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RD81, a Non-glutinous Rice Variety
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Abstract

Apart from direct consumption, rice yield is also used for food processing industry in which the raw
material having specific properties is required. Rice crispy production requires medium grain (5.5-6.6 mm
length of brown rice) and 15-24 percent of amylose content. RD63 is the only medium grain cultivar with
suitable processing properties. However, it has limitations such as long maturation, high chalkiness and
slender grains which are too small to pass through a standard sieve leading to product loss. Pathum Thani
Rice Research Center, therefore, conducted F5 to F8 pedigree selection of a line IR95760-36-9 from the
International Rice Research Institute (IRRI) to obtain IR95760-36-9-PTT-1-1-1 with medium grain size. The
research have been carried out during 2013 to 2018 through the following crop improvement steps, i.e., line
selection, yield and agronomic characteristic trials, evaluation on rice disease and insect pests, response
to N fertilizer application, analyses for grain physical and chemical quality, milling quality and cooking and
eating quality, and testing of milled rice and rice crispy processing properties. The promising line was
subsequently approved by the Varietal Releasing Committee of the Rice Department to be a certified variety,
“RD81". Itis a photoperiod-insensitive, non-glutinous rice with 106-109 days to harvest (transplanting), erect
planttype, 111-115 cm height, strong culm, mostly compact panicle, 8-10 panicles per hill, moderately well-

exserted panicle and heavy secondary branching. The average farmer field yields were 917 kg/rai in dry
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season and 686 kg/rai in wet season. RD81 has white dehulled grain, less chalkiness, good milling quality,
soft texture and slightly sticky cooked rice and non-aroma. Remarkable features of RD81 are non-glutinous,
photoperiod-insensitive, medium grain size, low amylose content (16.45 percent) and properties suitable for
making rice crispy. It is recommended to be grown under irrigated paddy fields in the lower northern and
central regions, especially where there are certain entreprenur's purchasing needs. Caution should be taken
as this variety is moderately susceptible to brown planthopper and whitebacked planthopper.
Keywords: non-glutinous rice, RD81, varietal improvement, photoperiod-insensitive, harvest maturity, yield,
grain size, chalkiness, amylose, rice crispy, irrigated paddy fields, lower northern and central

regions
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Fig. 1 RD81 in the lean period before harvesting
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Fig. 3 Comparison of grain characteristics of RD81 and RD63 : paddy rice (Left), brown rice (middle) and

milled rice (right)
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Table 1 Yield and agricultural characteristics of RD81 compared with RD63 and RD31 in intra-station yield trails at Pathum

Thani Rice Research Center in 2016

=
i

Variety Yield (kg/rai) Index Harvesting age (day) Height (cm) No. of panicle/hill

DS WS Avg (%) DS WS Avg DS WS  Avg DS WS Avg
RD81 753 b 508 b 630 100 91 107 109 108 M7 112 115 11 7 9
RD63 659 c 604a 632 100 120 120 120 107 114 111 12 10 11
RD31 887 a 503b 695 100 119 120 120 127 127 127 12 10 11

CV (%) 1229 19.37

Means in the same column followed by a common letter are not significantly different at 5% level by DMRT

DS = dry season, WS = wet season

Table 2 Yield (kg/rai) of RD81 compared with RD63 and RD31 in inter-station yield trials in 2016 and 2017

Variety PTT TRSI CNT Avg Index (%)

WS, 2016 DS, 2017 WS, 2016 WS, 2016 DS, 2017 WS, 2016 DS, 2017 WS, 2016 DS, 2017
RD81 620 b 596 979b 751a 726 783 661 106 98 102 100
RD63 641b 564 969 b 611b 736 740 650 100 100
RD31 758 a 599 1,0183a 629b 725 800 662 100 100
CV (%) 7.59 9.39 18.76 8.38 10.53

Means in the same column in each crop year followed by a common letter are not significantly different at 5% level by
DMRT

