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RD93 (Pum Puang Mueang Sawng Kwae), a Non-glutinous Rice Variety
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Abstract

In 2019/2020 major and second rice crops in Thailand occupied paddy field of 60.11 and 6.82 million
rai, respectively, of which 88 percent were rainfed areas. With rainfed rice cultivation in the lower northern
region, farmers in some areas grow traditional varieties which are tall and susceptible to lodging, and having
rice blast and bacterial blight epidemics that lead to yield reduction. To provide alternatives for the farmers,
this research aimed at improving rice variety with short plant type, blast and bacterial blight resistance, high
yield, lodging resistance and medium amylose content. Crossing was made between Mudgo/BG367-2 and
Hawm Surin/SPR88096-17-3-2-2 and Phitsanulok 3 (Mudgo/BG367-2//Hawm Surin/SPR88096-17-3-2-2///
PSL3) followed by F2 to F7 pedigree selection and rapid generation advance method to obtain a promising
line, PSL04088-7-R-3-R-2-R-1-R-2-3. The research had been carried out at Phitsanulok Rice Research Center
during 2004 to 2018 through the following crop improvement steps, i.e. 4-row observation, intra- and inter-
station yield trials, farmers’ field yield trials, yield stability 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 the farmers, consumer and rice mill entrepreneurs’ acceptance evaluation.
The promising line was subsequently approved by the Varietal Releasing Committee of the Rice Department
to be a certified variety, “RD93” (Pum Puang Mueang Sawng Kwae). It is a non-glutinous and photoperiod-
sensitive rice with flowering date (50% flowering) around 25-30 October and harvesting date at late November.
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It has erect plant type, 131 cm height, moderately strong culm, green-colored leaf blade, 29.6 cm panicle
length, just exserted panicle, intermediate to spreading panicle type, 184 healthy seeds per panicle
(transplanting method), moderate shattering and the average farmer yield of 767 kg/rai. RD93 has straw-
colored husk, white dehulled grain, slender grain shape, less chalkiness (0.43), good milling quality with
56.30 percent of whole kernel and head rice, medium amylose content (22.82 percent), soft gel consistency,
medium gelatinization temperature, normal cooked rice elongation, creamy white and slightly shiny cooked
rice, and soft texture and slightly sticky cooked rice. Remarkable features of RD93 are blast resistance,
moderate resistance to bacterial blight, lodging resistance and high yield potential (934 kg/rai). It is
recommended for rainfed paddy fields in the lower northern region where farmers require medium maturing
rice varieties. Cautions for this variety are susceptible to brown planthopper and whitebacked planthopper.
Keywords: non-glutinous rice, RD93 (Pum Puang Mueang Sawng Kwae), varietal improvement, photoperiod-
sensitive, short plant type, lodging, blast, bacterial blight, grain quality, milling quality, cooking
and eating quality, rainfed paddy fields, lower northern region
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Fig. 1 Pedigree of PSL04088-7-R-3-R-2-R-1-R-2-3 (RD93 (Pum Puang Mueang Sawng Kwae))
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Fig. 3 RD93 (Pum Puang Mueang Sawng Kwae) at flowering stage

Fig. 4 Panicles of RD93 (Pum Puang Mueang Sawng Kwae)

Table 1 Yield of RD93 (Pum Puang Mueang Sawng Kwae) compared with Khao Dawk Mali 105

(KDML105) in intra-station yield trials at Phitsanulok Rice Research Center in wet season,

2011
Variety Yield Index No. of panicles/hill Height  Flowering date  Lodging
(kg/rai) (%) (cm) (%) (%)
RD93 783 a 103 13 132 1 Nov. 0
KDML105 761 b 100 10 189 18 Oct. 80-100
CV (%) 5.7

Means in the same column followed by a common letter are not significantly different at 5% level
by DMRT
Source: AugMatdafnnlan gueRdadiodauim uazguRdadinanys (2554)

q
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Table 2 Yields and agricultural characteristics of RD93 (Pum Puang Mueang Sawng Kwae) compared with

Phitsanulok 80 (PSL80) RD35 and RD67 in inter-station yield trials at 3 Rice Research Centers (RRC)
during 2011-2016

Variety Yield (kg/rai) Avg Index Flowering date Height  No. of panicles
PSL CNT LBR (kg/rai) (%) (cm) per hill

