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Rice Production Potential Zoning of 3 Provinces in the Central Plain

Aaurh Aosua’ Haen éuqm“ aulyand Usznavuyn? dszuew winausTas” &y uunad®
aqad nuad” 1aw Buunae” Tuwopm yaeya? daeiad nvmus? wwiai sy
WuNy azfiazn® men @ezwwy” el mgawm” 3907 Weaseae” uee @siidas?
Kingkaw Kunket"” Nittaya Ruensuk” Somroj Prakorbboon? Pranorm Monkonbunjong” Samran Inthalaeng®
Adul Kridsawadee"” Wasana Inthalaeng” Chitnucha Buddaboon? Laddawan Kunnoot” Nopharat Muangprasert”
Walaiporn Sasiprapa® Tom Tiaphet” Nithat Kanchanapa” Jhirapha Muangklai” Chamnong Srinimitra”

Abstract

Comparison of rice production between farmer's and introduced appropriate technolog management
based on soil suitability and fertility was established in according to accomplish rice praauct.on potential of
three major production provinces in the central plain, Pathum Thani, Nakhon Nayok ancCFachoengsao during
2002-2006. Results showed that most rice soils were very suitable soils. Farmiess I irrigated area applied
higher fertilizer rates than recommendation ones leading to less profit. Fér raipfed low land area, high yield
varietal supplement can increase more rice yield than fertilizer managiament. In conclusion, rice production
potential of three provinces in which had been demonstrated as pgieatiai mapping can increase an average
yield by 10% with maximum decrease of total input cost of 40% !27dling to gain approximately 800 million baht

a crop or 1,600 million baht a year increased value from tigeyield.

Keywords : rice production, soil, fertilzer, technologvg Iice’production map

a A

1) quiiapindnani o, 358a a. SyyuP Yy SGund 12110 Inadwi 0-2577-1688-9
Pathum Thani Rice Research Center, Ttiinyaburi, Pathum Thani 12110, Tel. 0-2577-1688-9

2) guiiddnUmiugs a. thusiyd 2, thuais 2. Uniuys 25150 Inadnt 037-271-385
Prachin Buri Rice Research Cénteg, Ban Sang, Prachin Buri 25150, Tel. 037-271-385

3) Quﬁ%ﬁ'ﬂﬁnwnuﬂsﬂﬁugﬂ 21N, AUAT 8. ws:umeﬁaqﬁm q. ‘Wizumﬂ%aqﬁm 13000 In3¢wyi 035-241-680
Phra Nakhon Si Ayutthays Rice Research Center, Phra Nakhon Si Ayutthaya 13000, Tel. 035-241-680

4) SinWamNAg @Y nIun13d 9990 Nnal. 10900 Insewy 0-2561-5360
Bureau of Rice Pr&duct Development, Rice Department, Bangkok 10900, Tel. 0-2561-5360

5) ﬁﬂﬁnu‘[elmw,a:qmma@ﬁn NIWMITN 399NT ANA. 10900 Insdwyi 0-2561-2182
Buraau(Of/Rice Policy and Strategy, Rice Department, Bangkok 10900, Tel. 0-2561-2182

6) {(lza I@UNA NINITINIANBAT wﬁni ANY. 10900 IN3FAnYT 0-2940-6872
mformation Technology Center, Department of Agriculture, Bangkok 10900, Tel. 0-2940-6872

7) SNITUURTNRIWIMINEAT VAT 5 0. LW 8. §IINEN 3 T8N 17150 Inadine} 056-413-044
Office of Agricultural Research and Development, Region 5, Chai Nat 17150, Tel. 056-413-044

8) FINNASHUASHAIIINSINEAT LUAT 6 . WA7 8. UNANEIN 3. unyT 22190 Insewyl 039-397-076
Office o Agricultural Research and Development, Region 6, Chanthaburi 22190, Tel.039-397-076

MINFATINTTNN TN 1 200N 1 ABeN8u - SUINAN 2550 5



o
INanga

FuilumsAnEIMANFNEAWINEaT2 289 3 Sandamanans leud Unumil uaswon uag
22 FINT 32 I9T] W.el. 2545-2549 ianwiunamenstukanae walddsslamilumynsunuwnsnaadna
I@]ﬂﬁﬁij’agam’mmm:au@iamsﬂQnﬁnmaoaummﬁmﬂm UrznaunanIdTInnugaNaNyInizasan
LR NIHAATIT89NEAINT Ananaunasauinaluladifafiunanaadfimanzay wazsaruuniidnaniw
minatindaudiuuzih wod Gundulngianuminzaudenalandhiinn usslienugauauysol
tunansg ﬂnL’Tuﬁuﬁamﬂ%ﬂﬁdumW{'fmi'@ﬂv!wmﬁ Lﬂwmﬂiﬁ"a"l,ﬂsl,ummaﬂa:muauyszﬁﬂgmj’nﬁuﬂsj
datasussfisrrnisiuses flﬂ’]‘ﬂfﬂElan'@]i’@\‘iﬂ’j’lﬁ’lLLu::‘Ii’l?la\‘li’]“Hﬂ’]S ualdnandalnaidswsadiniina
’L%ﬂmnuﬁmu:ﬁﬂ ﬁﬂﬁﬁunumwﬁ@]ga Fauiufiuinedu ﬁmiﬂgﬂﬁnﬁuﬂma"ﬁwum mMIRpmaea
dranslsnuginldhdazauas °1hﬂl,ﬁuwawﬁmﬁl”nvlﬁaﬂdwnﬁ’l%ﬂ 8 MIIALVAANIANANITHAATRIG BT
SATUHUALERILAGNENN wWisusuaNumINzaNTIudamIland M ANAAIZA UM FERURANE AT
éT’mmi’L%ﬂﬂﬁmmzau mmsna@ﬁunummﬁmLLa:Lﬁ'wa@hNawﬁm%a LERZAINIGRAVTULANA19N U

I@m’mmmmLﬂmwawa@]iﬁﬂﬁgaq@%’aﬂa: 10 a@ﬁunumwﬁm"ﬁgaqﬁaﬂaz 40 LL’s\“;Lﬁ&J%Jaﬁ’]Nﬂwa@]vléf

ARzUIzu10 800 AULIN ®IB Uaz 1600 R1ULN
U

o o

ardan : MInAat Gu o nalulad wnuidnaawnisniadha

(-] o
AT

ﬁuﬁﬂgmj”nmaaﬂizmﬂ"lm T]wazﬂgn 2547
fuvzanm 67 8 uls lenandadnlfan 27.2 du
o lauinanaaLads 406 Alansudals InsALLe
Anduudawug 1.15 Sudn udshdudigas 722
% o A o = A A ' & o [=
SUAW LUaTMIAUINLINANEAlwaRZa S TR
mimﬁauﬂ”ﬁUm@;mmiﬁmaﬂmﬂﬁuﬁaJﬁa@ial,ﬁaa
mimﬂﬁiijmLﬁalﬁmqmmsﬁm{f'aauﬁﬁaﬂmﬂ
nudusngday i AGuidtasgeinisis
LLazL'éauqmmwasiwnmfa uanﬁnﬂﬁmﬂ‘fﬂylu
AATILUZUNNHIWI L‘Euﬁmuzmmﬂ%ﬂmﬁﬂiuﬁu

a I A A ' % W Y0 &R K o
mmaﬂwm:ﬂgm‘.ummﬂmaﬂuI@m"l,u"l@mmmﬂﬂﬂ
AWUDIAUW I AT NRINNTD AT IR HANE®
°1T’nma~1(’wmWﬂ’m]zgaﬂ’j’lmﬂ%ﬂUﬁLﬂua%ﬂuﬁﬁ]qﬁu
s’i?am:l'lfnmﬂaﬂﬁunummﬁ@] MlFneaInIdTY
V] o, o J @
LN A8

RIUIRIAVDINIANAN LA WA ﬂ‘qwmﬁ nAT

A ad A o

WIEN LAz asBany SNundandnisn Ussanm 2
suls Aedusass: 3 maaﬁuﬁﬂgnﬁ’nmaaﬂizmﬂ
WARLINNANNEIAY LHAINAUAUIAINEIIEIN

Inaflanugausuysal inwasnsfidnoniwlunari

wl#landags Fatuiduundiniadndrdnyes
Wi JwiaLnumiwiiidymenion waliszuy
A 6 X & ' v A o %
Falszmunsuyso Jdunnaslgninindingyaes
dszina lwwaratsznu Juihannlasinsgain
o o o A o £
99 28933010 lasfinaasiifaslszysand uasas
gavhanonan (Faniadnusil, 2548) nanAatlu
nowl 2543 1dp 750 Alaniudals uaznguiulss
2544 1238 812 AlanTudals Tswdauasuaninui
miﬁﬁmﬁhulmy'ag’lummﬁwﬂu (FIRIAUATWILN,
2548) INHATNTIBARAWINAYK TIUNINUAWITA
Uszmunfiinldanysal sasariunlddazass
Handadlungulis 2547 1ade 460 AlanTudals
nawtl 2547 Wuglihdetiuas wandaadn 650
Alaniudals uazwuthdatiouss Sedgnluwam
ey wandawads 390 AlanTudals msviwian
dszauifaminismain Mldkandad d1uiswmia
A A& A, ° & <
A TUNT AN BTN IR MU0 e TIn D89
NBNNIINBATNINNG (AIRIARSLTINT, 2548)
nawdadalunguidl 2541 1wl 492 Alaniudals
uazngwILlTI 2542 1de 731 Alaniudals
& A AA & 1 o
Aunniianugevsuyinidulngadluiue

