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Rice Production Potential Zoning of Phrae and Nan Provinces

Wuwy uawE” witdl 3ean” Yoang Suning®  Femmn yeayny® Awi quiae?

Walaiporn Sanwong” Phannee Chitta” Boondit Varinruk? Chitnucha Buddhaboon® Kingkaw Kunket”

Abstract

In a small paddy area limited by undulating topography, the increasing potentials of rice productios by
increasing yield and reducing cost are importance. Finding out an appropriate technology for such corigitibns
were carried out in Phrae and Nan provinces during 2002-2007. Under irrigated area, most of pad<ly areas are
used for growing cash crops in dry season, whereas rice-fallow is dominating in rain-fed area. Basad on suitability
of soil on rice production, soil fertility, introduced in demonstrated technologies to coruvare with farmers'
practices. Results showed that most of rice soils were very suitable. In an irrigated arela Vit rice - crop growing
pattern, not more than 5 kg N/rai of nitrogen application led to maximum decreage in fertilizer input cost by
70%. In rain-fed area where rice - fallow is well known, demonstrated techriglogi¢'s led to the increasing of total

maximum profit approximately 16.3%.

Keywords: rice production, potential zoning, soil, fertilizer, technc'ogy, cost, yield, Phrae, Nan
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Table 4 Average potential rice yield, yield value and the advantages from appropiate

management for each cropping pattern in Phrae province during 2003-2004

Farmers' practice

Demonstrated method*

Paddy area Average Cost value Net income  Average Yield Yield value
(rai) yield reduced increased yield increased increased
(kg/rai)  (million baht) (million baht)  (kg/rai) (kg/rai) (million baht)
103,427 767 30.5 31.9 - - -
241,332 - - 644 87 65.4
344,836 767 30.5 31.9 644 87 65.4

* average of recommendation and according to soil analysis method
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Suitability of soil for planting rice:
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- Moderately suitable
- suitable for other crops
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Fig. 2 Soil suitability for rice (a) farmer yield (b) and potential yield (c) of Phrae province
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Fig. 3 Soil suitability for rice (a) farmer yield (b) and potential yield (c) of Nan province

12 Thai Rice Research Journal, Vol. 2 No. 2, May - August 2008



6. €l 8 9¢€ 6l 37 - 143 99 vl LG lC 9 L L 00t (%)
S8 14 6 6€ 54 8 - L€ L. Sl 1%} 6¢C L L L 801 [eloL
- 4 - € 4 l - 4 14 4 € L - - - 9 Buelyd nud
S - 3 - - 3 - b - - - - L - - L 1ely eiyd waojeyn
- 3 - - 2 3 - 4 - - 4 - - - 4 wueyp sep
4 - - - - 4 - - 2 - - - - L l 4 aemsyy Buog
S 3 - € 4 L - L 9 4 € - l - - 9 Buen ueg
€ 3 - € - 3 - } € - c c - - - 14 usniN eN
€l 14 - ZlL - € - 8 L 14 14 S 14 - - Sl ION EN
4 - - - - 4 - 4 - } l - - - - 14 esnpy og
9 0 L - 4 S - 14 € - 14 € - - - L Buery Busiyo
€ - - - 4 L - - € - 4 b - - - € bueyo Bunyl
ol Z 3 3 3 Ll - L 9 4 3 4 L - - cl end
9 Z € - € 8 - € 8 14 3 - l - - L eyd Buem eyl
Z - - - Z - - - 4 - l L - - - 4 NS Jueg
14" € Z 8 ¥ L - € 9l 4 6 ’ L - - 6l eg Bueip
vl - I 6 4 4 - S 0l - 0l S - - - Gl Buesnpy
(g¥ge)  (099v) (5615, W999) (5919 (€299)
(09>) (08-09) (08<) (s> (o1-9) (ok<) (1>) (2-)) (2<) proe proe ploe plje pioe a|dwes
MO| djesapow  ybiy MO| djesapow  ybiy mo| ajesepow ybiy Apwasxe buosns Aien Buons Ajgleiapgw  Apybiys  |esnau Jo 'ON 101SIg

(wdd) y sjgeyoenxg

(wdd)(1] Aeag)d siqejieay

(%) Jopew ouebio

(1:1) HO

G00Z Ul pe1oa)j0o soulroid ueN Ul spiall Apprdo seiuadold [eolweyd |I0S G 9|qel

13

1 2 aduN 2 woEMA - FINIAY 2551

'
A

7

@

MIFITINTIN



Table 6 Average rice yields and economic aspects of demonstrated fertilization and farmers'
management in Nan province during 2006 - 2007

Fertilization Yield Yield diff. Income Input cost (fertilizer)  Net income

treatment (kg/rai) (kg/rai)  (baht/rai) (baht/rai) (baht/rai)
Farmers’ practice 687 0 5,840 184 5,656
Recommendation 799 +112 6,792 380 6,412
According to soil analysis 740 +53 6,290 517 5,773

Average grain price 8.5 baht/kg (December, 2006 - 2007)

Table 7 Comparison between average farmers and potential yields among districts of Nan

province in  2006-2007

Paddy Farmer yield Potential yie_lo_

District area Average vyield*  Yield value Average yield* (Yiala value

(rai) (kg/rai) (million baht) (kg/rai) (riillion baht)
Mueang 20,220 551 94.7 862 149.4
Wiang Sa 11,182 670 63.6 219 87.3
Santi Suk 2,575 550 12.0 718 15.7
Tha Wang Pha 16,466 592 82.8 968 135.4
Pua 26,110 684 151.8 682 151.4
Thung Chang 5,205 738 323 770** 34.1
Chiang Klang 10,791 569 £2.1 770%* 70.6
Bo Kluea 2,454 366 7.6 770%* 16.1
Na Noi 17,794 647 97.8 770%* 116.5
Na Muen 5,960 588 29.7 770%* 39.0
Ban Luang 7,387 40,6 29.2 770** 48.3
Song Khwae 2,782 80 15.6 770** 18.2
Mae Charim 3,125 725 19.2 825 21.9
Chaloem Phra Kiat 314 597 1.5 770%* 2.1
Phu Phiang 13,927 724 80.7 852 95.1
Total/Average 145,492 608 770.9 800 984 .4

* Actual yie!G \*“Predicted vyield
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Organic Rice Research and Development in the Northeastern Region
asT@m winan”  Auadant S9ar?  guinen mlang®
U 9 9 “

4)

Uszmy wwwnien? shiuns wsem?  AET aaEn”

Kunnika Naklang” Piboonwat Youngsuk® Sukkawittaya Pasopa”

) )

Prathai Kenlueam® Chanin Pesatcha” Pesat Luad-ngern”

Abstract

Organic rice farming produces high quality rice for consumers. Agricultural practices must fcllow the
strict organic plants production and milling standard of organic rice. Surin Rice Research Cente{RR<), Sakon
Nakhorn RRC, Udon Thani RRC and Ubon Ratchathani RRC conducted 3 field trials during.2&04-2007 to find
appropriated technology, 1) evaluation of high - yielding variety with organic practices, 2 nwethods to produce
breeder and foundation seed of 4 varieties grown in northeast and 3) soil fertility mahzgement. The comparing
treatments were chemical fertilizer, organic fertilizer, nature (no fertilizer) and an ei\tra dry-seeded with straw
mulching at Surin RRC. Varieties and lines used were Hang Yee 71, NiewUron 2, RD6, Jow Daeng, Lueang
11, Khao Dawk Mali 105, IR77954-1-31, UBN96010-PMI-68-2-2-1-2, Mali Dain 53-SRN-C05-6-1(-1) and KKNLR84149-
SRN-35-1-1-1-2. The results showed that all varieties and lines with orgariic fertilizer gave high yield as chemical
fertilizer and higher than the nature. Breeder and foundatitn szed yields with the application of organic
fertilizer were high as chemical fertilizer. Soil fertilizer masiagernent or organic fertilizer input to organic paddy
field varied from place to place and years depending ©1~the environment and organic materials available.
Sakon Nakhon RRC used green manure (Sesbeasicirestrata) and compost while Surin RRC applied farm yard
manure in some years. There was no damage thieshold of diseases or insect pests in organic, chemical and
nature plots throughout the experiments, /%o partial budget, net benefit and marginal rate of return (MRR) of
a trial indicated that green manure gave the highest MRR (309 %), the application of pillet bio-compost gave
the minus MRR (-771%), while dry seed broadcast with straw mulching gave 40% MRR. The MRR over 50%

was good for transfer tec’ingioay to farmers.

