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RD31 (Pathumthani 80) Rice Variety
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Although rice cultivation in irrigated arez is“rather small but it is a major area for commercial rice
production and exportation. Continuous rice'gicwing with high inputs in that area periodically causes serious
problems of rice disease and insect/pestdamages. Since few favorite rice varieties are being grown in this
area, thus new variety improvement 1er increasing genetic diversity becomes necessary. The requirement of
new variety is high yield with.g300 grain quality complementary with resistance to important diseases and
insect pests. RD31, nevmyvariety had been developed since 1993 at Suphan Buri Rice Research Center. Its
previous elite line designited SPR 93049-PTT-30-4-1-2 was derived from a single cross between SPR85163-5-1-1-
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Pathum<Thani’Rice Research Center, Thanyaburi, Pathum Thani 12110 Tel. 0-2577-1688-9
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Guphun Buri Rice Research Center, Mueang, Suphan Buri 72000 Tel. 0-3555-5340
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Khlong Luang Rice Research Center, Khlong Luang, Pathum Thani 12120 Tel. 0-2529-1185
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Chachoengsao Rice Research Center, Bangnampraew, Chachoengsao 24150 Tel. 0-3850-2234
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Ratchaburi Rice Research Center, Mueang, Ratchaburi 70000 Tel. 0-3273-2285
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Bureau of Rice Research and Development, Rice Department, Chatuchak, Bangkok 10900 Tel. 0-2579-3693
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2 and IR 54017-131-1-3-2. Its yielding ability had been evaluated in observational yield trial, intra-station yield trial,
inter-station yield trial, on-farm yield trial under irrigated area of the central region. The elite line SPR 93049-PTT-
30-4-1-2 had been tested for disease and insect resistance and characterized for its agronomic characters, i.e.
physical grain properties, chemical grain properties and cooking qualities. The whole process took 13 years
from 1993 to 2006 and finally, this elite line was recognized and released as RD31. RD31 is a photoperiod -
insensitive, compact tillering, strong culm and high yielding variety. RD31’s plant height is 117 cm and its
maturity is 111-118 days after sowing. RD31 yielded 745 kg/rai when transplanting method is applied. When
pre-germinated seed broadcasting method is applied, it gave 738 kg/rai. Its brown rice is white color with 7.3¢
mm in length and slender in shape. RD31 has more uniform grain quality compared to SPR1, the favorita b
yield variety. RD31 is resistant to whitebacked planthopper and moderately resistant to brown plaitthGpper,
bacterial leaf blight, brown spot and dirty panicle. It is recommended for irrigated areas of the.central region

with precaution of its susceptible to leaf blast, ragged stunt virus and yellow orange leaf virus.

Keywords : RD31, photoperiod - insensitive rice, physical grain properties, chemicalgrain properties and
cooking qualities, yield, disease and insect resistance, whitebackad p'arfithopper, bacterial leaf

blight, brown planthopper, irrigated area, central region
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Table 1 Average yield (kg/rai) of RD31 from inter-
station yield trials from 5 locations” (6 crops)

compared to standard check during 2003-2005

Crop year Variety Yield Index
(kg/rai)
DS, 2003 RD31 650 101 106
Pathumthani 1 643 100 -
Suphanburi 1 613 - 100
WS, 2003 RD31 795 1040 183
Pathumthani 1 768 89 -
Suphanburi 1 775 100
DS, 2004 RD31 728 111 103
Pathumthani 1 636 100 -
Suphanburi_1 708 - 100
WS, 2004 RD31 783 107 110
Pathuinthani 1 733 100 -
Shphariouri 1 714 - 100
DS, 2005 ( /D31 783 107 110
Pathumthani 1 733 100 -
Suphanburi 1 714 - 100
WS, 2005 RD31 729 104 103
RD23 623 100 -
Suphanburi 60 556 - 100
Average RD31 745 105 106
Average Pathumthani 1 707 100 -
Average Suphanburi 1 705 - 100
1 crop RD23 623
1 crop Suphanburi 60 556

1) Conducted at Pathum Thani Rice Research Center,
Khlong Luang Rice Research Center, Chachoengsao
Rice Research Center, Suphan Buri Rice Research
Center and Ratchaburi Rice Research Center

DS = Dry season, WS = Wet season

Source : guiiaudUNumL (2546, 2547, 2548)

Winutinaw mqLﬁuLﬁU’;ﬁ)zg'uﬂd'lﬂ'ﬁﬂgﬂl,l,uuﬁﬂ@‘h
9%

2.4 dnumwrandansldnssanisiia 77
Wug n131 awnInlinaniagais 1,161 an./ls
nnmIlEilsanudnnaauaueaIgign Aa 24-6-6 nn. N-
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Flg. 2 The culm, tillering and heading of RD31

uppermost internode and beyond a

Flg. 4 Panicles and flag leaves of RD31

11
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a

U9 3 2N 1 wnTaw

A

v

MIFITINTIN



Flg. 5 Shape and paddy length of RD31 (left) are longer and more uniform fan Suphanburi 1
(right)

N/

VN mﬂmmﬂ s

-rjlﬂni|IIlitIﬂl|lllr|ﬁ_lll-lmlﬁli|nIIJlil'lihl

Flg. 6 Paddy, brown rice and milled rice ¢f RD31 (upper) are longer and bigger than Suphanburi 1 (lower)

«Q

Flg. 7 Cooking quality of RD31 is moderately hard, intermediate stickiness
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Table 2 Average yield (kg/rai) of RD31 from on-farm yield trials in 6 locations compared to Suphanburi 1,

cultivated by transplanting in wet season, 2004

Bangkok  AngThong SuphanBuri Kanchanaburi

Pathum Thani
Variety (Nong (Wiset (SiPrachan) (Phanom  Average Index
(LamLukKa) (LatLum Kaeo)
Chok) Chai Chan) Thuan)
RD31 688 b 610 a 849 a 790 a 819 a 673 b 738 98
Suphanburi 1 756 a 599 a 824 a 788 a 867 a 701 a 755 120
Environ. mean 678 581 813 755 829 656
CV(%) 9.7 7.4 8.8 12.9 9.9 7.3

Means in the same column followed by a common letter are not significantly different at 3%:\leval by DMRT

Source : guiiTuTILUNNIEL (2547)

Table 3 Average yield (kg/rai) of RD31 from on-farm yield trials in 7 locations compared to Suphanburi 1,

cultivated by broadcast wet seeded rice during 2004-2005

Crop, Year/ Pathum Thani Bangkok  AngThong Sugiinn2uri  Saraburi  Kanchanaburi

Variety (LamLukKa) (LatLum Kaeo) (Nong (Wiset (SiFrachan)  (NongKhae) (Phanom  Average Index
Chok) ChaiCrien) Thuan)

WS, 2004
RD31 766 a 755 a 684 g 558 a 705 a 785 a 557 a 687 107
Suphanburi 1 755 b 717 b 6477 465 a 687 a 772 a 459 a 643 100
CV(%) 7.9 8.9 16.6 14.6 10.2 10.3 33.2

DS, 2005
RD31 780 a 790 A 729 a - 890 a - - 799 103
Suphanburi 1 857 b 798 a 645 b - 812 b - - 778 100
CV(%) 6.5 8.2 12.1 - 10.3 - -

WS, 2005
RD31 913 a 620 a 718 a 659 a 739 a 739 a 716 a 729 104
Suphanizyrind 875 a 568 b 668 b 613 a 772 a 744 a 688 a 704 100
CV(h) 5.5 7.6 1.3 9.8 4.8 10.7 12.2

Average
RD31 820 724 710 608 778 762 636 738 105
Suphanburi 1 829 694 653 539 757 758 574 708 100

- = not detected DS = Dry season WS = Wet season
Means in the same column followed by a common letter are not significantly different at 5% level by DMRT

Source : audiduddnumil (2547, 2548)

a @ o A o A a
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Table 4 Average yield (kg/rai) of RD31 in different rate of Nitrogen application, compared to Suphanburi 1,

at 4 Rice Research Centers (RRCs) in wet season, 2005

Rate of Pathum Thani RRC  Khlong Luang RRC  Suphan Buri RRC Ratchaburi RRC
niirogen RD31 Suphanburi 1 RD31 Suphanburi 1 RD31 Suphanburi 1 RD31 Suphanburi 1
(kg N/rai)
0 729 c 713 b 448 d 403 d 569 c 567 c 526 bc 524 b
6 717 c 718 b 538 ¢ 435 ¢ 649 b 647 b 551 bc 605 b
12 823 b 852 a 716 b 493 b 683 a 649 a 664 ab 641 b
18 928 a 893 a 704 ab 545 ab 742 a 653 a 751 a 632 b
24 989 a 854 a 704 ab 523 ab 574 c 516 c 780 a 794=a
30 957 a 887 a 729 a 564 a 454 d 438 d 775 a o
Average 844 803 640 494 592 567 652 661
CV(%) Fertilizer 8.2 14.9 13.7 28.6
CV(%) Variety 5.7 6.9 10.3 8.3

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

Source : fauif (2549)

P.0-K O /13 uazlvinandn 958 nn /13 9annsliis
anueIlaTzian fia 6-:0-0 nn. N-P O K 0 /13

2.5 HAKNAALUWILNBATATLAZANTHBNTUYB
IN#aIN3 ANuaanageuiante TWug nu31 17
uanaaaas 868 nn./l3 InwaInsTouas 90 A
WS NU31 uazdaIMIuAawUg Wlasninéeliug
HAagI 729lngy 52038 Fumwwanss e dtinma
Sadunsansludimiamenaagaldst iR Idana
A7 AU 0 U= S TANA A9
qmmwﬁ a8 779,638 M. lunauLl3s 1 2550
(Fwnnuaniamaisss nn./ls)

3. nsnauanasaailalulasion (Table 4, Fig. 8)

HaRdAyonuT nu31 nmislidolulasau
AINGAN] L(ﬂﬂi?NNﬂNﬁ@]gdﬂiﬁﬁ%ﬁjﬁ!Wiimq‘% 1
FraWh nu3 mauauaa@iaﬂﬂvluimmué?m@ié’mﬂ
2hn.N/1s

- guiidstnunil @ugaisie) Favug
nu31 aauauasdelylulasamduaunmaduleds 1d
HanAagIgaan 18-30 nn. N/13 lasldnan@alaiuan
@mﬁ'ua%isluma 928-989 nn./15 NANAAFIFA 989 NN/
'3 Ademnily 24-6 -6 nn. NP 0K O /13

14

Yield (kg/rai)

|
|
L
0 6 12 18 24 30

Rate of nitrogen (kg N/rai)

¢ PTTRRC (Y =693 + 13.98X - 0.14X?), R’= 0.8858*
[0 KLGRRC (Y =443 + 24 44X - 0.51X%), R>= 0.9238*
A SPRRRC (Y =557 + 22.38X - 0.90X?), R*= 0.9077*
x RBRRRC (Y =500 + 16.94X - 0.24X?), R>= 0.9475*

Fig. 8 Nitrogen response of RD31 in different soil
series from 4 Rice Research Centers (RRCs)
in wet season, 2005
PTT = Pathum Thani, KLG = Klong Luang
SPR = Suphan Buri, RBR = Ratchaburi
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4. AMAAIWNIRADUARIAN IV 1IN ATY
4.1 ﬂg‘jﬁ‘%m@ial,l,umﬁmgﬁnﬁﬁnﬁrg WU T
ﬁ'uﬁf nN31 AandtNIFIunudanasnIzlaaguinea
FunuealwasnIzlaanadsun usdautnsdatasa
g o o oAaa ' a o o o ¢ a
WWREANAUFTET LTULALINUT NN UTENTINYT 1
(Table 5)
4.2 nalneanudmunudaunadngtnIndy
WU iﬁaﬁuﬁf nU31 ANRNANNGIUNIBG LIRS
n3:laaRINANALUL non-preference lasduauidan
LLazﬁaLﬁmfmﬁwuuuﬁnﬁuﬁj 31 alntaunang
a 6 = = 1 a
WusdauLallIsuisy (n7) 1.3 11 vadiwenilionns
1 3 o 6 v ' - ]
"L’nuum’nwu:g NU31 WosNIN_TR=szanms 2 110
(Table 6) ugaddn ArdauiBiiAlraugaiuuutng

Table 5 Reaction of RD31 to major rice insect pesis’ compared to

different rice varieties and RD7 (suscepudle check) in wet

season, 2004 and 2005

Year Variety Brown Grgen rice  Whitebacked
planthoppe? leafhopper planthopper
2004 RD31 MR MS R
Suphanburi 1 24 MS R
Suphanburi 2 MS MS MS
Pathumthani MR MS MS
RD23 MS MS MS
Supliaiburi 60 MS MS MS
FD7 HS HS HS
2085 "RD31 MR MS R
Suphanburi 1 MR MS R
Suphanburi 2 MS MS MR
Pathumthani 1 MR MS MR
RD23 MS MS MS
Suphanburi 60 S MS MS
RD7 HS HS HS

1) Using seedbox screening tested (Heinrichs ef al., 1985)

2) Insect populations from Chai Nat province

HR = Highly resistant, R = Resistant, MR = Moderately resistant,

MS = Moderately susceptible, S = Susceptible, HS = Highly susceptible

(IRRI, 1996)

Source : audidudnumil (2547, 2548)
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Table 6 Resistant mechanism of RD31 to the brown
planthopper, Nilaparvarta lugens (Stal)
compared to Phitsanulok 2 (resistant check)
and RD7 (susceptible check), investigated
to non-preference in green house at Pathum
Thani Rice Research Center, 2005

Table 7 Resistant mechanism of RD31 to the brown
planthopper, Nilaparvarta lugens (Stal)
compared to Phitsanulok 2 (resistant check)
and RD7 (susceptible check), investigated
to antibiosis in green house at Pathum Thani
Rice Research Center, 2005

Variety No. of No. of No. of egg
nymphs adults mass
RD31 144.8 a 15.3 a 884.8 a
Phitsanulok 2 134.5 a 6.0 a 413.8 a
RD7 1815 b 20.3 b 1,662.5 b

No. of nymphs Quantity of honey

Variety
increased dew (sgq. mm)
RD31 668.8 a 242 .67
Phitsanulok 2 334.5 a 206.% G
RD7 1,2575 b 1,547 b

Means in the same column followed by a common letter
are not significantly different at 5% level by DMRT
Source : 8176 (2549)

Table 8 Resistant mechanism of RD31 to the
whitebacked planthopper, Sogatella
furcifera (Horvath) compared to Phitsanulok
2 (resistant check) and RD7 (susceptible
check), investigated to non-preference in
green house at Pathum Thani Rice
Research Center, 2005

Means in the same column followe /0y a common letter
are not significantly different-at 555 level by DMRT
Source : 8176 (2549)

Table 9 Resistgny mechanism of RD31 to the
whitebacked planthopper, Sogatella
1ucirera (Horvath) compared to Phitsanulok
2 (resistant check) and RD7 (susceptible
check), investigated to antibiosis in green
house at Pathum Thani Rice Research
Center, 2005

nd [ w_
Variety No. of 2 No. of Wo. ' egg
instar nymphs  adults mass
RD31 14.0 a 5.3 119.8 a
Phitsanulok2 17.0 ab 584 97.5 a
RD7 2710b 8455 b

208 b

No. of nymphs  Quantity of honey

Variety
increased dew (sg. mm)
RD31 63.3 a 1,092 a
Phitsanulok 2 66.5 a 790 a
RD7 298.8 b 3,028 b

Means in the same cgiaminfollowed by a common letter
are not significantly diiierent at 5% level by DMRT

Source : M& (2549)

WUB 1431 LLazé‘hLﬁu"ﬁ'ﬂvlajﬁauag’mﬁ'ﬂuauwmﬁﬂ‘l&i
Pag) :”.d"lﬂiuuﬁ'nﬁ'uﬁ: NU31 LEUNY% WaNINNHEINLIN
Y > 6 =1 3 :.:’ a
Tvug nu3 nalnanudiumuwwasnyzlaas
PNANALLUY antibiosis IAHWLENWINGIBaUIEEHNIN
2 o 6 1 =l a 1
vudnringsauuaiouisulszann 2 i1 uas
ﬂ‘%mm;&ammﬁﬂ'umUaaﬂﬁﬁaﬂndﬁﬁuﬁfdauLLaﬁa

6 111 (Table 7) nafia T1Wug nu31 finalnaaw

16

Means in the same column followed by a common letter
are not significantly different at 5% level by DMRT
Source : &M (2549)

fhumudainasnszlaadinana 2 wuyU Aa 119 non-
preference LLas antibiosis
Tunsdivaanasnszlaanassni wuin T1IRUT
nw31 Fnalnanudumudenuassfiadiuuy non
preference lagdasaniof 2 lizougafiuuazdaiiu
To'lirevagendy iwalioldraunsldvudnanug
NU31 BWALINY (Table 8) uazawudn T1aWus nu31
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finalnanuduniudeiwaonszlaanasuninuy
antibiosis I@ma‘hmué’adauuazgammﬁ{mdw
aanmﬁﬁaﬁﬂ’jﬁﬁ'uﬁfﬁjaul,l,aﬂszmm 5 U8z 3 11
aUAAL (Table 9) LaaIITIRUE N231 finalnanu
Frun1uaatwaenszlaanasanIniLuy non-
preference WAz antibiosis LTWAINIUNTAUBILWEY
nszlaaftinaa

5. Ufnsenaalsatnandragy
iﬁaﬁuﬁf 31 daudrediuniudalsavauly
WA Iiﬂl‘]_lfg@lﬁﬁ’]@]’m uazlSALUAAGY LaAawTg
1 =4 1 1 v =) a v
danuansdantadalyalng lsaluvin wazlyalugéduy

(Table 10)