6 Thai Rice Research Journal, Vol. 1 No. 1, September - December 2007



Atz T9501hnlATINMIENNEN 9 VaIdInIa
o v g/ o U =
Aldtsinvinw ldaaaall T lulaasalsznin
Y 2-3 A33bwIautlniaeiany 5 a39lu 2 3 n3vi

1 g: =1 £ =1 a 1 L%
wndazaTIinTlTnaluladniInga 15w a3k
s = w 6 +| A L2 A U+ =
GERRIE RIS MCEAI B RUSRRES umﬂmﬂqmﬂw
gmﬁ"l,ajmm:ﬁ'mwzmmﬁryLauimmaa"ﬁn Taiave
[ ) ° < a 1 4
NUALULINYBINITITANT I@ﬂm"lﬂwm{laqgmﬂ
i 2 as inwasnsaaulng s defladununiinga
LL@iﬁ]zLﬁulﬁ”lﬁwawﬁmgd FIUNUNWIE R ﬁmiﬂgﬂ
Tius hdagus wazdndszaudyninimneh
Tuszazdnieanaan §INANITNUGONANIAALIINN
agglsna wawamaﬁmaaé’fwi’mmmﬁgwimawﬁm
WRLUBINILTTING

msﬁ'@ummsﬂgn“ﬁ"ﬂ AIUNITHIITLAY
ANUATWAIINRAT? V89 3 FINIAAINEN HAANANATS
Miuunasnfatnaayaelszna lagnisdar
UHUNILUANUNANNANIATNNITIAHANES LA
W luwladNmuizaudaniinaatnluuedas
IRIA WANNNVN AN BATNINTIUWINIIMILNNHE
NAA WA UNTAIAWAY 83528 THNNTINILNWINTUITE
wazWawINIINAaT LT w i atnaiUssansaw uis
ﬁa;&aﬁana’nﬂ'ﬂ’ﬁ’lumimumun’lwamﬁn LN edlall
FwaInNGaInITUSInatnnaluidssienuas
' A a X AL AL i '
AUTENANANY Y TN NN UEA PR RNGD
msﬂgﬂﬁ’na@m

alnsitilasiony

1. Anpuad ‘)Ui’aﬂﬁﬂﬂaﬁﬂg"l% NINIA
Unumil ueswlin kazazidans laun ﬁa;&aﬁ'ﬂﬂ
anwaeniimne wadn nliame  anwucdn
mslFUEApmiRan anumanzausasiuiidents
Uaatd [Aavnanudlafufiuazszuufinansuaa
2N UDIIAIA

2. IWMBNANLAINAITIAHARAADIIATN
AMMANITHNYDIN AW WILNWAT 891wn5 1T
Uszlominau L‘ﬁﬂﬂ’]iﬂ@ﬂﬁ‘ﬁmiﬂﬁﬁ’ﬂ?}m 3 39N
PBINDIFIITIIAZIUUNGY NTUNMUITAEW (T3
Walnfidn, 2533; 2534(N); 2534 (1)) TSN TR

MINFATINTTNN TN 1 200N 1 ABeN8u - SUINAN 2550

AMumINzaNdanlandvesdn saniiuizay
6199 AUITNAUMITINUATEAUNINRATIIVDILG
NI I@Ul“ﬁs:uu@,%mmryﬁﬁmj”n aulasams
#1T89N1IALVAANLATIWNITHNEATI2IINI @A
FWIIIALY (NIWITIMINBAT, 2545)

3. NMISNUAIDLIIARUATAIDLIHANAR
2717 Uz UnNNT MISALAIBENIAUYBILARLIINTR
YA $19% 100 $208n9 Tagdnwmanniofidud
AuAmsvinnvasudszsLne 3msﬁzﬁqmwf@iim
MuMALeEad  uastiuranaat L uIuas
WikaTIotnsdn ae 50 Mas 1 tluha i T
win Saenuduuazlsuiluihimsaadndand
AU 14 %

4. NN HIUINIAINT Lﬁ'mﬁ'mj”a%mmﬂ%
fen naasoutin WARILNAANUS THANUTT
mnﬂ?z'muﬁ'u‘;fn mﬂe&ﬂqa MIPUAINEY MR
150 WNad N U ITAY anaAIUITMILALLALA
LAZLASAPMAUNUNANRR

5. NIRRT AUHANAALT DIG Laa
S NUANYATNANT IARNANR AT V0901% 4 J2aU
ﬁnmﬁl’a;&aNawﬁmﬁnﬁ"lﬁmﬂmﬁuLﬁuﬁaasi’m]‘%o
wazaINMIFNAEAEINNY lagRN T wUnIZa
m‘ﬂﬁwaNﬁma’m@%mmrﬁmﬁn FUUNITAVNT
Idtanaateandu 4 520U Ao

R1 J2AUNANEA ¥nndN 550 Alantuedals
R2 J2AUNAKAA 321314 450-550 nlaniueials
R3 J:AUNAKAA 321319 350-450 nlantueials
R4 J2AUNANEA BNt 350 Alansudals

6. AaLAanwNUlaINAFaL MNUHUTTY
A% MARATIWIBULLIINAROUUAZAALRONNBATNT
wdarnulaimasoumaluladfnanzsudmsuua
aeiudl sandasy 10 udas laudnaninast de W3
SeeURNENNNSIHRANEAATUNS 4 326D 52019
Awuaszauinalulaffmanzauinsuudaz

7. darudasnasaumnalulag Anualid
mdssufisuimaluladfidosnisuns iy
mﬂIuIaﬁﬁmummﬂﬁﬁ'ﬁag’uﬁa NINTUIHANTT
Funsainsan MadSouifsumaluladiduis
mslgiloiadl 38 3 nInis il



N3N 1 I%ﬂqmmu@‘mm:ﬁﬁ

1.1 9199Wus 3 ladagasuas sl,%ﬂﬂé'm’]muﬁ
NINIMMINHATUUNFIRTLAMANES UaziRNNTS
IstlalwunaBoandu 12-6-6 N.N-P,05-K20 /13 wis
16 3 053 Tapasaft 1 Iilugas 18-46-0 6031 13 nn./13
Fmnuils 46-0-0 007 4 an/ls wazile 0-0-60 @1 10
an./13 waswinudn 20 S5 A597 2 uas asaft 3 lﬁﬂﬂ
803 46-0-0 samnsaz 8 nn./ls fiszuzuanne uas
fulartanan aus16au

1.2 ﬁvaw”uﬂ?@immum 1%ﬂﬂ5mwmwﬁlﬂm
SmmsnsasuusingwiunManats wasiunsld
flolwunaBoaiu 6-6-6 nn.N-P,0-K,0 /13 utisla 3
a5 lagnsaft 1 l#i)uga 3 18-46-0 a1 13 nn./13 39
nwils 0-0-60 6@7 10 nn./13 waaminudn 20 5w 039
72 uaz a%aft 3 lﬁiﬂﬂgm 46-0-0 saassaz 4 nn/ls
fiszpzuanne uaziifietenan anudau

n3SNIN 2 I#flaaudriianzidu wonidu
danvasilosfiacs 9 dauaadlu Table 1

n33N357 3 nIlFiounuinuaIns lagiiy
Matnanda wazsaumumildiuanuladuas
InwasnIEasR RN sane ey

8. ¥inmsnagaumalulads laoidanianly
AnunzaunusdasAndiiounsiudwpi s
inaluladfmansauiunasin

9. SavuMNIAENEATNDATHANTY Ly

o o P

ﬁ]@m’]LLN%ﬂm;ﬂﬂ’]iLL’LidL’ﬂ@]ﬁﬂEl’|'|‘1/\.“. ITHRAT2 b
a & @ A o Al & o A A
ANATIINNIZAUNANEAT) DuBUN M nalulatn
AN RN IUNTH AT LA
(%] o o (= U cl::!'
10. FaaudiSwt s lmnalwladniwans

) g a kg n:ly > 1
a&lmﬁsumsnamm'ﬂuwummaxmm Usznay

Table 1 Eertilizer application based on soil analysis

LLNuﬁLLmmﬁ'ﬂﬂmwmiwﬁmﬁnﬁlﬁwawﬁmga LF

a a
uqmm‘wm

Nam‘mﬂaaauazamsni

NANNTANBINITIAWAANIAINNITHNAATD 3
WRIALVANANAN (Fig. 1) WU UaazaInlIall
AnuMWMILANNANE® AARBNUINTHAR FIKA AR
mmﬁm&aﬁwawﬁmﬁn laduandranu nanafe

wnIadnas1h ndTIAudayes
UM BN BATNITURLALAIDEINANRATA w3 TN 37
G28819 LAZAI8L19AWIY TIX 59 FrEsy n 7
gne iawﬁanﬂsiﬁLﬂﬂIuIaﬁﬂﬂ:ﬂa?’jULﬂﬁﬁgﬂﬁaa
waztnanzay domsvhulamaeimalgioamud
uuzihuazauaIlaTAcw Wisuisuiumslgie
P2INBATNT TN 10 Walass2wine U w.a. 2545-2547
Wui GumwnpesTiniadnunii fanumeilofudin
Tnaidudwiladianudunsada auiinsaiaunn
ﬂ‘%mmﬁuv%ui’mq@‘i‘ﬁ awudsdaudigs Uiinuwas
Washstnn audthunans USunolwunsidoudn
daUDIgINN (Table 2)

