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Abstract

Dam Das, a traditional glutinous rice variety, is mostly grown in Thung Song, Bang Khan and Thung
Yai district, Nakhon Si Thammarat province. It has high yield, good grain physical quality, good milling quality
and rather sticky texture of cooked rice. Currently, the farmer groups increase preferences on growing this
variety and save their own seeds for further planting. This brings about uncertain varietal characteristics as
well as low milling quality. Nakhon Si Thammarat Rice Research Center, therefore, conducted a Dam Das
varietal improvement research to develop a pure line with good cooking and eating quality to be used for
intercropping with young para rubber and oil palm plantation. Dam Das rice samples were collected from
the original growing areas and grown for pure line selection to obtain a line, NSRC14012-20. Research have
been carried out during 2014 to 2021 through the following crop improvement steps, i.e., pure line selection,
varietal observation, yield and agronomic character evaluation, 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, analysis of nutritional value and farmers’ acceptance evaluation. The promising line was
subsequently approved by the Varietal Releasing Committee of the Rice Department to be a certified variety,
“Dam Das 20”. It is a photoperiod-sensitive glutinous rice with flowering date (50% flowering) around
September 14" to October 4" (dry seed dibbling) and harvesting date at late October to early November. It
has erect plant type, moderately strong culm, 155 cm height, 56.0 cm leaf length, 2.0 cm leaf width, 30.6 cm
panicle length, mostly compact panicle, good seed setting (193 fertile seeds per panicle). The average field
yields when intercropping with young oil palm and para rubber were 398 and 407 kg/rai, respectively. It has
black tip and straw-colored seed hull, purple dehulled grain, slender grain shape, 8.82 percent protein
content in brown rice, non-aromatic and moderately soft texture of cooked rice. Remarkable features of Dam

Das 20 are high yield, good milling quality, good grain physical quality, high nutritional value and high
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anthocyanin content. It is recommended to be grown as an intercrop in young oil palm and para rubber

plantation in Nakhon Si Thammarat and nearby provinces. Caution should be taken as this variety is moderately

susceptible to blast at seedling stage and bacterial leaf blight diseases, and highly susceptible to brown

planthopper.

Keywords: glutinous rice, Dam Das 20, photoperiod-sensitive, varietal improvement, yield, grain physical
quality, milling quality, nutritional value, an intercrop in young oil palm/para rubber plantation,

Nakhon Si Thammarat province
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Fig. 2 Culms of Dam Das 20 at heading stage
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Fig. 3 Culms of Dam Das 20 at ripening stage

Fig. 4 Dam Das 20 cultivated in upland rice under intercropping with new oil palm trees plantation
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Fig. 6 Panicle length of Dam Das 20

Table 1 Yields and agricultural characteristics of Dam Das 20 compared with Dam Das
(local) and Dawk Pa-yawm grown under intercropping with oil palm trees at Thung

Song, Nakhon Si Thammarat in 2018

, Height No. of Flowering date Yield"
Variety Index (%)
(cm) panicles/hill (50%) (kg/rai)
Dam Das 20 155 1" 13 Sept. 380 a 115 174
Dam Das (local) (ck.) 157 10 13 Sept. 330 a 100 -
Dawk Pa-yawm (ck.) 146 10 8 Sept. 218 b 100
CV (%) 19.6

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

by DMRT
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ENNBYNEAY ANTAUAIATEITNIT T W.A. 2562 waz
2563 WFLiLNaNARTasdImHEaRUgANAN Y 20
fudhawisniugA e uazmenNten WU
Tnenade 2 3 Framdaaiugsang 20 Wduaudaiads
407 Alanfusiald qqndﬁﬁuﬁﬁﬂmﬁwﬁﬂqﬁu (387
Alansusiald) uaziugnannzaan (391 Alansusiald)

Table 2 Yields of Dam Das 20 compared with Dam Das (local) and Dawk

Pa-yawm in on-farm yield trials grown under intercropping with oil

palm trees at Thung Song, Nakhon Si Thammaratin 2019 and

2020
Variety Yield (kg/rai)” Index
2019 2020 Average (%)
Dam Das 20 344 a 451 a 398 109 101
Dam Das (local) (ck.) 313 b 416 b 365 100 -
Dawk Pa-yawm (ck.) 284 b 507 a 396 100
CV (%) 14.5 11.2

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

significantly different at 5% level by DMRT
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Table 4 Yields of Dam Das 20 compared with Dam Das (local) and Dawk
Pa-yawm in on-farm yield trials grown under intercropping with

rubber trees at Thung Song, Nakhon Si Thammarat in 2019

and 2020
Variety Yield (kg/rai)” Index
2019 2020 Average (%)
Dam Das 20 365a 448 a 407 105 104
Dam Das (local) (ck.) 364 a 409 b 387 100 -
Dawk Pa-yawm (ck.) 335b 446 a 391 100
CV (%) 12.0 16.8

