RD119, a Non-glutinous Rice Variety
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Abstract

Thai fragrant, non-glutinous rice, with aroma and sticky texture when cooked and photoperiod
insensitivity allowing year-round cultivation, is in high demand but the production is insufficient for market
demands. Because some of those varieties have low yields, they are not resistant to blast disease, have long
growth duration, and their yield and quality vary depending on the area and environmental conditions in each
season. Therefoe, breeding photoperiod insensitive, non-glutinous, fragrant rice varieties with short growth
duration, high yield and resistance to blast disease is another option. This type of rice variety has been
developed under the cooperation of Phitsanulok Rice Research Center and the National Science and
Technology Development Agency (NSTDA). The single cross between IR738349 and SPR91062 was made,
then crossbred it with the Pin Kaset rice variety at NSTDA. Growing of F1 seeds followed by pedigree selection
of F2 to F7 populations were conducted at Chai Nat Rice Research Center resulted in the outstanding line
BioH95-CNT-60-1-1-1-2-1. This line had been under the processes of observation, yield trials, evaluation for
resistance to major diseases and insect pests, nitrogen fertilizer response, physical and chemical properties
of grain, milling and cooking qualities. The total period of this varietal development was during 2013-2023.
The Thailand Rice Variety Board agreed to release it in the name of RD119 in 2025. It is a non-glutinous,
photoperiod insensitive and fragrant rice variety, has a maturity from planting of 95-100 days (germinated
seed broadcasting) and 105-115 days (transplanting) considerably shorter than that of Pathum Thani 1 rice
variety, an average height of 109-115 cm with erect culm and stiff stem, green leaves, and a flag leaf length
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and width of 40.60 and 1.20 cm, respectively. It holds medium compact panicle just above the exertion from
the flag leaf with a length of 30.10 cm, 141 filled grains/panicle and shattering. The highest yield was 993
kg/rai, with an average yield of 777 kg/rai, approximately 13% higher than that of Pathum Thani 1 rice variety.
Its seed dormancy was four weeks, weight of 1,000 dry paddy was 28.66 g, a straw-colored paddy with
11.20 mm length, 2.59 mm width, and 2.01 mm thickness. The length of brown rice was 8.31 mm with 2.13
mm width and 1.87 mm thickness, together with 7.93 mm milled rice length, 2.07 mm width and 1.82 mm
thickness, considered a slender shape. It has good milling quality, with whole kernel and head rice of 40.58%.
This variety has low amylose content (17.21%), soft gel consistency, and low gelatinization temperature with
9.54% protein in brown rice. The quality of cooked rice is soft and sticky with aroma (2AP: 1.61 ppm). It
showed moderate resistance to leaf blast at the seedling stage in Chai Nat, Phitsanulok, Lop Buri, and Prachin
Buri provinces. It is moderately susceptible to populations of brown planthopper from Chai Nat, Phitsanulok
and Lop Buri provinces but susceptible to isolates of bacterial leaf blight from Phitsanulok Rice Research
Center. RD119 is suitable for planting in irrigated rice production systems in the lower northern, central, and
upper northern parts of Thailand, where no regular outbreaks of brown planthopper and bacterial leaf blight
were found.

Keywords: non-glutinous rice, RD119, photoperiod insensitive rice, fragrant, low amylose content, leaf blast,

brown planthopper, irrigated rice, central, lower-northern , upper-northern
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Table 1 Soil properties of the nitrogen fertilizer response trial field of RD119 at
Phitsanulok (PSL) and Pathum Thani (PTT) Rice Research Centers in 2022

Soil property PSL” PTT?
pH 5.8 6.0
Organic matter (%) 2.31 3.8
Available phosphorus (ppm) 14.9 9.8
Extractable potassium (ppm) 144 221
Soil texture clay clay

Source: " Chemical laboratory, Office of Agricultural Research and Development

Region 2, Phitsanulok province

? Chemical laboratory, Pathum Thani Rice Research Center
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Fig. 1 Pedigree of BioH95-CNT-60-1-1-1-2-1 (RD119)
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Fig. 3 Panicle and flag leaf of RD119
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Pathum Thani 1

Fig. 4 Grain physical characteristics of RD119 compared with Pathum Thani 1 (paddy, brown rice, and

milled rice are on the top, middle and bottom rows, respectively)

