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RD14 Rice VarietY

Naethchanapong Wongburil) Montol Boonyaritl) Pote Watjanapumt) Preeda Saengyait) Supanee Jongdeel)

Walaiporn Sanvongt) Jitkorn Nualkaewt) Satit lntrawoott) Pannee Jittal) Boonyong Worayott) Pannipa Yajail)

Kulchana Kessuwant) Kanjana Piboonl) Prateep Pintanon2) Sakul Moolkam') Jarunun Tuntiworawit')

Vichai Kamchompu') Pornchai Taeja2) Nipon Boonmee') Chanai Sornchai2) Pairoj Chotnisakorn2)

Nantha Ananchaipatanat) Nithas Siddhiwong3) Manoch Pukkieng3) Tawatchai Wa-Him3) Sudjai Matiyapukde3)

Sivapong Nareubala) Nongnuch Pradita) Prapaipan Koeinnu) Sutira Moolsris)

Abstract

Most of rice cultivation in 9 provinces of upper northern region is glutinous rice particularly, in wet

season it is about 70 o/o of the whole rice planting area. Farmer's favorite varieties are RD6 and RD10, which

are low-yielding and also susceptible to blast, bacterial leaf blight, gall midge, and whitebacked planthopper.

Therefore, high-yield hybrid sticky rice project was conducted in 1991 at Phrae Rice Research Center. PRE92039-

13-1-2-2was obtained from double cross of 1R54883-8-2-3/RD6//1R548S3-8-2-3/KDML105. lt has been officially

released and registered as certified variety, called "RD14" by Rice Department's Variety Approval and Released

Committee. Varietal potential was evaluated under intra-station yield trials, inter-station yield trials and farmer's

field trials, inctuding production stability, resistant to important diseases and insect iests, nitrogen responsibility,

physical and chemical properties, cooking and eating quality as well as farmer's acceptance. Total trial period

was 16 years ('1991-2007).lt can be concluded that RD14 is photoperiod-insensitive glutinous rice with 105-

120 cm height, harvesting date 134-138 days, average yield 666 and711 kg/rai in wet and dry season

respectively. lts yield is higher than RD10 and Sanpatong I 13% and 6% respectively and higher than RD10

aboull4o/o in dry season. It is long grain glutinous rice with good milling quality, rather tolerant to blast and

bacterial leaf blight. This variety is suitable for cultivation in irrigated area of upper northern region. lt can be

grown throughout the year. But great care should be taken because it is susceptible to gall midge, brown

planthopper and whitebacked planthopper.

Keywords : RD14, photoperiod-insensitive glutinous rice, yield, physical and chemical properties, milling

quality, cooking and eating quality, blast, bacterial leaf blight, irrigated area, upper northern region

'l) Phrae Rice Research Center, Mueang, Phrae 54000 Tel. 0-5464-6033

2) Chiang Mai Rice Researeh center, san Pa Tong, chiang Mai 50120 Tel. 0-5331-1335

3) Chiang Rai Rice Research Center, Phan, Chiang Rai 57120 Tel.0-5372-1578

4) Mae Hong Son Rice Research Center, Pang Mapha, Mae Hong Son 58150 Tel.O-5361-7144

5) samoeng Rice Research center, samoeng, chiang Mai 50250 Tel. 0-5337-8093
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aq ' r - f ngtott1,1.j l1.tfr R'l v't ttil n { il1 t g il H_l T u lJ t?l u L n L }{ u' 

"
rn s #u:Jr fl o t t of r uff unr:fi eru rii 6'u rir r uil i eru rii o-uqq
v A fl r d^u e 4 d^v Y

lt't't tT u.i Llt 3.J 911.[ u x 0 u 1J'']'t tT u {:'t u ttd v fl 1+ u'l o ulj'l')qa

lrridarnou

z.z na:ru oi'tuntusi an'nvh at ay at uu atta i)

2547 -2548 vrh nr:r o no r r.J fr ffi ur oi a nr :vir nr ut o.:
olo r a

ilil n.::.r*c"Lumnrn l:t lSou Iq uifr seedling screening
rd a a -,fntlorror#uilrqro.:t1qufitest t!:UilLrililn!1,|U 

,

rriluf,j a u rr o ( nt t ) rra r niuf'd'r uvn u (Rr4 tlfi v Ln il u t*o.l
d dt v 6 ta d o 

^ 
j 6^v y

62 t 0 &i ) tlj uv't UDL1J : u u t?l u u 01 Luiln1T?'l fl l.tu'l Q ulj'l?
U

rrlri

7. 3 a z t u si'r unt usi a n'r svh a't szt a t m {a
t aY & t L d,

n'v l6t6teu1@laLLRyLwailn'"- I6t@uRJlt'12 tJ 2550

n e aou:J fr fi3ur qionr:vf'ral ur or rn6'un:vIo o R
Y:f

dr nr n uun v nnr fi u n :v I o o u #.: rr rtuanr il tt o uil e n o.l
5- a u 6-'
[o r ilnuld ot*rro (nr7 [rfl vvr'] q an;.J16 t os; rrnrfi'uf,

9\,9

d'runru 1fi:*rulnn z#uwn 1 nlr::rx:-ri 1 LLnsnr23)
ctvltaao^i

rilurtrur,r:J5u:r ryl u:-r qn tuilnlTyrn n iliT1nrr (ttil n.l
9l

d'or :rill ; sf r rin i a-r ir n v lnrlou ur rir r n r'0 L ?r ?'r r 14'r 1* o :
8. nr:orou6[*a.r siail slnTo:ton luq o urfll

fl zs++ *ay 254T virnr:il e n o.rn'rrer orl fll.lo r si o fl r
'luTqr :ro us o.:rir r fi'uf' nr t + Io utd'{J cr'lulo:iou o

o*'n:'r 6a o o 12 18 24 rrnv 30 nn.ruflt rinvlai{Ju

rlosrnloia o-fl:r o nn.ili unvijulnttvtmuduru o-or:r
q

vl' A so- . t d^u e4 nn.l [T o'rtllunl:vtfluulaillj't?ttl,t: fluulail1j'l?
A q t d^v v d

[T U.0 1143.J ttfl vfl 1.[U?0 UlJ']',] [T U{:'t Uq

g. a 6trR'rr'r tru Somro n1 u R'r?r ltn smrt tn fi
I

onrnrnnr:fi u6rso6ltn,tT{n1Tfi { gia.r rra sfu
9Cq

il :cnr u vir nr:r o so :-r fl ilnr ilfl o'01i'r': n-uf nl t + To u
99

ddavv6
nr:firurirr rvr uur sn r:Jiu! tr u r nunrun nfl 6 nt 1 0 ttfl vq9

#uilr qr o.: t oir rfi unr:il zsso To u n ei rui r'r rt nt:fi a-.:
q

aAd^vvtd^vvrd
nr:rn:r rn ur euur0 urfm rrni rrnveiuUia ull'lxil1ltJn''11.[qgl

a'i - Arr:sr:TTrnr:rirr IJvr 4 iluuvr 1 SJnflosJ - &tnil'lul{ 2553

10. n.lreJoeJiusoarnuq:n: il 2549 rrn; 2550

dr :r q rr n v il :v r fi u er rr ar t o u 1J o { [ n :gqr Tn :qi a dr T 
rnrTuf

q

n?14 fl zs+g qi'rrfiunr:fr o.nor Lrnr o.x-.08'il o.LL?\i

o'rururnun:n: 20 runv 5 :ru qrrruoiroi'r il 2550 qer

d'o 
^ 

i -: a ,

1.['r1l O'r 1l.[iln1:11 0. n 0.: 0.?'iTu ttfl Y a. t[J 0{ Q. ltr{r

ohuluun:cor:nr 45 25 unv 6 :ru nrrunhd':-t ttorqo

urrji.r fi o.oar q.uili ohurutnuo:n: 60 :ru Iqil
AvA-

rrunrl u n v [ 0 u ofl 0.1 nn :9fltr?l tn :99'}:nT u 0 3JT]-J LLfi v
Aava6

lfiat{fl?'lT0lJ14T0U0uTU flA nn]gilvs11.[ T?{ [iln9

zu n zu6 q q r*n1il n.rru.: d'ru liosirrJ:v?'r'r1r un r6u.1
99

ad
t{ a n1:m a d oi, ua &?o'l T6lt

d'r r d'uf,' n r t + ril urirr ar u vrluf p nr 92039- 1 3-
9q

I -z-z ldarnnr:zu aru ei :vu'ir.: ri zu sru I R54883-8-2-3/qq

nfl 6 rY! ri r.r Rru I R54883-8-2-3/1J'rx o o n ru vh t os un vuler*
g

ilr unr:fi orril'r o1 n fl ilvn::ru nr:fi qr:flrr illilf,'

n:r nr:rirr ril uniufir :o.: oit {i o r riuf'ir "nr 1 4"
c9

(RD14)

1. a-nsntsil:cdrili%f

rirr lt'uf nr t + lij uri'n ura fi r':tritr qi a rir r tta.:
I

Y-dq
rr.rn oa-{ oi'urufi t "L:r uornrltlft rfi ur (Fig. 2) Frxlil

flruafiu 110 srJ. aluoonoon 75% rafiu i05;1{ (Tabte
qq

*A
1) ortrfflrfiu? 134-138 iu nrrruurr:x radu 29.39

tq

qer. :r.: uriu:Jrun nrt :r rr5fi n a:'ri u'r'r sirurutslff o
aAda
Grafiu too rruffo/:'r.: fioralfio 85% rerfroirtilrunnr.:

ureliru (Fig. 3, a)

z. flnrufist

z. t nts nJi uu tfr au w a wfr nlusntfr virnr:

r o n o.r fi gr u rii,l"'u rir r urni i t uq o ur il 1 zs +z LLa-- 25 4 4
q

rirr fi'uf nr t + lr.{'zu n zu fi o rafi u oao n n.lti tn ri'rd r.: ri:r

d'uf#urJrna.r 1 (684 nn./'[i) urqialn'jrl,liu{nlto 1ss+

nn./[iy 23% atr uluq o uril fl 2s4s-2usdr r nTuf, nr t +
q

tra"nrnzufiqrafiu osg nn.fli qrn'jrniuf,#uilrnor 1 (637
q9

nn./ti) unrrnTuf nr10 (616 nn./ti) 3 LLfl?. 7o/o

or r ef r o-u I e u :'r il 1ir ? lnfu # nl 1 4 lr,i'zu n ru 6 qr r afi I ooz
q

nn./h arn'jrn"'ufauilroa.: 1 (656 nn./tj) unrniuf
qcq

nr10 (591 nn./'[i) 2LLfl-- 13o/o qril6fro-! (Table 2)

z. z nts nJi a u tfi u u pt a nfr nsvu'j'N sntfi atn
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Fig. 2 Plant type of RD14

Table 1 Flowering duration and height of RD'14 compared to RD10 and SPTI in

inter-station yield trials of irrigated lowland rice in wet season, 2001-2004

Variety
Flowering duration (days)') Height (cm)

2001 2002 2003 2004 Avg 2OO1 2002 2003 2004 Avg

RD14

RDlO

SPTl

100 1 10

98 108

100 111

104

104

111

105

103

108

110

105

106

106

108

120 105 110

110 97 107

109 99 '109

105

107

1) Flowering at75% of the whole in plot - = not detected

A <^- u
n15r on 0.0fr Ffuulo urirt 4 trvi.: ttnr uu:J a.tyt o fi o,: 1 tLvi.lq

tuqeurfl fl zs++-zs+7 n:-l'jr yrnnnlufifiyirnr:

rono.r Iufl zs++-zs+o rirtrluf nrLl+ tr,i'zunzufiqrn'.1
9il

nitliuf#urhoo.J 1 unr iliuf nrto Ioufio'rluunn99
w A d^v u

q 1.t n ull't.t fl il n u n t 1 u n 1 :yl o n 0.: ?'t fl 1.{ u ? o u I't'l
rdrrtrari fl zs++ euliio-Erlirrrrl\i fl 2546 :re.Lyrvtnr:q

6l ar A So- u , a C , i
1tod0t LulJ 2547 ?'tfluu'taEjll't'tLtl{T ttdstTU.t [143J ry.:

ql

zu n zu fi n rir r niu f n r t +'[ ri u sr n qi r.r yr r.r aff 6 nir n-u fqq

fr'u:Jrqro.: t orir.:'l:ffqrrru lourafi uvr% + fl rirrl,lTu:$
qu ^ i

nr14'Lri'zunzuffqrrafir zso nn.l'li qrn'Jrlr-uf nr10 (626
t,q

10

nn./'h) rrnvn''uf#u:hero.r i (674 nn./'[i) 21 LLdy iEo/o

aleJ6i'1o-L (Table 3)

z. s n'n nJi a u tfi u u N a wfr n'luu'tt't wgi nn
nrrvlelno.:tuqgulil fl zs++-zs+8 r;usr'rfl'r s il lu
-Avia$, zz uvi.r n:-l'ir 60% rorlilx{':uanrufiilqno{yt-J

va<61 eA
fi il o 1r ? y! 1{r, nI 1 4 [14 t] n 9{ n q fl .t n't] trfl y eJ n't't tJ tLa il9A- - { nrlo Tourirrvluf, nn14 td'at.:yt'1.:fln0nL?\141, 

e

zunzufierrafiEJ oOO nn.lti n.rn'j'rn-uf nr10 (590 nn,/qq

li; unrfr'urJrao.r 'l (63'1 nn./'h) '13 LLay 6% qrsJ6frel-L

(Table 4)
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Fig. 3 Panicles of RD14

Fig. 4 Panicles of RD14 compared to RD10 and SPTl

Fig. 5 Paddy rice (upper), brown rice (middle) and milled rice

(lower) of RD14 compared to RD10 and SPT1

*u-ufi 1 ilnmoil - ffnuruu 2553 11rr:nr:itrnr:rirr tlfi +
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Table 2 Yields of RD14 compared to RD10 and SPTI in intra-station

yield trails of irrigated lowland rice at Phrae Rice Research

Center during 1999-2002

Yield (kg/rai)

Variety 2001
lndex

(%)
1999 2000

WS DS

2002

DS

Avg

RD14

RDlO

SPTl

102

cv (%) 12.4 6.0 12.7 10.7 12.1

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

significantly different at 5% level by DMRT

DS = Dry season, WS = Wet season

Sou rce : qiu rii 6'urir x LLvii (2s42, 2s49, 2s44, 2s4s)

633a 567

4B7b 523

606a 543

726 738

620 694

762 752

671 667 113

631 591 100

615 656 '100

rhunr:ilqno.ltuqourrJi.: fl zs++ 2545 Lrny

zs+g luvi'0.1fi + uvi.r nl'ir rirrniuf nrt+ tr,i'zunzuffsr
q

rader ztt nn.l'h riaun'jrd'uf#uilrno.: 1 (263 nn.i

liltu rrqioln'jrfi'urf'n110 (623 nn.i'[i) t4% (Tabte

5)

z.q wfi atn'tw ml"lTfn flrufi or ornrio ru n
e

zu o zu fi qr orlir': rnrTuf nl t + fi '[oi'or n nr:rili s r rfi u :.r
q

zunzuffqrtuur:rr*gf tuqou'rfl 2s47 dtutu s u:Jn.r

rrnrqourfl fl zs+a siruru 6 ur:lnr iro:ryv{rnfiu:nrlnr
AAA

zunzufl9l9ll8Jxr,n']:fl0'i Eberhart [[nr Russel (1996)

' Ar llly A 
^ Avtrxl | 2547 [91flilnl;LfrrjuTR't?'1i.Jflilfl91 y =

743+1.53 ins unyfl 2548 i = 607+0.68 ins (i = oirfi

onr n ur o ri'o sJ ) o'l n ail nr :q-.t n 6ir r rir #rL :l :s Ryrf

3rn:ad''u (b )'[rj fi nxl il unn qir.:rr.: aff 6 unreir nrr eL

ir.i
rfl r.: ur u Lo u uafi lr o.: n'lr ru u:J::J:r u (deviation mean

square) frtri fi errr ru un n qir.:rrr afi 6 rriuri'u Io ufi Fir
i^trv6aa

Liln u zu fl zu fl q fl.i ttflo.l?'t fl 't'11^,t1AT nfl 1 4 tJ tfln urR'tl lgq
6lw a a ' uv 3 is

n1:lfi zufl r{nao fl1il1Tn|fl n lqtunluv't%ii Louonrl,l

urod'oe,rfi zunr:ryr:-lsior.JRzufforiou (Tabte 6, Fig. 6)

z. s nt {lv{w a w6 n"luu't n wor rn : luq q urfl fl{
vd

2550 r.r n zu n fl u1?1 l1.{ri nr 1 4 qrnn1:?1 o fl orJ [[ni0 oR't:
I

qr ili6r ot rn :EEr:n:ludud o. n o.: o. Lrni o.viri.: zur

o.Lfio{ uny o.nrfrur olliru rvirri'l 840 900 une I'15
I

-lil ' ad
n n.i tT 9n il n 1 0 u fl? iln1 TYI o fl a ! ttd ya o n1Tfi '1 u't I'lJ 0.:

rn r9o:n: nr utar"'nr:cir rffu.:rur o.:Io:.:nr:n o.:nurirr

n:r:rtrruluar t6olnr:y t?r y!T-qr1*T'rtfl Fn 9 6{u'r r.JrJTrJ
q

:rtnruri fi o.vi'ri.:2r o.ilru'lriatnzufiqr 789 nn./ti
I

3. oer ar sirunrusi oT:or un v uru no 6'o:rirrfiq

6{1OrU

s. t hn'lv1 eirirrnTr*f nr t + ri aurir.: qTr unru
q

A v ' I Vl e t a v v 6v
o u n r eri un r u m.: qi o L: er'Lu f u ri u r 6 u r niur-uf, fu :J r qr o,lsc

- A d^u at u n riuff e u :ii o'urir r uri d o.i fl o 1{ il zs+t un y eru rii 6'uq{

rir r uun i fl zs+a lnr uir rirr fi'uf nt t + ci o urir r ei o u ua

qiol:er'lra# gabte 7)

s"z hfl:zau"luurft frnfiufl nlt+ oirurru
q

o ufi .r d'ruynua.r qi oT:qrr artr ur,{'.0 u n r{uiJ zs47 frq

rnr yi r rir r n"'uf n rL t + ri o urir.: ei o u ur o lul rus fi lir r fi 
'uf

q9

#u:J r qr o.r t oi o urir r qi'r uyrr ua ufi .: qir ur r us.: qi oT:qrq

sartruri'.r (Table 7)
oiwvd

3.3 L|etefuz 1j't'u{1,{r nt14 oo1,[t[oaonlT
.L

r.r n1 ur o.r LLil n J u'r irurd ur n-:-r l,riilf,'#uilr q a{ t utn s
q

n110 (Table 8)
: t aY r'

3.4 twfruntv laadiinln rirrnuf nlt+
" X r a?

0 014tto eJlnq 0nlT11']n''lulJ0\: lil n u nTv Lo o fl1.[101n
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Table 3 Yields of RD14 compared to RD10 and SPT1 in inter-station yield trails of

irrigated lowland rice at different Rice Research Centers in wet season,

2001-2004

Year Variety
Yield (kg/rai) lndex

PRE CMI CRI MHN DLM Avg (%)

2001 RD14 779a 934a 788a 834 122 111

RD10 706ab 643b 696c 682 '100

SPT1 650b 851ab 755b 752 100

cv(%) 8.5 8.2 6.0

2002 RD'14 849a 911a SOTa - 597a 791 121 114

RD10 751b 673c 753c - 437b 654 100

SPTI 705c 832b 793b - 449b 695* 100

cv(%) 6.2 2.1 6.4 - 14.0

2003 RD14 82Oa 800a 895a 754a 6O2a 774 115 115

RD10 778b 580c 710b 594bc 439c 620 100

SPT1 810a 747b 657c 653b 506b 675 100

cv(%) 8.9 3,2 7 .6 11.7 '13.0

2004 RD14 638a 691a 780b 703 99

SPTI 635a 687a 827a 716 100

cv(%) 13.3 6.6 5.3

Avg RD'14 772 834 818 754 600 756 121 112

(kgkai) RD10 745 632 72a 594 438 626 100

sPTl 700 779 758 653 478 674 100

- = not conducted

Means in the same column in each year followed by a common letter are not signifi-

cantly different at 5% level by DMRT

PRE = Phrae, CMI = Chiang Mai, CRI = Chiang Rai, MHN = Mae Hong Son,

DLM = Dong Lak Muen, Fang, Chiang Mai (experimentalfield)
d^v a

sou rce : eudi o;u {r xLLvri (2s44, 2s4s, 2s46, 2547 )

':r:ar:i:drnr:rirr flfi + al-ufi 1 ilnrrou - finuruu zsss
q

13
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Table5 Yields of RD14 compared to RDl0and SPT1 in on-farm yield trails

of irrigated lowland rice in dry season, 2001-2002 and 2005

Yield (kg/rai)

Variety 2001 2002 2005 lndex

Wiang Sa, Tron, Mueang, Long, Avg (Yr)

Nan Uttaradit Chiang Rai Phrae

RD14 554b 488b 8B9b 911a 711 114 93

RD10 376c 508b 865b 742a 623 100

SPTI 665a 589a 957a 841ab 763 100

cv (%) 7.3 6.9 2.9 11.6

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

different at 5% level by DMRT

source : sufiq-Erlir?uili (2544, 2545,2548)

Table 6 Yield stability of RD14 compared to RD10 and SPT1 in on-farm yield trails of irrigated

lowland rice in wet season, 2004 and2O05

Variety
Yield (kg/rai)

12345678
Mean Dev. MS b

I

ws,2004

RD14 664 830 606 874 741 - 743 4,006ns 1.53ns

RD10 707 743 614 789 644 - 699 1,B34ns 0.96ns

SPTI 644 793 581 530 752 - 660 1,4528* 0.61ns

Environ. index -17 86 -78 40 -30

ws, 2005

RD14 571 686 - 742 - 543 604 495 607 1,632ns 0.68ns

RD10 571 620 - 764 - 513 457 317 540 901ns 1.20ns

sPTl 526 720 - 827 - 489 539 417 586 4,948ns 1.14ns

Environ. index 29 68 - 173 - 43 -28 -199

- = not conducted

1 = Mueang, Chiang Rai 2 = Mueang, Phayao 3 = Mae Taeng, Chiang Mai

4 = San Sai, Chiang Mai 5 = Pai, Mae Hong Son 6 = Long, Phrae

7 = Pang Mapha, Mae Hong Son 8 = Phu Phiang, Nan

Dev.MS = Deviation of mean square (ns = not significantly different)

b = Regression coefficient (ns = not different from 1)

d^v v
Source : Eiuriioiurirxttili (2548)

rr:nr:itrnr:rirr flfd + *u-ufi 1 ilnylgltJ - finurlu 2553 15
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{ 600
o)ll
Ea) 4UU
;

(Table 9)

-:Tq
3. s md u nty la nv1 {,iuta rilllnl*uf nl t +

eioutro rur n qiontrylh nt ut o.J ril6'u n:ylo ou n-rrrr
(Table 9)