2011
RD93 814 a -* 775 a 794 103 103 24-26 Oct. 132 8
PSL80 756 a -* 790 a 773 100 24-26 Oct. 153 8
RD35 765 a -* 777 a 771 100 15-19 Oct. 142 10
CV (%) 6.6 8.2

2012
RD93 708a 567a 672a 649 106 110 19 Oct.-1 Nov. 130 11
PSL80 652b 597a 586Db 612 100 22 Oct.-1 Nov. 143 10
RD35 656b 491b 622Db 590 100 12-19 Oct. 142 11
CV (%) 7.2 10.1 1.5

2013
RD93 757ab 747a 624Db 709 98 106 22-30 Oct. 132 10
PSL80 840a 597b 727a 722 100 24-30 Oct. 160 11
RD35 728b  589b 693ab 670 100 13-17 Oct. 148 11
CV (%) 8.3 7.1 8.8

2015
RD93 817a 675a 795a 762 98 115 28-30 Oct. 137 11
PSL80 910a 583a 823D 772 100 26 Oct. -2 Nov. 158 11
RD35 897a 391b 707a 665 100 18-24 Oct. 146 10
CV (%) 1.9 14.6 10.2

2016
RD93 637a 779a 721b 712 107 107 20-30 Oct. 129 9
RD35 684a 428c 876a 663 100 14-24 Oct. 140 10
RD67 541a 59%b 864a 667 100 22 Oct. -1 Nov. 128 11
CV (%) 29.3 12.6 15.4

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

level by DMRT

* Flood

Rice Research Centers: PSL = Phitsanulok, CNT = Chai Nat, LBR = Lop Buri
Sources: AutMAtdaNEalan gueRdadnadeaum uazAuRaadnnanys (2555, 2556, 2557, 2559 Uay 2560)
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Faaar 3 HAINGY 132 LURINAT Lﬁﬂﬂdqﬁuﬁj
19RRNNZA 105 (189 LHLALNAT) Jaanaen (3aeaz 50)
1 waypAnnen lfnevindy lusnsfiiuginaeenusd
105 {nsvinanFesas 80-100 UATHAUIUIIFENS
13 994 (Table 1)

2.2 MaFELTIELNANAS WASANBUENNATT
inmsszvaeaniid aiiunefiaudidadiafiengdan
FEWN wazany3 Uil 2554-2559 wud

W.A. 2554 §19WUE NU93 (WNNAUNEIABILAT)
Whandnads 794 Alaniusiels gandwivgnglan 80
(773 dlansusials) way n135 (771 Alansusials) A
Wufeeay 3 way 3 ANANAU (Table 2)

W.A. 2555 §19WUE N293 (WNNAUNEIABILAT)
Iandnads 649 Alaniusiels gandwivgnilan 80
(612 Alansurals) uar na35 (590 Alansusals) Saeay
6 Waz 10 MNAAL (Table 2)

W.A. 2556 119WUE NU93 (WNNANEIABILAT)
Iandniade 709 Alansusiels shndwigAengdan 80
(722 Alansusials) usigendnwug nass (670 Alaniy
sials) FoeaY 2 WAy 6 MNANGL (Table 2)

W.A. 2558 119WUE NU93 (WNNAUNEIABILAT)
Wandnadn 762 Alansusiels shndwigRsngdan 80
(772 Alansusials) usgendniug nu3s (665 Nlaniu
fals) Sy 2 WAL 15 AMNATAL (Table 2)

W.A. 2559 §19%WUE NU93 (WNNINBIABILAT)

Iuandnads 712 Alansusiels gendniig nuss (663
Alansusials) uwaz n167 (667 Nlansusals) fatay 7
LAY 7 ANNANAU (Table 2)

Ineiadzannnimanas 5 1 wudy 4G N293
(WHNLHBIABINAT) WaanAniadg 725 Alaniusie
15 gendiugiwnylan 80 (720 Alanfusiald) nu3s
(671 Alansusials) uay na67 (6670 laniusals) Sy
18 LAY 9 MNANAU (Table 3)

AMFUANHUENNNIANEAT AINNINARES 5 T
WU 4199%Ug N293 (WuNaaLHeIaR9UAY) HANEA
129-137 [WURAWNAT T1aanAan (5aaaz 50) 19 AATAN
-1 ‘qu%mﬂu WATHANUILUIINFBNE 8 -11 599 (Table 2)

2.3 NSLFELITIEUNANAS UASANHUENNNIT
inwmsluuzEgF suiunisluilasninemsnad
anipinnylan Nams giitsll uATaIIsH ANLT LAY
az1j3 lunaunt 2560-2561 Wudn