Keywords : organic iige, varieties, organic practices, chemical fertilizer, organic fertilizer, green - manure,

compcost/farm yard, yield, MMR, northeastern region

1) guiidepaaund a.ied 2.§3uns 32000 Insdnri 0-4451-1394
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3) guiiaptnigaindl ¢ .o 285 aufles a.gasmil Inadwt 0-4224-7485
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Fig. 1 Evaluation of high - yielding variety with or% rop production managements

Fig. 2 Sesbania rostrata plants at flowering stage best for incorporation into paddy

soil about 15 days before transplanting rice
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Table 1 Yield (kg/rai) of 8 rice varieties/lines in organic, chemical and nature

(no fertilizer) plots at 2 locations in wet season, 2007

a) Sakon Nakhon Rice Research Center

Rice variety/line Organic Chemical Nature  Variey-#€an
UBN96010 - PMI - 68 -2-2-1-2 486 465 424 458 ¢
Hahng Yee 71 521 487 438 482 bc
Niew Ubon 2 674 634 499 602 a
RD6 588 604 501 564 a
IR77954-1- 31 619 606 524 583 a
Jao Daeng 522 545 488 518 b
Leuang 11 547 644 497 562 a
KDML105 46% 506 441 490 bc
Treatment-mean Jal'a 561 a 476 b
CV (a) =12.78 % CV.h) =854 %

b) Surin Rice Research'Center

Rice variety/ling Organic ~ Chemical Nature  Variety-Mean
Mali Dura £5-SRN C 05-6-1(-1) 469 465 413 449 e
Hahiig Yee 71 506 500 444 483 cd
KFAILIR84149-SRN-35-1-1-1-2 529 536 464 509 cd
D6 529 538 510 525 bc
IR77954-1-31 604 562 539 569 a
Jao Daeng 559 561 559 560 ab
Leuang 11 591 514 544 550 ab
KDML105 584 555 523 554 ab
Treatment-mean 546 a 529 a 499 b

CV(a)=72% CV(b)=88%

Means in variety/line (column) or treatment (row) followed by a common letter

are not significantly different at 5% level by DMRT
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Table 2 Yield of breeder seed and foundation/seed (kg/rai) from organic and chemical fertilizer

plot trials at 3 locations in Wwer s€ason, 2007

a) Breeder seed

Rice Research Center

Treatment Satrirl Udon Thani Ubon Ratchathani
KDNA 403 SRN1  Avg KDML105 RD6 Avg KDML105 RD15 Avg
Organic 291 330 310 579 606 593 344 313 329
Chemical 286 325 306 572 586 579 313 253 283
Avg 288 328 308 576 596 586 329 283 306
b) Foundation seed
Rice Research Center
Treatment Surin Udon Thani Ubon Ratchathani
KDML105 SRN1  Avg KDML105 RD6 Avg KDML105 RD15 Avg
Organic 285 332 309 519 605 562 568 585 577
Chemical 277 305 291 505 583 544 499 536 518
Avg 281 319 300 512 594 553 554 561 548
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Table 3 Grain yield of KDML105 (kg/rai) at Surin Rice Research Center
(SRNRRC) and Sakon Nakhon Rice Research Center (SKNRRC)

in organic, chemical fertilizer and nature plots during 2004-2007

SRNRRC SKNRRC
Treatment

2004 2005 2006 2007 Avg 2007
Organic 469 535 490 557 513 637
Chemical 484 605 516 495 525 533
Nature 384 352 360 346 361 407
Straw mulching 525 601 394 431 488 -
Avg 466 523 440 452 470 526
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Table 4 Partial budget of organic, chemical and nature treatments of KDML105 at Sakon

Nakhon Rice Research Center in wet season, 2007

lteom Treatment

Organic  Chemical Nature

Grain yield (kg/rai) 637 533 407
Gross field benefits (baht/rai) 8,408 6,396 4,884
Total cost that vary (baht/rai) 861 395 0
Cost of sesbania seed (baht/rai) 196 0 0
Cost of compost (baht/rai) 315 0 0
Cost of chemical fertilizer (baht/rai) 0 395 0
Cost of cutting and incorporate sesbania (baht/rai) 300 0 Q
Cost of chemical fertilizer application (baht/rai) 50 10 $
Net benefit (baht/rai) 7,547 6,001 X 2,884

Price :
Sesbania seed = 28 baht/kg

KDML105 rice = 12.00 baht/kg, KDML105 organic rice = 13.20 behti@

Compost = 1000 baht/ton, applied 315 kg/rai
Chemical fertilizer : formula 16-16-8 = 13 baht/kg, apply*at the rate of 25 kg/rai

Urea = 14 baht/kg, applied at the rate of 5 kg/rai

Table 5 Marginal rate of return of chemical and ciganic plots at Sakon Nakhon Rice Research

Center in wet season, 2007

Total cost that vary(_~hlet benefit Marginal rate of return, MRR
Treatment
(baht/rai (baht/rai) (%)
Nature 0 4,884
Chemical 295 6,001 = (6,001-4,884)/395 x 100 = 283
Organic 861 7,547 = (7,547-4,884)/861 x 100 = 309

Organic vs. Chemicai

= (7,547-6,001)/(861-395) x 100 = 332
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Table 6 Partial budget and marginal rate of return (MRR) of organic, chemical, straw mulching

and nature treatments at Surin Rice Research Center in wet season, 2007

ltem

Treatment

Organic Chemical Straw mulching Nature

Grain yield (kg/rai) 557 495 431 346
Gross field benefits (baht/rai) 7,352 5,940 5,689 4,567
Total cost that vary (baht/rai) 3,200 850 800 0
Cost of rice straw (baht/rai) 0 0 500 0
Cost of pillet bio-compost (baht/rai)" 3000 0 0 3
Cost of chemical fertilizer (baht/rai) 0 700 0 U
Cost of transportation, straw mulching
and compost application (baht/rai) 200 0 300 0
Cost of chemical fertilizer application (baht/rai)* 0 150 al 0
Net benefit (baht/rai) 4,152 5,090 4,889 4,567
MRR (%) (compared to Nature) -7 6" 40

1/ Applied at the rate of 750 kg/rai
2/ Cost of application 50 baht/time
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Water Use Efficiency for Dry Season Rice Production in the Central Plain

Ui d1hidu” gaws 3qws” e Tuge?
MN&Ew Bunnas? adNT& o lraan”
Preecha Chumpagern” Surapol Chatuporn” Nittaya Ruensuk®

Wasana Inthalaeng® Chalermchart Leuchaikarm”

Abstract

Evapotranspiration (ETP) and water use efficiency (WUE) trials were conducted at Suphan Buri Rice
Research Center and Pathum Thani Rice Research Center during 2001-2003, and 2006-282 /y+espectively.
There were 2 irrigation methods, intermittent irrigation and saturated soil compared ta Shdilow continuous
flooding (control). It was found that intermittent irrigation, saturated soil by surface ‘wrigation and shallow
continuous flooding resulted in the ETP of 983, 601 and 1,148 m®/rai, respéslively. These two irrigation
methods could reduce water use by 14.4 and 47.6%, and the quantities of‘\water use were less than those of
shallow continuous flooding by 165.4 and 547.0 m*/rai, respectively. WU of intermittent irrigation, saturated
soil by surface flooding were 0.57-0.68 and 0.96-1.07 kg of paddy ricé/m%of water use whereas WUE of shallow
continuous flooding was 0.52-0.55 kg of paddy rice/m® of water use{ Firrow irrigation method by growing rice on
the top and side of the ridge had been conducted. It was 1cund that WUE of which planting rice on the top of
the ridge gave the highest efficiency (0.84 kg of paddy’riee/m® of water use). The response of 7 rice varieties
grown in dry season with 3 methods of water marajement revealed that, at Suphan Buri Rice Research
Center rice yields of intermittent irrigation apd aturated soil reduced by 7.3 and 2.7%, whereas at Pathum
Thani Rice Research Center the yieldsfo’fi'e two methods were higher than that of shallow continuous

flooding at 9.6 and 7.3%, respectivaly

Keywords : rice, evapotranspirgtisn (ETP), water use efficiency (WUE), intermitten irrigation, saturated soil,

shallow continuaus)flooding, furrow irrigation, yield, dry season, central plain
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Fig. 2 Furrow irrigation
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Table{1/=vapotranspiration of rice crop in different water managements and water use differential

comparing with the conventional (shallow continuous flooding) at Suphan Buri Rice Research

Center, dry season during 2001-2003

Water management Evapotranspiration

Water use differential Decreased water use

(m*/rai) (m®%rai) (%)
Intermittent Irrigation 983.0 165.4 14.4
Saturated soils 601.3 547.0 47.6
Shallow continuous flooding 1,148.4 0 0
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Table 2 Evapotlanspiration (ETP), water use efficiency (WUE) and yields of a rice crop in differential

wateimanagement at Suphan Buri Rice Research Center (SPRRRC) and Pattum Thani Rice
Fesearch Center (PTTRRC), dry season during 2001-2003

, Duration ETP Yield (kg/rai) WUE? (kg/m®)
Vater management
(day) (m®rai) (m*/rai/day) SPRRRC"” PTTRRC SPRRRC PTTRRC
Intermittent Irrigation 90 983 10.9 555 664 0.57 0.68
Saturated soil 90 601.3 6.7 584 644 0.96 1.07
Shallow continuous flooding 86 1,148.40 13.3 632 600 0.55 0.52

1/ Averaged from 10 varieties/promising lines in dry season 2002-2003

2/ WUE = Average yield/evapotranspiration
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Table 3 Grain yield and water use efficiency (WUE) of Suphanburi 1 in
different treatment of growing and watering by furrow irrigation

and saturated soils at Suphan Buri Rice Research Center, dry

season 2006 and 2007

Treatment" Yield (kg/rai) WUE
2006 2007 Average (kg/m®)

T1 475.9 448.0 461.9 0.77

T2 453.6 551.6 502.6 0.84

T3 515.7 504.1 509.9 0.85

T4 549.4 529.9 539.6 0.90

Average + SD 438.6+42.5 508.4+44.7 503.5+32.0 0.84%0.05

17 T

1

2

3
the furrow (1 row)

T4 = dry-seeded broadcasting rice
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2.1 HaHAA212 (Table 3)
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Site - specific Nutrient Management for Sustainable Rice Production

: Phitsanulok Province
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Phitsanu Hintang” Tasnee Attanandana®

Abstract

The rate of NPK fertilizer for rice can reduce production cost and obtain higher sréfit. The specific
nutrient management for rice production was carried out at Phitsanulok province duriig wet season 2005.
The objective of this project was to train rice farmers by conducting field experiineritssen the methodology and
the components of technology. The experimental design was RCB with 4 replicatiéns and fertilizer treatments
arranged by DSSAT 4.0. Research activities included the sites survey.aad 5oil series identification for field
tests. Results showed that rice response to N was lower than that aredicted from DSSAT4.0. Also, rice
response to P and K was at the low rates. The most important result, however, was the learning and dissemination
of the information to the farmers. The capacity building of the<faimers was carried out by farmer empowerment
techniques. The results provided specific rate of NPK feitilizet for rice which had been tested in the farmers’
fields.

