T1LATWUE NUIY (MANARDINUNI 72)
RD99 (Hawm Khlong Luang 72), a Non-glutinous Rice Variety
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Abstract
Nowadays, although Thai fragrant rice is a large portion of the international market, this fragrant rice
is confronted with several challenges including lowering the cost and an increasing production from oversea
competitors. In addition, the non-photosensitive rice varieties with soft texture and aroma are limited. The
current production relies on photosensitive varieties which limit its growth to the wet season. On the occasion

of His Majesty the King Rama 10’s 72™ birthday in the year 2024, Rice Department, led by Chachoengsao
Rice Research Center, developed a new fragrant rice variety RD99 (Hawm Khlong Luang 72) that could be
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an alternative option for farmers to grow in both wet and dry seasons. This variety was renamed from the line
number CCS12009-KLG-18-1-1-3-1, which was an outstanding line from the cross between IR841 and Chai Nat 1.
This line had been under the processes of yield trials as well as evaluate the resistance to major diseases
and insect pests, nitrogen response, physical and chemical properties of grain, milling and cooking quality.
Itis a non-photosensitive variety, has 115 days from planting to maturity based on the transplanting method,
has an average height of 113 cm, and has a moderate response to nitrogen fertilizer (approximately potential
yield at 957 kg/rai). The average yield was 780 kg/rai with a high milling quality, which has the total head rice
of 50.03%. The length of brown rice is 7.79 mm, 2.22 mm width and 1.80 mm thick considered as slender
shape. Seed dormancy of this variety is four weeks. It has excellent cooking quality with a low amylose content
of 17.85% and an aromatic quality of 1.69 ppm of 2AP concentration. The quality of cooked rice is soft with
moderate stick. It can be qualified as premium grade rice (100%) of export quality. However, it is moderately
susceptible to brown planthopper, blast and bacterial blight diseases. It is suitable for planting in irrigated
rice production systems in the central and northern parts of Thailand.

Keywords: RD99 (Hawm Klong Luang 72), soft texture rice, non-photosensitive, aromatic rice, low amylose

content, Thai fragrant rice zones, irrigation, central, lower and upper northern
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Fig. 1 Pedigree of CCS12009-KLG-18-1-1-3-1 (RD99 (Hawm Khlong Luang 72))
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Table 1 Soil properties of nitrogen response trials fields of RD99 (Hawm Khlong Luang 72) at Phitsanulok

Rice Research Center and Thailand Rice Science Institute

Property Phitsanulok Rice Research Center Thailand Rice Science Institute
Texture clay loamy clay
pH 5.00 5.97
Organic matter (%) 1.87 2.27
Available phosphorus (ppm) 8.00 16.02
Extractable potassium (ppm) 112.00 117.81

Source: Office of Agricultural Research and Development Region 2 Laboratory, Phitsanulok province

and Thai Rice Science Institute
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Fig. 3 RD99 (Hawm Khlong Luang 72) at maturing stage

Pathum Thani 1

Fig. 4 Panicles of RD99 (Hawm Khlong Luang 72) compared with Pathum Thani 1
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Fig. 5 Physical grain characteristics of RD99 (Hawm Khlong Luang 72): paddy rice (left), brown rice (middle)

and milled rice (right)
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Table 2 Yields and agricultural characteristics of RD99 (Hawm Khlong Luang 72) compared with Pathum Thani

1 in intra-station yield trails at Khlong Luang Rice Research Center in 2018

Yield (kg/rai) Height Harvesting age
Variety Index  No. of tillers/hill
DS WS Avg (cm) (day)
RD99 675a 705 a 690 104 11 113 114
Pathum Thani 1 659 a 668 a 664 100 11 112 121
CV (%) 7.25 6.98

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

Source: 40N1TUANENANARFINILATF (2567)

DS = dry season, WS = wet season

LR uaznil 2561 91aL8E NI99 (MENARBIMAMN 72)
Tinan@s 690 Alaniusinls inndnigilyuenti 1 (664
Alansusals) Andlufesay 4 a1udusasana 11 994
wazasugalndAENil (113 uaz 112 [URLNAT) Wi
mqnmﬁmﬁm%undq (114 waz 121 94) (Table 2)