WS = wet season, DS =dry season

Rice Research Centers : PTT = Pathum Thani, CNT = Chai Nat

TRSI = Thailand Rice Science Institute



Table 3 Agricuitural characteristics of RD81 compared with RD63 and RD31
station yield trails during 2016-2017

in inter-

PTT TR
Variety S

CNT Avg

WS, 2016

DS, 2017 WS,2016 WS, 2016 DS,2017 WS, 2016 DS, 2017

Harvesting age (day)

RD81 109 112 106 104 102 106 107
RD63 120 122 118 117 118 118 120
RD31 120 122 115 117 113 117 118
Height (cm)

RD81 112 115 111 111 115 111 115
RD63 114 113 112 108 114 111 114
RD31 134 130 123 132 128 130 129
No. of panicle/hill

RD81 7 7 8 8 8 8 8
RD63 10 10 9 10 9 10 10
RD31 10 10 11 9 9 10 10

WS = wet season, DS =dry season

Rice Research Centers : PTT = Pathum Thani, CNT = Chai Nat

TRSI = Thailand Rice Science Institute
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InanAniade 1,037 Alansusials lluansramieada
g na63 (1,075 Alaniusiald) usiganduazunn
pnsatiefiiadAtuneatiaiuwig na31 982 itaniu
fels) upziieninandsunsil dwminfians dnaviug N8
Iinananiadn 897 Alansusels snduazuansing
atfivadAnyneatAiuiug n163 (1,026 flaniu
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Table 5 Agricultural characteristics of RD81 compared with RD63 and RD31 in on-farm yield trials in 2017

Lam Luk Ka, Phanom Thuan, L.at Yao, Wachirabarami,
Variety Pathum Thani Kanchanaburi Nakhon Sawan Phichit Avg
WS DS WS DS WS DS WS DS WS
Harvesting age (day)
RD81 105 114 115 112 107 106 107 111 109
RD63 115 121 118 120 115 123 110 121 115
RD31 125 122 118 123 118 121 116 122 119
Height (cm)
RD81 115 98 107 109 109 111 114 106 111
RD63 100 93 105 94 94 94 106 94 101
RD31 138 118 124 116 116 126 139 120 129
No. of panicle/hill
RD81 1 10 9 9 9 9 9 9 10
RD8&3 11 13 13 12 12 15 10 13 12
RD31 11 13 13 12 12 14 10 13 12

WS = wet season, DS =dry season

e &

pials) wstlaiumnsinanieatiniuwig nu31 (880 ilansu
siald) (Table 4)

Tnenadelunguinlf 2560 nsaufiunig 3 un
Nud1 112%ig nag1 Wuandniade 917 Alansusiald
pndig n163 (943 Alanswusials) fauaz 3 ustgs
ndrug nu31 (870 Alansusiald) Fetas 5 (Table 4)

dmfudnernisnianisnemae wudr daiug
n181 ﬁmmﬁmﬁmmﬁﬂ 111 4 ArNgaiadn 106
IURALNAT LATATUIUSNAENE 9 394 (Table 5)

aaunil 2560 fisnadgnnn Sauimlvugnil
drawig nast Wuananiads 833 Alansusals gandn
wazUANGANaLNRTRIA AN NADATLNUE N163 Uay
na31 (768 uaz 762 Alansusiels AugRl) id1ne
WU Aadaniyauyd 4riug nas1 Tnanén
\de 545 Alansisiels mndnuazuansieeeefhis
FVATYNNATANUWUG N263 WAz NU31 (623 uaz 744
Alansusals manasAv) fennanInL S9ndn
uAsaassA Fraiug nas1 WiuanAniais 768 Alansu
sials AndnuazuansinsaeneiltadAynnsaiii
Wig N2163 uaz N131 (888 uaz 793 filaniusials) mw
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AL uasfignnesisungil dmdafians drawug nast
Inananade 506 Alaniusals FANTIUATUANGIN
ptaRlAATYIURUE NU63 WAs N131 (424 waz 379
Alanfusiels muandy) (Table 4)