Keywords : rice, nutrient management, NPK /ettiizer, production, cost, yield, Phitsanulok province
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Table 1 Sqil ¢hemmical and physical properties of the experimental sites
Propérty Nan series Phan series Uttaradit series
(Jumnong) (Somchai) (Manee) (Yam) (Tawat)
ph 5.6 6.2 51 4.9 4.8
% sand 45 35 41 23 18
% silt 32 40 34 38 34
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Texture L L L CL C
OM (%) 1.4 1.3 2 2.4 3.8
P (mg/kg) 17 3 5 2 33
K (mg/kg) 30 30 60 40 49
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Fig.4 Rice response to N at different N rates (Jumnong site) at Mueang district, Phitsan.lot province, wet

season 2005

Table 2 Grain yield at different N rates in Nan series
(Jumnong site) at Mueang district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N- ons' KQO kg/rai) (kg/rai)
0-3-6 883 d
6-3-6 979 ¢
12-3-6 1,030 b
*18-3-6 1,096 a
24-3-6 991 a
18-3-7 1,080 a
CV (%) 7116

Means followed by a cosinjontetter are not significantly
different at 5 % level by @MRT
Remark : *N recgimmendation from DSSAT4.0

N «esponse = 2.54 kg N/rai
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Fig. 5 Rice response to N at different N rates

(Somchai site) at Mueang district,

Phitsanulok province, wet season 2005
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Table 3 Grainyield at different N rates in Nan series
(Somchai site) at Mueang district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N - ons' KZO kg/rai) (kg/rai)
0-4-6 735 d
6-4-6 721 e
12-4-6 942 a
*18-4-6 805 ¢
24-4-6 827 b
12-4-7 822 b
CV (%) 28

Means followed by a common letter are not significantly
different at 5 % level by DMRT
Remark : *N recommendation from DSSAT4.0

N response = 2.23 kg N/rai

flelulasiau 8031 32 nn.N/Ls iwanAagage (Table
4) namanziutslulasiau laslglisunsn DSSAT
4.0 Hunmbiduushilslulanaungaiuliidnios

1.2.2 wUad 2 (WokdN) NINBURUBIVES
ﬁﬁa@iaﬂﬂ"l,uimmu "‘Jmiﬂzﬁaﬂ@ﬂlﬁﬂgﬂmas\:a:

Table 4 Grain yield at different N rates’ia /7 i7en series
(Manee site) at Bang /Rakam district,

Phitsanulok province, \vetiseason 2005

N rate Grain yield
(N- ons' KZO kg/rai (kg/rai)
0-4-6 \ 724 e
48 941 d
504 -6 1,024 b
24-4-6 991 ¢
32-4-6 1,102 a
v CV (%) 1.6

Means followed by a common letter are not significantly
different at 5 % level by DMRT
Remark : *N recommendation from DSSAT4.0

N response = 11.6 kg N/rai

46

1200

1000 4 hd -

00

Y=T23.75+27 15 (x<11.8), adjR=0 839, p=0.080
600

Yield (kofrai)

400 4

® N application (kogfrai) vs Yield (ko/ral)
200 1 —— Prediction equation
B DSSAT N (kgfrai) vs Predicted yield (kg'rai)

EII 1IEI ZIEI 3II"
N application (ko/rai)

Fig. 6 Rice response to N at different N rates) (Manee

site) at Bang Rakam diskict, PPhitsanulok

province, wet season 2005

NPK wud1 USun@lulastaw Wwasgwass uas
Twunsdauludn :iiluixﬁuﬁ’]&l’lﬂ—ﬁ’lll’m—ﬁ’] AL
ﬁﬁﬂmmﬂiﬂsu'msﬁ m%'wgﬂ?mﬁ fa aaI 16-4-6 NN.
N-P O KOs
2 5 2
A a 6 v Q'

UANEG ’.Jmiﬁz%ma%mimlﬂﬂmmu
SiémdPlot (LRP plateau curve) WU 91190 LEHaY
aeilelulanauludanidnann da 2.92 nn./ls (Fig. 7)
A s lilad olulasanlananae 804 nn./ls 1ie

'+ o A a £ A A £ o =
latlelulasauludanfifistunaniafsduioan
%08 (Table 5) wazwuindnuanralutiszunalu
LUMINARDUH

1200

1000

./ ¢
200 4 .

g Y=804 5+32 64%(x<2.92), R?=0.208, p=0.792
[a))
ey

400

® Noapplication (kgfrai) vs Yield (kgfai)
200 1 —— Prediction equation
B DSSAT MW (kafral) vs Predicted yield (kg/rai)

6 1ID 2ID 3ID

M application (kofrai)
Fig. 7 Rice response to N at different N rates (Yam
site) at Bang Rakam district, Phitsanulok

province, wet season 2005

Thai Rice Research Journal, Vol. 2 No. 2, May - August 2008



Aa a '3 o
1.3 gafnaasian (LUaausit) nIney
U 1 +| a €a %
auawaammaqul,uimﬁm amﬁwﬂﬂmlﬂj"q@
@900 NPK  wudndSanmwlulasian wWaswass
uazlwunsudouluan ag}'lu‘z:é’uﬁnmn-ga-ga RIS
‘11’11;]ﬂﬁ]ﬁﬂIﬂiLLﬂiNﬁ’l%%ﬂJ’g@auﬁﬁa5@13’1 16-2-0 Nn.
N-P O -K o/l5
2 5 2
Aa a 6 v
HANAS um’lwmagaimlﬂﬂmﬂm
SigmaPlot (LRP plateau curve) W71 TN 0L&HEN
datlolulasiaudandr fe 1.96 nn./l3 (Fig. 8a)
ﬂim%%ﬁvlaﬂaﬂﬂvl,uimwu"lﬁwawﬁm 848 nn./l3
(Table 6) Liadanelaslt quadratic model (Fig. 8b)
WU ﬂyvl,ulml,ﬁmﬁé'@m 17 nn/ls ldwanfagiga
935 nn./ls
NAFOUBLTINY

LRTWURWAUV A LUTITzUNa lswlad

2. uwilasilaWaanasa
2.1 AAAWWIH (WBFNTIY) NINDLIUBIVDI
Tdeilunaaneda "‘JLﬂiﬁzﬁﬁuI@ml%"q@mnaau
NPK wud1 USunmlulasiaw Wwasgwass uas
Twunangonludn aglui:ﬁuﬁm’m-@‘h-@‘h fuzin
ﬂmnﬂiﬂil,l,nmé’m%'umauﬁ Ao 8a31 18-4-6 NN. M -
P o K o/ls
2 5 2
A a € v Ak }
HAKAG ’JLﬂi’lt%“llﬂHﬁI@]ilI”is‘J‘ZLbﬂiw
SigmaPlot (LRP plateau curve) Wid1/4206001&184
@iaﬂUWaaWa%'alué'mﬁﬁe‘hanﬂ an 1.21 ﬂﬂ.P205/VH

1200 —)—

1000 +

l/—_ L]
YIRA8+30.297(X<1.96), R*=0.329, p=0.672

200

600

“ield (Kgfrai)

a0

#200 + & N application (kofrai) vs Yield (irai)

—— Prediction equation

0 T T T T
0 10 20 a0

N application (kofral)

(a)

Table 5 Grain yield at different N rates in Phan series
(Yam site) at Bang Rakam district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N- P205- KQO kg/rai) (kg/rai)
0-4-6 804 d
8-4-6 1,034 a
*16-4-6 897 b
24-4-6 812 d
32-4-6 854 o

CV (%) AN

Means followed by a common [zties are not significantly
different at 5 % level by DNiR.S
Remark : *N recominencation from DSSAT4.0

N responses= 2.29 kg N/rai
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Fig. 8 Rice response to N at different N rates (Tawat site) at Phom Phiram district, Phitsanulok province, wet

season 2005
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Table 6 Grain yield at different N rates in Uttaradit
series (Tawat site) at Phrom Phiram district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N - ons- KZO kg/rai) (kg/rai)
0-2-0 848 d
8-2-0 914 b
*16-2-0 903 ¢
24-2-0 960 a
32-2-0 853 d

CV (%) 3.6

Means followed by a common letter are not significantly
different at 5% level by DMRT
Remark : *N recommendation from DSSAT4.0

N response = 1.96 kg N/rai
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Fig. 9 Rice response to P at different /P rates
(Somchai site) at Mueang digfriety Phitsanulok

province, wet season 2005

Table 7 Grain yield &t diiferent P rates in Nan series
(Somclmi site) at Mueang district,

Phitszsatiol province, wet season 2005

! rate Grain yield
(N ons- KZO kg/rai) (kg/rai)
nY) 18-0-6 798 d
18-3-6 911 a
18-6-6 851 c
18-9-6 804 d
18-12-6 852 ¢
18-18-6 884 b
CV (%) 1.8

Means followed by a common letter are not significantly
different at 5 % level by DMRT

Remark : P recommendation from PDSS

4 kg ons/rai

1.21 kg ons/rai

P response

923 nn./13 (Fig. 11) mslaflalwunaiGonludan 4
nnK o/l3 ﬁﬂﬁm{mﬁnmﬁ@gan’hmi"l,aﬂaﬂzl Weiin
nhmilatelnunsdoaludan 8 uaz 32 nn. K0/
15 (Table 9) LLazwu’jﬂqmauLLﬂaqf:ﬁﬂ%wﬂm
Tnunaidoue (40 wn./nn.) (Table 1)
minasaunInauauaszedtylulanau luga
AUA19 9 3 TAAU WU TaeuFuaddaily
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—— Prediction equation
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Fig. 10 Rice response to K at different K rates (Manee
site) at Bang Rakam district, Phitsanulok

province, wet season 2005
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204 Y=838+30.807(X<2.75), R’=0.565, p=0.435
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5
.