IUALNAT (Fig. 3) ANUILNARAARDTIN 141 LNAA LWAR
99478l Iﬁmmﬁmmﬂﬁqm 993 Alansusials Lﬁ@ﬂzgﬂ
finasnensnsdandaidaese uananieds 777
Alansusials unndniuginueiil 1 (688 Alansusials)
Yasay 13 sveziinda 4 &ans vhwiin 1,000 wén
Wil 28.66 NN Wwandailaendnng a1a 11.20
LaaLNAT N9 2.59 AARLNAT MU 2.01 RadLumg 419
naee 3Ud19F89 819 8.31 VAALNAT N919 2.13
Nadlums “un 1.87 Aadlums 119819819 7.93

a a

FadWmAT N319 2.07 NaAWAT YU 1.82 NAALNAT
. alal a ¥ (=3 < v k2
(Fig. 4) AUNAINNNTAR TAaNdNUFNNAALAZAUTD
feiay 40.58 LFunnuedlaani (Faeaz 17.21) InawAes
Aunugiyuant 1 (Feeaz16.23) Usnnnllsdiuludnn
naesdetay 9.54 ANALaTeslgnet lussAuuls
gneeay (@m:mamﬂummuﬁmﬂ 76.4 HaQLNRAT)
goaniulegnen s nistindaaesdnagn (1.63 win)

dagnismiian Andunewn (2-acetyl-1-pyrroline

Table 2 Yield (kg/rai) of RD119 compared with RD47 and Chai Nat 1

in the intra-station yield trial at Chai Nat Rice Research

Centers in 2018

Variety Yield (kg/rai) Index
RD119 860 a 102 123
RD47 846 a 100 -
Chai Nat 1 700 b 100
CV (%) 7.6

Yields in the same column followed by a common letter are not

significantly different at the 95% confidence level by DMRT

Source: AueRdedINElan (2561)
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Table 6 Average yield (kg/rai) of RD119 compared with Pathum Thani 1

(PTT1) in the farmers’ yield trial fields at 7 locations in the upper north,

lower north and central during wet season

Yield (kg/rai)

Variety 2021 2022 2023  Avg Index (%)
WS DS WS DS WS

RD119 762 814 769 778 762 777 113

PTT 1 639 767 692 679 662 688 100

Table 7 Agricultural characteristics of RD119 compared with Pathum Thani 1 (PTT1) in farmers’
yield trial fields (transplanting) during 2022-2023

Variety Maturity duration  Height No. of panicles No. of filled grain  Panicle length
(days) (cm) per hill per panicle (cm)

RD119 11045 11243 11 141 30.10

PTT1 11944 11243 13 136 29.10

Means averaged from14 experiments

788 Alansusials (Table 8)
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TILANAINAIN 1 NNADH ANTENILUIINNITANAALLL
FIn Wil 1280™ uassdndnonuiilinanangs uas

a £ 1 v al al v a v
nanandaAauidianssnn Inaaslinanangaus
Tugn I NwI AR NN I WNNZEN douanINLIARENT
winnzanazrlinanangeusiaaulinin (Epberhart
and Russell, 1966) (Table 9)
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Table 8 Effect of planting dates on age of maturity and yields of RD119 by germinated
broadcasting every 10 days at Phitsanulok Rice Research Center, 2021-2022

No. Sown date Age of maturity (day) Yields (kg /rai)
1 23-Mar-21 102 901
2 2-Apr-21 103 923
3 12-Apr-21 103 892
4 22-Apr-21 103 901
5 2-May-21 104 807
6 12-May-21 104 882
7 22-May-21 105 882
8 1-Jun-21 108 887
9 11-Jun-21 106 829

10 21-Jun-21 105 829

11 1-Jul-21 106 716

12 11-Jul-21 107 768

13 21-Jul-21 105 752

14 31-Jul-21 103 750

15 10-Aug-21 99 755

16 20-Aug-21 96 740

17 30-Aug-21 97 730

18 9-Sep-21 97 720

19 19-Sep-21 98 700

20 29-Sep-21 99 707

21 9-Oct-21 98 770

22 19-Oct-21 97 695"

23 29-Oct-21 99 788"

24 8-Nov-21 98 736"

25 18-Nov-21 98 725"

26 28-Nov-21 98 739"

