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Hawm Huabawn 35 (Krabi 72), a Non-glutinous Rice Variety
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Abstract

Nowadays, consumers are more concerned about food quality and food safety. Traceable system
is a useful tool to foll upland rice is one of the major crop productions in the southern parts of Thailand. This
production system is usually planted as an intercropping with oil palm or para rubber plants or planted after
the termination of oil palm or para rubber plants. An upland rice variety Hawm Huabawn is a local variety
from Krabi province with a red pericarp of the brown rice and has a taro smell when cooking. A pure seed
of this variety is hard to find as most local varieties have been blended whenitis planted in upland conditions.
Recently, Krabi Rice Research Center has developed the process to purify this variety by collection,
conservation and evaluation of Hawm Huabawn variety followed by the process of varietal improvement. The
line number KBIC16003-35 was selected. This line is photosensitive, non-glutinous with an average height
of 147 cm. It has excellent milling qualities with 51% of the total head. The average length of brown rice is
7.75 mm with 2.07 mm width, and 1.71 mm thick. It has an outstanding cooking quality, medium amylose
content of 21.58% with fragrant taro smell with 2AP concentration of 1.46 ppm. Additionally, this rice contains
high levels of antioxidants (581.29 mg eq trolox/100 g). On the occasion of His Majesty the King Rama 10’s
72" birthday in the year 2024, the Thai Rice Department released this line as an upland rice Hawm Huabawn
35 (Krabi 72) variety. This variety is suitable for intercropping with oil palm or para rubber plants or planted
after the termination of these two plants. It has moderate blast disease resistance at seedling, but it is
susceptible to bacterial blight disease and brown planthopper.
Keywords: upland rice, non-glutinous rice, photosensitive, Hawm Huabawn 35 (Krabi 72), red pericarp brown

rice, fragrant, antioxidants, palm and para rubber intercropping
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Table 1 Soil properties of Kor Hong soil series in on-farm field trials at Krabi province in wet

season 2022

Property

Kor Hong soil series

pH (1:1)

Organic matter (%)
Available P (mg/kg)
Extractable K (mg/kg)

4.87
1.26
1.86
35.10

Acidity (pH) (soil:water = 1:1):

< 4.5 = extremely acid, 4.5-5.5 = strongly acid, 5.6-6.5 = moderately acid,

6.6-7.3 = neutral, 7.4-8.4 = moderately alkaline, > 8.4 = strongly alkaline

Organic matter (%):

< 0.5 = very low, 0.5-1.0 = low, 1.1-1.5 = moderately low, 1.6-2.5 = medium,
2.6-3.5 = moderately high, 3.6-4.5 = high, > 4.5 = very high

Available phosphorus (mg/kg):

<7 = verylow, 7-12 = loe, 13-24 = medium, 25-50 = high, > 50 = very high

Extractable potassium (mg/kg):

<16 = very low, 16-30 = low, 31-60= medium, 61-120 = high, > 120 = very high
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Fig. 2 Hawm Huabawn 35 (Krabi 72) at flowering stage
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Fig. 3 Culm at heading stage of Hawm Huabawn 35 (Krabi 72)

Fig. 4 Hawm Huabawn 35 (Krabi 72) at ripening stage
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Fig. 6 Physical grain characteristics of Hawm Huabawn 35 (Krabi 72): paddy rice (left), brown rice (middle)

and milled rice (right)
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Liuansemeadaruigidade 62 Jelinandnieas
473 Alaniusials Anluiasas 1 (Table 4)
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Table 2 Yields and agricultural characteristics of Hawm Huabawn 35 (Krabi 72) in inter-station yield trails

at Krabi Rice Research Center, wet season 2020

Variety Height No. of panicles Flowering date Yield Index
(cm) per hill (kg/rai)
Hawm Huabawn 35 146 10 23 Sept. 422a 101 107
Hawm Huabawn (local var.) 161 9 23 Sept. 419a 100
Dawk Kha 50 (ck.) 148 9 25 Sept. 395a 100
CV (%) 9.64

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

DMRT

Table 3 Yields of Hawm Huabawn 35 (Krabi 72) in on-farm yield trails at Khao Phanom and Nuea Khlong

districts, Krabi province, wet season 2021-2022

Yield (kg/rai)

Variety 2021 2022 Avg Index
Khao Phanom Nuea Khlong  Khao Phanom
Hawm Huabawn 35 496 a 435 a 468 a 466 105
Dawk Kha 50 (ck.) 478 a 406 a 443 a 442 100
CV (%) 6.78 9.09 10.8