® K application (kg KoQrai) ve Yield (kairail
G40 o —— Predidion equation
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K application (ky ko Cfrai)
Fig. 11 Rice response to K at different K rates (Yam
site) at Bang Rakam district, Phitsanulok

province, wet season 2005
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Table 8 Grain yield at different K rates in Phan series
(Manee site) at Bang Rakam district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N- ons' KQO kg/rai) (kg/rai)
16-4-0 953 e
16-4-4 1,106 a
16-4-8 1,034 b
16-4-16 1,019 c
16-4-32 1,007 d
CV (%) I’T

Means followed by a common [ef.er are not significantly
different at 5 % level by DT
Remark : * K recomiimelidalion = 6 kg K20/rai

K respoase = 2.54 kg K20/rai

NANRAAAN L5had9NANITaY LIAuLazuadszialn
;ac. dl U+ s

NIINIDAD m@aamlﬁ@ e lulastanlug Ag9
lmmaaummauauawaaﬂaWaaWa%’a@ia

i ﬂu’gmau (1 WU ’gﬂaumu mauauaa@iaﬂm

WaswWads 803 1.2 nn. P205/VH N3¢ Nauiwaswada

du1n A 3 wn./nn.

Table 9 Grain yield at different K rates in Phan
series (Yam site) at Bang Rakam district,

Phitsanulok province, wet season 2005

N rate Grain yield

(N- ons' KQO kg/rai) (kg/rai)
16-4-0 838 e
16-4-4 904 ¢
16-4-8 916 b
16 -4 -16 893 d
16-4-32 979 a
CV (%) 28

Means followed by a common letter are not significantly
different at 5% level by DMRT
Remark : *K recommendation = 6 kg KQO/rai

K response = 2.75 kg K20/rai
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Table 10 Rice response to N at different soil series in Phitsanulok province, wet season 2005
Soil OM NH4 DSSAT N Predicted N N at
Farmer  series (%) (kg N/rai) yield Response”  AdjR¥  highest AdjR¥
(kg/rai) (kg N/rai) yield
Jumnong Na 1.4  very low 18 1,060 26 0.342 13 0.595
Manee Ph 20 very low 16 1,131 11.6 0.839 - -
Yam Ph 24 very low 16 1,131 2.92 0.207 - -
Tawat Utt 3.8  very low 16 1,165 1.96 0.329 17 0.353
Somchai Na 1.3  very low 18 1,060 2.23 0.200 -

Remark : 1/ SigmaPlot (LRP model)

2/ Quadratic model
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Forecasting the Brown Planthopper, Nilaparvata lugens (Stal) Outbreak
in Chai Nat Province Using Light Trap

AUNUWT AITAUANG T TEIAW ﬁlumw TAUDTN ATAA

) )

Wantana Sriratanasak” Chairat Channoo® Chuanchom Deerasamee®

ABSTRACT

The brown planthopper (BPH), Nilaparvata lugens (Stal) has been a major pest in irrigated rice‘arowing
areas of central and lower northern region since 1975 . The monitoring of population density is#arysinportant
for forecasting the BPH outbreak. Light trap, an effective tool for monitoring the outbrazis™of BPH was
conducted in hot spot areas . A light trap was set in Chai Nat Rice Research Center while'surveying in farmers'
fields in hot spot areas of BPH outbreak in Chai Nat province were investigate(ldyring October 2005 to
September 2007. The number of BPH caught from light trap was counted evewda) throughout the year. The
results showed that light trap could collect big number of BPH . The peak’oiBPH in light trap was more than
170,000 hoppers/trap/month which related to the BPH outbreak in farnvarsifields. This peak could indicate the
BPH outbreak in hot spot areas in Amphoe Mueang, Hunka, Wzt %5ing and Manorom. Factors effecting
severe outbreak were rice varieties and number of immigrant atural enemy (mirid bug). The resistant variety
showed BPH outbreak less than the susceptible one. The niimine: of 40,000-70,000 hoppers/trap/month indicated
the BPH outbreak, warning the farmers to take survey fierinsects in their fields. The peak of BPH in light trap

trended to relate with the BPH abundance in the<fie’ds at 15-20 days after seeding .

Keywords: brown planthopper (BPH), Nilanalvata lugens (Stal), natural enemy (mirid bug), light trap, forecasting

outbreaks, Chai Nat proviricé
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Fig. 2 Brown planthopper H),
Nilaparvata Iug * T
&2 Fig. 3 Mirid bug, Crytorhinus lividipennis (Reuter)

Fig. 4 Sampling insects in monitoring plot using sweep net (a) and visual count (b)
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Month

2006 2007
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March 178,687 146,352
April 44,840 43,438
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August 71,389 477
September 311 326
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November 292 2,713
December 139 126
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Number of brown planthopper (BPH) and mirid bug from monitoring plot at 15-60 days after seeding

(DAS) in Chai Nat province, 2006-2007
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Table 2 Major rice resistant varieties at monitoring plot of hot spot areas in Chai Nat province

during 2006-2007
Amphoe Tambon Rice varietiy
Mueang Nai Mueang Chainat 1
Tha Chai, Khao Tha Phra Suphanburi 1
Hat Tha Sao, Thammamun Pathumthani 1
Hankha Wang Kai Thuean, Hankha, Den Yai, Nong Saeng Pathumthani 1
Wat Sing Nong Noi Chainat 1
Makham Thao Suphanburi 1
Nong Bua Pathumthani 1
Manorom Wat Khok, Sila Dan, Hang Nam Sakhon Chainat 1
Tha Chanuan Suphanburi 1
Khung Samphao Pathumth&nitd
Sankhaburi Huai Krot Pathymthani 1
Phraek Si Racha Supiianburi 1
Thiang Thae Chiainat 1
Sapphaya Taluk , Pho Nang Dam Tok, Sapphaya Pathumthani 1

Bang Luang

Pathumthani 1, Chainat 1
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Instant Porridge from Germinated Brown Rice
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Abstract

Germinated brown rice (GBR) has high nutritional value that related to health benefit. This study
investigated the factors effecting the nutritional value in GBR of 2 rice varieties (Khao Dawk Mali=1t5.4nd
Pathumthani 1). The GBR was processed to instant porridge and the shelf life of instant porridgy, frem GBR
was studied. GBR of 2 varieties were prepared by having germination time for 22 and 26 haurs’(soaking in
water for 6 hours then incubated for 16 - 20 hours) in 2 conditions (dark and normal) at.38, C” The nutritional
value in GBR was analyzed e.g. total amino acids, proteins, reducing sugar, phenolic'ctmpounds and gamma
oryzanol. GBR produced in the dark condition for 26 hours contained more nutriliznal value than in milled rice
and brown rice, containing total amino acids 18 - 19 mg/100 g, reducing sugar 1,0/03 -1,058 mg/100 g, phenolic
compounds 59 - 65 mg/100 g and gamma oryzanol 45 - 56 mg/100 g. Insiant porridge from GBR was produced
from 2 rice varieties and kept in the room temperature (25 - 35 °C)<0 tust for sensory taste every month. The

instant porridge from GBR of 2 rice varities had shelf life lastea for'5 months.