6. qmmwmgﬂmamﬂmw

11%ug nu31 Jawna F1ufanen 10.48 a.
N9 2.60 UN. W 2.07 UN. T1INKBILND 7.39 Wi
N9 2.13 U, v 1.84 W, 31519587 vHuriaala
1ot (0.54) PWIAWAALT WAZTHINTINUTIWITTULT

1 muﬁ@LLazgﬂiﬁwaaLmﬁmﬁnﬂﬁaaaﬁ%auaﬂdwﬁuﬁ
q‘miwﬁ 1 (@hmuu‘jmmummgmﬁam’j’l) AW
NLWEA 7.00-7.61 Wi, 12y 7.39 i lurhnasdien
W17 NU31 ﬁgﬂi’ﬁaL‘%ﬂaaﬁ’lLawaﬂ’j’lﬁuﬁ:quimy‘%
1 BaTNFIUANNENRANNNTINARE 3.47 (Table 11,
Fig. 5 Uaz 6)

7. qmmwmgﬂmaLﬂﬁuazqmmwmsméfmmx
Sutlsenn

iﬁaﬁuﬁf n31 %’@Lﬂui’mmmaaga LTUR T
wutgnasas 1 Yinauelilaslunipdeening
27.3-29.8% anuasvasuilignagluazvayndam (69-
98 4/31.) ATMNIFRLAIVBILUAA UG TN 5.0 AN
wilsgnizauiunans eannpEtiaazeuAatEn
Un@ dgndawinauds pigimzaivasinagnim
nand (hivafien LisnAnnwutawsn’ 1 uss
ﬁﬁaqﬂ"l,ajﬁﬂ?ium:l (Tible 12, Fig. 7)

Table 10 Reaction of RD31 to major rice diseases” compéiedvo standard check at Pathum Thani

Rice Research Center in wet season, 2004 aad 2005

Year Variety Blast Sheath Ragged ) Yellow orange Bacterial Brown Dirty
blight swnt leaf blight spot  panicle

2004 RD31 MS > S MS MR MR MR
Suphanburi 1 MS - MS MS MR MR MR
Suphanburi 2 S - S MS MS - -
Pathumthani 1 MS - MS MS MR R MR
RD23 S - S MS R MR S
Suphanburi=60 MS - S MS MS MS S

2005 RD31 S S MS S MR - -
Supkanauri 1 S MS MS MS MR - -
Supmahburi 2 S S S MS MS - -
Pithumthani 1 S MS MS MS MR - -
RD23 HS S MS MS MR - -
Suphanburi 60 S S S MS MS - -

1) blast, brown spot, and dirty panicle : tested in field condition

sheath blight and bacterial blight : tested by inoculation

ragged stunt and yellow orange leaf : tested in green house

- = not detected

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

S = Susceptible, HS = Highly susceptible (IRRI, 1996)
Source : gudiaudiUnumil (2547, 2548)
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Table 11 Physical characteristics of RD31 seeds compared to Suphanburi 1 at Pathum

Thani Rice Research Center during 2003-2005

Characteristic RD31 Suphanburi 1
Seed color : paddy rice straw straw
: brown rice white white
Seed size(mm) : paddy rice, length 10.48 £ 0.13 10.17 £ 0.25
width 2.60 £ 0.07 2.53 £ 0.07
thickness 2.07 = 0.03 2.06 £ 0.03
: brown rice, length 7.39 + 0.04 718 £ 0.21
width 213+ 0.04 217 £ 0.04
thickness 1.84 £ 0.01 1.83 £ 0433
Length/width ratio 3.47 + 0.01 3.31.4 003
Shape slender clewder
Chalkiness"” 0.54 0.81
Paddy weight (g/1,000 seeds) 30.2 29.9
Milling quality” (% whole kernels and head rice) AR.2 48.7
1) Chalkiness : 0 -1.0 = less chalky 1.1 - 185 =%nedium chalky
1.6 - 1.9 = moderately high chalky 2.0-/0.0= high chalky
2) Milling : quality very good = whole kernels and'heead rice > 50%
good = whole kernels and head rize 40 50%
medium = whole kernels and lezd vice 31-39%
poor = whole kernels and (gad rice < 30%
Source : guiIandUNuT (254612547, 2548)
dydnaniInaaag A128UA

£ o € & % qzVI .l/ ’ I

Twus nu31 uihudnlaliddetaues g
ANBUSLAY A
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Table 12 Chemical properties and cooking quality of RD31 compared to Pathumthani 1

and Suphanburi 1 harvested from inter-station yield trials in 5 locations with 4

cropping seasons”

Chemical property

Variety

and cooking quality RD31 Pathumthani 1 Suphanburi 1
Amylose content (%) 27.3-29.8 15.0-18.0 259 -30.0
Gel consistency (mm) 69 - 98 60 - 96 45-98
Alkali spreading value (1.7% KOH) 45-50 6.0-6.9 52-58
Elongation ratio 1.56 - 1.60 1.60 - 1.64 1.50 - 1.61
Aroma none aroma nong
Softness intermediate soft intenmnmedicte
Stickiness intermediate moderate sticky puffy

1) 5 locations including Pathum Thani RRC, Klong Luang RRC, Chachoengsah RRC, Suphan

Buri RRC and Ratchaburi RRC ;

4 cropping seasons includifighwatsseason 2003, dry

season 2004, wet season 2004 and wet season 2005

Amylose content (%) :

Low = < 20, Intermediate = 20 - 25, Hiah 5,25 - 34

Gel consistency ; Gel distance (mm) : Hard = < 40, Intermediate = 41 - 60, Soft = > 60 mm
Alkali spreading value (1.7% KOH) : 1 - 3 = High, 4 - 5 =(lp.ermediate, 6 - 7 = Low

Elongation ratio : 1.9 = Normal, > 1.9 = High

Source : audidudUnumil (2546, 2547, 2p42)
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Development of Rice Introgression Lines with Brown Planthopper Resistance and

KDML105 Grain Quality Characteristics through Marker-assisted Selection
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Abstract

In this study, a simple sequence repeat (SSR) analysis was performed to identiiy and localize the
Bph3 gene derived from cv. Rathu Heenati. For mapping of the Bph3 locus, the backgross population, BC3F2,
from a cross of Rathu Heenati x KDML105 was developed and evaluated this iar I3PH resistance. Thirty-six
polymorphic SSR markers on chromosomes 4, 6 and 10 were used to survey 10 resistant and 15 susceptible
individuals from the backcross population. One SSR marker, RM190, n ghromosome 6 was associated with
resistance and susceptibility in the backcross population. Additiorial SSR markers surrounding the RM190
locus were examined to define the location of Bph3. Based on tte/linkage analysis of 333 BC3F2 individuals,
it could be able to map the Bph3 locus between two flankirig SSR markers, RM588 and RM589, on the short
arm of chromosome 6. The tightly linked SSR markei; weie further used to develop introgression lines (ILs)
with essential grain quality traits and BPH resistan¢de) The linkage drag between Bph3 and Wx® alleles was
successfully broken by phenotypic selectionintogiated with marker-assisted selection. All fifty-one selected
ILs developed in this study showed a brod d/spectrum resistance against BPH populations in Thailand and had
KDML105 grain quality standards. Firaiy“this study was revealed that the ILs can be directly developed into
BPH resistance varieties or can/gerused as genetic resources of BPH resistance to improve rice varieties with

the Wx” allele in rice breedin{ pograms.

Keywords : brown plaatiiGpper, Nilaparvata lugens, marker-assisted selection, SSR, allele, KDML105

Q 1
Unacaga
a o & A% A ) a & ° =

ma?aJﬂsaulﬂuLaqaLﬂiaa%ww simple sequence repeats (SSR) ALATIZTARIGULAUIDBATUN
WWRENTIE W EYNANR Bph3 mﬂﬁuﬁ?ﬁn Rathu Heenati lagn W@l seansdniHaunay BC F_ 9 nguau
Rathu Heenati x 1110 anuza 105 Liva Minagauanud uwniudainaanszlaaguineia LLazaﬁ”ﬁaLquﬁﬁugmm
oy A A ' ' ' "o & &
@.:baaﬂimaqmmammﬂ SSR N&INIDULINANULANGIITEATIIN - 3121 36 Iwsiuas unlaslulawy
4 6 uaz 10 ‘imﬁzﬁmmLmn@msminn@;umﬂﬁ'mfﬁmmmms:dauua f{hmunéjmfz 15 mﬂﬁ'uﬁf WU

1) guiidudmauanamil ¢ U 65 a.fias 2.9uamamil 34000 Insdyi 0-4534-4103-4 ¢ia 122
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p, %, ﬁ'uﬁﬂgmj’nmﬂﬂmaLLa:mﬂmﬁamﬂﬂd’mﬁa
S IS FI®I LN LW A s laa Finana
uazlsaluwin uazlusqtl 2541-2544 LHan13szina
Emmﬁna%’ﬂuﬁuﬁmﬂﬂma MALARD LRZANANZIN
DONLALILAKD

mﬂ’ﬁﬁ'uﬁﬁnﬁ’mmummma@mmL?m
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wanszlaafiinaa Niaparvata lugens nMiaaiianlanluianaiaiadnany SSRAARG 11IRaN

wsanwagnszlaafinaeaam e sanuuas
LATAAAUNUNTINRGUEL KGN INT goin luannaz
TagtiunsuSudpnuiida Wi ol ldwundumuiag
anuduagativ ?}oﬁﬁﬁrymaamsﬁwmﬁuﬁf/mﬂ
Wuseunw Ga mialenlundsiusnyiuniotu
Funndia NRNNINFNUNIUATILARUAIUAAN
werteiUszrnsinaensslaaditaannuly
U5snalng auAINUIaNHHLANNIUNIY
/durable resistance) donsipuudsslszmnives
uuad wazauInduwmulannizazmuaiydule
YDIAWT Lﬁaaﬁ]’mﬁnmaﬁuﬂﬂmmmﬁﬁ]:é’m
nuldnnszuznmaadydule
Iuﬂi:Lﬂﬂ"Lﬂm"l@ﬁ%ﬁﬁnmﬁuﬁqmwmmﬁm
mu@iaLwﬁﬂﬂsﬂ@@%ﬁmmluﬁufﬁn W1252,
W1259 gz W1263 eaudil 2518 I@ﬂmmawﬁuﬁuﬁ:
Tv89ingy wuiﬂﬁuﬁfﬁnﬁy’amwﬁﬁm@iu (single
dominant gene) AILANANHIAZMIAIUNIY LAZAE
anwug w1252 lagnihanlsiduundenugnasudiu
mu@iauumﬁ"aLLazngmsﬂmﬁm{’\mﬂuﬁuﬁ na4
(Pongprasert and Weerapat, 1979) Wuf n9 latu
dununiug w1256 imsuuziuazaaaiuli
mnsasnsdanlud 2518 lull 2524 wWugdnn na21 e
LLu:ﬁ,’lLLa:mLa‘%ulﬁmwmmﬂQmﬁauﬁﬂcymmi
sunevaawaenszlaadinanaluananand W1
nu21 JEudurmu Bph1 1INWUE IR26 (TKMB) 6iaan
1wl 2524 %iug n223 GaRBudunu bph2 INWUT
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IR32 (PTB18 Waz PTB21) "L@T%'maaﬁ'uﬁ:l,l,af:ﬁial,a‘%w
TWinsaIny ﬁ'uﬁquimy‘% 60 TITUWNMUTZAUUIU
N&N9 WEUG1UN1U bph2 91N IR48 %’maoﬁ'mfﬂ 2530
A & v eda ' v A 2 A
nsnnidwiuiniiouniwdaudneg insasniiaien
Ugnnuatnauninang uazludl 2532 iﬁaqwsimq‘%
60 ﬁgnLwﬁﬂmﬂ@@ﬁﬁm']m%ﬁmw ﬁ'uﬁf
qwssmq‘% 90 laTumauugthnaunuivauidymd
gw a o 6 v 3 dl dl o A'
uaNNNBIITRUTTNAUMUEL Y AuvzsintNawd b
TRILazaaNURIRI BN BUILWRY
nyzlaaRiinena 1w TowIn 1 qw*mmq‘% qwssmq‘%
2 1T uen
AILGT 2518 ﬁmﬁaﬂﬁ)qﬂ'u NNt lenae
ﬁufﬁn@i’mmmm:ﬁaLa‘%ﬂﬁmwmmﬂﬁﬂvlajﬁfaﬂ
1 o 6 a v v a |dl v €d'u (3
i 10 WS ueiiinugdn i m"l,uﬂwu'qw F9RIPIUNIL
' g a s ' LA
dadszrinaiwdsnizlaaminatasanlnannule
Uszinelng 1w Unami 1 ﬁm@aﬂ 2 F3anainle
SUBUWEUNIBNIN IR36 LA IR56 GNNE1NU LD
NUITLTIATHNRINNUNNITONIWLARDUENE LS
ﬂ%’uLﬂﬁﬂuﬂi:mnsagmamam 9naNnNdndun
3 a o 6 v v Y ) % %
@aawwmwuqmﬁﬂmmumu mug"lﬂnumsﬂiuﬂa;a
ﬁ'uﬁ:?ﬁl’nqmmwmﬁ@ﬁuaﬂﬁwaNﬁmga 1yl
mﬂiﬂaﬁ"’}‘nmwiﬁmawn:mﬂﬁuLaqam‘%m'n,;J“.e_l
Lﬁa‘mﬂlumiﬁ'@Lﬁaﬂmﬂﬁuﬁnﬁﬁ’lwﬁm'.“.'auqu
ANBIULAMUAIUNG LU NUUINGBLINITTILAG
s:mnmLLa:LﬂummLtajuﬂﬂluﬂwﬁwmﬁuﬁfﬁn
ﬂafgﬁ'u U UNUNNIAANLF LA UIVDID A1

Ap a g/ & 3 % v '
mwwasnzlaafinefatnias lulaudn itasnin

¥
Aadaa v

20 8% (Zhang, 20€Z) lw$uwuiiliBudruniu Bopht,
bph2, bph5, bph{, Bph8 sz Bph9 Nuuasaiwlnaf
] v o v v fFu  AadA
wululszimndmssnansadvinagle WugiNniion
N bPa4, Bph6 uaz Bph10 &1NNINGNWNNUGE
A A Aa Ao '
wypdNIUszany Siieslindund unmudanuad
flumn) laun Bph3, Boh11, bph12, Bph14 uaz
v A v o Ada o A '
Bph15 uazdIiWusINNTBuA I UNMBLIEL 1%
Bph13, bph16, Bph17, Bph18, bph19 7tid ' lasinun
P o & a o
dnsuaznasaunuinaanszlaainaalulseine
ny wananRdsinonumIdunuan v NN La
ﬁ'umm@i”’mmuﬁmuqﬂm QTL (quantitative trait
loci) nszaenINg 12 laslulouvesdna (Alam and
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Cohen, 1998; Jairin et al., 2005; Soundararajan et
al., 2004; Su et al., 2002; Xu et al., 2002)
nadiudysRuidaumuludszinelng 1o
miﬁ'@umﬁuﬁ’nﬁmmumﬂﬁu Bph1, bph2, Boh3
W8z bph4 danwuiuwisnszlaasiulngiaansa
ivhaoWuitNdEudunu Bpht uaz bph2
udaiinuginNiDu bph4 Sansdumudauuasug
Uzny uazwuhwuiiniiduduniu Bphs gy
suInamwMwlaadalszminuuasaiulradaling
19Aa0 (SUNUINIZAUANNTIWNW S ‘Wm:ifﬁnﬁa
NANIANRY LUBNARDUNULNAIVUNILT 2N
mﬂmsﬁﬂmwudnﬁuﬁﬂn Rathu Heenati
NUBwA1UN1W Bph3 (Anaies et al., 1986;
Lakshminarayana and Rhush, 1977) WAIANMTL
dumusalszrtasnaunszlaafina1aniiuan
TInTamaays MWERE anBunn Fuun fund
W93y AITEN wATLIN UATWUY UATIITRNN
=) 6 [ = o 6 =)
UATAIGEWINT wATEIIIA 1K UITE dnumil
viémgan W3 YNaNTNT o1y SauLda Wﬁuﬁ awaﬁ
20219 Al aszUi gWITHLS f{%m% AUDIAE
81924 99351% UazaUaN BB (Jairin et al., 2007a)
LAZIINNIINARAUNIIUSUAI B ILNRENIZlanE
ﬁnmaﬁl,ﬁmuuﬁ'uﬁfﬁmmu Rathu Heenati WU
Uz nIwaenszlaafi1a1aniAiuaInIInia
qumwmﬁ WRZVAWLAY b EINNTOUTUAILUTIING
SINUT L4 (Jairin, 2008)
[ 6 [ 6 v (2 ,§’ =
wuq/amwuﬁqmmmmmwaﬂniﬂ@@a
i A o £ & ' AN v A
PIORNWAIWITINT NI LRIz NeN laTUE®
durmu Bph3 wud Usinmwadilaglwinfavasiug
mﬁﬁmfmmﬁfuﬁauﬁwgo NI HDINND UG UNIH
lwiugdadandnanedagindnuduaiugunaing
waiilagunlaslulow 6 (Jairin et al.,, 2009) MINGW
s 6 v £ A A a ol =3 o 1
wuqmnmummmzwﬂimmuaﬂaammm"l,@”lu
\‘iwﬁfﬂlﬂﬂlﬁ%ﬂﬁiﬂ%’ﬂﬂ@dﬁubﬂmuﬂﬂa 13 bT
d' = a' v s a 6
Imaqamsammm}qwaiaﬂwaiﬁunﬂsuﬂ§owug
mmmﬁmﬁanmﬂﬁ'ﬂfﬁé}”@dﬂ']ﬂ@i’
@ & Ao & A &
mqﬂszmﬂmaammﬁ]wmaaumimaqa
wasnansfaglnanududunu Bphs uaziiadie

waaé’nwm:ﬁmmué’mdnLﬁﬂgiﬁ'uhfmmaﬂmﬁ
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[ & % 6 v (3 1 Ap
105 uazWarwduaowudduniudainie
nyzlaadinaa ﬁﬁqmmwmﬁ@mammmwu,a:mi

o A Al
VAEHE I@ﬂmﬂﬂmaqmmamma

¢ Aaa
qﬂnsmuaz'sﬁm‘s

1. nMINew1U5EBIN5217

839U NINRUNAY BCF, ‘szwmﬁ'mfﬁ’m
1% Rathu Heenati (acc. no. 11730) AuWugan2aan
w2 105 alFlumsdumBudumuinasnszlaa

#hana M99 linkage drag wazWaWEEWRUTT

Rathu Heenati x KDML105

l

Funuwnianszlaadinans wazdamAINNIg
MENNLAZNINIGNG Lo mlﬁmaqmﬂ%ammﬂmﬂ
sl,uﬂ’ﬁﬁ'mﬁaﬂiul,wia:"ﬁ";mﬂq aauaadlu Fig. 1 Aaudan
v BCF dmau 2 @t 1N BC F, 91wu 2,343 A
Adunmudamasnszlaadiina wazionsaaaniy
aumiaiaueiilaglwuiaain donor aanandudiu
% Bph3 ﬁmﬁanmﬂﬁuﬁjﬁnnﬂszmm BCF, Wi
I%eams%ﬁﬁvugmmaﬁuﬁqmm (genetic background
Uanuasifuanumen1anIaneas Nanh g hds
ANBHENIINBATNLAENNLAN Ve udabu e

Usz1n3 BC F, $1u7m 51 a’mﬁuﬁ:

F, x KDML105

l

BC,F, x KDML105

!