W.A. 2560 119WUE NU93 (WNNUNBIABILAT)
IWuandniade 773 Alanfusiels gendasiug
wunylan 80 (653 Alansusiald) Andusasay 18
(Table 4)

W.A. 2561 §19WUE NU93 (WNNAUNEIABILAT)
IWuandniade 761 Alanfusiels gendasiug
Wwoylan 80 (598 Alansusalsd) waxr na67 (671
Alansusials) Andusesaz 27 way 13 AANATAL
(Table 4)

Table 3 Average yield of RD93 (Pum Puang Mueang Sawng Kwae) compared
with Phitsanulok 80 (PSL80), RD35 and RD67 in inter-station yield trials

at Phitsanulok, Chai Nat and Lop Buri Rice Research Centers during

wet season, 2011-2016

Yield (kg/rai)

Variety Index (%)
2011 2012 2013 2015 2016 Avg

RD93 794 649 709 762 712 725 101 108 109

PSL80 773 612 722 772 - 720 100

RD35 771 590 670 665 663 671 100

RD67 - - - - 667 667 100

Sources: AutMaed1aNEnlan AueRaadateum uazeuea

2556, 2557, 2559 uaz 2560)
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Table 4 Yield of RD93 (Pum Puang Mueang Sawng Kwae) compared with Phitsanulok 80 (PSL80)
and RD67 in on farm yield trails during wet season, 2017-2018

Variety vield (kgrai) Index (%)

PSL-1 PSL-2 CNT-1 CNT-2 LBR-1 LBR-2 Avg

2017
RD93 754 a 601a 871a 790a 742a 879a 773 118
PSL80 413 b 389b 844a 776a 704a 791a 653 100
CV (%) 15.4 14.8 17.8 9.1 12.8 8.5
2018
RD93 669 a 679a 791a 89%a 712b 820a 761 127 113
PSL80 545 b 463b 642b 808 a 562¢c 570b 598 100
RD67 504 b 543b 713ab 721b 793a 750a 671 100
CV (%) 16.2 11.4 1.8 17.7 7.8 1.4
Means in the same column in each crop year followed by a common letter are not significantly
different at 5% level by DMRT
Locations: PSL-1 = Mueang, Phitsanulok; PSL-2 = Sak Lek, Phichit;
CNT-1 = Nong Chang, U-Thai Thani; CNT-2 = Phaisali, Nakhon Sawan (2017);
CNT-2 = Mueang, Nakhon Sawan (2018); LBR-1 = Kaeng Khoi, Saraburi;
LBR-2 = Sao Hai, Saraburi (2017); LBR-2 = Chai Badan, Lop Buri (2018)
Sources: AutMAtdNElan AugRdsdadtum wazaueRdadnans (2561 waz 2562)

Table 5 Average yield of RD93 (Pum Puang Mueang Sawng Kwae)
compared with Phitsanulok 80 (PSL80) and RD67 in on-farm
yield trails during wet season, 2017-2018

Yield (kg/rai)

Variety Index (%)
2017 2018 Avg

RD93 773 761 767 123 114

PSL80 653 598 625 100

RD67 - 671 671 100

o oV ¥

Sources: AutRaadNenlan Auedaddaum uazguedidedn

=)

AN1Y7 (2561 AT 2562)

Tnenadganmmenes 2 Tluulasninsnang
6 Aadn wudndnariug N193 (Wunawiesaasuag) T
nanAneAL 767 Alansusials gandnugnnylan 80
(625 Alaniusals) waz nu67 (671 Nlansusals) fesas
23 WaT 14 MNATAU (Table 5)
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AMFUANHUENNNIANEAT AINN1INARES 2 T
lundaauinening 6 4audn wud 419ug na93
(WHNILHDIABINAR) HAINGY 120-126 LHURLUAT
Lﬁﬂﬂdﬁﬁuiﬁwmiaﬂ 80 (142 1ufLums) wstlaiumnsing
AN NU67 (119 imuRNmg) Fuaannan (Faeas 50)
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Table 6 Agricultural characteristics of RD93 (Pum Puang Mueang Sawng Kwae) compared

with Phitsanulok 80 (PSL80) and RD67 in on-farm yield trails during wet season,

2017-2018

Variety Flowering date Height (cm) No. of panicles/hill Lodging (%)
2017

RD93 20 Oct. - 2 Nov. 126 10 0

PSL80 19 Oct. - 2 Nov. 142 11 0-100
2018

RD93 20 - 30 Oct. 120 10 0

PSL80 18 - 30 Oct. 142 11 0-30

RD67 22 Oct. - 1 Nov. 119 11 0

= o v = o Y

= o Y

Sources: AugRaadanwnlan AuiRdadiataum uazAueRdadnanys (2561 waz 2562)