' 4.n1:srorl6[%oosioijcr'luTn:rou
q 4ar - -. A d^a ,
tiln q U1 :.J 1J 2544 ?l ef U U'] 0 tilj'l ? ttl l T V'l :l'l' t lj'l ?,q {

v d q v 
^ 

io +, u f?{uf nlj14 t142flilfl9tfl.tflO?109tT1lU [UL0TtAU 12qqcq

n n. rul'li [rqi'[ri fi n ?1 il rlo n ei't.t t4'r.t fi fi 6 ril fi d'sr :r {J I o

runr 6 nn. N/ti Io u fi nr:sr o I aua r qi ofj uluTqr:rou'ld'
aA- ^ -.-u, i d^v v o 

t, 
t e v 6

o?1091:'t 6 nn.N/ t: 11ffuu?0ulj'tlrTU.l 1ilil $lxl^tur

nr 1 4 o o1r fluor qi afJ u'[uTqr:rou6fi sqfi fiorr 1 2 n n. N/9q
l, T ^ vl !a ' ^^- 

j-
L: tq u zu n zu n fl til LJ Fl?'t u ttan gl't.i ?l't,t fln qt nu?t 0 9T't 1 8

16

Location :

(1) Mae Taeng, Chiang Mai

(2) Pai, Mae Hong Son

(3) Mueang, Chiang Rai

(4) San Sai, Chiang Mai

(5) Mueang, Phayao

Locatlon :

(1) Phu Phiang, Nan

(2) Long, Phrae

(3) Pang Mapha, Mae Hong Son

(4) Mueang, Chiang Rai

(5) Mueang, Phayao

(6) San Sai, Chiang Mai

n n. N/ti un s fi eufi d'rrdrr 16 u.::r I rirtntTurfi' nl t + Er o Iqt
' +, vl 5' aA A- u

fl r,lo.r qi o u u'[u [e]:roud fi aoff io:r 1 8 n n. N/[i Io u'[riqq
, ^^- 

j-
rra R qir.i r4'r.: fl fr 6 n1 fr o'qr:r il u t z n n. nf'[j fabte 1 0)

, q Ard
flxl* r1*il o1,['r | | 2547 fi surii6'urir? uy{iungg

d^a v 4 6l v v <
efuuxoulJ't?tTu.t tfiil 1tlt?'t lj'tl?{ut nfl14 a0!du0.1sq
qi o fl utul n : ro u r il u $u u q u ad ratic fi eru rii 6'l rir r un i
tsiannr: i = -0.25x'+ 11.2x + 520.21(R'z = 0.81 ns)

Io r o o r nuo.: qi o il r'luIqr : ro uG fi mo fi o"qr :1 6 n n. N/'hqq

ru n zuA a'[ri rrern qir.: r,r'r.: afi 6 fi frq:r {J u t z-eo nn. rulti
9

. - A d^v v
rirfi i! fr eruuTo urirr rdu rlra rj'ld'nrunr: i = 0.52x2+q

22.4x + 697.7g (R2= 0.98 ns; Toloror.tnuotqiof]u
rI r A- !r, ^ ; & I rt ,

11.[tfl:raur0n:1 12 nn.N/ tT zunr]naaylulillurri0 Lm

1 000

800

1 000

800

600

400

200

0

'(E

o)

E
c)
F

-100

Environmental index (i)

Fig.6 Response of RD14 to different environment compared to RD10 and SPTI in on-farm yield trails of

irrigated lowland rice, wet season 2OO4 and 2005

t3)

i (nor+) = 743+'l.53ins (Dev.MS = 4006ns)

--- i (RD1O)= 699+0.96ins (Dev.MS ='l834ns)
** } (SPT1) = 660+0.61ins (Dev.MS = 14528*)

f (nor+) = 607+0.68ins (Dev.MS = 1632ns)

f 1norol = 540+1.20ins (Dev.MS = 901ns)

i (sprl) = 586+1.14ins (Dev.MS = 4948ns)
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Table 7 Reaction of RD14 to blast and bacterial blight

diseases compared to RD10 and SPTI at

different locations in wet season, 2003-2005

Variety
Bacterial blight

PREPRE CRI CMI MHN

Table 8 Reaction of RD14 to rice gall midge, Orseolia

oryzae (Wood-Mason) compared to RD10

and SPTI with standard check, conducted

in green houses at Phrae Rice Research

Center,2004 and 2005

Variety %damage Score Reaction

Blast

ws,2003

RD14

RDlO

SPTl

ws,2004

RD14

RDlO

SPTl

ws,2005

RD14

RDlO

SPTl

RRHR
MS MS HR

MS MR HR

HR HR MS

MRSMS
RHRR

MR

MS

MR

R

R

R

MS

HS

MR

HR

MS

HR

2004

RD14

RDlO

SPTl

RD1(suscept. ck)

RD4 (resist. ck)

Muey Nawng 62M (resist. ck)

2005

RD14

RDlO

SPTl

25.8

48.6

41.2

52.2

14.7

7.4

7S
7S
7S
9HS
5MS
3MR

HR

S

HR

MS

HS

HR

7S
7S
7S
7S
,1 R

OHR

24.1

30.9

24.9

MR HR

SHR
HR HR

- = not conducted

PRE = Phrae, CRI = Chiang Rai, CMI = Chiang Mai,

MHN = Mae Hong Son

HR = Highly resistant, R = Resistant,

MR = Moderately resistant,

MS = Moderately susceptible, S = Susceptible,

HS = Highly susceptible (lRRl, 2002)
d^v I

Source : qrutiio;u{rx ut {i (2546, 2547 , 2548)

RDI (suscept. ck) 21.6

RD4 (resist. ck) 1.1

Muey Nawng 62M (resist. ck) 0

Score %gall midge

0 none

1<5
3 6-10

5 11-20

7 21-50

9 >50

Reaction

HR = Highly resistant

R = Resistant

MR = Moderately resistant

MS = Moderately susceptible

S = Susceptible

HS = Highly susceptible

(rRRr,2002)

Source : erufid'ulirturwi 1zs+t, zs+e1
q

rr:ar:irrnr:drr iJfi + a:-Tlfi t eJn:rnrlJ - finurlu 2553
q
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Table 9 Reaction of RD14 to brown planthopper (BPH), Nilaparuata lugens(StAt) and whitebacked

planthopper (WBPH), Sogatellafurcifera (Horvath) compared to standard check, conducted

in green houses of Rice lnsect Pest Research Group, Bureau of Rice Research and

Developmentin 2OO7

Variety
Source of BPH population tested Source of WBPH population tested

PRE TAK PSL KPT LOI NAN SPR PTT PBR

RD14

PSL2 (resist. ck)

CNT1 (resist. ck)

SPRI (resist. ck)

RD23 (resist. ck)

RD7 (suscept. ck)

, KDML105 (suscept. ck)

HS HS

MSS
MS HS

HS HS

HS HS

HS HS

HS HS

HS HS HS HS

RRSR
MRHRSMR
SHSHSS
SSHSHS
MS HS HS HS

HSHSSHS

HS HS HS

SMRMR
SSMS
HSSS
HS HS HS

HS HS HS

HS HS HS

PRE = Phrae, TAK = Tak, PSL = Phitsanulok, KPT = Khamphang phet, Lol = Loei, NAN = Nan,

SPR = Suphan Buri, PTT = Pathum Thani, PBR = Phetchaburi

HR = Highly resistant, R = Resistant, MR = Moderately resistant, MS = moderately susceptible,

S = Susceptible, HS = Highly susceptible (lRRl, 2002)

Table 10 Average yields (kg/rai) of RD14 in different rate of nitrogen

application at various Rice Research Center in wet season,

2001 and2OO4

Rate of fertilizer

(kg N-PrOu-K O/rai) PRE cMt cRr PRE CMI

2001 2004

0-64

6-64

12-64

18-64

24-64

30-64

598ab 688b

699ab 818b

703a 867ab

574b 1,018a

507b 706c

615a 790bc

596a 912ab

626a 927a

671a 935a,

629a 901ab

587c

685b

737ab

780a

CV(%)(fertilizer)

CV(%)(variety)

22.0

12.5

10.8

8.6

25.1

15.7

8.3 14.0

13.1 11.5

- = not detected

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

cantly different at 5% level by DMRT

PRE = Phrae, CMI = Chiang Mai, CRI= Chiang Rai

Source : fifiaf 1zs+4 ), anr fi n o n o rdrr ufi t.:t nu es44),suri? o-urir r
rG urtra ri (2s47 ), fl r,lfe o-uli'tx ut{i (2542 )

l8 Thai Rice Research Journal, Vol. 4 No. 1, January - June 2010
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F
b, EQtlz
t
o); 400

Q618188430
Rate of nitrogen (kg/rai)

Fig. 7 Nitrogen response of RD14 at Phrae Rice Research Center (PRERRC)

and Chiang Mai Rice Research Center (CMIRRC) in wet season,2OO4

fJr'[uTo:rouo"'qr:r o-tz nn.nl'h uqirfi ofqr:rfl ucq
vr t A & i Ac - A
Lil La T [0 14 tl t 3J1t U Pi n pi n 01 1'] a s [y'l 3J1 u [u 0 n il ?1 n q fl .]

(Table 10, Fig. 7)
o 

12eJ nuir rirrniuf nr14 CIo:ra']nn'r:ffR14' 
e

au o r qi o {J rtuTo : ra u r fl n qi r r rTu'[:l o r ru dufi fi yr q sa !
q

To u nr :n o :-r fl uot qi o fl u'luIqr:ro uo drru'i1 { 6- 1 8q{

nn.vti

5. o 6tld-n gnrs rar 5o mro n1 u R1 y{ u6r e a 6ttR'r r{qq

n1?6[

rirr n"'uf nrr 1 4 rT1r r| fi o n air utu ni fi fr r lr.rfi o frqu
Zooo

l*-r qr n :-l'r.l u.J fl q er flv'lr.: rur o urufi o iafi u rrr t o.sz

ilil, n{1{ 3.0'1 rJrJ. lrnyfiul 2.31 ilil. drrnn"otfifr

lrr::lir.:r6u'ru'r't rlulorilffquadu u'r? 7.55 ilil. ni1.J
a

"2.45 rJil. ttflv 1iu'r 2.02 ilei. dr':nr:firurouilfioiadrL

u:l17.25 S.Ja.J. n{1{ 2.39 ilil. rrn3ilil't 1.95 eJsJ. oruR'}?,r
dd V vv d d i

n1:fl0il1n [9t1'r']rgt3.Jr8Jn9Lrny9lulj'r1rilnu 53.34% fl{q

n'ir vliuf#u:h q o.: 1 (50. 39% ) uqi #o u n'ir n-uf nr I o

(56.01%) (Table 1 1, Fig. 5)

dd
6. a ilR'l lt{ tal 6t o 11''t'J [o eJ u6t & Gt naR.lfl n1 :fi r3

9qc

oia.ruaciu:J:sYr1%

rir r niuf nr 1 4 fi eir nr :Rd'r rJ er-?tuei'r.r 1 . 7 Lrd y

1.4 %KoH rvirrir 6.6 unr s.s qrilsiro-il rfludrrfifi
i - dd d d

o rru n fi ufl .r fl n oir rirr nn fi Rrmur n (6.0) ril ff q N n'r'r xJ

i-
16 o ru eiuqi o udr r rur n (7. 5) n1rrn1 r oi'rr o r rru fi orirr an

a,i':r:ar:?rrnr:rirr fifi + au-ufr 1 ilnrrosJ - finuluu 2553

rua fi u r 6 o nYu (8. 0 ) fi er r r ru q il ( 6. 8 ) d,r tn ai'r 6 u.: n-urluf,q"9

nr6 nr10 uns#u:Jrqra.: t unytrjfinffuuoru (Tabte

12, Fis. 8)

7. nl:uoaJ;u?Joir [nHarnr
o'r n nr r6i'r rr o rrn y rJ :s r ff uo rr et r o lJlJ o.l

tuad
rnrearnrqiorirrniuf nr14 1rL'ir !$uril fl zs+g

q a" j -:
tR140TnTtult1.{?1 0.X.1T1.[ ttnr 8 no.] A.$]l: O',tlAXU 25

ilu :Jnnli.rxrniuf nlt+ 104 'Li rdsrlo1.rlfl fl zsso
- <Xq & A-

Ln unTnTrJ fl n11? 1\ uT1.[ LUl l 1.[?1 qi n d1'] A'lil1 U 76 11 U
qq

:.1N 224 ti untqour:li,: fll 2550 rn:Eetrn:luf,iufi

ruili siruru 60 lru rlnnrirra. ol9J'tilon o.na,t a.Lty'l: o'tu?lt 60 T']EJ I ,
n-uf nr t + :x r.J 1 00'[i Io r rnrEqr:n:fi il o n u o liulo u9{
qe v d a Y
Lfi tuq tin?1 1'l?1tu5' nlj14 il?l:{n0a.t ttflvttann0illnqq

air d'u ufr .:lil d'ru ir r t* fi rlru H r rt o.:T:er un v u o u rr oi
j.ed--

t'n a.r al n n r n 
.r,t 

[tTJ { 0 a nr'].r y{ T a e.J n 
,t,r 

T 
.*''} ql rx.rlil ni

tdd6^ddY-aor,,-
LlloTtffUAn'lTglotilnofi\: luflou1fiuno Lilno [il:?.l

rn r r il fi q fi :J rio u r:l ir.: r ru fi e Fi o udr.: 6 u': ur':'[ ri fiq

"r ai d d v ta qe 
^ 

j

lJtu14't tTo.t fr til no1'1? t! n 0n Lu tJ fl ti no fl.] tan u 745 nn./

l;luna-roo n n.fli) fl ruRl il nr:il rl:vvn utn n"rd r r
a v dv I v ' a a I q , a

n :J 1,t l.[I',fl l.[tj't 9t 0.] 1 lj't't 0 l.{tJ €r ?'t il t14 u u ? 1.$.J [n n Lfl u{ n ]Jqqq
vdia,c,eaia

il u5 n1 6 fi .l n 0 l't [ ]J l+lj't 1 tH 1* u? ?1 tJ 9t tuR't ?{ n1 :u.: 9t lJq9q
aA q q - g e v 6

LLnsTLilTr?11UO?1 fl91 tUll00]tU U0 n01nU 11?T,lUrrq9

nr 1 4 m eJlTn rJ n ntoi'nvr uril tro rur :l i.: $n ;n o un d"rq
v 6v 'r d Y 

',:1 U n't't 1 t 1.t5fr 1.[1J1 A A.] 1 tv,l:'t v tJ 9l?'t lJ U't'l fl n fl iln1'l
I
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Table 11 Physical characteristics and milling quality of RD14 compared to RD10 and

SPTl

Characteri stic/Qual ity RD14 RDlO SPTl

Color: paddy rice straw with brown streak straw

brown rice white white

Size (mm) : paddy rice, length 10.54 t 0.40 10.66 t 0.41

width 3.0 t 0.1 1 2.85 +0.12

thickness 2.31 t0.07 2j7 x0.12

brown rice, length 7.55 t 0.19 7.63 + 0.18

width 2.45 t0.08 2.30 t 0.09

thickness 2.02 t0.06 1.9'1 t 0.06

Length/width ratio (brown rice) 3.08 3.31

Shape slender slender

Paddy weight (9/1,000 seeds) 27.58 29.25

(kg/20litres) 10.67 10.'18

Miiling quatityl) 53.34 56.01

straw

white

10.55 x0.47

3.03 + 0.08

2.20 x0.07

7 .40 x 0.18

2.41 x0.09

1.91 t 0.07

3.06

slender

29.20

10.35

50.39

1) Milling quality :very good = whole kernels and head rice >50%

good = whole kernels and head rice 40-S0yo

medium = whole kernels and head rice 31-39%

poor = whole kernels and head rice <30%

- d^v e
Source : gurilouli't?lrt,rij (2550)

a:il ara nrrtlon o,l

rir r niuf, nr 1 4 ril urir r ira fi r r'[ri'[r qi o rir.: uatt-

n1rilR.t 105-120 filJ. tlT.]noql-.] oi'urr{.r orurfrlrfiu'tgq

I 34-1 38 iu fi rofi u:nr l,ltunr:1vi'zu n zu6 qr 6 fll il.lrn
I vle X A a A a, ;rjdn tonn1ufln1fliluyt zunrinnlunour:j rfl6u 666g rq

n n./'[i air uq o ur :J i.:lri'zu n zu fi qr ra d u z t I n n./'h d-l ?

lnrTuf n l t + Et o :J Rt* 0.0 si o fJ utul qr : ro u u a n ei 1.J niuqr eJ9q
3 is-

flR1 1 ty{1,t14 tO U O UTril',il.0 6-1 g nn. Mti n-n teils rei us
A q drqe 

^ i t v d
fl 0 [unoil1]J tfir.tazudElranuR.ln't.ty,l%f nlj10 [[nyrq q q

fr'u:J'rqro.: 1 13 rrny 6% nrrunho-r-r ei:uqour:.Jirt#

r{ n zu A a fl .r n'i r nTurf' n I I o 1 4o/, ff)ufritru fi u I r ru 6 o tr rflq
A,a dd
?1 il n ilR1 y'l R't rfl gl il1 n ei o urir.: si'r unr uqi ol:ertvr frrn y
iqv6lAdtva
t:Frlj A ! LL rr14.0 11.[R'1 Fl r14 1.[ 0 n 0 UL 1{ lrn r lil Uli',tX r14 l+ux

'[ ritr qi o rir r u fl { R'r N'r rn rJ n n'[ oi'qr n o o iJ 6,: rvr rr''] y

ro&A
oir ra f:l :J n n'lufi ufi ur rl o rn il ryyt'r t,l uia fi ura ai r rir fiq

q a ta, v a
!14 u't y fl tJ t1.[ tlj 9t R't Fl [14 1,[ 0 A 0 ill_J 1.[ ltgl eJl 0 €l ?::yx.: o 0

rirr niurfi' nr 1 4 Ei o u rr o qi o rrru n.: :-r'r n l 6'u n :yTe o fiq

drorr n rrny ril6 un:yToqun-trr'l

a1l,bu3,t
dE

er r*; q.r o r ufr u.t't ulJ oll o ! q rtr il1 u rl3! Tni nru q rGqqg
a'

rr n v1*'].: fl''l ? fi T't 1 0 1.t1 fl r yt-a fi :J6n rcr n :il n1 Tli-t x u1 uI
A A a 6- A vo
? rtruT tilr:?,t Rd [rRyu't u?o'tTri 1r u rii o 0 0 r.t o.tux udq

d^v v E -on1:fl l.ruid'urirr ul li u'r u il illl fl !q q qvrt rioir ur I
d^u y a T d

nlTPf ltEJ ? 0 U1'11 y'l Uil t n n ltd r t['1.] fl't ? 0 Ty{ U X gil ll.$Rflq9
v e iq.o ra q 6fll Un1 0 U ttn ;il Elt 1.{'t1J't 1 ?1 Lfi ft't tJ :n 14'l [un']:tn ]lix u

v v dv
:? 8Jfl 0 il n n d 0 0 0un't:tRuo fl't u y't 1*t1J'1?q9

evv ia'
lJ 01J 0t O ilzu:J.t€llJUAJtl?1n?11U?l il flXUT't Ufll.lU9{o9

6l e o d , Vl re a d
fl1ru tfi n1 :o't tl{u.:'t ud't t:0 n nx{ t! Gi x u 9i I 0 1J fl ilgf 1.[ Utgqs
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Table 12 Chemical properties and cooking quality of RD14 compared to

RD6, RD10 and SPT'1

Property/Quality RD14 RD6 RDlO SPTl

Alkali spreading :

1.7o/o KOH

1A% KOH

Gelatinization temp.

Cooked rice :

aroma

color

glossiness

cohesiveness

softness

6.6

5.5

low

1.0

6.0

7.5

8.0

6.8

4.0

6.0

7.3

8.0

6.5

1.0

6.0

7.3

7.9

6.4

1.0

6.0

7.3

8.0

6.5

7.0 6.9 6.9

6.0 6.0 5.9

low low low

Alkali spreading value (1 .7o/"KOH ) : 1-3 high, 4-5 = intemediate, 6-7 = low

Gelatinization temp.("C) : <65 = low,70-74 = medium, >75 =..high

Aroma : 1 = none, 5 = intermediate, 9 = high

Color : 1 = dull, 5 = dull or lightyellow, 9 = verywhite

Glossiness : 1 = dull, 5 = slightly shiny, 9 = very shiny

Cohesiveness : 1 = well separate, 5 = slightly sticky, 9 = very sticky

Softness : 1 = hard, 5 = moderate, 9 = very soft

source : guri?o-urirr:Jnlrrfi e551)

RD14 RDIO

Fig. 8 Cooked rice of RD14 compared RD10 and SPTI

SPTl

A,Arr:ar:rtrnt:{'r? ilYt 4 auLvl 1 ;Jfl:'rFnJ - finurru 2553
9

2t

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



i6'urir':flneuri'i tutrqnrettHfionouru fifiairuvirtr.i' :.1:rrrutunrnrufioqouLu rj:;drfl zs+s. nnrrTu9g
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RD35 (Rangsit 80) Rice Variety
Fontong Senawong') Rangsit Senghaphanl)Krirk Ketkosoll)Somkid Vorawatl)Surapong Potipibooll)

Pakawan Kuanprasertl)Chawalit Handeer) Satit Tayapatl)Kasem Soontrajarnt)Suniyom Taprapl)

Kanjana Klakhaengl)Panpaka Sradokboar)Prinya Chinnorosl)Surachart Prasertpongt) Luechai Arayarangsaritl)

Vasana Panpengt)Kingkaw Kunketl)Adul Kridsawadeet) Kanya Chueapant)Sunanta Mueanpoll)Anchalee Prasertsakl)

Sunanta Wongpiyachont)Siriwan Tangwisoottijitt)Ru;ee Kulprasootl)Arunee Satawattananon') Kasin Khamleksingh2)

Benjapol Luadngern2)Malee Thanaset') Piyapan Srikoom2) Opas Vorawat2)Piya Kulprasoot3)Suchart Nagprachayaa)

Supavinee Suongtoe') Chalermcharl Leuchaikarma) Ratchnok Chankhaoa)Surapol Chatuporna)Bang-On Thamasanisorna)

Piengjai Nisaiharna) Surin Tritilananu) Chao Obyamu) Vilyu Wong-Ubols)

Abstract
Low productivity of rice in rainfed area of central region is due to the use of local varieties with low

yield potential associated with other factors such as rainfall variation, diseases and insect pests, topography,

soil fertility and soil acidity in some area. To overcome these problems, photoperiod-sensitive non-glutinous

rice varietal improvement program was conducted in 1979 at Pathum Thani Rice Research Center in order to

obtain high yielding variety, erect and strong culm, rather short cultivar, high quality grain which is suitable for

cultivation in rainfed area of central region. The development of three-line hybrids for rainfed area was carried

out by crossing F, generation of 1R5201-65-1-2 with (early Pinkaew 27 xJao Luaeng 11). Then grow out F,

generation and F, bulk testing with F.-Fu pedigree selection to determine its performance. Finally, RSTLR7909-

43-1-1-5 hybrid line was obtained. lt has been officially released and registered as certified variety, called

"RD35" by Rice Department's Variety Approval and Released Committee. Varietal potential was evaluated

under intra-station yield trial, inter-station yield trial and farmer's field, including productivity grown under soil

acidity, important diseases and insect resistances, nitrogen responsibility, physical and chemical properties,

milling quality, cooking and eating qualities. This project had been carried out during 1979-2002,hota|23

years. lt can be concluded that RD35 is photoperiod-sensitive non-glutinous rice, rather short cultivar with 132

cm height, erect and strong culm, straight leaves, harvesting date is about the end of November-early December,

average yield is 650 kg/rai. The productivity is quite high when grown under acid soil (600 kg/rai), good milling

quality with 100% white grain. This variety is similar to "Saohai". lt is rather tolerant to bacterial leaf blight and

whitebacked planthopper. RD35 is suitable for planting in rainfed area of central region, particularly in acid soil.

