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RD14 Rice Variety

Naethchanapong Wongburi” Montol Boonyarit” Pote Watjanapum'' Preeda Saengyai”’ Supanee Jongdee"
Walaiporn Sanvong'' Jitkorn Nualkaew" Satit Intrawoot'' Pannee Jitta" Boonyong Worayot” Pannipa Yajai'’
Kulchana Kessuwan' Kanjana Piboon"’ Prateep Pintanon” Sakul Moolkam® Jarunun Tuntiworawit”
Vichai Kamchompu® Pornchai Taeja” Nipon Boonmee®” Chanai Sornchai” Pairoj Chotnisakorn®
Nantha Ananchaipatana” Nithas Siddhiwong” Manoch Pukkieng” Tawatchai Wa-Him® Sudjal Matiyapukde”

Sivapong Nareubal’ Nongnuch Pradit” Prapaipan Koeinn® Sutira Moolsri”

Abstract

Most of rice cultivation in 9 provinces of upper northern region is glutinous rice particularly, in we.
season it is about 70 % of the whole rice planting area. Farmer's favorite varieties are RD6 and RD0, which
are low-yielding and also susceptible to blast, bacterial leaf blight, gall midge, and whitebacked p'arthopper.
Therefore, high-yield hybrid sticky rice project was conducted in 1991 at Phrae Rice Research Ceniei. PRE92039-
13-1-2-2 was obtained from double cross of IR54883-8-2-3/RD6//IR54883-8-2-3/KDML1C5. *has been officially
released and registered as certified variety, called "RD14" by Rice Department 's Variaty Approval and Released
Committee. Varietal potential was evaluated under intra-station yield trials, inter-station yield trials and farmer's
field trials, including production stability, resistant to important diseases anc insect pests, nitrogen responsibility,
physical and chemical properties, cooking and eating quality as well 25 farmer's acceptance. Total trial period
was 16 years (1991-2007). It can be concluded that RD14 is photoveiod-insensitive glutinous rice with 105-
120 cm height, harvesting date 134-138 days, average yicld 866 and 711 kg/rai in wet and dry season
respectively. Its yield is higher than RD10 and Sanpatorig 1.13% and 6% respectively and higher than RD10
about 14% in dry season. It is long grain glutinous r.c2 with good milling quality, rather tolerant to blast and
bacterial leaf blight. This variety is suitable for sultivation in irrigated area of upper northern region. It can be
grown throughout the year. But great care shodid be taken because it is susceptible to gall midge, brown
planthopper and whitebacked planthopper.
Keywords : RD14, photoperiod-insensiive glutinous rice, yield, physical and chemical properties, milling

quality, cooking aind eating quality, blast, bacterial leaf blight, irrigated area, upper northermn region

1) 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. 0-5361-7144
5) Samoeng Rice Research Center, Samoeng, Chiang Mai 50250 Tel. 0-5337-8093
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Tulasiawvastnanug nat4 laoldilululasiau 6
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Wasweda dgsne nn/li uszllolwunmBon dam
4 nn./l3 -ﬁ—u?mn’nﬁguﬁ"ﬁuﬁnuwi audiTudn
vl bazgudiaudigoeny
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na14 51 2549 enuilunsft a.899 war 8. 39%% .U
TIMIUNBAINT 20 Uaz 5 T8 e e 1 2550 09
WTlEAun17 8.809 0. 598% uaze.ifes 9 uns
TIMMINBAINT 45 25 Uaz 6 Y18 WAL UaznQ
w3 7 8,889 2.UNT TIMIRNEAINT 60 T8 LAy
wanTusziduavassn B finEaINTeaNTY uas
m@]mﬁwuﬁaﬂnﬁu fla ANWMEAW 329 LWAD
HAKAA fan W seduuasiudsemu waeand
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dhawug nat4 fludhis e PRE 92039-13-
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HABNTTAATIRIAM A TSN TIUNTTN mim’]ﬁuf
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(RD14)

1. ahanedszinug

dawut nu14 Hudramiiorlaildataus
wishaas euuds luwssmuluddes (Fig. 2) anu
gam‘é’%u 110 . angjaanaan 75% lade 105 T (Table
1) e Lifien 134-138 i ALY ady 29.39
Ty, Trewinunes 2udn aeTeem manmAe
flade 166 WHaA9 Gawan 85% waairathunana
w1648 (Fig. 3, 4)

2, HANA®

2.1 maSuuAirunananluan1d vinnns
ﬂﬂaadﬂﬂuﬁ%’ﬂ%'ums‘ Tunaun 1 2542 uaz 2544
TIWRUE N 14 IWnaniaais 680 nn./l3 Indidusiu
wiuiaes 1(684 nn./l) udganiwug nu10 (554
nn./13) 23% sulunguntl 1 2543-2545 dhaiug nu14
Tnandaiase 659 nn./l3 goniiugsutheas 1 (637
nn./19) uszWud nu1o (616 nn./19) 3 uas 7%
ausay lapsandrwug nu14 Tvnandandy 667
an /13 gendiugauthaes 1 (656 nn./l3) uszug
n210 (591 An./13) 2 uas 13% ausI9U (Table 2)

2.2 MaSUUAHUNRNAATENINANTH AN



i
TREANH3H21

Fig. 2 Plant type of RD14

Table 1

Flowering duration and height of RD14 compared to RD10 and SPT1 in

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

Flowering duration (days}' Height (cm)
Varely o001 2002 2008 2004+ Avg 2001 2002 2008 2004 Avg
RD14 100 110 1684 7 160 105 120 105 110 105 110
RD10 98 108 104 - 103 110 97 107 - 105
SPT1 100 114 11 108 108 102 99 109 107 106

1) Flowering 2! 75% of the whole in plot

mmﬂamﬁﬂuﬁ%’m’ﬂ 4 UWAI URzLURIVIAREY 1 WK
Tugguwndl § 28442547 wudn nsoudfivims
naaed lull 2644-2546 danus nu14 nandags
nikiERtneas 1 uas Wug n210 lasdianuuan
SN UNIRE A um’i’ummmﬁaaﬁguﬁiﬂﬁﬂ
vl T 2544 guidisudrauws Tl 2546 UMY
naaadluil 2547 ﬁguﬁé’ﬂﬁmmi waziinglng 9
HANRATIWUE Nu14 "lahmmdwmeaﬁﬁﬁ'uﬁuﬁ
futhaes 1 atwlsfion Tavadon 4 9 d1owug
nu14 Wksndawnds 756 nn./l3 FINIWE NU10 (626

10

- = not detected

nn/l) wazwussuthaas 1 (674 nn/l5) 21 uss 15%
PNRIAL (Table 3)

2.3 maSpuifigunandaluurmegs an
mnasadlunggund 1 2544-2548 szpziamn 5 T Tu
Yol 27 Wi WA 60% TaITUIURINUTINARB IV
wua T12Wus na14 inaniageniuazianuuan
danasfi@niuiug nu10 lapdwug nu14 14
nakAaLaay 666 nn./l3 §INTIWUE nU10 (590 NN/
19) uszautheas 1 (631 nn./19) 13 waz 6% auaney
(Table 4)
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Table 2 Yields of RD14 compared to RD10 and SPT1 in intra-station

yield trails of irrigated lowland rice at Phrae Rice Research
Center during 1999-2002

Yield (kg/rai)

Variety 1999 2000 2001 2002, e

WS DS WS DS DS (%)
RD14  633a 567 726 738 671 667 113 102
RD10  487b 523 620 694 631 591 100
SPT1  606a 543 762 752 615 656 100
CV(%) 124 60 127 107 121

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

significantly different at 5% level by DMRT

, DS = Dry season, WS = Wet season
Source : guiITBTIUWT (2542, 2543, 2544, 2545)

saumanenaslugguila T 2544 2545 uae
2548 Twifasl 4 ue wut g nu14 Wuania
way 711 nn/l4 dapninwugsuthass 1 (763 nn./
14) 7% ueig inisiug nu1o (623 nn./ls) 14% (Table
5)

2.4 (wAusnwmilinanda andaya
waninveatiug nu14 AldanmanlFouie
nanAaluin g lunguidl 2547 sy Edillag
uszngwill T 2548 97w3n 6 ulay Ipmsianiosmw
WAHRANINITNI3UY Eberhart Uad Russel (1996)
wuil T 2547 leaunisatsoinuania y =
743+1.53 ins Uazil 2548 £ 6U7+0.68 ins (i = Af
FNWLAaRa) INRIRIIAINGT? ArFulssEnT
Sinsat () Tflarneand1enegda wazd1any
iauulaswiualennuudsisu (deviation mean
square) FiifeuuandIIFEaTUIY Tanfie
mﬁ'mmmiﬁwg@ usa9d1 T1Rus nu14 BisdiaTnw
Malieantad mmmﬂgn"l@’mmﬂﬁuﬁ Tanann
Wadaninannudansaniatian (Table 6, Fig. 6)