Iﬂm@?iﬂq@lmﬂ 2560 NIANIUNTT 4 Ua WU
i dhaviug nas1 Wuandniais 686 Alansusals Ind
\ReiLlg n163 uay 131 (676 uax 670 ilaniusie
15 AuansiL) (Table 4)

gmiudneznisinems wudn 41aiug n1st
flany iuAeawaae 109 7 ARG A 111 Bins
WAZANUIUTINFANE 10 399 (Table 5)

3. ATINANUNUARLTALASUNRIARSINA
3.1 arusiunusielzadnn

3.1.1 Teplus (blast disease) Aniiunnslu
anmulamaaasidueidadalyuell daum uas
51113 O w.A. 2550-2561 Wudn U w.el, 2559 Frariug
n181 uameLlfjisen Aeudredauuasialsalmiszazndn
dl = o =i = ] aaa
audadad1adyuenil warayT winasslgnien
Y ﬂ‘ = oo W o ¥ o &
Fumungueiqadnodaum O wa, 2560 dr9%ug
n181 uwanlfitenmaudneinunulsaludsrezndn
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Table 6 Reaction of RD81 to leaf blast and bacterial leaf blight disease conducted in
experimental fields at 3 Rice Research Centers during 2016-2018

Reaction”
Variety Leaf blast Bacterial leaf blight
PTT CNT  RBR PTT  CONT
2016
RD81 MS R MS MS MS
Khao Dawk Mali 105 (suscept. ck.) HS HS HS - HS
Khao Tah Haeng 17 (suscept. ck.) MS MS - - -
Taichung Native 1 (suscept. ck.) - - - - HS
RD9 (suscept. ck.) - - - HS HS
RD7 (resist. ck.) = - - MR HS
IRBBS5 (resist. ck.) - - - - HR
IRBB21 (resist. ck.) - - - - MR
2017
RD81 R HR MR MS MS
Khao Dawk Mali 105 (suscept. ck.) HS HS  HS - HS
Khao Tah Haeng 17 (suscept. ck.) MS MS - - -
Hahng Yi 71 (resist. ck.) - R HR - -
Taichung Native 1 (suscept. ck.) - - - - HS
RD9 (suscept. ck.) - - - HS HS
RD7 (resist. ck.) - - - MR HS
IRBBS (resist. ck.) - - - - HR
IRBB21 (resist. ck.) - - - - MR
2018
RD81 R R MR - -
Khao Dawk Mali 105 (suscept. ck.) HS HS HS - -
Khao Tah Haeng 17 (suscept. ck.) MS MS - - -
Suphan Buri 3 (resist. ck.) R - - - -
Hahng Yi 71 (resist. ck.) - R HR - -

"Scored by Standard Evaluation System for Rice (IRRI, 2002)
HR = highly resistant, R = resistant, MR = moderately resistant, MS = moderately susceptible,
S = susceptible, HS = highly susceptible

- = not conducted

Rice Research Centers : PTT = Pathum Thani, CNT = Chai Nat, RBR = Ratchaburi
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o= o & o

9 al aaa v -dl
AUERAEINITTYT waaeLNzTansmunuRAuene

e .

=t Qaan v :J o
M9ued wazudasLfTasUNUgINAuERAY

q

2

2 L%

drodrwm uasl w2561 19Wug na81 wana
UjiRenseuheiumusielsellrsasndnigueRde
SRLERL e LLaszmﬂﬁﬁ?mﬁﬁumuﬁ@ua"‘ié’m’f’m
Uyusluardunum (Table 6)

3.1.2 Tsaveuluuity (bacterial leaf blight
disease) Adumsluanminamaaesfiguiisudng
Unusrfluazdaum T w.a. 2559 waz 2560 widn 419
Wi n281 wasvlfjnsedeudregauuasalzazey
luude (Table 6)

3.2 ANBINUNILBIRUNANARFT

3.2.1 wwaanszlaadtania (brown
planthopper, BPH) snifinnnslugnmizaunaaesi
AutRaad1lyusnil waziwnglan O w.a. 2559-2561
wu9y 41avug n181 wansljirenAeutwaeuuasie

maans=landtnma (Table 7)

