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RD91, a Non-glutinous Rice Variety
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Abstract

Export markets of Thai rice in many countries have yet demanded a medium grain rice due to severe
and long-term drought in new rice producing countries. In Thailand there is only one medium grain rice
variety, RD81, which still lacks of some characteristics to satisfy diverse market needs. Therefore, research
was conducted to obtain a variety with medium grain (as demanded by export market), high yield, early
maturity and photoperiod-insensitive for cultivation in irrigated paddy fields in order to increase opportunity
and expand Thai rice markets. Seeds of rice restorer line (R line), IR101870-60-1, were introduced from the
International Rice Research Institute and grown for pure line selection from F5 to F7 to obtain a medium grain
line, IR101870-60-1-PTT-5-3-27. Research have been carried out during 2015 to 2021 through the following
crop improvement steps, i.e., varietal observation, yield trials, evaluation on rice disease and insect pests,
response to N fertilizer application, analyses for grain physical and chemical quality, milling quality, cooking
and eating quality, and evaluation of farmers’ acceptance. The promising line was subsequently approved
by the Varietal Releasing Committee of the Rice Department to be a certified variety, “RD91”. Itis a photoperiod-
insensitive, non-glutinous rice with 107 days to harvest (transplanting), 107 cm height, erect plant type, green
leaf color, moderately well-exserted panicle, 30.7 cm leaf length, mostly compact panicle, 200 fertile seeds
per panicle, low panicle shattering and easy panicle threshability. RD91 has straw-colored husk, medium

grain size with a paddy grain size of 8.25 mm length, 3.10 mm width, 2.06 mm thickness, and white dehulled
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grain with 5.73 mm length, 2.63 mm width, and 1.86 mm thickness. It has medium grain shape, moderately
large chalkiness (1.60), good milling quality (62.2 percent whole kernel and head rice), low gelatinization
temperature, soft gel consistency, normal elongation ratio (1.67), and soft, slightly sticky and non-aromatic
cooked rice. Remarkable features of RD91 are medium grain size, non-glutinous, photoperiod-insensitive,
low amylose content (18.49 percent), leaf blast resistance, high yield (763 kg/rai) with yield potential of 1,100
kg/rai in farmers’ fields. It is recommended for irrigated paddy areas in central and lower northern regions,
especially where there are demands of entrepreneurs for buying and processing paddy rice yields to milled
rice. Caution should be taken as this variety is moderately susceptible or susceptible to brown planthopper
and susceptible to bacterial leaf blight.

Keywords: RD91, non-glutinous rice, medium grain, photoperiod-insensitive, varietal improvement, yield, leaf

blast, irrigated paddy field, central region, lower northern region
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Fig. 2 RD91 at maturity stage



Fig. 3 RD91 at ripening stage
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Fig. 4 Panicle length of RD91

RD&3

Fig. 5 Paddy rice (top), brown rice (middle) and milled rice (bottom) of RD91, RD63 and RD81
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uazfiruisedafinagdan drasiug nao1 uande
e 871 Alansustels laiumnsneiuneadafiug
na63 (909 Alaniusials) usigandiviug nus1 (629
Alansusials) adsliadAnyneas
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Table 1 Yields (kg/rai) of RD91 compared with RD31 and RD63 in intra-
station yield trials at Pathum Thani Rice Research Center in dry
season and wet season, 2018

Variety Dry season Index (%)  Wet season Index (%)

RD91 707 a 108 104 750 a 111 103

RD31 655 b 100 - 674 b 100 -

RD63 680 b - 100 726 a - 100

CV (%) 11.52 9.01

Means in the same column followed by a common letter are not significantly

different at 5% level by DMRT

Table 2 Yields (kg/rai) of RD91 compared with RD63 and RD81 in inter-station yield trials in dry season

and wet season, 2019

. Dry season Wet season
Variety Avg  Index (%)
PTT ~ CNT TRSI PSL  Avg PTT  CNT TRSI Avg
RD91 658 672b 835a 871a 759 647a 706b 684b 679 719 96 108
RD63 670 738a 754b 909a 768 699a 808a 705a 737 753 100 -
RD81 629 717a 758b 629b 683 520b 749b 688b 652 668 - 100
CV (%) 777 801 10.63 6.46 6563 722 11.88