2.5 malvnandalurnnsans lungwil 1
2550 KANGATNINUT NU14 NNMINATBLUREIAMT
aafiTuasnueasnIuiuA 8.889 LUNT YR

12

a.llad uas 8.8 Waiw Linnu 840 900 uax 815
nn/l3 s nsumImasauLasIam I Tua
inseIng Znplamianfivnuueslasainm aInNwI
Ways wmu’!.uawLﬁﬁ]waf:mw%'mumﬁqmq RENANLIT

= | e ; o a )
‘ﬂ“ﬂﬁ&}’ﬁ ATV 2T VL@INRNQG'I 789 ﬂﬂ‘f‘l‘i’

3. ﬂ':nm'f'mmmiafmLl.azl.maaﬁ'ﬂgﬁ"nﬁ
damn

3.1 Iznlwal hawug nu14 doudrasiunu
wisdwunugodalzalngd duduaniunuisutnag
1 ami’uﬁg’maﬁ%' bihausigesraw 1 2547 unzgueivy
dauws 11 2548 wut awng nu14 daudhsdauus
aalsalnd (Table 7)

3.2 Ispwauluwdy 472%us no14 durm
wisdunugsdalspveuluwdy uniull 2547 i
wuh TrawuE nu14 dewindeuue 1uﬁmﬁ'ﬂ'ﬁ1ﬁmf
futhaes 1 ﬁawﬁ'ﬁaﬁﬁumuwﬁﬁmmugwiaka
vauluuis (Table 7)

3.3 uusILa TWUE nu14 daukadans
Rl R AU uTAU e 1 uaz
nu10 (Table 8)

3.4 wdunszlna@mires WUt nu14
danuanndansrapveswasnstlaaiiies
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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 Yeiriely Yield (kg/rai) Index
PRE CMI CRI  MHN DLM  Avg (%)
2001 RD14 779a 934a 788a - E 834 122 111
RD10 706ab 643b  696¢ - - 682 100
SPT1 650b 851ab 755b - - 752 100
) CV(%) 85 8.2 6.0 - -
2002 RD14 849a 911a 807a - 597a 79 127 114
RD10 751b  673c 753c - 437b 554 100
SPT1 705c 832b 793b - 449b %, 695 100
CV(%) 6.2 2.1 6.4 - 1478

2003 RD14 820a 800a 895a 754a( Klza 774 115 115
RD10 778b 580c 710b <584bc 439¢c 620 100

SPT1 810a 747b 657c. ( 653b 506b 675 100
CV(%) 89 32 78BN 117 130

2004 RD14 638a 691a C780b - a 703 99
SPT1 6352 087« ) 827a - - 716 100

CV(%) 133 6.6 5.3 & =

Avg RD14 772 834 818 754 600 756 121 112
(kg/rai)  RD1Gy .45 632 720 594 438 626 100
SPt 700 779 758 653 478 674 100

- = not gonducted

Meaiis in the same column in each year followed by a common letter are not signifi-
cantly different at 5% level by DMRT

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

DLM = Dong Lak Muen, Fang, Chiang Mai (experimental field)

Source : guﬁ%’uﬁnuwi (2544, 2545, 2546, 2547)

= s <l e =
T Un 4 ﬂlJ‘l.l'ﬁ 1 40NN - URWTEU 2553
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Table5 Yields of RD14 compared to RD10and SPT1 in on-farm yield trails

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

Yield (kg/rai)

Variety 2001 2002 2005 Index
Wiang Sa, Tron, Mueang,  Long, Avg (%)
Nan Uttaradit Chiang Rai Phrae
RD14 554b 488b 889b 911a 711 114 93
RD10 376¢c 508b 865b 742a 623 100
SPT1 665a 589a 957a 841ab 763 100
CV (%) 73 6.9 29 1.6

Means in the same column followed by a common letter are not significaritiy
different at 5% level by DMRT
Source : g ITLTIIUNT (2544, 2645, 2548)

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

lowland rice in wet season, 2004 and 2005

Yield (kg/rai)

Variety “%—  Mean Dev. MS b
1 2 3 4 5 B 7 !
WS, 2004
RD14 664 830 606 874 741, - - - 743  4,006ns  1.53ns
RD10 707 743 614 783" 644 - - - 699 1.834ns  0.96ns
SPT1 644 793 581 (535G 7582 - - - 660 1,4528" 0.61ns
Environ. index -17 86 75 40 30 - - -
WS, 2005
RD14 571 . 1386 - 742 - 543 604 495 607 1,632ns  0.68ns
RD10 574620 - 764 - 513 457 317 540  901ns 1.20ns
SPT1 526 720 - 827 - 489 539 417 586 4,948ns  1.14ns
Environ. incdex. 29 68 - 173 - 43 28 -199

- = not cenducted

{ > iieang, 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)

Source : gutﬁ% BT UNT (2548)

MM TN 4 adun 1 wnnew - Sguwinw 2553
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1000
WS, 2004 z ®)
] @ a1
800 D & w3
£ 500
g Location :
2 400 4 — § (RD14) = 743+1.53ins (Dev.MS = 4006ns) (1) Mae Taeng, Chiang Mai
= -~= § (RD10) = 699+0 96ins (Dev.MS = 1834ns) (2) Pai, Mae Hong Son
200 - 4 (SPT1) = 660+0.61ins (Dev.MS = 14528") \8) Mueeng, Chiang Rai
(4) San Sai, Chiang Mai
0 (5) Mueang, Phayao
I
-100 0 100
Environmental index (i)
1000
‘ WS, 2005 ®)
800
; |
o Lasétion -
-
; ] (1) Phu Phiang, Nan
E (2) Long, Phrae
" (3) Pang Mapha, Mae Hong Son
200 ===y (RD10) = 540+1.20ins (Dev.MS = 901n5) (4) Mueang, Chiang Rai
¥ (SPT1) = 586+1.14ins (Dev.MS.= 4948ns) (5) Mueang, Phayao
0 r T r (6) San Sai, Chiang Mai
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Environmental indexy()

Fig. 6 Response of RD14 to different&nyironment compared to RD10 and SPT1 in on-farm vield trails of

irrigated lowland rice, wet season 2004 and 2005

(Table 9)
; = b & = 5
3.5 (WRLNITIAANSIYTI UIIWUY NU14
i 4 e J‘ S
gaulanIndanITniaiptasinasnzleansauna

(Table 9)

4. pasdpuanassaialulasian

Tangwnd 1l 2544 ﬁguﬁ%’uﬁ'nuws’ wui 917
wutodi4 Winsndngeganisanielulasion 12
fin/ls Lwi"lajﬁmmuﬂn@hamaaﬁﬁﬁ'ﬁjﬁé”mﬂﬂﬂ 0
uaz 6 nn.N/13 Tasdimsmausuasdadslulasauld
Gnda1 6 nn.N/13 ﬁguﬁﬁhﬁ’m‘imlﬁﬂ TIwug
nu14 seuFusddail u'luI@ISLa]uﬁﬁqﬂﬁé'ﬁﬂ 12 nn.N/
5 Tasnandaldfianauandanissianufisam 18

16

nnN/ls Lm:ﬁguﬁﬁﬁ'ﬂﬁ’nv‘ﬁmmﬁ TWUE nu14 aau
auaddiail u"lu‘[mwuﬁﬁqmﬁé’mw 18 nn.N/15 lae'lal
u.@mﬁ'mmaﬁﬁaﬁuﬁé'm‘lﬂﬂ 12 nn.N/13 (Table 10)

dulunaurll U 2547 ﬁg‘mﬁiﬂﬂﬁwumma:
auidAdednaFoslna wud d%ug NU14 aauauad
daflululasiamiuiuy quadratic ﬁﬂuﬁ%é’ﬂﬁ’ﬂ W3
oy =-0.25¢+ 11.2x + 520.21 (R® = 0.81 ns)
Iﬂamauauaa@iaﬁu‘lulmumaﬁq@ﬁé‘@m 6 nn.N/13
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Table 7 Reaction of RD14 to blast and bacterial blight
diseases compared to RD10 and SPT1 at

different locations in wet season, 2003-2005

Varisty Blast Bacterial blight
PRE CRI CMI MHN PRE

WS, 2003

RD14 R R HR MR R

RD10 MS MS HR MS R

SPT1 MS MR HR MR

WS, 2004

RD14 HR HR HR MS MS

RD10 S MR S MS HS

SPT1 HR R HR R MR

WS, 2005

RD14 MS MR HR = HR

RD10 HS S HR - MS

SPT1 HR HR 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 susceptibie; S'= Susceptible,

HS = Highly susceptiblz (IR, 2002)

Source : fUITLTUNT (2546, 2547, 2548)

TrmTITmMd U0 4 adui 1 unTed - Sguiow 2553

Table 8 Reaction of RD14 to rice gall midge, Orseolia
oryzae (Wood-Mason) compared to RD10
and SPT1 with standard check, conducted
in green houses at Phrae Rice Research
Center, 2004 and 2005