3.2.2 mAEnzlnAnALI19 (whitebacked
planthopper, WBPH) Afiunsluan N eI
Autandaienlan O w.e. 2559-2561 wudn 419
Wug nus1 Lmmﬂfjﬁ?mﬁi@uimfdfauuwimwﬁﬂ
nszlnmAnasang (Table 7)

4. menavauassiailalulnsiay
Auflunsfianiuingrenansdauiead
Fauinguasnus Tu gauntl 2560 uaz gauILlia 2561
wud gaundl 2560 daug n181 meuaussiedly
Tulnsiaul@sfena 12 Alansululasausiels Taely
uandn 720 Nlanfusials wsilaifizluuunissevanes
ﬁi@ﬂﬂu‘[mmuﬁﬁm@u dounauili 2561 dawug
na 1mavausssieilslulnnauldffians 24 Alansu
sinls Tnelinan@n 923 Ailansusials usiliuansinemi
anAtunisldielulnsian 6 12 way 18 Alaniu

Table 7 Reaction of RD81 to brown planthopper (BPH) and whitebacked
planthopper (WBPH) conducted in greenhouses of Rice Research

Centers during 2016-2018

Reaction”
Variety BPH WBPH
PTT PSL PSL
2016
RD81 MS MS MS
Taichung Native 1 (suscept. ck.) HS HS S
Suphan Buri 3 (resist. ck.) MR - -
PTB33 (resist. ck.) - R MR
2017
RD81 MS MS MS
Taichung Native 1 (suscept. ck.) HS HS S
PTB33 (resist. ck.) = R MR
Rathu Heenati (resist. ck.) - R MR
2018
RD81 MS MS MS
Taichung Native 1 (suscept. ck.) HS HS S
PTB33 (resist. ck.) - R MR

YScored by Standard Evaluation System for Rice (IRRI, 2002)

HR = highly resistant, R = resistant, MR = moderately resistant,

MS = moderately susceptible, S = susceptible, HS = highly susceptible
Rice Research Centers : PTT = Pathum Thani, PSL = Phitsanulok
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lulnsiausials (Table 8) Inaflgtuuunsmauauassa
{lelulnsaudwduld (Fig. 4)

5. AMWNRAYNMENTW ADNNNSR AN
WAAMALAT LATAMNIWNNTANLAZS LSz

5.1 AOUNIWENAANNNIENINUASATUNINNITE
119%ug n181 waenwdad@vne dafeniannuens

Table 8

8.30 HadLAT N34 3.00 NAAINAT 11141 2.05 NAALNAT
d1anaeeda19 ANENe 5.70 Raawms nd1e 2.60
Hadms wun 1.86 Hadms s uuanlunag
119819ANENN 5.66 NAANAT NI 2.52 RAANAT
Wi 1.85 Aadims edlaies vmindrainlden 1,000
WA 24 n§ (10.62 Alanfusiada) Arsnawnis@sunn

Average vyields (kg/rai) of RD81 at different rates of

nitrogen application in Saraburi soil series at Thailand

Rice Science Institute in wet season 2017 and dry

season 2018

Rate of fertilizer

(N-P 0K O (kg/rai) Ws,2017 DS, 2018
2 5 2
0-6-6 667 ab 639 c
6-6-6 625b 892 a
12-6-6 720 a 891 a
18-6-6 699 ab 918 a
24-6-6 699 ab 923 a
30-6-6 636 ab 842 b
CV (%) 11.38 7.74

" Means in the same column followed by a common letter are not
significantly different at 5% level by DMRT
WS = wet season, DS =dry season

1000 A

800

600 -+

400 A

Yield (kg/rai)

200 -

¥ =463 + 238.1x- 29.3x, R?= 0.87**

T T
6

T
12

T T T
18 24 30

Rate of nitrogen (kgN/rai)