NANRAT1IVDINBATNT W‘]_I’j’]a%ﬂui‘:é"]_lﬁ 1
AANABNINNTN 550 AuHININNTN 850 AlanTuda s
mﬂ’ﬁmﬂiuiaﬁmﬂdﬂmmﬁﬁgn@i’ama:mm:au
@qf’JElﬂ’]i‘ﬁﬂLLﬂﬂdﬂ@laaUﬂ’]ﬂ“ﬁﬂEl@]’]&lﬁ’]LLW.:ﬁ’]LLa$
awdditazRan Wisuisuiunislgioves
INHAINT 2 99 70 10 U89 waNIINAAAUN UL
nmldialunisniadinvesnsainsld 260.93
vnaals wiatenay 43 uasiimlsfindn 454.00
vmaals (Table 3) swsaLRaFNEANMIHEAT
I@ﬂmmmmm:ﬁuwawﬁmmaoﬁuﬁﬂgﬂﬁnmm

Total nitrogen

Available phosphorus

Extractable potassium

Qrganic
rr jtter Sensitive Insensitive From soll Requirement From soll Requirement
varieties varieties analysis analysis
(%) (kg N/rai) (kg N/rai) (ppm) (kg P,Og/rai) (ppm) (kg K,Ofrai)
<1 9 18 <5 6 <60 6
1-2 6 12 5-10 60-80 3
>2 3 6 >10 0 >80 0

8 Thai Rice Research Journal, Vol. 1 No. 1, September - December 2007



- ~
il
> 5 /(

® Tech. trial plots
A Rice sampling points

# Soil sampling points

>

\ ‘
rn 1:1Jm

a) Pathum Thani

" Technology ‘ralfplots
- Sampling Bints

itice planting area

20 L. N 20 Kilometers

b) Nakhon Nayok
* Technology trial plots

* Sampling points

Rice planting area

50 0 50 Kilometers

c) Chachoengsao

Fig. 1 Sampling points and technology trial plots in Pathum Thani, Nakhon Nayok and
Chachoengsao provinces

MINFATINTTNN TN 1 200N 1 ABeN8u - SUINAN 2550



10

Suitability of soil for planting rice:
Highly suitable

B Less suitable
Unsuitable

Damoamay o
[ drlms | Tiwgnn
|

g |
| {

0 5 Kilometers

Farmer yield :
> 550 kg/rai
450 - 550 kg/rai
350 - 450 kg/rai
No data

L
| Moo
Aapan — RAIEET TR e
| | 1

Aaaath

- N L PRI 1L
[l I S — adoahahomait ‘
A N T T N0
A gl R, T P [
; B | ‘
ul | » -

~5
na

ko ine
Illll) 2

i AN
4 > w1y

N Sl ol

\ | dgam

/ fimo g |

:’ drlns | Togi

s QR | y )
i |
I I

|-||v|!|u|‘ 1
| )

VL
oLl : =
¥ “].”‘-‘Illlﬂln

71

5 Kilometers

(b) Farmer yield

e
=

Ny

Potenrfial /Zield :
453, - 550 kg/rai

No data

||—ram.r|u ~—

| | faile

e
| Tricile

A0 IR | ETEE TR

waili tan |

Nimini:
= . NI |
——yindu .|....u,.,%"_‘f‘_‘_—"}!‘lfrh = niu-u.‘-lé; Lo 1 s
! malan o nadinId
b a0V 1 '_"”"I'r" naeanig - AN e
L ATt il 1
gL {
! fianoln

LA EILLET] Sy

P 1
il g

: “lun g
L Ll LE ISR PN ¢

o | #
Lt ”\n‘:’n::".llllﬂ}!

| mgnm

Hanoannid i
s | vgau

anaviguud |

. | g
Hiart v |
|-|'nmu.| | |

LEGRT)
s (151

0 5 Kilometers

(c) Potential yield

Fig. 2 Soil suitability for rice (a) farmer yield (b) and potential yield (c) of Pathum Thani province
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Fig. 3 Soil suitability for rice (a) farmer yield (b) and potential yield (c) of Nakhon Nayok province
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Fig. 4 Soil suitability for rice (a) farmer yield (b) and potential yield (c) of Chacheongsao province
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Table 4 Comparison between average farmer and potential yields among districts of Pathum Thani

province in 2004

Farmer Potential
District Paddy Average yield Yield value Average yield Yield value
(rai) (kg/rai) (million baht) (kg/rai) (million baht)
Mueang 21,277 577 77.34 590 79.09
Sam Khok 26,587 657 110.05 635 106.36
Lat Lum kaeo 70,500 527 234.07 557 247.39
Thanyaburi 1,390 709 6.21 704 6.16
Laam Luk Ka 113,278 661 47172 647 461.73
Khlong Luang 55,926 615 216.69 634 22338
Nong Suea 18,603 481 56.37 527 61070
Total/Average 307,561 604 117245 613 1 18536

Average grain price 6.30 baht/kg (November 2004)
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Table 7 Comparison between average farmer and potential yields among districts of Nakhon Nayok

province in 2004

Farmer Potential
District Paddy Average yield Yield value Average yield Yield value
(rai) (kg/rai) (million baht) (kg/rai) (million baht)
Ongkharak 208,955 542 679.52 712 892.66
Mueang 198,709 335 399.41 559 666.47
Pak Phli 123,092 525 387.74 685 505.91
Ban Na 144,432 426 369.17 538 466.23
Total/Average 675,188 457 1,835.83 624 2,531.26

Average grain price 6.30 baht/kg (November 2004)
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Table 9 Average yields and economic aspect of demonstrated fertilization and farmer
management in Chachoengsao province in 2004

Fertilization treatment Yield Income Input cost Net income
(kg/rai) (baht/rai) (baht/rai) (baht/rai)
12-6-0kgN-P,0.-K,O/rai 585 3,215.30 362.80 2,852.50
12-6-6kg N-P,0.- K,O/rai 5% 3,280.48 448.80 2,831.68
Soil analysis 621 341477 245.89 3,168.88
Farmer 583 3,205.13 490.62 2,71451

Table 10 Comparison between average farmer and potential yields among districts of Chachoeajsa

province in 2004

Farmer Poteritia\
District Paddy  Average yield Yield value Average yield Yield value
(rai) (kg/rai) (million baht) (kgfrai) (million baht)
Mueang 96,785 664 404.87 o3 400.60
Bangnampraew 213,100 579 777.32 578 775.98
Bangkla 50,763 565 180.69 bUl 192.20
Bangprakong 29,963 565 106.65 601 113.45
Banpo 43,089 565 153.38 601 163.15
Panomsarakam 136,343 638 548.02 632 542.86
Sanamchaiket 123,687 565 440,26 601 468.32
Rachasarn 63,243 476 182.65 448 178.50
Plangyao 33,890 424 90.53 517 110.38
Tartakeab 44,073 565 156.88 601 166.87
Khlongkuan 40,578 562 143.67 659 168.47
Total/Average 875,514 56X 3,191.92 501 3,280.79

Average grain price 6.30 baht/kg (N#Veniae: 2004)
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Using Antagonistic Bacteria to Control Rice Seed Discoloration Disease

A a

= s 1) o~ ¢ a a (1) v A aa (1)
WINLWET BITYUI1IN WITAU WAWIUTY * IAN JALNYIANIA

Parkpian Arunyanart” Nongrat Nilpanit” Rasamee Dhitikiattipong”

Abstract

Top five ranking Bacillus subtilis were chosen for trials at Pathum Thani Rice Research Center iridry
and wet season 2004, designed as RCB, with 6 treatments and 4 replications, using Khao Jow Hawm, i¢along
Luang 1 variety. Three sprays with 1x10° cfu/ml of bacterial suspension were made at booting, e&rly*eading
and late heading stages. The analyzed data indicated that antagonistic Bacillus subtilis No=33u#~as the most
effective in suppressing rice grain discoloration in both dry and wet season 2004. Hawuavet, all treatments
showed significant difference in suppressing the disease by 33.93 - 48.53% comparaa+d control plot. In wet
season 2005, top three ranking Bacillus subtilis were chosen for trials. Thev wrz also comparatively tested
with individual bacterium and mixed bacteria, designed as RCB, with 8 treatm;:nts and 4 replications, using
Khao Jow Hawm Khlong Luang 1 variety. Three sprays with 1x10° cfu/ii#of bacterial suspension were made
at booting, early heading and late heading stages. The result indieated that using the individual antagonistic
bacterium and mixed antagonistic bacteria Bacillus subtilis shovied no significant difference in suppressing

the disease.