Variety %damage Score Reaction
2004
RD14 258 ! S
RD10 483 ;
SPT1 iz 7 S
RD1(suscept. ck) 522 9 HS
RD4 (resist. ck) 14.7 5 MS
Muey Nawng 62M (resist. ck) 7.4 3 MR
2005
RD14 241 7 S
RS 309 7 S
SPTY 249 7 S
D1 (suscept. ck) 216 7 S
RD4 (resist. ck) 11 1 R
Muey Nawng 62M (resist. ck) 0 0 HR
Score  %gall midge Reaction

0 none HR = Highly resistant

1 <5 R = Resistant

3 6-10 MR = Moderately resistant

5 11-20 MS = Moderately susceptible

7 21-50 S = Susceptible

9 >50 HS = Highly susceptible

(IRRI, 2002)
Source : gwiILTIUNT (2547, 2548)
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Table 9 Reaction of RD14 to brown planthopper (BPH), Nilaparvata lugens (Stal) and whitebacked
planthopper (WBPH), Sogatella furcifera (Horvath) compared to standard check, conducted
in green houses of Rice Insect Pest Research Group, Bureau of Rice Research and
Development in 2007

Source of BPH population tested Source of WBPH population tested

Variety

PRE TAK PSL KPT LOI NAN SPR PTT PBR
RD14 HS HS HS HS HS HS HS HS HS
PSL2 (resist. ck) MS S S MR MR R R S R
CNT1 (resist. ck) MS  HS S S MS MR  HR S MR
SPR1 (resist. ck) HS HS HS S S S HS HS S
RD23 (resist. ck) HS HS HS HS HS S S HS 4S
RD7 (suscept. ck) HS HS HS HS HS MS HS F{ \s/HS
KDML105 (suscept. ck) HS HS HS HS HS HS HS S HS

PRE = Phrae, TAK = Tak, PSL = Phitsanulok, KPT = Khamphang Phet [ ©l'= Loei, NAN = Nan,
SPR = Suphan Buri, PTT = Pathum Thani, PBR = Phetchaburi

HR = Highly resistant, R = Resistant, MR = Moderately resistari, i1S = moderately susceptible,
S = Susceptible, HS = Highly susceptible (IRRI, 2002)

Table 10 Average yields (kg/rai) of R[) 4 w; different rate of nitrogen
application at various Rice itesearch Center in wet season,

2001 and 2004

18

Rate of fertilizer 2001 2004
(kgN-POKOa) \/ PRE CMI CRI PRE CMI
0-64 508ab 688b 587c  507b  706¢

6.4 699ab  818b 685b  615a  790bc

12:04 7032 867ab 737ab  596a  912ab
18-64 5740 10182 780a  62%a 927a
2464 . - - 671a 935a

30-64 . i - 6202 901ab
CV(%)fertilizer) 220 251 108 83 140
CV(%)(variety) 125 157 86 131 115

- = 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 : Hvient (2544), aniinasnsdifodlng (2544), guiindna

inalwal (2547), guiAdbdnaums (2547)
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Fig. 7 Nitrogen response of RD14 at Phrae Rice Research Center (PRERRC,
and Chiang Mai Rice Research Center (CMIRRC) in wet season, 2004
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Table 11 Physical characteristics and milling quality of RD14 compared to RD10 and

SPT1

Characteristic/Quality RD14 RD10 SPT1
Color: paddy rice straw with brown streak  straw straw
brown rice white white white

Size (mm) : paddy rice, length 10.54 £+ 0.40 10.66 + 0.41 10.55 = 0.47

width 3.0+ 0.11 2.85+0.12 3.03 +0.08

thickness 2.31+0.07 217 £+ 0.12 220+ 0.07

brown rice, length 7.55+019 7.63:0.18 7.40+018

width 245+ 0.08 2.30 +0.09 241+0.09

thickness 2.02+0.06 1.91 £ 0.06 1.891£0.07
Length/width ratio (brown rice) 3.08 3.31 RO

Shape slender slender slender

Paddy weight (g/1,000 seeds) 27.58 29.25 29.20
(kg/20 litres) 10.67 10:18 10.35
Milling quality" 53.34 25.01 50.39

1) Milling quality : very good = whole kernels and head iice »50%

good = whole kernels and head rice 4(,-50%

medium = whole kernels and | ead rice 31-39%

poor = whole kernels and he=4 rice <30%

Source : gUIILTIILNT (2550)
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Table 12 Chemical properties and cooking quality of RD14 compared to
RD6, RD10 and SPT1

Property/Quality RD14 RD6 RD10 SPT1

Alkali spreading :

1.7% KOH 6.6 7.0 6.9 6.9
1.4% KOH 55 6.0 6.0 59
Gelatinization temp. low low low low
Cooked rice :
aroma 1.0 4.0 1.0 1.0
color 6.0 6.0 6.0 6.0
glossiness 7.5 7.3 7.3 73
cohesiveness 8.0 8.0 7.9 8.0
softness 6.8 6.5 6.4 6.5

Alkali spreading value (1.7%KOH ) : 1-3 high, 4-5 = intemediate, 6-7 = low
Gelatinization temp.(°C) : <65 = low, 70-74 = medium, >/5 = Figh
Aroma : 1 = none, 5 = intermediate, 9 = high

Color : 1 = dull, 5 = dull or light yellow, 9 = very white

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

Cohesiveness : 1 = well separate, 5 = silghuly sticky, 9 = very sticky
Softness : 1 = hard, 5 = moderate, & =wery soft

Source : gutiIduNIUNUTH (2851

RD10

Fig. 8 Cooked rice of RD14 compared RD10 and SPT1
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RD35 (Rangsit 80) Rice Variety

Fontong Senawong'' Rangsit Senghaphan’ Krirk Ketkosol'' Somkid Vorawat” Surapong Potipibool”
Pakawan Kuanprasert' Chawalit Handee"’ Satit Tayapat” Kasem Soontrajarn" Suniyom Taprap'’

Kanjana Klakhaeng" Panpaka Sradokboa' Prinya Chinnoros” Surachart Prasertpong' Luechai Arayarangsarit'!
Vasana Panpeng’ Kingkaw Kunket" Adul Kridsawadee ' Kanya Chueapan' Sunanta Mueanpol”' Anchalee Prasertsak”
Sunanta Wongpiyachon" Siriwan Tangwisoottijit” Rujee Kulprasoot' Arunee Satawattananon™ Kasin Khamleksingh®
Benjapol Luadngern® Malee Thanaset” Piyapan Srikoom™ Opas Vorawat™ Piya Kulprasoot” Suchart Nagprachaya”
Supavinee Suongtoe"” Chalermchart Leuchaikarm®’ Ratchnok Chankhao"' Surapol Chatuporn® Bang-On Thamasanisorn®

Piengjai Nisaiharn” Surin Tritilanan™ Chao Obyam” Vilyu Wong-Ubol”

Abstract

Low productivity of rice in rainfed area of central region is due to the use of local vaistins 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:s#nsitive non-glutinous
rice varietal improvement program was conducted in 1979 at Pathum Thani Rice Rzsearch 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 hybnds for rainfed area was carried
out by crossing F1 generation of IR5201-65-1-2 with (early Pinkaew 27 x"Jao Luaeng 11). Then grow out F.
generation and F_ bulk testing with F -F, pedigree selection to detpiine its performance. Finally, RSTLR7909-
43-1-1-5 hybrid line was obtained. It has been officially ie!eased 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 arid 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 qualilies. This project had been carried out during 1979-2002, total 23
years. It can be concluded that RD35 is pi.otoperiod-sensitive non-glutinous rice, rather short cultivar with 132
cm height, erect and strong culm, sireigh! leaves, harvesting date is about the end of November-early December,
average yield is 650 kg/rai. The pieductivity is quite high when grown under acid soil (600 kg/rai), good milling
quality with 100% white grain. This variety is similar to "Saohai". It is rather tolerant to bacterial leaf blight and
whitebacked planthoppai. RD35 is suitable for planting in rainfed area of central region, particularly in acid soil.

But care should be taxen since it is susceptible to the brown planthopper.
Keywords : 'R 035, 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

1) Pathum Thani Rice Research Center, Thanyaburi, Pathum Thani 12110 Tel. 0-2577-1688-9

2) Khlong Luang Rice Research Center, Khlong Luang, Pathum Thani 12120 Tel. 0-2529-1185

3) Chachoengsao Rice Research Center, Bangnampraew, Chachoengsao 24150 Tel. 0-3850-2234
4) Suphan Buri Rice Research Center, Mueang, Suphan Buri 72000 Tel. 0-3555-5340

5) Ratchaburi Rice Research Center, Mueang, Ratchaburi 70000 Tel. 0-3273-2285
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Table 1 (Hzight, number of lillers and flowering date
of RD35 compared to KDML105, PTT60 and

RD27 in wet season, 1998-2001

Variety Helght e of Flowering date
{cm) tillers/hill
1998
RD35 127 15 20 Oct.-9 Nov.
KDML105 157 15 15 Oct.-6 Nov.
PTT60 171 15 14 Oct.-6 Nov.
1999
RD35 131 15 25 Oct.-9 Nov.
KDOML105 148 14 19-23 Oct.
2000
RD35 134 14 26 Oct.-3 Nov.
RD27 179 14 2-8 Nov.
2001
RD35 137 13 26 Oct.-2 Nov.
KDML105 153 13 18-23 Oct.
Source : gudiTudINIUNNIEL (2541, 2542, 2543,

2544)
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Fig. 2 Characteristics of panicles and flag leaves of RD35 in farmer's fielas at

. Saraburi in wet season, 2004

Fig. 3 Plant type and panicles of RD35
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Table 2 Yields, height and flowering date of RD35
compared to PTTB0 in intra-station yield
trails at Pathum Thani Rice Research Cen-

ter in wet season, 1988 and 1989

Variety Yield Index Height Flowering
(kalrai) (%) (cm) date

1988

RD35 512 115 114 5 Nov.