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

significantly different at 5% level by DMRT

Faeay 5 uaz 4 AMNATAL (Table 4)

AVUANEUENNNITNEAT WU TramTlaniug
ANANL 20 ﬁmm@;\m?ﬁ 152 LTURLNAT JUaaNARN
ag/lutag 15-18 ey Sruansneranaiads 11994
(Table 5)

3. ANHNAUNUABTSALATUNAIARSINY
3.1 ANAIUNIUEe [7AT9
3.1.1 lanusiazeiznan (leaf blast) ANLTLNIN

!
a = o Y o Y

A
NAutIda1199nqe 2 faUqn uazAudITaI19

a

= o v [

uAIAIEIINIIT 3 fglgn wudn AdueRandiaings
dowtianiuganne 20 Aeudaauuesielsnudly
naunll 2561/2562 uazdeuualunguill 2562/2563

c

dounaudidadauasAzossnst 410wmilaaiug
AAe 20 Aeudesuniusalealud lugguill
2561/2562 Aauinseauuelunguill 2562/2563 uaz
Aaudresinumu lunguntl 2563/2564 (Table 6)

3.1.2 Tspuavluniis (bacterial leaf blight)
piunsTieueRsdings 1 w.e. 2563 wudn 41
WHEIRLEAN AN 20 Aawdesauuasialsnanluui
(Table 7)

3.2 AINAIUNIUABUNANAR T

3.2.1 magnszlnadingia (brown plant-
hopper) AflunsfigueRdednasings @ w.a. 2564
WU drawiaiugAinne 20 saunenaLwAn

a

3ansaTIn1sdne U9 12 a1fui 2 nangaAN - fuinAN 2564

N9 lppRLN AR NN IINAIRNAITAZ9TAT (Table 8)

4. msnauduassailalulnsiay

pntunislunlasineasns duislng dua
wnTs 81NeYNa ANTAUAIATEIININT T W.A. 2563
%'uﬂuﬁuqmvifwﬁz Audungn Usunaunsadng
Aaudnesn AugaNANysafIasAus wud nsld
{lalulnsiaurinlinanandiamiaaiuganinne 20
gandmsldlatlelulpsiau ishan 3 Alansilulnsia
sinls nanandaiiaduuslaiuansnefunieadnn
aldije Tulnsiau g 6 Alansilulnnausals 410
nauguesdeielulniauldd Wuandneds 407
Alansusials adnalafionu lilgUuuunisnevauassie
{Jelulnsiauiidaiau (Table 9)

annIsfinudn Framiaaiugiiane 20 pau
auasretelulnnaus Sumanzdmiulgnluszuy
inmsnesueiiy videnemsune defliaduntsuan
pin
5. ADMWLNAANNNILAW ATNNNNGR AGININ
WAANIGLAN ANIWNNTUIRNLAzFULTENY
WRZAMAMNIATUINTS

5.1 AQUNINNAANNAIENIN UAZARNINNTE
damtleaiugaa1e 20 Wasnuandnig fuqn
AnNENERLAY 10.47 Hadiums ndn9 3.04
HaRLuAT W0 2.05 HaAwAT 119ndeddnn AN
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Table 6 Reaction of Dam Das 20 to leaf blast disease by upland short row tests at
Phattalung and Nakhon Si Thammarat Rice Research Centers in wet
season 2018/2019, 2019/2020 and 2020/2021

Crop year Variety Reaction”
PTL NSR
WS 2018/2019  Dam Das 20 MS MR
Tetep (resist ck.) R
Hahng Yi 71 (resist ck.) R
Khaw Dawk Mali 105 (suscept. ck.) HS HS
Khao Tah Haeng 17 (suscept. ck.) S S
WS 2019/2020  Dam Das 20 S MS
Tetep (resist ck.) R
Hahng Yi 71 (resist ck.) R
Khaw Dawk Mali 105 (suscept. ck.) HS HS
Khao Tah Haeng 17 (suscept. ck.) HS HS
WS 2020/2021  Dam Das 20 - MR
Tetep (resist ck.) -
Hahng Yi 71 (resist ck.) -
Khaw Dawk Mali 105 (suscept. ck.) - HS
Khao Tah Haeng 17 (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 : PTL = Phattalung, NSR = Nakhon Si Thammarat

WS = wet season, - = not conducted

Table 7 Reaction of Dam Das 20 to bacterial leaf blight by clipping

method tests at Phattalung Rice Research Center in 2020

Variety Reaction”
Dam Das 20 MS
Nam Sa-gui 19 (resist ck.) MR
RD23 (resist ck.) MR
Taichung Native 1 (suscept. ck.) HS
Khao Dawk Mali 105 (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
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Table 8 Reaction of Dam Das 20 to brown planthopper, population from

Songkhla province conducted in greenhouse at Phattalung

Rice Research Center in 2020

Variety Reaction”
Dam Das 20 HS
Chai Nat 1 (resist. ck.) MR
Taichung Native 1 (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