Fig. 4 Nitrogen response of RD81 in Saraburi soil series at
Thailand Rice Science Institute in dry season 2018
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Table 9 Grain physical characteristic and milling quality of RD81 compared with
RD63 conducted at Pathum Thani Rice Research Center in 2017

Characteristic/quality RD81 RD63
Seed color :
Paddy rice straw straw
Brown rice white white
Seed size (mm)
Paddy rice, length 8.30+0.27 8.73+0.21
width 3.00+0.11 2.76+0.09
thickness 2.05+0.08 2.02+0.05
Brown rice, length 5.70+0.18 6.26+0.18
width 2.60+0.06 2.36+0.07
thickness 1.86+0.06 1.77+0.05
length/width 2.19+0.09 2.65+0.12
shape medium medium
Milled rice, length 5.66+0.15 6.03+0.16
width 2.52+0.07 2.32+0.06
thickness 1.85+0.06 1.72+0.05
Chalkiness 1.05 2,15
Paddy weigth (g/1,000 seeds) 24.00 23.70

(kg/20 litres) 10.62 11.28
Milling quality (%)

Whole kernel and head rice 51.1 52.3

Husk 217 22.8

Bran 8.2 10.3

Chalkiness: < 1.0 = small, 1.0-1.5 = medium, 1.6-2.0 moderately high,

> 2.0 = high

Whole kernel and head rice (%): < 31 = poor, 31-40 = medium, 41-50 = good,
> 50 = very good

Fafundnunazfudnafanas 51.1 (Table 9, Fig. 3)

5.2 ADUNIWINGANINIAT UAZADININAITYEIN
uazsinlrzmmdnaniug nast ThBnaueilaas Gesay
16.45) grunniulagnen AvwAsdauigneen n1s
finsresingnin® Bunlsauludnandas fasas
8.23 dnwnzdnagnin Aeudhawiien lindunex
(Table 10)
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6. anantAzasda@rsuaznisuilsgiiily
NARNUNTIINEIALINSAL

i maaaving 155 naden (Uszmelng)
a1fim T w.A. 2561 (Table 11) wWudn 4198192894179
Wug n281 HAMNNAIN ANENT LAZANNLNTEN
WAAWINTL 2.56 6.02 way 1.77 JaALNAT ATNAIAL
felndiRasiuAanmsgn TatipuEnawEndundy
wazilgisedaundniiug n163 (2.37 6.26 uaz 1.73
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Table 10 Grain chemical quality and cooking quality of RD81 compared with RD63 and Pathum Thani 1
(PTT1) conducted at Pathum Thani Rice Research Center in 2017

Quality RD81 RD63 PTT1
Chemical quality
Amylose content (%) 16.45+0.03 23.15+0.07  16.77+0.07
Gelatinization low medium low
Alkali spreading (1.7% KOH) 7.0 5.0 7.0
Gel. consistency soft intermediate soft
Elongation ratio 1.69+0.02 1.59+0.08 1.59+0.02
Protein in brown rice (%) 8.23+0.06 7.14+0.16 7.42+0.08
Quality of cooked rice
Cooking (milled rice : water by weight) 1:1.7 1:1.9 1:1.7
Aroma 1.00+0.00 1.00£0.00 3.92+1.08
Whiteness 6.75+0.45 7.00+£0.43 7.00£0.00
Glossiness 7.08+0.51 7.33£0.49 7.25+0.45
Cohesiveness 7.00+0.00 7.00+0.00 7.17+0.39
Softness 7.00+0.00 7.00£0.00 7.00£0.00

Amylose content (%) : < 20 = low, 20-25 = intermediate, > 25 = high
Alkali spreading (1.7% KOH) : 1-3 = high, 4-5 = intermediate, 6-7 = low