But care should be taken since it is susceptible to the brown planthopper.

Keywords: RD35, photoperiod-sensitive non-glutinous rice, yield, physical and chemical properties, milling

quality, cooking and eating qualities, bacterial leaf blight, whitebacked planthopper, rainfed area,

acid soil, central region
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I r ; 

^ vtua , ,a a v v d
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fl zs+ I -zsq q fi eu Lii q-u lir r :-l vr ar m fi un ruliur r n :*n :n :
{9

o.ayr8rrn:r

s. nrraoilauorsioiJs'luTo:rou lguril il
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A e^- u d a

isohvoerthermic) refutl?oull'rlR1 :Tnal: eJolrsJ
'qiq

rH rr vsru qi o nr::l nnfrr:yoi':t p- t 1 uunsn ai ruro 6 ufi fi
$cq

€r'r 1 3J 0 el rJ RBJ r :afqri fi qr r r ru r il un :o a-o'[d'uri 6 uro999
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o't't lt 0 9t ;.J fl 3.J u:tuttq] n a1.0 n u yl.1 u [9t LT1J u tu LoT La u 5q{9

de:r 6o 0 5 10 15 uds 20 nn.n/[i un;td'fjrrnlanrdoio
q

runvflrlnuyrnrdrru tfionr o nn./ti

o. nr:i rn:r c#o nanry{ ral 5oilro nr EJR'nrr ua e
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nr :fi eu Eii o;urir r :J yr ru m fi fl zsqqqq

ad
9{ A n'l TY'l O 6l O'J [[A s?O1 Tflt

rirryriuf nr35 (i.rRn 80) rilurirrnrrvluf9. ,9

RSTLR79009-43- 1 - 1 -5 
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y'filf 3 rr.0

,L
:vtalr.J n n ri RalT? o'r u?i 1 rt a{ fl'r u ilrTufdlr t Rszo t -qqr

6s - j -2 u u n ; rnlu#J u u fii ryt 2t n-l nluf rd'r rH fi o.: t t rJ n nq9{
vdLAav

r,Vuf, zu ar d'r o r u fi '1 un s :l n n ri'o rfi o n l,liuf zu nru 6'r or I fiqr{9q
LAdo

2 ttlll_J:?eJ ttnrT?0'tuyt 3-6 [tlJ]JRU91T3nn ttnyrlnl:qq

er-o r 6 o n'[ ri'or u n"u rf'o-.r n ei lr dr .r d'u T q u'[ ei'hi r u n r :
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Table '1 Height, number of tillers and flowering date

of RD35 compared to KDML105, PTT60 and

RD27 in wet season, 1998-2001

Variety
Height No' of 

Frowering date
(cm) tillers/hill

1998

RD35

KDMLI05

PTT6O

1999

RD35

KDMLl05

2000

RD35

RD27

2001

RD35

KDMLl05

127

157

171

131

148

134

179

137

153

15

15

15

15

14

14

14

13

13

20 Oct.-9 Nov.

'15 Oct.-6 Nov.

14 Oct.-6 Nov.

25 Oct.-9 Nov.

19-23 Oct.

26 Oct.-3 Nov.

2-8 Nov.

26 Oct.-2 Nov.

18-23 Oct.

Source : qruriid'urirr:Jyrrumfi e541, 2s42, 2s43,

)uoot
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Fig. 2 Characteristics of panicles and flag leaves of RD35 in farmer's fields at

Saraburi in wet season,2OO4

Fig. 3 Plant type and panicles of RD35

t. n''nr*nrcil:sdrili%f

rir': l,liuf n rl ss ril urir r ri'rh si o rix u a": air ri'uqi o u
I

- ! i .-- X , v d
rir.:16u flrradu 132 {sJ. rdunirnurilrreton;.Js6 10Sg9

rr n v :..1 r ru r'r fi oo sir oi'u ufr t il I n r :.0 n a ete.l tl sr"t sr :.1 1:.t

uurirS': unnno 13-15 oi'ulno (Tabte t) orufi.:{uoon

o on (50%) 1 -6 l rqet6nr uu o'r q rfi L rfi urrir.lil nr I rd ou
q

^AvAtadil q ff 0 n 1 u 1tn i 0 u L o 0 u51{'t't €t 3J 0't u 14 l.tn R't't 1^,t ur.1j 1'l

oanru;fi 105 [[ny rjvrlnrfl 60 il:yrrrx 25 Lrny '15
I

A';rr:nr:?trnr:rirr eJfi + *rilfr 1 illn:reil - finuruu 2bs3
c

iu nreloirot-t ao:?.JUl't fl't'uJU't?:?.i go.t ryal. ualfio

6qio:x gi.g% drurulilfietqio:xr 204 116o (Fig. 2,

s) uerfi oir.rir u nr:u':ei1 u :y usy'l-R fl-'lt o.l urufi o g

n:Jerf

2. e{ne{Aa

z. t nts nJi a u tfr au w a o,tfr a"lus ntfi vfr nr:
A <^- -

vr o n o.r fr pru rii e-u lir r il r rr lr fi luq o urfl fl zss I -zssz
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variety Yield

(kg/rai)

lndex Height

(Y") (cm)

Flowering

date

Table2 Yields, height and flowering date of RD35

compared to PTT60 in intra-station yield

trails at Pathum Thani Rice Research Cen-

ter in wet season, 1988 and 1989

tzg 6.rtd'zunzufiqr 540 446 rLdr sss nn./li orrusiro-l

uton.:n'jr 22 48 LLdy z0% nrrusiro-:-t (Tabte 5)

qionr tuneu$) iJ zs+t-2s44 vhntsronorlilrq
q v i, a a , v 6

uttntgnrn:Lu?l0.t?tqt'l.0 61 0n 3 aJfi'tot 1l:Ji't Ttxl tuD

nr35 lri'zu n zu6 qr rafi u 600 nn./'[i a.: n.j-rv[u:fi'u:J6 I Iqq

rfi r r rJ r ru rr fi oo un rlnriu:f'fi fi u r r-J n nluri'or fi u 6 o rLlr999

oonelyff 10s urfio.:rr-n uu6o.ril:yfrt tzt rrnsru6o.l
Aq-

vrar fi.:"lrizuozufin Stz 466 531 552 uny 320 nn./'[i

ra6o6.rnir 162913 9 rrds 88% qnilaireri:J (Tabte 6)g

2. q nts nJi a u tfi au w a nR n'lus n't w 6 unJ{a t Iu

Q g urtl fl zs+q yrh nr:n o n o.r fi eru Lii 6'udr r :J vr I rr fi
(pH a.37) unyeufi6'urirrerno.:un?.i (pH 4.5) nl'lr
rirrw.uf nrgs ld'zunzu6qr 469 nn./h 6oriju 72.1%

a q 
' iq , *' , , o

lJ o.r r.r fl r.r fl er tu rrr-t o.r rkiij r r,'l o o rrnl n turL ruy fi l liuf'99
'Ad^,:tud,

urJE u r rfi r :r yr uG uurji u r I R42 un ry'f1*#[ri vr uG u r:JE u':
9

nrt lri'run26n 390 Lrny gzo nn.i'li 6oriju 74.T LLay

G8.g% I o { zu n r.J A fl tu uij o.: fi tatfl u rd o nurnl sr eir ufi eu fqq

^a v v v d q u
10U1J'11€1d0.1iln'1.0 lJ'l'ly'l1,[D n135 tUzunzunn 453 nn./
M r a dr a 6l r Ae ,*''[t 

er o rlj u T 1 s% I o,l zu o zu d oluuil n.:ff 
"leiil 

uil o ald qr

Av c 
e

rrxvfiw''urf tR42 rLny nrt tri'run2fin 351 r[nr 335 nn./q

tT fl o r!t+ 26. 1 rns G4.so/ol ot zun zu6 orluur:Jnrfitrifl u

rr,lomuv'ln fable 7)

tuq ourfl 1 zs+s rnr!'ir fi eufio-urirr :J vr ru nr fi
rir':r^riuf nr35 tri'zunzu6qr soo nn./[i fforilu 84.oyo

a 6l 
' 

jq,*' 
' ' 

i v d td
lJ 0.0 zu fl il fl 9l t1.{ rr! n.i yt t fl :_J u v'l 0 fl rill CI I rxyyt n un t:J5 u :_t

da':

[?T U :-J ?T 1.[O U[ ll il1 n ])27 tr,i'zu n zu 6 sr +SZ n n .l'[i 6 q ufj u

7 6.G% r o r zu n zu fi qrluurj n.: fi kifl u ill o nuil o eir ufi eiu riqU
9' v d qt

'taut't?flna{1,1n?.t ljl'tlt1.tr nt35 L14t.Jdzuna 295 l|l|.I
vl ' a <, a q ' io ,*,'[i 

6 o riju 7 s.B% r o.: zu n zu6 nluur:J nrfr 
"Laifj 

I ul o arv'l Et

A- < q u 
q

flru3?T?{uf n127 t14r.Jnzu6szzl nn./[i 60riju 86.3%I
aq,ic

r o.: zu n zuff qr"Luu:J n.r fi 
'Leifj 

urnl o mryl qr (Tabte 7 )

2. s n'nn n fl a u w a w 6 n"lu uil a,t 6 u nl{ a a l a,t

L n wsn nt ( p H 3. 59) lulo :.1 nr :lnrim ur o'u rfi o.r rur or n

1r:slrtei13 o.orninr$ o.un:ilrun iJ zs+q l,'ruir rirr
r,rriuf nrgs tri'zunzu6qr ooz nn.r'lj s.:nitriufu:Jiulq{q

rfiurrmoonar:fi tos (43s nn./'li) 38% (flfiuil, 2s46)

1988

RD35

PTT6O

1989

RD35

PTT6O

512

446

557

445

115

100

125

100

124

159

114

146

5 Nov.

28 Oct.

4 Nov.

28 Oct.

sourqe : qruri?o-lrir'::Jvrltrfi efii ,2532)ta

u d 6le .Vl,?{:J?'r 1r?1^11.[r' nfl35 L14r.Jnp]fla 512 rrfl3 557 nn./'Li
c

onilnheY! a.rn'lrw"uflJrrumfi 60 (446 unr 445 nn./{9

ttl rs *az 25o/o orrlairo-:-t (Tabte 2)

z. 2 n'n nJi u u tfi a u p.t a w fr sn y 11 i N s n1fr r.rh nr:
ronartuguriid'udrr s ruv{r luqourel fl 2s43-2s44

il

lnruir rirrr,ilurf'nrss tr,i'zunzufiorafil o+t nn.fli fl.lqA

n'iryriu:fr'rjyrrurrfi 60 rLrroonruyh i05 nr15 $ayn1)279q
iq-
6r'Lr,i'zunzufiqr 484 486 396 Lrny +es nn./[i srrrusiroi:-t

ra6 o ar n'i r nlurf i:Ji r r rfi u :-r er-.r n 6ir'r 32 32 62 LLay 32o/osc
qrrrun1r6'l (Table 3)

Aqrddaqar
01.[.: tunl:?] 0 n 0t ttJS u :_t ttt u I zu n zu n n tuq our :_J

X zs+ s tu Fru Li? o-u fr r z uvi.r T o u rrJG u r r fi u rYr l,l-ufqq

r},rrmfi o0 s11aonilyfi tos uny drrnrrfiuf6uqqq)
A a d t v v d _ 5lt
0n 11 fl'tulr1,[T t,nj't'tt1?1luit nt35 [utJatJnnn,:oUcqqs
q @ v v 6l , , j""[u fu oi'r ri'u .1 "Lu 

uu oi n r uvi.: fr yir n r :r o n o.: To utr,i'
i s i q-

zun ti fl a a u:y14?'t.l Ouoll?l 1 -5 to u taa u L14 zu n zun$t 679s

n n .l'[i (Tabte + ; 6t uno.:'l'r rir r rniu:fi' nt 3s tvi'zu n zu 6 sr

d I vl erl & aa o 
t 

e to fl 1 aJ 1 Tn L n n Lo L1,[1{ 1*?1 {.: eJ RR',] ?,1 t[? O 6i 0 e.J 9]r.t n il
a

H3 o an r w ur o d'o r fi zu n n :s yr :-.t rio u si o n r :tri'zu n zu 6 or

z. s nts tili a u tft u u p.t a ruff n"luu't st wgf virnr:
r o n o.:tuur rn :ea:n rtrryi'o r fi sir t 1 s d'.: ra fo tuq e uril
fl zsza-zs+o r,ruir rirrlliuf'nrLss tr,(zunzufiqradu oot

Vl, t v d ta

nn./ L: fi{n'r'rnlrrnl:rrufi ur nfl27 Lrnsfi'uffifirlerqq9
r6l-Aaad

:J n n luvio.r fi u 6 a l l-udlrr o1 [[1,1".] 1 z rro r rufi ar :l :rfr r
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Table3 Yields of RD35 compared to PTT60, KDML105, RD15 and RD27 in inter-

station yield trails at 5 Rice Research centers in wet season, 1991-2001

Year Variety Yield (kg/rai)

Avg

lndex

(%)PTT CHO KLG SPR RBR

1991 RD35

PTT6O

KDMLl05

cv(%)

828a 666a

484b 535a

507b 391b

12.9 13.6

625a 593a

520a 575

54Oa 563

20.2 10.9

582a

588a

417b

9.7

136

100

659 122

540 100

4U

1992 RD35

RD15

KDMLl05

cv(%)

692a 733a 855a

477b 361b 521b

550b 4g7b 636b

11.1 12.8 8.9

625a 733a 728

335b 490b 437

436b 570b 538

9.8 8.8

167 135

100

100

1993 RD35

RD15

KDML,105

cv(%)

715a 673a

347b 521b

336b 506b

13.2 11.6

57Oa 264a

457b 178b

581a 238a

11.1 20.2

488a

275b

410a

11.7

131

100

542 152

356 100

o:o

1994 RD35

KDMLl05

cv(%)

5'18a

547a

10.7

1,138a

884b

10.5

643a

348b

15.6

717a 841a 771

609a 748a 627

12.1 13.5

123

100

1995 RD35

PTT6O

cv(%)

572a 815a 417a 670a

322b 503b 474a 673a

7O3a

536b

635 126

502 100

1996 RD35

KDMLl05

cv(%)

504a 667a 719a

375b 559a 725a

24.6 14.9 24.1

715a 642 129

351b 499 100

23.0

606a

484b

7.4

1997 RD35

PTT6O

cv(%)

608a 598a 580a

426b 235b 328b

18.3 11.8 16.2

579 143

404 100

410a

380a

11.5

701a

653a

17.4

'1998 RD35

KDML,105

PTT6O

cv(%)

656a 37Oa

463b 308a

442b 331a

13.4 8.8

469a 662a 594

320b 667a 466

349b 634a 486

10.5 18.6

815a

573b

679b

10.2

127 122

100

100

1999 RD35

KDMLl05

cv(%)

611a 6Ma

212b 439b

21.1 12.5

390a 419a

227b 448a

13.5 18.4

772a

536b

8.4

569 153

372 100

2000 RD35

RD27

cv(%)

638a

405b

13.7

672a 698a 624a

450b 358b 662a

18.6 20.7 17 .9

127

100

458a

55'1a

14.9

618

485

m:ar:imnr:rirr ilfi + ariufi 1 iln:1ail - finurru zss3
q 31

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



Table 3 (cont.)

Year Variety Yield(kg/rai) lndex

("/")CHO KLG SPR RBR Avg

RD35

KDMLl05

cv(%)

598a

347b

7.5

733a 708a 794a 728a

483b 421b 529b 665a

15.3 12.0 15.8 17 .8

712

489

142

100

Avg

RD35

PTT6O

KDMLl05

RD15

RD27

661 713

419 401

401 5'18

354 521

450 358

594 617

418 634

496 531

396 334

662 551

620

546

483

376

405

641 132 132 162132

484 100

486 '100

396 100

485 100

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

' different at 5% level by DMRT

PTT = Pathum Thani, CHO = Chachoengsao, KLG = Khlong Luang, SPR = Suphan Buri,

RBR = Ratchaburi

source:eiuriio-urirrrlvwnrfi e$4,2sgs,2sg6,2s37,2s38,2s3g,2s40,2s41,2s42,2s43,

2544)

3. oereJsirunrusioT:ouncusrnofio:#refiiir6'4 fl.tfler 594 nn./'[i fidq:r 17.22nn.NlLi fiqruriid'urirrq

3.t newo7tuwtusiaha{trfi*rJ* lw'jr rirr nno{Hn't{ rillvliuf nr35 erolfluo.:qio{JurijuflilR1:

= 776 +, n.uu 
" 

- 1.03x2, n' ] o.age) Iosr
I

Ylv
LIrBJ Froull't{alt*ytlueioI:nrlaltlur,i'l 6n.jryiiuf no:Jfll.ro.Jqioflu'luTqr:uou1d6fid'or:r s nn.rul'h

9a
tAd'd

uUTU:J[?tUjlt?ta.Jr''t% 60 ll.txe]onilyfi tOS Lrny Rt27 fl''lsJtTntd'zunzufinatso eOg nn./[i fiffsr:r 9.54 nn.
I , , tt, u r " - ,- :-. -..v1 , j r^- - a6n.taou[roao r:qr ruerrrnrT:orout:r*u'.r rrqirirrrrliuf Nl'[i rrnvfisfuu']oull'r'tRvlTTturJT rirrnluf ntgs nou

-qeqq

nr35 oiouuoqiol:otrlntnunrT:ertlfi#ru rriuudltn-l nuo.:qio{JuriJumrunrtrdulri',: 1f = 737 + 12.28 x -
vdddayrTufu:l3ulrfiuLilnilTuf'1tabte 8) 0.52x2, R2 = 0.917*) arrur:ntu'rlozu6on.:ao 809 nn./

3.zna'tuoi'tun'tusiauua,tilafl7'1afrii'liluvryit 1* fi0"'Er:r 11.81 nn.ruAi 6aote 10, Fig.4)
qu

rir':rnriuif'nrgs riaurir.:ejouruoqjouyld'un:yToofirfrqrrn Qguril fl zsqq fieufio-udrr:Jrrurrfi rirrriurf
q

uunsutl6"uo-no"'udrfiur rriurdu.ln-llt'uri'u:J3s:lrfill:-lrru nt35 ElolRuo.lqiofjuriJunrunr:t#uln"t 1f = 505 +

nrfi OO 11rrqonilsff 105 rrnr ntZZ rroiniourir.loi'ru 20.16x - 0.56x2, R2 = 0.954*; Touoolauotoioilu
q

'Xlod'v6t4a?'nua a Lil fl unrs Loou n.ltrr o nrrn un t:JiI:_t uyt u:lr n

rniu:i'gaule o;

4. n1:sr o u 6[uor si oil cJ'luTo:rou
I

ar ar -- -- j d^t v r d v v 6
n o il'r rl 1J 2543 yt gu u't 0 ulj't't ! yt rJ T't 1,[ nr r n ufrq g 9 9

nr35 aolnuorqioflrriluatnr:rii'uki'.: 1f = 446 +
q

17.22 x - 0.50x2, R2 = 0.983*.1 Iororo:reuorqioflu
I

tulq:ro u'[ei'6 fi o"'Er:r 1 o n n. N/ti nr rr:nlu'zu n zuff sr

'[ulo : ro utoi'6 fi fq :r s n n. rul'li nr rur :nlfizu n ru 6 qr atg
.U, j- ra, j 6^v u

flo 678 nn./Lr ?10a:1 18.00 nn.N/t: ytsuu'iourrr
qq

o n o.r 1r o 1.1 rir tniuf n I 3s er o :r R1.[ o.: si o fJ u rij u ffil nr :qt

i#uTn".: d = Sgg + 32.44x-1.36x2, R'z= 0.880.)Iots1

n o u nuo.: qi o fl utulEr :uo ular'6 ii ii'sr:r t o n n. rul'li n.:q{

n'i r fi'u:f':J vr ar rr fl oo 6.: sr o r au o.:tr;l"6 fi o"'qr :r 5 n n . N/9q

ti rir r niuf' nr 3s fl'r sJ'r :ntr.i'zu n zu fi qr a.r do 793 n n.l'hcq9
A- 14, a to- u a
?100T'r 1 1.90 nn.N/[r [[nyilfl1ru?QUfl1']flv\TTilu:

999
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Table 5 Yields of RD35 compared to RD27, Khao Tah Haeng 17 andleuang pratew 123 in on-farm yield

trails at 5 provinces in wet season,1995_19g2

Yield (kg/rai)
lndexVariety Ban Na, Don Chedi, Ban Lat, Bang phae, Sao Hai,

Nakhon Nayok Suphan Buri phetchaburi Ratchaburi Saraburi 
Avg %)

1995

RD35 496a 1,017a 4s26 321c 77sa 612 124 184 113
RD27 415b 666b s14a 493b 44gb 495 100

KrH17 332b 332 100

LPT123 - 569b 529a 521a _ 540 100

cv(o/") 7.6 9.1 10.6 12.4 5.4

1996

RD35 514a 1,081a - 563a 735a 746 142 176 128
RD27 504a 676b _ 459b 463b- 526 100

KTH17 423b _ 42g 100

LPT123 - 675b _ 4g2b _ 584 100

cv(%) 10.3 10.2 10.2 3.7

1997

RD35 610a - 637a 624 104 107

RD27 598a 598 100

KTH17 584a SB4 100

cv(%) 11.e 30.0

RD35 540 1,049 452 442 716 661 122 148 120
RD27 460 671 514 449 501 540 100

KrH17 446 446 100

LPT123 - 622 529 507 _ 553. 100

- = not detectediconducted

Means in the same column in each year followed by a common letter are not significanfly different at 5%
level by DMRT
^ d^u u
source : guelioltrirr:Jnrumfi e$8, 2539, 2s4o)

Avg
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Table 6 Yields of RD35 compared to PTT60, KDML105 Leuang Boa, Leuang Pratew 123

and Leuang Tawng in on-farm yield trails at 3 provinces in wet season,1998-2001

Variety lndex

Avg (%)
Suphan Buri Ratchaburi Nakhon Nayok

1998

RD35 559a - 654a 606 104 123 11i
PTT60 560a 643a 553b 58S 100

KDML105 - 496a 487c 492 100

Leuang Bow 547a 547 100

cv(%) 5.6 - 5.7

1999

RD35 585a 578a S84a SB2 124 156 113

PTT60 439b 415b 556a 470 100

KDML105 - 300c 443b 972 100

Leuang Bow 515a 515 i00
cv(%)

2000

RD35

PTT6O

KDMLlOs

LPT123

cv(%)

612a 580a 615a 577 116 136 105

468b 490a 537b 498 100

- 437b 413c 425 100

552a 552 100

9.8 12.2 4.6

2001

RD35

PTT6O

cv(%)

580a - 688a 634 123 110 198

387b - 641a 514 100

KDMLl05 - 576b 576 100

Leuang Tawng 320c

6.7

- 320 100

24.4

Avg

RD35 584 579 635 600 116 129 113 109 188

PTT60 464 454 572 517 100

KDML105 - 411 480 466 100

Leuang Bow 531 531 100

LPT123 552 552 100

Leuang Tawng 320 320 100

- = not detectediconducted

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

different at 5% level by DMRT

So u rce : qiu rii o-urir r r-h,r ru rr fi es4 1, 2s42, 2s4g, 2844)

rr:nr:irrnr:drr i,Ifi + au-rfi 1 eJn:rn:J - finuruu 2553
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Table 7 Actual yields and relative yields of RD35 compared to 1R42,

RD1 and RD27 in acid soil at Pathum Thani Rice Research

Center (PTTRRC) and Khlong Luang Rice Research Center

(KLGRRC) in wet season,2001 and2002

Variety PTTRRC KLGRRC

no-P with-P rel. yield no-P with-P rel. yield

2001

RD35 469a 650a

rR42 (R-CK) 3s0b 522b

RD1 (S-CK) 376b 545b

2002

RD35 560a 667a

RD27 (CK) 457b 597a

453a 640a 0.7150

351b 474b 0.7613

335b 521b 0.6446

295a 389a 0.7584

221a 256b 0.8633

0.7208

0.7472

0.6893

0.8396

0.7655

Means in the same column in each year followed by a common letter

are not significantly different at 5% level by DMRT

no-P = 0 kg PrOu/rai, with-P = 10-10-6 kg N- PrOu-K O/rai

R-CK = resistant to acid soil, S-CK = susceptible to acid soil

rel. yield = (yield in no fertilizer appl.)/(yield with fertilizer appl.)