2.2 msulsauiigunananssndwaniid Ugndng
\A19UE N299 (MBNAABINAG 72) IWFHLINELNANGR
Auiuginuenti 1 dradnennanaans 1 uazdnaidn
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Table 3 Yields (kg/rai) of RD99 (Hawm Khlong Luang 72) compared with Hawm Suphan Buri, Hawm Khlong
Laung 1 and Pathum Thani 1 in inter-station yield trails during 2020-2022

Variety TRSI PTT CNT PSL KLG CRI  Avg Index

Wet season, 2020

RD99 822a 739a 748a 779a 725a 690b 750 121 113
HSPR 619b 609b 662b 583c 532c 711a 619 100
HKL1 699b 583b 731a 674b 632b 665b 664 100
CV (%) 9.12 11.29 10.18 1254 10.52 12.19

Dry season, 2021
RD99 740a 582a 768a 818a 669a 809a 731 112 109
HSPR 691b 555a 737a 656c 573b 706b 653 100
HKL1 644b 500b 764a T742b 576b 820a 674 100
CV (%) 1214 1013  9.56 10.89 9.15 11.06

Wet season, 2021
RD99 79 a 613a 615b 730a 703a 343b 663 128 109
HSPR 556 b 512b 655b 412c 527c 430a 515 100
Pathum Thani 1 772a 630a 753a 552b 617b 311b 606 100
CV (%) 13.59 10.37 1124 15,83 13.74 1418

Dry season, 2022
RD99 795 a 591a 694a 631a 705a 796a 702 117 131
HSPR 772a 588a 620b 337b 586b 694b 600 100
Pathum Thani 1 556 b 568a 611b 313b 512b 653b 536 100
CV (%) 12.87 1011 11.81 15.92 1421 14.32

Wet season, 2022
RD99 1021a 571a 732a 630a 849a 610a 736 111 139
HSPR 1016a 502a 653a 505b 731b 573a 663 100
Pathum Thani 1 660b 491b 471b 312c 689b 551a 529 - 100
CV (%) 15.71 12.67 11.07 13.89 10.27 11.54

Means in the same column in each crop year and stations followed by a common letter are not significantly
different at 5% level by DMRT
HSPR = Khao’ Jao Hawm Suphan Buri, HKL1 = Khao' Jao Hawm Khlong Luang 1
TRSI = Thailand Rice Science Institute
Research Centers: PTT = Pathum Thani, CNT = Chai Nat, PSL = Phitsanulok, KLG = Khlong Luang,
CRI = Chiang Rai
Sources: ADNLUANANANAATINIUUITNG (2563, 2564, 2565)
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Table 4 Yields (kg/rai) of RD99 (Hawm Khlong Luang 72) compared with Hawm Suphan Buri, Hawm Khlong
Laung 1 and Pathum Thani 1 in inter-station yield trails during 2020-2022

, 2020 2021 2022
Variety - Avg Index (%)
WS DS WS DS WS
RD99 750 731 663 702 736 716 117 107 129
HSPR 619 653 515 600 663 610 100
HKL1 664 674 - - - 669 100
Pathum Thani 1 - - 606 536 529 557 100

HSPR = Khao’ Jao Hawm Suphan Buri, HKL1 = Khao’ Jao Hawm Khlong Luang 1
Sources: ADNTANENANARNTINIUINTNG (2564, 2565)

Table 5 Yields (kg/rai) of RD99 (Hawm Khlong Luang 72) compared with Hawm Suphan Buri, Hawm
Khlong Laung 1 and Pathum Thani 1 in on-farm yield trails during 2021-2022

Variety SPR PTE NSN PCT SRI CRI' Avg Index (%)
Wet season 2021
RD99 788a 666a 740a 476a 704 a 616a 707 115
Pathum Thani 1 772a 668a 723a 505a 613b 533b 613 100
CV (%) 10.26 14.72 10.55 12.73  13.10 9.65
Dry season 2022
RD99 850a 695a 901a 905a 871a 957a 863 115
Pathum Thani 1 807a 612a 784b 564b 825a 930a 754 100
CV (%) 1213 1436  13.45 1099 11.62 13.54
Wet season 2022
RD99 917a 654a 799a 769a 669a 815a 771 118
Pathum Thani 1 690b 649a 683b 511b 592b 782a 651 100
CV (%) 11.05  13.21 14.02 1541  12.74 16.12