PTT60 446 100 146 28 Oct.
1989

RD35 557 125 124 4 Nov,

PTT60 445 100 159 28 Oct.

Source : gudILTILINIE (2531, 2532)

WU g nuds Wikawda 512 uas 557 nn./13
FNENAL FINIINUTLY UL 60 (446 Laz 445 NN/
13) 15 uae 25% aus1aL (Table 2)

2.2 M HUABUNRKRA TN INaNIR YIS
nasaslugudidet 5 uk lungui® Tl 2543-2544
wuh Frviug nu3s Linandaado 641 nn/ls g
ﬂdﬂﬁ%ﬁ:ﬂnumﬁ 60 aTIRanuEA 105 NU15 Was NU27Z
AelvikanA® 484 486 396 ua: 485 nn./15 ausTE
wIagIni WuiSuuifisueana 32 32 62 USL 32%
FNEIAL (Table 3)

atht TumnansaSoufiounEnaa lunquid
1 2545 lugudidudn 7 wis TediSenifiauiuiug
Unumil 60 Inenasd 405-uat ﬂ'ﬁimﬂw“'mfﬁuq
Bn 11 muug wudl TawWnE nu3s liinandagaat
ludududug luusazidsfivinimases lagls
uaw?«magwm-waéﬁﬁuﬁ 1-5 Tauaduliuansa 679
nn./l3 (Tahled) uanindnaiug nuss Winsnaa
@ mm‘smjgn"lﬁluﬂruﬁféaﬁamwu.wﬁ'ammﬁ’u
wIdenwineseulinantznudasdamslduanda

2.3 MAUTHUNBUNSHAN U T35 NS
nasesluwinuainsluviofians g 5 Sawia lunguadl
1l 25382540 Wi Fraviug nu3s linandande 661
/13 gandiusiSoudisy nu27 Lm:ﬁufﬁﬁw
ﬂgﬂ’luﬁ’mfi'u fa WuEImeuds 17 ussindaadsein

30

123 Gl huanaa 540 446 uaz 553 nn./13 awEey
W3agINdn 22 48 usz 20% ANEGL (Table 5)
daun lungquiil T 25412544 vinmaneaaslu
wnEAINTINY BN Bn 3 SamTa Wi TINUS
n35 linandaads 600 nn./ls ganITWuILS Y
Waunumil 60 Lmzﬁ'mfﬁﬁwﬂgnluﬁmﬁu faam
PanuULA 105 RadLn Wwiasssin 123 uazinaas
nas FalWnaniia 517 466 531 552 Lax 320 nn./ls
WIagINT 16 29 13 9 Uz 88% MW 1AL (Tablels)

2.4 maSeufisuasndaluaniwdunl il
ngwll 1l 2544 ﬁ':ﬂ'ra‘mamﬁﬁuﬁ%'ﬂ‘fnL|°qmm1‘1
(PH 4.37) URLEUEITLTIARBINAIL (H 4.5) WU
T1Wug nu3s Iinania 469 nn/iefaidu 72.1%
mawaNﬁﬂ’luuﬂmmdﬂmﬂamwm Iumm:ﬁv‘i’uﬁ
wsufsumudun SR LLa:ﬁuﬂﬂﬂuﬁuLﬁm
n1 IWnande 390 s 376 nn./ls audl 74.7 uas
68.9% Baanarna lwlllasflatlowasine a"mﬁguﬁ
FTINNEING T 1wt nu3s Tinania 453 nn./
13 Aol 115% mammmﬁ@luuﬂmmﬁﬂuwamw@]
mmzﬁﬁ’uf IR42 uaz nu1 Iwandea 351 uaz 335 nNn./
15 @auiln 76.1 uaz 64.5% ’umuaw'ﬁ@iuuﬂmﬁlﬂﬁa
WariWe (Table 7)

lunauntl 1 2545 wuin ﬁguﬁﬁﬂﬁ'mﬂﬁumﬁ
Tt nu3s Linanda 560 nn./l3 Aaudlu 84.0%
wawawﬁw'lwﬂmﬁidﬂuﬂaau«lm mmxﬁﬁuﬁ:t.ﬂ%uu
Wnunudiwdses nu27 Wwsnda 457 nn/ls fadlu
76.6% maanaufmhttﬂmmdﬂ LR dmﬁgrmf
ApIINREINEN T1IWUE N935 WiNaHGn 295 nn./
15 Aauilu 75.8% maaNawﬁmlutl,ﬂaaﬁ'lﬂfﬂuwﬂmww
mmzﬁﬁuf nu27 inanda 221 nn/l3 fauflu 86.3%
YRINANAR Lt mﬁlz«iﬂ uWasiWe (Table 7)

2.5 nrinageunanialuutasduiSarves
tnwasnT (pH 3.59) Tulassmswandwiiasunan
WIZTITANT 8.0903nH 2. unTwien 1 2544 w1 1
wuf nu3s Winanda 602 nn/l3 gandviugulfoy
Wisanimaniza 105 (438 nn./15) 38% (giual, 2546)
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Table 3 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) Index
PTT CHO KLG SPR RBR Avg (%)

1991 RD35 582a B828a 666a 6252 593a 659 122 136
PTTE0 588a 484b 535a 520a 575 540 100
KDML105 417b 507b 391b 6540a 563 484 100
CV(%) 9.7 129 186 202 109

1992 RD35 692a 733a 855a 6252 733a 728 167 135
RD15 477b 361b  521b  335b 490b 437 100
KDML105 550b 497b 636b 436b 570b 538 100
CV(%) 11.1 128 89 8.8 8.8

. 1993 RD35 488a 715a 673a 570a 264a 542 447 )131

RD15 275b 347b 521b 457 178b 356y Tu0
KDML105 410a 336b 508b 581a 238ad 414 100
CV(%) 11.7 132 116 111 202

1894 RD35 518a  643a 1,138a 717a s34’ 771 123
KDML105 547a 348b 884b 60%/\, /48a 627 100
CV(%) 107 166 1054 2.1 135

1995 RD35 703a 572a B1%a ¢417a 670a 635 126
PTT60 536b  322b 503b 474a 6732 502 100
CV(%) - { - - -

1996 RD35 6062 O04a 667a 719a 715a 642 129
KDML105 4840 375b 588a 725a 351b 499 100
CV(%) 74 248 149 241 230

1997 RD35 410a 608a 598a 580a 701a 579 143
PTT6ER 380a 426b 235b 328b 653a 404 100
CV\%) 115 183 118 162 174

1898  RDRE5 815a 656a 370a 469a 662a 594 127 122
KDML105 573b 463b 308a 320b 667a 466 100
PTT60 679 442b 331a 349 634a 486 100
CV(%) 10.2 134 88 105 186

1999 RD35 772a  611a 654a 390a 41%a 569 153
KDML105 536b 212b  43%b 227b 448a 372 100
CV(%) 8.4 211 125 135 184

2000 RD35 638a 672a 6982 624a 458a 618 127
RD27 405b  450b 358b 662a 551a 485 100
CV(%) 13.7 186 207 179 149

- @ e ol | i -
TIFITITIMITT N 4 a0uf 1 wnsew - inguitu 2563



Table 3 (cont.)