Source: frfiuil Q546)

rir': r 6 il r a.r 6 e rd r d'ud1 x 49.T o/o o''o rij u:J :s rn r rir r
Vfetuetf6luX

t fl 't t14 €l 0 ufl 1.: gt't uytl uol 0 [Tfl lt 0 :J [u tt14.] t[ n 3 til n u

n :;To o u n-t r r r ru r r r dr ra i:r :l n ntufilutd ur ur * u
r a'io a' :^ v voa

n1 nn n'r{ [q u raillyfi ufi 6urrj5u? ff fi :yoilurfi nki rfiil

50 sil . rir uri'.r ur :J nu rd o uvl q e6 nr u u uqi fi rio n ? rrsl-.j
a , , ae t aB
fl 0 n 0u1l'1.10 0u[t09] 0 [il n un:y [oo fll.{101n

o1lter3J

enrlrirrSolunr::Jil:l:.:nTuf'rirrou'loi'rirrvl=uf
99q

ng35ld'irenreli':tfi orrnsauuauuorne.i:-l-.tFt-uuirutr
9q

un v tiix il {'r un n yir u uil ua dr.l 6 qrsr uqi o 6 q fi .J fl o o L-u fi999
d a q qe 

' d
IRU fl n3 t't d'r 0?]ff tt:{n1 u u:.1 La tfi .11u10 u 0 u't{ tgt il

9

4rX
nl d.J fi't1 3J fl'] lJ1Tn 0.11 01J 0lJ ?'lTyfi uttj't tu t 0 nl fl u

q

:'r ru fi'.: er rxy floh rfi um ufi rn 6u ilo'r uil snr:'[oi'uri ur I
{q

dv
ul rl rT Rn1 V,lAl,[ U't U'ttTy niil:orin n u1.1 fll?fl sJ6u

9q9
4Au6va

Fl.0 IRT U1.: ff't ? tFt:o'] n u I q a g'l TU g fllj 1,['1.: R't'] I'Ty'l T
9

! Ft u o-.r R T u'r.r il :y fi-:J i yr ur miqr ri u.t u ro rl El 1.$''l 1{1.19qc

a? ru n fi rin rf ur.r nr r fi rnrrrn+fli ler ru n ar u'r.r il n Fr;1q

a'ir.:6 q ur u rJ :s at d' o:fl3 u't.J n e eJ u't ylyl ul.t eix s.Jqq

el.r t rr n yr olri'n e n zu n u ru o I n n ?'t il rfi rL :fi ir il n#r.lq q qo
99

zu n.:'r iln ;.r fi a { !-.: L fi q u ri o': .: i ru ru r ru o"u il :y r ai o g o.:

ulua'lrln ffsrlanrxnn u^, u**u*.:r$ raud'is ri
ai':.:n"'rbjud'r
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Table8 Reaction of RD35 to important diseases compared to KDML105,

PTT60 and RD27 during 1998-2001

Reaction

Variety Blastl) Bacterial

blight'z)

Sheath Ragged Yellow orange

blight'z) stunt2) leaf')

1998

RD35

KDMLl05

PTT6O

1999

RD35

KDMLl05

2000

RD35

RD27

2001

RD35

KDMLl05

HS

HS

HS

MSMRSHS
HSHSMSS
SSMSS

HS

5

S

MS

MS MR

HSS

MR MR

MS MS

MR

S

MR

S

MS

S

MS

MS

MS

S

S

MS

MS

S

S

MS

S

S

1) conducted at Pathum Thani Rice Research Center, Suphan Buri Rice

Research Center and Ratchaburi Rice Research Center by upland short

row tests

2) conducted at Pathum Thani Rice Research Center

MR = Moderately resistant, MS = Moderately susceptible,

S = Susceptible, HS = Highly susceptible (lRRl, 1996)

sou rce : eu fi o-illir r :J n ru m fi es4 1, 2s42, 2s43, 2s44)

a,i?r:fl1r?T'lnt:{rx ilyl 4 iluuyl 1 eJn:tnsJ - tJnuluu 2553
q
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Table 9 Reaction of RD35 to the brown planthopper (BPH),

whitebacked planthopper (WBPH), green rice leafhopper

(GLH) and root-knot disease compared to KDML'I05, PTT60

and RD27 during 1998-2001

Reaction
Variety

BPH,) WBPHI) GLHl) root-knot disease')

1998

RD35 MS

KDMLI05 HS

PTT6O S

1999

RD35 MS

KDML105 HS

2000

RD35 MR

RD27 MS

2001

RD35 MS

KDML1 05 S

b

R

MR

MR MS

SHS
MS MS

S

R

MR

MR MS

SS

MR MS

SHS

RMS
MS MS

- = not detected

1) conducted in green house at Pathum Thani Rice Research Center

2) conducted in farmer's field at Chachoengsao province and Pathum

Thani Rice Research Center

R = Resistant, MR = Moderately resistant,

MS = Moderately susceptible, S = Susceptible,

HS = Highly susceptible (lRRl, 1996)

sou rce : eru rii o-uritr rl r l nr fi QsA 1, 2s42, 2s43, 2s44)
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Table '10 Average yield (kg/rai)of RD35 compared to PTT60 in different rate

of nitrogen application at various Rice Research Center in wet sea-

son, 2000 and 2001

Rate of fertilizer

(kq N-P O -K O/rai)
z5l

PTT KLG SPR

RD35 PTT6O RD35 PTT6O RD35 PTT6O

ws,2000

0-6-6

5-6-6

10-6-6

15-6-6

20-6-6

475c

543b

660a

629a

682a

528c 766abc 676abc 739a 630a

573b 874a 737a 778a 624a

625a B51ab 632ab 82Oa 510ab

661a 836abc 536abc 795a 398b

606a 759bc 467bc 776a 461b

CV (%)(fertilizer)

CV (%) (variety)

13.3

12.7

'16.6

14.6

12.2

7.1

ws,2001

0-6-6

5-6-6

10-6-6

15-6-6

20-6-6

508b 483d 608b

636a 605c 713ab

647a 570bc 776a

689a 619ab 810a

629a 644a 692ab

66Xb 562a

696ab 595a

789a 617a

764ab 522ab

674ab 433b

615ab

635a

480bc

358c

378c

CV (%) (fertilizer)

CV (%) (variety)

'10.0

9.8

9.8

13.8

10.8

9.4

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

significantly different at 5% level by DMRT

PTT = Pathum Thani, KLG = Khlong Luang, SPR = Suphan Buri

source : eufi6'udr'::Jr elmfi es$, 2s44)

':r:nr:?trnr:l-rr iJfi + aLirfi 1 iln:ror - ffnurru zss3 39
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a PTTRRC :i = 4+A + fl .22x - 0"50x2, R2 = 0.983**

r KLGRRC :i =7lA+ 19.65x-'1.03x2, R2= 0.898

 SPRRRC :i =73t + 12.28x-0.52x2, R2 = 0.917*

1151*15?c

, 
*ate of Nitrogen (kg N/rai)

Fig. 4 Nitrogen response of RD35 at Pathum Thani Rice Research Center (PTTRRC), Khlong Luang Rice

Research Center (KLGRRC) and Suphan Buri Rice Research Center (SPRRRC) in wet season, 2000

a PTTRRC : i = 5OS + 20.16x- 0.56x2, R2 = 0.954*

r KLGRRC : f = 59g + 32.44x-1.36x2, R2 = 0.880*

 SPRRRC : i = 6+S + 22.91x - 1.05x2, R2 = 0.824

0s1*15

Rate of Nitrogen (kg N/rai)

Fig. 5 Nitrogen response of RD35 at Pathum Thani Rice Research Center (PTTRRC), Khlong Luang Rice

Research Center (KLGRRC) and Suphan Buri Rice Research Center (SPRRRC) in wet season, 2001
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Table 11 Physical grain quality and milling quality of RD35 compared

to PTT60

Characteristic/Qual ity PTT6ORD35

Color: paddy rice

brown rice

Size (mm) : paddy rice,

brown rice,

length

width

thickness

length

width

thickness

straw

white

10.5410.15

2.5910.07

2.0110.06

7.41!0.05

2.14t0.04

1.74t0.03

3.46

slender

0.24

28.1

11.3

49.7

straw

white

10.2010.15

2.71!0.03

2.06t0.02

7.48!0.13

2.21t0.03

1.8610.03

3.39

slender

0.61

29.5

1(.8

43.6

Length/width

Shape

Chalkinessl)

Paddy weight (g/1,000 seeds)

(kg/20 litres)

Milling qualitf)

1) Chakliness : 0-1"0 = less chalky, 1.1-1.5 = medium chalky,

1.6-1 .9 = moderately high chalky, 2.0-5.0 = high chalky

2) Milling quality : very good = whole kernels and head rice >50%

good = whole kernels and head rice 40-50%

medium = whole kernels and head rice 31-39%

poor = whole kernels and head rice <30%

source : eufid'ulirrrJr larfi Q544)

Fig. 6 Milled rice (left), brown rice (middle) and paddy rice (right) of RD35

:r:sr:itrnr:drr flfi + a:irfi 1 rJn:roru - finuruu 2553
q
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Amylose content (%)1)

Gel consistency (mm)')

Alkali spreading valuet)

Elongation ratioa)

Cooking time (min)

Cooked rice :colors)

Table 12 Chemical grain quality and cooking quality

of RD35 compared to PTT60

Property/Quality RD35 PTT6O

l)/ aIon6{'l:olilof
d^v v I d

eru di o;ulir r :J r sJ m fl . 253 1 . t o n fl''l::l ::n o I nr :rJ:rqer
si ''- - -- 9 I

ffor:r*rrir':tunrr?lona{ trj6ll rfr ul zun zu6orirrur
u

fl ? l.tlal 1,{1 P.J u | 2531. Rnl :.J 1,{'l a EJTI?, n:il'l T1 nl :

rn:eqr. 72 u1h.
<^a , I d

s{udid'ulirr:Jr eJ11fr . 2532. Lan Rl::l:rn o lnr::J::EtL
li '- q q

fi or : rur rir rtunl Tvl o d o.t t:-l3 u I rfr u u zu n zu fi o d'n ur
V

aruurur rl u | 2532. flfl 'l1JU10 Ulj'll, nr8J'lxlnl:

tn:gqtr. azu1h.
d^a I I d

fl t,lu?a fltl11 lJ vt ll 511.t. 2533. tan m:l:ln olnr::j:rEru
ci -- e q

fi or:rurrirrtiln'lrrel d o.t trlill rfi lu zun rl6 qdrrur

aruurulrlu Tl 2533. RnlLil1QUfl]'], n:eJ'lT',ln'lT

tn14gr:. ZO rarir.
d^v I I d

eudi olu{rr iln I n'rfr . 2534. to n fl'}::l:;n ol nr:il:rq:l
ci -- - - r q

fi s'r:il.ndrltun'l:?1et d o.l t:Jiul rfr rLl zu n zu6 qlirrur
z

ar uurur p.lu Tl 2534. fr nlLlt'lq u1'l'1, nr:J?51n17

tn:491:. 96 rarir.
d^v v

€1urlr a tfl 1't:t Yl 3J 51 1.i. 2535. Io n fll:il:rn ol nr:il:;Eru
ri''----- -- 'i q

fiqr:rxrrirrtunlr?Tfina.t t:l6rL:i rfr ll zun zu6qrdrrur

*. ur*', # tl u iJ zses. nnr :tiui q-ulirr, n:rui tr nr:

tn:gfl:. 120 u1h.
d^v v I a

gr.{u'ta u?l't:J 11 tl5'l1.{. 2536. t0n fl'l::l:;n a unr::J:rqru
y--- - -- - _- 

I q

fiar:rurrirrtunr:ron at t:liul tfi ll zun zu6qrrirrur

*., u.,#.l']u eJ zseo. nnrriuiq-uli'lr, n:ruitrnr:

rnua;. loz uth.
d^t I I A

suu?a ufl '11 1l vl 115'lu. 2537. tan m::l:vn a :-Lnr::J:;Eet
ci -- q q
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aromau)

glossinesst)

cohesivenessu)

softnesse)

1) Amylose content : low = <20o/o, intermediate = 20-

25%, high = 25-34o/o

2) Gel consistency, gel distance : hard = <40 mm,

intermediate = 41-60 mm, soft = >60 mm

3) Alkali spreading value (1.7%KOH) : 1-3 high,

4-5 = intermediate, 6-7 = low

4) Elongation ratio : '1.9 = normal, >1.9 = high

5) Color : 1 = dull, 5 = dull or light yellow,

9 = very white

6) Aroma : 1 = none, 5 = intermediate, 9 = high

7) Glossiness : 1 = dull, 5 = slightly shiny,

9 = very shiny

8) Cohesiveness : 1 = well separate, 5 = slightly

sticky,9=verysticky

9) Softness : 1 = hard, 5 = moderate, 9 = very soft

Source : eufi6'u1ir':rJvr alrrfi e544)

42

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



d^e e

Eruu'l o lrirr :Jn ru rr fl . 254 i . ron ffi :il:sn a :lnr:il:tgn{qj

fi or:rxrrirrtunr:n o n o.: riliu:.1 rfi ur zu n zu6srrirrur
Z I dr -- -fl?ult1l{'t r.J1* | 254 1. fl ntL 1*x0 uurr, n:ruttl nr:

rntcflT. tog r.rrir.
d^v y ! d

qu d r o urir r il r :J rl fr . 2s42. Larte:L:il:rn o :l nr ::J:ytruaq9

fisr:ilrrirrtunlT?1od o.J lrjiu:rufi rr zun zu6qrdrrur

*r uu', #'',..] u iJ zs+2. an r u-ui o-r rir':, n:rui m nr :
rn:ga:. Bq v1h.

d^v v
suul o urirr :Jr ru mfr . 2s43. ran m::l:rn o :"lnr::J:ctria9j

fior:rxrrTrrt%nlTron o.r r:Jir:r rfi rrzun zu6orirrur
f 

' 
dr --fl1 uil'lu't r.lt,[ | 2543. nnr:l u1o urirr, n:rulrr nr:

[nlgq]:. 'tgO ra#r.
6^a e

euuxa f rirr :Jn trr fl , 2s44. Lanel:il:yn o lnr::J:ctrlq5 I

fi er:ilrlir rtunr :r o n a.: r :Ji r r lfi u r zu n zu fi nrir r ur
t Z r ar __ _ _

fl'r uu'tu't r]u | 2544. anrl u1 0 urirr, n:rurtrnr:
tntcq:. 81 ra#r.

d^v esulro urirr:Jyr rum fr . 2545. ron fl1::J:;n o:l nr:il:stlqq9

fi or:rxrrirrtuR'ml ed a.: r:Jirr rfi r:: zu n zu6 nrirrur
u,

sr uur ur il u fl zsqs. onr :r=u? a-r ri'n, n ::ii tr n r:
In]9qT.

mfi s r qrr :J: 1r. 2s46. rirr ur sr u'[r oi o rir r rrs.: r uG u
,& a da €^e v r 4

nJT U't fl1 u 1^1 1aro 01 n fl ilu?a uu't? :J yt lt rtu . y\u1 2T .qul
6ltvaa
I l/ : :'l U.l'l 1{n1 :ilTsTAJ't t1 n'lTlj't ? rrfl tI tU ?\ T t eJ o.:

raum rl:ysirflJ zs+o. n:ruitlnrrrnreerr. z-e fiurerer

2547 I:.: u:xLrroelLr arqoi46' a oru rfi lu rnui.
dr fn.:r u re::gofi o nr : rn :Ea:. 2546. nfi 6 nr: rn :go:r o.:

:J:c uil e'ln u I zsqs. air fn.:rure:uofi o nr:rn resr:

"on x n :?,t t n lga : tt n 3 ff fi n T il, n :{ [ yt 
lr,,J tJ 14 1 1,lA T.

lRRl. 1996. Standard Evaluation System for Rice. 4th

ed., lnternational Rice Research lnstitute, P.O.Box

933, Manila, Philippines. 52 p.

rr:mr:?mnr:rirr ijfd + a:l-rfi 't iln:rFlrJ - finurru 2553 43

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



,r tt^r fi s n :sTor o fi r.t'r qr a

Rice Varietal Manipulation to Reduce the Brown Planthopper Outbreak

urTrfi d'rforrf" iuyru'r siierufl''nd''' ufffl 16rrr::ru:'' afirr6 nrinri:.]::la'Too'

n'r?q ilurilit:') lrrilil:rr* {unrnru) t-uisrrf d'uriuu') nil: rJ0qrmrer-.r')

Patchanee Chaiyawatl) Wantana Sriratanasak2) Nalinee Chiengwatana 3) Apichart Lawanprasedo)

Satit Tayapats) Wannapan Chanlapa6) Chairat Channut) Pamorn Pattawatang3)

Abstract

The study was conducted through detecting of differences of the brown planthopper (BPH) , Nilaparvata

/ugen (StAl) virulence in damaging a differential set of BPH standard resistant rice varieties and a set of

certified rice varieties in major irrigated rice growing areas. Eighty one BPH populations were caught from 80

districts (Amphurs)in 16 provinces of the lower northern, central, eastern and western regions of the country.

BPH rnass rearing was conducted to Fr-Fo generations. The differential set of BPH standard resistant varieties

carrying different resistant genes were Mudgo (Bphl), ASDT (bph2), Rathu Heenati (Bph3), Babawee (bph{),

ARC '10550 (bphs), Sawanalata (BphO),T12 (bph7), Chin Saba (bph9), Pokkali (Bph9), and lR654B2-4-136-2-

2 (Bph10). Seventy two BPH populations were tested with the differential set of BPH standard resistant

varieties. The set of certified dce varieties were PTT1, CNT1, SPRI, SPR3, SPR90, PSL2, RD31, RD23 and

RD7, with a susceptible check variety TN1. Seedling box screening techniques and Standard Evaluation

System (SES) of lRRl were used to detect the resistant reaction. Differences in virulence of 72 BPH popula-

tions were analyzed by cluster analysis into group the similarity matrices. Results indicated that when testing

with the differential set of standard resistant varieties, at coefficient 0.87, 72 BPH populations could be

grouped into 11 different virulence BPH groups, and the differential set of BPFI standard resistant varieties

could be grouped into 6 different groups according to virulence reaction. Similarly, when testing with the set of

certified rice varieties, at coefficient 0.84, 81 groups of BPH could be group into 20 different virulence BPH

t 1 aurii,fr'rrirril:rue:eiio rrul a.il:vrlcrrsio urur o.il:run:eia urur 1 3000 lvr:e-layi 0-3524-1680

Phra Nakhon Si Ayutthaya Rice Research Center, Phra Nakhon Si Ayutthaya, Phra Nakhon Si Ayutthaya 13000

Tel.0-3524-1680

z; rirrini,i'ruunvnisrurdrr n:runl:rilr utqtofl6'n: n?nrnililnrilnr 10900 lvr:ri'r,lvi 0-2s79-3693

Bureau of Rice Research and Development, Rice Department, Chatuchak, Bangkok 10900 Tel. 0-2579-3693

e y g u rii o*u rir': fi :gn+I n n a . r-.: r o.r a . fi :g ruI n n I vr : ei=r ni o - s s 3 1 - 1 1 B 4

Phitsanulok RiceResearch Center,WangThong,Phitsanulok65l30Tel.0-5531-1184

+; eiuriio-rdr'::lyrrumfi o f'ryr;i o.:Jyirmfi tzt to lvr:er-l^ryi o-2s77-1688

Pathum Thani Rice Research Center, Thanyaburi, Pathum Thani 121'10 Tel. 0-2577-1688

s; eruriio-rdrr:rrri o.ufia.: o.:rrui zoooo lr:d'rryi 0-3237-7407

Ratchaburi Rice Research Center, Mueang, Ratchaburi 70000 Tel. 0-3237-7407

o ; euriia-udrr rJ:rd uri a. rir uair.: a. :l :rd uui zs t so In:d'rry fr o -gz zz a zas

Prachin Buri Rice Research Center, Bansang, Prachin Buri 25150 Tel.0-3727-1385

z1 erurii,i'rrir r d'r ur n o. rfi a.: a.#u uryr't 7000 lvr:#n ri o-s641 -17 33

Chai Nat Rice Research Center, Muer-ang, Chai Nat'1 7000 Tel. 0-5641-1733

44 Thai Rice Research Journal, Vol.4 No. 1, January - June 2010

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



groups and the certified rice varieties were individually different. Reduction of BPH outbreak could be manipu-

lated by recommendation farmers to plant certified rice varieties according to their resistant reactions in each

district.