Keywords : rice seed discoloration disease, antagoniiticssacteria, Bacillus subtilis, disease control, biological

control, Khao Jow Hawm Khlong Luang
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dubtiits No. 9 + No. 33 uazmsgifauuaiiisad filnd
LbuLdeleun B. subtilis No. 33, No. 9 uaz No. 4
flszauanuguuisvailinizniny 33.39 - 36.39%
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TanIndifiUTonifisudszauanuuusivaslse
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Table 1 Comparisdii Giice grain discoloration disease severity and grain yield on
Khagtow Fiawm Khlong Luang 1 in different isolates of antagonistic bacteria
B. swotilis in field trial, Pathum Thani Rice Research Center, dry season
<nd wet season, 2004
: A L .
Treatment Disease severity (%) Grain yield (kg/rai)
Dry season  Wet season Dry season Wet season
S’ subtilis No. 4 34.75 a 13.10 a 732 a 666 a
B. subtilis No. 9 36.40 a 1292 a 717 a 665 a
B. subtilis No. 2 42.05 ab 13.25 a 690 a 672 a
B. subtilis No. 33 31.65 a 11.17 a 672 a 687 a
B. subtilis No. 34 45.15 ab 19.45 ab 707 a 663 a
Check 57.84 b 2537 b 670 a 662 a
CV (%) 25.80 19.10 7.50 4.40

Means in the same column followed by a common letter are not significantly different
at 5% level by DMRT
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Fig. 2 Preparation of antagonistic bacteria, Bacillus subtilis suspension
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Fig. 3 Greenhouse trial of the antagonistic bacteria, Bacillus <ubtilis in control of rice seed
discoloration disease

Fig. 4 Field trial of the antagonistic bacteria, Bacillus subtilis in control of rice seed discoloration

disease
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Table 2 Comparison of rice grain discoloration disease severity and grain
yield on Khao Jow Hawm Khlong Luang 1 in different isolates
and combination of antagonistic bacteria B. subtilis in field trial,
Pathum Thani Rice Research Center, wet season, 2005

Treatment Disease severity Grain yield

(%) (kg/rai)
B. subtilis No. 4 36.39 b 456 a
B. subtilis No. 9 35.00 b 543 a
B. subtilis No. 33 3483 b 544 a
B. subtilis No. 4 + B. subtilis No. 9 33.36 b 531 a
B. subtilis No. 4 + B. subtilis No. 33 3361b 521 a
B. subtilis No. 9 + B. subtilis No. 33 35.35b 464 a
Propiconazol 25 %EC 24.83 a 527 a
Check 47.97 ¢ 524 2
CV (%) 12.30 15140

Means in the same column followed

different at 5% level by DMRT

& A A P 4 A A o &
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N3N TNARDIH ONANRA LULANA1INUNIIRTR Lag
INAaNAAITAING 456 - 544 flansudals (Table 2)

NANIINARBIAINANILEAIIN NTU LD B.
subtilis lalaane1anuin L g 0N Ll H NAs R LN
ﬂsz%w%mw’tumimqukﬂLuﬁm" 19 /530 TN
BVINININLTUAZA TR (2542) AWU M Tt T
wuaitiFudjiing 2 snuWus s Bacillus subtilis No.
90-562 W&y Pseudomdnds $. No. 90-321 anlE37u
N L umsNYs %ﬂ?ﬁmw’l,umimuqﬂsﬂﬂ’mlu
W89 IaaA R I uInasad atfiaununns

o A A A a & A A = , & A
lfranuaiiis s UnsuuLLe e 9 NTulTuitanaises
DR A A A e A
L191NN 1*mmummmﬂgﬁﬂwﬂwaqa (Genus)
CRRETS Jau,a‘%uﬂszfﬁﬂ%mwluﬂﬁmuQﬂiﬂvléfﬁﬂ’h
Do & A A a e & a o
'.*LajmaLmﬁmLiyﬂgﬂﬂwmﬂuaqammnu

agﬂwamsﬂmaao
' & & A A
NITNULTARLYINRDOVBILTOLUATLI L
Ufjilned B. subtilis No. 4, No. 9 uaz No. 33 $1121 3
a3 luszuzaniasriaslnaaansi szuzdniaansg e
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by a common letter/are, Ot significantly

5% wazizdZinTeanvienuauds amnInaiugulin
dq’ v Qs ol ' ad = = [
tlsdeUrmuuusidninninifSoufisuaig
TWuSednymiadia luns 2 ngniInanss uazn1Iwm
iaususasvadianuafiisaling B. subtils No.
4, No. 9 uaz No. 33 LULLAeI 9 wIaldiTauuaniise
Ujine 2 lalmansiniu lungul 2548 aann
augulinuaadslfiszauanuuusszaslsne
NI BIBuIN B g e & ARG ue
mIMuANANNTHLTITaIIAWAAdIlasNINWTe

a A a & = %
wueiFodjinsudas laloanuuuaed g uaznsls
waunuafisafiing 2 lTelaansiunn lidenuuan
GIINUNIREA

asu mMasauuaiiisaufilng B. subtilis No.

4, No. 9 uaz No. 33 luauqulsaainas amann
WenltiseuvefiSadfindlalaanlalelmanniily
ldauqulsnwiadiastnld laglddndudasi

& A A a 6 ' Y o
nsauuafiseljinsudas loloananlssunn
wazarhuaanuafiseljinsesna luudadn
Fanmsigniagy waidunisazaaniiiasinldlgly
anmnuladu uasiuzshdaineaInyde L
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1aN&1381989

WINLRES 831190 uaswssail fawdiae. 2542. My
aulsanuluuisvasdiada sTauunili3e
Uhtnsusziunluda. wih 1-10. I Menunaau
Fapsednd 2542, naslsafinuazaadaine, na
ITIMIINBAT.

wWinies a3ywian, o3l f3unt, 1Ta AFusuL, uwnwa
wAsad uaznyaw wnsaalt. 2522. msnslea
LWAAAUDT. Wi 309-310. T3 : 1B UNRI
Fapzdnd 2522. nealsaizuszaadaing, naw
ITMIINBAT.

wWnies aSywan, a3 §3uns, uds lrauiadu, aufe
AEDWT, WOUR U100 UAINBA FUNTIANTE.

2532. NARRAUBIT1INAAR Lﬁa\‘l"ﬂqﬂi‘iﬂmg@] @4,

Wi 87-91. 1 : MeunanwlIdndszdnd 2532.
ﬂaﬂ'mﬁ"ml,a:ga%'ﬁﬂm, NINITINILNWAT.
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Breeding Rice for Salt Tolerance and Good Cooking Quality

ala ﬁg’%ﬂﬂﬂﬁtﬂiﬁ]ﬁ” AATR 13TUIINTY ANIA a3za3e” ?ﬁq“nﬁ daua”

Duangjai Suriyaarunroj” Apichart Vanavichit? Somvong Tragoonrung” Theerayut Toojinda®

Abstract

Breeding for salt tolerant rice has been done for a decade. However, most of salt tolerant lines wilichi
have been released carry inferior cooking qualities compared to KDML105, an aroma good cooking auaiiiv,ice
of Thailand. To develop salt tolerant and good cooking quality rice, molecular marker assisted‘seiection in
backcross breeding program was initiated in 2001. Two RILs, FL496 and FL530 selected ¥ram mapping
population of IR29 x Pokkali were used as salt tolerant donors. KDML105 as recipient was=Cross pollinated
with these 2 donors to develop F, and cross back to KDML105 to develop BC,F,. Tli=¢ markers ; RM140,
B1.1-1 and B1.1-11 flanking salt tolerant QTLs spanning 33 cM and two mark=rs; RM0O and 10LO3FW for
amylose content and aroma scent were used for selection to produce BC,.5\Theh BC,F, and BC,F, progenies
were randomly selected and subjected to genome scan. Percentage ofacipient genome recovery for BC,F,
ranged from 67.2-92.3% and for BC,F, from 72.45-95.92%. The cocling,quality of progenies were considerably
similar to KDML105. Agronomic characters of progenies were obge)ved and showed that 81 of 90 lines tested
had higher seeds/panicle while 47 lines had higher 1008/grain weight and 74 lines had higher grain yield
compared to KDML105. These results indicated that niatke: assisted backcross breeding technique is useful

for selection of lines with acceptable traits while nfaiii:aining superior cooking quality.