Means in the same column in each crop year and stations followed by a common letter are not
significantly different at 5% level by DMR
Provinces: SPR = Suphan Buri, PTE = Pathum Thani, NSN = Nakhon Sawan, PCT = Pichit,
SRI = Sara Buri, CRI = Chiang Rai
Sources: ANTIUANENANAATINIUINTG (2564, 2565)
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Table 6 Average yield (kg/rai) of RD99 (Hawm Khlong Luang 72) compared with Pathum
Thani 1in on farm yield trails during 2021-2022

_ 2021 2022
Variety Avg Index (%)
Wet season  Dry season Wet season
RD99 707 863 771 780 113
Pathum Thani 1 671 754 651 692 100

Sources: 4011UANENANGNTINILIATR (2564, 2565)

Table 7 Agricultural characteristigs of RD99 (Hawm Khlong Luang 72) compared with Pathum Thani 1

in on farm yield trails during 2021-2022

Crop year Variety Height No. of panicles Harvesting age Lodging”
(cm) per hill (day)
Wet season, 2021 RD99 112 11 117 1
Pathum Thani 1 104 12 122 3
Dry season, 2022 RD99 106 12 120 1
Pathum Thani 1 110 14 126 1
Wet season, 2022 RD99 116 11 117 1

Pathum Thani 1 116

11 119 5

""Scored by TTSM (2003)

1 = No lodging, 3 = 0-10% lodging, 5 = 11-25% lodging, 7 = 26-50% lodging, 9 = >50% lodging
Sources: AD1UUAINYVANGATINIWAITR (2564, 2565)

Unusnil 1 eluandn 754 Alansusiels Anuu
Fatiaz 15 (Table 5)

gl 2565 4191 3ig N299 (MeNARBINAIN
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sials Anluiatay 13 (Table 6) AnaA1nnis linanam
qegn 957 Alaniusiels utlasBoudeunandnlu
WNHATNITIRINS AT e (Table 5)
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3. ANMNAUMUARTSALATUNAIANSED
3.1 AINFUNIUABUNANARFT

3.1.1 waanszlandiinia (brown
planthopper (BPH)) naaeuufjisanveednaianiug
N799 (MaxARBIWA 72) Reinatnszlandinma Tu
anmlsafeunnans Aqudisadiadyuoni
WIZUATATOYTEN UAZIITLT f)guNT] 2563-2565 3t
Weauiy Augdod nengnsnys 41919meu

79



Table 8 Reaction of RD99 (Hawm Khlong Luang 72) to brown planthopper (BPH)
compared with Hawm Suphan Buri, Hawm Khlong Laung 1 and Pathum Thani 1

at 3 Rice Research Centers during 2020-2022

Variety Reaction”
PTT RBR AYY
2020
RD99 MR S -
Khao' Jao Hawm Suphan Buri MS HS -
Khao’ Jao Hawm Khlong Luang 1 MS S -
PTB33 (resist. ck.) MR HR -
Rathu (resist. ck.) - HR -
TN1 (suscept. ck.) HS HS -
RD7 (suscept. ck.) - HS -
2021
RD99 MR HS MS
Khao' Jao Hawm Suphan Buri MS HS MS
Khao’ Jao Hawm Khlong Luang 1 MS S MS
PTB33 (resist. ck.) MR R MS
Rathu (resist. ck.) - R -
TN1 (suscept. ck.) HS HS
RD7 (suscept. ck.) - HS
2022
RD99 MS S MR
Khao' Jao Hawm Suphan Buri S HS
Pathum Thani 1 MS S
PTB33 (resist. ck.) S HR MR
Rathu (resist. ck.) - HR -
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
- = not conducted
Rice Research Centers: PTT = Pathum Thani, RBR = Ratchaburi,
AYY = Phra Nakhon Si Ayutthaya
Sources: ANNTUINNANARTINIUUITNG (2563, 2564, 2565)
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Table 9 Reaction of RD99 (Hawm Khlong Luang 72) to whitebacked planthopper and green

rice leafhopper compared with Hawm Suphan Buri and Pathum Thani 1 conducted
at Pathum Thani Rice Research Center during 2021-2022