Means in the same column followed by a common letter are not significantly different at 5% level by DMRT
Rice Research Centers : PTT = Pathum Thani, CNT = Chai Nat, PSL = Phitsanulok

TRSI = Thailand Rice Science Institute, Suphan Buri
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pials) LLﬁiﬁ?ﬂﬂdﬁﬁuﬁ nu81 (801 Alansusals) (Table 3)

AU 2564 fisninaangnn damdatlnuail
g na91 uandniads 722 Alansustels gand,
Wi na63 (646 Nlaniusials) acinelitidAnyn9ada
wsiladumnsineiuneatiaiuiug nu81 (750 Alaniu
sials) Tienneanunaziie dwinrunames drovug
n191 Wianamada 814 Alansusiels liunnsineiu
NNADANUNUG N 63 (848 Alansusials) uaz nag1
(882 Alansusiels) fienaiiias S inguarnifd 419
sug n191 Wuandn 1ade 666 Alaniusals 1
wanENAUNaRRAUWUE nu63 (587 Alaniusials)
LLGi[ﬁ%’]ﬂ’]"]W/uﬁ nu81 (706 Alansusals)

aAEmTa 3 anufilgn drastug nao1 Wiauan

Table 3 Yields (kg/rai) of RD91 compared with RD63 and RD81 in on-farm yield trials in wet season,

2020 and dry season, 2021

Wet season, 2020

Dry season, 2021

Variety Avg Index (%)
PTE KPT SPB Avg PTE KPT SPB  Avg

RD91 736b 862a 774a 791 722a 814 666b 734 763 105 97

RD63 768b 745b 750a 754 646b 848 587b 694 724 100 -

RD81 870a 840a 693b 801 750a 882 706a 779 790 - 100

CV (%) 420 470 9.00 8.00 4.05 6.07

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

DMRT

Locations : PTE = Lam Luk Ka, Pathum Thani, KPT = Lan Krabue, Kamphaeng Phet,

SPB = Mueang, Suphan Buri
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Table 4 Agricultural characteristics of RD91 compared with RD63 and RD81

in on-farm yield trials in wet season, 2020 and dry season, 2021

Variety Harvesting age (day) Height (cm) No. of panicles/nill
WS DS Avg WS DS Avg WS DS  Avg
RDI1 108 106 107 12 101 107 8 9 9
RD6E3 120 117 119 96 90 93 10 11 11
RD81 101 105 103 120 110 115 9 9 9

Rice cutivated by transplanting, Data averaged from 3 locations

WS = wet season, DS = dry season

Table 5 Reaction of RD91 to leaf blast disease by upland short row tests compared
with RD63 and RD81 conducted at 4 Rice Research Centers in wet season,

2020 and dry season, 2021

Crop year Variety Reaction”
PTT CNT PSL RBR
WS, 2020 RD91 HR R HR -
RD63 HR MS HS -
RD81 HR MS MR -
Hahng Yi 71 (resist. ck.) HR MR R -
Khao Dawk Mali 105 (suscept. ck.) HS HS HS -
Khao Tah Haeng 17 (suscept. ck.) - MS - -
DS, 2021 RD91 HR - - R
RD63 HR - - HS
RD81 HR - -
Hahng Yi 71 (resist. ck.) HR - -
Khao Dawk Mali 105 (suscept. ck.) HS - - HS

" Scored by Standard Evaluation System for Rice (IRRI, 2014)
HR = highly resistant, R = resistant, MR = moderately resistant,
MS = moderately susceptible, S = susceptible, HS = highly susceptible
Rice Research Centers : PTT = Pathum Thani , CNT = Chai Nat, PSL = Phitsanulok,
RBR = Ratchaburi