BC,F, x KRIL105

"
- 3F1
g
* Mapping of Bph3
333 BC4F, lines BC3F2
+ Confirmation of Bph3 loczuor» and
genetic dissection of linkag® dlag ! ®
2,343 BC,4F, linesy(2C) R ilnes -
were selected fShgenoiypic analysis) BC.F Eﬁgg’und selection
+ ForegroundCelecrian 3’3 » Two BC,F, lines were selected

= Bph3 hon\szygous genotype BCGF 4
* Phencypic selection
+ Background analysis ] ®

{75/ 5SRs) 51 lines

* Yield traits and grain
quality traits
51 lines

Y

RM589, RM15¢, BO3_127.8, GT11 / ® \

Selected BC,F,

* Bph3 heterozygous genotype
BC,F, | - validation of BPH resistance and
: confirmation of phenotype and
® i genotype
H 330 individual plants
¥ L=

Selected BC,F; BC,F

'

Promising lines

Fig. 1 Scheme for the development of BPH resistance introgression lines with details of markers

used for foreground and background selection
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2. msdszifinanaawnindainaenseland
Wana
Usziuanudunmunasnszlaasiiaia
va9%UT 2 luszznd (standard seedbox screening,
SSBS) uazluszozdniuanna (modified mass fillers
screening, MMTS) LasNAROUANNTOLTBINRY
ﬂsﬂmﬁm{ﬁma@iaﬁuﬁn AT TV Jairin LAz
Atk (2007b) NAFDLAUG U UDDIN-LLA LAY
Uyzrns BCF, INAWEN Rathu Heenati x 21398n
a8 105 lagldwugdny TNT Wuiuiiloudiou
dauua @"uﬁumiﬁkoL‘%aumaammawaaquﬁ‘i%’ ]

ﬁﬂaqumﬂmmﬁ

3. Mmsanamswanludiouazmsiiiadsanm
dduialagljisengnls
anaaduaanlutnlasis CTAB (cetyltri -
methyl ammonium bromide) Mu3TNT84d Chen LAz
Ronald (1999) Lﬁ&lﬂ%&l’]maLS%LQI@Uﬂﬁﬁ%U’]QﬂI‘ﬁ
(polymerase chain reaction, PCR) (10 W) as¢isznay
Pa9RTaNs (51'\‘1‘17: Taq master mix 5 W, dH O 3.5 i,
Primer F (10 M) 0.25 [, Primer R (10 uM) 0.25 !
uaz Template DNA (25 ng) 1 Wl Sunaunatfiadamad
Fududiwalaseiosi@ons Usznaudfinial
denaturation 94 °C 1% 3 W71 denawratioh 94 °C
W% 30 3491 annealing 55 °C W11 30711 extension
72°C w1t 2 w191 final extensich 72 °C %1t 10 w17
$1M9 35 38U wazugna saD N A TR T UE I
fLdmalas polyacrylamideTgel ANMULTNTH 6% LAz

gaNay silver nitrate

o 1 A v =

4. NMIAUAIGIUHRUIBUAIWN1Y Bph3 U Tua
217

A A Aa o ' v A

fumluanaetasmainafddunialnanudu
dunin la mlﬂmaqam‘%ammwﬁﬂ SSR AaLRaN
mﬂﬁuﬁfinnq’uﬁ@ﬁumuua:dauuamnﬂi:mm
917 BCF, wIUNFUAZ 15 A% FTIIRIG LRIV DS
ﬁuﬁwumuimlﬂmLaqam%awmwﬁ@ sSSP
(McCouch et al., 2002) 3113t 36 ¢ lwsluas Toliln

~ o ] dld ) U 1 U =\ 9

vinmdunbinfianuduldiegindnududadsu
Bph3 NMINBINUAaRAIN (Ikeda 4ad“<aneda,
1981; Kawaguchi et al., 2001; Sun.2ef'al/2005 ; Yan
etal., 2002) Usznauee 13 Fjvl,‘l/\l‘jih.:’: ATOLARNITLE
nsunlasluloy 4 aius 5.4-184.1 cM 14 gi"l,wiwa%
mauﬂqm:mmmﬂmfrlmu 6 96 2.3-105.1 cM
Uas 9 @]'"I,w%ma% w391 ﬂqmw:mauﬂﬂﬂuimu 10
AILA 17.6-112:0¢cM

5. ms:%,umuﬁf&uaqam'%f'awmml,azms
FOINLHAIA B UITUAIWNY Bph3
RAINNINLAMUAUIVID WA UNIY Bph3
Wasawtannnsduwilas SSR @iun1I®umn
T,:uLaqam’%'ammﬂ‘ﬁagﬂnﬁﬁ'm‘mmuaﬁwuﬁw@u
0T LAz mIEIun s Buduniniinsiuowuu
laslaloy Aianzddranudunuiszniiidays
ulnd ﬁ"l,ﬁmnmﬁLﬂiﬁzﬂ@ﬂimaqal,ﬂ‘%ammﬂ
SSR LLaz“ﬁua;&amaaé’ﬂwmzmm@Tmmul,w‘gmmﬂm
Fihanavasdszrnyin BC F, d1u7u 333 o lag
1#115un38 JoinMap 3.0 (Van Ooijen and Voorrips,
2001) ez MapQTL 5 (Van Ooijen, 2004) W13

Table i\, Target molecular markers for marker-assisted selection

Primer sequence

Niarker Type Chr Trait

Forward primer Reverse primer
RM190 SSR 6 AC, GC gctacaaatagccacccacacc caacacaagcagagaagtgaagc
BO3_127.8 SSR 8 FR cgtggctcgacctttttaat tcaaaccctggttacagcaa
GT11 STS 6 GT cgagcgagggtttactgttc ggaggaaacagcagcaactc
RM589 SSR 6 BPH atcatggtcggtggcttaac caggttccaaccagacactg

AC = amylose content, FR = fragrance, GC = Gel consistency, GT = Gelatinization temperature,

BPH = brown planthopper resistance
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oA A o ' ' AA
anuTatiavainsiangulasgainel LOD Afid
NN 3.0 uazszpziILBLEUNTuaN AL TR AN
AanzAlasltwWariTunad Kosambi (1944)

6. N13uan linkage drag LazNIIAALADNA NI
m’mwammzqmmwmmaﬁu

wunaaaa Wx* NAauNuiwaiuniu Bph3
ﬁnﬂﬁuﬁ:ﬁn Rathu Heenati lagmasauljisonaana
v e 6 v o £
AuMuBITIWUIT 1w 2,343 dn Tugnw
Ty915a% AaLRanIaNIZAWNEIBNIBIINIILATIER
A o oA v Aaa o = A =
LNDAALRONANA RN UG WNIBLazE Wx Midn
gadavasrInanuzd 105 (Wx') lasldluianainias
#3178 RM190 1ay RM589 LazAALRaNaN eIy
‘vsanLLazqm%QﬁLLﬂoan@ﬂﬁmaqam%ammu
BO3_127.8 uaz GT11 audeu (Table 1)

7. N3 ARNBZIWNIRNBINTIN (genetic
s 6 o =)

background) 29185 AALADN

o A A A < &

AGLA aﬂIwLaqaLmammm SSR IN3ZAN8NING
1uut13 (McCouch et al., 1997, 2002) $1wI% 120
1 6 6 A A A
ﬂ"l,wsmai ﬂ@manmwnﬂmaqmmammymam
AMNULANGNTZRINNND-LN TN 75 @J’"Lwiwa% LaRE
5.7 gji"l,ws‘ma%@iaiﬂﬂﬂw maauimaqmﬂ‘%amu' of
ﬁ'uﬁLﬁmamaomﬂﬁ'mfﬁ'mﬁam‘i'lmu 51 ?’.?!v"'nf
mnﬂszﬂmﬂiju BCF, maaﬁjwaw Ratu /deénati x

a a 6 6 & e A A

P1INANNEA 105 ILATZARNUDILTUTORRANRID
ﬁuqmsmaaﬁ'ufmn@anmﬁ 105"ne’Rathu Heenati

u/ 6 o A
Iuaﬁﬂwuqﬂmaan

8. MIUTLLABANBAEN W NIIINEHATUAZHANAR
VBIABNWDANLR D

UST N BN IINITNEATUATHANA A 1
wdasnapadiall 2550 ﬁquﬁ%’mﬁl’nquam"ﬂmﬁ LAY
ToyatueEnaan AN InIdans 91mu 5
DENGEL I LLa:Lﬁmﬁmwawamwiazmyﬁ'mf
327421 48 N8 ﬁuﬁnﬁa;&aaoﬂ‘ﬂiznauwawﬁm LAz

o a a i &
ANUITUNANRALDRYABNANAMNTY 14%

a I3
9. ﬂ']i')Lﬂi"lﬁﬁ@!mnﬂﬂﬂ"lﬂﬂﬂﬂﬂﬂWLLaxLﬂﬁﬂaﬂ
[ o (%
LNaﬂﬁﬂﬂW%ﬁgﬂﬂtgaﬂ

el

AATITABNBUSININM BN L% FiFan anal
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1719 ANENVILNEAT1ILURaNLAZI1INR B
snwoerasly Wesidudiodlisunnuiaiiie
viadlinnnmguanauiaduam 100 wia STk
YSunauaiilas (amylose content, AC) s iudly
&N (gelatinization temperature, GT) LAZAUAIAIVD
uilsqn (gel consistency, GC) ¢MUATN3VaY Lanceras
uazame (2000) uazlimazuunanunanlasnisas
eMUADNNIVBI Wanchana Uazate (2005)

Naﬂ'li‘nﬂaa\‘ill,a$a%'13ﬂf

1. MsAumeunissasiuaunmianslan
frnanaundluning

1.1 ANUTIUNIUVINUDLE ,uw"'uﬁn@iamﬁys/
nszlandiina

mnmsﬂiuﬁutuﬂfmﬁmmumaaﬁufﬂj’n
Rathu Heenati u@=5010anusd 105 datwaonszlaa
Finana wuid WWT Rathu Heenati drunmuwldans
luszoznapszuzuanna lummzﬁﬁ'u'nfmn@anma
105 aullavisadszes (Table 2) SwSLNaNANLF N
{0299 uT Rathu Heenati dauwapnszlansinana
MNNITNARBUAINTOULAZAAIINNTABEIAT
(Jairin, 2008) AATIENBITANUTIUMUINATY
Foanuaunidiad meluduinnigusnsinamis
yoawasnszlanitiias

ANINAFEUANMNAIUNIWLBIUTETINTT
BC,F, $7mu 333 muwug luszozuanne wuin &
MINTEANLAIVBIANBUSTI UM ULAZE UL LUI AT
3:1 (x> =0.03, P < 0.86) %@ﬁa%ﬁoﬁuﬁmuqué’nmmx
M i ula g B wae LANURN M NT
wovlisuysohiflasnnwumoiugsulnalungy
UMNULEAIANH AT UMBIUITAULIUNRN (Fig.
2)

1.2 FuniIvaIudI UL Bph3 Und luuyi
Fumdunisvesdudunu Bph3 lasda
L§anua:é’f@nﬁjumﬂﬁuﬁ:ﬁmmmm:dauua@iamfgﬂ
nszlaadinena andsznsdna BC.F, nguaz 15
Ut Aanzimdundudunulasliluana
LA389MANY SSR $1WIn 36 dlwswas uulaslulay
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Table 2 Average damage score of the parents to brown planthopper at

vegetative stage (seedling and tillering stages) of rice plants

Seedling stage by SSBS

Tillering stage by MMTS

Cultivar
7 DAl 10 DAl 14 DAl 7 DAl 15 DAl 23 DAI
Rathu Heenati 1.0 2.2 2.4 1.0 1.0 1.0
KDML105 6.5 8.9 9.0 5.0 9.0 9.0
TN1 7.0 9.0 9.0 5.0 9.0 9.0

DAI = Days after infestation

Damage score: 1 = very slight damage, 9 = all plants dead

4 6 uaz 10 USmfimaiasdudiunisuastn
MUNIUINNATINEINWVDS Kawaguchi LAz
(2001), Sun UATATHE (2005) WAZ Yan WA (2002)
maauhlLaqaLﬂ'%'ammﬂﬁ'uﬂsjwéﬁummm:dauu,a
WU ﬁLﬂmImaqaLﬂ%ammm RM190 uulaslulaw
6 ﬁmmsmmnﬁLﬁmamaaﬁnaiunéuﬁmmmm:
sauanananiwldasetaan ugasinduiietes
ﬁué’nwm:ﬁmmuﬁ@‘hwmag'sl,nﬁﬁ'ﬂmaqal,ﬂ%m
Wiy RM190 ﬁmﬂwmqam’%ammuu‘%nmmu6]
Funis RM190 LﬁmamLﬁamimaqam'%ammyﬁ
NBARY Bph3 inBadin uaztin lUSa =W iua @
flandszmnsdn BCF, §1w7u 333 WEMug
MNUWIATIZHM linkage group way@uieidBudn
mulaslsldsunsuaeuiines JoinMap 3.0 waz
MapQTL 5 InHan T MzRadsiuiutvatoya
WulnidrudlulnidvegussiqneBC F aansniudu
dunisvasdudrunnBph3 uulaslulay 6 agving
MNENNAUIVEI Ao tn19danuen short arm
Rﬁﬁﬂmaqmﬂéummﬂ RM588 uaz RM589 lagil
dunibapli .5.1ﬁIwLaqaLﬂ'§'ao%uﬂy RM589 (Fig. 3)
SasdIntdsnaanwardunwle Souas 60.7
Lﬁaamﬂﬁuﬁ:ﬁn Rathu Heenati 7155w Bph3
(ldkshminarayana and Khush, 1977) 8101306%411%
"Lvﬁ”mamqumm‘mmﬂv\mwaaﬂi:mnﬂw‘gﬂ
nszlaadrinans liansludszmalnouddsdunin
dotszansfinuludszinaa Goawy Tu t‘fjﬂiu
1A WAUTud Taaaina uazunsdszannsluduids
(Angeles, et al., 1986; Jairin et al., 2005; Khush, 1984;

MIFAITINTTNN TN 3 a0un 1 Wnsey - finwiou 2552

100 _——
Rathu Heenati x KD, 195

80

60 [}
/

o~

)

40

No. of BC F individuals

20

o)

2 4 6 8

rig\2 Frequency distribution of BPH damage rating

of a mapping population by the MMTS

Ratha Heenati x KBPMIL16GS
Chromosome 6

RM3353

RM589
RM386
RMS88

EMS8101 RM190
4.3 bphd
RM2064

-

Fig. 3 Linkage maps of the BPH resistant gene Bph3
on short arm of chromosome 6. The distance
between markers was in centiMogans (cM).
The solid bars indicate the location of the BPH

resistant gene Bph3
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Li etal., 2002; Soundararajan et al., 2004; Velusamy
et al., 1995) Gai S9N EIUAZIL AT LA
vosdudumuunlasluloulunuidiamns lu
JTULUIN WUIN Bph3 Uae bph4 Adunidlnanuun
Tasiulay 7 Tawld trisomic analysis (lkeda and
Kaneda, 1981) ©n33uidad1 Bph3 N4MBLHUK
laslulan 4 (Yan et al., 2002) udgslddinstingu
duniivasiiu Bph3 luiustni Rathu Heenati 6ian
lafisnsnunsdunudunisvasdumumunanie
WuB912 Rathu Heenati uulaslalay 4 (Sun et al.,
2005) %a‘lé’lﬁmaqam’%am angludunitaiinisau
wusmaseunulszmnsInalsanunlun st uels
‘wuhlLaqaLﬂ%’lammUl@ﬁmmﬁwﬁuﬁﬁuﬁnmm:
ﬁﬁumulumjuﬁmmmm:éauLLa ANMVLANG
durisaasdudunuiinulunismesasiinuvas
Sun UazAMK (2005) B1LILBINNINNANULANEAIIVES
ﬁuﬁﬁwaﬁlﬁ%’%aﬂizmﬂnmmﬁlﬁmaau agnalan
oy Inpnudunibidudunmu bphs luwuginn
Babawee uulaslalaa 6 (Kawaguchi et al., 2001)
Hawawinin bph4 Fdunialng (allelic #3a closely
linked) TuEw Bph3 (Sidhu and Khush, 1979) &9
AdaInUNIANEIA IR AN DG U svasiu Boks
vulaslulan 6 In&Audn bph4 (Fig. 3)

