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RD97 (Hawm Rangsit), a Non-glutinous Rice Variety
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Abstract

Currently there are expanding markets for soft textured rice and aromatic rice. Though the Rice
Department has recommended aromatic varieties such as Jao Hawm Supanburi, Jao Hawm Klongluang 1
and Pathum Thani 1, itis not sufficient for changes in consumer market which brings about increasing Thailand
loss of market share in the world rice market. To develop a photoperiod-insensitive and aromatic rice variety
with high yield, blast resistance, good grain physical quality and eating and cooking quality as required by
consumers and entrepreneurs, crossing was made between Pathum Thani 1 and RD43 followed by F2 to F8
pedigree selection to obtain a promising line PTT13038-15-1-1-2-5-1. Research had been carried out through
the following crop improvement steps, i.e., 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 the farmers, entrepreneurs and exporters’ acceptance evaluation. The
promising line was subsequently approved by the Varietal Releasing Committee of the Rice Department to
be a certified variety, “RD97” (Hawm Rangsit). It is a photoperiod-insensitive, non-glutinous rice with the
average vyield of 727 kg/rai, 111-114 days to harvest (transplanting), 106 days to harvest (pre-germinated
broadcasting), 116-117 cm height, intermediate culm angle, green leaf blade, well exserted panicle, 25.5
cm panicle length, mostly compact panicle, heavy secondary branching, 153 healthy seeds per panicle, low
panicle shattering, and easy threshability. It has straw-colored husk with a paddy grain size of 10.99 mm
length x 2.86 mm width x 2.08 mm thickness, white and slender dehulled grain shape of 7.74 mm length x
2.32 mm width x 1.78 mm thickness and milled rice grain size of 7.57 mm length x 2.23 mm width x 1.73 mm
thickness, less chalkiness (0.58), 1,000-grain weight of 29.52 g, paddy weight of 9.8 kg/20 litres., good milling
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quality with 46.4 percent of whole kernel and head rice, low amylose content (15.25 percent), low gelatinization
temperature, soft gel consistency, normal cooked rice elongation, soft and slightly sticky cooked rice, and
scented cooked rice. Remarkable features of RD97 are photoperiod-insensitive and non-glutinous rice, low
amylose content, high yield as Pathum Thani 1 but maturing 7-10 days earlier, high yield potential of 976 kg/
rai, moderate resistance to blast and suitable for irrigated paddy fields. Caution should be taken as this
variety is susceptible to bacterial leaf blight and brown planthopper.

Keywords: non-glutinous aromatic rice, RD97 (Hawm Rangsit), varietal improvement, photoperiod-insensitive,

high yield, low amylose content, blast disease, irrigated paddy field
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Fig. 1 Plant type of RD97 (Hawm Rangsit) at tillering stage

e

Fig. 2 RD97 (Hawm Rangsit) in maturing stage
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Fig. 3 Panicles of RD97 (Hawm Rangsit)

Table 1 Yield of RD97 (Hawm Rangsit) compared with Pathum Thani 1 (PTT1)

and RD21 in intra-station yield trials at Pathum Thani Rice Research

Center in 2019

Yield (kg/rai)

Yield (kg/rai)

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

RD97 628 a 119 107 564 b 101 91

PTT 1 528 c 100 - 556 b 100 -

RD21 588 b - 100 620 a - 100

CV (%) 4.55 - - 5.64 - -

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

different at 5% level by DMRT

Imﬂm;ﬂm?n'ﬁ%a 3 apuiisniiunng wudndng
Wug n297 (Mani@n) Wnanan 741 Alaniusials g9
ndugiyuenil 1 (700 Alaniwusiels) wisndnmug
na21 (786 Nlansusials) Anfludasaz 6 (Table 2)

AUFLANHULNNNTNEAT AINNITNARDY 2
faugn wudn 41a9ig na97 (vendadn) Nengnisiiu
fEn 111-114 Fu puge 107-115 ipufiums uazd

Sruausassiane 11 19 lurnsivugilyueil 1 deng
nosffen 114-122 S AYNNEY 113-116 LIURINAT
WAZHANUIUTWFABND 11-14 999 A9uWug na21 oy
nosffen 111-118 5 AYNNEY 122 LTURLNAT WAL
Ha1uauga9sana 10 999 (Table 2)