20 AAIAN - 2 NOAANIEN WATHAIUIUTIIAEND
10 399 deandiugienglan 80 way nu67 (11999)
P Y P v o & A o
Laifinsinduiduihaafuiug n167 lusnzinug

Wenylan 80 ANN9Wndw feaiaz 30-100 (Table 6)
=~ v a o a
2.4 @dusnmnis inan@s Aiun1g e
UNNHAINT 6 9unluanInuwindaNiaeiy lu
anipinnglan Aans grisIl uATANIIA ANLT UaY
mmﬁ ANINAATD9 Eberhart waz Russell (1966) 114

AUNT] 2561 WL G19WUE N3 (WNWILNBIRDILLAY)
a 9 q

&

Ifuananaag 761 laniusiels zg\mdm@mamm’ﬁﬂ
geanImaand (677 Alansusiels) TnefiFndutlssans
Finsadu (b) Fleanmuandesdeliwint 0.889™
felaiumnsineann 1 lumneadn uazAneniainng
AAAziLlngaAtTe9AIN LT 390 (deviation mean
square) WNfu 1,257™ FelluAnFnan 0 lunneada
Wamdn 419WUE N193 (WUNIHBIADILAY) |
@l N Ng Wnanangs amnsnlsusa i luiane

anmunden armnsnii lgnlununsine Idetna

Table 7 Yield stability of RD93 (Pum Puang Mueang Sawng Kwae) compared with Phitsanulok 80 and

RDG67 at farmer’s fields in lower north region in wet season, 2018

Yield (kg/rai)

Variety Dev-MS"  b?
PSL-1 PSL-2 CNT-1 CNT-2 LBR-1 LBR-2  Avg ‘
RD93 669 679 791 896 712 820 761 1,257 0.889™
Phitsanulok 80 545 463 642 808 562 570 598 3,797 1.103™
RD67 504 543 713 721 793 750 671  6,140® 1.007™
Mean (environment) 572 562 715 808 689 713 677
Index (environment) -104.1  -115.1 386 131.6 123 36.6

"Dev-MS = deviation mean square, ns = not significant from 0

2/bi = regression coefficient, ns = not significant from 1

Locations: PSL-1 = Mueang, Phitsanulok; PSL-2 = Sak Lek, Phichit; CNT-1 = Nong Chang, Uthai Thani
CNT-2 = Mueang, Nakhon Sawan; LBR-1 = Kaeng Khoi, Saraburi;
LBR-2 = Chai Badan, Lop Buri

Source: AutRAadRenlan AuiRaadadeum uazAuRAud1ans (2562)
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¥ ¥ =
N4192919 TagAN LI UIBIRN NI ARAN R KA
1 a v 1 o A o '8
naznusianananian douiugisnlan 80 waswug
n167 linananLeat 598 uay 671 nlansusals A
AP BAHLADETNINNNT WRALAR ALTWAY (Table 7)

3. ANMNAUNUABTSA UWAZUNRIARSTD
3.1 AuA N Iuae lsA 19

3.1.1 T9plusl (blast disease) Athiun1glu
Zm’]‘WLLﬂ@\Wlﬂ@'ﬂ\Tﬁ@uﬂ?’ﬁ/ﬂiﬂﬁﬂﬂﬂ@ﬂ ANLT uaz
daum Tl w.a. 2558-2561 wudn d1anug na93
(W:quuﬁ@mmum) waneliTenf1unIuga feide
s lsandfiguiAsadiafivnlan uasafizen
Frumuainunuge sedeawnleeliRgudis
dadeuin wazuanslisanAeudrediuniuis
Frunuge sedeanmnlsalvidgudidadnaany
(Table 8)

3.1.2 Tsmaauluwiis (bacterial leaf blight
disease) Aiiunsluannieunaaasiiguiidudng
Werolan uavdaum Tutl w.a. 2558-2561 wudn 419