1.3 mmuﬂuzﬁwaaZwmqmﬂ?'as.mu

iefuduanuudnsalyt@naeiasmany
RM589 AiddunsislnaduamrhniBons lanasay
ANNA U BTl TETIREae BC,F, 41w 330

RM58S

L=
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60 KDML105

+

3

40

No. of BC F individuals

20

Damage rating

Fig. 4 Frequency distribution of BPH .resistance
scores of BCaF4 based on thedvi %5 method

at the tillering stage of thewice plants

mﬂﬁuﬁjﬁ"l,@i”ﬁrmmﬂﬁ'ﬂﬁﬂf 171§ heterozygous U312tw
FUAUITUI UMY Boh3 WU NINTZNLAIVD
ANNAWM NI FIwaududunms
MWMBUIBRAN : Bakld FOAARAINLEAT 1:2:1
(2 = 1.08(F" = 0.58) (Fig. 4) UsTSnEmzdL
ULDA ;uqﬂ@sﬁm@imﬂ pafuaeluansmyy
' ,Uﬂ;jawymi FIUNIINTZANYEIVDI AR AT AL
[amqam’%iammﬂ RM589 18413z 31nT BCF, WU
ﬁﬁmauﬁuﬁﬁé’aﬁamaaﬁuf Rathu Heenati #i1ilu
homozygous ﬁuﬁLﬂu heterozygous LLazﬁu‘ﬁlﬁﬁaaa
PaINUTIINBNULE 105 #itllu homozygous FaAARDS
AUAaT 1:2:1 (x> = 1.04, P = 0.59) LTWLAINLAN A
ANUNIH LLa:ﬁrmmﬁLﬂi’lzﬁﬂj”a%laﬁ'ﬂwmzmamu
Tndsrnnudlulng Imaqam‘%ammﬂ RM589

g
MR
R
MR
MR
R
MR
MR
MR
MR
MR
R
R

Fig. 5 PCR ampilification of BCaF4 plants with the marker RM589 linked to Bph3
KD = KDML105, RT = Rathu Heenati, R = resistant, MR = moderately resistant,

S = susceptible
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unlaslulay 6 s1u1InaTUNLaN B EIWNIW AT
Yauaz 80.6  @288197aILALALAWLEN LFa1NA1T
Aanzilasluianaiaiasmuny RM589 uaztaya

anudumMusasuImeRusuaed il Fig. 5

1.4 n13uen linkage drag 32%379 Bph3 Uas
Wx* aada

nnnsAnswuhduduniu Bph3 Tuwug
117 Rathu Heenati iduwnuslnanuéin waxy (W)
fig$19 granule-bound starch synthase (GBSS) <
Fndugmiunmssaasiuedlas (Wang et al.,
1995) unlaslulon 6 Gedszuzrnersninanosas
Butlazanms 380 kb Hu Wx luWus Rathu Heenati &
saaaillu Wi GavhlwsadUsunauedlaadoudne
g9 (Isshiki et al., 1998; Sano et al., 1986) uazLua
flsidasmniafiiSun "linkage drag” $iusdasuan
fumsmaslagnsaaidanansmedwnmuluanin
LOUNARDY imﬁumﬂﬂmaqam‘%amma F3U3N
nagoUANNTIUIIBAoINaanTlaadinanaves
Usz1n3917 BCF, SwunIne 2,343 G4 AQLAaN

*
uln [; M RS589 1 3smb
i | L/ RMI19T 1.70M
1L e Bpns Eq RAM58T 2 mone
[ [ M REISED RMSE 2a3Mn
i ERMzZ04
) ' e RSHS 3. t58s
| o
[ g E =
3§ f'-? H— GT41 T.16Mb
i ]
I -~ RMLER
' [ e RMEB10Y
: ‘ + L Aamion
E_|n Hx

N 3 thu Heerati
O, KDRILABS

GUNIBNIHIIWIN 200 6% INHWLLN linkage drag
izmnﬁuﬁmmmmzﬁumuqumia%aLLaﬁIaa
2anANNK I%Tmaqam%ammy RM589 1az RM190
AALRENAUNIIUNULATNAARAATIGLAUIDY Wi
illauiugzaenuzd 105 (Wx') uazAaiianduing
lavlgluanaiaTasnany (Table 1) fidzataany
ANBHLAMNREN ANNTFAUAI UGS hazUTuhe
waRlarlunounu aatdanladundasnis 14an
(#101) (Fig. 6) tNewawdumoutdumalidrive
14
AN v & & A a
NANIINARDITIALAWDIUITZANT AN WY 9NNT
A AA . A
liluanainIasmunelunsdifiiie ikage drag 71l
ANAAANITIOW ‘5‘%m3ﬂ§‘1_|'_"gaﬁ'uﬁfl,mué'aLau
(conventional breedifigl,anadadldszaziianuas
USunawadslszaiasdhaaudaunn iineudadui by
o A A @ A A
@aIMIaana ;'uﬂmuqmnmm:muh Tomanaz
"I,éfmﬂﬁ'ufmfwmsﬁﬁaﬂm daaziAnldaniuging
wiambprninnanadazldududiuniu Bphs
. wﬁ’tﬁfﬁnﬁﬁﬂ%mmuaﬁha@iawﬁnga WY IR72,

Fig. 6 Fine-scale mapping of two loci, Bph3 and Wx® controlling BPH resistance and amylose content,

respectively. The locations of two genes, Bph3 and Wx showed in the linkage map. Graphical genotypes

of the region in six BC3F2 plants showed on the left; white blocks regions derived from KDML105 and

black blocks regions derived from Rathu Heenati. The progeny with an asterisk (#101) was selected to

develop the BCst'
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IR56, IR13540-56-3-2-1 ﬁwnﬂan 2 \iludu lunsdiims
o A A A o v A
ﬂmaarﬂ@ml’ﬂwLaqamsammamavlmﬂwu F
n' d' U [ s‘d' U A 6’; a
quiamam:"l,@mﬂwuqﬂmaoﬂﬂs ANNILINATLEE
LALEINEINIINAALRDNAN B NLNLITINY

qmmwmaamﬁmlmw:ﬂéﬁ

2. ﬂ1iﬁm%1&121ﬁ%ﬁ:ﬁ1‘)(ﬁ1%ﬂ1%tﬂgﬂﬂizfﬂﬂa
ﬁ?ﬁmau,azﬁQmmwmmaﬁuﬁfms‘li’i’tﬂ%aawmﬂ
Taana

Ugnisz1nstna BC F fldadaandu #101)
fiu4@ linkage drag aanluud wedadanlildmy
wugdumuuazlansmizes Indldoanuiuiun
AanN=R 105 I@ﬂmiﬁmﬁaﬂiﬂUIuLaqam‘%ammﬂ
"lﬁmmﬁ'uf BCF, fidaams 2 du (Fig. 1) taWaw
dusnewudiudeldauldaenug BC,F, $1uw 51
mﬂﬁuﬁf I RSUU T A UA N UM TN BATURS
nandaluulaineass anudumudawasnszlaa
Finana WazU Iz UG NN I BATHLAZNNTH

RN

2.1 ﬂmm”mmumaomyw”ufﬂ”mﬁan@imwﬁz
nszlandiima

HAIINNINARALUAMNAIUNIUVBIT N UT
dardanluszaznalasd® SSBS Aulszannsway
nszlaadinenafifinnuuandiwesiisiesnwin 6
tsz11ns WU mﬂﬁuﬁ:ﬁmﬁaﬂﬁmmﬂﬁﬁ@iaqn
132TNIUURI (Table 3) LLa@w’j'la’mﬁ'mfﬁmﬁaﬂ"Lﬁ%'u
Sudumuann Rathu Heenati Gashumuldason
ﬂqwﬂiz"mmumaﬁLﬁuluﬂs:Lﬂﬂ"LM (Jairin of\@l/
2007a) a&9lsnany wuindanuuandsdadszau
anudumMulussmeRuidausnal g
vaftanafiasanandsiiudumusnikisan o
wulumsanmnessil inliszatefabdunmulung
snuwuD liivinnu

Na2aININdRaUdNNIBNwluIzozLaN
na’uaa"ﬂ”nmmﬁ'ﬁ:‘gﬁ'@lﬁaﬂmomﬂﬁuﬁf Watsziin
G ATNINRBYTHNTe101ua UNIU (MMTS)
wuh moiainaseuuaainnusumuldd (Fig. 7)
wasAdnMIneseUANMITELBIWALNT laadinana

gowuhtny wud weasdulwg ldreuimsunans

Table 3 The reaction to BPH/poueiations collected in Thailand in 2004

and 2007, of sam{: selected introgression lines, using SSBS to

evaluate the WaSistdnce

Reaction to BPH populations*

Designation

UBN DUD NAN KPP WTG PSL
UBNC1078-181-342-6-56 R R R R R R
UBM057073-101-342-6-58 R R R R R R
“IBN03078-101-342-4-106 R R MR MR R MR
UBN03078-101-342-4-143 R R R
KDML105 S S S S S S
Rathu Heenati R R R

R = resistant, MR = moderately resistant, S = susceptible

* Four different biotypes of BPH populations (Jairin et al., 2007a) were collected

from four provinces, Ubon Ratchathani (UBN), Nan (NAN), Kamphaeng Phet
(KPP) and Phitsanulok (PSL) in 2004. Two BPH populations were collected

from the outbreak fields from Det Udom (DUD), Ubon Ratchathani province
and Wang Thong (WTG), Phitsanulok province in 2007.
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Fig. 7 The levels of resistance to BPH at tillering

stage in some introgressed lines, KDML105,
a susceptible recurrent cultivar, and TN1, a
susceptible cultivar. The plants have been
exposed to BPH feeding for two generations

of the insects

a v

uﬁf MM ASINNURDBULURIWIW 72 TA. (Fig. 8)

2.2 ANHUSN NN BATURZNANAR

MInazaumENUEAAIRan BCF_ 51 SUWUT
’Luuﬂaamguﬁ%’ BigUaN TR WU AN
MINBAT LT ANHHSNTIGK IHDINABN ANHHSIN
snuunNde vasmenuitdulngasoiuiys
P1AANNZR 105 WALINUNIINIZANLGIVIN{IMHS
99 EnivmoRusdaiante (Tabled Fil. 9)
@hmﬁmmmg\maamﬂﬁuﬁ:ags:%dw: 122.25464.6 Ty.
Tuwaefidadgrniaanysa 105 &9 132.0 T3, T8N
aanvaimuNuidulninlandiiniaanuzd 105

048 HAl
W72 HAL

120 |

g

8O .

Number of BPH

40 1

20

Rathu L-R1 IE-R2 IL-81 iL-82 KDk

Fig. 8 Number of BPH nymphs (means + SE)efled
on rice cultivars and some introgréssed plants
in a choice test during 48.and/72 h after

infestation

AT mmamﬂﬁuﬁjﬁaawjﬂmifwn’jﬁ 3.7 3 i
VeI IUTIABUANARRATaILWRUTAAIR AN
NNT1I00NNZR 10590882 18.4 LAz 18.1 AUR1AU

AR U T IR IR NBIULNIINITINEAT
(Table £)/ 3171 HANRANANUFUARBTAULINT W
M0FaND INWINLNANGEDTII WazANEI (r=0.37, P
<(0.01;r=040,P<0.01;r=042, P <0.01 9
f10L) Ual UNUANNFNANUTFIULINTZRININANE®
AWM 1,000 AR TupanaaNTANUTURUERH
AUNUNANRALAZIIWIBLNEAGETI (r = -0.37, P <
0.01;r=0.39, P < 0.01 ¢MURIAU) LEAIINTIUINTI
@ana NWIBLNRAADTI LAZANEY nadanslw

Nawﬁmadmmﬁuﬁjﬂj’nﬁmﬁaﬂ %diﬁwawamgdﬂ’h

Tehle 4 vPerformance of principal agronomic traits of some selected

introgressed line

Designation DH PN GP NP PH GY GW
UBNO03078-101-342-6-56 127 13.0 4.07 1224 139.6 245 327
UBNO03078-101-342-6-58 127 132 3.03 934 1434 254 334
UBN03078-101-342-4-106 127 11.8 3.80 130.0 152.8 27.1 27.8
UBNO03078-101-342-4-143 127 19.2 3.72 96.2 143.8 233 271
KDML105 127 13.8 291 102.6 139.0 220 294

DH = days to heading, PN = panicle number, GP = grain weight per panicle (g),
NP = number of grain per panicle, PH = plant height (cm), GY = grain yield per

plant (g), GW = 1,000-grain weight (g)

MIFAITINTTNN TN 3 a0un 1 Wnsey - finwiou 2552

31



130 140 150 160 16 21

Plant height (cm)
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Frequency distribution of plant height (civy;rain yield per plant (g/plant), panicle per plant, 1,000-grain

weight (g), milled rice kernel lergin (), milled rice kernel breadth (mm), milled rice kernel length/

breadth, amylose content (%) arid chalkiness of rice grain (%) in BCSF6 progenies. Arrows indicated

the mean of KDML105.

P1aanNzR 105 Saaz 181

2.3 QUMW N IWURE N IAIGUURENTT
Sulsenu

Namii'@.mzﬁqmmwmﬁmaammﬁuﬁjﬁ@
A ° A v A & A v o
\and i 51 snoriug Iinunnulawm gudiaedn
AL % wD T 2550 (Table 6 waz 7) N1INI2AY
b} 1aaé’nwm:qmmwmamﬁmw mimﬁw RSN
Judszmurasmowuiaaian (Fig. 9) fdanvas

= L2 o 6 o A A A A %

wiadmaRuiAalianimnaasamlanniui,
AaNNA 105 Lﬂai%m?ﬁaa"lﬂmmmmﬁ'uﬁjﬁ'mﬁaﬂ 0.4-
1.9 Talnalfssnur1inenuzd 105 (0.8) luumen
ﬂ‘%mmﬁaﬂﬂuﬁuf Rathu Heenati §409308az 46.8
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mmmwaamﬁ@ﬁnﬂﬁawaammﬁuﬁnm‘a"ﬂ 6.9-
7.9 23, USnamuailas 14.1-16.1 Aaaualudns
Wlaunuanaanuzi 105 Ao 6.9-7.0 LaZANHULANY
Asnvasuiligndaudrsaziinninizansaininnin
é’ﬂwmzmaqmmwﬁ'u A0 83.8-115.0 T, Ytlitasan
snenizaInaIgnaIugulas QTL Foludnumeiehi
laaaiaan uazdu Wx uanmmuﬂuﬁu%é’nﬁmqu
mysanedilas SoieTasnLaNBIEANAIGIVES
uwilagnanene (He et al., 2006)
anunaniudnanwmzniefidasnsludng
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Table 5 Correlation coefficients between panicle number (PN), plant

height (PH), grain yield per plant (GY), grain weight per

panicle (GP), number of grain per panicle (NP), flowering
date (FD), 1,000-grain weight (GW)

Trait PN PH GY GP NP FD
PH 0.54**

GY 0.37*  0.42*

GP 040" 041  0.31*

NP 0.42* 040" 040"  0.88"*

FD  -031* -034* -037" -033  -039~

GW 007 004  -002 013  -005 0.3

Significant differences at ***P< 0.001, **0.01, *0.05, respectively

Table 6 General appearance quality traits of rice gfains, Gi"some

selected introgressed lines

ML/MB  CK

Designation HC MB Mle
UBNO03078-101-342-6-56 ST 24 " 3.3 1.9
UBNO03078-101-342-6-58 ST 2.5 7.8 3.2 1.3
UBN03078-101-342-4-106 ST 2 7.2 3.2 1.1
UBNO03078-101-342-4-143 SV 2.1 7.7 3.7 1.4
KDML105 S7 22 7.8 3.6 0.8

HC = hull color (ST (:/straw colored), MB = milled rice kernel breadth

(mm), ML = miliga rice kernel length (mm), ML/MB = milled rice kernel

breadth/millzGyrice kernel, CK = chalkiness (%)

mmﬁaammﬂmﬁmﬁlmﬂ'nmamaamﬂﬁ'ufﬁn
lﬂmaqam‘émmﬂwuiﬂﬂﬂmu 8 LNEILAILRLT Ue
ansazaundwidldgnaivqulasBunanuu
laslulop, susiosBuwdsy Tagtudnisduny QTL
Mdgmbinuanunavunlaslalon 3 uaz 4
(Amarawathi et al., 2008) F90719FINAA B ITA LA
pealumenuiaaidon adnslifionu anuamsinm
ﬂ%v'af:ﬁgaﬂﬁﬁuiwmﬂﬂmaqaL@ﬁ:ammﬂ Y
Uszdnmwlunsdaifenansmenagmuninms
mMumMwuaznIRiduTatuiad laslamzlTunm
wafilag anwasdazauilegn nmasasdaludng uaz
ANNRBY
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2.4 AU IWUINTINVBIT LW UTAALADN
"3ms’lzﬁﬁugmmaﬁugnﬁmaamﬂﬁuﬁfﬁ'@
A o o ¢ A
\§an BC F, 9143w 51 angwug I@mlﬁmaqamsm
ANY SSR NUFAIAINNLANGAIITERININD- Y
(T19anuzd 105 waz Rathu Heenati) $1%3% 75
' & ¢ o L & a ' ' A
g]"l,wa‘mm ANTZANLNINII NG WU ALafeIzes
ﬁni:ijﬂmaqam’%ammm‘%uﬁm@i 11.4 cM
(asluloy 5) auiie 30.2 cM (laslulaw 3) iwasidud
284 homozygous Ua48ANANUTI1INANILR 105 BF)
TenieTasa: 60-100 lauddladasauas 86.9 &4
' e o A = ¢ & 6. A
winauihmewuiaaReniiaiifudanaiovas

ﬁ'u'n;ﬂﬁuﬁmﬁauﬁ'uﬁ'ufmn@anmﬁ 105 288z 86.9
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Table 7 The grain quality traits of some selected introgression lines and the percentage of

parental genome recovery of the selections using 75 SSR markers. RH and KD

stand for Rathu Heenati and KDML105 alleles, respectively.