Keywords: salt tolerant rice, molecular marker&,.zooking quality, yield
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1Nnanaga
o o o o ' a = v o A v a a o Al w=R
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a A oA o ' a P v a o o A ad o a
Fnw wialaslillanaiadasmanotislunsdeana aliifaanuuduinlunsdaiananndn duiiu
MIHFNAUSULULAHANNAL (backeross) Ampwuiuiniiansaeanunudnaniugnisuvasiuinanaa
(Pokkali) A9 INMIIHENNUEIEAI19 IR29 Uaz Pokkali $1143% 2 MuWus Aa FLA96 uaz FL530 Lilunug
thenagansuzanunuan uazldwuizniaanuzd 105 luiuisuansmuzanunudn e ldgnuaudan 1
yolakadszing 2190an1zR 105 x FL496 uaz 217908nazd 105 x FL530 Jawaunaulldsuiaanuzd 105
lgdnuaunauaish 1 790 1 (BC,F,) lfluanainiasminstislumaaiden BC,F, lunsnaunauaish 2

1) guﬁfﬂ”&l“ﬁ'ﬂ@mm w7l 95 auuudaTIk @, loose e TUUN 9. Yaulin 40130 INIANY 089-8448031
Chum Phae Rice Research Center, 95 Maliwan road, Amphoe Chum Phae, Changwat Khon Kaen 40130, Tel. 089-8448031
2) wihoauauazlsuselomitudin guﬁﬁuq’imnﬁmu.a:mﬂiuﬁ%amwmamimws FOUUILUATAAU WAINENRUNBATANRAS
ANUVATLWILE 3. #ATUgY 73140
Rice Gene Discovery Unit, Agricultural Genetic Engineering and Biotechnology Center, Research and Development Institute,
Kasetsart University, Nakhon Pathom 73140, Thailand
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1. NhSUAZAERBITN

SUWUTUN 16 anuWug fldanmsnadenia
FLAUAMUNUANG UIznaudinmewus nguau
IR29/Pokkali It IR66946-3R-58-1-1(FL358), IR66946-
3R-67-1-1(FL367), IR66946-3R-111-1-1(FL411), IR66946-3R-
116-1-1(FL116), IR66946-3R-134-1-1(FL434), IR66946-3R-
143-1-1(FL443), IR66946-3R-178-1-1(FL478), IR66946-3R-
196-1-1(FL496), IR66946-3R-223-1-1(FL523), IR66946-3R-
230-1-1(FL530), IR66946-3R-263-1-1(FL563) Wufilo
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Wae Pokkali

2. MIAANRENBARLAN (NTAALEanNuENa )

mIfaRusluszozndn (Gregorio et al., 1997)
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(Fig. 1) Wa391n1is 14 30 905U duanuduaas
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uazdn 2 Mdasdiuiduizau 6 dSm’ ImMiaTiagay
waztliuszauaNauduniadann (laglZ 1N NaOH
wia HCl Iasaemadszauanuiuniadsf 52
Lﬂﬁﬂumiazmﬂlmim § fUawi Wiaasy 16 Tu 1K
AZUUUAINNULANVBIAUTNY auNI033 ddad
FOUWIVYTIIWIWITIG (Standard “Svaluation
System for Rice, SES) (IRRI,1996) QwLz a9l Table
1 uae Fig. 2

N duTId s nn1snasesly
rzfifiewSanos [t e (Na”) waslnunsdos
(K lashldeuiedafihaunni 80 . 1iluiaan 3
Sehldualwedon usiTidainidwin 0.3 n3y
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[EGRathh spectrophotometer

SZnsmlSanasindasinsluly (relative water
content, RWC)

@A lUT1812 1 DU, (ATIFIW 1/3 VBIANNL?
1y sndanely) sdusmadudnn 2 Suldssimnen
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Table 1 Standard evaluation system for rice (SES) of visual salt injury (IRRI,

1996)
Score Observation Tolerant level
1 Normal growth Highly tolerant
3 Nearly normal growth ; leaf tips or Tolerant
few leaves whitish and rolled
5 Growth severely retarded ; most leaves Moderately tolerant
rolled; only a few are elongating
7 Complete cessation of growth ; most Susceptible
leaves dry ; some plants dying
9 Almost all plant dead or dying Highly susceptible
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Fig. 2 Rice plants under severe stress (21 days after salinization)
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EDMLI10S x FL496, FL530

EDMLIOS x Fyrandom (250 plants each)

v

BCF
MAS 1 > iRMas, Buia, Brian, RMu, bz FWH \

KDMLI0S x BCyF; Selected (46+23 plants) @Q

BC;F¢1(402 plants) @
MAS 2 :T Q
B C;F; selected (56 plants) @\O
MAS 8 ai A

BC,F; —» | Validation uchgﬁ@nies

&

v
Fig. 3 Pathway for BC,F, of KDML105/FL496 and KI@FLSSO population

Fig. 4 Band pattern of parents using SSR markers : RM140 B1.1-11
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Fig. 5 (a) Map of marker flanking SalT geaevregion located on chromosome 1 (b) Map of
marker flanking waxy gene regiop-aodated on chromosome 6 (c) Map of marker flanking
aroma gene region located on-ctifariosome 8

Table 2 Characteristics ofdhe’5 GNA markers flanking the QTLs of interested traits

Primers Pepeat sequence Source
RM140 Fw: (TGECTCTTCCCTGGCTCCCCTG Cornell University
Rw: "5GCATGCCGAATGAAATGCATG
B1.1-1 aw: TTGAGATGAAGACGGGGAGT
Rw: AATGGAAGGGGAAGAAGAGG Rice Gene Discovery Unit
B1.1:11 Fw: TTTGGGGGAGATCACTAGAGG
Rw: TTTTTGGTGCTGGTCCAATC
MO0 Fw: CTTTGTCTATCTCAAGACAC Cornell University

Rw: TTGCAGATGTTCTTCCTGATG

10LO3_FW Fw: TGTAACTAAGCACAACGCAAGG

Rw: TCACTCTAATTGGCCTGGTGGTTTT Rice Gene Discovery Unit
E03_92.0 Fw: GCCATGGCTAAGCTAGGATTC

Rw: ATCCGCGTACTCTCTCCTCA
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Fig. 6 Evaluation and selection of BC,F;lines
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Waz 93.91% muinay) Inaitud sanudsTiia
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WAWINA1 RWC gaﬁmmmlﬁ‘ﬂuﬁa%ﬁﬁmmwmﬁw
LTULALINY (Suriyaarunroj et al., 2004)

MNINUNaaasi 97 4 suNUTHazLUUNKLAY
32W34 3.0 - 4.3 (Table 3) BeFuRusALIZLLUMTIE
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AzuuuAMANMANaL UL 14 yusfireanuza
105 WAz Pokkali AAzUut 6 WAL 3 AWE1QU @1
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WAz RWC 85321319 91-94% athalanana laaaidan
Wugd1Y 2 MeWuidmIuNMINENRUSIUI1IA8N
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Table 3 Physiological traits contributing to salinity tolerance in 16 rice accessions grown at salinity level of 6

dS m”
_ AtEC6dSm’ At normal concentration(0.82 dS m™)

Lines/
cultivars Tolerant Salt tolerant Relative water content(%)* Na+/K+ Salt tolerant Relative water content(%)* Na+/K+

grouping scoring® Midday Predawn ratio* scoring® Midday Predawn ratio*
FL358 MT 57b 85.80bc  84.28 de 0.346 b 1 87.87b 95.05a 391a
FL367 MT 5.0 bed 86.98 abc 87.35b-e 0.266 bc 1 90.39 ab 95.64 a .356 a
FL411 MT 57b 87.94abc 9161ad 0.241 bc 1 87.67b 95.91a 318a
FL416 T 3.3de 91.96ab  94.11ab 0.169 bc 1 95.13 ab 99.11a 244 3
FL434 MT 5.3 bc 88.50ab  86.73b-e 0.382b 1 91.92 ab 96.53 a 411G a
FL443 MT 5.3 bc 88.90ab  85.04 cde 0.232 bc 1 92.46 ab 96.73 a 303 a
FL478 T 30e 94.16 a 9793 a 0.183 bc 1 93.69 ab 97.734A 264 a
FL496 T 3.0e 94.28 a 96.68 a 0.158 ¢ 1 96.01a 98bo\a 237 a
FL523 MT 47be 91.06ab  92.51 abc 0.200 bc 1 92.05 ab NAVEE:| 294 a
FL530 T 3.7 cde 93.91a 96.39 a 0.126 ¢ 1 92.56 ab g7.84 a 271a
FL563 MT 5.0 bed 86.04bc  90.75ad 0.318b 1 93.27.3b 97.91a 395a
KMK T 43be 91.08ab  90.34ad 0.209 bc 1 94220 97.78 a 481a
DDG T 43be 92.00ab  90.18ad 0.233 bc 1 94,34 ab 97.66 a .364 a
RD6 S 7.7a 81.35¢ 82.06 e 0.729 a 1 89.70 ab 97.71a 402 a
KDML105 S 7.7a 75.00d 81.80e 0.668 a i 94.78 ab 96.84 a 508 a
Pokkali T 30e 93.27 a 94.12 ab 0.236 bc U 92.21 ab 95.71a 252 a
CV(%) 323 42 45 718 323 4.2 45 71.8

* The data were collected at 16 days after salinization
T = tolerance, MT = moderately tolerance, S = susceptibia
Means in the same column followed by a common lettar @rez not significantly different at 5% level by DMRT