WS = wet season, DS = dry season, - = not conducted

938139111949 TN 12 27”2 nIngIAN - FudnAN 2564
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\ade 734 Nlaniusials gand1ug nae3 (694 Alanin
sials) uassnndniug nus1 (779 Alaniusials) (Table 3)
d‘ v o & v a Q;
AL 2 fatlgn 419viug na91 Wau@mnaae
763 Alaniusials gandnniug n163 (724 Alaniusials)
fatar 5 uAAINdIWUE nus1 (790 Alanfusials)
Faeay 3 (Table 3)
AVFUANHULNNNTNEATIN 2 AUan WU
! & o o S =3 = = o
1 d19iug n291 HenepiviNaaaae 107 1 ANga
107 LIURLNAT LAZANUIUINABNE 9 799 (Table 4)
3. ANMNAUNUABTSALATUNAIANSEINY

3.1 mawsunuaalsatg

3.1.1 1301115 (rice desease) nagaulnsen
sialsplnfszazndniiguiidadadnusiil daum
Weoglan wazs19ys Tugaund 2563 waznguidlia
2564 Wud1 419%ug n291 HUJATeIFIuNIuda
Frunugsialsnlud (Table 5)

3.1.2 Tspaavluwiie (bacterial leaf blight
disease) nagaulfizefelsareuluwisluanin
uilaannang ﬁ@uﬁﬁﬂ%’mfﬁ“ﬂmm W.A. 2563 LAY 2564
wudn 4199ug n291 Nulfisendeunesialsnaeyluuie
(Table 6)

£ 1 o v
3.2 ANFIUNIUBBUNANARZT1
v v
3.2.1 waegnszinnduinna (brown plant-
aaa 1 dsj = 9(:
hopper) nagaulizasemannszlanduinialy
A A o v A o P
anlssFeunAuRdedalnuantl deum uaz ez
T w.A. 2563 uaz 2564 wudn 4aviug na91 HUfAsen
v v
AauUT19aauLanIaauLaRaNALNTLIAARLIAA
(Table 7)

4. mspausuasiailalulnsiay
punanAueRAed1Lnus lugauiil 2563
d‘ 4” a a IS a a o ' ¥ ¥
Fotlefudunumtien WTunnsusadnnaeudiaies
AutANgANaNYsiAau1age wudn 419%g nu91
pavauadsiadlalulnsaundnani2 Alaniululnsiaw
sinls Inelvinanamnaas 787 Alandusials Hgtuuunig
povauassetdlulnsauiiudulis (Fig. 6) a9

1Al o

Tinanangagn 795 Alandusials Ndnen 12.33 Alaniu
lulnsiausels naldilafisnm 6 waz 12 Alansy
lulnsiausiels Wnanaminiugendnnislaldils
Tulnsan wiliuansnefunmeada uazileldijafisne
18 uaz 24 Nlaninlulnsiawsiels nandnazanas uay
anasnniilaldilafisnm 30 Alansululnaausels
aena e dATYNNaDA (Table 8)

Table 6 Reaction of RD91 to bacterial leaf blight disease compared

with RD63 and RD81 conducted in experimental fields at
Chai Nat Rice Research Centerin 2020 and 2021

Variety Reaction”
2020 2021
RD91 S S
RD63 S S
RD81 S HS
RD7 (resist. ck.) S S
IRBBS5 (resist. ck.) R MR
IRBB21 (resist. ck.) R MR
Khao Dawk Mali 105 (suscept. ck.) HS HS
RD9 (suscept. ck.) S S

"Scored by Standard Evaluation System for Rice (IRRI, 2014)

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

MS = moderately susceptible, S = susceptible, HS = highly susceptible
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Table 7 Reaction of RD91 to brown planthopper compared with RD63

and RD81 in greenhouses at 3 Rice Research Centers in 2020

and 2021
Variety Reaction”
PTT CNT RBR
2020
RD91 MS MS -
RD63 MS MS -
RD81 MS MS -
Rathu Heenati (resist. ck.) R R -
PTB33 (resist. ck.) MR R -
TN1 (suscept. ck.) HS HS -
RD7 (suscept. ck.) HS - -
2021
RD91 MS S S
RD63 MS S S
RD81 MS S S
Rathu Heenati (resist. ck.) R R MR
PTB33 (resist. ck.) MR MR MR
TN1 (suscept. ck.) HS HS HS
RD7 (suscept. ck.) - HS HS