2.3 MafFaLigunanan sy s
0AuL5 2564 AN TullasuninemIng 3
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Table 2 Yields of RD97 (Hawm Rangsit) compared with Pathum Thani 1 (PTT1) and RD21 in inter-station
yield trials at 4 locations in 2020

Variety Yield (kg/rai) Index  Harvesting Height No. of
PTT CNT PSL  TRSI Avg (%) age (days) (cm) panicles/hill
Dry season
RD97 723a 780a 893a 627a 756 122 106 111 107 11
PTT1 589c 744b 746c 406b 621 100 - 114 113 11
RD21 678b 713b 851b 601a 710 - 100 111 122 10
CV (%) 3.25 4.52 3.33 6.19 - - - - - -
Wet season
RD97 810a 711D - 703b 741 106 94 114 115 11
PTT 1 768b 769a - 563c 700 100 - 122 116 14
RD21 776b 776 a - 806a 786 - 100 118 122 10
CV (%) 5.31 5.01 - 5.45 - - - - - -

Means in the same column in each year 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

Table 3 Yield and agricultural characteristics of RD97 (Hawm Rangsit) compared with Pathum Thani 1 (PTT1)
and RD21 in on-farm yield trials in 2021

Yield (kg/rai)

Index Harvesting Height ~ No. of

Variety Lam Luk Ka, Lan Krabue, Mueang,
Pathum Thaini Kamphaeng Phet Suphan Buri Avg ) age (day)  {em) - panicles/nl
Dry season
RD97 754 a 774 a 622 a 717 99 107 114 117 9
PTT1 770 a 781a 618a 723 100 - 121 115 10
RD21 768 a 665 b 568 b 667 - 100 120 120 10
CV (%) 4.25 5.14 22.11 - - - - - -
Wet season
RD97 785a 747 b 678 a 737 101 96 11 116 10
PTT1 801a 706 b 677 a 728 100 - 122 110 12
RD21 803 a 855 a 636 b 765 - 100 119 114 11
CV (%) 4.68 5.00 3.33 - - - - - -

Means in the same column in each crop year followed by a common letter are not significantly different at 5% level by
DMRT
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N197 (Mansa@n) Winanam 747 Alaniusals luumn

1 o o [

sinefiuiuglyuel 1 (706 Alaniusials) wsinindd
[ &

Wug na21 (855 Nlanfusals) adnaluadnAtyneann

]

- gnaied AndpgneInus 41aWug nu97

(nansadm) WWnanan 678 Alansusals luwnnsnedy
WugUnuenti 1 (677 Alaniusials) usigendnyiug nu21
(636 Alansusials) adrelidadAyn1eadn
‘Emm;ﬂmﬁlﬂ%ﬂ 3 anwuAiaiunng wudnd
Wig n297 (enis@n) Winanan 737 Alaniusiels g9
ndiuginusnil 1 (728 Alansusiels ) fasias 1 ustsn
nanug na21 (765 Alansusials) feaas 4 (Table 3)
dusudnmnmeansnERsanuamaaesis
2 gaugn wudn drariug nu97 (weniedn) Hengnis
LAEn 111-114 $u A9aige 116 117 lufiams uas
faruausassiana 9-10 919 luaniziiugnuend 1
fengniafinifien 121-122 §u Aauge 110-115
WIURANAT UATHAUIUIIFENe 10-12 999 douriig
na21 Sargmaifiuiiien 119-120 §u Ange 114-120
IURNAT LATHAIUIUINFENE 10-11 $99 (Table 3)

3. AMNAUNUARTSA UWAZUNRIARSTN
3.1 s uaalsatng
3.1.1 Tanlus (blast disease) Afiunisly
mmwLLﬂmfwmmﬁquﬁﬁﬂ%’mﬂnumﬁ TaUm waL

Table 4 Reaction of RD97 (Hawm Rangsit) to blast disease compared with Pathum Thani 1 and RD21

conducted in experimental fields at 3 Rice Research Centers (RRC) during 2019-2021

Reaction”
Variety 2019 2020 2021

PTT CNT RBR PTT CNT RBR PTT CNT RBR
RD97 MS MS R MS MS R MS MR R
Pathum Thani 1 HS MS HS HS MS R HS MS HS
RD21 R MS HR HS MR R S R R
Hang Yi 71 (resist. ck.) MR MR R MR MR R MR R R
Khao Dawk Mali 105 (suscept. ck.) HS HS HS HS HS 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: PTT = Pathum Thani, CNT = Chai Nat, RBR = Ratchaburi
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Table 5 Reaction of RD97 (Hawm Rangsit) to bacterial leaf blight disease

compared with Pathum Thani 1 and RD21 conducted in experimental
fields at 2 Rice Research Centers during 2019-2021