N

-

g N293 (WNNHEIADILAY) LanaL e ganue

a
1 ¥

sraudefuniu sedaanunlsaaaulunien

= oo v a

uthaadnaisnlan uazuansljisenreudnsgenue

bem Db =

% 1

DNAUNIY ﬁmL%@mLW;T@M@U‘LULLﬁqﬁ@uﬂ?f«Tﬁ’m
Feum (Table 9)
3.2 AN AR LN ANAR T

3.2.1 ngﬂﬂiﬂmmaﬁ”}m@ (brown plant-
hopper (BPH)) Afiunslugan nEounnandd
AueRaadafsnylan duum uazanys ssudna d woa.
2558-2561 WL 119WUE N93 (WHNUNBIABIUAT)
wanaLlfizengauuaNININA LN fatlszansunad
Fadpfisoglan uanfisendeuweirendnageius
AL mnTiuasnindun uazuanaljnsanAey
dsgennaiefiuniu satlsansunasdamninanys
(Table 10)

3.2.2 magnszlnandeana (whitebacked
planthopper (WBPH)) Atiiunnslugn nizaunnaad
fauisednafivaglan ssudne  w.e. 2558-2561 wu
47 41990 N293 (WuWIuHBIAeIwA) uaAsUTEN
Aaud19Eauue Aadszainsunasdandnienlan

3a1531n134e O7 13 atfud 2 nengrau - SulnAN 2565

(Table 10)

4. msnauduassailalulnsiay

sufiunnsfiauisadnfinagtan Faum uaz
anij3 qaunll 2561 Tnnutlamenesiiguisadng
fivnslan Wemwdluauwiies Auflannuganaaysel
Aandnage ulamaaesiiguiidadadaum e
WuAuman Aullaougananysafiunany uas
wawmeansfigudisadioanyd deauduRusau
witen fanugananysafin neseuiuilsulnsiau
5 dm90 Ao 0 4 8 12 uaz 16 Alaninlulnsiausials
WU

AueRdedatenylan nsldilelulnsiau dnsn g
Alansululnsiausials d19g na93 (Wunaaiiiesany
wao) inanas lduanssainiledns 12 waz16
Alansululnaiausials Tnelinandnszudne 820-841
Alansusials wilinananganianislaldily (728
Alansusials) uazlailadna 4 Alansululnsausials
(757 Alandusiald) ataldpdAtynieats uazigl
LULNIABLAWALTLAURTS (Y = 736+8*x : I = 0.87%)
(Table 11, Fig. 5)

AusRAtdnadeuy uazAusRaadnoanis nns

il lulnnauiieng 4-12 Alansululnsiausiels 419
Wi N293 (WNWILHDIABILAY) uanAnRNT us
nanARazanasisns 16 Alanululpaiausiels Tas
nsldilelulnsiaunndn linananliuansdieann
nsllldile wazlilgduvunisnevanassails
ulmsiaufida L@u%qmmamm%’wﬁuim% (WHW
\HB9andULAY) ﬁ«nnLLﬂm‘wM@uﬁ@uﬂ?ﬁﬂﬂﬂﬁﬂmmg
azdne 983-1,133 Alaniwsels wasiigudisudng
ANLT agj3rudne 653-728 Alanusials (Table11)
AnMTMARBTeANHw Sdedainadn nsldie
lulnsaufigng 4-12 Alansululnnausels nauds
2999190 UE N293 (WHWIUHBIABILAY) Lﬁufﬁuqa
unnndnldldileulnsau wiileldilslulnnaud
sh1 16 Alansululpaiausiels nandndriazGuanas

5. ADMWLNAANTNNILNW ATNINNNGE AGININ
LWAAMLLAT LAZAMMWMTUIANIAZS LTz
5.1 AQUNINNAANNAIENIW UAZARNINNTE
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Table 8 Reaction of RD93 (Pum Puang Mueang Sawng Kwae) to blast disease
compared with Phitsanulok 80 (PSL80), RD35 and RD67 conducted in
experimental fields at 3 Rice Research Centers (RRC) during 2015-2018