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

Table 4 Yields and agricultural characteristics of Hawm Huabawn 35 (Krabi 72) in on-farm yield trails

at Thung Song district, Nakhon Si Thammarat province in wet season 2022

Variety Height (cm) No. of panicles/hill Yield (kg/rai) Index
Hawm Huabawn 35 152 8 470 a 99
Med Fai 62 (ck.) 161 10 473 a 100
CV (%) 17.9

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

by DMRT
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Table 5 Agricultural characteristics of Hawm Huabawn 35 (Krabi 72) in on-farm yield trails at Khao Phanom

and Nuea Khlong districts, Krabi province, wet season 2021-2022

2021" 20227 Avg
Variety Flowering Harvesting Flowering  Harvesting Height  No. of panicles
date date date date (cm) per hill
Hawm Huabawn 35 17 Oct. 16 Nov. 21 Sept. 23 Oct. 147 10
Dawk Kha 50 (ck.) 19 Oct. 17 Nowv. 22 Sept. 24 QOct. 150 9

Planting date: 16 Jul., 714 Jun.

Table 6 Reactions of Hawm Huabawn 35 (Krabi 72) to leaf blast disease conducted
in experimental fields at Krabi and Phattalung Rice Research Centers in wet
season 2021 and 2023

Variety Reaction”
KBI PTL
2021
Hawm Huabawn 35 MR R
Khao Tah Haeng 17 (suscept. ck.) MS MS
Khao Dawk Mali 105 (suscept. ck.) HS HS
Hahng Yi 71 (resist. ck.) MS MS
2022
Hawm Huabawn 35 R R
Khao Tah Haeng 17 (suscept. ck.) HS HS
Khao Dawk Mali 105 (suscept. ck.) HS HS
Pathum Thani 1 (suscept. ck.) HS HS
TTEP (resist. ck.) HR HR
Hahng Yi 71 (resist. ck.) MS MS

"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: KBI = Krabi, PTL = Phattalung
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Table 7 Reactions of Hawm Huabawn 35 (Krabi 72) to bacterial blight

disease conducted in greenhouse at Phattalung Rice Research

Centers in 2023

Variety Reaction”
Hawm Huabawn 35 S
Taichung Native 1 (suscept. ck.) MS
Khao Dawk Mali 105 (suscept. ck.) HS
Nam Sa-gui 19 (resist. ck.) 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
Rice Research Centers: KBl = Krabi, PTL = Phattalung

Table 8 Reactions of Hawm Huabawn 35 (Krabi 72) to brown planthopper

(BPH) conducted in greenhouse at Phattalung Rice Research

Centers in 2021

Variety Reaction”
Hawm Huabawn 35 HS
Phitsanulok 2 (resist. ck.) S
Chai Nat 1 (resist. ck.) MS
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
Rice Research Centers: KBl = Krabi, PTL = Phattalung

2.3 ANBOIENNNITNHET ANHOAEN WNTNEAT
a9t aRRugueNvaUau 35 (N3l 72) arnutla
dgniFauiaunanandnnguil 2564 uaz2565 lu
anwlsusaduiny s1newanun uazene
willenaes Sdanszdl nusAuRaugaade 147
IURIAT AuauIIeseneladt 10 199 wazenyTu
28NABNTN 21-22 NUeeu (Table 5)

3. AMNAUYNUABTSALASWNAIARNSE)
v 1 k2
3.1 AwuA N Iuse lsA L9
3.3.1 lanlusfluszaiznan (leaf blast disease)
nansnegeuliseselsaludluszazndr wodn 4o
Wiuguenviauen 35 (nsvdl 72) wanslfisensuniu
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ﬁiaimvl,ummwzﬂﬁﬁﬁ@uﬁﬁﬂiﬁqﬁmq uazAaudng
Frunuieduniuselsaludfigudidudnansed
(Table 6)

3.3.2 Ispwauluniis (bacterial blight disease)
m@mmmmuﬂﬁﬁ?mﬁi@L’%@mm&ﬂmmﬂmﬁq
Wud drauguanviauey 35 (nsxdl 72) wans
Uisendeuneselsarenluuis (Table 7)