Keywords : germinated brown rice (GBR), nutritional jsalte, Khao Dawk Mali 105, Pathumthani 1, instant

porridge, shelf life
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Fig. 1 Germinated brown rice (GBR), having a pa O@mg seedling protruded
from the seed 0.5 - 1 mm

> ~

Germinated brown rice (GBR)

AR

@ Fig. 2 Comparison between germinated brown rice (GBR) and brown rice

Brown rice
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Fig. 4 Instant porridge from germinated brown rice packed in aluminum foil bag
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- Gamma oryzanol (Xu and Godber, 2000)

1.3 rm‘ﬁvZﬁ?’nﬁdﬁ%?@gilmnﬁnnﬁamn
Fmswnztnasssanlagnssuismawnsilwans
omnIgeganda 1.2 wilasldwiiansinalwi 1a
WBinm 1:1 Tagvihmein idgnlduauazyinld
LLﬁaéT’;mﬂ‘éaaauuﬁumugﬂnﬁa (drum dry) 2z ldin&a
pasurinuils nasaniwi ldualwdumoudls (Fig. 3)
ﬁﬁm'%'aoﬂﬁ;oﬁauuﬁmﬁamwau leun unsan e
weu duwey LnAe 1ena m%ﬂuqaagﬁﬁfuﬂamﬁ
ﬁﬂfmﬁfnqﬂ% 42 N3y "I,aﬂai'@]qﬁ'mﬁml,a:mgm q%
Usznavveslaniiasit 417 (75.12%) vinana (9.76%)
11364 (4.88%) LnRa (7.80%) HIWSN N (0.24%) B9
(0.49%) uaTa1 (0.49%) Gniraw (0.49%) Laztigumasl
(0.73%) (Fig. 4)

2. 'vmaafumqmstﬁu%’nmfﬁ"nﬁaﬁ'u%gﬂ
1n219aN

Lﬁu%'ﬂmiﬁnﬁ"aﬁ’lL%ﬁ]gﬂvlﬂuqmﬁgﬁﬁaa (25-35
°q.) NAFBUNNTANTY  LasITUsTaNANNFINNANT
T I@Uﬂ@%m‘im’m 15 a1 azuuwaNNTaUIN
MNTBY THAZUWH 1-0 Gl 1= "sz"nauﬁ'q@ 2="lsjwou
2819370 3= Wizvautunand 4= ldvauianitas 5%
L2 §) 6= TOULANWeY 7= TauLWNaNy 8= Taifsan
Uaz 9= maumﬂﬁq@ YmInazaun A yiam

7 100%

Nan’l‘mﬂaaau;t?ﬁ)'}‘mi

1. N13H1T1INADIIBNANLIIVIIABNNLA 105
uaz Unasiis 1

1.1 NNINI “fﬂaaummaanmaaﬁnnﬁaaﬁuﬁj
1aanuzd 05puaz dnumik 1 wod denusan
laasunanta 95% laganusenaasdnam 2 ﬁ'u:ﬁjvl,;i
fanuubrananeada sindnaesasnai luneass
A Indadsanda b

{ a J v £
1391913 NaY%luTINa AN
NIATIVFALETAMITINTNINGDI9EN LA
1d1lsz15inannans GABA @911l amino acids THavATH

Table 1 Analytigairdata of nutritional components of milled rice, brown rice
and.garniinated brown rice (GBR) of KDML105 during incubation for
27 amd 26 hours in dark and normal conditions
Freatment Total amino acid Protein Reducing sugar
(mg/100 g) (9/100 g) (mg/100 g)
willed rice 0.32f 7.33 e 230.60 e
Brown rice 283 e 8.07d 676.53 d
GBR 22 h /dark condition 12.58 d 8.40 c 1,058.37 a
GBR 26 h /dark condition 19.23 a 8.58 b 978.00 b
GBR 22 h /normal condition 14.72 ¢ 8.42 c 776.53 c
GBR 26 h /normal condition 14.82 b 8.88 a 922.83 b
CV (%) 0.4 0.9 4.9

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

5% level by DMRT
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1 total amino acids LANSANENT laUTTARIURSS
7329800 U53 0 GABA 16 39U5z1luansannnsann
total amino acids

(1) T1%ugIAenNNd 105 (Table 1) Wuh
Fndasaniimsemsn 3 ’ﬁﬁmﬁwﬁug\mdﬂwﬁn
NaaILazINEITUTZNN D 2-6 111N FNWNMIANZIRE
lAasenmsuand1ens de mswzluaniniae
total amino acids ﬁ@hgaﬂdﬂuamwﬂﬂ@ LAY
wefildianannni (26 73.) A1 total amino acids
WinAY 19.23 WN./100 N gquqﬁ 22 7. (12.58
NN./100 n3¥)  sumawzlusnwdnduazldiaa
22 WAz 26 TY. AN total amino acids NALALINUAD
14.72 U8z 14.82 UN./100 NI NS

Komatsuzaki WazAtke (2007) WU T1INRDY
aanﬁunf Haimiori #131104 GABA gani1dnanaas
Un@ 3.4 1711 Seki uazAL: (2005) WU T1INND
aaﬂmaoﬁnﬁufmﬁ@gummrﬁﬂuﬁ GABA ginindin
§1389 20 1 SeanuuandansUSunmuessns
GABA ﬁwumﬁ]Lﬁ@mﬂm:mumsm’lw%aﬁ'uﬁ?ﬂ’n
Alduanenann

Iﬂsamﬂumimms‘ﬁLmSﬂayﬂmm’jNLﬁﬂ
LLﬂaLLazLﬁaﬁmuﬁm}”ﬂa FrnsasfisanudrasiiSineg

a &/ = v A
Iﬂmugwmanua & muwnﬂuamwmum ARAN

UNAUAZIAN MWL 22 uaz 26 T3, J1Samlisan
Tudnaas9an 8.40 - 8.88% TNIRITUAZTNINR IV
wWuBraanyzd 105 HuSunmllsdu 7.33 uas 8.07%
o @ Al A ' ' A A
ANNR1AY maamniﬂmumﬂmyﬁ]:agmnmma
\WiaAaTwYad aleurone layer AaNULaYULNAA 1D
o A o =3 2 o % P= =
m@mea‘vjumeaammm’l,mnmsﬂﬂsmua@m
U 2 > 6 Aa A A
dndassenWutaeanuzd 105 Ju5unm
:’ a { a J 1 v U
UIANRLTILA 8 mmugamﬂumnmmawwz
naavatilusfmanmesia Wawnzlusnwiiewv
VIR 22 Y. ﬁmﬁ@ﬁﬂ@nmfﬁaLﬁmﬂuﬂ%wmgaq@
. 4 TN\
(1,058.37 UN./100 N34) udidlalwizuasaiu.duian
26 7. RINIALTILALIAARILALIG78 NN./100
7 mManzlwanndn@dnioial2 su. JUSinm
v o . o
FNANBLTILGED 776.53 WNFIU0 NTN  LazLNNAWLTK
922.83 ¥N./100 NIININERLTAEN Faulsenay
289 D-glucose Was\D-fructose NzanuTain lulE
WWuurasna Rlanuwd nsaaiaaidaasle
FAWiaL TN 22 Ty, gaﬂ’jﬂuamwﬂﬂalmwz
AL SeguiiEginiinzuaunssanlugnw
= =y J = 1 = Qs & o g/
FomzRaawsIn wazluamei@eanuiiitiieanaly
DN o Al A 1Y '
witlluwasanulunssaniia lisSuainsoandan i
yuendInsassanlwanwdndiiaadnetn g 29iins
seanthanadaaen lUiSes 9 audisnan 26 1. uas

Table 2 Analytical data of nutritional components of milled rice, brown rice

and gerrhin4ied brown rice (GBR) of PTT1 during incubation for 22

ard 26 nours in dark and normal conditions

= Setment Total amino acid Protein Reducing sugar

(mg/100 g) (g/100 q) (mg/100 g)
Hined rice 0.63 f 743 e 21170 f
Brown rice 3.27e 8.01d 409.47 e
GBR 22 h /dark condition 13.66 b 8.49 ¢ 1,003.20 b
GBR 26 h /dark condition 18.72 a 8.67b 788.37 d
GBR 22 h /normal condition 8.156d 8.50 c 1,298.03 a
GBR 26 h /normal condition 1154 c 8.78 a 916.90 ¢
CV (%) 0.7 1.1 2.3

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

5% level by DMRT
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JInuInamanianIInduraItIIndessaniiee
wunindhandas iessnandihenadiied uludnn
naawenginiiindanln@ng 2-3 1

(2) TvugUnumil 1 (Table 2) wud &13
2 1sludIndasseniuinninludiasuasdin
naasaddnedmanneada uaziiluluiamaden
ﬁ'uﬁ'ui’nﬂa”aaaanﬁ'ubf"u’n@aﬂma 105 lagmsimne
lugandalluiia 26 w8, JU3unow total amino
acids §9§@ 18.72 un./100 NTN J0IRINNADMITLNE
1Juiaan 22 o, (13.66 4N./100 NIN) EIUNIILAIE
Tugnndn@dunm 22 uaz 26 T2la9 2zHEa total
amino acids luinansassaniiasnin (8.15-11.54 un./
100 Nw)

fulysduludnias 1ndes uazdnndassen
femauandsiumesia ualSinmfiuandnsiiies
wnites lasdSualusduvestniansuazdninasd
Wiy 7.43 uaz 8.01% enudeu Warwizluaniw
wazzasnafeanulUsiutingass aﬂazgﬁu (8.49
- 8.78 %) URAIIENNUAzT9AM TN laillng
vninaavSunalysauludindassan

Thandasianvastnnusinumil 1 finenalds

{ a £§/ 1 v v 4 1 Qe
Lﬁmm@"uugamﬂwnmmawnﬂaaaam\ﬁv ]

fdneada Womnzlugnwdn@idunm 22 .
ﬁ]:lﬁ@ﬁ']maL%al,?imlm_l‘%mmgaqm 1,298.03 4N./100
n3y udlamnzwudwidunm 26 Ty, e
189 anadAEe 916.90 UN./100 NSW MILAainaa
Fadealuamnilafivaa 22 . ggoﬂinﬁ'nm 26 3.
(1,003.20 uaz 788.37 UN./100 N3 ) AR USunmen
Aimsiialuanndnd %amaﬁuﬁmﬁuﬁnﬁuﬁm’h
aanuzd 105 "ﬁé\‘iLﬁ@lﬁ’]@]’lﬂt"ﬁ\‘ll,?]lﬂiluﬂ%&l’]mg\‘l@ﬂul,‘lm
FNNQ ﬁy'af:mﬁ]Lﬁaammﬂé’nwmwmﬁufu'mum
i drnutnund 10w ldhdassuseudiug
21398nNz8 105 Wutnhdesiaume aseanalu