Scored by Standard Evaluation System for Rice (IRRI, 2014)

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

MS = moderately susceptible, S = susceptible, HS = highly susceptible
Rice Research Centers : PTT = Pathum Thani, CNT = Chai Nat,
RBR = Ratchaburi

- = not conducted

5. AMWLNAANINNILNIN ATATWNISR AN
LWHAANILAN WAZAMNINNMTUIANLAZSULTENIY

5.1 ALINININAAN NNIENIN UAZANNINNIE
dnoviug nu91 udnadn waenwandnie dauaan
AAuEN0 8.25 RAAWAT N9 3.10 AAAWAT 1N
2.06 Hadiums 919Na898219 ANENL 5.73 NARINAT
nd19 2.63 NARLNAT 11 1.86 HAALNAT JUTIUNER
11unas (BRIdauANeNFaAIINNaNg 2.20) AN
81112419 5.56 NAAWAT N4 2.56 NAALNAT YU
1.82 fiadns edldAaudnanin (1.60) suvindan

938139111949 TN 12 27”2 nIngIAN - FudnAN 2564

widen 1,000 wihin 24.2 nfu shwindhaulden 11.46
Alanfuseads Arunnniadanin Tddasinwdnuay
pudnadenas 62.2 (Table 9) (Fig. 5)

5.2 ANINNAANINAT UAZATUNINNITYNAN
uazFulrenan drawug na91 udnafidiun
afilaann (Fanaz 18.49) grungiutdegnenlagnis
ANAAZILAINAINITAAENAA LA 7.0 AINHAIHY
utlgndeu nstinsazestingnung (1.67 win) 41agn
1 Aeudhaiien uazlifinduves (Table 10)
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Fig. 6 Nitrogen response of RD91 at Pathum Thani Rice Research Center in wet

season, 2020

Table 8 Average yields of RD91 at different rates of nitrogen application

at Pathum Thani Rice Research Center in wet season, 2020

Rate of fertilizer
(N—PQOs—KQO kg/rai)

Yield (kg/rai)”

0-6-6 460 ab
6-6-6 752 a
12-6-6 787 a
18-6-6 785 a
24-6-6 761 a
30-6-6 640 b
CV (%) 7.66

"Means in column followed by a common letter are not significantly

different at 5% level by DMRT

6. NFUANSUURILNEATNST

&

nisdseiiuniseeniurenemInsiadaNug
n291 atunisdgndnaluninemsnslaedsing lu
faunl 2563 Auau 2 wilad fignnasgnnn Sanin
el wuda dronug na91 Wnan@s 989 Atansu
sials lusnisimugiiaufion n163 uay nast W
HAKAR 961 uaz 957 Nlaninsials muaAL uazulag

o a o o o a ¥ o 14
NBFATINT AVNANTEL INNINYATARD UNINUD n291 19

HAKAR 1,100 Alanfnsels gauillia 2564 aauau 1
utlas fignesies Swdndenm wodn g naot
Tian@n 970 Nlansusials WugulFaumey nagt T
HANAR 962 Alaniusials
AUFUANNAAILYBLN¥AINIFDT NG N1
Lmzrmﬁ‘nm'fm‘lumm@uiﬂqﬁuﬁﬁimﬂ‘lﬁmmLﬁm”] FiLd
widlaifn saeluey wfaresewnn wandnge soudd
snunusialsa lngd uaziudraengiun
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Table 9  Grain physical characteristics and milling quality of RD91 compared with RD63 and RD81 conducted