Designation AC GT FR GC % KD % RA % Residual
genome genome heterozygosity
UBNO03078-101-342-6-56 1539 70 1 60.0 83.8 13.2 2.9
UBNO03078-101-342-6-58 1522 7.0 1 70.0 85.1 10.5 45
UBN03078-101-3424-106 1496 7.0 1 110.0 86.8 13.2 0.0
UBN03078-101-3424-143 1419 7.0 2 775 86.8 10.3 2.9
KDML105 1528 7.0 2 750 100.0 - -
Mean* 15.03 7.0 81.2 86.9 9.9 3.2

AC = amylose content (%), GT = gelatinization temperature (1-2 = high and 6-7 = low)

FR = fragrance (1 = mild; 2 = strong), GC = gel consistency (mm)

* Mean value from all 51 selected introgression lines

nundauteinddssuiisuiuenfinavazduens
nOuinINENNALATIT 3 Ao Tauar 93.8 atalsA
FuwLIUImeNuidaRamilouaniaanuzi 105
f93ouaz 91.2 uazdauiszmnsdnildnasauas
ugafi 6 (BCF.) WA TINLIA AR a9

heterozygous TadmuWuTAAIRanaftatNfanas 3.2
(Table 7)
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Abstract

In order to set a planting plan of A and R lines for their synchronization to increase efficiancy of hybrid
seed production, the study was conducted in Pathum Thani Rice Research Center during'®?6€6-2008 using 5
Alines and 7 R line. There were 2 experiments, the effect of planting date on panicli tavelopment of A lines
and R lines under field condition and the effect of planting date on phyllochron(inierval and panicle develop-
ment of A lines and R lines in pot experiment. It was found that the differenceiin di ration of panicle development
among 5 A lines and 7 R lines and planting date. For A lines, IR791S8A and IR80156A showed the most
variation of panicle development, while IR80151A showed the least vasiation. For R lines, HR02001-2-3-3-1-
7-2R showed the most variation of panicle development, while "JN:23-11-1-B-12-5-5R showed the least varia-
tion. Alines showed quicker panicle development and emegese than R lines in all varieties. Therefore, to set
a planting plan of hybrid rice seed production, R lines must be planted before A lines. The rate of phyllochron
interval on A lines main stem was 5.0-5.6 days/leaflanylon R lines main stem was 5.4-6.2 days/leaf. The total
leaf number of A lines and R lines were in the raidz of 13.5-15.4 and 15.7-17.5, respectively. Four promising
hybrid rice varieties were PTT06001H, PF796229H, PTT06008H and PTT06022H. The planting plan of their
A and R lines was to plant R lines 3:21/days before A lines, depending on the combination and planting date.

Alternately, A lines should be planted after R lines reach a stage of 2.0-6.1 leaf development.

Keywords : panicle development, A lines, R lines, seed production, hybrid rice
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Table 1 Panicle initiation, flowering duration and panicle development duration of 5 A-lines and 7 R-lines at

different planting duration (month) in Pathum Thani Rice Research Center during 2007 - 2008

2007 2008
Line Awg.

Jure  July Aug. Sept Ot Nov. Dec. Jan. Feb. Mar.  Apr. Mgy

a) Panicle initiation (days)

A - line

A1=IR79128A 53-57 53-55 52-55 50-57 57-65 56-66 56-62 57-62 48-62 53-60 51 57-63 568
A2=IR79156A 48-57 50-55 55-58 50-55 57-61 56-64 56-62 56-58 48-62 56-60 S5 57-60 455
A3=IR80151A 54-60 53-59 5% 50-59 58-65 56-68 56-67 57-65 48-62 55-58 H4 57-63 #3580
A4=IR80154A 56-60 50-59 5% 50-58 57-65 56-66 56-65 58-62 48-62 55-56 57 57-63, 581
A5=IR80156A 56-62 50-59 5% 50-57 57-65 56-66 56-62 57-62 48-62 55-58 4. U7-t0 576
R - line

R1=JN 43-1-56-5-1-3-1R 63-69 64-74 66-70 61-73 62-71 62-75 69-70 65-71 63-70 66N, (4 65-74 676
R2=HR02001-2-3-3-1-7-2R 64-69 61-69 66- 70 57-66 60-65 59-70 67 65-69 65-80 O4.75% B8 69-78 674
R3=HR93001-4-1-2-1-4-1R 67-69 64-74 63-64 61-66 60-67 63-67 67/-72 65-69 65-70%60=7/5 71 72-78 674

R4=JN29-11-1-B-5-4-8R 61-68 64-74 66-70 64-73 62-71 64-75 7073 65-72 (o,70 68-71 ©&4 67-74 682
R5= JN29-11-1-B-5-4-1R  61-68 64-69 63-66 64-69 62-67 63-70 67-73 67-69 ¥5=09 64-71 62 69-74 666
R6= JN29-11-1-B-12-5-5R 61-68 58-69 69-72 64-75 62-71 63-71 67-72, 65-724065-70 68-71 68 65-69 676
R7= JUN29-12-1-B-12-3-2-R 59-68 64-74 69-72 66-77 62-71 63-75 70-73 ¢5-72 65-80 68-73 68 8] 69.1
b) Flowering duration (davs,

A - line

A1=IR79128A 75-81 77-87 76-81 75-84 81-86, 8191 83-8 79-86 80-85 78-83 8 81-89 811
A2=IR79156A 71-81 77-87 79-83 76-81 81-86"6W-91 80-82 78-86 80-84 73-82 & 81-8 806
A3=IR80151A 75-80 M 79-83 78-80 479 "=49-90 85-87 76-8 83-8 79-87 & 84-89 827
A4=IR80154A 76-83 79-87 79-83 75-87 ju.86 84-89 83-87 76-86 83-90 82-85 & 84-85 822
A5=IR80156A 73-81 75-83 79-81 74-S14/9-8 77-8 82-83 76-86 78-84 75-80 8 81-85 801
R - line

R1=JN 43-1-5-5-1-3-1R 84-95 89-101 _93(97 485-87 86-94 90-102 93-95 91-94 90-100 94-99 90 90-95 929
R2=HR02001-2-3-3-1-7-2R 84-98 83-91 £2-.90 83-90 83-91 88-92 87-92 89-99 90-103 94-103 & 97-106 915
R3=HR93001-4-1-2-1-4-1R 84-98 83-97 "39-90 83-85 86-83 89-92 88-92 87-94 95-103 92-99 H 97-98 927
R4=JN29-11-1-B-5-4-8R  81-95 §8/95 94-97 90-95 89-98 93-102 92-94 91-99 94-96 89-9%6 8 89-90 9R7
R5= JN29-11-1-B-5-4-1R  8%-95 99-97 92-%H 91  86-98 90-102 88-97 89-94 92-97 89-99 & 90-95 926
R6= JN29-11-1-B-12-5-5R 8 -GG, 88-95 94-97 87-91 86-98 92-98 88-94 91-94 92-97 89-96 R 90-95 918
R7= JUN29-12-1-B-12-3-2-K'84-98 93-104 94-97 87-90 93-98 93-102 92-97 92-99 98-103 94-103 97 95-98 949

c) Panicle development duration (days)

A - line

A1=IR79128A 19-27 24-32 2228 22-27 24-27 25-29 23-27 22-24 18-25 19-25 20 2429 246
A2=IR79156A 19-24 22-32 24-26 22-28 24-25 25-29 20-24 22-28 18-25 16-24 28 2428 243
A3=IR3151A 21-23 21-26 24-28 22-28 2 29-33 20-31 19-21 21-25 24-29 28 2628 254
A4=R8U154A 17-24 21-29 24-28 22-25 22-24 25-29 19-31 19-24 21-31 27-30 283 2327 244
A5=1R80156A 18-21 21-256 24-28 20-25 22-24 21-26 20-27 19-24 16-25 20-22 26 2425 231
R - line

R1=JN 43-1-5-5-1-3-1R 20-32 24-29 24-31 23-24 24-27 27-29 24-25 20-29 30-3 o) % 2126 256
R2=HR02001-2-3-3-1-7-2R 20-23 23-28 20-23 22-33 23-29 22-29 20-25 22-29 30-31 21-28 2% 2528 237

R3=HR93001-4-1-2-1-4-1R 16-29 21-24 25-27 22-24 24-26 25-26 23-25 22-34 31-33 26-32 21 2021 245
R4=JN29-11-1-B-5-4-8R  20-32 21-24 24-31 26-29 27-31 26-29 21-24 22-25 31-33 22-26 23 2325 247
R5= JUN29-11-1-B-5-4-1R  20-30 27-29 26-30 7 24-31 26-33 24-25 20-34 26-31 21-25 25 2125 260
R6= UN29-11-1-B-12-5-5R 20-30 20-30 24-28 25-26 24-28 26-29 19-27 22-29 26-31 2128 27 21271 243

R7= JUN29-12-1-B-12-3-2-R 20-35 25-30 23-28 22-23 31 27-33 22-24 22-29 27 21-25 24 2429 250
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fa HR02001-2-3-3-1-7-2R LLazmﬂﬁuﬁ:ﬁﬁmmLLﬂ‘sﬂﬂu
maﬁuaan@aﬂﬁayﬁq@ﬁa IN29-11-1-B-12-5-5R
WONINNAEIWL ﬁﬂaa’mﬁuﬁjA InmInawge
ABNUATTANBN INALSINTIEN ﬂﬁ'mf R et lwmsng
WHKN1IUAN daddananuug R feumuwug A

1.3 GnswavayinlandaszeenIwauwIranan
289717 (Table 1c)

mMINanTananvasmenug A agluzig 17-27,
21-32, 22-28, 20-28, 21-27, 21-33, 19-31, 19-28, 16-
31, 16-30, 23-29 LAz 23-29 1% lwidan 1.8, n.0. &.9.
N.8. A.A. W8, 5.0, 4.0 NW. 4.0, 138, N.A. a4
§10U 119 5 SEWUT ﬁmmﬁmagluﬁm 23.1-25.4 1%
SAuEUWNUT R %oﬂgnw%auﬁ'umﬂﬁ'mfA fszozms
Wawntananadluiig 20-35, 20-30, 20-31, 22-33,
23-31,22-33,19-27, 20-34, 26-33, 21-32, 21-27 .ax 20-29
Fu enwdey 1 7 suWUT dszuznIamwteaan
\de atlu1149 23.7-26.0 T

TEEWRUT A fflanuudsdsinaesszazns
ﬁ'@umﬁa@anmﬂﬁ'q@ Ao IRB0154A l,l,a:mﬂﬁ'mfﬁﬁ

mmLLﬂsﬂnwuaaiwzmiﬁ'@umﬁa@anﬁaﬂﬁﬁg@ fa
IR80156A §IHAN ﬂﬁuﬁf R fiflanuudsUrinuesszos
miﬁ'@um"ﬁamaﬂmnﬁqm A8 JN29-12-1-B-12-3-2R Lla
G Uﬁ'mfﬁﬁmmLLﬂiﬂi’;Wﬂaas:mmiﬁ'@nm"ﬁa@aﬂ
ioufigafie JN43-1551-3-1R

2. Sﬂﬁwamaﬁuﬂgn@iamm%’w‘ln
2.1. aammsaily (phyllochron interval)
AMNMIANBINLIN ﬁ‘hu’msl,uﬁﬂﬂﬂgw,:ﬁ"’. ol
WAN (main stem) VaITNINANMUFUNUTLIULERATI
(linear relationship) NULIAMAILAN lapdenauns
Gt

Y a + bx

Fanlundlyenuusidunan

a
¥\

@1 Y-inteivept

Y
a
b = fElRENDANUFUNUS (slope)
2 IRNNTNANHULLLLFUATS

X ﬂ'imui'u%é?iﬂg}ﬂ

AnusuNusIzisdwInlundsng (number

Table 2 Phyllochron interval expectation (dayg) 6f/5 A lines and 7 R lines at different planting date
in Pathum Thani Rice Research Center during 2007 - 2008

e 2007 2008
2May Z.June®25July 13Sept. 8 Oct. 8 Nov. 7 Dec. 8Jan. 7 Mar. Mean”
A - lines 74
IR79128A S’ 59 53 59 67 63 59 53 46 56+07
IR79156A o 5 44 46 50 59 56 46 48 50+06
IR80151A 46 46 50 53 59 56 59 50 48 52+05
IR80154A 48 53 53 53 63 59 59 53 46 54+06
IR80156A 42 53 44 46 63 56 59 48 46 51+07
R - lines
Jo \d301-5.5-1-3-1R 50 59 48 56 67 63 71 59 67  60+06
MR02001-2-3-3-1-7-2R44 59 50 48 56 59 63 53 59 54+06
fIR93001-4-1-2-1-4-1R50 53 53 53 56 63 63 53 56 55+05
JN29-11-1-B-5-4-8R 46 59 50 48 67 53 83 50 56 5712
JN29-11-1-B-5-4-1R 46 59 53 56 71 63 71 63 53 59+09
JN29-11-1-B-12-5-5R 44 56 56 56 59 59 71 50 56 56+12
JN29-12-1-B-12-3-2-R 44 67 59 63 67 67 71 59 63 62+08

1) Average of 9 planting dates + SD
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of visible leaves) Uazd1IWIUWAIUIN (days after
planting) 2837 IMERUT A $1WIU 5 BUWUT uaz
sNEWRE R $1969n 7 Mowus usasli Fig. 3-8 laof

A1 =1R79128A A2 = IR79156A
A3 = IR80151A A4 = IR80154A
A5 = IR80156A

R1 = JN43-1-551-31R

R2 = HR02001-2-3-3-1-7-2R

R3 = HR930014-1-2-14-1R

R4 = JN29-11-1-B-54-8R

R5 = UN29-11-1-B54-1R

R6 = UN29-11-1B-12-55R

R7 = UN29-12-1-B-12-3-2R

wuin enaudsswvesdmnludin 12 W
azRNTnANI WU R uRa I 3TN 6N Tugyl
POIFUMILAUATS GIu6 90-99%

IINMTIATEHRANUTURUS Laa1an13ol
aasInIwawIzadly wudn aasinisaiely
(phyllochron interval) Un&duRaNUaIT1IRAILAN
Gnan G'f'jiamﬂﬁ'uﬁfA ﬁﬁﬁLaﬁﬂaglu’ﬁaa 5.0 -5.6 1%

oWt R Geaglutg 5.4- 6.2 Tu (Table 2) lay
SEWUS R feaasusannisesluanniim BWNUT
A

fnTUMBRUE A ffsarmstslundstsmn
mnﬁq@ fa IR79128A l,l,a:mﬂﬁ'uﬁjﬁﬁé'mwmsm’n
IULLﬂiﬂiauﬁaﬂﬁq@ fia IRBO151A SUMBWUE R 7
gﬂﬁﬂﬂiﬁ%WJIULLﬂiﬂiiuuﬂﬂﬁEj@] Ao JN29-11-1-B-54
8R LLazﬁ’lUﬁufﬁﬁ5@‘5’]ﬂ’1‘§ﬁ§’]01ﬂLLﬂiﬂi’J%ﬁ( R
50 A HRI3001-4-1-2-14-1R (Table 2)

2.2 Swf'wmam‘”ui/gn@iaﬁvmui’uflu@”um”n
(Table 3)

o & A o X oy, o A

mmu’tummwaﬁw’m'uamwaﬂﬂﬂaﬂlu
11961199 VoImBWUT A 09\6 Mowus ddiaduag
Tut24 13.5- 15.4 lyssai: \quﬁ'mf RNI7 mﬂﬁuﬁﬁ@h
Laﬁﬂagﬂuﬁaa 15.7%17.5 lu

o ¢ ~ A o

FUWUTA 7 Janunlsswvasmasaluun
ﬁ‘h@i’wé'ﬂwﬂﬂq@ fa IR80154A LLazmyﬁuﬁjﬁﬁmm
wilststasnisssluundndunan ﬁaﬂﬁq@ R
IRF9128A mumﬂﬁuﬁf R N3anuwlsUsiw va9ms

Table 3 Total leaf numbers on main stem of & £tlies and 7 R lines at different planting date in Pathum
Thani Rice Research Center duririg"z007 - 2008

Line 2007 2008 Mean?
2May 7June 25July 13Sept. 8 Oct. 8 Nov. 7 Dec. 8 Jan. 8 Feb. 7 Mar.