Variety Reaction”
Whitebacked planthopper Green rice leafhopper
2021
RD99 MR MR
Khao’ Jao Hawm Suphan Buri MS MR
Pathum Thani 1 MS MR
RD31 (resist. ck.) MR -
Suphan Buri 1 (resist. ck.) MR -
PTB21 (resist. ck.) - R
PTB33 (resist. ck.) - R
TN1 (suscept. ck.) HS HS
2022
RD99 MS MS
Khao’ Jao Hawm Suphan Buri MS MR
Pathum Thani 1 S S
RD31 (resist. ck.) MR -
Suphan Buri 1 (resist ck.) MR -
PTB21 (resist. ck.) - MS
PTB33 (resist. ck.) - S
TN1 (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

- = not conducted

Sources: D1UUAINYVANGATINIWAITIR (2564, 2565)
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Table 10 Reaction of RD99 (Hawm Khlong Luang 72) to blast disease and bacterial blight disease
compared with Hawm Suphan Buri, Hawm Khlong Laung 1 and Pathum Thani 1 in on farm
yield trails during 2020-2022

Reaction”
Variety Blast disease Bacterial blight disease
PTT RBR PCR PTT
2020
RD99 MS HS - MS
Khao' Jao Hawm Suphan Buri HR HS - HS
Khao' Jao Hawm Khlong Luang 1 HR HS - S
Pathum Thani 1 - - - -
Hahng Yi 71 (resist. ck.) R R - -
Khao Dawk Mali 105 (suscept. ck.) S HS - -
RD7 (resist. ck.) - - - S
RD9 (suscept. ck.) - - - HS
2021
RD99 HS R MS HS
Khao' Jao Hawm Suphan Buri MR R R HS
Khao' Jao Hawm Khlong Luang 1 - - MS -
Pathum Thani 1 HS HS MS HS
Hahng Yi 71 (resist. ck.) R MR R -
Khao Dawk Mali 105 (suscept. ck.) HS HS HS -
RD7 (resist. ck.) - - - HS
RD9 (suscept. ck.) - - - HS
2022
RD99 MS HS - HS
Khao' Jao Hawm Suphan Buri MS HS - HS
Khao' Jao Hawm Khlong Luang 1 - - - -
Pathum Thani 1 S HS - S
Hahng Yi 71 (resist. ck.) HS HS - -
Khao Dawk Mali 105 (suscept. ck.) MS MR - -
RD7 (resist. ck.) - - - HS
RD9 (suscept. ck.) - - - 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

Sources: AN1UUINYVANGATINIWANTNR (2563, 2564, 2565)

Thai Rice Research Journal, Vol. 15 No. 1, January - June 2024



ARBIUAN 1 uazinusnll 1 wudn 4191Rniug nu99
(MANARBINAN 72) LL@mﬂgmmmuwmmmum
Aaudnsseuue Aanaanszlnndinniatlszainei
AneRAudlNENT uarnIzuRIATaL N UHLARS
ﬂgmm@@uu@ m@@mmmnmmwmﬂm”‘ﬂmmmma
ﬂixmquumwmwwm mmzwwuqmmmmu
ANITULT  T10IAMBNARBINA 1 uazilnusT 1
Lmmﬂﬁﬁ?mﬁ@uiﬂq@j@mmﬁq@'@mmmﬂ (Table 8)

3.1.2 WaensLlannaea (whitebacked

planthopper (WBPH)) nagaulf)izenuednaidniig

¥
NU99 (MANARBINAN 72) Aamasnsylananaanig Tu
& a = o v = p
annlsaraunaaes NAuRdad1alyNell gauid
= v o Y ¥ =
2564-2565 WEaLIUAURUEINAN e NgNITTULS
a 1 v U o &
waztyuanil 1 wugn 419:31WuE N199 (MeNARBIUATY
aaa | 1 ¥ =2 g £ '
72) wanalfirenmeud1einunIuneAeutegeuLe
dl o TV k% a aaa 1 %
PUENNUTTIAN M NgNITULT kaAsLTe A
gauue uasWuflyued 1 wansljizedeudna
f01uWeINEaULE (Table 9)
14 1
3.1.3 WABANAURTA (green rice leafhopper
(GLH)) nagevulfjizanaeatnaidniug n199 (e
. X e 4 oA ~
ARBINANY 72) ABLWAEANAUATYY Tuan1nlsaTeu
naaed NAueRdadialyuall gguill 2564-2565
= o o Y % a a
uFaudeuiuiuginId eNgWe T E uazi et 1
WU 19EIWUE NU99 (MBNARBINAN 72) WAAY