Keywords: brown planhopper, Nilaparvataiugen (st6l), virulence, rice varietal manipulation, resistance, re-

sistant gene, cluster analysis
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The Current Status of Marker-Assisted Breeding for

Brown Planthopper Resistance in Thailand
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^ 

d 1,
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Jirapong Jairinl)

Abstract
Brown planthopper (BPH) is one of the most significant factors leading to substantial decrease in rice

yield in irrigated areas of lower north, central and northeast regions. Continuous rice cultivation, inapprehensive

and excessive use of insecticides are major causes of BPH outbreak in the rice fields. The concept of utilizing

resistant genes has been considered as an outstanding approach to deal with the BPH problem. Recent

advances in rice genomics research have enabled scientists to identify various BPH resistant genes and

provided DNA markers for marker-assisted selection (MAS). Marker-assisted breeding for BPH resistance

has been started in Thailand since 2000. Recently, several promising lines with Similar grain quality standards

with KDML'105 and Chainat t have been developed. The improved lines can be directly developed into variet-

ies, which will have an impact on the yield stability in BPH outbreak-risk areas and serve as immediate

sources of BPH resistance to improve good grain quality in breeding programs. This review gives an overview

on marker-assisted breeding in Thailand and reveals that the MAS is a powerful breeding tool to improve BPH

resistance and shorten the period of varietal improvement in rice.

Keywords : brown planthopper, DNA markers, marker-assisted breeding, biotype, resistant variety
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fl 0 n :ufi 1.t.: Lo 3J n1 tql ill\ L Lil 0 [&J l{',] ileJ1 iiX'] tL gt d 3gc
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X f a? i q , uI A.t rv'{ n u n:3 L9l 91 fl u't 9n fl fr rnr l"Lurj:r uil ef '[r u I9] Lltd'
v dv v d - e Aaa , t

y't l.{Ifl l't 1 0 1\ uI/d't u1 t 1.tli Tt il u ua't uyt') 1{LL9 n gt'ttR uqqq
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Y vo ,

urqrrn'Loi'odrr*ou 4-6 nsirutrar!.1 (Chaiyawat et at.,

2009; Jairin et at., 2007 a) r[n r [fi odr Lo'lr]:rtrn:rfi u.l
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:J:;tr n: il !'i1 Rr ilt:n tt u n n't't tJ tlo n qi't.tll 0.] r[il n.J

o'r r.r o ?1 aJ :u LLr.i nr r Lfi yfr n r u uTurfr'rir r1 oi'fi I 7 n 6i sJqq9

(Thanyasiriwal et at., 2009) [rflo.Jiril::trn:urun.:

er''1 3J RR',t il r',T:Al rr 6 fi n Tr 3J U nl U fi dl u :J y rl uniu
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yr-r uril fi u n rr le e fi umr n"lunlufl"r r oi'.: uqiij z s I o
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Bphl LL6y bph2Lui)2513 (Athwat etat., tOt|frurtt
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o U vv dv
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^ 
Me

eJ n1:fl lt1 U U 14n1u?T',t1.tr?{ 3J L9t tJ tgt r[n Bp h 3 LLdy b ph 4

(Lakshminarayana and Khush, 1977) t[nrnnrjrhJtd

rnrifl ur il-uffll r o u'[oi'n-u:i' I R56 I R60 I R66 I R68 I R7099
A-tAaaA

LLns lR72 tv'lOlt't?l9rrytuv'lur'?1ilu1* Bphl *az bph2vt

rier ei o u rr o qi o :l :st. n : ryr 6'u n :yI o o fi rir qn n fi r:J 6 u u

lril d{1il Khush [[fl 3Fl ruy ( 1 985) T'r u.]1 ltnl:dl.iyr :-J fi u

dau opns luniu{ ARci05s0 d.rqi'rurruqiorn6'r
T o? d a 6t a qv

n:3Loofl1.n9r1n tlTuo 4 t1.[[aLTU LEr rUErOOUrrOqtO

tuatn.tlula16rorfuoonrdu.:loi 1firrfiet I 2 [rn: 3)

Kabir uny Khush (1988)ri'un:-lfiuoi'ru?111.r Bph6 ung

apntlufru#ilt? swarnatata [rnr T12 nrr:siroi:l qio

4 v A , q e dv u
3.J1 iln1:Fl U?'l :-J U UA'lU?]'l U LIAV\ Um1'l tyl U Col. 5 ttn g

Cot. 11 6.:rilufluoi'ou unynnotstda4t bphl (Nemoto

ef a/., 1989) l4onorn#uu-.n,rlflurdu ApnO tun"uf
Kaharmana Balamawee Ltdy Pokkali (Murata ef a/.,

2001)
aeZ,
0usr.rurrunrLLet Bphl fi.: eprrs nnri'unrlor
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Table 1 Brown planthopper resistant genes reported in the literature

ReferenceGene/QTL Chromosome Marker/Putative Source of resistance

Mudgo, lR28

Gayabyeo

Norin-PL3

TKM 6

CheongcheongbYeo

Samgangbyeo

Norin-PL4

Norin-PL4

ASDT

Rathu Heenati

Rathu Heenati

Line 1589

PTB33

Rathu Heenati

Babawee

Babawee

Col.5 Thailand

Pokkali

Kaharamana

tR65482-4-136-2-2

(O. ausfrallensis)

1R547 42 (O. officinal is)

tR742-23-19-12-3-54

B14 (O. latifolia)

O" latifolia

O. eichingeri

1R54745-2-21-12-17-6

(O. officinalis)

85 (O. officinalis)

85 (O. officinalis)

85 (O. officinalis)

Rl93 (O. officinalis)

O. glaberrima,

O. officinalis, O. latifolia

Rathu Heenati

1R65482-7-216-1-2

(O. ausfrallensls)

2183 (O. rufiPogon)

AS20-1

2183 (O. rufiPogon)

rR71033-121-15

(O. minuta)

tR71033-121-15

ASD52

Bphl

bph2

Bph3

bph4

bphS

Bph9

Bph10

bphl 1

Bph12(t)

Bph13(t)

Bphl 4

Bphl 5

Bph17

Bphl I

bph18(t)

Bph19

Bphle(t)

Bph20

Bph21

bph25

12

12

12

12

12

12

12

12

12

6

6

4

3

3

6

6

6

12

12

12

12

3

4

4

2

3

3

3

4

4

4

4

12

4

3

12

4

12

6

G148, XNpb248

OPD-7

em5814N, em2802N

BpE18-3, RG413

pBPH4-pBPH14

OsBphi252

G2140

KAM3-KAM4

RM463-RM7102

RM589

RM19291-RM8072

RZ69

RM3766-RM14687

RM3180, RM2453

RM225

RM589

RM510-RM314

oPR04, 52545

RM463

RG457

RG457FL/RL

G13'18

RM216

RLPP

RM240, RM250

AJ09230b

R1 925-R2443

Os03g0848700

c820-R288

RG1-RG2

BAC 20M14, 6409

RM8213-RM5953

7312.r44

RM273

RM6308-RM3134

RM17

MS'10-RM5953

RM3726-RM5479

RM6775

Hirabayashi and Ogawa, 1995

Jeon ef a/., 1999

Sharma et a|.,2003

Kim ef al.,2004

Cha ef a\.,2008

Park ef a\.,2008

Murata et al., 1998

Murai ef a|.,2001

Sun ef a|.,2006a

Jairin ef a\.,2007a

Jairin ef al., 2007c

Yan ef a\.,2002

Santhanalakshmi ef al., 2010

Kumari et a|.,2010

Kawaguchi et a|.,2001

Jairin ef al., 2010

Eun ef a\.,2006b

Murata et a|.,2001

Su ef a/., 2006

lshii ef al., 1994

Lang and Buu, 2003

Hirabayashi ef a/., 1998

Yang ef a|.,2002

He,2007

Liu et a|.,2001

Renganayaki et al., 2002

Huang et al., 2001

Du ef a/.,2009

Huang et a|.,2001

Yan et a\.,2004

Lan ef al.,2007

Sun ef a\.,2005

Jena ef a1.,2006

Li ef a/., 2006b

Chen ef a1.,2006

Li ef a/., 2006b

Rahman et a\.,2009

Rahman et a|.,2009

Phi ef a/.,2009

d,i - i
lr:fl'r:?T1nr:1l1? tltt + aulufr 1 iln:lalJ - lJnt,l1uu 2553 57
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Table 1 (Continued)

Gene/QTL Chromosome Marker/Putative gene Source of resistance Reference

Bph26

Qbphl 1

Bph(t)

12

11

4

11

6

b

10

2

RM5479

cl172
RM16655-RM3317

OPA16, RM2O9

RM589

RM589

RM31 1

5529-1 358

ASD52

DV85

852f034 (O. nivara)

1R54741-3-21-22

1R71033-121-15

BPH54 (O. rufipogon)

BPH54 (O. rufipogon)

Yagyaw

Phi et al.,2OO9

Su ef a/., 2005

Wu ef a/., 2009

Jena ef a1.,2003

Jairin ef al., 2007b

Yang ef a|.,2005

Yang ef a|.,2005

Liu ef a1.,2009

Table 2 Number of QTL associated with resistance to brown planthopper reported in the literature

Qource of resistance Number of QTL Chromosome Reference

Col.5 Thailand

ADR52

tR71033-121-15

Abhaya

Rathu Heenati

Kasalath

85 (O. officinalis)

O. eichingeri

lR64

Teqing

Chainat 1

lR64

2

2

2

3

3

3

4

5

6

7

5

8

2,6

6,12

4,12

6,10,12

3,4,10

2,10,12

2,3,4,9

1,2, 6, 10

1,2,6,7

1,3,5,8, 11

1, 3, 8, 9, 12

1,2,3,4,6, B

Sun ef a|.,2006b

Sonoda et a1.,20A3

Rahman eta1.,2009

Jairin ef a|.,2005

Sun ef a\.,2005

Su et a|.,2002

Ren ef a\.,2004

Liu et a|.,2001

Soundararaj an et al., 2004

Xu et a|.,2002

Kothcharerk ,2010

Alam and Cohen, 1998a
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'qq
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q @ d 4o , J
yl-l il luil ut. Ba bawee [J El 1 !114 U.] 0 U :3 1,1 ?',l.J L O T 8.1 fl eJ 1 Uqs

Trurnnn RMs89 Lrdv RM586 r:uler:IruIryar o 6l
9u

vtAT
meJlTn 0r'L'l udnuilrqt'll3J a1u?111.[910 til fl un:3 t9l9l

frursrrn'leiiouar 58.8 LLnr 70.1 ro{FitJfleJ TN1/

Babawee LLn v Babawee/KDM L 1 05 nr I nil o-:.1 (Jairi n

et at., 20 10 ) n1:a Lnrl tfnr :n:rar ru qt-'l t a.: il :vtr n:

rir r #r o'r rL fi n'0.: fi u riukidr fi usir uvrr u b p h 4 an
c

dt a , A a ' & '- X
Qvttfl9r.t o on[iluu1.[o a ufiTO EJUtOl.[lj1*0 ilnLy,l1.[o'1ul]''1.]

ja-.'a

l t u5n::eJ1 o'l fl zu fl e.i Lu0.l01 n u 1* bph4 e.J 9l'l ttil1,1.1 0 u'' c q ' . n

u3 rr rxu d l': riun-r: fi u Bph3 I ueir u:l nr I #ul o.:

I qr :I llmr o fi er r r ar riJ uhl'[oY'i r fi uvr"l o o r 01 q a s Lil ilfi u
d v 

'Av d A a Vl--, v
LO il X n U tlqr 3.i 0 n n n ttfl n a1'] n u fi : 0 il n n tn o ?'l 11 9ll 1.{

a v a a Y a 'q Pv
yl't utll il o un il 1,1 

- o g 1,[r.: fl 0.1 lJ 0l''l tt14 11.1 0 il in n n uill n
M,i-uc,fa

au'lil fl;lsJlTnvtovttl n o 0no]n nu [o Lo u nl:Fin:9'] n1:
v a o d, A - a a- j a q

n :vql u n'l lJ 0.1 a n a.l a 1 tl u?] o 3 0i 0.1 3J.1'l u? a u [ 1,1 0 14 RA 1,[
qq

^ f , vr,
flilil0dlu1,{9r0 til

+. 3 d'n unrsn?1 aJ ei1 %l11rtfi or u e sJTo u QTLs
q

v dv Aa- * T- -.
1,t 1.[5fl 't 1 ?'l &J n n ]gilv Fl x'] e.J 9i'l 1t?11 1,[n n a'l 1J o eJ I o il

9{q

QT L s #n o v oi'r u vr r u qi o r lt 6'u n r tl o q 1 t,l: v etiu il r u n n r.l
e u e a L a ' - <Aaa

un 3 s{1 uYl't 1.1 Lo ur r ur uu : 0 EJ { u un 1 1 il 1A5vl u U Ufi d n

ufiu.:fiuu6lr (Alam and Cohen, '1998b; Cohen ef ai.,

t s9 7 ) vt'ufrir r Ab h aya 6.r I il uviluf qir ur 1 r* Ltlr fl .i ilr'l

I o.r :-i : r Lyr pr a u td u w l'ir fi er':r a.r oi'r uvr'l u:r oi:J il'l 1-[

, X t a? X T e
n n1{ qi o tv{ 6 u n:v [q o fl il'l Ell n ttn 3 Lvl fl u nrr L9] o u n.lljl'l

' 5l I Vl Vlt . 6lCtl - 4
1r'r.r:Jt3T1n: [u:J:rine L7]u [onnu1e.l'l LT Lunl:9f n:4r

rfi o durar QTls fi i fi I rrio l ri'u n-n :Er*v qir urr u ril r iJ u

.:ruio-utu:s u v ttrnr o t il :; Lil fl1Yt u lfi o vr qir urra r.i': fi u
v 6v &

qr'r unruutnvnlTylgIJl.['l ff']u1 ll.irlJ'l'] 9l'lu?1'lugl0 til a il
s a? r qe 4i r i a

n:r LgrqrAulglrn Lou lriio:0.:ururu til[dnn trll0lnR:-J
a v X T o? q

u r qir ttu t it I 0.1 il u G{l ilvl 1 1.[ [ v'l 6 u n : 3 L o o 
-6iu1 

q] 1 n Lu

r riu{rirr Abhaya aIRil:st'lnrzuRilnn'll acoro fitoi'arn
ad

9i zu fl rJ:314',1'].lv{ U5lj'l'l 9l On AJ36 1 05 [Ln3 Abhaya IO U
q9

tfrvrofieruotolraelruTlLnna Amplified Fragment

Length Polymorphism (AFLP) LLdr SSR i'lln-:-ltnnffo

Bulked Segregant Analysis (BSA)

o 1 n tt 1 Ta t o :r r v{n ei ru ar I nlu frir': oir u ?1 I u LL n v
9q

,irju
ei a utto 1 rl-J tfl5o {il e.Jr uIal t o n nfr 'Loi'or n rn nfi el ArtP

sir ur u 1 8 o-a ff n i rqr:r rv{rar air oYu ul al o r ttqi n v o-n 6 n

a'j'lr:fi'rr?trn'l:Trx :ttl + ariufi '1 iln:lnil - fiquruu 2553

v a & r q ve
LLnvqt-u14't 9l'l tt14u.l0 nii niltu il 9l Io u LT1J0 il n n']9111LLld

r o.: 6Iu ru lt'ufdr r ttt i p po n ba re a 1 n6.l ulio eJ n I o {

G rame ne (http ://www, g ramene. org/) nr :i rer :r rr'i
Arv'

qtr ttu ul to5o.l 14 lJ'l u [3J Lnn n r.lfi eJ o 1^l 1l1l nivo1 u 0 u
A

::uIer:Iallryl 13467 8g 10 11ttnr12fit:-L't.t
, Uh d Ul tw u ,,,,

air u"Loi rn:r rv1 ttn r?1 u.:'t u'1il rir'r ttrir (Jairin et al.,

2005) al n nr :i r er:r ; r.{'r-l rvrl n:d'l x Ei'l u'l u'1 23 R1 u

t d.t r- , tu q":slttr.i
v'ruI, (ilEil1.t1 Lo uuu'l utJ 6:l fln'l:Fl1.[14'l Ltflr LT:J

fludrr; Iorldrerio.:HeJluIsrtnnn ssR druru +s
Lyiif

sirLtuur r;ro'lu?11?1.] 12 tn:LaJL{8J alSJrrna:x0
ir

v'tLra5o.:143J1ULeJrnnfl RM3285 RM341 RM257 tlnt
c,

RM277::uln:TruIryt t z I ttilr '12 qnalniroil fi
v a €a v ' | {- - 

t d

mellt uf nl oxr 3.J91-''luvl'luqlol: rrr n:til d u n:r Lo 91fl

6vva
ur nr o ornq{fi 'l o 0u nTlT5'l Uttn 3n1 ttl l.: t1 s: 1,l0 n

q

VAr
srrl;.u flrillTnfl:"la?{Ltfl5o'3uil"]il LeJLdna RM261

RM170 RM105 LLnv RM224 :-Lulo:IilTqsr q o I
ji &

rLn r 1 1 qrl 
e.J d't d'L ff rff u'ido r fri fl x'l tJ ei'1 uYl'l uqi a tn n u

n :vI q (i fi #.1 rr x 01 n o-'0 fi ;o o u n 11 sr'1 fi r ni o I u ru r u

Iru rn n nfiri'ul JU flleJlrndrbl fin:cr rrnrtd':.1:rIutli"[u

T q :.i n r : :J iL :-J t.: rniu frir r oir uvr r u r rnr fi 
'u 

n : vT o o I ql u ld'
99

!r-'vlr
LO:0.11,1 ill u tSJ Ln nfl q 0 LLju

nr ud'ufrirr IR71 033-1 21 -s oiruvnuqi oLil6 u
9

n : rI o o fi rir o 1 n :r eiu il'r t*n n' l.t'[ siil r q r n n r : Fi zu fl e.l

rvn'ir.: fl'r EJ ?i'uf I ns t g t z-+5-3-2 n-ldtl h o. m i n uta
ju

ar u lrTu fri'r r o-.1 n 6i'r ? LL fi' a.: rJ fr ff i u r ei'r u vl 1 u qi o t il fi u
q

s o? q , u aq-j
n:v [o o fl il1 9t1 fl L]til:v 17] FI LYI U LLfi 3 tn'l U d [a q.J fl1 0']'l

1oi'ir fl usir uyr'r ueJl 01 nfl r rlr o. m i n uta (Ra h ma n ef

a t., 2ao9) rfi ai rn :r vr,{rar oir rura r.i.: fi uoi'r unr u 6 t\ri'

sir'rnnzual r siru'lu 400 oiu ufiovi'rnrlfilrarq2
o t d v X t a?

oir ttu ti.: u ua{l t,l?11 uql o tv\ n u n :v Lo o fl 1+'l o'l d ta n.lo1 n

loi'rj:rtr n:drx:ril'i1 i ri ru ReJ I R7 1 033-I 2 t -s fii lrr
q

ooneJvA 1 05 virnr:fln-odu6utoorntldrrlo.t
il:rrrn: F tlfi v?1o dott rtxtil d'l%Ylruqi o rn6'un:vlo o

2

fi#rrrnvT.: 400 aruvr"uf 1ou1"fr?6 Modified Mass Tiller

Screening Test (Jairin et at., 2007a) ttn;'[d'fYqL6on

- <Av , 4.- --.^4
fr 'r u 1 t uSYl fi'l 1{?1'l u tt n Y 0 0 1,[ Lt 0 Rll fi 1 t n r 0.1 fi 3J''l u

q

1 er u n n n fi #ru r,liu:i'nil o r r ru si'r uvn uI o tt"fri 6 e sn ir il

n-ll SSR
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a&eA
a1nnlTfl]J141 rl O.tA'il 1\U reSo{il ilr sll rnn n

r ulo:IruTryru o fi lfi r'l rio.r n-:r fr'n u6,ry oi'r urr u uqi

m e.J1 :n o ?:Jr I #n :grxy o tr rL ri'r unr u'leifi u.t 28.2%

(Jairin et at., 2005) flro'jru-.:fifiuri'rurruorjtu
ai riTAwdau'.

qr 1 r[14 1.[.J 0 U:J U t O T [ il lry] ryt o : sr o.: el nr :fr n :gr rfuer ir
' Vl 16l d @ VI vd u o , a

9r 0 tlj tulj ru3 [o u? nu Lo lJ n1Toill 1 L 9l-] rru ur Euo-:I o n

-- - ^.-y--.- i r a ? q -tt
Fr ? 1 il A 1 il 11't 1.[ L y'l d U n T r I o o d 1.['t 9t.t d I u R1 u trr u :i

I

tRT 1 os3- 1 21-5 iild;:r d'uei.: ud r 5u r o a r n rir r :Jr o.

minuta rirr nrsrh *r.r r.i.l 1 93.4-kb (Bph20) uu
Ier:Tnlrl 4 unyei'rrr14l.i.l 194.0-kb (Bph21)

T I T ,. A
]J 1.{ tfl I te.J tfl il 1 2 ry.: R',t 3J1Tn 0 r:Jl u n n t9lu3€l?.1 tJ d'l 1,{

rltr'[o"' 26.6 lrns 14.s% qril6iroi:J (Rahman ef a/.,

2 0 0 g ) u nta.: ra ru r uT I r n n n fi ri'urnr I o r n yr".: R o.: n 1 Tn I n o.J

o r fi rJ t rT r rrio d r.r ru r n lun r : ilrier ur il-u flilr T er uld'or u
I

rnriuf t nz I o g 3 - 1 2i - s u ii u uH ai.l uriurn ::aJ ei'r un I u9q

s . n'l : ilt-glt %'l 6[ 1 EJ y't't,t d#r e sir u vr r rlTo cl'l #q

a' l-
tATO\t143,11U tAJ tAnA

4- ea' a v . I d u X
n.J tt 3.J't 1 il n 1 : €l 1tl i lJ 911 t[ H 1.[.0 u u 9i.t 1,[?1.1 x{ t il a u

t o? - a
n T; L o o fl 1,['l o 1 n o x L n n L n 1 Ty{ o1J u.t r n5 o n il e.J1 u
Tiqvd
L ar r n r-r n ff o ri"Ln dfl uoi'r unr ilo"t ux 1.t s,J.r n [r ei fi rr u {.r ucq

orr ru nfr rSot o{nt:?liEil ur ur"u:i'lar I rnrTu:fi'rirrlo ltd
o sqe

r 05 0.0 u e.J 1 u L et rn n n r zu u rrniainr lr:r*y ei o urir.: #a I fil$

T'r u { "r 1.[ F]'t't il nir r5olunr : ri 1,[? n fi u ei'. r x{ n1u B p h 1 LLay

bph2 atnfrt? indica rrirairirr japonica Tout.i'ret6o.l
Ifiilrulilrnnn (Sharma et at. 2004) virtr.i'toi'arult'urf,

y au X I a?' uwa& 
q

lj'r't ?1 gt','t 1,[?11 l.t Lil n U n:3 LO O fl U',t 01 A [9i Ori U Li rrn ; o rxy

( 2 0 0 6 a ) I'liou ur mr u urlu f,'rni o * rj I o .l rir r n n zu n ru t r"'fi fi uqq

B p h 1 4 LL -- B p h 1 s nr unr-uifi'fi fi fi usi'r uyn uyrv.l fl o.t fi il
v e Vlea ria a a d

[[ fr o.] n n urw o'l 1,{?1't 1+ to o n't 1 fl't u 1,1 ul'yi il ttrl u.: E u to I r
J e n a Lln y o il: (2 00 6 ) r,lYqt ur nr u ur-uf'rir r ri'r un r ufi fi

q

?tu e p m alartd'rnioua rr uTar rn n o rio rfi o n :J:vrr n:
9

rir r zu a ru n fr'r o u'[ oi'nr r nTu:rt'fi fi or ul r-urR TT rJ [ il fi o t,lqe9
vi)
fi'uf Junamoyeo 6.: rilur rlurflil (recurrent parent)