Variety Reaction”
PSL CNT LBR
2015
RD93 HR R MR
PSL80 S MS MS
RD35 - MS -
Hahng Yi 71 (resist. ck.) HR R HR
Khao Dawk Mali 105 (suscept. ck.) HS HS HS
Khao Tah Haeng 17 (suscept. ck.) MS MS MR
2016
RD93 HR HR
RD35 S MS S
Hahng Yi 71 (resist. ck.) HR HR HR
Khao Dawk Mali 105 (suscept. ck.) HS HS HS
Khao Tah Haeng 17 (suscept. ck.) S MS MR
2017
RD93 - HR HR
PSL80 - HR HS
RD67 - HR HR
Hahng Yi 71 (resist. ck.) - HR HR
Khao Dawk Mali 105 (suscept. ck.) - HS HS
Khao Tah Haeng 17 (suscept. ck.) - R MR
2018
RD93 HR HR R
PSL80 MS S HS
RD67 HR HR MR
Hahng Yi 71 (resist. ck.) HR R HR
Khao Dawk Mali 105 (suscept. ck.) HS HS HS
Khao Tah Haeng 17 (suscept. ck.) MS MS MR

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: PSL = Phitsanulok, CNT = Chai Nat, LBR = Lop Buiri
Sources: AutRAtdNEnylan AuRAtdadum uazAuTRAadaNLF (2559, 2560
2561 ey 2562)
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Table 9 Reaction of RD93 (Pum Puang Mueang Sawng Kwae) to bacterial leaf blight
disease compared with Phitsanulok 80 (PSL80), RD35 and RD67 conducted
in experimental fields at Phitsanulok and Chai Nat Rice Research Centers
during 2015-2018

Variety Reaction”
PSL CNT
2015
RD93 MR R
PSL80 HS R
RD35 MS R
IRBB5 (resist. ck.) R R
IRBB21 (resist. ck.) R MR
RD7 (resist. ck.) MS MS
RD9 (suscept. ck.) S S
2016
RD93 S MS
RD35 HS MR
IRBB5 (resist. ck.) R R
IRBB21 (resist. ck.) R R
RD7 (resist. ck.) MS S
RD9 (suscept. ck.) S S
2017
RD93 MR MR
PSL80 HS S
RD67 S S
IRBB5 (resist. ck.) R R
IRBB21 (resist. ck.) R MR
RD7 (resist. ck.) MR HS
RD9 (suscept. ck.) MS HS
2018
RD93 MR MR
PSL80 HS S
RD67 S MS
IRBB5 (resist. ck.) R R
IRBB21 (resist. ck.) S S
RD7 (resist. ck.) MR S
RD9 (suscept. ck.) MS 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
Sources: Authatdanlan AuRaadadtum uazaueRatdaanis (2559, 2560,
2561 kay 2562)
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Table 10 Reaction of RD93 (Pum Puang Mueang Sawng Kwae) to brown planthopper (BPH) and

whitebacked planthopper (WBPH) compared with Phitsanulok 80 (PSL80), RD35 and RD67

conducted in greenhouses at 3 Rice Research Centers during 2015-2018

Reaction”
Variety BPH population from WBPH population from
PSL CNT LBR PSL
2015
RD67 HS S MS MS
PSL80 HS S HS MS
RD35 HS S HS MS
Rathu Heenati (resist. ck.) R R R
PTB33 (resist. ck.) MR R MS
Taichung Native 1 (suscept. ck.) HS HS HS S
2016
RD93 MS MS MS MS
RD35 S S S MS
RD67 MS MR MS MS
Rathu Heenati (resist. ck.) MR R MR -
PTB33 (resist. ck.) R MR MS -
Taichung Native 1 (suscept. ck.) HS HS HS HS
2017
RD93 R MS MS MS
PSL80 MS MS MR MS
RD67 HS MR MS MS
Rathu Heenati (resist. ck.) MR MR MR -
PTB33 (resist. ck.) MS MR R -
Taichung Native 1 (suscept. ck.) HS HS HS HS
2018
RD93 MS MS R MS
PSL80 S MS MS MS
RD67 HS MS R S
Rathu Heenati (resist. ck.) MR R - -
PTB33 (resist. ck.) MR R R -
Taichung Native 1 (suscept. ck.) HS HS HS HS

1)

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: PSL = Phitsanulok, CNT = Chai Nat, LBR = Lop Buri
Sources: AugRAtdNElan AueRdsdadtumn uaraudRdEdanys (2559, 2560, 2561 LAY 2562)
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Fig. 5 Nitrogen response of RD93 (Pum Puang Mueang Sawng Kwae) at Phitsanulok Rice Research

Center in wet season, 2018

Table 11 Average yield of RD93 (Pum Puang Mueang Sawng Kwae) at different
rates of nitrogen application at Phitsanulok, Chai Nat and Lop Buri Rice