LWT]Z@]’J’]SJ&’]&I’]?HIHTH‘N ANUTUNGAULANAIINY

SumasduauyeigIt (antioxidants)

(1) TRuEaeNizd 105 (Table 3) wWuin
FMWMIWziazta e minarinldiiaans phenolic
compounds WiSsnafiuandnani ludhandassan
msé’aﬂéfnj\ﬁ.’iﬂm‘hammazﬁnﬂﬁad MDD
naadsavduia 26 o, IUS1wanT phenolic
eopdunds §9§A Aa 63.13 LAz 60.85 UN./100 N¥X
wxnwdnduazanniia andau wnndnlutn
813 2.7 1 uazludninaasdiinnningnies 2 win

4 phenolic compounds LHluaNIdHERIADETE T2

Table 3 Analytical datasgr diitioxidant components of milled rice, brown rice and

germinated(b’own rice (GBR) of KDML105 during incubation for 22 and

26 hours\in' dark and normal conditions

Phenolic Compared to ~ Gamma Compared to
Treatment compound milled rice oryzanol milled rice

(mg/100 g) (time) (mg/100 g) (time)
niled rice 23.68 f 1.0 10.22 f 1.0
Brown rice 47.06 e 20 26.95 e 26
GBR 22 h/dark condition 59.52 ¢ 25 35.84 c 3.5
GBR 26 h/dark condition 60.85 b 2.6 45.68 a 4.4
GBR 22 h/normal condition 51563 d 2.2 28.46 d 2.8
GBR 26 h/normal condition 63.13 a 2.7 40.80 b 3.9
CV (%) 0.8 - 1.43 -

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

level by DMRT
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N ﬁmnludmmau?}aﬁmuﬁﬂ Zhou WAZATLE
(2004) W31 phenolic compoundsludninaaddinnn
Al i 4 wih anuuandrsuasdSunmens
f:mﬁu,ﬁmmmﬂﬁ'unfﬂj’n Lmﬂuﬁnmiﬁ%mﬁaﬁu
AN &3 phenolic compounds 3:8A8

USU1aN5 gamma oryzanol lud11&1s 112
N88d WazdNINABaN WU IANULANAIIN WAL
Jupdagneada ludrinsessenaziians gamma
oryzanol gand mawizluaniwiiaiduian 26 .
gamma oryzanol ﬁ]zﬁﬂ%mmg\‘i@ 45.68 1n./100
AsN Jad9adNnAe manzluanwund (40.80 un./
100 N$W) G981 gamma oryzanol Tudngasand
N ludniens 4.4 1w

(2) Tusnusil 1 (Table 4) wud &13
phenolic compounds Lﬁ@%u’l,uan’lwmnwwzﬂﬂaga
almawzluganiia mswnzluaniwdnddu
LIAN 22 a2 26 B. 14&05 phenolic compounds 65.86
WAZ 63.40 UN./100 NN ANAIAL wanN1Tln
anndanduna 22 uae 26 . IS man i 60.85
U8z 59.50 uN./100 NTU ANEIAL

fudSunmans gamma oryzanol lutninaagses

Table 4

FANUUANEIIN W I NI RIRIANIIEDE NI
Wuian 26 wu. lugawilalddSuna gamma
oryzanol §4§@ Aa 56.15 UN./100 N3N J0I8INNAB
Ittt 26 T, Tugnwund (47.82 an./100 n3w)

NNIUIELTBEITRINITUAZ A TA T UDHAA
Saseiifaduludnngas aﬂ"uaﬁnﬁy’aaaaﬁuﬁ: WL
manzluamniaiduan 26 . 19anT total amino
acids LLaz gamma oryzanol 8@ uazlans phenoli¢
compounds ag}ilm:é’uga Tagdninmawnzfandy
Undilieslanias Jvimsiwnzdninaasluinwie
uaan 26 Talus udvhdindassanlimhiudn
qmﬁaﬁﬁvlﬂﬁﬂ%”ﬂﬁoﬁﬁﬁﬁ]gﬂ@iavl,ﬂ (M%F5M378 1.3)

2. mqn’mﬁn%’nm‘[ﬁhﬁaé .:‘ﬁ'agﬂmm’hwan
Tinfieén Sz adesen mnﬁnﬁ'mfmn
AaNNLA 105 uazalnumeit1 ‘ﬁLﬁuVL’E'l,uaqumuQﬁ
%oy Ll,azﬁ’lm’l,ﬁgj'%wﬁﬁﬁmryms 15 aw WU /T
T¥mssan s iasina (texture) maﬂ%"n'r’i'aa%ﬁﬁﬁ]gﬂﬁnﬂ
P1INRAIID N’uﬁjm’n@anmﬁ 105 RAINMILALITNE
e Naan I@]alc:hl,aﬁﬂﬂ’\mau%'uagswdn 6.5 -
a7 dwundu (odor) va9ldn nasanmaAuly 1-6
b)) @%w’lﬁmsﬂau%’uimﬁﬂumumﬁﬂagj PEATIe

Analytical data of aritioii&ant components of milled rice, brown rice and germinated

brown rice (GBRjyof PTT1 during incubation for 22 and 26 hours in dark and

normal cenditions

Phenolic Compared to  Gamma Compared to

Treatinent compound milled rice oryzanol milled rice
(mg/100 g) (time) (mg/100 g) (time)
Milladirice 22.89e 1.0 13.60 f 1.0
Drewn rice 52.14d 23 23.32e 1.7
GBR 22 h/dark condition 60.85 c 27 30.94d 23
GBR 26 h/dark condition 59.50 e 2.6 56.15 a 4.1
GBR 22 h/normal condition 65.86 a 29 39.07 ¢ 2.8
GBR 26 h/normal condition 63.40b 2.8 47.82b 3.5
CV (%) 23 - 1.12 -

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

level by DMRT
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Table 5 Average scores of sensory taste after storage of the instant porridge from germinated

brown rice of KDML105, tested by 15 trained panels

Texture Odor Taste Over all acceptance
Month No. Avg No. Avg No. Avg No. Avg
accepted accepted accepted accepted

1 15 7.47 15 7.53 15 7.83 15 7.93
2 15 7.27 15 7.12 15 7.53 15 7.84
3 15 7.25 15 7.20 15 7.73 13 7.55
4 15 7.10 14 7.11 12 7.55 12 7.12
5 15 7.21 12 6.51 11 7.12 12 .09
6 15 7.10 8 6.10 11 6.58 7 £.15
7 15 6.50 0 4.25 8 6.12 1 5.50

6.10 - 7.53 udluatI@ann 7 1anSuInaunwAL
;E’Tm"l,zjﬂau%'u AZLWWITLBNTULRRY LN 4.25
§MILEUIRT@ (taste) §TulWnsvaniulinfiiy
WD 7 10aw dwsuanuTaulayIiu ;ﬁiﬂﬁmi
vausulinfifiuatudifaond 1-6 laslazuuniaioag
2%WIN9 6.15 - 7.93 (Table 5)
NNTEIATL WA NTAUTINNIY T2 T T8
azuuwnnsaniUlunRan s lasdanawziiing
o & ' £ ' A A =
TazuuuaIne 7 azuuudnll wudn eauwn Canw
0 (mode) vasnsliazuunailut e yinérial) 7-8
mﬂﬁq@] Immﬁﬁmuuummau%’u 14 970 15 Al
A A ') % = y ' A A
W@auN 2-5 NMIsaNTU laRaadLEDMaY §IwAann 6
ulnzuuudulnnjod szuaw Socuu uadTusauIy
WNES 5 A% WY LA RAN™T "Lajﬁqj‘lﬁmuuuﬁa 7
AW (Table 6) u@oa:hmqmuﬁu%'nmmaﬂﬁnﬁa
E%’u,%ﬁ]gﬂmmj”nl.?daaaﬂmaoﬁufmnﬂaﬂma 105
c % =) o a U a 6 =1
faNInLnL et 5 e fmILTWUELUE 1

1w lbdsifianaadoann 391016 GHE LReS LY

dyluanisnaaag
ﬁnanﬁaoaanmaaﬂj’nﬁuﬁ:ﬂnmaﬂmﬁ 105 LAz
Unusit 1 Tansamsidudszloamidasnsne
lefuri wan amino acids TutSanmgega lavagszning
18-19 WN./100 NN LLazlﬁmiﬁmaggaﬁnga
g0 321319 45-56 UN./100 N3 WIadszunme 4 1in
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Table 6 Over all acseptdnize scores of sensory taste
of instantor:idge from germinated brown
rice (rom KDML105 classified as interval,
ri.ode and number of panels marked (=7
scores)

Manih Interval Mode No. of panels marked

(=7 scores)
1 - 8 14
2 - 7 12
3 - 7 12
4 - 7 11
5 - 7 8
6 - 6 5
7 3-6 4 0

% A o o o o & o 2 o =
20997178717 LT Indassan i duliniednsa
gﬂmmmLﬁu%'ﬂwﬂuaqumﬁgﬁﬁm Wuwaan 5
A A& o o a P o 2 o =
LAt LaaNLha SN NAY LaXIRTA Va9 lannIdSa