Year  Variety Yield(kg/rai) Index
PTT CHO KLG SPR RBR Avg (%)

2001 RD35 508a 733a 708a 7%a 728a 712 142
KDML105 347b  483b 421b 529p 6652 489 100
CV(%) 75 153 120 158 178
RD35 620 661 713 594 617 641 132 132 162132
PTT60 546 419 401 418 634 484 100

Avg KDML105 483 401 518 496 531 486 100
RD15 376 354 521 396 334 396 100
RD27 405 450 358 662 551 485 100

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

- different at 5% level by DMRT

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

RBR = Ratchaburi

Source : guiATET MM (2534, 2535, 2536, 2537, 2538, 2(139) 2540, 2541, 2542, 2543,

2544)

3. anadwnualaussuaasdaginnfiadny
3.1 errwdumudalsatanaay wod
ﬁ'mf nNu35 Aaudisauuansdautndunudalse
Indl daudredunudalsnvavluuwis fndihig
wisuifsudyumit 60 aaenuzd 1054807127
Fedaunadalinlndus:lsnauluus CCHRRIN |
nu35 dauuadalsaluninuaszlsaluids wwdeany
WuiilSuufiaumnwus (Table )

3.2 ﬂ?ﬂwhumu@iaum-aqrﬁrﬁnﬁﬁhﬂ“@ WU
Tra%ug nu3s Aandnsssuuadaiwatnsslaafinas
URsNALANAWE T u@enuiuiiSoudoulye
5% 60 UMMATINEH 105 WR: NU27 LUARBUIIIAIY
nudswienlaanasn aniwugulsuufisunn
Wi (Teble9)

4. nanavawasaailalulnsion

ngwiil T 2543 ﬁguﬁﬁ%’uﬁnﬂnumﬁ Tvug
nu35 aausuassailufusumudulds (v = 446 +
17.22 x - 0.50%, R* = 0.983*) lawaavauasdaily
ulasanld@fsan 10 nn.Nls sansoliuande

32

gase594 11/l Mg 17.22 N/l ﬁguﬁ%ﬁ'&r‘fﬁ’a
8839 T1WuE nu3s aaususddatloiuauns
Lwleld (Y = 776 + 19.65 x - 1.03%°, R? = 0.898) lag
smuﬂuaa@iaﬂﬂu‘[mwﬂﬁﬁﬁﬁmw 5 nn.N/1s
sunInlikandagiga 869 nn./1s fidaT 9.54 nn.
NS u,m:ﬁglluzﬁﬁ“ bigwITNYS Tawug nu3s aau
ruavdeijuidusumandulds (¢ = 737 + 12.28 x -
0.52x", R* = 0.917*) M snlikanfngiga 809 nn./
15 fida 11.81 nn.N/1s (Table 10, Fig. 4)

naunT 1 2544 ﬁguﬁ"‘aﬁ' v numh 9w
35 aausuasdaluiluanniaduldy (¢ = 505 +
20.16x - 0.56x°, R* = 0.954*) laumausuaisiely
Tulasauld@fiaan 5 nn.n/ls AT HaREag
aa 678 nn./13 figa 18.00 nn.N/13 ﬁﬂuﬁ%’uﬁ'n
ANDINAIY ﬁ'nﬁuf nu35 sausuaddatloiuguns
\EWIAG (Y = 599 + 32.44x -1.36x%, R? = 0.880%) Lo
mauauamaﬂu“lu'[mtw’lﬁ'ﬁﬁé“mﬂ 10 nn.N/13 g9
niwugLnaEi 60 Sanauauasldansan 5 nn.N/
3 driug nuss mananlinauiagega 793 nn./ls
#das 11.90 nn.N/13 Ltazﬁguﬁ%’aﬁﬂqwsimq’é
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Table 5 Yields of RD35 compared to RD27, Khao Tah Haeng 17 and Leuang Pratew 123 in on-farm yield

lrails at 5 provinces in wet season,1995-1997

Yield (kg/rai) o
Variety Ban Na, Don Chedi, Ban Lat, Bang Phae.  Sao Hai, Avg %)
Nakhon Nayok  Suphan Buri Phefchaburi  Ratchaburi Saraburi

1995
RD35 496a 1,017a 4526 321¢ 775a 612 124 184 "¢
RD27 415b 666b 514a 493b 443b 495 100
KTH17 332b - - - - 332 100
LPT123 - 569b 529a 521a - 540 100
CV(%) 7.6 9.1 10.6 12.4 5.4

1996 -
RD35 514a 1,081a - 563a “35a 746 142 176 128
RD27 504a 676b - 459b 4630 526 100
KTH17 423b = - - - 423 100
LPT123 - 675b . 497p - 584 100
CV(%) 10.3 10.2 10.2 3.7

1997 "
RD35 610a - - - 637a 624 104 107
RD27 - - - - 598a 588 100
KTH17 584a - - - - 584 100
CV(%) 11.9 30.0

Avg ¢
RD35 540 1,049 452 442 716 661 122 148 120
RD27 469 671 514 449 501 540 100
KTH17 45z - - - - 446 100
LPT123 - 622 529 507 - 5563 100

- = not deleciad/conducted

Meaps i fhe same column in each year followed by a common letter are not significantly different at 5%
levei by DMRT

Shurce : guiaTudnlumil (2538, 2539, 2540)
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Table 6 Yields of RD35 compared to PTT60, KDML105 Leuang Boa, Leuang Pratew 123

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

Yield (kg/rai)

Variety Mueang, Mueang, Mueang, At IT‘?;X
Suphan Buri  Ratchaburi Nakhon Nayok
1998
RD35 559a - 654a 606 104 123 111
PTTE0 560a 643a 553b 585 100
KDML105 - 496a 487¢c 492 100
Leuang Bow 547a - - 547 100
CV(%) 56 - 57
1999 \J
RD35 585a 578a 584a 582 124 156113
. PTT60 438h 415b 556a 470 tod
KDML105 - 300c¢ 443b 372 100
Leuang Bow 515a - - 515 100
CV(%) - - -
2000 ~
RD35 612a 580a 6158 577 116 136 105
PTT60 468b 490a 531y 498 100
KDML105 - 437b 413c 425 100
LPT123 552a - - 552 100
CV(%) 9.8 12.9 4.6
2001 2
RD35 580a - 688a 634 123 110 198
PTT60 387b - 641a 514 100
KDML105 - - 576b 576 100
Leuang Tawng 3R0¢ - - 320 100
CV(%) 6.7 24.4
Avg
RD35 584 579 635 600 116 129 113 109 188
PTT6E0 464 454 572 517 100
KONML105 . 411 480 466 100
lzenang Bow 531 - - 531 100
LPT123 552 - - 552 100
Leuang Tawng 320 - - 320 100

- = not detected/conducted

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

Source : guiITTILNUTIT (2541, 2542, 2543, 2544)

= W iy ol o P
MINTITINITING TN 4 a1un 1 NNTIAN - llqu’itl'u 2553

35



Table 7 Actual yields and relative yields of RD35 compared to IR42,
RD1 and RD27 in acid soil at Pathum Thani Rice Research
Center (PTTRRC) and Khlong Luang Rice Research Center
(KLGRRC) in wet season, 2001 and 2002

Variety PTTRRC KLGRRC
no-P  with-P rel. yield no-P with-P rel. yield
2001
RD35 469a 650a  0.7208 453a 640a 0.7150
IR42 (R-CK) 390b 522b  0.7472 351b  474b  0.7613
RD1(S-CK) 376b 545b  0.6893 335b 521b  0.6446
2002
RD35 560a 667a  0.8396 295a 3893 0.7584
RD27 (CK) 457b 597a  0.7655 221a 256b  0.8633

Means in the same column in each year followed by a commaon ietter

are not significantly different at 5% level by DMRT
no-P =0 kg onsfrai, with-P = 10-10-6 kg N- P205-K, Clra
R-CK = resistant to acid soil, S-CK = susceptible t acid soil

rel. yield = (yield in no fertilizer appl.)/(yield with 1 2rilizer appl.)

Source : §leu (2546)
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Table 8 Reaction of RD35 to important diseases compared to KDML105,
PTT60 and RD27 during 1998-2001

Reaction
Variety Blast' Bacterial Sheath Ragged Yellow orange
blight”  blight”  stunt” leaf”

1998

RD35 MS MR S HS HS

KDML105 HS HS MS S HS

PTT60 S S MS S HS
1999

RD35 MS MR MS S HS

KDML105 HS S S S S
2000

RD35 MR MR MS S 2

RD27 MS MS MS MS MS
2001

RD35 MR MR MS s S

KDML105 =) S S S MS

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 Thar Rice Research Center

MR = Moderately resistant, mS = Moderately susceptible,

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

Source : I ANUIIL (2541, 2542, 2543, 2544)
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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 105, PTT60
and RD27 during 1998-2001

Vartety Reaction
BPH" WBPH" GLH"  root-knot disease™

1998

RD35 MS MR MS S

KDML105  HS s HS R

PTTB0 S MS MS MR
1999

RD35 MS MR MS -

KDML105  HS s HS -
2000

RD35 MR R MS

RD27 MS MS MS
2001

RD35 MS MR MS R

KDML 105 S S S MR

- = not detected

1) conducted in green houseat F2inum Thani Rice Research Center

2) conducted in farmer's field at Chachoengsao province and Pathum
Thani Rice Researsii Center

R = Resistant, M~ = Moderately resistant,

MS = Moderately susceptible, S = Susceptible,

HS =Hio!h susceptible (IRRI, 1996)

Sottce : gudITudILnusIi (2541, 2542, 2543, 2544)
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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 PTT KLG SPR
(kgN-P,O-K Ofrai) RD35 PTT60 RD35 PTT60 RD35 PTT6O
WS, 2000

0-6-6 475¢ 528¢c 766abc B676abc 739a 630a

5-6-6 543b 573b 874a 737a  778a  624a

10-6-6 660a 6252 851ab 632ab 820a 510ab

15-6-6 620a 661a 836abc 536abc 7952  398b

20-6-6 682a 606a 759bc 467bc  776a  461h

CV (%) (fertilizer) 133 16.6 122 (.