UinsenAeudnasiunufsreudesenle ansinug

v £ al aaa 1 % £
1A MBNENITULT LansLlgnenAeud i
o I a aaa 1 v U =&
wazugLnue Il 1 uanslfisendeutnesinuniung
aaula (Table 9)
3.2 ANAUNIUEa l7AT9
3.2.1 lanlua (leaf blast disease) NARBLLNNIEN

293919 4AUG N199 (MaNAABIUANY 72) falealugd

1238 upland shot row luannuLasmaaes NgueR4e
dauyuenil YsnauLs wazanays qaunll 2563-2565
a o s [ 5% % a ¥ b2
WRaufautuiugdadvengnesnng d1aidmes
a 1 ¥ 2 o '8
ARBIUALY 1 4AY UMNEIT 1 Wudn d191875iug nu99
(u@mm@wmq 72) Lmmﬂgmmm@umm@mmm
@@mmmnmLm@mmmmﬂumwmqﬂmmm LAR
ﬂgﬂiﬂﬁﬂﬂumq@@ul,l,@mmﬂj@mmmwﬂumwmm
UsAns uazuansljizendendreiuniutgeuns

o

981391N1349 TN 15 21Tui 1 ungIAN - Rguiem 2567

mnm’@L%@mmsﬁ@luﬂ?ﬁﬂ%wwﬁ (Table 10)
3.2.2 Tsnaavuluuiis (bacterial blight disease)
nsnageuliTenaesd1aidiiug n199 (new
Aaganans 72) salsareuluwis Tneds clipping
method lusnmissdaunnaes figududrnyusnil
AU 2563-2565 LFauiauiuRuginadven
ANITnILT Tl eNAaRIIANg 1 UaT UnNEIE 1 wu
1 4191319ug n2199 (MEXARBINA 72) uapLITT5eN
ARUdN9EaUILE ma@uu@mnmLm@mmmwmumw
dratnusnil anusfiiuginadvengresonFuans
UATeNgeulenIn 119 NeNAARINAY 1 LAY
Unusnil 1 wapaLnsangauun (Table 10)

4. msnauduassailalulnsiau

N1TABUANDIIDITI9LR1AUE N9 (Maw
AaeInaaa 72) sietlelulngiau Afiunisgauill 2565
faudistdafunilan demuduiumiliniaruges
anysnlApud 94 wazanNUANENANRATTIUNTR
deAuduAumilaatunsg wud fiudiqednn
Nreland191an9iug NU99 (MBNARBINAN 72) AaL
aueaiignailelulnsian 18 Alansululnsiaustels it
HANARgIqa Wiy 791 Alaniusals wsliuansing
mm'ﬁﬁmnmﬂ,dﬂﬂuimwuﬁmmﬁluj (Table 11)
Tnadgluuunisneuauesliuiueu dusunimeasy
faoniinenAansinaurie mﬂﬁuﬁﬁmmum
femsnilelulnsau 18 Alanswlulnsaudels %
HANARGIAR WU 646 Alansusials uansgaenai
ﬁﬂzﬁﬁﬁmmmaﬁﬁi:ﬁwﬂ’mL%mi“u 95 wlofldus iile
WRenifenriunsladelulnsiausine i (Table 11)
Tnafgduuunisnavauaaiiuidulac (Y =
138.4+231.19*X-29.21*X2, R2 = 0.87*) (Fig. 6) M1
flelulnsauiivanzaie 15.68 Alansilulasiause
15 Winanan 737 Alanfusials

5. QmmwmﬁmmamﬂmwLLazquﬂﬁ AN
n154 Lmzqmmwmemﬁmmz%'uﬂezmu
5.1 @mmwwﬁmwwmﬂmwmzammwmsﬁ
119R1WUG N299 (MBNARBINAN 72) LTudaldman
A A | o 2 ~ al'
17 waanane ldfune draulaanipanngnoiea)
11.00 AAANAT NI 2.62 NAALNAT NW1 2.09

83



1000

900

800

700

G500

500

400 Y = 128.4+231.19%-20.217¢, R? = 0.87

Yield (kg/rai)

300
200

100

0 3] 12 18 24
Rate of nitrogen (kg N/rai)
Fig. 6 Nitrogen response of RD99 (Hawm Khlong Luang 72) at Thailand Rice Science Institute in wet

season, 2022

Table 11 Average yield of RD99 (Hawm Khlong Luang 72) at different rates of
nitrogen application at Phitsanulok Rice Research Center and Thailand