Research Centers in wet season, 2018

Rate of fertilizer Yield (kg/rai)”
N-P,0,K O (kgrai) PSL CNT LBR
0-6-6 728 b 983a 653 a
4-6-6 757 b 1,052 a 669 a
8-6-6 820a 1,055 a 677 a
12-6-6 841a 1,133 a 728a
16-6-6 836 a 1,043 a 707 a
CV (%) 3.7 12.2 19.6

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

different at 5% level by DMRT
Rice Research Centers: PSL = Phitsanulok, CNT = Chai Nat, LBR = Lop Buiri
Source: AutMAadrofiwnlan Aueddadiadauin uwazqueidadinanys

(2562)
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AU nAuRAtdfnnlan U WA, 2560-2561
1 £ o & 1 A v v
WU IR UG N293 (WunaeiHesaadwas) ludnaien
WAnE19 1Waananie T19aanauingnn 10.40
RANNAT NI 2.74 HARLNAT AU 2.12 NAALNAT
1111110 1,000 WAA 32.83 N5 Umindqllaan 11.42
a o 1 o £ k% aal 1 =l [3
nlanfusiads d1ndesiidnng guieEen aunan
£19 7.85 NAALNAT N34 2.28 NAALNAT K11 1.89
Nafwung viaslddas (0.43) Anuninnis@anan Tednn
[~ [~ U v v ¥ a [~3
AN AALASAUTN308AY 56.30 11941THIUNALNAR
£19 7.62 NAALNAT N34 2.20 NAAWAT K10 1.83

Aaawms (Fig. 6) Ndutsznevaesdnaansuanend

v

T 1 $a8IAY 95-99 LUAALIND TU 2 Fa81az1-5 WAL ldd

133

©

@

F1NandU @ung0@ud19417 100 wlefidusdu 1
16 (Table 12)

5.2 AQUNIWINAANINIAR UASADUNINNTYNEH

o o a dl = o/ ¥ a
uazFULeniy AdunsnauERdadaNenlan uay
Uil T w.a. 2562 41998 N193 (Wunawdledans
wA2) lud1neilagtunane (Faaaz 22.82) AN
% 1 = a A

pefrauignaat Ngnumniulgniiunans n1stn
FrneudndagniUng (1.59 win) weagnidudnoans

A
e
-
~Ap—
<

1

A o A o py v @ v =

W381194n Aanmusiaendulaniay @3191494 N9
medaAautinamilen uazAauinayn aAvNmtaadn
Y = o A o o P \
ANEILATANIALUBANNG (gram force) HANUALININ
(6,249) WugN4taN 80 (7,286) WFNINNINWUG N167
(5,746) (Table 13)

6. MsEANSUIRINEATNS JUSINA uazEisznay
N15159%

6.1 NIFLIDNTLIBUNHATNTUAZELTINA ALY
nsluuilasuninemsnsuasisnislgnaesinemInsg
Fadaansanuan 5 918 wWisuiieufuiugi
WNEAINIUENLQN (N67 NU15 WATINIABNNZA 105)
Tugaut 2562 wudn 4199g N293 (Wunaulesaes
uen) WianAnszdng 884-934 Alanswsials lada 903
Alansusials gandnsiug na67 (726-879 Alanusials)
e 822 Alansusiels Wug na15 (567 Alaniwsiels)
LAz WUGENIRBNNER 105 (530 Alaniisials) Tnaaaw
LALIBANEAINIFRT1IAUG NUI3 (WHNILHDIABLAD)
Timnnsdiug m@uﬁ’ﬁqﬁuﬁ:ﬁ evannansiuuds nardn
49 wazAunulsn (Table 14)

Fig. 6 Physical grain characteristics of RD93 (Pum Puang Mueang Sawng Kwae):

paddy rice (left), brown rice (middle) and milled rice (right)
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Table 12 Grain physical characteristics and milling quality of RD93 (Pum Puang Mueang Sawng Kwae)
compared with Phitsanulok 80 (PSL80) and RD67 conducted at Phitsanulok Rice Research
Center during 2017-2018

Characteristic/quality RD93 Phitsanulok 80 RD67
Seed color:
Paddy rice straw straw Straw with brown spot
Brown rice white white white
Seed size (mm)”

Paddy rice, length 10.40+0.21 10.25+0.14 10.15+0.19
width 2.74+0.07 2.68+0.06 2.91+0.04
thickness 2.12+0.05 2.02+0.04 2.17+0.06

Brown rice, length 7.85+0.11 7.49+0.12 7.76x0.05
width 2.28+0.06 2.22+0.06 2.36+0.04
thickness 1.8940.03 1.78+0.02 1.89+0.03
shape slender slender slender