A - lines

IR79128A 19.5 15.0 14.0 13.0 12.0 11.0 12.0 13.0 14.0 150 135+1.5
IR79156A 7.0 17.0 16.0 15.0 13.0 12.0 14.0 15.0 15.0 140 148+1.6
IR80151A 16.8 18.0 16.0 15.0 15.0 13.0 16.0 15.0 15.0 140 154+1.4
IR80154A 15.8 18.0 18.0 16.0 13.0 12.0 15.0 16.0 14.0 15.0 153+1.9
IR80156A 17.0 18.0 15.0 15.0 14.0 12.0 14.0 14.0 14.0 140 14514
R - lines,

JIN4546-5-1-3-1R 15.8 17.0 15.0 15.0 16.0 16.0 14.0 15.0 18.0 150 15712
HR¥2001-2-3-3-1-7-2R 17.7 17.0 20.0 18.0 15.0 13.0 12.0 16.0 17.0 16.0 16224
1R93001-4-1-2-1-4-1R 16.6 18.0 19.0 18.0 15.0 13.0 15.0 17.0 19.0 170 16.6+1.9
IN29-11-1-B-54-8R 17 17.0 19.2 20.0 17.0 14.3 16.0 17.0 20.2 170 17518
JIN29-11-1-B-54-1R 171 16.4 19.0 17.0 16.0 16.0 16.0 14.0 17.0 170 16.6+1.3
IN29-11-1-B-12-66R 171 17.0 18.0 18.0 - 17.0 17.0 14.0 17.5 170 17.0x1.2
IN29-121-B12-32R - 16.0 19.0 18.0 18.0 16.0 15.3 16.0 17.0 150 16.7+1.4

1) Average of 10 planting dates + SD
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No. of leaf

No. of leaf

No. of leaf

No. of leaf

¥ (A1) = 0.20x + 1.33
Y (A2) = 0.23x + 1.46
Y (A3) = 0.22x + 1.26
Y (A4) = 0.21x + 1.04
Y (A5) = 0.24x + 0.38

=015 7
= @3.31
X + 2.46

E( 13x +1.80
DAT Q

Y (A1)=0.17x +2.74
¥ (X2) = 0.20x + 2.81
Y (A3) = 0.22x + 2.54
Y (A4)=0.19x + 3.68
Y (A5) = 0.19x + 3.47

20 40 60 80 100
T

R1)=0.17x + 2.51
R2)=0.17x + 3.56
R3)=0.19x + 2.86
R4)=0.17x + 3.44
R5)=0.17x + 3.17
R6)=0.18x + 2.93
)

R7)=0.15x + 3.55

20 40 60 80 100
DAT

*=0.97
*=0.95

T Q-

=097

7
=0.98
’= 0.98
= 0.96
= 0.98
= 0.98

= 0.96
= 0.96
¥ =0.97
= 0.96
°=0.92

=097
=093
¥ =0.97
¥ =0.94
¥=0.95
*=0.94
= 093

@g;. 3 Relationship between number of leaves and days after transplanting (DAT) of 5 A

lines and 7 R lines planted in May and June 2007 at Pathum Thani Rice Research

Center
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20

15

10

No. of leaf

No. of leaf

No. of leaf

No. of leaf

0 0 20 40 60
DAT

80

100

(A1)
(A2)
(A3)
(A4)
(A9)

<> < <> <> <>

R1)
R2)
R3)

(R1)
(R2)
(R3)
(R4)
(R5)
(R6)
(R7)

=0.18x + 2.02
=0.17x + 2.74
=0.21x + 1.80
=0.20x + 1.80
=0.18x + 2.14

=0.17x + 2.06
=0.19x + 2.

N

=0.19x + 0.58
=0.23x +0.15
=0.20x + 0.84
=0.19x + 1.66
=0.23x + 0.57

=0.21x + 0.55
=0.20x + 0.89
=0.19x + 1.17
=0.20x + 0.47
=0.19x + 0.81
=0.18x + 1.24
=0.17x + 1.52

*=0.97
r’=0.92
=0.98
r’ =0.96
*=0.95

=0.98
r*=0.97
r*=0.97
r*=0.95
r’=0.98

*=0.93
*=0.95

? =0.92
*=0.95

r’ =0.98
r’ =0.96
*=0.97
*=0.97
*=0.97
r*=0.95
*=0.97

NeX

9
=

aig. 4 Relationship between number of leaves and days after transplanting (DAT) of 5 A

0& lines and 7 R lines planted in July 2007 at Pathum Thani Rice Research Center
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No. of leaf

Y (A1) =0.17x+2.87 =095

Y (A2)=0.22x+253 =096 Q
Y (A3)=0.19x +2.82 r*=0.97 @

Y (A4)=0.19x+3.76 *=094

Y (A5)=0.22x+2.36 =097
DAT O;
r2
A.gs

“—

3

= =0.98

S r*=0.97

= ?=095
r*=0.96

DAT

%. x +3.69 r*=0.97

Y (A1) =0.15x+ 1.88 =096
Y (A2)=0.17x+2.36 =093
Y (A3)=0.17x+226 =097
Y (A4)=0.18x+2.40 =094
Y (A5) = 0.16x + 2.96 = 0.93

No. of leaf

=0.15x +2.22 r*=0.97
R2)=0.18x +2.18 r*=0.97
R3)=0.18x + 1.56 r*=0.98

Y (R1)
Y (R2)
Y (R3)
Y (R4)=0.15x +2.51 =097
Y (RS)
Y (R)
Y (R7)

No. of leaf

R5)=0.14x +2.76 r*=0.96
R6)=0.17x +1.78 r*=0.94
R7)=0.15x +2.23 r*=0.98

60 100
‘::, DAT

. 5 Relationship between number of leaves and days after transplanting (DAT) of 5 A
@ lines and 7 R lines planted in September and October 2007 at Pathum Thani Rice

Research Center
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No. of leaf

DAT

20

15

10

No. of leaf

20

15

10

No. of leaf

No. of leaf

P -

& Fig. 6 Relationship between number of leaves and days after transplanting (DAT) of 5 A
@ lines and 7 R lines planted in November and December 2007 at Pathum Thani Rice

Research Center
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=0.16x +0.78
=0.17x + 1.17
=0.18x + 0.90
=0.17x + 1.19
=0.18x + 0.87

80 100

Y (A1)=0.16x +0.78
Y (A2) = 0.17x + 1.17
Y (A3) = 0.18x + 0.90
Y (A4)=0.17x + 1.19
Y (A5) = 0.18x + 0.87

(R1) = 0.14x + 4.27
(R2) = 0.16x + 3.89
(R3) = 0.18x + 4.10
(R4) = 0.12x + 5.29
(R5) = 0.14x + 5.05
(R6) = 0.14x + 4.93
(R7) = 0.14x + 4.33

<> < < < < < <>

ﬁ; @ =0.95

r’ =0.96
*=0.97
r* =0.99
*=0.97

r2=gQ
)

0.97

*=0.97
*=0.97
r*=0.95
r’ =0.96
*=0.97

r’ =0.96
*=0.97
r* =0.99
*=0.97
*=0.96

=0.96
’=0.95
*=0.97
" =0.90
=0.95
=0.98
*=0.96
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No. of leaf

No. of leaf

No. of leaf

No. of leaf

20 40

Y (A1) =0.18x+ 125 P =0.90

Y (A4)=0.18x+1.06 *=0.94
Y (A5)=0.21x + 0.34  r2=0.99

Y (A2)=0.20x +1.08 r*=0.97 \
¥ (A3)=019x+1.17 =098 Q

R1)=0.16x + 1.75 #=&© !
R2)=0.17x + 2.13

Y (R

G #@7
Y (R3) = 016x+2074 08
Y (R4)=0.16x + 1 =097
Y (R5) = 0. 2= 0.96
Y (R6) = 0. 4 =096
Y (R7

)67)( 141 r*=0.98

Y (A1)=0.19x+ 051 1r?=0.99
Y (A2)=0.22x+ 045 1*=0.99
Y (A3)=0.20x + 1.14 r*=0.96
Y (A4)=0.19x+132 1?=0.97
Y (A5)=0.21x +0.28 1?=0.99

Y (R1)=0.17x+1.43 r*=0.97
Y (R2)=0.19x +1.09 r*=0.97
Y (R3)=0.19x +0.90 r*=0.98
Y (R4)=0.20x+0.58 r*=0.98
Y (R5)=0.16x + 1.66  r*=0.94
Y (R6)=0.20x+1.31 r*=097
Y (R7)=0.17x+1.30 r*=0.98

60 80 100
DAT

Relationship between number of leaves and days after transplanting (DAT) of 5 A

lines and 7 R lines planted in December 2007 and January 2008 at Pathum Thani

Rice Research Center
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=0.13x+2.88 r’=0.97
=0.13x+3.26 r’=0.97
=0.14x +2.54 r*=0.97
=0.13x+2.88 r’=0.96
=0.13x+3.14 r*=0.96

R1) = 0.14x + 2.49 Q
R2)=0.13x + 3.86@ o7
R3)=0.15x + 2,34 7= 0.98
77" =098

31 rF=0.96
R6) +246 =098

B= 013x+1.80 r*=0.98
DAT Q

No. of leaf

0 20 40 60 80 100
DAT

No. of leaf

=022x+1.14 °=097
=021x+184 =095
=0.21x+1.69 =095
=022x+161 r°=0.95
=0.22x+ 157 °=0.96

No. of leaf

(R1)=0.15x+2.99 r*=0.95
(R2)=0.17x+3.28 r*=0.93
(R3)=0.18x+2.80 r'=0.95
(R4)=0.18x+2.85 r*=0.95
(
(
(

No. of leaf

R5)=0.19x + 2.24 r*=0.95
R6)=0.18x +2.48 *=0.96
R7)=0.16x +2.27 r*=0.97

0
0 0 20 40 60 80 100
DAT

Zlg. 8 Relationship between number of leaves and days after transplanting (DAT) of 5 A

Research Center

0& lines and 7 R lines planted in February and March 2008 at Pathum Thani Rice
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aﬁ’nluuuﬁwﬁwé’nmnﬁq@ fia HR02001-2-3-3-1-7-2R
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3. MIIIUARMTURNELNHS A UazaIaiug R
?Tnmﬁﬁ'uf A InMINATonaNwazNIINE
vastananTINhmeiug R 3960 UM TN IUNUMS
Uan dasdgnanswus R dausnowug A
mi’naLqumsﬁQﬂmaaamﬁ'mfw’amﬂums
wamL&lﬁ@ﬁuﬁf"ﬁnQﬂwammminm@mszﬂﬁ 2 7%

3.1 aamsalandiwIuinannalnsaanaan
ﬁnmﬂﬁuﬁjwal,l,a:mﬂﬁuftLﬁLLﬁazgwawﬁﬂﬁsaaﬂ
@1anﬁLL@m@mﬁ'usLuLL@iaz"ﬁNﬂgn (Table 4) @il

(1) MINNTananaITIRNNENNLWUT
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wud luteliguisu-wosniau auWus A aanaan
fau MuWug R 321 T

(2) MIN@wTananaItIgNHENE N UT
ﬁt@iuﬁlﬁwawﬁmgd PTT06029H ﬁvl,ﬁmﬂﬁwamaagj
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Table 4 Difference in flowering date (days) of the £r@sses of A lines and R lines at different planting duration

(month) under field experiment at Patk«ih Thani Rice Research Center during 2007 - 2008

2007 2008
Cross Avg.
June  Juy NAug. Sept Ot  Nov. Dec. Jan. Feb. Mar  Apn My
IR79156A/ JN43-1-55-1-3-1R 10 1214 12-18 7-11 5-8 4-15 11-14 8-15 10-16 17-21 8 9-10 12
IR80154A/ JN43-1-55-1-3-1R 8-5 10-14 10-18 7-10 7-8 6-13 7-10 8-18 5-13 12-14 10 6-10 M
IR79156A/ IN29-11-1-B-12-5-5R 9-14 8-12 14-16 6-15 5-12 7-11 6-14 8-15 12-1513-16 10 9-10 11
IR80151A /IN29-11-1-B-1255K 5-12 9-10 14-1511-12 7 7-9 3-7 7-18 9-13 9-10 10 6 9

Table 5_ “earnumbers of R lines when started planting A lines expected by regression correlation
under field experiment at Pathum Thani Rice Research Center during 2007 - 2008
2007 2008
Cross Mean”
9May 7June 25July 13Sept. 8O0ct. 8Nov. 7Dec. 8Jan. 8Feb. 7Mar

IR79156A /UN43-1-5-5-1-3-1R 28 47 37 441 - 38 6.1 28 39 6.1 42+10
IR80154A/ JN43-1-5-5-1-3-1R 22 39 37 47 - 34 57 28 32 48 38+1.1
IR79156A /UN29-11-1-B-12-5-5R 28 40 39 56 - 39 59 27 44 54 42+11
IR80151A /UN29-11-1-B-12-5-5R 20 47 39 56 - 25 55 27 43 43 39+14

1) Average of 9 planting dates + SD
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Nitrogen Management with Leaf Color Chart (LCC) in Irrigated Rice Varieties

of the Central Plain
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Abstract

The aim of this study was to develop an appropriate recommendation for nitrogernniaragement in
irrigated areas of the central plain by using Leaf Color Chart (LCC). Eleven photopeiicé-irisensitive and 3
photoperiod-sensitive rice varieties were studied for nitrogen management using LGU» The studies were con-
ducted at Pathum Thani Rice Research Center both in wet and dry season€,duriig 2006-2007. Factorial in
RCB with 4 replications were used which consisted of 2 factors, rice vari2ties and nitrogen managements.
Four methods of nitrogen managements ; recommendation, applicatioranoi“nitrogen at LCC<2, LCC<3 and
LCC<4 were used in the experiments. The results showed that leaf Caior differs among varieties and seasons.
For photoperiod-insensitive rice varieties, at leaf color level of*, C&<3 was recommended to apply 4 kg N/rai in
most varieties except RD31 in which LCC<4 was recomm<iaded. For 3 photoperiod-sensitive rice varieties, at
leaf color level of LCC<2 were recommended to apply /1 W/rai, and the excess amount of nitrogen could not

increase the rice yield due to less nitrogen responi:z.

Key words : Leaf Color Chart (LCC), nitrog€i»agplication, photoperiod-insensitive rice, photoperiod-sensitive

rice, irrigated area, cent{alia!ain

Y|
inanga
v oA a8 A v 2 aa A v +
ﬂ']sl’ﬁLLNuL‘ﬂﬂ‘Uf, L%‘;"*’Jﬂﬁiﬂ‘lﬂ’s (Leaf Color Chart, LCC) Lﬂu')ﬁ'ﬁuﬂluﬂ’]s@]i?fﬂaa‘ﬂﬂ"nll@] a\‘iﬂ'ﬁﬂqﬂ
o = [ ¥ A o ) o +
VL‘H:I@]?L?]%?Jad"ll"l'lqn\‘]']Elitﬂﬁﬁi\ﬂ’iﬂ?ﬂ@]lﬁ') vL(ﬂﬂﬂ‘]Sﬂﬂ’]il?jLLNuL'ﬂUﬂﬁiumqaluﬂqjﬁ]@ﬂ’ﬁqle,uimil,"ﬂuGLuﬂqiﬂE‘}ﬂ

1) SENITBUARAUWIT/NINNIT WAGINT NNA. 10900 InIdwel 0-2579-7559

Bureau of RiceyResearch and Development, Rice Department, Chatuchak, Bangkok 10900 Tel. 0-2579-7559
2) guiAdud 0y RS a.dhuai .UmIuyT 25150 Inadul 0-3727-1232

Pracfiin@8u.i Rice Research Center, Ban Sang, Prachin Buri 25150 Tel. 0-3727-1232
3) gubisudnunumil a.5yy3 .Unumil 12110 Insdwl 0-2577-1688-9

tathum Thani Rice Research Center, Thanyaburi, Pathum Thani 12110 Tel. 0-2577-1688-9
4 guﬁ’i%’m"ﬁnﬂaawma 2.ARBINA ﬁ].ﬂnumﬁ 12120 In3ANYi 0-2529-1185

Klong Luang Rice Research Center, Klong Luang, Pathum Thani 12120 Tel. 0-2529-1185
5) SunWaWNEaAmMIEY NIIN1II 1WAIYINT NN 10900 TnIFwTt 0-2561-5210

Bureau of Rice Product Development, Rice Department, Chatuchak, Bangkok 10900 Tel. 0-2561-5210
6) auiAdudniTuun a.illas 2. 5uun 17000 Insedwyi 0-5641-1733

Chai Nat Rice Research Center, Mueang, Chai Nat 17000 Tel. 0-5641-1733

52 Thai Rice Research Journal, Vol. 3 No. 1, January - June 2009



TwTalszmuwnanaid @iﬁLﬁuﬂﬁﬁquﬁﬁﬁyﬁnﬁnumﬁ 1l 2549-2550 ﬁaqgmﬂ%‘ma:qgmﬂ NARBINL
T lahdazasuas 11 Wug wazdnhsdetisuss 3 Wug inmImaaaduu factorial in RCB § 4 1 § 2 Tadp
fa WuituazAnslals & 4 353 Ae laduauduuzii ldﬂmﬁa LCC<2 lﬁﬂmﬁa LCC<3 LLa:IdﬂyLﬁa
LCC<4 ms:é’u%’lui’nﬁmm:amlum'ﬂdﬂ plulasauldnuiuidnieeg lasfasanandiumile
Tulastanilduasnanaatny wu ﬁlmaai’]’sﬁﬁ%mﬂ@mﬁ‘uﬁua;Jiﬁuﬁmf uwazngmadan ludaliilada
Fauss uueihlila] olulastaunsans 4 nn./ls wiadawuiloni 9 nn/l3 asadatnlddndn 3 snuu
TWUS nu3t Idﬂmﬁai‘@@h%invlﬁéhﬂdﬂ 4 gaudhdatraues LLu:ﬁﬂﬁ’LaﬂdﬂUVLuI@liLauﬂ%zaaz 2 AN
13 Aaduilugi3e 6 nn.N/l3 oSamdluleiasnimiawiny 2 %ﬂ%ﬂ ﬁ"luI@IﬁLau@‘iwq@ milatlelulasian

s Awly liinadanisiinwanaalud 1 ldatiswss Lwanz"iﬁ'mauauaa@iaﬂm"LuImmuﬁay

o o @

a1d1an : udwAsuFluii (Lce) mﬂa&ﬂm"l,uimmu T ldhdasauas dlhdesrues Eivaradsznu

NN/

o o
AT
& A a s o
AWV ATRUTENMUWVaIAANAI TN AT
awyjsrﬁ mHmﬂsmmmﬂg}mi’nﬂﬁmnni’l 2039 1
~ 0 & A« o @ A '
sautl mMyvhweaaanstiduwnslinIwensanasng
faLitas ﬁﬂﬁaummmmq@mugirﬁaﬁhlﬂuﬁaﬂ%
128N 1INE® I@]ElLiLW’l::ﬂiULﬂﬁﬁﬂﬁﬂ’]ﬂ’ﬂuﬂ%&l’]m
d' U a 1 1 R U+ a
ann ialilananags inwasnsdiulng 39l3ionu
auInTlwuaz livwunzay Lﬂumqlﬁﬁunummﬁm
AI J X v Aa v
LN INA LLazLﬁJumm@ﬂmﬂﬂkmmumaasw 100
Rild]
miltilolasamzilolulonawiiuiaibaany
TumaiananEatng Tutens g Bhaudansie
‘vﬁaﬂ’mﬂm_l5*1‘1,1,641@1@11q el lasaagnenan NI
lﬁﬂﬂvluimwuiué'mﬂm;Rm;amm:maﬁ'ﬂiwz
LIAINTNIFBINT ’ﬁauwwi:fﬁw%mwmﬂ%ﬂﬂﬁ
R
A540% (Anauazpms, 2529)
M3LBleim e ualuDn) (Leaf Color Chart, LCC)
& ad \ ) o = o 2 A
WU TN sl I UA NN NVaIF LT SaLien
% > A A a a 6 d' U
dasnaniradldsiniadSinmansaaa lslas Nkudin
I & A oo = v A
Rabngnznia lasuuss laganudarvaslutnieny
swnusnudSunmlulasian (IRRI, 2008) Mslguas
A = o o R & A ad &
WouFlwmMTeFiuT 30dudnitnitelun1iasie
aam:mmmﬁaamiﬂi 917 16 dwsuludssina
vl =1 d‘y U £ o ¢ =
Tne lafinsdned asdulutnanugnIToNs 1 uas
Unumit 1 Mdawiadnumil (faendaduazamz, 2547)
WAzTINTAFWITUYT (FIWALAZATLE, 2547) Taiwiua