3.2 ANAUN LA UNANARFT

3.2 iwaensclandtimga (brown plant-
hopper (BPH)) wud1 419ianWuguaniauey 35
(nszdl 72) deuneninsemannszlandiinia
(Table 8)
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Fig. 7 Nitrogen response of Hawm Huabawn 35 (Krabi 72) at farmer’s field, Krabi province, wet season
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Table 9 Average yields of Hawm Huabawn 35 (Krabi 72) at different rates

of nitrogen application at farmer’s field, Krabi province, wet season

2022
Rate of fertilizer Yield (kg/rai)”
N—P205—K20 (kg/rai)
0-6-4 162¢c
3-6-4 190¢c
6-6-4 282Db
9-6-4 343 a
12-6-4 277 b
CV (%) 7.7

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

different at 5% level by DMRT
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Table 10 Grain physical characteristics and milling quality of Hawm Huabawn 35 (Krabi 72) compared with

Dawk Kha 50 conducted at Phattalung Rice Research Center in 2022

Characteristic/quality Hawm Huabawn 35 Dawk Kha 50
Seed color:
Paddy rice straw with brown spot straw with brown spot
Brown rice red red

Seed size (mm)”

Paddy rice, length 10.06+0.33 9.7440.26
width 2.34+0.08 2.42+0.05
thickness 1.84£0.05 1.95+0.05

Brown rice, length 7.75+0.28 7.44+0.13
width 2.07+0.07 2.21+0.06
thickness 1.71£0.05 1.81+0.05
lenth/width 3.74+0.15 3.37+0.00
shape slender slender

Milled rice, length 7.49+0.27 7.331£0.23

width 1.91+0.07 1.94+0.06

thickness 1.65£0.05 1.67+0.08
Chalkiness 0.04 0.35
Paddy weight (g/1,000 seeds) 23.40 25.00

(kg/20 litres) 10.72 10.90
Milling quality (%)

Whole kernel and head rice 51.00 53.00

Broken rice 19.70 27.40

Husk 13.00 18.50

Barn 16.00 1.10

"Average of 28 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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Table 11 Grain chemical quality and cooking and eating quality of Hawm Huabawn 35 (Krabi 72)
compared with Dawk Kha 50 conducted at Phattalung Rice Research Center during 2022-2023

Hawm Huabawn 35 Dawk Kha 50
Chemical quality
Amylose content (%) 21.58+0.02 21.94+0.30
Protein content (%) 7.53+0.01 7.10+0.00
Gel consistency (mm) 100.00£0.00 100.00+0.00
Alkaline spreading (1.7% KOH) 5.00 5.00
Gelatinization temp. medium medium
(estimated from alkaline spreading)
Elongation ratio 1.49+0.02 1.62+0.01
2AP content (ppm) 1.46+0.01 -
Quality of cooked rice”
Cooking (milled rice: water by weight) 1:2 1:2
Aroma 7.00£0.00 1.00+0.00
Glossiness 6.64+0.00 6.00£0.00
Cohesiveness 6.64+0.00 6.00£0.00
Softness 6.73£0.00 6.00£0.00

" Analyzed from 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 12 Nutrients contents in brown rice of Hawm Huabawn 35 (Krabi 72) compared with local varieties

conducted at Thailand Rice Science Institute in 2022

Nutrient Hawm Bao Yod Chaw MaliDaeng MaliDaeng Mae
Huabawn 35 Muang Khing Komen Thongkum  Phaya
Vitamin B
- Vitamin B1 (mg/100g) 0.23 0.24 0.2 0.23 0.23 0.26
- Vitamin B2 (mg/100g) <0.04 <0.04 ND <0.04 <0.04 0.04
Calcium (Ca) (mg/100g) 19.1 15.1 14.1 5.92 5.86 3.22
Iron (Fe) (mg/100g) 0.91 0.96 0.87 1.2 0.88 1.19
Potassium (K) (mg/1009) 251 274 270 253 207 257
Total Antioxidant (trolox)
(mg eq trolox/100g) 581.29 331.25  437.31 390.54 476.85 290.67
Vitamin E
- Alpha-Tocopherol (mg/100g) 0.11 0.07 0.07 0.06 0.05 0.11
- Beta-Tocopherol (mg/100g) 0.98 1.13 1.03 0.92 0.97 1.13
- Gamma-Tocopherol (mg/100g) 0.61 0.19 0.03 ND ND 0.13
- Delta-Tocopherol (mg/100g) 0.37 0.73 0.17 0.47 0.5 0.64
- Alpha-Tocotrienol (mg/100g) ND ND ND ND ND ND
- Beta-Tocotrienol (mg/100g) ND ND ND ND ND ND
- Gamma-Tocotrienol (mg/100g) ND ND ND ND ND ND
- Delta-Tocotrienol(mg/100g) 0.72 0.27 0.71 0.26 0.22 0.36
Gamma Oryzanol (mg/kg) 452.62 217.14  188.49 197.17 228.12 385.33