) CV (%) (variety) 12.7 14.6 7.1
WS, 2001

0-6-6 508b 483d 608b  B15ab, B8O  562a

5-6-6 636a B605c 713ab 6352 696ah  595a

10-6-6 647a 570bc 776a A80hc 789a  617a

15-6-6 689a 619ab 810a_  358c 764ab  522ab

20-6-6 629a 644a F02ah  378c 674ab  433b

CV (%) (fertilizer) 10.0 o8 10.8

CV (%) (variety) 9.8 13.8 9.4

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

significantly different at 5% 'evel by DMRT
PTT = Pathumn Thani, KLG = Khlong Luang, SPR = Suphan Buri
Source : guil3auT uvamil (2543, 2544)
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@ PTTRRC : y = 446 + 17.22 x - 0.50x", R? = 0.983**
B KLGRRC : y = 776 + 19.65 x - 1.03x’, R = 0.898
A SPRRRC : y = 737 + 12.28 x - 0.52x°, R* = 0.917*

Yield (kg/rai)

G  —
G - 10 15 20

Rate of Nitrogen (kg N/rai)

Fig. 4 Nitrogen response of RD35 at Pathum Thani Rice Research Center (PT1RRC), Khlong Luang Rice
Research Center (KLGRRC) and Suphan Buri Rice Research Centor (SI'RRRC) in wet season, 2000

1000 ————— —

N |

. . 09|

. =
T l/— R o 3 ok *
g ® PTTRRC : § = 505 + 20.16x - 0.56x% R* = 0.954
> ® KLGRRC :y =599 + 32.44x -1.36x°, R® = 0.880"
2 | ASPRRRC:§ = 645 + 22.91 x - 1.05x%, R’ = 0,824

00

200

100 |

D=

Rate of Nitrogen (kg N/rai)

7ig. 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/Quality RD35 PTT60
Color : paddy rice straw straw
brown rice white white
Size (mm) : paddy rice, length 10.5440.15 10.20+0.15
width 2.59+0.07 2.71+0.03
thickness 2.01£0.06 2.06:0.02
brown rice, length 7.41+0.05 7.48+0.13
width 2.14+0.04 2.21+0.03
thickness 1.7440.03 1.86+0.03
Length/width 3.46 3.39
Shape slender slender
Chalkiness" 0.24 0.61
Paddy weight (g/1,000 seeds) 281 295
(kg/20 litres) 1.3 11.8
Milling quality” 49.7 436

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 = wha'e i«einels and head rice >50%
good = whole ke nels and head rice 40-50%
mediurm = whole kernels and head rice 31-39%
poor = wnole kernels and head rice <30%

Source : ﬁ%ﬁ%i’ﬂ‘?‘l’ﬂﬂuhmﬁ (2544)

Fig. 6 Milled rice (left), brown rice (middle) and paddy rice (right) of RD35
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Table 12 Chemical grain quality and cooking guality

of RD35 compared to PTT60
Property/Quality RD35 PTT60
Amylose content (%)" 27.1-29.3 26.9
Gel consistency (mm)” 80 40
Alkali spreading value” 6.1 6.6
Elongation ratio” 1.71 1.68
Cooking time (min) 20 21
Cooked rice : color” 6.5 6.8
aroma®’ 1 3
glossiness”! 5.4 5.3
cohesiveness” 5.2 5.1
softness” 5.1 48

'

1) Amylose content : low = <20%, intermediate = 20-
25%, high = 25-34%
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
) Aroma : 1 = none, 5 = intermediate, 2= hign
7) Glossiness : 1 = dull, 5 = slightly shiny,
9 = very shiny
8) Cohesiveness
sticky, 9 = very sticky
9) Softness : 1 = hard;"5 = moderate, 9 = very soft
Source : guEITETNLTNTI (2544)
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1 = weil separate, 5 = slightly
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Rice Varietal Manipulation to Reduce the Brown Planthopper Outbreak
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Abstract

The study was conducted through detecting of differences of the brown planthopper (BPH), Nilaoérvata
lugen (Stal) virulence in damaging a differential set of BPH standard resistant rice varieties and & set of
certified rice varieties in major irrigated rice growing areas. Eighty one BPH populations wera.caright from 80
districts (Amphurs) in 16 provinces of the lower northern, central, eastern and western reqinnis of the country.
BPH mass rearing was conducted to F;Fé generations. The differential set of BPH stancard resistant varieties
carrying different resistant genes were Mudgo (Bph1). ASD7 (bph2), Rathu Heer 2l (Bph3), Babawee (bph4),
ARC 10550 (bph5), Sawanalata (Bph6), T12 (bph7), Chin Saba (bph8), Pokiali (3ph9), and IR65482-4-136-2-
2 (Bph10). Seventy two BPH populations were tested with the differential set of BPH standard resistant
varieties. The set of certified rice varieties were PTT1, CNT1, SPR%. SPR3, SPRY0, PSL2, RD31, RD23 and
RD7, with a susceptible check variety TN1. Seedling box screening techniques and Standard Evaluation
System (SES) of IRRI were used to detect the resistant recction. Differences in virulence of 72 BPH popula-
tions were analyzed by cluster analysis into group the siinilzrity matrices. Results indicated that when testing
with the differential set of standard resistant variaties, at coefficient 0.87, 72 BPH populations could be
grouped into 11 different virulence BPH grougs, and the differential set of BPH standard resistant varieties
could be grouped into 6 different groups acording to virulence reaction. Similarly, when testing with the set of

certified rice varieties, at coefficient 0.84, 31 groups of BPH could be group into 20 different virulence BPH
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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, Nilaparvata lugen (stal), virulence, rice varietal manipulation, resistance, re-

sistant gene, cluster analysis
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Fig. 1 Cluster analysis of 72 BPH populations on data obtained from reaction of a differential set of BPH

resistant varieties carrying different BPH resistant genes
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Fig. 3 Cluster analysis of 81 BPH populations on data obtained from reaction of a set of 9 Thai certified rice

varieties
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The Current Status of Marker-Assisted Breeding for

Brown Planthopper Resistance in Thailand
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Abstract

Brown planthopper (BPH) is one of the most significant factors leading to substantial decreas= iri 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. Thecencept of utilizing
resist:a_nt genes has been considered as an outstanding approach to deal with the EPH problem. Recent
advances in rice genomics research have enabled scientists to identify various 2P resistant genes and
provided DNA markers for marker-assisted selection (MAS), Marker-assisied treeding for BPH resistance
has been started in Thailand since 2000. Recently, several promising linés with imilar grain quality standards
with KDML105 and Chainat 1 have been developed. The improved lines ¢ari be directly developed into variet-
ies, which will have an impact on the yield stability in BPH oulb =ak-risk areas and serve as immediate
sources of BPH resistance to improve good grain quality in breading programs. This review gives an overview
on marker-assisted breeding in Thailand and reveals that ihe MAS is a powerful breeding tool to improve BPH

resistance and shorten the period of varietal improveinent in rice.

Keywords : brown planthopper, DNA markers, niaikar-assisted breeding, biotype, resistant variety
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Table 1 Brown planthopper resistant genes reported in the literature

Gene/QTL  Chromosome Marker/Putative gene Source of resistance Reference
Bph1 12 G148, XNpb248 Mudgo, IR28 Hirabayashi and Ogawa, 1995
12 OPD-7 Gayabyeo Jeon et al., 1999
12 em5814N, em2802N Norin-PL3 Sharma et al., 2003
12 BpE18-3, RG413 TKM 6 Kim et al., 2004
12 pBPH4-pBPH14 Cheongcheongbyeo Cha et al., 2008
12 OsBphi252 Samgangbyeo Park et al., 2008
bph2 12 G2140 Norin-PL4 Murata et al., 1998
12 KAM3-KAM4 Norin-PL4 Murai et al., 2001
12 RM463-RM7102 ASD7 Sun et al., 2006a
Bph3 6 RM589 Rathu Heenati Jairin et al., 2007a
6 RM198291-RM8072 Rathu Heenati Jairin et al., 2007¢
4 RZ69 Line 1589 Yan et al., 2002
3 RM3766-RM14687 PTB33 Santhana!akshmi et al., 2010
3 RM3180, RM2453 Rathu Heenati Kumari e:2l., 2010
bph4 6 RM225 Babawee Kawaguchi et al., 2001
6 RM589 Babawee Jainn et al., 2010
bph8 6 RM510-RM314 Col.5 Thailand Sun et al., 2006b
Bph9 12 OPRO04, S2545 Pokkali Murata et al., 2001
12 RM463 Kaharamana Su et al., 2006
Bph10 12 RG457 IR65482-4-136-2-2 Ishii et al., 1994
(O. zuslraliensis)
12 RGA457FL/RL IF54742 (O. officinalis) Lang and Buu, 2003
bph11 3 G1318 |R742-23-19-12-3-54  Hirabayashi et al., 1998
Bph12(t) 4 RM216 B14 (O. latifolia) Yang et al., 2002
4 RLPP O. latifolia He, 2007
Bph13(t) 2 RM240, FM2:0 O. eichingeri Liu et al., 2001
3 AJ09230b IR54745-2-21-12-17-6 Renganayaki et al., 2002
(O. officinalis)
Bph14 3 P1225-R2443 B5 (O. officinalis) Huang et al., 2001
3 030390848700 BS (0. officinalis) Du et al., 2009
Bphi5 4 C820-R288 B5 (0. officinalis) Huang et al., 2001
4 RG1-RG2 RI93 (O. officinalis) Yan et al., 2004
4 BAC 20M14, 6409 Q. glaberrima, Lan et al., 2007
0. officinalis, O. latifolia
Bph17 4 RM8213-RM5953 Rathu Heenati Sun et al., 2005
Bph18 12 7312.T4A IR65482-7-216-1-2
(O. australiensis) Jena et al., 2006
loh 8(t) 4 RM273 2183 (O. rufipogon) Li et al., 2006b
Bph19 3 RM6308-RM3134 AS20-1 Chen et al., 2006
Bph19(t) 12 RM17 2183 (0. rufipogon) Li et al., 2006b
Bph20 4 MS10-RM5953 IR71033-121-15 Rahman et al., 2009
(0. minuta)
Bph21 12 RM3726-RM5479 IR71033-121-15 Rahman et al., 2009
bph25 6 RM6775 ASD52 Phi et al., 2009