MIFFITINNTTN TN 3 adun 1 unsey - figwiou 2552

TaUITMUNIANANT LLa:wn'hﬁ@im’\mgmﬁﬁ‘hL*ﬂu
ﬁaﬂdﬂmag}iﬁizh 3 irmanIndszndanisldily
lulasiauld fan/Wwlesunsnaaduyunislsis
16 300 twiliztinglsne nanmasassslianasin
il e vanniug

NMIANHINIIANIITINa1MIT llasiaulay
mavBudusud lunmsdgndimsadsenuiug
d199 wlddayadianudurasdludninuidng
vading luinaszuluniinisdanissgennis
Tulasian L‘ﬁaLﬁuﬂizﬁ‘ﬂ%mwmwﬁmﬁnﬁuﬁj@m 9
lulwaratszmuda b

¢ adq
qﬂnsmuamﬁms

ﬂgﬂﬁnim‘i'ﬁwjmﬁmu é’mwmﬁﬁﬁuﬁj 20

1 s @ 1 1 1 d' & U o 6
an./l5 ‘n@aaaﬂum’s"l,u"l,’mamaLLaomﬂumnwuq
Susas 11 ﬁ'mf lerun ﬁgwa‘imﬁ_ql‘% 1 qwsa‘ma_ql’% 2
qmimq“’s 3 Ej‘Wiimlql% 90 TEUN 1 ﬁmﬂaﬂ 2
ﬂ‘qumﬁ 1 ﬁﬁaLﬁTﬁ%amgwsimﬁ T1LINRDNARDI
a9 1 1223 war nu31 w1 ldasraugs Al
ﬁuﬁ:%'mad 3 ﬁuf 1 anaanuzd 105 nU15 uas
nu35

1.2 lildazeuas  Usznaudiy 2 ms
NARDY

MINARaIN 1 FN1INARBILUL 4x6 Factorial
in RCB 571 24 N53%3% 4 51 asuft 1 miladle 435
M3 Ae latluauduuzii laﬂm%ﬁ 2 3uac 4

53



\ilodn LCC<2, 3 uaz 4 anuday 1asedi 2 910 6
wud el gwIToayT 1 gwaTays 2 gwsio3 3
Toun 1 Awnlan 2 uaz Unumil 1

N1INAREIN 2 MIUNUWNINARDILUL RCB &
4 n5393% 4 51 lapnsswdsmamessaluismsls
o ldur latloauduuzii sl,ﬁﬂalﬂ%?aﬁ 2 3uas 4
\flodn LCC<2, 3 uay 4 YmMmasaanuiuiing 5
vifuf laun TneNgWIILT i menanes
WA 1 FWITIALT 90 N23 UAz NU31

2. 212 @azeuad Usznaueie 2 N1Inases

n1INA8adR 1 NNMINAKBILLY 2x4 factorial
in RCB 4 1 19387 1 W11 2 Wug fia 21798n
VZA 105 uaz nu15 tasud 2 miladlo 4 nysuds
Tetun latluauduuzi lﬁﬂﬁlﬂ%{iﬁ 2 3 uaz 4 il
@1 LCC< 2, 3 uaz 4 auaay

N1INARBIN 2 MIUNUNINARBIUUL RCB &
4n3513% 4 90 Tagnssudimanenss {Huismsld
flo ldur Tatlvauduusti lﬁﬂm%ﬁ 2 3uaz 4
fiad1 LCC<2, 3 WAz 4 MU e v Imaaadny
wWuBd 2 Wug leud d1iw1eenazd 105 uaz nu3s

miladle ludalaildesiuss nysu3s 118
flonadl 8o 12-66 NN-P O -K 0/13 1lalulgmiad
wiisld 3 a59 assusnle 593 4-6-6 NNN-P O RO
fisznz 20 Sunasninudnn a3ef 2 uae@ Lisvozuan
nauasszuziLiiatenen n3INAEie2-4 asusnla
807 466 N.N-P O - K O/l3 #eshz 20 TuNa
Wi aseft 2 3 uad 4lagnassas 4 naN/ls
%380 lfﬂﬂgL%ﬂ 7 nnlds (Wad1 LCC<2, 3 uaz 4
MUNIINITNINAERI RudITzeziiiatanan wie
wwaszaziliegdeanianias

msletlabutnn ldatasuss - n3sudsa 1 ladle
\0il dqaiaeie nN-P O K O/l3 flelulasian uiisls
3 033 3susnls 507 2-66 ﬂﬂ.N—PZOS—KZO/VH fszez
20 Sundanituing asef 2 uae 3 ldszozuannaus:
sepzriiaTanan nsWIEA 2-4 assusnld sa 2-6-6
ﬂﬂ.N—PZOS-KZO/"Lif fiszez 20 SURAINIUIN S9N 2
3 uas 4 saasiaz 2 nn.N/1S wie 1#flagi3e 4 nn./
15 15060 LCC<2, 3 LAz 4 AMUAIAY A1UNIINITNS

54

Naaad DIz uLILIaTanan wIaweesz oz iaTe
AanLANtaY

Jad1aNNd U7 nﬂﬂisﬁ%mﬁmaaa
AIULHADUR ATILIN RAIRIUTIN 1 LA LRI

3.3 ] [ dl' a 1 v 6 v n:id.

Asadaqly NN 5 % LNalssllunguwngin e

v A v d' a a
AnuduElutg 2 3 uer 4 Nzezmaasyidule
wazszozmalatodng g

LAUAa896 1T TiNun 25x25 ara. a vl
ua waziludaszidsunmiulasianluduiig
@nIwIsuazlseln, 2536) wasAuNeINaNEaT T

¥ ]
=)

N 2x5 19T 191 1N waa e TR in a1

ke

&

TULNRG LATAIWIDANANIAN AL 4%
diiunsneudiaadnlasail 1 2549-2550

Han1saadllazIansol

1. 21 lasilaarzsuas

1.1 mshenasi 1

nau1d36 1 2549 fadozausludn Senu
uaneInsLantae %ua%iﬁuﬁuﬁfﬁnLmﬁ%mﬂdﬂﬂ
DinomaElud 6 Wid lu 4 nyanismilady s
10°053 WU TrRusTauwn 1 uazdyumil 1 Ja&
Tuthade 3.3 uaz 3.4 §nin 4 ﬁ'mfﬁmﬁa Gafien
#luads 3.5-3.6 wananit milaflamuduuziuag
mﬂa&ﬂqmﬁa Lcc<4 fa#luta 3.6 snnInmsla
ﬂmﬁa LCC<2 unz LCC<3 Hsiaaluiads 3.5 uas
3.4 enusaU Lanias (Fig. 1) (Table 1)

1) ﬂ?yvmﬂy'lufmmuﬁw malails 4 n1snis
14 olulasanludSunadiuandrstiuann lagdsms
laﬂmﬁa Lce <2 ldtululasiau iins 4 an.N/l3
mﬂaﬂmﬁa Lcess 1)y 8 nn.N/ls LLazmﬂaﬂmﬁa
Lcosa litululasian mﬂﬁq@] 44 nn.N/13 mslade
s Lce<2 Fl,%ﬂmmﬁy'mgﬁamd’l mﬂﬁiﬂmﬁa
Lces3 milatlsaadiunzii Lmzmﬂﬁﬂmﬁa
LCC<4 3z3nms 2 3 uaz 10 v @u&16U vuefins
Iaﬂmﬁa LcC<3 141] mmﬁy'mg} wesnhnslailoa
ALnin LLaﬂﬁﬂmﬁa LCC<4 tvzanm 1.5 a5 1¥in
AURIAL

2) Ysuralulasiaululudng mﬂaﬂqmﬁa

Thai Rice Research Journal, Vol. 3 No. 1, January - June 2009



4
k) 5 3| meEET
o o =
o = SFR2 o
T 2 PR3 | T 2
(0] (0]
| CNT1 = -
1 —%—PaL2|—— 1
—ePTTT ||
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8
LCC measurement no. LCC measurement no.
1) Recommend 2) LCC=2
S S 3 - <
[e) [e)
o o - v —e—sFRI| |
© ®m2—— — — —=— SPR2|[—
8 3 N— SPR3 |
CNT|_ |
1 —%PsL2
. —s_PTT1 ||
0 T T T T T T T T T 0 T —_— T T T T T T T
1 2 3 4 5 6 7 8 9 10 1 23 4 5 6 7 8 9 10
LCC measurement no. LCC measurement no.
3) LCC<3 4) LCC4

Fig. 1 Leaf color of 6 photoperiod-insensitive rice yariaties in 4 methods of nitrogen management at Pathum

Thani Rice Research Center in dry seas¢r; 2006

Table 1 Averége'aat color of 6 photoperiod-insensitive rice varieties
with 4 tiitrogen managements at Pathum Thani Rice

Regearch Center in dry season, 2006

Fice Nitrogen management

variety Recommend LCC<2 LCC<3 LCC<4 Average
SPR1 3.6 3.6 3.6 3.7 3.6
SPR2 3.5 34 34 3.6 35
SPR3 3.7 35 35 3.7 3.6
CNT1 34 3.3 3.2 35 3.3
PSL2 3.7 35 35 3.7 3.6
PTT1 34 34 34 3.6 34
Average 3.6 3.5 3.4 3.6 3.6
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650 nn./13 awday  ueliuandnsanWuigwaIs -
U3 1 gWITOHLT 3 Uazdun 1 Golnanaa 708 688
uae 665 Nn./l5 ARG (Table 2)

ngull 2549 dadsdlutnn Sanuuaneng
Aulaniae %uagﬁuﬁuﬁ’nLLa:ﬂﬁu%%mﬂdijm
uazuandNwILTENBY (Fig. 2)I@U°1Tnﬁuf
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@h%’iugaﬁqa 3.16 maldtluauduuziir uazmsld
{luile Lecc<2 endlulndifseiu A 2.92 uaz 2.93
NUEG ms’[ﬁﬂmﬁa LCC<4 @h%lui’ng@ﬁq@ 3.38
fumsladoide LCC<3 sdlulado 3.19 (Table 3)

(1) U531 mﬂﬂﬂmmumftﬂummﬁ Falas
nanasi 1 Tunguius

2) Ysuralulasiaululudis r.’lﬂﬁiﬂmﬁa
LCC<4 nm33asan 10 959 wEdhmIiaasansn
drnutRnnlan 2 Husuialuiasaululugiga
2.79% uaziutgwispes CISinalulasiaululy
G‘iﬁq@] 2.48% ®uTTNAA 4 ﬁ'mfﬁmﬁa Hd3unm
Tulasaululy 2.615.78% antiuSanmlulasiane:
Waduaufiadais samaesyivlezesdn Tag
dvuidvend 1 futanalulesaululugege
4.14% Pazi5uanad lagn1siansen 9 Usunm
Tlviaululusaasniie 1.79-2.39% lassin wug
wumlan 2 Ssnmlulasaululy m?z'mggoqﬂ 3.14%
FuNUTENTINS 1 fsnalulanaululueds

Table 2 Yield (kg/iai) o6 photoperiod-insensitive rice varieties with

4 nitrgozn managements at Pathum Thani Rice Research

Center in dry season, 2006

Rice Nitrogen management

varaty Recommend LCC<2 LCC<3 LCC<4 Average
SFR1 746 803 710 574 708 ab
SPR2 738 720 712 468 659 b
SPR3 722 709 729 593 688 ab
CNT1 707 719 735 500 665 ab
PSL2 705 779 818 574 719 a
PTT1 689 737 670 505 650 b
Average 718 A 744 A 729 A 536 B 682
CV=11.1%

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

level by DMRT
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Fig. 2 Leaf color of 6 photoperiod-insengitzeice varieties in 4 methods of nitrogen management at Pathum

Thani Rice Research Centenin/ivat season, 2006

Table 37Avarage leaf color of 6 photoperiod-insensitive rice varieties
with 4 nitrogen managements at Pathum Thani Rice Research

Center in wet season, 2006

Rice Nitrogen management
variety Recommend LCC<2 LCC<3 LCC<4 Average
SPR1 2.92 2.99 3.27 3.47 3.16
SPR2 2.94 2.91 3.19 3.36 3.10
SPR3 2.88 2.91 3.22 3.39 3.10
CNT1 2.87 2.89 3.07 3.31 3.04
PSL2 2.97 2.96 3.19 3.36 3.12
PTT1 2.92 2.94 3.19 3.41 3.12
Average 2.92 2.93 3.19 3.38 3.1
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Table 4 Yield of 6 photoperiod-insensitive rice varieties with 4 nitrogen
managements at Pathum Thani Rice Research Center in

wet season, 2006

Rice Nitrogen management Average

variety = Recommend LCC<2 LCC<3 LCC<4
SPR1 487 502 596 403 497 a
SPR2 439 405 426 348 404 b
SPR3 509 512 526 392 485 a
CNT1 443 463 449 316 418b
PSL2 557 488 488 352 471 a
PTT1 511 436 457 322 431b
Average 491 A 468 AB 490A 355B 454 \

CV=12.4%
Means followed by a common letter are not significantly difierent at

5% level by DMRT

4 AJ;
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[ '—% _ _ ESI‘ 5 . =ty \.,,-J
- 2 ——REC _. % ——REC |
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LCC measurement 1o LCC measurement no.
1) Hawm Klo#g, Luang 1 2) Hawm Suphanburi
4 4
L 3 M_q_f___r_l—”"- e 3 e e p——
o SR _ = rv/
% 2 - ——REC = 2 ——REC
o CJ —=-LCC2 = ¢ —=—|CC<2
1172471 LcCc<3 7 1 LCC<3 —
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q -‘_ T T T T T T T T 0 T T T T T T T T
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
LCC measurement no. LCC measurement no.
3) RD23 4) Suphanburi 90
Fig. 3 Leaf color of 4 photoperiod-insensitive rice varieties in 4 methods of nitrogen management at Pathum
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NA® 468 nn./13 (Table 4)
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o) u?mmz]a?ufwmuﬁ?f m'ﬂﬁijmﬁa
R ﬁ%mmmﬂ%ﬂyVLuImmm‘iHﬁqm 4 nn.N/1s
siuwmilfanuduuzi Mialulasiau 12 nn.N/
13 ipwdsanung 4 W f,%m?uﬁ'mﬂdﬂmﬁa LCC<3
TIRUTEWTTORYT 90 1ﬁﬂyﬁaﬂﬁq@ 8 nn.N/15 uaz
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Table 5 Average leaf color of 4 photoperiod-
insensitive rice varieties with 4 nitrogen
managements at Pathum Thani Rice

Research Center in dry season, 2007

Nitrogen Rice variety
management HKLG1 HSPR RD23 SPR90
Recommend 2.7 29 3.0 3.0
LCC<2 29 29 28 27
LCC<3 3.0 3.1 2.9 3.2
LCC<4 3.0 3.2 34 3.1
Average 29 3.0 J: 3.0

Wa9 1 sl,%ﬂm"l,uimwm NTYA 48 an.N/3
(2) Ysanaseuladaululugng 4hns 4 wug
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ﬂmﬂw WIALINUINI 6 ﬁuﬁ:ﬁﬁﬁmsw@aaamuﬁa
T hnniaasan 1 "luimwululuﬁnﬁ'uﬁfﬁnnﬁ
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2.74% MNUHAZAARIIWNI 1.03% VBINITIAATIN 11
ﬁﬁaﬁuﬁqua‘smq’% 90 ﬂ’]ﬂﬁi‘ﬂq g1 LCC<4 J15umh
Tulasianlulugign 3.7% antuaaasauiis 1.7% vas
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(3) Vsnalulasiauluwragn 41ine 4 Wug
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fsnalulasaulursdnuanedenu Wit
WONARBINADY 1 unzraNgwIILT URanoilulasiau
lushstn Ansladolia LCC<4 Wiy 1.01% g9
nimslafludn 3 n3INAT IuNUT n223 uaz
gwsronys 90 maladlannnasndt Wanalulasian
lunhst lduandranuann (0.4-0.6%)