Myint ua sa ilr (2009) yt o fl o! n?'t aJ qi'runr ul o.: ar I
v de Aaa

?riuffi r fi fi fi u b p h 2 s *az B p h 2 6 o r n I'l-ufiir r A D R52
t v vt ed eAa a 4 q 4 A

?'l L ?'1 El'.t u?lr u to o n?'t fl1 u1 ilr'ia eJ [1 ] u.1 u 1,[ [o g l,{il u.]
6l ,d ' a v t a u

Ltfl o.1 114 t141.t?1 n1TzuU? n U UO'tUyt1U8J't n nil 1 E u rrir
'[:Jtuar ufiuffi rvirtfoi'rur1ilei o 1ilfi u n:yToo'[ri'6du

q

62

:l :s r yr eilvr u rir r fJ urj :r rr e u d.: fi fi o r r ru ri'r -: 
H rir

dv - X r d10.tn1Til qlJ1,['t fl1u1^lu5'1Jl't 9t11{?'t,t ilty,tn I n:y Lo o R
?' r- qv ! '

ur or n Lo u"[d'uqr3o.l ra sJ1 uIeJ Inn n tu:t I y rr:nl o.: nl:
u Vlqilvv <

rrr ol ur'tri-tr'm"ufm r o a n al ; 6 t Os rij uo.r uyluln ::ilqdq

.-4_--o a 661 vd a & u
t?'t 0 y'l EIJ u1 fr 't u 1 1 uT L1,1 il €t tuR't 1^l t e.i 6i o 7t.i o t un r I n t wqq

, a ^ i^ ,^Id : n 1 :il.] o 3J 114 3J 0 1.[1J't'] O 0 n 3J y fl 1 05 vt n :J5 ru r rxq

al i e , 3 t a?
rr a il [n ooir lra r ei'1 uy]'t ud o rvl6 I n:y Lo o fr ul srr n To u
q e v v 6vtt Ltu n.t ?t u! n TTe.J o ?l &J 9t1 Url Uql n wufli'tx Rath uqq

Heenati PTB33 rrnr Abhaya tu:ruyqiolrfi nr:l,liouur
v dv I 6t wv dq' j 

^fl'r u 1 l 14ti1j'l x |o u Lril l ul'rir t fr rn :Eo:n:fi u il :J n n tduqqu

#u ur vr 1 lrn y:J r ri r''r fi t rij uor ull-uan::ilTe rtri'nr:qd9

tJReJnit"'

5. 1 n1 Ty{-ou lt1 6[1 cr rr-u fsir um 1 rt'l%o.l %q*

rntuon::ruzr? o o naJsA 1 os
a v (v 6l vv , at

n 1 :lt qri u't 1,t ur'lj 1 x1li eir ur r u qi o r n 6 u n :sI o e fi
.loavddt

u1 qt1 n LLn y il Ft tuR't y'l yn.: n''l u R'l 1,t tln 3n1:fi .l C{ il O Lil Uqq

r il r ra ru r I Eir riry fl a.J T o :.t n I T:J :-l rJ :.1 r^r-u frir.t a 1 n R I :qq

6 n :glnr l'i r fi uoi'r ur r u aphs tur{urf'dr r Rath u

Heenati fisirurar.i.:lnci'rilfiu waxy (Wx) finfr.: gran-

ule-bound starch synthase (GBSS) 6tqirriJusfrrail

nr:#r ro:r yv{uo fi In n (Wang et at., 1 995) I uln:TruTryru
Aa

o 6r ff :y u rvi't.JTyn'i1.t yl-.J mo.: fi uil:s ei1 rt,l 3g0 kb fl u

uzx luvlYuf Rathu Heenati fio-ofiorilu wf diryirtu"q

ddraai
rn fr o fr :J5rur ruo fi Ln aoi o urir.: R.: ( tsshiki et at., 1 998;

S a n o e f a/., 1 9 8 6 ) o-r #u n 1 r yl1sil u't d'r u vlTu :fi'rir r t uri t.:
d vl e - <Aa- 

I

rLTn o.i tofl'tultur,nrueio'nfin il2t' 6qilrei"tu fl'tuil-ufq9

e-r n 6i r r'l ei'n n rir bJ td'r fi o r d ru o l ru d'r uvn ulr,i'rfu:fi'r7r rq9

d'u ur r 1 o u'[oi'ar r riuffi fi qr':r il ei"r r,lnr ufi 6 n.ir
c

(Kothcharerk, 2010;Palawisut et at., 20OS)r*rdrrj
ql

rvfi'il.:n1:?lo aouluu:Jn.l r:JiII rfi u:-t zun zuA st

nr :?t'cet ur m I yiluifr':r u y qi o eJ 1 6 o nr :1 o-o o"'n fi n

Wxu "uat Rathu Heenati o o nvlil or n nr I urTufiirr rfi o
q

l,lioil ur ar u ilirl friT'l tra"fi o rxn 1 il n 1 Tta .t ei'il 6 r H fi o ut r':qq9

o o n ar v6 1 0s Io r nr:r.r fl r r.r fi'r u:;ra'ir.: nr:d'o u6 o n

#n :g rxy n r r ru ri'r u vr r ut uI:.: ui o u u n r n r :t f r nT o.r
r&vt!

11 8.J'r U L8J r n n 0 I U rrTn r o Ro :_i o't1 eJ 9ir url u9t o ril 6 uq

r- al
nrr Lo o Adl et't fl I o.i il TyTl nrdlx BC F sirur uyr-.:u el o32
2 3$ &u o-et ufi o n ei'ufi oi'r urr usir u? r* 200 oi'u a r n #u
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ttun linkage drag ::u'ht fi uqi'r uvrr urtn r fl unr I n al

n r : mir r ti o fi I n m o o n o r n n-ul o uldr ert o.: ra elT lI l t n l n

n-o rd a n oiufi d't urr u ttn r fi frn 6 n q :.t efr tlu dr fl u tztlx

ura fi a urnrlu:i'rLm o o n ewff I 05 (wf ) tun v o-o ufi a n d'urir r
q

I qe ei r- ii v v 9-
Lo r ltf toSo ru elt u Lru un n nr Ln u']ll 0{nlJ nntgrwfllll.l

| @dl

uoeJ n''rn1Tfid'rusr'r tuoirl uunrrjitrmtrofiInnbl
a a Vvv Av , Y -Y--.-..nfaelnu ootnon-loqtuvlqlo.:nr: 1 au ?\mJulttilYno

A Vl a v 6v - f44
rd o nou'lo-mr ul,l ufrtrrorilx il 5 fr'-l u ?'l u!11 tJ o ilnl w-qqq

n 1 { n1 u R1 v\ tt fl v nl Tfi .t aial qr d'r u l'lTufi r r o o n el v 6 I 0 5
ql

oi'rurr uqio rJrrn'',nr,* fi'u n:rIe ofi#lsrr nfi nltu
Ll:v tvt el?l u irn s fi ruurlriru fi tri'zu n zu6 sr fi 4'l n'jr ar u

g

a de vl r5l e dl t v ( 
-

yr uno I n nir I nr rur:n ur 
-[:l 

lti ttj u ttu n.: vl urn :Til o ?'l 3J

d'r uvr r u r l { fi'u n :vI o o fi fi o rxn r n t ru fi q 6 rr n ; il3 eJ r iu
ariri td.vl rF

lt o ru L n mqr r fr I :lr.: ar u vl urn n ill ttl tl l 3.J o x'l ?.J ei1 1*?1'l 
.l,t

q av v ( t d - A v dt v dv

Ltinrnun!r I nr u 1 ui 0 fl'l 3J1Tn ilqN u'l t1l ull u5o1 t,t
-qI 9

. o N A,
vrrurj n n"Lurfi ufi rJ n nrirrtr': e a n ilv6'l 05 nr o n ;iu

ss
A a j j q. a

a o n [A u d L1i 1.[o Yt t R u'1 CI 0 Rl T:r :-J'l 9] ?1 
-l d'l u fl 'l'l 1l 0.1 L1 { n u

s a? X I o
n:r Loqflurql fl Ltdrtl {n un:v 19101 fl .lfl 1':

zu n nltr o n 0.1Ltfiq $tlq'[1fiilfi t ri:rRnGn1il1o.]

nr:tftflto.l14 rur ulel tnn ntun:fifi rfi o linkage drag fi

'[ri qn o 6 o nrri ou (Jairin et at., 2009) i6nr::Jil:-l:l
v d Y 

^ 
tu qv

w*'uf, rr:ll olr rd ru (conventional breed ing) 01 a o 0.1 LT
q'

Tr uvL'r n1uluunrdtutut o r:l:rtrn:rirr ei ourir.: rurn
A - a ivt,v a A - 

a
rfr o o st o o E uvt'Ll ai o r nr:o 0 n ql R il uil o'l u fl lJ n n :9il3
j q s- i ue v eAw 4-Y- -.^ q d
fi mu [o L o nr mfr o r'Lel'fi't u 1 t 1.[Dfr a.o.i nlln*o u n.: Liln:na
X v a I 6ly d I av.Vtv td
fi nr:d'e td o n [o u LfterSo tu Nl u lil Ln n n e.lfl 0 Lel tt-l: u !

.j s j vr. - <Au a_Y -
tLn v tfr N L onr myl o s'[dfl'l u 1 { ur'?1 9] o.l nlT o n Yl { u { n 9l

Avaa
TS Uv t'l n'l tfr o.loln m e.J'lTn n o tn 8nT fl I U nn lgnlv T'] ll
Y-jivvd6l

vft nh :cilr fr t fl I r ria I n I o ilnl rl lJ 0.3 L lJ n q tur 3 EJ v n n'l
,[:.Jnfa1.1 

niu

vilurfdr r Ab h aya n n r.[r l'rtd'1fi eJ er x'r N ei'r t,l?l'r u

urnr fi'u n:rl o o fi # qrr ntvitrr o o n I vfi 1 0s Io s nr:zu sa.L

- A Y v a . Aaa v ..--a/.
n n'r Rqrfi LLn ro o th o n et'ufr fr il ust'r uvtr u?l ntx ( BC, F 

i 
-

Y-avq"A
BC F ) qlnuuooLflOnelU homozygous L1,{ql1LL14U.11']

4 1'

slornr:orn BC F outoi'mr Ivl"ufd'ruvrrutugru
4 2 -'-- - e d

nTun'n::ellrroonruv6 105 (Toojinda et al., 2005)
9e

lr yi r #n :*rxv o x l eJ ei'1 l*vl r u qi o tn d l n : 31 0 o rl o.l a n

rj'r.r fl'r u ?,1i1.[fd rei un'ir r,ri o rrri lJai ri n ef a/., 2005) fl'l u
q

r^rTuffi r,(ou ur o 1 n nl rtf L oi o I ra ru r lT :.r u n n n \tidr'[L]tf
q9

A a Aa " - i ,. r'--.- -^^.Y
11 o zuu? n Bilvt al o rrel gr o ru 01,{ LTl.i nR Uil3?1 U1{l ?11 Sl

i w vr , 5- te - .-.-1-Y
tfr ru trir'[:J Lq u nr : zu meJ n u frl u 1 1 ur'?T 1 l sal u'] Lfi ?1 1.[?'l''l u
? , , A u v d|' {-.---f

ur vi r al ttu I o u'l n ! fl 1 u ?\ ltr n 1 ilr'l 1{ t v\ n il n ;v L o o a 1 n
Y-avavv

uun o in on nn lE6*rr1.lnl uR''l1 Fl 0 dn :9rr[v?'1T.1 9] U

run r: il i1 { te.r fr o tuiu r uud": :-.1 ai o u'lr{zu mru or-r u o r\oi'
il_94

irufr oiu F ornriuvrqROUqr?reJei'ruilluqiotilfi u
c5

r at' Z q a
n:v [o q Aul 9t1 d [[n 3]l'l?1': 3J ill1 1 l fl u Ltfl 3fl o tn 0 n fl'l u

rnriuf oi'r uvr r t.t tt n r il 6i o ul r{zu m ru oir t a'i'[ aiL &J fr q i u F 
^996

Xa t d q l- ta
1rwflilfi fl't u fl't urlilfn n fl.J tll'lvlo fl0]-J Ll*tt:-J d.l tljTUlJ

da6lT
Lvtu:-J zuo il d ot Lu L€tT.ln1:urr.[r r]urir'l rrd'r

5. 2 n r :ilt-sil %1 G{1 s rt'u doi'r um1 %t%ql %
-4

rt'uon::a.r#u%'111 1 lta&ilnaJfi1fi 1'-q

l,lTufdr r d'u ur vr I ril ufi fi I I :'i n n alr nlun1 n n n''1.:
tg

a I & r- 6l

ltn 3 nr fl tfi fr o a o un'].1 Tx lJ Yl.l 1A'l il :.J tun 1 0 A 3? 1,[0 o n

rfi r.: ura fi a n-n :gr*v n I I il oi'r unr ul o.: r'liuf,dr r d'l ur vr t
*9

, T a Al4wv a v...
o'r g'j'l n n Flx tl fl eJ [o u fi fl 'l u u u t.: [o ::-l tl ual uv]1 ual n

aq

rnrluf lne+ (Bph1 LLilY G/hg) LLar lRa6 (Bphl) olnn1r
6r q w i T ^^^^..^.-' ' .i

'r L€lr'l vlr t9t u LT to r o.l 14 e.J'l uIs.J I n n n ss R n :l oir iura r'i.: fr
c

v v dv tu dv ',r:IlIryel
feL r,[uf ru er r 1 t J r,fl uYl'l u Lt,lil ulir u u1 11'l u u L (

1 3 I I ttny 12 (Kothcharerk,2Al0) T'llj'll lJl-J-l'3

d o r fl vv a T T T -- A a
QTL fiqirurailt"lndn:-juu BphT :-.JuLo:LeJLseJ 12 s.:eJ

nllerrihrhlloi'4tfi"fi'uurvr t orloiilfiu BphT a-rn lR34
q

raia I R46 ot n nl:ilTs tfi uqrrr I oirunlud ailTrTr nr

rilfi'u n:rIo e fi ur qr ntunr fl Lfl fi o n o ueir.: nr et n ar.:

qtoulru nlFtnnl{ nlflal3{uoon tLn3R']ofls{ustn

rrr :r'ir il::tr il:ttil ntn'irfo u n3 33 m eJlln tli'lYi1 n1 u

vilufd'u urvr I toi lcnaiya w al et a t., 2009) nr:ifr 3J €l'lr flJ

v 6t vv v (v vl ti " ^..-- 
Y rdr

oi'r uvr r u Lriril l l utit u ur r 1'Lo-nl or uuunl :ql.l ttql :J
q

2548 (Kothcharerk, 20'10; Palawisut ef al.' 2005)

ouRlNlrnFt-o ufi ontei'ar un''ufd uoiurrir qtriuq0unlr
9{

6lltdda
yl0 fl olr [ut[! n{ [:J:u1J L?l UL U n U fl A

o''l n n'l :a t fl rr : r{6 Iu ru I o r a'r u urluf,rir ? 1\ :r'j r
c

ffi u rxv o'r r ru d'r ur r ul o.t ar I nluf r ff o n I n fi u oir ur r u
q

epna filoiornuliu{ Rathu Heenati ttnr QTLs dru'lu
A - s- o o u

rafitarnl'l*ul:ruurr 1 (Kothcharerk, 2010) 0.lrr tu!'l'J
c

a (e \q v.
fl't rJ v,r ur'9 1 1,{Yl1 1.[ tq 9i n'iTni o turi ltra nsg ress ive ) fu

I
i " a A Yvt taw

tfi o.: rur ot n n1:7i.t.1'l uix eJ n urL o.: B u r.: l.: [l all 0 a.i n

-;rr:ar:itrnr:rirr Tlfr + a:iufr 1 iln:'lnil - ilnurut,l 2553 63
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A A o 3 vt- , vt d ' Z
t1 l u.t1 l 01103 0IIJ'] u?1 [n 01u Lo 0 u1.i tT ufl y uutu n'luu

M <r A' -
11'l {'1UT1 il n U0 U'].1 lT tlj UYI U'l fl { tn O 11 3J n 0 3 [n O trans-

g ressive nir :J:str n:fi '[d'or n oi zu oru fi fi rr r o o n ru yfi
q

1 05 rfluol1.m"uln::r raiooizunrufi fi QTLs n'lln:ldqqq

ffn:*rxvoi'ruilru (Jairin et at., 2005; Kothcharerk,

2 0 1 0 ) r il urJ :v r 6 ui a-u fi o r oi'0.: fi n r : d n :cr r fi o rJ : rI u t rf
v €v X t a 3

a o R'r T 1\ EIJ 1.['r 1 r Ur. O',l U?]',] U [ il 6 U n : y I O O A d1 n 1 nt U
q

'lil'0il1nooa Lil

:l vr H m fi t uij urnr-urf'rir'r n o ar €r ruR'r ?,rtn d'u d u nn'l3qc

qonsJsfi 10s i:r:a.:rt'ufriiotj 2543 rnuo:nrfiurl
' La q v a . , i ,

il n n il-t n 0 un Ts r \: n.l tl o 0 u un t llil Q y?l T''l :l']'1 t:xt 0 0 u tLogq
, : s a?

qi o r l,r 6 r n : s I o o fi ri1 n 1 n L 1 { il r; tr n r rr ii'x ilnf
:J vr ar rr fi t nr o'irlqii:r fi ud'r ur.rr urlr 6'u n:;Io o rr
01n lR28 (Bph1 Lt"d?. G/hg) lR36 (bph2 *az Glh10)

ttnv lR50 (bph2 LLdy. G/h9) fienurilul:llrtgtfin-n:gr*v

fl ?ril d'1il?r'rulu:l r erlrfi 1 arn nn't! Fr ruIo u QTls d.:qqlq
; , X s at i q

L:e.J 0 01.{1100 0llTvT1n:rilrfl unrs Ioo fllr'r fl1arilL [1.{

t? 9t R't Ft R n t,l tt n y R 1 Ft Lu fi o q o u 5i'1.1 r,,r l'i r r l,l d'u
s- al' q a

n T3 [ q q fl il't 9t1 a [ilnl 0 114 u 0 91 0 u d'1.1 R1 n n d 1.] 91 0 lt:J u

Rl oR n1.J R't €r n v;l.[o on rrd;R1 n glsiusr n n'irfo il n v

28 R''r e.l 1 rn rrir nh or u rrliuf,rj n et rr fi t u[ 

o" (C rr a i yawat
Ja,

et at., 2009) unsLfioiJ 2ss2-25s3 rfioerrrtuduuru
X s a?

olRn']:TvrJ'ro?11nlu1'r'rfl 0.3 r?{fi u nrsloofiur qrr n'[u
& AA, t d, a
v,l 1,[?1 ?'t il d n ?{ 1*r':l ?1 il r'1 u 1 R't uR ? a u ttn vfl gat 1t1fl ''t ?qqq

n : il n 1 :li'r x 6.: fi u zu ufi o v l ff ru qr r r ru si'r uvrr uhi'lt'urf'

:J r ar rr fi t tr,i'd'r urr uqi o fi ': tfi o l o.: u,r fi 
'u 

n::Io o fi

r,rr rt u:lo o :r-u I o u n r :1 f ar u vlTu :f'rir r d'r u yr r u fi du9q

o'r ur\iun'n r: il I o.J r''r ? q o n il i A 1 o 5 fi 'loi'rrlh ur rr ri o u

14U11.[

5.3 n1rr.r1[? n Eiruoiruvrru
du&

n''r:ru u'r n (pyramid i ng ) fi uoi'r urruul,r fi u n:;Io 9r

oY , a 
'u,q 

v Fa oqu,'
fi dr or n el n n'ir I fi uiriT'l:Jtult'urfr'rirr virtv{rfi ru qnr ru

I
o uod , - <Ao o o

911 U?11 U LO 9t nX1il l.lTyt il t1 l U.] U UtO U I (Li et al., 2006a;
q

Myint ef al., 2009: Sharma et at., 2004) [teiti{'lilfi
rduAA

:.1 u{l 1,[?1n1T21,[.tR uual u?l..}uil a1 u 6l u u 0 reJ Fl.t tJ

ve4\n'
o.: ?1 u? 0.0 n n 19ilv gr't 1*?1't 1.[ u't'] ltl ltn ?'l Lo t l fi T 0 ttj Ltux

^ i a ia \A v
€t't't 3.t o o ?1 a 3 ?.t ul R u um 3J n 0 tn n ? 1 3J 9r'r u?l 1 u rrfl R a 1.1

v a ^ afr'nrrir'lrjtuorulnriutnrrilfifinu uT0n1TH1.{'tnilil1 d e

QTLs nx u n il n-n reilv oi"r rAilr u o Li u6i'x ril u6 n urur rr.:9q
A A v v 6t va

14 lt.J Y] 0 y 1 t EAi U1 lj't ? [14 gr't 1.{?11 l,lq A fl ?',] il 14 n 1 n fi n1 U [t n 3

v ut- & Xuua o v 6
gr't u?l't u [o EJ1? u't ufl 1* 1l tu:u [o il nl Tu'r r 0'r fl't u 1 l uD
w Aa iu-- a

lj1',t ?',t tJ il1 U1 l U5n:T3J1l 0.t11'r',l O 0 n ilv fl 1 05 vi t0 Tlr u 1.[@q

oi"turruornlnriuf Ratnu Heenati Babawee ![nr
I

Ah yaya a.J'r zu u'r n r'r u rYu d.: en o i r o s'[ai'or EJ il-u:frir r fi
v t & r aY J

gr't 1*11',1 U n 0 L1^{ n U n Tv t O O RU'] 91 1 fl t?\ A 0 0 fl n ! n 1 T

vA^Xfa
l tElJUlSXTUO LLflvn't','1X114 n1n14 nlU10.t tT{d UnTr IOO fl
ZA6lrvt

u1 a1 n r ?i L txlljTv t14 €t tvt u

6. o%r o afl a\: n1:fi'suurfr'ufrirr sirumru
q

* {- o!
[v{aEJn:e[oo6[%1a1a

qva dv dt 
^aA 

a a
n'1 I tT 1 l 1.[ f q] r ur 1 u t :J 1.[? I.11 0 3 T n ul L fr n u T n 1 v,l

q

a v M 16l g d ,

1l 0.t tJ n tJ n o 1 1 ? [il 114 Rtx t fl ti 01 n n1 : ttll,t ::v lJ'r o fl 0.1qq
X I a ? q q a a dv