31 SatlungausuaasmIuslaeg

v a
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AOAC. 1990. Official Method of Analysis. 15" ed.
Association of the Analytical Chemists. AOAC,
Washington, DC. 1,298 p.
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Instant Cereal Beverage Product
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Sunanta Wongpiyachon"” Watcharee Sukviwat"

Abstract

This study was conducted at Pathum Thani Rice Research Center during 2005-2007 to develop insiant
beverage product from cereals. It was found that the most suitable product preparation was to dry a pmixire of
brown rice flour (500 g/1,000 ml water) by using a drum dryer. The product was good about solubility,atisorption
and optimum viscosity. Non-waxy rice of low amylose content group, Khao Dawk Mali 105 a#d Rathumthani 1
were suitable for preparing an instant cereal beverage product. Low amylose rice gave an,aporopriate viscosity
and good texture of product. To improve the nutritional value, other cereal flakes such'&s job’s tears, mung -
bean, soybean or corn could be added to the ingredient. The cereal flakes.frcax'jpb’s tears and corn could
improve the texture, viscosity and flavor of product, but the cereal flakes from'mur gbean and soybean produced
strong beany smell and improper texture. The ingredient of an instan/ cereal beverage having a good taste
would contain 7 g of brown rice flake, 2 g of corn flake, 1 g of job’s téars*lake, 7 g of milk powder, 12 g of sugar

and 5 g of non - dairy creamer per 150 ml of hot water.

Keywords : instant cereal beverage product, ingredient sikhao Dawk Mali 105, Pathumthani 1, job’s tear, corn
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Fig.1 Production

Fig. 2 Rice flake from 6 rice varieties
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Table 1 Sensory scores of instant brown rice beverage products with various

amount of drum dried brown rice flake

Brown rice flake

Sensory score

(9) Preference  Appearance Color Odor Texture Taste
5 6.00 a 6.00 a 643a 643a 557a 6.57a
10 6.07 a 6.43 a 643a 621ab 6.07a 6.36a
15 5.00 b 5.64 a 650a 6.00ab 514a 593a
20 357 ¢ 429 b 6.07a 550b 414b 514b
CV (%) 21.8 19.5 11.8 16.5 23.1 15.6

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

at 5% level by DMRT

Score : 1 = most unsatisfied
5

indifferent

9 = most satisfied

3 = moderately unsatisfied

7 = moderately satisfied

Table 2 Sensory scores of instant cereal beverage produgis ‘with various ratio of

drum dried brown rice flake and job's tears flcke

Ratio of Sensory scere

rice : job's tear Preference  Appearancg~ Color Odor Texture Taste
10:0 5.93 ab 6.3 » 6.57a 6.43a 6.21ab 6.14ab
9:1 6.64 a o/0a 6.57a 6.50a 6.50ab 6.57 a
8:2 6.36 a 5.14 a 643a 6.36a 6.57a 6.36ab
7:3 5.93 40 6.29 a 6.21a 6.14a 6.36ab 6.14 ab
6:4 543 ¢ 6.07 a 6.14a 6.00a 586a 593a
CV (%) 7616 11.6 10.0 15.3 13.1 11.4

Means in thesearne“s0lumn followed by a common letter are not significantly different

at 5% level W DMRT

Scores~1% most unsatisfied

9 = indifferent

9

most satisfied
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3 = moderately unsatisfied

7 = moderately satisfied
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Table 3 Sensory scores of instant cereal beverage products with various ratio of drum

dried brown rice flake, job's tears flake and rice-corn flake

Ratio of Sensory score

rice : job's tear : corn  Preference Appearance Color Odor Texture Taste
9:1:0 6.15 6.54 6.62 5.85 6.23 6.46
8:1:1 6.38 6.62 6.54 6.31 6.38 6.46
7:1:2 6.62 6.77 6.69 6.31 6.62 6.54
6:1:3 6.54 6.69 6.46 6.46 6.62 6.62
5:1:4 6.23 6.88 6.62 6.46 6.31 6.54
CV (%) 10.6 12.7 10.6 13.6 10.7 12.5

Score : 1 = most unsatisfied 3 = moderately unsatisfied

5 = indifferent

Table 4 The ingredients of instant cereal beverage

product per one server (one package)

Ingredient Composition (g)
Rice flake 7
Job's tear flake 1
Rice - corn flake 2
Milk powder 7
Sugar 12
Non - dairy creamer 5

Note : add 150 ml of hot water beforz™drink
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Job’s tear

Corn

4 grinding ¥
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Brown rice flour

Wash and steeep overnight

Corn : water = 3 : 2 cup

¥ + 4 blending
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Fig. 3 ProCessing of instant cereal beverage product
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W32 N229 (Tu1N 80)
RD29 (Chainat 80) Rice Variety
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Abstract

Farmers in the irrigated area of lower northert: Z Failand require early maturing variety with resistance
to major diseases and insect pests and high gualthy/ grain according to market demand so that it can be
planted 3 times/year for commercial purposes, “Therefore, this research project aimed at developing rice
variety to meet the farmers' requireméat/ a2 research was conducted in 1989 at Chainat Rice Experiment
Station. A variety RD29 (Chainat 80)was derived from 3-way cross of the cross between F1 hybrid of Supanburi
60 and IR29692-99-3-2-1 and IR1(1415-19-2-3. Progenies of the crosses had been selected for good performance in
intra-station yield trial, intér-giaticn yield trial, farmers' field trial and yield stability evaluation. They were also
tested for resistance togmajor diseases and insect pests, grain physical and chemical qualities, and response

to nitrogen fertilizer. Yhe results showed that RD29 is photoperiod insensitive variety. The prominent
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characteristics of this variety are early maturing of 99 days in dry season and 103 days in rainy season; yield
of 876 kg/rai which were 6 and 18% higher than that of Suphanburi 1 and Chainat 1, respectively. RD29
showed good yield stability, moderately resistant to brown planthopper and bacterial leaf blight, non-glutinous
long grain rice, less chalkiness and good milling quality. In addition, its brown rice contains 15.7 mg/kg of Fe.
It is suitable for growing under irrigated condition in the lower northern region because it can be planted 3
crops/year starting from August, December and April but could not suitable for growing at the mid-September
until the end of November because low temperature result in unfilled grain and low yield. RD29 is susceptibin
to brown planthopper in Nakhon Pathom, Pathum Thani, Ratchaburi, and Chachoengsoa provinces. Therefare,

planting this variety in these provinces need more intensive care than other cultivated areas.

Keywords : RD29, early maturity, irrigated area, milling quality, grain physical and chemical auelities, yield

stability, brown planthopper, bacterial leaf blight, lower northern region
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ss of RD29

Fig. 3 Milled rice of RD29
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Table 1 Average yield of RD29 from inter - station yield trials” in cmparison with standard check

during 1998 - 2004

Yield (kg/rai)

86

Variety Index
1998 1999 2000 2001 2002 2083 2004 Avg
RD29 575 586 620 645 6250 &Z7 695 617 103 118 105 102 84
Chainat 1 602 535 503 617 6€15Kw598 733 601 100 - - -
Suphanburi 60 596 452 - - - - - 524 - 100 - -
Suphanburi 2 - 514 629 - 617 - - 587 - - 100 -
Phitsanulok 2 - - 500/ 816 634 624 - 606 - - - 100
Suphanburi 1 - - - 693 - - 783 738 - - - - 100

1) Conducted at Phitsanulok /Xice=Xesearch Center, Khok Samrong Rice Experiment Station and Chai Nat

Rice Experiment Stdticn

Table 2 Averags yield of RD29 from vyield trials” of farmers’ fields in comparison with standard

chedles

4

uring 1999 - 2004

Yield (kg/rai)

Variely Index
1999 2000 2001 2002 2003 2004 Avg
D29 703 665 683 564 544 648 634 109 111 105 109 101
Chainat 1 569 600 565 564 - 623 584 100 - - - -
Suphanburi 60 531 - 610 - - - 571 - 100 - - -
Suphanburi 1 692 - 606 550 560 - 602 - - 100 - -
Suphanburi 2 - 583 - 581 - - 582 - - - 100 -
Phitsanulok 2 - 649 587 - 643 636 629 - - - - 100

1) Conducted at Phitsanulok, Lop Buri and Chai Nat provinces
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Table 3 Average yield of RD29 in comparison with conventional varieties grown by

the farmers, data from vyield trials of farmers’ irrigated fields at Uttaradit,
Phisanulok, Phichit and Sukhothai provinces during 2001-2005

Yield (kg/rai)

Variety Index
2001 2002 2003 2004 2005 Avg
RD29 861 828 889 925 878 876 106 96 118 114
Suphanburi 1 872 823 800 765 862 824 100 - - -
Phitsanulok 2 980 933 830 - - 914 - 100 - -
Chainat 1 - - 716 772 - 744 - - 100 -
Others - 614 - 850 843 769 - - - 100
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Table 4 Yield stability of CNT89098-281-2-1-2-1 grown in different environment in wet season during 1999 - 2004