Elongation ratio : < 1.9 = normal, > 1.9 = high

Aroma : 1 = none, 5 = intermediate, 9 = high

Whiteness : 1 = dull, 5 = light yellow, 7 = creamy white, 9 = very white

Glossiness : 1 = none, 5 = slightly shiny, 9 = very shiny

Cohesiveness : 1 = well separate, 5= slightly sticky, 9 = very sticky

Softness : 1 = hard, 5 = moderate, 7 = soft, 9 = very soft

HARWAT ANANAL) NITHANINTNNARTaLAY 4 tiag
ndrAmsgu (Feeia 5) Aviasldfauay 2.04 e
NIATNIATIUUATHUE N163 (FBEIAT 5 UaL 4.6 AN
A1AiL)

ij’qqaﬁiﬁmzﬁnmwﬁmﬁuﬁ nag1 dArnumilen
HAneu HAINAIAD WAANITANEFIRARINNINTTI
ieraneuusie wud waannsaLuis ﬁmﬁn@ﬁ 500
niu %q@gﬂumm‘gm (460-510 n§) NsuANNLAY
nsgouEnAInIsaLnsel faeas 5 ‘%dﬁ‘ﬂﬂﬂ’jﬁﬁuﬁ:
N163 WATAINIRTgIU (Fouar 7-10 wazdaendn
FRUaY 8 AMNAIAL)
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g N163 (414 niN) Hgngulumdadnafesas 25 Au
NRTgIU (MeandnFenay 30) ustaandnwug nue3
(Fagaz 40 ) HAMNNIALUNUANNNIATIIW (23 WIT)
dauilg 263 HAuNsaLuI 3 Wil

ANHUTIBINAATUTITINEIBLINTAL NARATUIT
A nd1awug n181 HAuAeaf uazdnsemnn
N msgn (L laan) iuReaiunug naes
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Table 11 Testing of crispy rice process of RD81 compared with RD63 conducted by Kellox (Thailand)

Company Limited in 2017

Characteristic Standard RD63 RD81
Milled rice
Dimension
- width (mm) 2.4-2.8+3.0 2.37 2.56
- length (mm) 5.5-6.0+3.0 6.26 6.02
- thickness (mm) 1.8-2.5+3.0 1.73 1.77
Max. broken seed (%) 5 5 4
Chalkiness (%) 5 (max.) 46 2.04
Moisture content (%) 11-14 12.50 12.40
Cooked rice
Sticky stable stable stable
Elasticity bouncing, elastic  bouncing, elastic bouncing, elastic
Grain spreading well spread well spread well spread
After drying
Can weight (g) 460-510 470 500
Broken seed (%) <8 7-10 5
Loss (%) <8 8-12 5
Inflated rice
Can weight (g) 400-440 414 440
Porous (%) <30 40 25
Sensory test (min) >3 3 >3
Crispy rice
Broken whole seed (%) >5 3 2
Sensory test stable stable stable
Color (not dark or black) standard standard standard

fgUnan1gnnang
drafug nas1 lAannisdndandieanaiug

4
o ]

IR95760-36-9 InelgnAmaenuuuduilsedR faus
Uszansdaf 5-8 Idanaig 1IR95760-36-9 —PTT-1-1-1
Fefmdannatunans wadldsdundanndy
pauitlgeiugdne Ausnssunisiasunug neu
1941 TR TS Uses Miedn “nast” iy
il lsiadaauas quﬁmﬁ'm 106-109 9 (1gn
TneA3tingn) naenads AINEN 111-115 LGURLNAT
ansuudenn luuazniuludides Arususessiana

8-10 294 229A0LAN UL 32UTR AR2edU NsRALER
FRtay 84.4 ANUILINAARRABTI 275 AR

g nag1 Winands luudasnineamsing
\aRe w5 917 Alansusiels uazunil 686 Alansu
pals daldendvine Amauena 8.30 Aadmms ndne
3.00 NadNAT MWn 2.05 Radwms drandasdany
ANNNEINT 5.70 NAALNAT NN 2.60 TaRLNAT U1 1.86
fadwns gUisudatuna dasrsanueINgs
5.66 AAALUAT NG 2.52 UARLNAT U1 1.85 NAANAT
Yaslddes pountwnis@anan Wnnolusiuludig
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