Table 4 Summary of percgiyretizient in each line from the cross KDML105/

IR66946 (BC,F,)
Cross Jrecipient Cross % recipient

KDML105/Fi_494 KDML105/FL530

Line No ¢023 70.83 Line No 54 71.43

Line No=1024 87.04 Line No 62 83.33

Line Now1459 92.31 Line No 72 79.31

Line No 1166 70.37 Line No 169 73.21

ine No 1248 70.37 Line No 173 75.00

Line No 1269 77.78 Line No 190 77.78

Line No 1277 80.36 Line No 221 90.74

Line No 1295 69.64 Line No 241 70.69
Line No 248 84.48
Line No 296 67.24
Line No 315 79.63
Line No 324 75.93
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Table 5 Percentage of recovery of
recurrent genome for BC,F; of

KDML105/IR66946

Cross % recipient
KDML105/FL496
Line No 1094 78.57-95862
Line No 1159 79/59-9)0.22
Line No 1277 78.1¢-89.58
KDML105/FL530
Line No 62 16.53-89.58
Line No 221 72.45-84.69
Line No 242 81.25-91.67

BC, fa 87.25% atglyianw qmmwmmaﬁmﬁ
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a‘hmui’uﬁagia@maﬂiﬁ 20 53 WAz 52 1% a3l
81AU (Table 6) SaTha") .T%Emamé’waaﬁv’a 2 g
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ﬁ'vfﬁvl,uﬁﬁuqﬂﬁumuquﬁﬂwmmamLﬁuﬁﬁ‘hmu
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Table 6 Some physiological traits of parents and progenies of KDML105/IR66946
crosses (BC,F;) grownin 12dS m” nutrient solution at Ubon Ratchathani

Rice Research Center (2004)

Cultivar & lines Parents BC,F; progenies
KDML105 FL496 FL530 Carry QTLs No QTLs
SDS(days) 40 52 34-56 3144
Na+/K+ ratio 1.64 0.96 1.01 0.98 1.18
Salt injury score 4.5 3.8 4.0 4.3
%RWC 90.68 92.93 91.91 89.87 89.88
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Fig. 7 Amylose content of BC,F, progenies of
KDML105/FL496 and KDML105/FL530
compared to KDML105

Table 7 Cooking quality of parents and progenies of KDML105/IR66946 crosses (BC,F,)

grown in non-saline paddy field

Cultivar & lines Parents BC,F, progenies
KDML105 FL496 FL530 Carry QTLs No QTLs
Amylose content (%) 15.3 22.8 25.3 12.34 -19.22  14.77-16.5
Aroma 2 0 0-2 0-2
Gel consistency 89.4 53.8 53.9 82.5-95 8759025
Gelatinization temperature 6.8 5.3 5.3 487 50-7
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Table 8 Agronomic characters (mean) of 6 salt tolerant lines grown in non-saline

paddy field

Cultivar & lines

Plant height Flowering Panicle/hill 1,000 seed wt. Grain yield

(cm) date (no.) (9) (g/m?)
KDML105 98 91 12 25.69 118.6
F3-1094 112 96 11 25.80 120.3
F3-1159 110 95 12 25.9 123.2
F3-1277 115 100 11 27.4 164.8
F3-62 134 104 10 25.70 183.3
F3-221 92 96 12 23.4 168.7
F3-248 122 101 11 27.8 176.1
CV (%) 7.5 4.0 18.45 3.64 41.3
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FLW GW GY HT PAN 1,000 g wt.
FLW 1
GW 0.144239ns 1
GY 0.466634*  0.131228ns 1
HT 0.468021**  0.542604**  0.290582** 1
PAN - 0.02739ns -0.43528** 0.052975ns  -0.3107** 1
1,000 g wt. 0.456382* 0.096241ns  0.511439* 0.536515** -0.19413ns 1
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Rice Varietal Purity Test by Using Molecular Marker
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Abstract

The purity test of rice variety by using molecular marker or DNA fingerprinting is the most accurate
method. Molecular marker technology could detect polymorphism between rice varieties. After milling ‘e
DNA extraction from rice leaves is not possible because milled rice seeds are not able to germinatz dye to
loss of the embryo during milling process. Therefore, the varietal purity test requires extraction of L\NA. directly
from a single milled rice seed. This method is difficult because the major composition of miiiedrice seeds is
starch with low DNA content. In this study, we developed a very simple, rapid, conveériernt and economic
feasible DNA extraction method from a single milled rice seed, which includes ProteinZse K in SAD extraction
buffer and 2x CTAB. Yield and quality of DNA extracted from a single milled %ice sed was not different from
those of leaf samples and also sufficient for DNA fingerprinting. In additicis, we had surveyed and analyzed
some SSRs markers for rice varietal purity test. Three SSRs markers fg'r varietal purity test are 1) BO3, which
completely co-segregate with the rice grain aroma QTL, 2) RM190} virich is closely linked to waxy gene and
3) Glu23, which is Wx allele-specific marker.

Keywords: rice, varietal purity test, DNA fingerprinting, mc'ecular marker, milled rice
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2.1 Zmaqam?'ammmﬁ@ SSRilgasamay
mmu‘?gn?ﬂyaow"’ufﬁw

ﬁﬂmaqam%ammmﬁ@ SSRs W NaFaU
mmmmmlum‘zmnaaummu’%qﬂ’ﬁ(maaﬁ'ut?ﬁn
WU 3 Imaqam’%ammm fa BO3-8F (CGTGGCT
CG ACCTTTTTAAT) /BO3-8R (TCAAACCCT GGT
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wiia EST @9 n‘fluimaqam’%'ammﬂﬁa%i@‘i'nmmlﬁ 817
ﬁuﬁunéjuﬁumm%awLLa:mmsmhmaﬂ"l,ﬂﬁi;uQﬂ
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guANRaN 1.1 cM (Wanchana et al., 2005), RM190-
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uulasluloy 6 lasfliszozvinsaniu 8.2 cM
(McCouch et al., 2002) I8z Glu23-6F (TGCAGAGATC
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fhadlalndasdsivmasuGandumsdunuase
- ; L e | o X
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UIN (electrophoresis) c\hufju (polyacrylamide gel)

Table 1 Sequences of SSR markers used for purity testing of rice

Markar ({esignation Primer sequence 5-3’

Fragment size (bps) Linked gene

BU3-8F CGT GGC TCG ACC TTT TTA AT 140 (aromatic) Grain aroma
BO3-8R TCA AAC CCT GGT TAC AGC AA 130 (non-aromatic) QLT
RM190-6F CTT TGT CTA TCT CAA GAC AC 125 (low amylose content) Waxy gene
RM190-6R TTG CAG ATG TTC TTC CTG ATG 110 (high amylase content)

Glu-23-6F TGC AGA GAT CTT CCA CAG CA 225 (glutinous) Waxy gene
Glu-23-6R GCT GGT CGT CAC GCT GAG 196 (non-glutinous) (Wx)

bps = base pairs (kb = kilo base pairs, 1 kb = 1,000 bps)
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Fig. 1

Lightly-polished grain
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(c)

Agarose gel electrophoresis of DNA from brown rice, heavy-polished grain and lightly-

polished grain (a) DNA from a single seed extracted by a proteinase K + extraction buffer in
SDS with different incubation time (1 h, 3 h and overnight) (modified from Kang et al., 1998)
(b) DNA from rice leaf tissue extracted by using 1XCTAB method (modified from Chen and
Ronald, 1999). The high DNA products obtained from overnight incubation at 37 °C (c)
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Fig. 2 DNA amplifying with BO3-8F /R primers (Waiicharia et al., 2005), completely co-segregates
the rice grain aroma QTL locating a 4.5.cNiregion of the chromosome 8. This primer pair
amplifying a 140 bp fragment for an aranaic variety, KDML105 and a 130 bp fragment for
a non-aromatic variety, CNT1. A 490 %g DNA ladder (Biolabs) was used as a size standard

Chromos@e 6: RM 190 (closely linked to waxy gene)

125 bp = low amylose content

R77924-62CP_2

R77924-62GP_3

<DI105_2
KPWL105_3
R77924-62GP_1

MNG_2

R77954-27_3
MNG_3

JNA Ladder
KOML105_1
HMNG_1

150 by

125 bp_» Low amylose content
110 bp—+

100 bp—» High amylose content

i g © - ©

5ES oo aoty an

A mcdfon aalas £ TN 000" 0000

YN EEeE B NN Ty n e wn s e Ry

-vve-e-r-q--evv-&-'f"v"*5223—32———3_

A R EEEEEEEEE TR it i

EEEREEREEERRRRRREZIZZZIZZT==ZZZ
CoSooopaoooopn

ErprdEr el P E SRS 22C888CRE

Fig. 3 DNA amplifying with RM190-6F /R primers (McCouch et al., 2002 ), closely-linked to a waxy gene on

chromosome 6, distance 8.2 cM. This primer pair amplifying a 125 bp fragment for a low amylose
variety, KDML105 and a 110 bp fragments for high amylose varieties, PSL2, CNT1. A 100 bp DNA

ladder (Biolabs) was used as a size standard
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Chromosome 6: Giu-23 (Wx gene)
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Fig. 4 DNA amplifying Wx allele-specific primers Glu23-6F /R (Wanchana et al., 2293),

flanking 23 bp on chromosome 6. This primer pair amplifying a 196 bp fragnyaritfor

a non-glutinous variety, KDML105 and a 225 bp fragments for glutinous*warieties,
RD6, UBN2. A 100 bp DNA ladder (Biolabs) was used as a size (standard
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Determination of Pathotype Diversity of Rice Blast Fungal Population in Thailand
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Abstract