27 8-Dec-21 98 929

28 18-Dec-21 99 905

29 28-Dec-21 98 813

30 7-Jan-22 98 874

31 17-Jan-22 98 879

32 27-Jan-22 98 849

33 6-Feb-22 98 899

34 16-Feb-22 98 899

35 26-Feb-22 98 767

36 8-Mar-22 98 789

" Outbreak of leaf blast at the seedling stage caused severe damages
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Fig.5 Relationships of sowing dates, age of maturity and yields of RD119

Table 9 Yield stability (kg/rai) of RD119 compared with Pathum Thani 1 (PTT1) in the
farmers’ fields plots in 5 provinces, dry season 2023
Variety Yield tkgrai) Dev-MS"  b”
PCT SBI KPP CRI  PTT Mean ‘
RD119 731 770 895 804 825 805 1280™ 0.5659*
PTT1 640 654 700 794 638 685 3348**  0.394**
Env. mean 596 716 767 788 791 732
Env. index -135 -16 35 56 59

" Dev-MS = Deviation from expected values

NS = not different from 0, ** = different from 0 at level 0.01

? b = Regression coefficient, * = different from 1 at level 0.05
Provinces: PCT = Phichit, SBI = Sara Buri, KPP = Kamphaeng Phet, CRI = Chiang Rai

PTT = Pathum Thani

Fandnnenian Tummz'ﬁﬁuﬁ Nu43 uazlyuandl 1
meﬂ@ﬁ?mﬁ@uiﬁ\iﬁﬂwmﬁqéﬂmmmﬂ (Table 11)

3.2.2 maenslnAnAs (whitebacked
planthopper: WBPH) mmmuﬂ@ﬁ?‘mrﬁimwgﬂmdmm
a9 luan s unaaes MNIsed Heinrich
uaTAUE (1985) ﬁquﬁ@”ﬂiﬂﬁwmiaﬂ 1 w.A. 2560
-2562 WU91 4191479Ug 121119 wanslisenAeud
daunaratsrananaenszlnandsang udaiy
Wug N143 uazilvusd 1 (Table 11)
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Table 10 Reactions of RD119 to leaf blast and bacterial leaf blight diseases compared with RD43
and Pathum Thani 1 (PTT1) under experimental plots at 4 Rice Research Centers during

2017-2020
Reactions
Variety Leaf blast (LB) Bacterial leaf blight (BLB)
PSL CNT LBR PCR PSL CNT
2017
RD119 - HR - - - S
RD43 - S - - - S
PTT1 - S - - - S
Hahng Yi 71 (LB resist. ck.) - HR - - - -
KDML105 (LB suscept. ck.) - HS - - - -
RD7 (BLB resist. ck.) - - - - MS HS
RD9 (BLB suscept. ck.) - - - - MS HS
2018
RD119 MR MR MR - S S
RD43 MS MS S - HS S
PTT1 S HS HS - S S
Hahng Yi 71 (LB resist. ck.) HR HR HR - - -
KDML105 (LB suscept. ck.) HS HS HS - -
RD7 (BLB resist. ck.) - - - - MR S
RD9 (BLB suscept. ck.) - - - - MS S
2019
RD119 MR MR MR - MS MS
RD43 MS MS S - S S
PTT1 S S S - S S
Hahng Yi 71 (LB resist. ck.) HR - HR - - -
KDML105 (LB suscept. ck.) HS - HS - - -
RD7 (BLB resist. ck.) - - - - S MS
RD9 (BLB suscept. ck.) - - - - S MS
2020
RD119 - R - R - S
PTT1 - MS - MS - S
Hahng Yi 71 (LB resist. ck.) - HR - - - -
KDML105 (LB suscept. ck.) - S - HS - -
RD7 (BLB resist. ck.) - - - - - S
RD9 (BLB suscept. ck.) - - - - - 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
Rice Research Centers: PSL = Phitsanulok, CNT = Chai Nat, LBR = Lopburi, PCR = Prachinburi
Sources: AutRAEdaNEnlan (2560, 2561, 2562, 2563)
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Table 11

Reactions of RD119 to brown planthopper (BPH) and whitebacked planthopper

(WBPH) compared with RD43 and Pathum Thani 1 (PTT1) under experimental plots
at 3 Rice Research Centers during 2017-2019

