAlFE DA THHZA Mk T o7, ZDOEAEIZED DB i EE DL
WDZDOREILRFZTHD,

I AV TANZTMCEITBREE, 7T—FEV R, 74 VB7 87, IIIA M MIHT 2 EROBENA
(T—Hh—H7Y, P, 2017EE)

B/ T—5H—(A) ERMMEB)  MENA(C=A*B) 4£EIZ F(D) I(E=C-D) D=3
FBIE 84.1 CWT(E 3)? 20.10 /CWT 1,690 1,225 465 1.00
T—EVR 2,270 K> K 253 /R 5,743 2,704 3,039 6.53
TAVET LY 717 b~ 927.00 / k> 6,647 -- -- -
MIAE< b 47.14 b v 81.00 / k>~ 3,818 2,872 946 2.03

v/ — X : California Department of Food and Agriculture: Fruit and Nut Crops, California Agricultural Statistics Review 2017-2018.
USDA: Rice Yearbook, March 2020, University of California, Davis, 2019, 2017, 2015.
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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
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of Ibaraki prefecture of 2005 used in this study seemed to have a high palatability.
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