at Pathum Thani Rice Research Center in 2021

Characteristic/quality RD91 RD63 RD81
Seed color :
Paddy rice straw straw straw
Brown rice white white white
Seed size (mm)
Paddy rice, length 8.25+0.28 8.7310.21 8.30+0.27
width 3.10£0.10 2.76+0.09 3.00+0.11
thickness 2.06+0.07 2.02+0.05 2.05+0.08
Brown rice, length 5.73+0.16 6.26+£0.18 5.70+0.18
width 2.63+0.09 2.36+0.07 2.60+0.06
thickness 1.86+0.06 1.77+0.05 1.86+0.06
length/width 2.20+0.15 2.65+0.12 2.19+0.09
shape medium medium medium
Milled rice, length 5.56+0.16 6.03+£0.16 5.66+0.15
width 2.56+0.07 2.32+0.06 2.52+0.07
thickness 1.82+0.06 1.72+0.05 1.85+0.06
Chalkiness 1.60 2.15 1.05
Paddy weight (g/1,000 seeds) 24.20 23.70 24.00

(kg/20 litres) 11.46 11.28 10.62
Milling quality (%)

Whole kernel and head rice 62.2 52.3 511

Husk 21.4 22.8 21.7

Bran 7.9 10.3 8.2

Broken rice 8.5 14.6 19.0

Average of 10 samples + SD

Shape (length/width) : > 3.0 = slender, 2.1-3.0 = medium, 1.1-2.0 = bold, < 1.0 = round
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

938139111949 TN 12 27”2 nIngIAN - FudnAN 2564
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Table 10 Grain chemical quality and cooking and eating quality of RD91 compared with RD63 and RD81

conducted at Pathum Thani Rice Research Center in 2021

Quality RD91 RD63 RD81
Chemical quality
Amylose content (%) 18.49+0.00 19.63+£0.04 15.28+0.04
Gelatinization temp. low low low
Alkali spreading (1.7% KOH) 7.0 7.0 7.0
Gel consistency (mm) 80 75 80
Elongation ratio 1.67+0.02 1.59+0.08 1.69+0.02
Quality of cooked rice
Cooking (milled rice : water by weight) 1:1.7 117 1:1.7
Aroma 1.00£0.00 1.00£0.00 1.00+0.00
Whiteness 7.00+0.45 7.00£0.43 7.00+0.45
Glossiness 7.00+0.51 7.00£0.49 7.00+0.51
Cohesiveness 6.90+0.00 6.90+0.00 6.90£0.00
Softness 6.60+0.00 6.60+0.00 6.60+0.00

Average of 10 samples + SD

low, 20-25 =
Alkali spreading (1.7% KOH) : 1-3 = high, 4-5 =
Gel consistency (mm) : <40 = hard, 40-60 =

Amylose content (%) : < 20 =

Elongation ratio : < 1.9 = normal, > 1.9 = high
= texture analyzer
Aroma : 1 = none, 5 = intermediate, 9 = high

Whiteness : 1 =dull, 5=

intermediate, > 25 = high
intermediate, 6-7 = low

intermediate, > 60 = soft

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

d9Unan1snaang

dnaiug nu91 leannnistdmaniuginoane
WuguAnNidumdy a1eWug IR101870-60-1 lu
Uszanedadi 4 2eslAsenizannusanileamndan
qnuan faoniuAsednssrinessna Sudhaanaiiug
f:”tﬁmﬂmwmﬁuﬁiwdwﬁuﬁ Ming Hui 63 uag
IROSN103 tinunilgnAnidenuuududsyd saus
Uszansdaf 5-7 fieusedradnanil auldaneriug

s

IR101870-60-1-PTT-5-3-27 Inaiinsaqtitl5inlgeiiig

3
a

duduneu AnenIsunIsnaNIiug neunisdn §

uRTuiugTuses Farugan “naot”

n291 udhaidnlallasiadacuas Sengiufen
107 Fu (UgnTaedgiingn) Aanug 107 [wuRLms e
ﬂ@m ludiaen uuﬂmﬂumma uﬂummmm ABIN
fu 329877 307 ruRNAT TaeAeuInIuLL sTudR
AUILLNAARFDIN 200 AR and1aandne &
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3.10 NAAWAT U1 2.06 NaAINAT 119ndesdL19
ANNNEINT 5.73 NARLNAT NN 2.63 NAALNAT 1111 1.86
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