Reaction”
Variety 2019 2020 2021

PTT PTT CNT PTT CNT
RD97 (Hawm Rangsit) HS HS S HS HS
Pathum Thani 1 S S S S
RD21 HS S HS MR
RD9 (suscept. ck.) HS HS S HS HS
RD7 (suscept. ck.) MS S S S S
IRBB5 (resist. ck.) - - R MR
IRBB21 (resist. ck.) - - R - R

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
- = not conducted
Rice Research Centers: PTT = Pathum Thani, CNT = Chai Nat

Table 6 Reaction of RD97 (Hawm Rangsit) to brown planthopper (BPH) compared with Pathum Thani 1 and
RD21 conducted in experimental fields at 3 Rice Research Centers during 2019-2021

Reaction”
Variety 2019 2020 2021
PTT CNT RBR PTT CNT RBR PTT CNT RBR

RD97 (Hawm Rangsit) MS MS MS MS MS MS MS MS MS
Pathum Thani 1 HS MS S HS MS HS S MS MR
RD21 HS MS S HS MS HS S MS S

Rathu Heenati (resist. ck.) - R MR - R MR R R MR
PTB33 (resist. ck.) R R MR MR R MR MR R MR
RD7 (suscept. ck.) - - HS - - HS HS - HS
TN1 (suscept. ck.) HS HS HS S HS 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

- = not conducted

Rice Research Centers: PTT = Pathum Thani, CNT = Chai Nat, RBR = Ratchaburi
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3.1.2 lemuauluuds (bacterial leaf blight
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el uazdewn Tl w.a. 2562-2564 wuda 479
WG NU97 (MBNTIAR) meﬂﬁﬁ?m@'@mmﬁqé@uu@

& B
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4
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v = o 9 = S =

wisngueidadialnuenil lusnsiuguynusil 1
ugastlisengeune douiug na21 uanslnzen
1 =2 ! ¥ v
AAULANININADULNATUNIU (Table 5)

3.2 ANANUNIUABUNANARF T

v v
waanszlandunn1a (brown planthopper

(BPH)) antfiunisluaninizounnaasigueRaadig
et Feunn uaranTLs seudna U w.a. 2562-2564
U9 §197ug N297 (Meniadn) uanaLnsenmeudn

daunesallsvanIuNasdIndnlyusil daumn uay
= A o [ IS aaa !
27917 Tuenusiugiyus il 1 wansdisendeuus
nndeAeudgFIuNIL douiug na21 wamelfjizen
ARUIN9EaULaNINTINEa1Le (Table 6)

4. mspavsuassailalulnsiau
safluntafianniuingrdanidiauenn
aunisluannAudaugananysnias lus
1unana f’qu@mﬂ?“m@zmﬂ 2564 Inemaaauiuile
Tulnsiau 6 dmsn Ao 0 6 12 18 24 uaz 30 Alaniu
Tulnsiausials wudn gauilis doviug na97 (e
598m) pauauassiadlelulnsian fiszsiu 6-24 Alansy
ulnsiaustels WnanAmnadnszuing 570-654 Alaniu
sials wansnaiunsataiunisldlaily uinananay
Suanaiialdileuinnausngm 18 Alansululnsiau
sials Tneidleldilednm 24 uaz 30 Alansululnsiau

o o

sinls naNARAranaIatNNITRIANATYNNEDR uaziisl

wuunsnevauesdudulie daraunis Y=517.75 +
18.12*X — 0.64**X*, R*= 0.93" (Table 7, Fig. 4)
fgunT 410viug nu97 (MewiAn) neuauedse
fleflulnsiau fisnan 12 Alansululnsiawsiels Taelk
anARAY 741 Nlansusiels winandAazEuanas

o

Waldileneman 18 Alansululnsausals lnsuanan

9

Table 7 Average yield of RD97 (Hawm Rangsit) at different rates of nitrogen

application at Thailand Rice Science Institute in dry and wet season,

2021
Rate of fertilizer Yield (kg/rai)”
N-PQOS-KQO (kg/rai) Dry season Wet season

0-6-6 533¢c 667 b
6-6-6 570b 669 b
12-6-6 654 a 741 a
18-6-6 648 a 676 b
24-6-6 580 b 608 c
30-6-6 480d 578¢c
CV (%) 514 9.47