a w =i el Lo | -
TFRTITINTUN ﬂ'ﬂ 4 aUUN 1 UnTnd - Nqu’]ﬂ“ 2553
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Table 1 (Continued)

Gene/QTL  Chromosome Marker/Putative gene Source of resistance Reference
Bph26 12 RM5479 ASD52 Phi et al., 2009
Qbph11 11 C1172 Dvas Su et al., 2005
Bph(t) 4 RM16655-RM3317 8527034 (O. nivara) Wu et al., 2009
11 OPA16, RM209 IR54741-3-21-22 Jena et al., 2003
6 RM589 IR71033-121-15 Jairin et al., 2007b
RM589 BPH54 (O. rufipogon)  Yang et al., 2005
10 RM311 BPH54 (O. rufipogon) Yang et al., 2005
2 5529-1358 Yagyaw Liu et al., 2009

Table 2 Number of QTL associated with resistance to brown planthopper reported i tie lierature

Source of resistance Number of QTL ~ Chromosome Refereiica
Col.5 Thailand 2 2,86 Sun et al., ?UCGIJ
ADR52 2 6,12 Sonoda ef al., 2003
IR71033-121-15 2 4,12 Rariman et al., 2009
Abhaya 3 6, 10,12 Jairin et al., 2005
Rathu Heenati 3 3,4,10 Sun ef al., 2005
Kasalath 3 2,10, 12 Su et al., 2002

B5 (O. officinalis) 4 2,340 Ren et al., 2004

O. eichingeri 5 1,26, 10 Liu etal., 2001

IR64 6 Ww2,8,7 Soundararajan et al., 2004
Teqing 7 1.:8.5..8,1% Xu et al., 2002

Chainat 1 5 1,3,8,8 12 Kothcharerk, 2010

IR64 8 1,2,3,4,6,8 Alam and Cohen, 1998a
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Brown Planthopper : a Formidable Rice Insect Pest in Irrigated Rice Growing Areas

and New Concept of Its Management
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Abstract

The brown planthopper (BPH), Nilaparvata lugens (Stél) is an important rice insect pest of\céniral
plain and lower northern region of Thailand, which continuously destroy rice production in thos:® outbreak
areas. According to the severely outbreaks, farmers always requested government subsidies. Thz cause of
serious outbreaks came from high price of rice products that motivated the farmers' invesiment 1o increase
productivity. Misused of insecticide application are affected rice field's ecology and al<o increasing the BPH
outbreak situation. The gap of implementation of insect pest management to the farmers still have remained.
If the farmers really understand and continuously practice, the rice yields-eould be escape from insects
damaged. In practical, farmers didn't concerned. So that ecological engineering which is expected reducing
the gap of knowledge, the concept is increased habitat biodiversity, mioviding shelter, food resources for
natural enemies. Planting on bunds with beneficial flowers and cas'i crops is a step toward sustainable the
insect pest management in rice production, especially could redusing 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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Fig. 1 The brown planthiapper, Nilaparvata lugens (Stal) (a) and its damage causing hopperbum (b)

Table 1 Historical records of the outbreak areas of the brown planthopper in Thailand

Area outbreak
Ygéar Variety LLocation
(million rai)
1969 RD1 Bang Khen Rice Research Station, Bangkok No recorded
19751976  RD7 Central plain 1.07
1988-1990  Suphanburi60  Central plain (13 provinces, 72 Amphurs) 2.3-38
1998-1999  Chainat 1 Central plain and lower north (45 provinces) 2.34 and 1.64
2009-2010  Pathumthani 1  Central plain and lower north (18 provinces) 1.30 and 2.38

Source : NINMITTI (2553n)

TETNTIT IR 4 aduf 1 unmew- fiquinw 2553
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Table 2 Insecticides used by the farmers in Chai Nat province in 2009

Rice growth No. of farmer's
Recommended Non-recommended Resurgence
stage (DAS) recorded
Seedling 17.1% 53.7% 29.2% 480
(0-15) chlorpyrifos*, buprofezin®*, abamectin, cypermethrin,
imidacloprid**, dinotefuran**,  cartap®, carbofuran
fenobucarb™*, fipronil*** omethozie,
ethiprole™, carbosulfan** dimetihoate
Tillering 21.3% 73.2% 5.4% 661
(16-40) chlorpyrifos*, buprofezin**, abamectin cypermethrin,
imidacloprid**, dinotefuran*", cartap”, omethoate, carbofuran
fenobucarb®*, fipronil**s, dimethoate
carbosulfan**, ethiprale™
Booting 136% 66.7% 20.0% 15
(41-60) chlorpyiifos®, dinotefuran™, abamectin cypermethrin
fenoblicab**
Heading 25.0% 65.0% 10.0% 20
(>70) thlorpyrifos®, abamectin. cypermethrin,
imidacloprid**, omethoate, carbofuran
carbosulfan*, ethiprole dimethoate

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 Insecticides misused of the farmers in seri-

ous outbreak areas in 2009
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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

BPH/1O tillers(hill) %Efficacy
Treatment After sprayed after sprayed
Before spray
3 days 5 days 3days 5days
dinatefuran 10%WP 117 121 93 38.3 34.2
thiamethoxam 25%WG 110 112 97 38.9 26.8
ethiprole 10%SC 119 117 109 40.6 235
buprofezin 25%WP 129 140 121 34.8 222
buprofezin 25%WP /thiamethoxam 114 133 107 30.1 2212
buprofezin + thiamethoxam 127 120 105 43.5 3136
dinotefuran 10%WP+white oil 67%EC 115 89 89 53.5 35.8
Untreated 118 172 142 -

Remark : Sprayed at 45 days after planting
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Fig. 4 Appearance of the brown planthopper (BPh)
(in circle) and mirid bug (no circle) always faund

on the wall at night time during h'1ge immigra-
tion of BPH
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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 BPH : Mirid bug
e . &l nd
Insecticide at 20 liter Before spray After 17 spray After 2 spray
of water 7 days 7 days 15 days
30 DAS 40 DAS (47 DAS) (55 DAS) (62 DAS)
buprofezin (Applaud 10%WP) 25¢g 6:1 12:1 93:1 1:1 6:1
ethiprole (Curbix 10%SC) 40 ml 5:1 12:1 65:1 1:1 5.1
buprofezin (Applaud 10%WP)
+ isoprocarb (Mipcin 50%WP) 259 5:1 11:1 146:1 21 10:1
Untreated - 5:1 111 52:1 b 8:1

DAS = Days after sowing

Table 5 Insecticides recommended for controlling the brown planthopper

Rice growth stage Insecticide

Time of application

Seedling Buprofezin, Ethiprole, Etofenprox
(after sowing to 40 DAS)
Tillering Buprofezin, Ethiprole, Etofenbrox
(41-60 DAS)
Heading Ethiprole, Dinotefura» 7T hiamitozam
(61-80 DAS)

Most of BPH at 1% -2"° nymphal stage
found more than 10 nymphsttiller

Mostly are nymphal stage found more than
1-5 nymphsttiller

Majority are shorted-wing adult or nymphal
stage and the ratio of BPH : mirid bug less
than 6:1

DAS = Days after sowing

# resistance ratio (RR) 2avi/4sa insuaasannilizing
Iy wWisuifisunulssainsuussaIna s smiy
ARUTud (Uszminseonue) AA17e1wie 2.09-5.57
win lusmieflsSeminsuuasinamsnd U s
I VT 127.34-127.44 i uszlszmnIuuas
MnmsIgTIaNilonisawulanening 18.58-
ot A4l (Table 8)
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Table 6 List of insecticides inducing the brown planthopper resurgence