Table 9 Average vyields of Dam Das 20 at different rates of nitrogen

application

in Tha Sae soil series grown under intercropping

with rubber trees at Thung Song, Nakhon Si Thammarat in 2020

Rate of fertilizer
(N-PZOB-KQO kg/rai)

Yield (kg/rai)

0-6-4 270 b
3-6-4 334 ab
6-6-4 407 a
9-6-4 379 a
12-6-4 356 ab
CV (%) 13.7

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

different at 5% level by DMRT

\AE 7.44 Tadmms 019 2.44 faAwas v 1.80
fadwwes g1l313i3e9 (Fig. 7) Anunawnns@nauin ledne
Fauaciudng Seaaz 60.7 dmindhaulden 28.4
n5uEe 1,000 WAR 178 10.4 Nlansusieda (Table 10)
5.2 AQUNIWNAANIIAT UAZATANINNTYIEN
uazsulzyu dramtiaaiugaane 20 Hlsunn
Tsfiu 8.82 wlefifus Arnnsaaraiudnlusasi
anugfiutlgnen snwosdognlidnduves Aawdn
Aoty Aeudnmtianuaziu (Table 11, Fig. 8)
5.3. AAMNINTUINIG UTCILPREN CaPy by
AasAnlnauInsludnamiiaaiuganane 20 wudn

= 1 a a = v 1 a a = a a =
N@Wﬁ‘ﬂ@}l'ﬂﬁﬂﬂuﬂ IlﬁLLﬂ IATNUL 1 IATHUL 2 LAY

AmnAud 3 U5u104 0.045 0.009 WAz 0.340 NAANTN
fia 100 NFN ANANAL HuAaldan 14.60 Radniuse
100 NFN 818M8N 0.79 Aa@dnFNsia 100 NIN Yol
AU YYABATEIIN (total antioxidant) 242.87
Jaandu TE 6 100 nfu anthocyanin WUANT
Kuromanin (cyanidin-3-glucoside) 1/su1ns 905.48
Haansusanlaniu waz polyphenolic compound
204.43 fiadnsusenlaniu ansfing ldun catechin,
tannic acid, rutin WaZ isoquercetin 13104 162.70,
49.81,3.77 uay 10.34 aaniumanlanii AuaAL
(Table 12)
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Table 10 Grain physical characteristics and milling quality of Dam Das 20 conducted at Pathum Thani Rice

Research Center in 2021

Characteristic/quality Dam Das 20
Seed color :
Paddy rice straw with brown spot
Brown rice black

Seed size (mm)

Paddy rice, length 10.47+0.34
width 3.04+0.11
thickness 2.05+£0.06
Brown rice, length 7.44+0.24
width 2.44+0.09
thickness 1.80+0.05
length/width 3.05£0.13
shape slender
Milled rice, length 6.99+0.22
width 2.30£0.09
thickness 1.71+0.05
Chalkiness -
Paddy weight (g/1,000 seeds) 28.4

(kg/20 litres) 10.4
Milling quality (%)

Whole kernel and head rice 60.7

Husk 25.0

Bran 7.6

Broken seed 6.7

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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Fig. 7 Paddy rice (top), brown rice (middle) and milled rice (bottom) of Dam Das 20

Fig. 8 Cooked brown rice of Dam Das 20
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Table 11 Grain chemical quality and cooking and eating quality of Dam Das 20
conducted at Pathum Thani Rice Research Center and Nakhon Si

Thammarat Rice Research Center in 2021

Quality Dam Das 20

Chemical quality

Amylose content (%) 5.87+0.01
Protein content (%). 8.82+0.04
Alkali spreading (1.7% KOH) 7.0
Gelatinization temp low

Quality of cooked rice

Cooking (milled rice : water by weight) 1:1
Aroma 1.60
Glossiness 7.16
Cohesiveness 7.49
Softness 7.76

Amylose content (%) : < 20 = low, 20-25 = intermediate, > 25 = high
Alkali spreading (1.7% KOH) : 1-3 = high, 4-5 = intermediate, 6-7 = low
Aroma : 1 = none, 5 = intermediate, 9 = high

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

Table 12 Nutritional value of Dam Das 20 analysed by the Cetral Laboratory (Thailand)
Company Limited

Composition Dam Das 20

Vitamin B

- Vitamin B1 (mg/100g9) 0.045

- Vitamin B2 (mg/1009) 0.009

- Vitamin B3 (Niacin) (mg/1009) 0.340
Calcium (Ca) (mg/100g9) 14.60
Iron (Fe) (mg/100g) 0.79
Total Antioxidant (trolox) (mgTE/100g) 242 .87
Anthocyanin

- Kuromanin (Cyanidin-3-Glucoside) (mg/kg) 905.48

- Polyphenolic compound (mg/kg) 294.43

- Catechin(mg/kg) 162.70

- Tannic acid (mg/kg) 49.81

- Rutin (mg/kg) 3.77

- Isoquercetin (mg/kg) 10.34
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