Reactions
Variety BPH WBPH
PSL CNT LBR PSL
2017
RD119 MS MS MS MS
RD43 HS HS HS MS
PTT1 S S HS MS
Rathu Heenati (resist. ck.) R MR - MS
PTB33 (resist. ck.) R MR HR MS
TN1 (suscept. ck.) HS HS HS HS
2018
RD119 MS MS MS MS
RD43 MS S S MS
PTT1 HS HS HS MS
Rathu Heenati (resist. ck.) R MR MR MS
PTB33 (resist. ck.) R MR R MS
TN1 (suscept. ck.) HS HS HS HS
2019
RD119 S MS MS MS
RD43 S MS S MS
PTT1 S S HS MS
Rathu Heenati (resist. ck.) R MR MR MS
PTB33 (resist. ck.) R MR R MS
TN1 (suscept. ck.) HS HS 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: PSL = Phitsanulok, CNT = Chai Nat, LBR = Lopburi
Sources: AutRaedanenlan (2560, 2561, 2562, 2563)

Inandmuniian (866 flansustels) wasiisluuuns
pavauasiudunss (Y = 556 + 12.5% r2 = 0.99%)
wazgguitnislailalulnsiaudne 24 Alandu
lulnsiausials Wnaudnuiniign 791 Alansusiels
warfigluuunitsnavauaaiudunse (Y = 636 +
6.72*x, r2 = 0.90*) (Table 12, Fig. 6) Imﬂ%’mﬁuﬁﬁ
arunsamavanessiedalulnsauldd ileldily
Tulnsiaugeazyinlilinanangasaeguiu
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o = v Y o & '
Wl uaznaunT dradiug na119 neuauessianis
laflelulnsiauliunnsineiuneada waznislaldile
Tulasau Inanisladlalulnsiaudne 6-24 Alansu
ials Wnauan (672-770 Alansusals) Tuuansneiu
fumslaflatlelulnaau (635-653 flaniisials) (Table 12)
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Table 12 VYield (kg/rai) of RD119 from the nitrogen fertilizer response trials at
Phitsanulok (PSL) and Pathum Thani (PTT) Rice Research Centers
in dry season (DS) and wet season (WS), 2023

Yield (kg/rai
Fertilizer rate (kg'rai)

N-P,0 -K O kg/rai PSL il

DS WS DS WS
0-6-6 568 e 612 d 635a 653a
6-6-6 625 d 710 c 672a  733a
12-6-6 695 C 716 C 693a 770a
18-6-6 779b 755 b 696a 714a
24-6-6 866 a 791 a 713a  716a
CV (%) 4.9 3.2 7.7 6.9

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

different at the 95% confidence level by DMRT

1000 ~

A wet season ¥ = 636 + 6.72*x (r2 = 0.90%)

800 -+

s 600
2
ke, .
< 400 ~ @ dry season ¥ = 556 + 12.5"x (r? = 0.99%)
200 -
0 I I I 1
0 6 12 18 24

Rate of nitrogen (kg N/rai)

Fig. 6 Nitrogen fertilizer response of RD119 at Phitsanulok Rice Research Center in 2023
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Table 13 Grain physical characteristics and milling quality of RD119 compared with Pathum Thani 1 (PTT1)

and Khao’ Jao Hawm Suphan Buri (JHSPR) in 2021-2023

Characteristic/quality RD119 PTT1 JHSPR
Seed color:
Paddy rice straw straw straw
Brown rice white white white
Seed size (mm)”

Paddy rice, length 11.20+0.19 10.76+0.13 10.63+0.22
width 2.59+0.05 2.63+0.05 2.68+0.06
thickness 2.01+0.28 2.03+£0.03 2.08+0.03

Brown rice, length 8.31£0.16 7.72£0.11 7.70+0.11
width 2.13+0.05 2.19+0.14 2.14+0.02
thickness 1.87+0.03 1.85+0.03 1.84+0.03
length/width 3.91+0.10 3.56+0.08 3.60+0.05
shape slender (3.91+0.10) slender (3.56+0.08)  slender (3.60+0.05)