Rice Science Institute in wet season, 2022

Rate of fertilizer Yield (kg/rai)”

N-P O,-K O (kg/rai) PSL TRSI
0-6-6 629 ¢ 338d

6-6-6 736 Db 507 c
12-6-6 7210 514 ¢
18-6-6 791a 646 a
24-6-6 714 b 548 b

CV (%) 10.50 7.75

' Means in the same column followed by a common letter are not significantly
different at 5% level by DMRT
TRSI = Thailand Rice Science Institute, PSL= Phitsanulok, Rice Research Center
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Table 12 Grain physical characteristics and milling quality of RD99 (Hawm Khlong Luang 72) compared

with Pathum Thani 1 conducted at Pathum Thani Rice Research Center in wet season, 2022

Characteristic/quality RD99 Pathum Thani 1
Seed color:
Paddy rice straw straw
Brown rice white white
Seed size (mm)”

Paddy rice, length 11.00+0.34 10.74+0.34
width 2.62+0.09 2.58+0.10
thickness 2.09+0.06 2.03£0.06

Brown rice, length 7.79%0.28 7.58+0.24
width 2.22+0.08 2.12+0.07
thickness 1.80+0.06 1.76+0.05

Milled rice, length 7.43+0.18 7.38+0.19
width 2.14+0.05 2.05+0.06

thickness 1.76£0.05 1.72+0.05
Rice classification
Long grain class 1 (%) 97-100 51-85
Long grain class 2 (%) 0-3 0-3
Long grain class 3 (%) 0 0
Short grain (%) 0 0
Shape slender (3.51+0.15) slender (3.57+0.18)
Chalkiness 0.04 017
Paddy weight (g/1,000 seeds) 34.37 32.07
Milling quality (%)

Whole kernel and head rice 50.03£1.50 44.33+£1.53

"Average of 6 samples + SD (data from on-farm yield trials)

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
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Table 13 Grain chemical quality and cooking and eating quality of RD99 (Hawm Khlong Luang

72) compared with Pathum Thani 1 conducted at Pathum Thani Rice Research Center in wet

season, 2022

Quality RD99 Pathum Thani 1
Amylose content (%) 17.85+0.50 16.87+0.47
Protein content in brown rice (%) 6.73 8.75
Fat content in brown rice (%) 0.62 0.73
Rapidly Available Glucose (RAG) (g/100g) 26.21 26.57
Slowly Available Glucose (SAG) (g/100g) 4.08 7.24
Gel consistency (mm) 83+2.52 89+1.15
Alkaline spreading (1.7% KOH) 7 7
Gelatinization temp. low low
(estimated from alkaline spreading) 1.68+0.03 1.62+0.03
Elongation ratio

Quality of cooked rice"
Cooking (milled rice: water by weight) 1:1.8 1:1.5
Aroma (2AP) (ppm) 1.69+0.06 1.04+0.03

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

2AP = 2-acetyl-1-pyrroline

fadiuas vonin 1,000 win 34.37 i drandedld
117 Anrmenadnandeciais 7.79 fadwms nd 2.22
HaAWAT W1 1.80 HaALAT J1I1NAAE Y old
ee (0.04) WaandTWUSLNEIT 1 (0.17) ATUNIN
n19@aNn tadaAnndauaziudinfeasy 50.03
NNNIMUSLYNENTE 1 (Faaay 44.33 ) Hdoutlsznad
dragnsmdnutatis 1 BEj9LUINTREAY 97-100 AR
2124 2 egjssarinsdeens 0-3 liflihamdndu ansns
wamludnaansienesidusu 1 18 szazindaaes
Wan 4 g1nf (Table 12)