[?'1 n u n:v [o o fl u1 91 n | 0 a il iln1 T?{ qil u1 1,t u5 0 1 1*?1 1 lt

turj :s rr sln u o'r Fr-u Lrfi 6i.i ?\Yl{r'nr:il or n r n n t fi fi n r :td'
d u a u ,ia
Euci"rur,r'rurff u.:'1ilfffiu mu Bphl (IR26 IR28 IR29

lR30 lR34 lR44 rR45 rR46 rrnv tR64) bph2(1R32,

tR36 tR38 tR40 tR42 tR48 tR50 tR52 tR54 ud3

lR65) unv 8ph3 (1R56 lR58 lR60 lR62 lR66 rR68

lR70 lR72 rlnv lR74) (Brar e/ a:.,2009) Ioufiuqi'ru
u,e X r a

v11U Bphl $ z bph2 leJnlu?llu9r011/0Unrvtood
3 q ,q r M a A a

urerrnBiru"[raqi'Lu:J:trrer'[ru irnrflu Bph3 r3ilfi

:l u.l't ull atr urr uqi o tt ru n { !'t {:J:vtr n r r[ d'x

(c h a i yawat et a t., 2oo9) o-.r #u dr r fj uoi'0.: ri'uu't ttu ei o

lnr-uln :: ru oi'r ur 1 util ri q ir a.r ri'r ri.: r riun r :,i'q n r :tfq/q
r I d a . Aa ' i q.- - 'ilj:v t u5u01 n u iln1u?l1 1.{?'t 3.t 0 u Ll l 0 114 vt un L n1Ttil n u il

I d a T 6l rj
rHl n {T'rTl.{OlJ 0.0 tttj fl .t to u Lilv'/'t v tufl R1't vnl:t]J fl u 1,[

u:J n.i fi R1 ?\ n fi or nr e 6.: o r o n :r si'utr.{'uff o nr : urj 6 u u99
'A^a{aa'i,irr! n {T? tl*o t:'tlJ 1* fi T0 Ln o n1T tll fl u u t[1] fl { n']1 il n t[n t

X i a?
[ fr u?1'].t n 1 T 0 1\ u 1\ lJ 0.1 tJ : v T1 n : L?\ n U n I 3 L O O fl 1.t',] qt 1 n

Y"Aa^d
il 0 n q 1 R 1,{1.t o ? Tft't u.: a t ? 5n 1 :il : r t il il n ? 1 il q'l 1*?1'l 1.[

i aa v A r d v dv y t

tU 0.l 01 n'l I,nl5fl O tn 0 n y'l UI'/ fr'l U 1 l UI1J l'l 41 il?l1 il0 0
: s a ? io ', - ," 

t* 
u a

ril n u n r3 [ o 9t fl 1.['r 9] 1 il 7l u u 3J LT 0 u t1*il 0 a u u o 0 n1 T

:J :; r fi u er r r l oi'r uvr r ulu:r il v n d'rl o u ? 6 sta n o a rd

seed box screen i n g rest d.: fi er t1 sJ Lil u'[:]td"jr virtri'
v A ul va du Aa U e a

fl o L il 0 n to v\ uf a1 u?l't un 3J n n [n fl ?1 il a1 uYl'l u [14 lJ 0 u
q

Addod,A-@aa
t fl il q.: il Fl't't u o't Lll 1*yl 0 3 9t 0.1 1 l Eri il1't tr,nl TL T3 [ ll 1.{o']'t tJ
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-Ava\AYiqrr urr u $,1 0 n o ln 0 n n n [n n x 1 3J n'l u?1'l 1.{?1 H il1 nfi 6'l u

ru n s oi'r ur r u'[ oi'6tu an r lnr o3 rlu urj n.: ur (ch e n, 2 0 0 9 ;

Horgan,2009)
v f I aa al

o t r ru fl r r u u't ?1'1.1 o'l u t?l o Lu L n u tx u''l 1 l t1J o

I o nr nt#n r :eiuu r un rI o n u fi ufi rfi u r ria l fii o-n :gru:

er rr ar oir unr u unr 6'u n :rI o o fi # q r ntu6l u I rir I vf rtri'

ar atr:n tiruinr:vfr.:rut ot fiuttnrnr:f i':l:riIsri
g

i ; a d 4 e--
r fr o t ll el zu n ti n o Lt a r n o n't't lJ L fl u 1,1'l u r L n o a I n n1 :
:srr o vfr nr urirr a rir'lt:fr nr I nr:dn :*r #n rEr*rfi

o r :-l n ru qi": u u nr r fi urai o QT Ls a-r o.: til uR.: fr vir vn u qi o

rin rl fr :l :t nTu f' r fi a t o r n ffn u r*; t ra ei r fil il i r u fi
9q

a a a,T M di ' o vl e i
a v 6n :Et n n :En+3 vl1.J 1,{ [U tvl :J ?1 LISJ U U'l [O t o : 0.] 14 ul U

k r n n n o v trir er fi r n I r r o d r t at r n u fi o n r : r,lTou ur niuf,
9c

oqq,
rir r [u0 ur er s,t [u Lt.: I 0.: :l Tr fl 11 5 R'l vi o 1.[11 1.t [t fl 3:v u r

rr n rtunr :vt'fl ur or I rnrlufrir I o ri r t\:fr qr t el :J-,ttl t o
w wct A v v

o rr ru fer rr ru trir"[o r fi u r n I n rr I st't uvtt u ti n v nr :il :t .t
q,

oi": r o.: u ru n t r unTufoi'r uvr r u f.: fi n r r ru sir r il ufi o v qi'o.:
q

A - v v d, v
or tilu.: I u1 a u t 1 i 0 Rl.u-J Rt,lunl Tv\ gN 1.['l 1 l %51J1'] 9l''1 u

n', u,* 6'u n rvl o o fi rir qn ntu o ur n o d": rioi a-u o-.: n si r r

rriu

t I n''eu urifinr:il:v tfi unrr I d'rurru ufi o n-o

A v (y ia \n v a
r n o n lnt unrir r Y't tl n n tn nx1 il 9l'l u?1'l uu n''l n u a1 u tta r il

q

orr er qir urr utumnr vl ut:l ot ur

^ ulnnrrloi'rurrulo.:niufoiru
2) n15ffn191na !nfi?1tl9l'll,{?l',]ulj0.11,

?r'r u LLn r n''r :rJ ir oi'l I o.: r l'l fi 
'u 

n :rI o f, L uniuf,oir uvn u
q

tu:so-r6Iuru

3) nr:6n r*r fl ?'1 eJil n1nil nl u LLfl 3 o1'1 ru aru rrt ul'
' X t a ? u 44 44

:vu'ir.: tnd un:; Loodurnlnnlj ILLny]LTUYlv\.:v'll a1flu

nir* qi a nr:r-l ir oTu ult'ufoi'r uvn u

+ ; n r :o-o n si aL fl 'r't tJ T u I L:.1 fl o.: n r : trir vir n r u nluf
X r. o ? j q.

rir r r o.: :J :r rt n : ilnt fr I n : r i o o Rur qr r n ff lnt :i1uil : r til e

'[vru

5) n r :riura r ttu ni.: vlTut n :: ru oi'r un r ulra rj 1

6) n r : vliou ur nTu:frir r fi fi o r r ru oi't u vt't 1.r 11 r o 1l

ft n 3J n x1 ilJ U nl n U n'l u lJ 0.1 :J :vrr n r ttl n.: LLn r n'll tl
L a v dw I q e 4i T-.
u.: u ul o.: n uf ql1 uYt'l u [o u LT tfl : a'l u 3J 1 u t 3J Ln n n

qi

z) nr:vlouurtertolurur ull rnnntfio sNPs
v a - Ye. A

nir u f:-.l nr :qt q t n o n fi a 1 u n n :*ilg :'l 3.1 11.: d n tgn tr ?1 n 1 u

nilToU QTLSI

a,.i _ A
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99
La 6tav d- A

o x 1 eJ t.: E ulJ 0.: n'l T LT 1 l u5 91 1 U?l'l U t 14 0.1 a 1 n u.l lJ'l o
.X q Ae ,o- --- 

u r vl r
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Brown Planthopper: a Formidable Rice lnsect Pest in lrrigated Rice Growing Areas

and New Concept of lts Management

uda-5,,
11,lvru'r fl::q%fln0'

Wantana Sriratasakl)

Abstract
The brown planthopper (BPH), Nilaparuata lugens (Stal) is an important rice insect pest of central

plain and lower northern region of Thailand, which continuously destroy rice production in those outbreak

areas. According to the severely outbreaks, farmers always requested government subsidies. The cause of
serious outbreaks came from high price of rice products that motivated the farmers' investment to increase
productivity. Misused of insecticide application are affected rice field's ecology and also increasing the BPH

outbrdak situation. The gap of implementation of insect pest management to the farmers still have remained.

lf the farmers really understand and continuously practice, the rice yields could be escape from insects

damaged. ln practical, farmers didn't concerned. So that ecological engineering which is expected reducing

the gap of knowledge, the concept is increased habitat biodiversity, providing shelter, food resources for

natural enemies. Planting on bunds with beneficial flowers and cash crops is a step toward sustainable the

insect pest management in rice production, especially could reducing the brown planthopper outbreaks in

irrigated areas of central plain and lower north.

Keywords : brown planthopper, outbreak causing, irrigated areas, central plain, lower north, ecological

engineering
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fi 'r n,1 :ilT-i 6 il r 6 r ur n v sr rr : rxio il :y m t u:-i.: n n r r r e

6{''r r14 9l?J Oir n1T:&U',tO O girO:Urr:.:
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l^taR:LJ tO0.111
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Fig. 1 The brown planthopper, Nilaparvata lugens (Stel) (a)and its damage causing hopperburn (b)

Table 1 Historical records of the outbreak areas of the brown planthopper in Thailand

Year Variety
Area outbreak

(million rai)

1969 RD1

1975-1976 RD7

1989-1990 Suphanburi60

1998-1999 Chainat I

2009-2010 Pathumthanil

Bang Khen Rice Research Station, Bangkok

Central plain

Central plain (13 provinces, 72 Amphurs)

Central plain and lower north (45 provinces)

Central plain and lower north (18 provinces)

No recorded

1.07

2.3-3.8

2.34 and 1.64

1.30 and 2.38

Source : n:eJn'rT#'rx (2553n)
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o6Te.Vl',vd
t,r ur'to'lri qn.] ot n ilr*t,lf ei o il [r o (fi nl,254s ; a ff rr 6 rin yCq

na z, 2546; Ta n a ka, 1 997 ) :J :; n o I n-r_t nr ::J n n dr rIo EJ

vt ,a - A X AA *, , i
[3J 3J nlTy! n U1 S.3 1\ il?] ?1 tl_i il tUH n.: nru ci ut o{ nlT:r:_J1 0

v qt & A;a I v a r- y
?u[[T.: tJ n t]J ul t u?t ?t tJ nt:il n nlj1x Liln o ullT.] 2 fl :.ic q rq

A ' - Za
ra5orjnnrirr s qri.:"[u z il

a

^ q* t Aw, Y ^ ^d qu
2. n1 J LT &1 J6il't LLN d Jn I:,J n nwTuqt ua zi iim r Ir

cr or q i, q-
[]J U]J A A U ?1 n 0 lyr tn o nl::y:J'l O:Utt:.] 01 n nl:fllT?A

61 9
nr :"[dar :"J.ir llil fl ,llJ o.r rn ]*er :nr il 2s3B I 39 fl o.tx fi T

^&4a:r[rd y Fl ruy (2545) tull uyr al nr :TylJ.t olj 0.1 [v,l fr u n :y Lo o
a? u'
Rurorn o d'.lrarlo '[or''rrri nlr::u:-Li uer:rjoal r-uuryrqqa

uer:nt::ri' ff rErxlnn rLn r ily rf .t rylrl uu'ir rn :*o:n:td'I

fl 'r r6i.ir [r s.J n.l Qt r I nir uus dr I o.: ?'t'1.] il 5n1 T rfi u { 3 g. 5 %
.. . q " X dr , i " q - X r d
tLn 3 tua 1 u't %il til 1.[fl 't :s.l''l Lril n.] ?1 ?T I Lu t n n I n :y I o o n
Yty

ur orr n:ylr o uff ilfi u (resurgence) 64% (:J3rr, 2545)

fi 0 o n d'o.J nr rry Lr olt,lfl T% ai r ao dr or n nr :#e.r nr unl
qqqfja

[n u9] : nT L1,[0 J H't oT u 1.t't ?1 lull uyt n nr::ylj't o 1 t ]l i't
6le , 6l

rn :eer :n :ldfir :"a.j r urel n l'lurr u yf1'] n ii"t (0- 1 siu) riJ u
i vt,vt- " j"ew X

m rfr 11 r n 1 r'[ri'[oi'*uy ur un r R'r rfi yi'l"lriunr fi u n :rTo e
do a d
flul al d:yll't o tv'l 3Jfl 11 53.7 ttn y 29.2% :r uyfl -t.t 0't u

I

i 6-a0 {ura fi'.: H'i r u f i'mr :fi :r rnr :'[ri'loi'ruus dr un y

i"qw X I a? A X
fl 't T?1 1T I [14 tyt d u n :3 [ o o siur nr n Tr u1 0 [v'l eJ fl u 7 3.2

Table 2 lnsecticides used by the farmers in Chai Nat province in 2009

Rice growth

stage (DAS)
Recommended Non-recommended

No. of farmer's
Resurgence

_ recorded

Seedling

(0-15)

Tillering

(16-40)

Booting

(41-60)

Heading

(>70)

17.1%

ch lorpyrifos*, buprofezin**,

imidacloprid*", d i notefuran**,

fenobucarb**, fipronil***,

eth i prole**, carbosulfan**

21.3o/o

chlorpyrifos*, bu profezi n**,

imidacloprid**, d inotefuran**,

fenobucarb**, fiproni l***,

carbosulfan**, eth iprole**

13.3%

chlorpyrifos*, dinotefuran**,

fenobucarb**

25.0o/o

chlorpyrifos*,

imidacloprid*",

carbosulfan"*, ethiprole

53.7Yo

abamectin,

cartap*,

omethoate,

dimethoate

73.20h

abamectin

cartap*, omethoate,

dimethoate

66.7%

abamectin

65.0%

abamectin,

omethoate,

dimethoate

29.2o/o

cypermethrin,

carbofuran

5A%

cypermethrin,

carbofuran

20.0%

cypermethrin

10.0%

cypermethrin,

carbofuran

480

661

15

20

Source : Leucha (2010)

DAS= Days after sowing

* recommended for rice stem borers ** recommended for the brown planthopper
***recommended for rice leaffolder
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Fig. 2 lnsecticides misused of the farmers in seri-

ous outbreak areas in 2009
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qir.: riuff qn ar ( q rr lr rin r er r* z, 2ss3) vr"t dl fi o r o'r n fi nr:
A - - X I a?
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:J : ; tr n : r r e.L n r n.: tv{o d 1 u: v oY:-l fi orrr n'i r :v er-L r er : reo fi qqe

u o n o r n d v\ L'j'r L n uqr : n : ar utra ni t'.f'ar :*i r
v,va

L! }J n.l n.l [t q] U n.l il ?'l UlJ'l'l A Un.l :Y U v O O n :'l.l 1 O l'[ il
oAA

o't 1{{ n.t :3 0 :J [ ff T ]90 n Q u d v t.J d n :; ?1 ll 9l 0 fl 9l T5'::il t'l sl

1o u ral {r v zu n n:rvr rJ qi o rJ r urfi u r e e'[ l (cyrlorh i n u s

t ividi pe n n is)6.: fi :: vr:-Lrvr nfr rYrutunr:qr?t.l q eJ ilTvT1n:e9

,* fi 
'r 

n :rTo o fi ur qn ntudx.r Lr:n fi fi n'rro 1 r u 1 r Lli'r illttl
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Table 3 Efficacy tests of insecticides controlling the brown planthopper (BPH) in serious out-

break field at Tambol Sriprachan, Suphan Buri province in dry season, December 2009

Treatment

BPH/10 tillers(hill) o/oEfficacy

after sprayedAfter sprayed

3 days 5 days 3 days 5 days
Before spray

dinotefuran 1O%WP

thiamethoxam 25o/oWG

ethiprole 10%SC

buprofezin 25%WP

buprofezi n 2so/oWP /th iamethoxam

buprofezin + thiamethoxam

dinotefuran 10%WP+white oil 67%EC

pntreated

117

110

119

129

114

127

115

118

121

112

117

140

133

120

89

172

93

97

109

121

107

105

89

142

38.3

38.9

40.6

34.8

30.1

43.5

53.5

34.2

26.8

23.5

22.2

22.2

31.5

35.8

Remark : Sprayed at 45 days after planting

;'

Fig. 4 Appearance of the brown planthopper (BPH)

(in circle) and mirid bug (no circle)always found

on the wall at night time during huge immigra-

tion of BPH

eq,javaVl,
u']lj't't Luttl.J r il nl ::3111 oTu tt:.t aJ n il u il't utlj u't o o Llj

fi u r r u si u u a.:'[ rnl tu :Ji er r rx eJ 1 n t u r x a r n o r'r 6 u r ri u nlu

(Fig. a) nr:'[d'ar:qJr ueJ n {6.i LiJ unr:vir nr u errurfi ur
vr , i ^ d

o9l LlJ 0 U1.t 9l 0 [Uo.i Ln o flR']il nl;tfl u ReJ o d1 0{TvuLqc
A 5l u A ' i a qe
u t? fl Lul,{'tlj't? tu 0,t 01 n fll TsJl [[eJ n.i n Ln ]90 Tn :u u u Llt

tuurrirr rur nn'il 50% riJ uar:fi fi fi :sa.r qi o rJ'r urfi Err{
u, ai

o e'[d 6r ur n r n ufl : n rtdar :qrr ei Fir rrilvdr ? 0.] yn,l
a

I qeA 3 s at'T1tnlT LO U tTIeJ O1^1 U [1 t fl U n:r LO O flU'r gr't fl fl'.] l,lill n
, -A q e

ril u:r r : or-r ei o ux-u fi t -z tu:s u :rir x o'r u 30-40 iura d'.:
9

ra'i r u fi o v vi'rlv{nr :t"i'sr :.r.ir usr n r fi il :v Rr Gn r n m rlu{
n1:ox r-J o il ilr:T1 nr ril 6'u n :vlo o fr fr or n ufl s rfll un1:I

qv d u X
:-Joio r"Lvirrurfi urqer'[datJ1:nn1:Jo eJ:J:vtrn:rn n rg9

s a? v.' t d
nT3 LO O fl 1*1 gl1 fl [O O U1.] [O 3J:lTr fl?l5',R'ty,t O.: tJ n nl:

76

q r@ A ad ddt
?10n0.t tunou'tllT.: ?1 0.001.t100u 0. fll.\TTtult: 1J 2553rq 

* 9 9

il L'i 1 n 1 :'[e.itd'ar :ludr r o r u 30-40 fura n-.r v'i r u rat o

fi 1 n y{ rJ BJ ? 1A Lfi u 1 q q'[dlu:s u vlir r r n-.: ra'i r u fi :-Ji ru r r*q

en n lri'ty o o n r :tfar :"ri 1 LL sJ n { o iln'i r or-r ei o u r lr 6'u
r o?' q o

n :v lo o fr rir sr'l n fl n o o R ilr sir ur ueJr n n'ir s- t o qritd'u

6.:l'fr'ar :.e.i r lr eJ n.: a r s.J ri'r rruv dr ar er r : n n o qh ur ufl :%

lunr:1d'nr:*jr ur n.:'[oi'ru 6 o rfi u r e o fi oi o q e rJ 0r rrn vqq

fl'r rJ'l :n o ? u Ft ar :-l :vtr n : nr 6'r n :vI or o fr rir sn n'loio d r.:
q

fi:J:vRyrBnrn (Table 4)
- Y e qv t

0.t 1{.1,t n 1 rn t99 Tn :lffil T.a.il LLe.i n.t a I il fl 't rrl{v

drr o.:rr.r:rtnrr (Tabte s; un r'[ill#ar:fi ri otv{ufi o
A X I a?

nl:LV't3JTy]t19rfl 0.3[1tdUn:3 [OOflU'tOln (Table 6)
s i X r a?'
L0 n1fi?1tlld u nTv Loofr1,[1al novLnonlT:3u'to 0 u't.l

:ut[:.00navnon.]
Aa

0 u.l 0 1 n n 1 Tfi n :9't 14't T3 0 :J n ? 1 3J at 1 u?] 1 u a 0 d'r :
X r a? q

qir rril n { Lruvur r o.: rn fi u n :s le o fr ilr nr a"[u:-l :v Ly] fl

'[r ur o.:fuilul LLnvnfl{r (2553) Io rvro RoLn-!