(3.45+0.07) (3.36+0.08) (3.26+0.07)
Milled rice, length 7.62+0.17 7.25+0.13 7.74+0.07
width 2.20+0.08 2.16+0.06 2.35+0.03
thickness 1.83+0.03 1.72+0.03 1.85+0.03
Rice classification

Long grain class 1 (%) 95-99 51-85 50-85

Long grain class 2 (%) 1-5 13-44 9-41

Long grain class 3 (%) 0 2-10 1-9

Short grain (%) 0 0 0

Chalkiness 0.4340.33 0.07+0.05 0.88+0.32
Paddy weight (g/1,000 seeds) 32.83+1.54 27.42+1.15 31.23+1.70
(kg/20 litres) 11.42+0.27 11.21+0.11 11.35+£0.33

Milling quality (%)
Whole kernel and head rice 56.30+2.16 58.10+3.00 59.80+8.18

"Average of 6 samples + SD (data from on-farm vield 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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and Pathum Thani Rice Research Centers in 2019

Table 13 Grain chemical quality and cooking and eating quality of RD93 (Pum Puang Mueang
Sawng Kwae) compared with Phitsanulok 80 (PSL80) and RD67 conducted at Phitsanulok

Quality RD93 PSL80 RD67
Chemical quality
Amylose content (%) 22.82+0.01 18.22+0.01 21.12+0.02
Gel consistency (mm) 84.67+1.41 93.00+1.73 54.33+£6.35
Alkaline spreading (1.7% KOH) 5 7 7
Gelatinization temp. moderate low low
(estimated from alkaline spreading)
Elongation ratio 1.59+0.01 1.57+0.01 1.56+0.02
Quality of cooked rice”
Cooking (milled rice: water by weight) 1:1.9 117 1:1.9
Aroma 1.00+0.00 1.00£0.00 2.73+£0.47
Glossiness 6.36+0.50 7.00£0.00 6.82+0.40
Whiteness 7.00+0.00 7.00£0.00 6.82+£0.40
Cohesiveness 6.82+0.40 7.00£0.00 6.91+0.30
Softness 6.36+0.50 7.00£0.00 6.73+£0.47
Softness of cooked rice (gram force)* 26,418 24,406 26,000
Sticky (gram force)* 6,249 7,286 5,746

”Analyzed from 1 sample by Pathum Thani Rice Research Center in 2019
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
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Table 14 Yield and farmers’acceptance of RD93 (Pum Puang Mueang Sawng Kwae) compared with
RD67, RD15 and Khao Dawk Mali 105 (KDML105) in farmers’ field trails conduced at

Phichit province in 2019

Yield (kg/rai)

Location

Reasons for acceptance

RD93  Farmers’ variety

1. Lek district

(Mrs. Arun Ketphichit) 907 862 (RD67) High yield, disease resistance, drought

tolerance

2. Sak Lek district

(Ms. Am-orn Thodsaporn) 910 879 (RD67) High yield, disease and insect resistance
3. Sak Lek district

(Mr. Chaluew Naree) 934 726 (RD67) High yield, disease resistance, strong culms

Avg 903 822 (RD67)
4. Wang Sai Phun district

(Mr. Thongdee Kaewthong) 898 567 (RD15) High yield, disease and insect resistance
5. Sak Lek district

(Ms. Thongkham Kuisri) 884 530 (KDML105) High vield, disease resistance

gmfunisdszidiumannuianalasesguiing
ANBUNNIALNGNINEAING FILAAINWMAN BUNBAN
AN SMIPRART S 25 38 1l Tud 18 Aanax
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ANBTUADIT1IRUE NT93 (WNWISLHBIABILAD) YI4N
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Nawalasedaesdnn wnn Aeudnennn waziunans
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Table 15 Farmers’ acceptance to cooked rice quality of RD93 (Pum Puang Mueang Sawng

Kwae) conducted at Phichit province in 2020

Preference (%)"

Cooking and eating quality*

High Moderately high  Medium  Moderately low Low
Color 76 12 12 0 0
Shape 84 12 4 0 0
Glossiness 48 28 24 0 0
Cohesiveness 32 16 48 0 4
Aroma 20 12 48 20 0
Taste 44 40 12 4 0

* Cooking (milled rice: water by weight = 2:1)

" Evaluated from 25 farmers

Source: Farmers’ group, Sak Lek district, Pichit province
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