5.2 ALINIWINAANINIAN UASADNINNITINGIN
UAZFULrEN 1 F1RNNUG NI (NBNARBINAN 72)
Anmziannudadnaiildainnimeaeyulungsn s
naundl 2565 ludnedilaasn (Fasay 17.85) Ay

ngutaiURUGNE T 1 (16.87) Wsunauldsmulu
dandesfesay 6.73 deandiugiyusit 1 (Fasay
8.75) tsunnuladuludrandas feaay 0.62 taandn
Wugivusl 1 (Fewar 0.73) A rapidly available
glucose (RAG) 26.21 n3usia 100 3 InAlAeaiLWug
el 1 (26.57 n3uria 100 NdN) AN slowly available
glucose (SAG) 4.08 nFusa 100 NN waundn (7.24
N5 100 NFN) ANAINAIAITBILTNGNED Y GEUnnR
uilegnein pnsaaneaeamdalus (1.7% KOH) 7.0
sragnensinavasiely 83+2.52 Haaweas Ui
ansvian 2AP 1de 1.69 ppm NINNIUGLUYNENT 1
(1.04 ppm) BRsINsEAFRINAATIIENLUNG (1.68
win) FranTFanauas mamzfamiten edidas
uazfinAuven (Table 13)

86 Thai Rice Research Journal, Vol. 15 No. 1, January - June 2024



6. NFUANSUANBULSNIINITLNEAS Qzumwmgm

WAZTINAN TRUNHATNTUAEHUSENAUNS
6.1 N789NTLYBNUN=ATAT UTHHUAMNTOLL?

U o 3 o
\FIWUG N 99 (MBNARBINAD 72) YBUNHATNIBNLND
@ Y AadRaszT Auaw 11 918 uazanaudans
FINTATE9378 A1 22 3981 FRLNEANINNNLNINUDS
419 Anfiugguid 2565 wudn inemInsanean bl

Faudnaseys douwlunilinzuuuaingauseiugol
NnfaanEugd ANantilaen LazA ey
ansozdilaeniaasy seAuTatNINLAZARLENg
1N wihiusleanrzaw LAz UsNand 1 laen
Aaut19naa9 IHALLUNIZALAINTALNINUAZ AL
ABLINNN WU anmurd1aansdauln) Az e
ANHTALTEALTALNN ENLdUANHAEILT Az IR

Table 14 Evaluation of farmers’ acceptance of grain physical quality and cooked rice of RD99 (Hawm

Khlong Luang 72) conducted at Saraburi province in 2023

Characteristics

Preferable level

High

Moderately high

Moderate Moderately low Low

Paddy rice
- husk color
- grain length

- grain shape and size

D o O N

- overall
Brown rice

- overall 5
Milled rice

- grain slender

- grain shape and size

- whiteness

- % whole kernel and head rice

-aroma

@ © N o o O»

- overall
Cooked rice
- appearance (appetizing)
- texture (softness)
- stickiness (not mushy or wet)
- color of cooked rice (whiteness)
- fragrance
- taste

- ease of eating (not sticky to teeth)

® o N o o N o b

- deliciousness (overall)

(€2 BENNG2 IO BN N

W N W w o o

w w A W o1 o O O,

Evaluated from 11 farmers from Saraburi province

o
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Table 15 Evaluation of farmers’ acceptance of grain physical quality and cooked rice of RD99 (Hawm

Khlong Luang 72) conducted at Chiang Rai province in 2023

Preferable level
Characteristics

High  Moderately high  Moderate Moderately low Low

Paddy rice
- husk color 9 11 2 - -
- grain length 5 17 - - -
- grain shape and size 6 16 - - -
- overall 11 8 3 -
Brown rice
- overall 8 14 - - -
Milled rice
- grain slender 11 11 - - -
- grain shape and size 13 9 - - -
- whiteness 5 15 2 - -
- % whole kernel and head rice 9 11 2 - -
- aroma - 14 8 - -
- overall 13 9 - - -
Cooked rice
- appearance (appetizing) - 14 8 - -
- texture (softness) - 2 20 - -
- stickiness (not mushy or wet) - 10 10 2 -
- color of cooked rice (whiteness) 2 13 7 - -
- fragrance - 12 8 2 -
- taste - 10 12 - -
- ease of eating (not sticky to teeth) - 7 15 - -
- deliciousness (overall) - 12 8 2 -

Evaluated from 22 farmers from Chiang Rai province
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Table 16 Evaluation of rice mill enterpreneurs’ acceptance of grain physical quality and cooked rice of

RD99 (Hawm Khlong Luang 72) conducted at Saraburi province in 2023

Preferable level
Characteristics

High  Moderately high  Moderate Moderately low Low

Paddy rice
- husk color 1 2 - - -
- grain length

- grain shape and size

N N W
—_
1
I
1

- overall
Brown rice

- overall 2 1 - - -
Milled rice

- grain slender 3 - - - --

w
1
1
1
1

- grain shape and size
- whiteness - 3 - - -
- % whole kernel and head rice 2
-aroma 2 - 1 - -
- overall 2
Cooked rice