Source: Project of pure line selection in local rice variety for conservation and local utilization

Analysed by Asia Medical and Agricultural Laboratory and Research Center, 2022

ND = not detected

4. mepavauassailalulnsiau

nisnauaussdailalulnsiauaesdiaidn
WugueNaLen 35 (n9xd 72) luudawnsmens sua
ARBIENN BNRINNZAUAN Sandansyd TaduRuge
Aumauna (Kh) mmqmmugmhmﬁwi@uﬁwﬁﬁ
wu Fradiuguesviauen 35 (nexdl 72) nevaues
siannsdilelulnsauldfiens o Alansululnsiau
sials tnelianangegn 343 Alaniusials unnsng
athafldtddryiunisladleulnnaufisng 3 6 uaz
12 Alanfululnsiausials (Table 9) Tnadgluuunig
moudauasiudulde ¥ = 142.83 + 33.748™x -
1.754™x%, R? = 0.83 (Fig. 7)
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5. qmmwLuﬁmmqmﬂmwuazmﬁ WAZATININ
nswIsNLazsulsEnIu
5.1 ADUNIWINAANINAIENIN UAZAAIN
78 dodriuguansiouan 35 (nsxd 72) Wudnod
A @ a iol U U A a
waenwandnne nsztiinna nuaa 1ailasnianna
£1712A8 10.06 NAAINAT NF14 2.34 NARLNAT LATUUN
1.84 RAANAT T19NABIAUAN ANNENILRAL 7.75
FARNAT NI 2.07 HAALNAT AU 1.71 NAALNAT
gﬂi’ﬁ\iﬁm (BRTE4IUBANENIABAINNNIN 3.74)
Wadldtdas (Anduiedld 0.04) Aauninnis@anin
v v [~3 [~3 v £ v 9O) o
THT1MANINAALAZAWDNY Fa8aY 51.00 UKD
d1q1aan 23.40 nfusa 1,000 LNAA WAY 10.72
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Alanfusacny (Table 10)

5.2 AQUNIWINAANINIAR UASADUNINNTYNEH
UaFULsenu

fadnRuguanviauey 35 (m::ij 72) Fhudai
JUsnnaueilagi unane (Gaaaz 21.58) ANALHA
raqulagnaan (szazn1enisluaaesuilegn 100
Haawmms) gouuniuegniunane Ansaaneiuan
U (1.7% KOH) 5.0 nstindianasdagnilng (1.49
win) Banaulisiuludnandes (Faeas 7.53) nanesia
nandeslddnangandnsetinlaedvinmingy 1:2
iﬁqqnﬁﬂﬁumu (2AP = 1.46 ppm) HANAAAANTY
U N19NNTFAaLTNawTin Lﬁ@ﬁmﬁwu (Table 11)

5.3 AAMNINTUINIG NANTALATZANITE]
AAnalnTuinig Tudradiugueniauey 35
(needl 72) wudn Diunmansunuuneelsaues
452,62 faaniusianlanii uazilunanssuenya
Banszs0n 581.29 NIaAN3W TE sin 100 N3 Sl Banny
quilefiauiudaiugiuiesur (Table 12)

6. MSUBNSUUDINBATNS

N131s2INUNNT8aNTUUBUNHATNIADAN UL
ynamsinems Ugndnardiusuesviauen 35 (nsxd 72)
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B Lmumwm?Q’ﬂ@umﬁ’ﬂqﬁuﬁﬁhﬁwﬁmmzﬁ AU
20 AW uHAIAZIUY WUdN \nEAINIRMNATEL
ANBUTNNNITNEATTBITARUTaNTILaY 35
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1) anansnldunssfndenldie

AVUATUNINNNIVANRATTLIUTENIY INEATN I
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Tnevmuafiteuifiasandranegniinduves windu
L"f':@zﬁ”utmﬁmqmgmdm'auﬁqmummv‘v”uﬁfﬁm'ﬁlu
uazsaTFiaten dawnumans feuaz 2 Aldsanly
winradn Frafinduly
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