Milled rice, length 7.93£0.22 7.70+£0.11 7.61+0.16

width 2.07+0.05 2.19+0.14 2.09+0.04
thickness 1.82+0.03 1.85+0.03 1.81+0.04
Chalkiness 0.19+0.08 0.15+0.08 0.31£0.40
Paddy weight (g/1,000 seeds) 28.66+1.35 27.02+1.76 29.75+1.53
(kg/20 litres) 10.60+0.37 10.94+0.22 11.10£0.36
Milling quality (%)
Whole kernel and head rice 40.58+3.91 39.43+4.78 41.3916.11
Broken rice 26.35+4.20 27.68+4.32 26.54+5.21
Husk 23.61+1.28 23.08+0.91 22.52+1.37
Barn 9.46+0.84 9.81+0.49 9.565+0.53

"Average of 10 samples + SD

Milled rice length (mm): long grain class 1 = > 7.0, long grain class 2 = 6.6-6.9

long grain class 3 = 6.2-6.5, short grain = < 6.2

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

48

Thai Rice Research Journal, Vol. 17 No. 1, January - June 2026



Table 14 Grain chemical quality and cooking and eating quality of RD119 compared
with Pathum Thani 1 (PTT1) in 2025

Quality RD119 PTT1
Amylose content (%) 17.21+0.66 16.23+0.67
Protein in brown rice (%) 9.54+0.04 8.86+0.00
Gel consistency (mm) 76.40£6.41 75.9746.32
Alkaline spreading (1.7% KOH) 6.53+0.39 6.75+0.27
Gelatinization temp. low low

(estimated from alkaline spreading)
Elongation ratio 1.63+0.04 1.69+0.02
Quality of cooked rice”
Cooking (milled rice: water by weight) 1:1.5 1:1.5
Aroma 2AP (ppm) 1.61+0.36 1.63£0.42
Glossiness 6.90+0.32 6.50+0.53
Cohesiveness 7.00£0.00 7.00£0.00
Texture 7.00+0.00 7.00+0.00
Softness of cooked rice (gram force)* 7,958 8,486
Sticky (gram force)* 3,502 3,635

1)Analyzed from 36 samples + SD

Amylose content (%): < 20 = low, 20-25 = intermediate, > 25 = high

Gel consistency (mm): < 40 = hard, 40-60 = intermediate, > 60 = soft

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

*Texture analyzer measurement

5. ALNINLNAAVINILNINILAZANINNNGR
ADNINAAT AT WAZADININNNTYFNUAE
Furlseniu aeednowdiig na119 wWisumeuiuwug
Unuenid 1 uazdradivenguesangd Anflunigd
Aueatdafunglan T w.a. 2564-2567
5.1 ALAMINNAAN WNENINUASATNINNE
dadsiug n2119 Wudadwdaenn waendnie
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AYININ-UDN 7,958 gram force WAZANAIININTEN
3,502 gram force IndiAesiusiugusil 1 Geflen
AYNYN-UIN 8,486 gram force ANAANINTEN 3,635

gram force (Table 14)

6. N1FEANSUARUNHATNS UazHUsENaL

N15159%

6.1 NMsBNTLINUNIATNT AUTUNNITSIHTR
MUNLNTS UATAITIH NaRs uazglavie Tull w.a. 2566
AU 4 A WU

AINTANUNNET T1AAUG N2119 THHARER
772 Alansusials innndniug na29 (764 Alansusials)
AN AN muﬂ’mﬂ’uiﬁ LWSIZBNEIL
e lusads wdagaaan HANARES LAz lininIg

Table 16 Evaluation on the satisfaction of 4 rice mill entrepreneurs'’ on RD119 in area of lower-

northern region in 2023

Characteristics High  Moderately high Moderate Moderately low

Brown rice

1. color 2 1 1 -

2. thickness of bran layer - 2 2 -
Milled rice

1. length 1 3 - -

2. whiteness 1 2 1 -

3. transparency 1 2 1 -

4. chalkiness - 3 1 -

5. hardness 1 2 1 -
Cooked rice

1. whiteness - 2 2 -

2. glossiness - 2 2 -

3. softness (texture) 1 2 1 -

4. cohesiveness (stickiness) - 2 2 -

5.

aroma -

1 2 1

Numbers in the table indicating numbers of rice mill operators expressing their satisfaction

towards RD119

1) Nakhonsawan Wangdee Rice Mill Company Limited, 2) Wangkrachy Rice Mill Company Limited,

3) Singhawat Rice Mill Company Limited, 4) Chokesanti Rice Mill
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