- appearance (appetizing)

- texture (softness)

- stickiness (not mushy or wet)

- color of cooked rice (whiteness)

- fragrance

- taste

- ease of eating (not sticky to teeth)

0 0 N o o N o b
w w A~ W o1 0 o O,
1
1
1

- deliciousness (overall)

Evaluated from 3 rice mill enterpreneurs (2 from Chiang Rai province and 1 from Nakhon Pathom province)
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WAR WAZLUUANTALARUIINN (Table 14)

gusudamegninensnsdaulunliacnusey
szfumnn AT nauvenN AuweaTAEIuda Tl
Aniu wazadNeseslngsan THAzuUUTRLNNWN
AUARUINNN ABANHIUZAINNYN AN WAZANN
11FuLTENU (Table 14)

INHATNIANNALNANE daudalTeese daulun)
TazunupugatliunasAaansurddnaiaan
WNALATILUINNAR LazANTeUAN A Rean
TnasusrAugauNin doud1andaslinzuunseau
ANTaLNuNas ansuzdnatsaaulun azuuu
ANNTALTTALITALNIN AMFLTegnINEmINTdIY
T/ lsfnnseusyAuAaudannlunaues Ay
1W5ULsenIu ANE0 wazANasat Tne TN AT
F2AULNUNANNFARANNYN AT LAZANHITNT
AenudaluRny (Table 15)

6.2 n1saNsUYegilsznaunislsed uanis
dsziupnuianaladnadniig n199 (Mexpanea
72) weefisznounnslsed a1neliies warane
udge A9IREeNTIE LAZELNANTULNILAY A9udn
uaslgn wudn doulung)inzuuumnuseuninse
ANHUTANINEND TUANAR JUTNUATAN Uz TALN
gasdadaen wasaneruzingsanaasdianaas
419a17 TaziuussAuTaUNIN ﬁ/ﬂm’mﬂiﬂitﬂ@‘l_lﬂ"lﬁ‘
Tse@sladnHnr I ALAZIINN LATANNEHITRINAR
119419 ARUTNTALIFAAN WY AN AduiladidusT
INUANINAALAZFAUING ANTaN LaranEurTatsaN
289919417 gaulunIiaziuuseaugannnn

anmauzdagn wudn douluninzuuuanis
m@mzﬁm@umﬂﬁi@%ﬂmmmiﬁmﬂﬁLuﬁmimqﬂ
arnaneaindna Futlsemuudaiiaoiuy Taanan
993 TAUNINNINUGL N 1 daudnuniznauen
s8R PuiafiREauda et uazAwesen
Tpa39n WAZLUUITALTaLARKENNNN (Table 16)

d9Unan1snaang

v % o &

AINNUG NU99 (NBNARDINAN 72) Ifannnng

s '

NANNUGITNIN9TUE IR841 (Wuguad) Auwugtaun 1

9

(Wugne) uazilgnAndandianusnanlszanagui 1

(F) wazgui 7 (F) pausingun 2555-ull 2558 16
d10@18Wug CCS12009-KLG-18-1-1-3-1 Taaidnis
I DL b AT oA O N A T I L BN EX TR XA FE UM

6 o 1
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]

NILIRNALID STN1AN 10 NIAUAFUNTETUNNITHN 72

U o

o

WITB Iuﬂ W.A. 2567 AMMLNIINNITINANTTUINY

o

3
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£ a a v o 6o Ql'ﬂl 1 v $% &
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v $% [ 6 ¥
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81199849 h 40.50 FIUFLNAT 919 1.33 WHURLNAT 799
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32030 N19EIAABTNLNUNAN AUILLNAARFDTIG 175
AR NNTARLNAATRLAY 88 WIANIEILNUNANY AU
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$9958N8 11 799 WAAT2 TR AP RNUAT UL
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FARNAT NI 2.62 NAALNAT YU 2.09 NaALNAT 119
NRAIUNAADE AINNENT 7.79 RAALNAT N3N9 2.22
TARNAT YU 1.80 HAALNAT 1198198119 7.43

a v

TARLNAT NI 2.14 NARLNAT WU 1.76 NABLNAT 28I

N

o
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