Yield (kg/rai) .
Variety/line Dev. MS bi
PSL LBR CNT PTT KLG SPR RBR Mean

1999
CNT89098-281-2-1-2-1 666 791 517 749 685 639 600 664 247821 ns 0.66 ns
Suphanburi 60 188" 663 339 627 590 546 677 519 20430.16 ns 1.09 ns
Chainat 1 294" 769 369 489 622 429 418 484 7040.25 ns  1.19 ns
Suphanburi 1 650 725 390 764 717 705 539 624 676517 ns 0.91 ns
Environ. Index -11.94 149.68 -157.09 94.83 100.33 3.83 -7564 599 7
Variety/line LBR CNT PTT KLG RBR Mean Dev. MS bi
2000
CNT89098-281-2-1-2-1 786 549 585 682 768 674  4,070.57 ns 0.97 ns
Suphanburi 1 774 605 498 811 755 689 1,476.02 ns 1.37¢3
Chainat 1 739 531 567 808 712 671 1,931.80 ns 4975
Phitsanulok 2 866 581 643 742 688 704  4,460.6041s 023 ns
Environ. Index 88.31 -8349 -11289 79.46 28.61 705
Variety/line PSL LBR CNT PTT SPR RBR Mgan Dev. MS bi
2001
CNT89098-281-2-1-2-1 512 679 377 629 537 76 583 120.00 ns 1.28 ns
Suphanburi 1 458 721 463 522 616 At 593 5,793.23 ns 1.09 ns
Chainat 1 479 589 345 591 586 727 553 2,305.09 ns 1.14 ns
Phitsanulok 2 384 696 341 655 634 770 580 7,041.28 ns 1.49 ns
Environ. Index 6395 73.20 -154.50 22(05+, 3690 149.60 592
Variety/line PSL LBR CNT) 24T KLG CCS SPR Mean Dev. MS bi
2002
CNT89098-281-2-1-2-1 790 600 w26 697 899 492 726 692 1591.06 ns 0.90 ns
Suphanburi 1 860 %z 740 647 1,001 414 835 723 1277.16 ns 1.33 *
Phitsanulok 2 733 736 644 745 871 461 862 708 2871.75ns 094 ns
Environ. Index A% -4740 -051 -873 191.88 -23573 111.55 666
Variety/line PSL CNT SPR PTT KLG CCSs RBR Mean Dev. MS bi
2003
CNT8S196281-2-1-2-1 710 545 700 596 752 430 853 655 1,671.96 ns 1.02 ns
Shainge 1 747 603 799 638 719 458 769 676 648.48 ns 0.87 ns
Philsanulok 2 684 650 861 618 830 418 840 700 3,44496 ns 1.12ns
Suphanburi 1 842 593 790 665 875 498 877 734 1,586.24 ns 1.09 ns
Environ. Index 7453 -8821 9418 -5526 84.73 -23866 128.68 707

1/ Low yield due to BPH damages
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Table 4 (cont.)

Yield (kg/rai)

Variety/line Mean Dev. MS bi
PRE PSL UBN SKN SRN PTT PTL SPR

2004

CNT89098-281-2-1-2-1 692 732 565 644 369 692 476 563 591 1,659.30 ns 1.09 ns
Chainat 1 742 647 656 733 475 742 508 590 636 3,310.43 ns 0.83 ns
Phitsanulok 2 778 804 578 762 549 778 516 504 658 1,671.81 ns 1.17%xs
Suphanburi 1 714 782 557 791 560 714 559 561 654 1,811.17 ns 0.9 ns
Environ. Index 84.15 132.23 -36.09 80.48 -15226 84.15 -100.67 -9201 632 &

PRE = Phrae Rice Research Center

SKN = Sakon Nakhon Rice Research Center
PTL = Phatthalung Rice Research Center
PTT = Pathum Thani Rice Research Center

SRN = Surin Rice Research Center
UBN = Ubon Ratchathani Rice Researeh Certel
PSL = Phitsanulok Rice Research Cénier

LBR = Lop Buri Plant and Plant Production Material Service Center
CNT = Chai Nat Plant and Plant Production Material Service Center

CCS = Chachaengsao Plant and Plant Production Material Service Center

KLG = Pathum Thani Plant and Plant Production Material Service Center

SPR = Suphan Buri Rice Research Center

RBR = Ratchaburi Plant and Plant Production Material Servite Center

1y 11.16 unJ/nn.) UWAZWUTTUIN 1 (10.50 - 12,96
ANJ/AN. 1y 11.81 An/nn.)

[ v al v A As
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Table 5 Reaction of RD29 to the brown planthopper (BPH) and
the white backed planthopper (WBPH) in comparison

with standard check in wet season during 1999 - 2004

Year/Variety BPH WBPH
PSL PTT CNT RRI PSL PTT

1999

RD29 MS - - - MS MS
Chainat 1 MS - - - MS MS
Suphanburi 1 MS - - - MR R
2000

RD29 MR MS - - MS MS
Chainat 1 MR MR - - MR MR
Suphanburi 2 MS MS - - S S
Phitsanulok 2 MS R - - MS MR
2001

RD29 MR MS - R MR MS
Chainat 1 MS MR - R MS MR
Phitsanulok 2 MR MR -. ~HR MS MR
2002

RD29 MR MR -7 MS - MR
Phitsanulok 2 MS MR - S - MR
Chainat 1 MS ViR - MR - MR
Suphanburi 1 M3 MR - MS - R
2003

RD29 MS MR R - MS MR
Phitsanulgk” 2 MS R R - MS R
Sugnenburi 1 MS MR MR - MS R
2004

RD29 MR MR - R MR MR
Phitsanulok 2 MR MR - MR MS MR
Suphanburi 1 MS MR - S MS MR
HR = Highly resistant MS = Moderately susceptible

R = Resistant S = Susceptible

MR = Moderately resistant HS = Highly susceptible
PSL
PTT = Pathum Thani Rice Research Center
CNT = Chai Nat Plant and Plant Production Material Service Center

Phitsanulok Rice Research Center

RRI = Rice Research Institute
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Table 6 Reaction of RD29 to major rice diseases in comparison with standard check in wet season
during 1999 - 2004

Blast Bacterial blight Ragged stunt

Year/Variety

RRI  PSL LBR CCS RBR SPR PTT RRI PSL PTT PSL
1999
RD29 R MS MS - S S S MR - MR MS
Chainat 1 MS MS MS - MR MS MS MR S MS
Suphanburi 1 R MS HS - MR MR MS MR MR HS
2000
RD29 MR MS MS - - - MR MR - MR MS
Chainat 1 MR MS MS - - - MR MR - MS NIS
Suphanburi 2 S MS MS - - - MR MR - MR S
Phitsanulok 2 S S MS - - MR MR - MR S
2001
RD29 - MS - - - - - MR - MR -
Chainat 1 - HR - - - - - MP> S -
Phitsanulok 2 - HS - - - - - S - MR -
2002
RD29 MS HS S - - - : MS MR - -
Chainat 1 MS R MR - - 2 - HS MS - -
Suphanburi 2 R MS HS - - : - S MR - -
Suphanburi 1 MS S HS - - - S MR - -
2003
RD29 - HR - : - - MR MS - - -
Phitsanulok 2 - MS - - - MS HS - - -
Suphanburi 1 - HR - - - - MR MS - - -
2004
RD29 HR - MS - - HS - HR - -
Phitsanulok 2 - HR - MR - - HS - MR - -
Suphanbyi, - HR - HR - - MS - R - -
HR %/Highly resistant MS = Moderately susceptible

R*% Resistant S = Susceptible

ViR = Moderately resistant HS = Highly susceptible

PSL = Phitsanulok Rice Research Center

PTT = Pathum Thani Rice Research Center

RBR = Ratchaburi Plant and Plant Production Material Service Center
RRI = Rice Research Institute

CCS = Chachoengsao province

LBR = Lop Buri Plant and Plant Production Material Service Center
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Table 7 Physical characteristics of RD29 seeds compared with Chainat 1 and
Suphanburi 1 at Phitsanulok Rice Research Center during 2003 - 2004

Characteristic RD29 Suphanburi 1 Chainat 1
Seed color : paddy straw straw straw
. brown rice white white white
Seed size (mm) : paddy, length 9.52 9.71 10.28
width 2.64 2.42 2.45
thickness 2.1 2.08 2.02
: brown rice, length 7.34 7.27 7.73
width 2.23 2.11 2.18
thickness 1.85 1.83 1.78
length : width ratio 3.29 3.50 3.52
Shape slender slender slander
Chalkiness” 0.14 0.94 0.51
Paddy weight (g/1,000 seeds) 27.6 26.7 29.2
Milling quality” (% whole kernels and head rice) 54.1 55 53.10
1/ Chalkiness : 0 - 1.0 = less chalky 1.1%1.8,= medium chalky
1.6 - 1.9 = moderately high chalky 2.0 5.0 = high chalky

2/ Milling quality : very good whole kernels_&aad itead rice > 50 %

good whole kerneis arid head rice 41-50 %

medium = wholesieraais and head rice 31-40 %

poor = wholZ Kernels and head rice < 30 %

Table 8 Analysis of iron content in rice seed from

Eliteanulok Rice Research Center in 2004

Variety/line Iron content (mg/kg)

Brown rice White rice

RD29 157+ 0.8 6.7 0.4
IR68144 16.2 £ 0.3 9.0+1.0
Khao Dawk Mali 105 92+04 50+£1.0
Phitsanulok 2 121+£05 59+04
Chainat 1 11.7+£03 48 +0.9
Pathumthani 1 9.7+0.3 6.3+0.3
Jow Hawm Phitsanulok 1 12.7 £ 0.2 5707

Source : Saikam Pintasen and Chanakarn Prom-Utai, Faculty

of Agriculture, Chiang Mai University (personal contact)
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