Abamectin Cypermethrin Alpha-cypermethrin
Cyhalothrin L Deltamethrin Esfenvarelate
Fenvalerate Permethrin Lamda-cyhalothrin
BPMC+Alpha-cypermethrin Fenitrothion+Fenvalerate Buprofezin+Cyhalothrin
Buprofezin+Decamethrin Carbosulfan+Cypermethrin Carbofuran
Endosulfan+BPMC Methomii Chlorpyrifos (granular)
Benfuracarb Fenthoate Cyanofenphos

Methy! parathion Isozathion Phosalon
Pyridafenthion Quinaphos Tetrafenphos
Triazophos Fenritrothion+BPMC Isazophos

Diazinon Etrimphos Salithion

Terbufos Fonophos

Source : 131 (2545)

Table 7 Toxicity response of the brown planthopper from different pépulations of recently outbreak country

in 2009
Insecticide Country LD5° RR — %GE i Slope (+SE) Heterogeneity
(LLg/g) ower upper
Fenobucarb Thailand 1.416 0.8€ 1.101 1.740 2.06(+0.23) 0.52
Vietnam 30431 .. 13568 21891 54.347 1.83 (+0.44) 0.48
China 44792 2134 2425 61.860 2.13(£0.34) 2.13
Philippines 1.643 - 0906 2.257 2.88 (+0.43) 1.27
Imidacloprid Thailand 0.£07 5.57 0.266  0.749 3.23 (£0.46) 2.25
Vietnari. 2.891 3177 2226 4193 1.79 (£0.32) 0.06
China 11597 12744 8579 14.896 2.23 (£0.20) 1.25
Phiippines  0.091 - 0.060  0.187 1.06 (+0.23) 0.17
Fipronil ihailand 0.115 2.09 0.059 0.194 1.96 (+0.20) 275
Vietnam 3225 5864 2349 5480 1.49 (£0.31) 0.18
China 1813  32.96 1.063  2.989 1.62 (£0.17) 216
Philippines  0.055 - 0.020 0.101 1.43 (£0.23) 1.30

LD, of BPH from Thailand (Vietnam, China)
LDED of BPH from Philippines (susceptible pop.)
Source : TUNUT LRzADLE (2553)

Resistance Ratio (RR) =
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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

} RD31, RD41, Phisanulok 2, Suphanburi 3

RD31, RD41, Phisanulok 2, Suphanburi 3, Chainat 1

} RD31, RD41, Phisanulok 2 , Suphanburi 1,

Suphanburi 3, Chainat 1
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planthopper outbreak

Fig. 6 BPH investigation by sweeping
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Rice Ragged Stunt and Rice Grassy Stunt : Farmer's Disaster from the Brown Planthopper
Frgen Tawingyan’
Witchuda Rattanakarmn

Abstract

Ragged stunt and grassy stunt are important diseases of rice which are caused by rice ragged sivni
virus (RRSV) and rice grassy stunt virus (RGSV). Both viruses have the brown planthopper (BPH) =5 insect
vector, Symptoms of RRSV infected rice plants consisted of stunting and appearance of twisico leaves,
ragged leaves, and swelling along the leaf vein. Panicle exsertion is delayed and incambleiz. Whereas,
symptoms of RGSV infected rice plants consisted of stunting, excessive tiller, narrow and. yeliowing leaf with
yellow to brown spots, panicles are not produced or produce incomplete panicles.”Svmptoms and disease
severity are usually depend on the virus types, variety and virus transmitted gicwin stage of rice. Controlling
methods normally are elimination of virus sources, planting resistant rice varicties to BPH and frequently
investigate insect vectors and diseased rice plants. Moreover, insecticide application is also recommended
when infected rice plant and 1 BPH /plant/hill are found. During Desamber 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 staga. It 10% of infected plants was found at tillering to
panicle stage, remove the infected plants and bdrning or burying were suggested. Insect controlling and
plough after harvested were done at booting (aric harvesting stage. In 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 employedi ir the next crop to prevent BPH destroying and infected of RRSV and
RGSV.

Keywords : rice ragged stunt, iice grassy stunt, brown planthopper, outbreak, controlling strategies
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Fig. 1 Rice ragged stunt virus (RRSV)
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Fig. 2 Symptoms of rice ragged stunt
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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 RD7 200 Bang Nam Priao, Chachoengsao
1980-1981 RD7 200,000 25 provinces of central region

1989-1990 SPR60 3,800,000 central region
1999 CNT1, SPR6&0 - Phitsanuloke, Pichit, Nakhon Sawan, Chai Nat, Sing Buri
2005  C45, Khao Pathum, 5,000 Pathum Thani, Nonthaburi

Pho Thong, No. 17

2007 - 400 Prachin Buri
2008 - - Kamphaeng Phet

- = no record

Source : FNAT (2532), A3 LaTADE (2533), A7 (2543), Jugen (2548)

14

Isaluninvastn wuszuiaifuasousnd
Uszimasnsiswizdulediia Wull a.a. 1976 uazda
nnsnumMIEalun I aiEUTug s niu
trznalnesiufinenunmssaneesousnludl 2520
wulsailf 8010 v.andanm Tudhaviug
nu7 daanluil 2523 Insszuieednandeennedn
waedswialuaameanans Wafiannni 200,000 s
Fauushiuiie N9 anneunu uawuilgmle
waae1a Folduusiiug nu21 nu23 uax ndizs
femudunudamannslaaminaauke lwtuwin
LL@iLﬁaamnﬁuﬁf nu23 sawwadalsatpyd il 2530
FouusintansIod 60 wseiuwimssznaues
wasnsrlaamihmauas e lusinifiuiu dauni
2532 - 2533 {Hutafilmnsseinaussaaniadniie
wsanmsvhmesainionizleadinamanaslnly
ﬂ‘i’inmnﬁﬁg@ﬁa 385wl wamidlel 2541 wums
ssunevasnaoisslaniimaluaadimnia s
AT W59 wazRins ﬁ'ﬂgﬂﬁnﬁuﬁ%’ﬂmn
LUsEENTIONS 60 MNMIE1T Iull 2542 wulse
Wvinlwaaedamiadingn feunsutlaewdeudn
Lﬂuisﬂluqﬁ'ﬁngaﬁa 80-90% YN IWHAKNRTILFEMWE
win 1 2548 wulsalundnvianuasmioluulas
WL Ialnumi ussuuny3 Uiz 5,000 13
danntl 2550 ivdanszlaadiimarnanudomel

86

wUasnEaINT 1WIUNTLLT UaswududILEe s
pnalindoadslualbivn Uszanm 400 15 T
wautwe I 255w lsnluninluutasthagnes
2auSENFN LeUnTanianiuwswes (Table 1)

29ATVAIHNIALNIAALTA
hisluniniinnusunninuunasluanmwne
“ o & . =i 5 o E
persistent Aa Wanisnszleaduiaa M@Jtﬁmum
=l B R A = s J A - @
Aesnnauinmdule uwasssuse lsaluwindgn
e = ﬂl R J’ N .
Wluen Tasfigrsnailedsuide (acquisition feeding
& “l J o A ﬂl
period) W1 1 T2 la e himesinduaziulSanm
Tuenuaasutu (latent period) Useanms 5-8 114 WAy
E a a & a " .
nunIaiulussandalaa (viruliferous insects)
dl J = B L5 = " 3’
LaJaLmaaa;Jma‘lﬂg@nww’nﬂﬂm:mma@ma
G 4 i S A i 1 J’
'himmgmm’; T332 ONEN AL TAVAIUNES
‘.' J e a
(inoculation period) #7114 1 113 e Saeswnaauas
= = W e adf we & & . 3
Wyt mluduinndfnladuae laong 1 du
v AW wee A = a o
T ldusessSuurasamaslse  waeenle
a [ o & & .
e iauseanm 25-30 3 Nanuaasaumafiiu
ot i i J Ly 0 s = G
MBUTINNIRENLNEALEE L AN ALY LS
o X Woea o o wel dal .
Lwﬂmumm'ﬁa‘lﬂﬂnmwﬁg wernTnuaslaifitn
= i é‘ i e o4
fousINInounealTavinnm uwuasayiTe
FwIIndenan@a ldaunseniane udliguisn
. ST . - il
thonaaidahizshunslivaauss (transovarial) 16
(Fig. 3)
Lanluninifenudnldnnszpznaesigidule

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



Rice ragged sturt
virus latent period
in plart

(RRSY~26-30 days)
(RGSY~T-14 days)

Rice grassy stunt
diseased rice plart

”

acquisition feeding

virus latent period
(RRSY~5-8 days)
(RGSY~4-16 days)

capatle ‘o

ce =z Mtection

a) nce 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. 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
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c) rice plants showed symptoms of rice raggea

stunt and rice grassy stunt

Fig. 8 Epidemic of rice ragged stunt and rice grassy stunt in farmer's field at Don Chedi, Supt.an Buri in

February, 2010
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