Rice blast disease is the major disease in rainfed lowland area of Thailand. The causdi Tyngus of this
disease is Pyricularia grisea Sacc. Variation of this fungus was higher than other rice pat/iGgens. This report
used near isogenic lines (NILs) to detect the variation, pathothype and virulence spactium of the fungus in
Thailand during 2002 - 2005. Trap blast nurseries consisted of 9 Thai local cultivaresarid 13 NILs were conducted
at Ubon Ratchathani Rice Research Center, Khon Kaen Rice Research Center,"Phiae Rice Research Center,
Phitsanulok Rice Research Center, and Phatthalung Rice Research Centir. Jingle conidia was isolated from
infected rice leaves. Virulence spectrum of blast populations were scraened on 18 NILs. Two thousand four
hundred seventy six isolates were classified into 623 pathotypes that/could be devided into two groups; 145
common pathotypes and 340 rare pathotypes diversity index"af blast population was high (0.83). Common
pathotypes had virulence spectrum less than rare pathutypes. Site-specific and season-specific pathogen
populations were found in this study. High pathoger-dite’sity was found at Ubon Ratchathani Rice Research
Center. Some resistant genes had potential (0 nirevent infection from some pathotypes. However, many
pathotypes could be compatible with a singleAesistant gene. The resistant genes Pi 1 group (Pi 1, Pi 1(t)"°,
Pi 1), Pi 1<), Pik group (Pik, Pi koK) Pita’, Pi5 and Pi9 were effective resistance against many
pathotypes. Combinations of resis{ant, genes Pi 1 - Pi 9 and Pi ta” - Pi 1°* were the most effective resistant
gene pairs against blast populations in Thailand. This finding can be implemented in breeding for blast

resistance in the Thai bréaditvg=orogram.

Keywords: rice blast Gisease, Pyricularia grisea Sacc., pathotype, near-isogenic lines, diversity
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Table 1

Ugndmegeelifibuzama 24x37x12 .
uT39@% 10 nn, lasldfkugns 16-16-8 sasAuduIn 6
n3y Watnddld 12 T ladowenlufioudaina
Fruan 893w danrelselnidadsdviunge
(Badger-150®) 15U aauanadfi 1.5 nn./as.aw. Wuth
2ASNIANUTNTY 5 x 104 &1as/@T 9142w 30 T

dl v U Qs v a >3 dq’
tedmanyld 21 Tu Wazuuunafalsandadgniae
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and Bonman, 1992) azuiu 0 = 917 ldiialsa waz 5
= f1rdaniadalia

1 v a AI Qs v v &)
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Table 1 4Rasistant gene of near-isogenic lines (NILs)

Nils Resistant gene NILs Resistant gene
1."C101A51 Pi z-5 10. CO39 Pia
2. C101LAC Pi 1 11. F128-1 Pita’
3. C104LAC Pi 1(*° 12. F145-2 Pi b
4. C101PKT Pi 4°(t) 13. IRBLk-Ka Pi k
5. C102PKT Pi 4°(t)™" 14. IRBLkp-K60  Pikp
6. C104PKT Pi 3 15. IRBLkh-K3 Pi kh
7. C101TTP Pi4®)™ 16. IRBL1-CL Pi 1
8. C103TTP Pi1t)"™" 17. IRBL5-M Pi 5
9. C105TTP4-123  Pi4°(t) 18. IRBL9-W Pi 9
HY71 resistant check
KMDL105 susceptible check
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binary data 3zAaannMAalsATzau 0 - 3 faiTe
ldausadviansdudiuniule (incompatible)
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(Shannon diversity index) (Groth and Roelfs, 1987)
LRZNIIIULWNRN Uﬁ’%)fl,% 8 (pathotype) (Andrivon and
de Vallavieille-Pope, 1993)
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Table 2 Blast reaction of Thai rice cultivars and near-isogenic lines at 5 sites in Thailand between 2002 -

2005

Blast reaction

Cultivars KKN

UBN

PRE PSL PTL

2003 2004 2005 2002 2003 2004 2005 2003

2002 2003 2004 2005 2002 2003

.Jaow Daeng 2
. Kamphai 3
.MN 62 M 4
RD7 3
HY71 4
SPR60 4
0
6
6
3
0

N 00 -

KTH17
. KDML105
RD23
.C101A51
.C101LAC
.C104LAC
.C101PKT

. C102PKT

. C104PKT
.C101TTP
.C103TTP
.C105TTP4-L23
.CO39

.F128-1

.F1452

. IRBLk-ka

. IRBLkp-K60
24. IRBLkh-K3

25. IRBL1-CL
26.IRBL5-M
27.IRBLO-W -
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KKN = Khon Kaen Rige i2esqarch Center
PRE = Phrae Rice Ret=sarch Center
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217 (pathotype diversity)
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UBN =
PSL =
PTL = Phatthaluiig,Rice Research Center - =

Ubon Ratchathani Rice Research Center
Phitsanulok Rice Research Center
Ungerminated seed
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& oA =
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284178 2.88 (Compatible pathotype (Cp)) Tunmuen
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& oA ° o & o A
Lmaisﬂ"l%mwuﬂi:ﬁm;ﬂmsrwu:g ATRAMURAIN

57



80

B RD23
7] O KDML105
Z 607 m KTH17
% - @ SPR60
0 40 m HY71
@©
3 - 0 rp7
[a)
20 O MmN 62M
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(a) Thai local cultivars
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(b)/Nearisogenic Lines
Fig. 1 Disease severity of Thai IccairCultivars (a) and NILs (b) infected by P. grisea Sacc.

from blast nursery at Ubon*Ratchathani site during 2002 - 2005

v & & s . &
wanpvaIaaN Ui Ta Ly Dhafuasszanaigen
s laa indludszsianbigefis 0.83 (Table 3)
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A luudadinuasns (Table 3)
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Table 3 Pathotype diversity and virulent level of blast populations from differant regions of

Thailand during 2002 - 2005

Region/Year Growth  Number Numberof  Common Cp Rare Cp Pathotype

stage of isolate  pathotype pathotype pathialyp2 diversity
North LB 80 24 45 18 6.33 0.81
2003 LB 64 14 8 7 3.67 0.72
Farmer field LB 16 " 2 15 9 6.33 0.87
Northeast LB & NB 1546 313 92 3.58 221 5.4 0.85
2002 LB 109 69 5] 49 53 6.83 0.88
NB 14 12 2 1.33 10 4.29 0.93
2003 LB 113 64 15 45 49 5.31 0.84
NB 196 62 16 3 46 3.78 0.82
2004 LB 417 746 49 4.59 97 6.92 0.78
NB 134 100 15 513 85 5.64 0.91
2005 LB 553 91 29 16 63 5 0.79
Farmer field LB & NB WO 90 31 2.26 67 3.65 0.88
2002 LB 26 14 2 2 19 3.21 0.93
NR 13 12 3 11 3.82 0.96
2003 (A~ 30 20 4 3.75 16 4.15 0.87
AB 166 45 17 2.82 28 4.21 0.71
2004 LB 23 22 1 21 4.52 0.98
2005 LB 147 " 2 1 9 2 0.82
Ceritral LB 118 72 2.99 50 5.06 0.83
2082 LB 47 36 6 5 30 8.23 0.9
2003 LB 63 25 9 222 16 344 0.75
2004 LB 48 22 1 3.73 1" 4.45 0.68

2005 LB 27 13 2 1 1" 41 1

South LB 327 124 36 5.61 88 6.22 0.8
2002 LB 35 17 5 7.8 12 8.17 0.78
2003 LB 292 113 33 5.45 80 6.84 0.8
Total population LB & NB 2476 623 145 2.88 444 5.33 0.83

Cp = Compatible number per pathotype
LB = Leaf blast NB = Neck blast

MINFATINTTNN TN 1 200N 1 ABeN8U - SUNAN 2550
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Fald 90 SUNUT wWulafiaTawuilszdn 31 SENUT
1A2707Uu39 2.26 (Cp) LAZWLLBaWNENN 67 a BWUE
%aﬁmm;mm 3.65 (Cp) EIUANNRAINAALVDI
Uszannsiiedio 0.88 Tuil w.e. 2545 WUET’IEJW%'D?L%@
fwuiludszdnluszoznan uazaansag $119% 2 uas
1 suWug s‘ﬁaﬁm’m;mnmam%a 2 uaz 3 (Cp)
anudnau lununied T w.e. 2547 wulites 1 SNUWUT
WUAMUTHLTINBDIZAY 1 (Cp) lagiinvinans e
wwziudumu Pi a luiug co39 WYt (Table
3)
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mﬂwuqmavl,@ 72 EUWUT luﬁlﬁuauul,ﬂuaﬁﬂwug
WUz 22 mﬂﬁuﬁ: I@ﬂﬁmmm;mm J2QU 4
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(Table 3)
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Near Isogenic lines