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

different at 5% level by DMRT
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Fig. 4 Nitrogen response of RD97 (Hawm Rangsit) at Thailand Rice Science Institute in dry season, 2021
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Table 8  Grain physical characteristics and milling quality of RD97 (Hawm Rangsit) compared with Pathum

Thani 1 and RD21 conducted at Pathum Thani Rice Research Center in 2021

Characteristic/quality RD97 Pathum Thani 1 RD21
Seed color:
Paddy rice straw straw/10% awn straw/50% brown spot
Brown rice white white white

Seed size (mm)”

Paddy rice, length 10.99+0.38 10.71£0.37 10.50+0.31
width 2.86+0.11 2.56+0.07 2.77+0.10
thickness 2.08+0.06 2.00+0.06 2.03+0.06

Brown rice, length 7.74+0.27 7.57+0.21 7.52+0.21
width 2.32+0.08 2.16+0.07 2.26+0.10
thickness 1.78+0.07 1.77+0.07 1.75+0.05
length/width 3.33%0.16 3.57+0.14 3.33+0.17
shape slender slender slender

Milled rice, length 7.57+0.24 7.21+0.25 7.3440.25

width 2.23+0.08 2.06+0.08 2.20+0.11

thickness 1.73+0.08 1.70+0.06 1.74+0.06
Chalkiness 0.58 0.79 0.09
Paddy weight (g/1,000 seeds) 29 52 28.20 28.03

(kg/20 litres) 9.80 9.77 10.61
Milling quality (%)

Whole kernel and head rice 46.4 52.3 55.0

Husk 22.9 22.8 24.4

Bran 9.3 10.3 7.6

Broken rice 214 14.6 13.0

1)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
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Pathum Thani 1

Fig. 5 Grain physical characteristics of RD97 (Hawm Rangsit) compared with Pathum

Thani 1: paddy rice (left), brown rice (middle) and milled rice (right)
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Table 9 Grain chemical quality and cooking and eating quality of RD97 (Hawm Rangsit)
compared with Pathum Thani 1 and RD21 conducted at Pathum Thani Rice Research

Center in 2021

Quiality RD97 Pathum Thani 1 RD21

Chemical quality

Amylose content (%) 15.25+0.01 15.98+0.01 16.32+£0.02
Gelatinization temp. low low low
Alkaline spreading (1.7% KOH) 7.0 7.0 7.0
Gel consistency (mm) soft soft soft
Elongation ratio 1.59+0.01 1.63+0.04 1.6020.01
Protein content in brown rice (%) 11.32 11.42 9.41
2AP content in white rice (%) 0.31 0.52 0.00
Quality of cooked rice”
Cooking (milled rice: water by weight) 1:1.7 1:1.7 117
Aroma 2.45+0.52 3.55£0.52 1.00£0.00
Whiteness 7.00+0.00 7.00£0.00 7.00£0.00
Glossiness 7.00+0.00 7.18+0.40 6.82+0.40
Cohesiveness 7.00+0.00 7.18+0.40 7.00+0.00
Softness 7.00+0.00 7.00£0.00 6.64£0.50

" Average of 10 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
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Table 10 Acceptance of 19 farmers and enterprenues to cooked rice quality of RD97

(Hawm Rangsit) conducted at Pathum Thani Rice Research Center in 2021

Preference (%)

Cooking and eating quality*

High Moderately high Moderate  Slightly low Low
Shape 67 17 16 0 0
Softness 62 32 6 0 0
Stickiness 57 28 15 0 0
Glossiness 54 20 26 0 0
Aroma 75 17 8 0 0
Taste 62 23 15 0 0

* Cooking (milled rice: water by weight = 1:1.7)

Table 11 Acceptance of 12 exporters to cooked rice quality of RD97 (Hawm Rangsit)

conducted at Pathum Thani Rice Research Center in 2022

Preference (%)

Cooking and eating quality*

High Moderately high Moderate  Slightly low Low
Color 8 46 46 0 0
Softness 8 38 54 0 0
Stickiness 15 31 31 23 0
Glossiness 0 31 54 15 0
Aroma 0 25 42 33 0
Total preference 0 46 38 16 0

* Cooking (milled rice: water by weight = 1:1.25)
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