:.1:rtr n:uue.L n.:turura sirfi fi n1T:;r-J'rerTu[n.]tuilnro!
i' t d

n1:T3]l',t OYt ru',t1.[il11] 0{ q{T1 0 0't Jr 0.] d1,l:Ttuu: ttn 3

T u u'l ?1 v'l ]J'l'r :; o 1l o'l I ll 9l'l u?]'l uo a fl1:6aJ1 ttil n.: LL1*v

. X s a? i ,a a v
u1 fl a.: tv,t n u n : 3 [ o o dl,t't o't n [ 3J 0 tll T u :-J tlt u L n L

il :r rr e ar rr : rxigrJ :rtr tu6 u un v m1 ff r ril;f, #.r n eJ

a d X I a? q

uu eJ tx uf]u't 3.J 1 t:J?'] ilT3T't n:t?{ n u nTv Lq q flu'l gr''t fl Lu

:J :v l vr e'lr EJ fi fl ? r il d'r il?1'r ulu:r o-r'[ ri n r a.r r n rin I o us
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Table 4 Ratio of the brown planthopper (BPH) and mirid bug before and after recommended insecticide appli-

cation in serious outbreak field at Tambol Sriprachan, Suphan Buri province in dry season, March

2010

Appli. rate

at 20 liter

of water

BPH: Mirid bug

lnsecticide
Before spray

30 DAS 40 DAS

After 1't spray

7 days

(47 DAS)

After 2nd spray

7 days 15 days

(55 DAS) (62 DAS)

buprofezin (Applaud 1 O%WP)

ethiprole (Curbix 1 0%SC)

buprofezin (Applaud 1 0%WP)

+ isoprocarb (Mipcin 50%WP)

Untreated

25g

40 ml

25g 5:1

5:'1

12:1

12:1

11:1

11:1

93:1

65:1

146:1

52:1

1:1

1:1

2"1

3:'1

10:1

8:1

6:1

5:1

6:1

5:1

DAS r Days after sowing

Table 5 lnsecticides recommended forcontrolling the brown planthopper

Rice growth stage lnsecticide Time of application

Seedling Buprofezin, Ethiprole, Etofenprox

(after sowing to 40 DAS)

Tillering Buprofezin, Ethiprole, Etofenprox

(41-60 DAS)

Heading Ethiprole, Dinotefuran, Thiamitozam

(61-80 DAS)

Most of BPH at 1"' -2'o nymphal stage

found more than 10 nymphs/tiller

Mostly are nymphal stage found more than

1-5 nymphsitiller

Majority are shoded-wing adult or nymphal

stage and the ratio of BPH : mirid bug less

than 6:1

DAS = Days after sowing

qil resistance ratio (RR) ro'ril:sT'rR:LLeJn{01nilTvt?lFf

'[ vr u r :J3 u r u fi r :r n-r il :v Tr n ; rr aJ n.] o r n Rl r'r r ruio

filfi :liJue{ 1rJ::trn:eior,luo) frFi'r:yla'jrr z.os-s.si
, q i,

r yi rlur rxvfr :J :rtr n : lrer n.0 o'r R fl'r r'r rruio:J :s gr tu
6 u fi eir:yra'i N 27 .34- 1 27 .44 Ly11 un s:-J :slr n:uru ot

^44'01 n m Il Ttu:6 fl t €l il 1A u lt L? u 9t u't ;J il n1:314 ?'t \: 1 8. 58-

58.64 tYil (Table 8)

ul,t? 1,r'r ir n1 :d'o n1 :flil u1 n1 ::e u1 el ? o {
X i- oY 

-, 
c)a

tvl n u n:e [o a 6[1,['l al n a u1\t u\t EJ%

t . n't rlfvi u fii't 1 v1 d't n v fl 1 Enfiu f rl o n rir r nluf
99{q

fitrra arr s ar qio o ?'r aJ Rr rJ'r:nlunr:vir nr u l,Iufiirr

a,!rr:ar:imnr:rirr fJfi + au-rfi 1 ilnilfl;J - finurru z5s3
9

oir urrur o.: :.J :str n: rn fi'u n:vler o ft fl qr n To EJ il n nq
u d & Ao t a

o d r.r tio u z n"ufluff uff rG I r fu ra3 o nd':-l :J n n :r u i'r.]9q
Ar rq vl , t v d ^ t A -

n o lt''t :_J ttfl yu'r tJ T.t ltd y 
Le.J o ? Til fl n il uI Lo tJ 9,1 0 11.{ 0.] n urq q 9

il1 nn jr 4 q o il a n td o rvn o nr::J:-:j qr-rr o.r uueJ fl {lt,r

n r :yir n r wt'uffr r oi'r ur r utri'd'r n r er-{ Fir r rus ur n r :tf
9

n-ufrir rtu uuqi n yo-.: ur-o (Ta ble 8)

7 q v u ,v 3 q

2. n1 1 Ft't LJ Ft et U1 LUUI 1t'1 ? [ 3,J fl { U't [U l,[',] 1't X
9

t q*a?q 
^ d, a v

o n 0 9t [1 fl 't [o u tu eJ il't t1tu1l t 0 0 u[l_l u noun.0Tv EJ 31J'l']
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q y qen
a.t ?1 o.t rv,l o fl Tl.t fl R't vt r.i rr eluurrir rtd'lil rra rur v gl a nl :

v d X r a?
0 u 0'r fl u [!dvfl u'r u1 l1t511 0.1 tvt fl un:v to o flu1 fl 1n tln3q9
<,jv'X

t:J u fl R r 1\ ?t u o fr 'm 1 : n lfl '1 il'r T? u R o R u a ? 0 0 1.[ [1 t d u

f a? ud A
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Table 6 List of insecticides inducing the brown planthopper resurgence

Abamectin

Cyhalothrin L

Fenvalerate

B PMC+Alpha-cypermethrin

Buprofezin+Decamethri n

Endosulfan+BPMC

Benfuracarb

Methyl parathion

Pyridafenthion

Triazophos

Diazinon
t_

lerbutos

Cypermethrin

Deltamethrin

Permethrin

Fenitrothion+Fenvalerate

Carbosulfan+Cypermethrin

Methomil

Fenthoate

lsozathion

Quinaphos

Fenritrothion+BPMC

Etrimphos

Fonophos

Alpha-cypermethrin

Esfenvarelate

Lamda-cyhalothrin

Buprofezin+Cyhaloth rin

Carbofuran

Chlorpyrifos (granular)

Cyanofenphos

Phosalon

Tetrafenphos

lsazophos

Salithion

Source : :lirr es4s)

Table 7 Toxicity response of the brown planthopper from different populations of recently outbreak country

in 2009

lnsecticide Country
LD

50

(lrg/g)
RR

95% limit

lower upper
Slope (tSE) Heterogeneity

Fenobucarb

lmidacloprid

Fipronil

Thailand

Vietnam

China

Philippines

Thailand

Vietnam

China

Philippines

Thailand

Vietnam

China

Philippines

1.416 0.86

30.431 18.58

44.792 27.34

1.643

0.507 5.57

2.891 31.77

11.597 127.44

0.091

0.115 2.09

3.225 58.64

1.813 32.96

0.055

1.101 1.740

21.891 54.347

24.25 61.860

0.906 2.257

0.266 0.749

2.226 4.193

8.579 14.896

0.060 0.187

0.059 0j94
2.349 5.480

1.053 2.989

0.020 0,101

2.06(10.23)

1.83 (10.44)

2.13 (x0.34)

2.88 (10.43)

3.23 (10.46)

1.7e (10.32)

2.23 (=0.20)

1.06 (r0.23)

1.96 (10.20)

1.4e (10.31)

1.62 (t0.17)

1.43 (t0.23)

0.52

0.48

2.13

1.27

2.25

0.06

1.25

0.17

2.75

0.18

2.16

1.30

Resistance Ratio (RR) =

Source : {urur ![firerur

LD-^ of BPH from Thailand (Vietnam, China)
50

LDro of BPH from Philippines (susceptible pop.)

(2553)
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Table 8 Recommended rice varieties resistant to the brown planthopper for planting in various provinces

Province Recommended variety

Suphan Buri, Nakhon Pathom, Pathum Thani,

Chachoengsao, Lob Buri, Saraburi, Phitsanulok, phichit

Chai Nat, Ratchaburi

Ang Thong, Phra Nakhon Si Ayutthaya, Prachin Buri, ]
Sa Kaew, Petchaburi, Nonthaburi )

I
f RD31, RD41, Phisanulok 2, Suphanburi 3
I

RD31, RD41, Phisanulok 2, Suphanburi 3, Chainat 1

RD31, RD41, Phisanulok 2 , Suphanburi '1,

Suphanburi3, Chainat 1

^6lr'Vlr6tq,j,e-3. n1J LI &'176/.n UN AJ teJ [Tfl']T6eJr Ltil n.:yi n 0 [?1

^ tr A A r a?
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e-n ur fi'.r'lv'l ( el r n n'j r 5 0, 00 0 rn"'r td uy tr.i'u,i'.1 r 6 o u
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Fig. 5 Light trap for monitoring the brown

planthopper outbreak

Fig. 6 BPH investigation by sweeping
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T:rr'[u ra3 n ua sT:n u{i s e, dn' n-er ir u ?r o g rl'r ? %'l
A X r oY
naJ101n lfln un:e too6[%1a1n

Rice Ragged Stunt and Rice Grassy Stunt : Farmer's Disaster from the Brown Planthopper

itron iournrqorf')

Witchuda Rattanakarnl)

Abstract

Ragged stunt and grassy stunt are important diseases of rice which are caused by rice ragged stunt

virus (RRSV) and rice grassy stunt virus (RGSV). Both viruses have the brown planthopper (BPH) as insect

vector. Symptoms of RRSV infected rice plants consisted of stunting and appearance of twisted leaves,

ragged leaves, and swelling along the leaf vein. Panicle exsertion is delayed and incomplete. Whereas,

symptoms of RGSV infected rice plants consisted of stunting, excessive tiller, narrow and yellowing leaf with
t

yellow to brown spots, panicles are not produced or produce incomplete panicles. Symptoms and disease

severity are usually depend on the virus types, variety and virus transmitted growth stage of rice. Controlling

methods normally are elimination of virus sources, planting resistant rice varieties to BPH and frequently

investigate insect vectors and diseased rice plants. Moreover, insecticide application is also recommended

when infected rice plant and 1 BPH /planUhill are found. During December 2009 to January 2010, there was a

severe outbreak of RRS and RGS in Central and lower Northern region of Thailand. At this serious situation,

controlling strategies has been assigned to achieve the high and fast efficacy in controlling. Hence, plough

was recommended for rice at seedling to tillering stage. lf 10o/o of infected plants was found at tillering to

panicle stage, remove the infected plants and burning or burying were suggested. lnsect controlling and

plough after harvested were done at booting and harvesting stage. ln order to interrupt BPH, RRSV and

RGSV life cycle, stop planting in those areas at least one month. Moreover, recommended rice varieties of

Rice Department should be employed for the next crop to prevent BPH destroying and infected of RRSV and

RGSV.

Keywords : rice ragged stunt, rice grassy stunt, brown planthopper, outbreak, controlling strategies

ut'to-oeia
ldiva

T:qr'luratnro.:rirr finrrHorfioarn rice ragged stuntvirus [[as[TntfiuxtGrrotrirr firrtunufiooln rice
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.in-unfirrrr'[ris niufirflro'rurlotflrrrxyfit<i'i:ru6'o nr:fl0.:niurird'oT:qrorrur:nvirtdTorriro-ouuai.:rotT:qr
,t v v (
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9q

Bureau of Rice Research and Development, Rice Department, Chatuchuck, Bangkok 10900 Tel.0-2579-3693

a,A - A?'r:fr1:'ttrrnr:rrx :-1il 4 ilLUvr 1 tJnrlnil - :,tnulu1.r 2553 83

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



I d X I q eq a ' d o a €1a.l [T€ltlj ul tqlu ttnr lTfl 1L14.0 n Luulflnrflna1{ LLnvR't F]tfiuon ounr.: ttnyeJnlTnlfiuo Ltl.llyt't.t14Tona urn'nr:

flo{niurir6'q 6o rirr:vusnd'rfitttonnotr.i'vfrnr:tnnn:r:suyrir?LLnnnofi.roon:rttr,i'air:ro:J3rurruoi'uufluT:er
vv<riv- qvs<riu%^ao-Y-dqrdj
nll{ljOUHJUtTnuoUn?1T0UA3 10 lltnOUEtUUilU[:etltnrillouilSo$]'t?11fl'tu :yUsfl1ra.:rTotn.:[nnunltnlr
6l e Vl - ai < A v v t r 5l Il ty t a A - da"Lvinuereruara.r 

ttnv'[nnnLqos.:uJorn!Lnuxud'x r{urirrnr::inn:o!"Lilri"Le.irioun'ir 1u6ou Liloaq?{arr']a9q

t o.J rilfi'u nrvloo f,rfrsrr n :r ruvtst tilunr:rf'ro"o ruy oirl orT:ertrHi n runsT:o ufi rr r6'u Lrnril n nd1?lra il rfi o'lilq
X I a? e q a'i r t v v dv

v{1ltllflun:3[oofluro1fl01lu1rLlJle.J'tLutriuvt Lot:lnnrtrrnu]iTljT0.11l0.JnTe.Jnl:lj'tx
o o u S 6t a T d X X i o? d vt

airrf,rolru : [:qr'[:rrain [:qrrfirruGu ulrfiun:rlqqRurenf, nr::r]J'rer nnurf'nlTfJo.lniuri'roer

eirdr
9 o v a oq, d
:J cu Hl dl 0 illl yt't L1i il a zu d 01 a.01't? Lfr ufi 't u [Lny

eir zu ntri'rn roEr :n :-oru r fi r :r u'loi'lu uu 
qi n yil r iJ usir ur u

qq

a a i^ vv , r
il1n fl0 9t't'r8J[Rufi'tu?ltno01nfl9T1j1? totLn L:F] tliln.i

u d@ a & - - on v a Y X A
ttn 3 Ra't fi o :1 t T T't 3J ?1.t 1J'1't 1 rl^,tT Ltfl 3? T1 l T ?1.t l.{LU 0.1tq

a de ia uaa
01ny\i1,[r'1'l'l ?1eJ n 6Ufr3J:Jnq t[nyOT.]91'l3J A?1il fl 0.JR'lT

9q

I o.r a n 1 o eJ-n o rvl il ai"r ur r uqi oJ: er rrn r LL eJ d.] d'o rli1 x fiq
a v dv Au ,l

flI fl nJ 14 :O 1 l 1.lflJr X y] qt"t Urr Ud OT:qr ttn y tLil d.J fl 9t TlJ't ?q9g

d'rrrn lnuo:n::J nn6oqi oniurilul3ur rxn{r.:ltr.: unrg
A-

! fl R A A t U O.t n t[H d 1 U A O T:et Uin y U al n.l e-o:lir r nr eJ r :ns rs u
, c |' v du Z v u X^a

1j:lt 9l'l 1lj',] 14't n1 U"ll1 1 1 t Utr',A1 il?]'t ltUU tO U0 n 01 n U ? I'

nr :r.J fr ri6 oir.r 6l fl o { [ n ]eel rn rfi '[&j ru ilr s fl il fl t o'[el 0 na
u Ulv r 6lq d a d a

sr'0.:'Lo'rrri nr : [r'r il fr e ilnf rrn yij u o'sr:r fl .J uio sJ1 n ni't
a " :- 

t- 
-no -r d

?'l m't.1 :1T nl T tturill n1 : Ltfl'tTtl 0.: n un1 s o tT€l lt T 0

' ivr' - g 
^fl'l:sJ'l [lil fl .] il teJ n n qt 0.t yt.tTl,[9] 0 a:1 [Ln y:y u r t'] n'tq

A q- r 6l sa I u v
?t Fl ? T tT n 0 Ly r n o n1 T:r L1 0 lJ 0.i [:n tLfl 3 tL8.J n.] 9f n:lJ't ?

oAday

1'l I Fr',l'l 3.J I R U 14't U t[ n 3 fl fU I d U zu fl t{ n a 11']qu

luu::orT:qrrirrfi fi nr ru qrrfi oarn rdotr:-ariu
v e - X u @ vt ee o 

t 
dt

91 1.[fl 't ? 0 3 T]J tT 0 tX T fl tO 9l 0.J 3J tLil A.t t I Ul\'t 14 y ( i n sect
X u - r r q eu

vector) 1,{1 LT A [1 Tfl fl'] t14 9l lTfl [J'] n 1 U ?1 A fl Lil n L 9l 1.r1j'r',)

X t a?'
tv'{ n U nTs Lo 9t flul 01 n (brown planthopper, N i I a pa ruata

I u g e n s ( Sta I ) ) riJ u LL ru n r er''or Srir r fi fi er I r al rir nirltu ul Erqo

t,rlTa :J:sil'ru 1{onatR oxr e.J rAufl I u fi rff oduqrn nr:
^ZNyeqqnuul tn U ifl o.rer'ralirx yr'rlr,i'1ff o ornr:hri 6ropperUunr;q

rrd'r u-.r rii u uru d.: 1 t1 u rdlvlx iatl rat n (i ce rag g e d stu nt
vl oaX

v/rus) [[flv t?TflLlJUxtqiU (rice grassy stunt virus) \il
ri r r vr o orlra*'nir oi'urir r 1 u u :l o.r ur vir tri'qi'urir r u iJ uI: o

turain (rice ragged stunt) unrT:etfiu':rGu (rice grassy

stu nt) ai.: zu ntri'zuff nrirr n or d.: o d1,r aJ1 n r-Lr.: rrvi.:T:er fi

o?r rJT1.[rrr.:yirtr,i'qi'uritr uft uHl u flJ1noilvlrj sr arr:n rfi u
9

84

i ^ u-
tnEJ'tzuflilno to

: s a? s
nl:T3u't etlj 0.1 ril ff u n:y [o o fi ur En o l:erlu ra3 n

rdSAa
rra;lrorfiuxrGu rfiorGouf,urrnal 2ss2 - oi'uii zsse

uuai'ir rn:sn:n:luynr lfi"ufil o.: ulonrerR n1.t rrnsRlqr

r n fi o n o uai r r :l n n rir r d'uf,'oi'r urr u u n #u n : sI o o fr$9
7 ,a , % y " X

u-t 9l't fl tt a n tl : 3 fl :t 1l il il't R 1 T tlJ''t rl n 1 u I 0.t t y{ d u

n::Ier o ft f'r en n T:oh rai n uun rl:qr rfi u r 16'r vr".: drfl u

runa1nr1o'rli'r'r rrjfi oria.:arrn o rir,:fi'lriLn u fi e.J1rioilq
eiia,ifiorornrfi oij zs+s-2550 R1r.r:oi;d#.iailfiuxJa

tl u o ur er il :y R! fl 6U il t n1 :Ty u't qr lJ o.t rn 6'u n :yI o o fi
3 9r e a r o 3

1.t't 9t''l n :'l lJ ?1.1 t:o t:l fi .1 n ttn 3 LTfl t?J El ? to u 0 El't.lT1.[ ttT.l

[r n v n ir.J I x r'r t u uu ra ai t :l n n rir r sfr firu r-l :s n o I n-u fi
{o

:J :r rr e6 u 16 r un y RH nr yl n a,i r | :r al d'u t::ru tr 6
o6,vt Z Aa, u, v t a v

Yt't 114 tl T 3 t yt ei r { fl 't 3J ?1 [ | 1.{ zu fl .] 0 0 n lJ't ? t t u t o u x n Lq

il :v rr e'lil EJ'[ri ar en :n ai.: o o n rir rtd'sn ru :J3rur rufi u er u
, e a,i 

'air o o n"luflJff nirurur :J3rur r*er':r ru si'ornr:uny:rerr
edtlaA&

1J't't lunn10 [flna.]tl l3J3J1nlju

" -.:noitt 
rn :gq:n:vlil u6.: :J n nrirra'lnRR1'lnlTilo.Jnd1't tn:gq:n: lyt uQ.]: s

VA
R1*0 U'r.tR't'r.tfl x'r.: 8Jn1Ttfi el:o:lnr::J a n a1 nfll il3 1 -

Y;=,Zs
z ori.: rfierrilil 5 Fr;.l nlutu z fl unvtuulaTail:synl.r
Aa , ? a a &e dt
fifiuraai.:urrr.rrrvi.l:Jnn{rrfft g oi.:'[u I iJ riJunr:

il
tvei-lVlra

lnnll?0u'r.tCI0tuo.in1,[tou Luiln'nilnu1 [nBa:nTg

lf r il fi q lt'u:fr'u n r iJ u fiq r''r fl .: fi nr :td'nr :*i r u ru n.: o rir.:
cqq

'[ri n n oi'o r un s rff unrr ildr ril u qr-o:n::il rr 6 n n vrh nr uq{fl
X i a? ^ & , X.,

t[dy tl 1 fl u nTy Lq o flu'r911 fl tn o nlTo 0 u'r til nlutl]1.[

nr iraeyirtd'rlern.rd'elrTfiqiufi ar:J3rur rxduo rir.::r o r5r9q
voeql

tt R g Tg L'l 9l tlJ1 ?l 1 n 1 U 1''l ? tll [[:J n'] il'l [lJ q n 1 n n n 1'J ltn v
a , Yq tu dv A- v d

R1 Ft [14 U 0 9l 0 il nl.: ?'t.i [lt?'t Ur'fl 't'] ?'l 91 1 1{?1't U Un r T{ l,lr',cq
i i ^ | X-
0u 6l il tnBoTnTilil eJ u nn uonolnu u.l?'l un't:T3ln o

r atI:otrra3nunvT:eru6 ur r6'utuurj nrurfifi nrdu

Thai Rice Research Journal, Vol.4 No. 1, January - June 2010

Bure
au

 of
 R

ice
 R

es
arc

h a
nd

 D
ev

elo
pm

en
t



I a? d v
nTy Lo 9t fl l.n 0't fl :3:J't q 0 n o't u

T:or'[uraSnzoozlre

T:ohrat nvriofi un uor:n:6unir "I:osi" rflJul:e
g j" u s A - 

q

rir r ff ofr n'o [: o H fi .r fi rJ :ri6 nr ::r :l r o un r yi'r €r ?'r a.J

o^---
[flu14'.ru Lfin!zufl r]nallrxtl,[11aulrdilTy14'1u T:efi
A a atM - o & s oB
fi mr ru qr rfi o or n ufi o'[r io fi nnr6 u n:y [q o fr ur o'r o uil u

ttsJ d.0 1^r'r14 vdr'[':ia'[:Jrir un o o aid'urirr
a

*u - c
[?i a hT6{6{',r [14 ol?J O\r [:O

9

Rice ragged stunt virus (RRSVI d'oaritu
a

Oryzavirus group fi::Jir.rauntflLLUl polyhedral

rul q r#ur.i'r fl urinnrt 50-70 l.nTureL or: (Fig. 1 ){

a-n ur*c o r n 1 rfl o r cirtfil e fi riJ uT: o
i<, s a a

oi'us"r r ff u fl u l:ertr rat n u mo { or nl : r;r"u l 6 s un :r
dvl,,j"-YrraqdAAe

LLn:u LeJ fr.J tyt']ll €l1T nl ouflun?lil n n [:J eJ dtl ul LlJ tJs
qZroa-,adti
Lr uerr ttnvau il or u [rL:-r o ril u[n6 ux rlunn uilr LGrilfl
d,qaqqO'

rE u n'ir'hra3 n'[u'Lra e.i un nd'r n'ir :J n 6 r o :rt:r uu'i.:i u

tr n.: #u l #ut:-lrl r rLi r riJ u ruur ulr yYr fi tr ur n, nr r1:r
A vq A & Xaa q , ,i dt
ry.r r fl 1.[ t:-J ?1 1.[1*1r UUIJ fllj't ?tUq O U rr:n qi O rur i:J 6 U U Uil Us
aZ a Z y e - A a, f e
fll,[1 n1 nfi T0 u1 n1 n ttj ilJ 9tu111 ?'t LlJ U ITO 0 3 0 on:'t.1Tl

6f v ivf , d d a dt , q

rrnvLilT'tnil [3.rflil]JTr[ rsJdonLrludxl.l[unJ (Fig. 2){u
ia, I q

zu n zu ff Errir r fi uij u l:n'h rai n n q n.l :J:; aJ'r fl.r 30-70 %

Fig. 1 Rice ragged stunt virus (RRSV)
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f) delay of panicle exsertion

Fig. 2 Symptoms of rice ragged

ilnrrnrrJ - fint.lrut.l 2553

g) incomplete panicle

stunt

a) stunted b) twisted leave c) ragged leave

e) vein swelling
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Table 1 Historical records of epidemic areas of rice ragged stunt in Thailand

Year Variety Epidemic area (rai) Farmers'field

1977

1980-198'1

1989-1990

1999

2005

2007

2008

RD7

RD7

SPR6O

CNTI, SPR6O

C45, Khao Pathum,

Pho Thong, No. 17

200

200,000

3,800,000

5,000

Bang Nam Priao, Chachoengsao

25 provinces of central region

central region

Phitsanuloke, Pichit, Nakhon Sawan, Chai Nat, Sing Buri

Pathum Thani, Nonthaburi

Prachin Buri

Kamphaeng Phet

400

- = no record

Source : flerao e$2), ar:r udyflrrw (2533), et'rr"r (2543), irror (2548)
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Fig. 3 Transmission cycle of RRSV and RGSV without transovarial passage

a) rice stubble b) grassy weed

Fig. 4 Host plants of rice ragged stunt virus
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Fig. 5 Rice grassy stunt virus (RGSV)
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Fig. 6 Symptoms of rice grassy stunt
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a) rice ragged stunt b) rice grassy stunt c) rice plants showed symptoms of rice ragged

stunt and rice grassy stunt

Fig. 7 Epidemic of rice ragged stunt and rice grassy stunt in farmer's field at Phran Kratai, Kamphaeng Phet

in December,2009
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a) rice grassy stunt b) rice ragged stunt c) rice plants showed symptoms of rice ragged

stunt and rice grassy stunt

Fig. 8 Epidemic of rice ragged stunt and rice grassy stunt in farmer's field at Don Chedi, Suphan Buri in

February,2010
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