Disease severity percentage of 18 NILs infected by P. grisea Sacc. from trap blast

nurseries at 4 different regions of Thailand during 2002 - 2005
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Table 4 Common pathotype diversity and virulent level of P. grisea
Sacc. collected from trap blast nursery from different region
of Thailand during 2002 -2005

Pathotype =~ Number Pathotype Compatible/  Number of
diversity  pathotype (Cp) cultivars

PO 159 0.66 0 57
P128 84 0.66 1 38
P512 50 0.84 1 30
P640 33 0.9 2 20
P1024 22 0.91 1 16
P1536 170 0.92 2 45
P1664 151 0.68 3 53
P9856 19 0.85 4 14
P62976 37 0.74 6 20
P63104 54 0.76 7 31
P263808 28 0.81 4 12

Table 5 Frequency percentage of P. grisea isolates compatible to Pi genes-{diagonal), observed and expected

frequency percentages of compatibility for diallele pairs of thes? genes among 5 sites in Thailand

Expeced Observed

1. 2 3 4 5 6 7 8 9N, 1 M 7 B ¥ 1B 1B 17 B
1.Piz5 1 187 46 7 62 82 87 81 25 “.16% 179 23 127 14 1 08" 1 1 33
2.Pi1 2 159 13 4 54 62 65 61 _46 ™16 121 13 76 37 38 31 42 36 05*
3P 3 164135 4 72 76 85 7AW 43 125 13 24 99 08 08* 08* 07* 09 31
4.Pidat)y 4 214185 19 24 208 23,97/ 32 22 24 41 45 22 24 18 24 21 25
5.Pidat)™ 5 269 B 285 85 B 21 =41 41 305 307 6 182 27 24 16 27 23 34
6.Pi 3 6 274245 25 N M5 \FH 55 43 N6 A 66 04 27 28 19 3 28 35
7.Pi4a)’™ 7 289 21 215 265 (29p R5 N0 41 273 209 48 177 24 24 16 29 24 26
8P1M™ 8 1 112 M7 _"M8n, M2 27 192 93 81 78 12 48 34 37 33 42 37 O
9.Pj 4b 9 473445 45 4= 545 % 525 426 759 T2 98 439 52 51 42 51 51 68
10. Pia 10 507 478,0483 %533 578 503 558 46 793 &6 102 469 55 53 43 58 55 75
11. Pi ta® 1 159 3 \155 185 2B 245 210 112 445 478 13 82 08 06" 06 05* 08 25
12.Pi b 2 3315 R ¥ M5 43 395 07 B 663 315 5H 42 41 32 38 39 7
13.Pi k 9122794 99 149 194 209 174 76 49 442 94 2719 58 43 31 36 34 09
14. Pi kp 17123 94 99 149 194 209 174 76 409 442 94 279 58 58 38 39 35 1
15. Pi K. 5 116 88 93 143 188 203 168 69 402 436 88 2713 52 52 45 39 3 08"
5.0 15" 6 126 97 102 152 197 212 177 79 M2 445 97 282 61 61 55 64 39 08"

174°% 6 7 123 95 10 16 195 20 175 76 409 443 95 28 59 59 52 62 59 09
18.Pi 9 18 134 106 11 161 206 21 186 87 2 454 106 291 7 7 63 73 7 81

* Significant different at p < 0.05 by Chi-square test with df (1)
** Significant different at p < 0.01 by Chi-square test with df (1)
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Viability and Quality Changes in Brown Rice
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Abstract

Viability and quality changes of brown rice are important to find out the appropriate approagi:, oibrown
rice management in trade. Two experiments, (1) Survey on viability and qualities of brown rice/n tiade and (2)
Longevity and quality changes of brown rice after harvest, were carried out in Pathum T hani Rice Research
Center during 2002-2004. Viability of brown rice sampled from millers and exporters at {02 range of 0, 1-25, 26-
50 and 80-100% were found at 5, 6, 12, 23 and 54%, respectively. Low amylose.coiient, soft gel consistency
and 1-2 aromatic level were found in all samples. Free fatty acid was 14.04458:78 mg KOH/100 g starch.
Aflatoxin B, of the samples were detected in the range of 0-11 ppb which wei below maximum level against
standard (20 ppb). Viability of KDML105 brown rice dropped to A8%ni 26% within 3-month storage and
dropped to 5 and 0% within 6-month storage in vacuum filling @7 ormal package, respectively. Amylose
content and gelatinization temperature did not change during-10-month storage. Free fatty acid increased with
storage time. Brown rice stored in laminated plastic oag with vacuum filling was damage due to insect

invasion within 8-month of storage whereas that in perral laminated plastic bag was damage within 4 months.

Keywords : brown rice, KDML105, storage tim{ /viapility, quality change, store, insects damage, aflatoxin B,
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Table 1 Grain quality of brown rice sampled from millers and

exporters in trade

Measurement

Minimum-Maximum

Amylose (%)

Gel consistency (mm)

Alkali test

Gelatinization temperature (°C)
Elongation ratio

Aroma

Free fatty acid (mg KOH/100 g starch)
Whiteness

Strengthness (kg/m?)

Aflatoxin B, (ppb)

15.7-17.5
79 -100
6-7
<70
1.57-1.78
1-2
14.04 - 50.78
20.1-27.3
7.17-11.76
0-11

100
80 -
< 60 -
=
%
£ 40-
of
2 )
1 |
|_i
1
0T ‘l"‘ "

0 1 2 3 4 5

O Vacuum-hag
H Normal bad

II_I II_I

6 7 8 9 10

Month of storage

Fig. 27%/iabiity(%) of brown rice in laminated plastic vacuum bag and

laminated plastic normal bag during 10-month storage
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Table 2 Amylose, alkali test and fat of brown rice in laminated plastic vacuum bag and laminated

plastic normal bag during 10-month storage

Storage Amylose (%) Gel consistency (mm) Alkali test Fat (%)
(month) Vacuum Normal Vacuum Normal Vacuum Normal Vacuum Normal
1 17.04 17.24 90 89 7 7 3.12 2.94
2 17.16 17.16 90 79 7 7 2.94 3.01
3 17.51 17.10 88 85 7 7 3.09 3
4 1717 16.73 82 81 7 7 3.05 2.95
5 17.03 16.75 80 80 7 7 3.03 2.96
6 16.95 17.09 83 80 7 7 3.16 343
7 17.21 16.99 81 82 7 7 3.04 2.97
8 16.74 16.71 80 80 7 7 3.04 2.95
9 16.52 16.98 78 78 7 7 293 2.59
10 17.03 17.2 72 72 7 7 2.96 2.89
250
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Fig. 3 Free fatty acid (mg KOH/100 g starch) of brown rice in laminated

plastic vacuum bag and laminated plastic normal bag during 10-

month storage
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Hybrid Rice : Long Last Research for Alternative Rice Production
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Boriboon Somrith"

Abstract

Hybrid rice is one of technological means to increase rice production. Research and development oi

hybrid rice has been conducted for more than 40 years. This article reviews the hybrid rice impagtsin

increasing rice production through hybrid rice technology in China, Vietnam and India. Status of hybrid rice

research in Thailand from the past to present was summarized. Furthermore, consideration_.espeCially on

production cost and benefit in adoption of hybrid rice technology at farmer level was also prenesed.

Keywords : hybrid rice, production, technology, adoption, farmer
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Apomixis : ARV BIRNLTULITINBINY

Apomixis : The Plant Breeder's Dream

(4 1)
AN TUIHNI

Varapong Chamarerk"

Abstract

Concerning the benefits of genetic engineering to small farmers, some people may think about aporrixis:

This characteristic can be used to produce seeds that are genetically identical to the mother plaatal This

article discusses about a research progress on apomixis in crops made by several research greups and its

impact on seed industries, small farmers and the environment.

Keywords: apoximis, plant breeding, rice, seeds
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Fig. 1 Agamospermy observed in a rice cultivar C1001 (From Gudg'and Mu, 1992). (1) Some seeds of C1001B
has two embryos. One was a normal pear-shaped-2mbryo located at the normal position, and the other
was a smaller globular one located in the inferinal’side of the normal one. (2-4) Seeds of C1001B
germinated in dark at 35 °C for 3-4 days pr¢diaged multiple seedlings: twin- or triple-seedlings. (5-9) The
nucellar cells sometimes differentiated (inc,embryos. A particular nucellar cell was specialized close
to the inner integument in the middle-!zver part of embryo sacs. This specialized cell was two to three
times larger than other nucellar, c¢l's and possessed denser cytoplasm, a bigger nucleus. After several
divisions, a mass of cells wasfgreduced, some of them having more than one nucleus. Then, there
appeared a protrusion under tiie epidermis of embryo sac. The protrusion separated gradually from
other nucellar tissues=+{ this stage, there were still some cells with multiple nuclei. An embryo-like
structure with an.epicernal tissue was formed and later developed into an adventitious embryo.

Fig. 2 Among the 5,000 mature caryoses of a rice cultivar Ap111 (Shuang 13), 89 % contain one embryo
per caryopse, from which a single seedling arises (1), while 8.9% have twin embryos and 1.2%
triple embryos, from which twin (2, 4 and 5) and triple seedlings (3) arise, respectively (From Mu
et. al., 1998)
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