(4) wandaz1a mvladoaruduusiin 18
Handaanninsladoandly laowuidnady
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{loile Lee <2 liinandadnn 610 uaz 602 nn./l3
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fmiuiugidvengwsonS3 mﬂﬁijymuﬁmu:
i lﬁwawammﬂﬁqm 545 nn./13 #ug nu23 mals
flaauduuzii m'ﬂdﬂmﬁ'a LCC<2 uaz LCC <3
IhnanRanInnin mﬂdijmﬁa LCC<4 d1uNUs
gwsrony3 90 msladlennnaands lhkandadnala
WANGNINY %amﬂdﬂﬂmm‘mm:ﬁw Taomludu
Frafinsesyidvle tinauganszuannald
annninslatluauddly (Table 6) wonanit M3
latlelulanaugs (LCC<3 uaz LCC<4) liAinlunia
whsunn waesufiinnin uszwdeiiiintntasnin
mﬂa’ﬂmﬂ%mmﬁﬁamh (Table 7)

ngwll I 2550 anaduvesdludn 5 Wug
laun Wmfinﬁmamaawma 1 91131 04
AWITITALT N223 gWITY3 90 uaz n31 wud Flu
T lassu ﬁmimﬁmuuﬂmmumﬂdﬂUluLL@ia:
n3IAT uiw nsladoamaduusii LLa:mﬂdﬂmfia
Lcos2 Igilolulinnmsas anFlugfiuwilivanss
mumﬂaﬂmf}a Lccsa Fludnfiumlidudania
2 (Fig. 4) seeudludnams 5 Wg fidadn 3.0 lag
malFaamuduuzi uazmalai] giila LCC<2 20
2.8-2.9 dnin nslatloide LCC<3 waz LOG an
Woe Tofien 3.0 war 3.2 MWEIGU (Tahie £)

Table 6 Yield and growth of 4 photoperiod-insensitive rice varieties-With 4 nitrogen

managements at Pathum Thani Rice Research Center in dry sgason, 2007

Rice Nitrogen Yield Height (cm) Height (cni) Tiller Panicle
variety =~ management (kg/rai) at tillering at harvstng persgq. m  persq. m
HKLG1  Recommend 610 a 95.2 a 9G.% a 328 a 275 a

LCC<2 602 a 83.3b 98.7 a 310 a 253 a
LCC<3 399 b 75.0 c 101.0 a 408 a 257 a
LCC<4 261 ¢ 7405 100.6 a 352 a 191 a
CV (%) 13.8 5)7 3.1 19.0 235
HSPR Recommend 545 a 784 a 1029 b 312 a 259 a
LCC<2 398k 68.5 b 110.2 a 334 a 257 a
LCC<3 523 ab 80.8 a 1022 b 336 a 269 a
LCC<4 407 b 67.5b 111.2 a 360 a 256 a
CV (%) 16.1 49 3.3 12.2 14.5
RD23 Reconimend 646 a 74.4 ab 109.5 b 396 a 271 a
LE0C<2 592 a 70.1 b 110.8 ab 394 a 302 a
LCC<3 597 a 77.0 a 110.3 ab 420 a 274 a
LCC<4 456 b 78.2 a 113.0 a 404 a 205 b
CV (%) 9.8 3.9 1.5 16.4 1.7
SPR90  Recommend 701 a 78.0 a 1133 b 398 ab 350 a
LCC<2 622 a 66.1 b 108.0 c 368 b 355 a
LCC<3 614 a 80.6 a 117.2 a 418 ab 284 a
LCC<4 621 a 75.0 a 115.9 ab 444 a 291 a
CV (%) 9.5 6.9 1.6 10.3 14.4

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

by DMRT
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Table 7 Yield components of 4 photoperiod-insensitive rice varieties with 4 nitrogen managements

at Pathum Thani Rice Research Center in dry season, 2007

Rice Nitrogen Panicle Filled grain 1,000 grain  Unfilled grain Grain:straw
variety management per sq.m  per panicle Weight (g) (%) ratio
HKLG1 Recommend 550 a 37 a 29.46 a 32.79 a 0.536

LCC<2 506 a 41 a 29.77 a 3441 a 0.509
LCC<3 514 a 32 a 29.28 a 43.55 a 0.357
LCC<4 382 a 37 a 27.20 a 41.03 a 0.282
CV (%) 23.5 16.1 7.7 19.4 -
HSPR Recommend 518 a 42 ab 28.87 a 22.83 a 0742
LCC<2 514 a 35b 2791 a 3525 b 0161
LCC<3 536 a 46 a 26.01 a 28.51 ah 0.699
LCC<4 512 a 36 b 31.90 a 37.25 0 0.556
CV (%) 14.5 15.7 14.4 0 -
RD23 Recommend 542 a 65 b 24.21 ab 75.10 a 0.717
LCC<2 604 a 59 b 24.32 ab 24.38 a 0.753
LCC<3 548 a 61b 2587 a 28.23 ab 0.765
LCC<4 410 a 77 a 2402 b 33.98 b 0.733
CV (%) 11.7 9.4 3.2 14.0 -
SPR90 Recommend 700 a 514 26.66 a 17.68 a 0.775
LCC<2 710 a 1970 25.80 a 21.15 ab 0.782
LCC<3 548 a €0 a 2714 a 3110 c 0.676
LCC<4 582 a 62 a 2573 a 25.17 bc 0.703
CV (%) 1¢.3 12.7 12.3 18.0 -

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

DMRT
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Fig. 4 Leaf color of 5 paofCpariod-insensitive rice varieties in 4 methods of nitrogen management at Pathum
Thani Rice Rasearch Center in wet season, 2007

Table 8 Average leaf color of 5 photoperiod-insensitive rice
varieties with 4 nitrogen managements at Pathum

Thani Rice Research Center in wet season, 2007

Nitrogen Rice variety

management HKLG1 HSPR RD23 SPR90 RD31

Recommend 3.3 2.8 2.7 28 27
LCC<2 3.1 2.8 27 2.7 2.7
LCC<3 3.2 2.9 29 3.0 3.1
LCC<4 34 3.0 3.2 3.3 34
Average 3.2 29 29 3.0 3.0
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Table 9 Yield and growth of 5 photoperiod-insensitive rice varieties with 4 nitrogen managements

at Pathum Thani Rice Research Center in wet season, 2007

Rice Nitrogen Yield Height (cm) Height (cm) Tiller Panicle
variety management (kg/rai) at tillering at harvesting persq.m persg. m
HKLG1 Recommend 569 ab 819 a 88.7 a 447 a 360
LCC<2 565 ab 713 b 90.2 a 392 a 258
LCC<3 613 a 80.1 a 88.3 a 400 a 372
LCC<4 493 b 80.5 a 90.3 a 452 a 55
CV (%) 9.0 34 25 10.7 -
HSPR Recommend 646 a 94.0 a 98.9 a 377 e 378
LCC<2 654 a 940 a 100.3 a 477a 440
LCC<3 640 a 90.0 a 102.0 a 385 a 334
LCC<4 396 b 95.2 a 101.1 a 479 a 364
CV (%) 10.0 46 30 20.5 -
RD23 Recommend 502 b 655 b 1035 a 335 a 348
LCC<2 499 b 63.5b 95.2 a 407 a 358
LCC<3 646 a 64.9 b 99.6 a 385 a 368
LCC<4 433 c 72.9°% 103.5 a 414 a 322
CV (%) 5.9 3.9 55 16.8 -
SPR90 Recommend 688 a 60.6 ab 97.2 a 401 a 348
LCC<2 567 a 58.7 b 94.8 a 350 a 328
LCC<3 635%ab 62.8 ab 97.5 a 441 a 344
LCC<4 301 b 68.0 a 98.4 a 346 a 368
CV (% 14.7 7.9 3.6 16.2 -
RD31 Rzconmimend 609 b 793 b 88.9c 360 a 386
LLOg2 703 a 82.2 ab 89.5¢c 374 a 552
rEC<3 760 a 82.9 ab 95.2 b 398 a 362
LCC<4 759 a 91.7 a 101.7 a 422 a 462
CV (%) 8.3 6.9 1.8 21.3 -

Means in the same column followed by a common letter are not significantly different at 5% level
by DMRT
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Table 10 Yield components of 5 photoperiod-insensitive rice varieties with 4 nitrogen managements at

Pathum Thani Rice Research Center in wet season, 2007

Rice Nitrogen Panicle Filled grain 1,000 grain Unfilled grain Grain:straw
variety management per 0.15sqm.  per panicle  Weight (g) (%) ratio
HKLG 1 Recommend 90 57 3.467 31.17 1.009

LCC<2 65 55 3.190 30.77 0.925
LCC<3 93 64 2.235 34.20 0.697
LCC< 4 84 49 3.244 47.15 0.66%
HSPR Recommend 95 48 2.981 26.64 21628
LCC<2 107 49 3.075 25.63 (554
LCC<3 84 65 2.944 28.04 0.741
LCC<«4 91 49 2.862 3747 0.584
RD23 Recommend 87 41 2.742 25,75 0.546
LCC<2 90 32 2.700 38.50 0.488
LCC<3 92 34 2.693 38.25 0.514
LCC<4 81 36 2673 44.50 0.477
SPR90 Recommend 87 49 3.U45 27.45 0.673
LCC<2 82 36 3.078 27.37 0.623
LCC<3 86 45 2.916 40.69 0.639
LCC<4 92 '3 2.669 51.56 0.920
RD31 Recommend 97 42 3.424 9.71 0.733
LCC<2 138 42 3.296 6.93 0.612
LCC<3 i 59 3.057 13.04 0.746
LCC<4 116 58 3.054 8.71 0.888
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Fig. 5 Leaf color of KMDL105 and RD15 in 4 methods of nitrogen management at Pathum Thani Rice Feassaich

Center in wet season, 2006

Table 11 Average leaf color of KMDL105 and RD15 with 4 nitrogen

managements at Pathum Thani Rice Research Centarin

wet season, 2006

Rice Nitrogen management
—~ Average
variety Recommend LCC<2 LCC<3 J.Cg=4
KDML105 28 2.8 3.0 3.0 29
RD15 28 26 3.0 3.0 29
Average 2.8 2.7 3.0 3.0 29

TWnandaiady 492 nn/ls ANNIRUTIITDNRER
105 @sl¥nandaiade 306 nn./ls (Tatle 2200ty
A4 mﬂa&ﬂmﬁa LCC<3 uaz LCC<A-ANIFITad6t
ﬁﬂagdﬂdwmﬂﬁﬂmmﬁmumh mzmﬂﬁﬂmﬁa
Lcee2 ludhari 2 WS gy ﬁ”Lb?a’qufia LCC<4 Wug
ymaanyzd 105 1¥516iasndn358u e (Table 13)
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Table 12

Yield (kg/rai) of KMDL105 and RD15 with 4 nitrogen

managements at Pathum Thani Rice Research Center in

wet season, 2006

Rice Nitrogen management
Average
variety Recommend LCC<2 LCC<3 LCC<4
KDML105 319 416 236 255 306 b
RD15 504 522 464 449 492 a
Average 411 B 424 A 350b 352 B 399
CV=17.4%

Means followed by a common letter are not significantly different at

5% level by DMRT

Table 13 Growth of KMDL105 and RD15 with 4 nitrogen managemefis at Pathum Thani
Rice Research Center in wet season, 2006
Rice Nitrogen Height (cm) Height (cm) Tiler/sq.m Panicle/sq.m
variety management at tillering at harvestiag at tillering at harvesting
KDML105 Recommend 50.0 ab 1284 b 316 ¢ 312 abc
LCC<2 47.0b 1183 be 397 bc 337 abc
LCC<3 56.2 a 129.8 a 465 abc 292 be
LCC=<4 56.2 & 128.7 a 495 abc 268 c
RD15 Recommend 527b 112.4 cd 451 bc 305 abc
LCC<2 498 ab 108.7 d 444 bc 342 abc
LCC<3 58.0 a 117.7 bc 642 a 373 a
LCC=4 55.2 ab 118.0 bc 571 ab 356 ab
CV (%) 9.8 3.5 243 14.0

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

by DMRF
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in 4 methods of nitrogen management at Pathum Thani Rice
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Table 14 Yield and growth of KMDL105 and RD35 with 4 nitrogen managements at

Pathum Thani Rice Research Center in wet season, 2007

Rice Nitrogen Yield Height (cm) Height (cm) Tiller/sg.m
variety management (kg/rai) at tillering at harvesting at tillering
KDML105 Recommend 484 a 135.5 a 161.0 a 276 ¢
LCC<2 460 a 133.7 a 164.5 a 328 b
LCC<3 434 a 1294 a 159.3 a 332 b
LCC<4 424 a 136.9 a 158.9 a 366 a
Average 451 133.9 160.9 326
CV (%) 14.9 4.1 3.2 6.0
RD35 Recommend 680 a 101.1 a 1255 b 4713 ¢
LCC<2 705 a 97.7 a 1314 a 479 a
LCC<3 629 a 103.9 a 1319 a 448 a
LCC<4 596 a 104.7 a 1294 ¢ 446 a
Average 652 101.8 129.5 431
CV (%) 10.0 5.1 1.6 74

Means in the same column followed by a common letter.ai2 not significantly different at 5%
level by DMRT

Table 15 Yield components of KMDL105 "gna” RD35 with 4 nitrogen managements at Pathum

Thani Rice Research Center liw#et season, 2007

Rice Nitrogen Panicie Filled grain 1,000 grain  Unfilled Grain:straw
variety management ner sq.m per panicle weight (g) grain (%) ratio
KDML105 Recommrend 514 ab 104 a 2.559 a 19.22 ab 0.508
LEOxZ 516 ab 75 a 2.676 a 2558 b 0.412
LCO<3 604 a 76 a 2712 a 14.28 a 0.481
L,CC<4 496 b 95 a 2732 a 22.18 ab 0.548
CV (%) 1.7 23.0 6.4 31.2 -
RE3Y Recommend 682 a 87 a 2745 a 14.85 a 0.756
LCC<2 616 a 77 a 2.761 a 16.72 a 0.701
LCC<3 640 a 86 a 2.691 a 17.93 ab 0.785
LCC<4 610 a 83 a 2.737 a 2469 b 0.620
CV (%) 10.9 17.2 3.3 251 -

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

Phichit is one of a major rice production area in the lower northern region of Thailand. Howe\er,
farmers always face a problem with insufficient amount of good quality seeds. They have to relay.olccal
seed suppliers. This study was aimed to evaluate and monitor the quality of rice seeds in orcr v gather
information on rice seed industry and farmers’ need in Phichit province. There were 3 activitits chnducted in
2008. The first activity was to survey and evaluate the quality of rice seeds from locaitse=d, prdducers and
seed suppliers. It was found that there were 6 seed producers, 2 farmer groups gro\ing rice seeds and 57
shops selling rice seeds in the area. There were 28 cultivars under 64 differentshiands available on the
market. Some cultivars that share a majority in the market consist of Phisaie!oi(2, Suphanburi 3, Chinat 1,
Suphanburi 1, 75-Day and Rachinee. Most of rice seeds available on the masket are produced in Chai Nat and
Suphan Buri. Most of seed samples (68%) did not reach the standard ¢f riultiplication seed due to the excess
amount of red rice, other cultivars and inert matters. The second activity was to survey and evaluate the
quality of rice seeds produced and used by farmers themselves/Iinwas found that all seed samples did not
reach the standard of multiplication seed due to not onlyfiiezexcess amount of red rice, other cultivars and
inert matters, but also poor germination percentage end $igh moisture content. The third activity was to
monitor and evaluate the quality of rice seeds maintairiad by farmers after adopting from government agents.
It was found that the quality of almost all samples¥S2%) did not reach the standard of multiplication seed due
to the excess amount of inert matters, other/citltivars, red rice and poor germination percentage.

Keywords : survey, monitoring, evaluc!iors, rice seed quality, seed producer, seed seller, farmer, Phichit

province

> 1
naaga
“ o aa Y A | Al P . ' A & o fw o gal 1 oA
TniaNigniuiRsnaatnlngngevesmamilonaudns udinsainilwdanuidnanugd s
¥ 2 & =3 v ¢ ' v v a =S v a a =3 o ¢ o
walfian dasBaisdanutanwedriasiiu dldmilinuazfamugunwaaauionus iwenudym
wazANNGaIMIEadnEaINT duiun1slull 2551 lu 3 fansn Ae AanTsad 1 dMvauazdsziiugunw
wianuiRltundindauszunaaiming wod Jundinie 6 wds Sudwie 57 S uaznguinsaIng
v A co Q [ A ' v v o ] v 6 v 6o Ao ] ¥ oA =
AnAgEadIuTTT 2 ngu wWugtad e 28 Wik 64 an Wit AT whoann laun Aumlan 2 gwsss 3
T gWIsais 1 75 % uaen Bl unsaniadulnganandaniatumnnuasanIItys amniwues
&b o & | o £ o o , Ao D) o ed Aa
aanutaulng (68%) ldimnaspusuiuiimihe swmamneiidnuasdy Tnusaudu uaziis
\Feu 1iuinaIgu Aanswn 2 dmausdlivgunwwdaiuitnizasnsesnsinulilsies wud T

ldunamgwriusimhonimue smaunzdtiutaulu Tfadetu usslifuasdu 1iunasgu ana

1) guiidbdnAsmlan 0.3mas .Anmlan 65130 Insdw 0-5531-1184-5
Phitsanulok Rice Research Center, Wangthong, Phitsanlok 65130 Tel. 0-5531-1184-5

MIFAITINTTNN TN 3 a0un 1 Wnsey - finwiou 2552 73



38N UAZANNTWAUNIATIIU wazfanTIad 3 GamuusztizifiugunninianuiuednE¥aInIngdan

Y & o &A v ¢ A & W @ & o ¢ , Aa A
ITLNa(ﬂwuﬁ@]vLﬂﬂﬂﬂmﬂ']UW%ﬁ WU LNBUNIRNG (93%) vluiﬂwqmiﬁqu’ﬂuwuﬁﬁ]q%uﬁ]ﬂ ﬁqL%@lLW3']$3JaGLﬁ]ﬂﬂu

ﬁ%ﬁj ’]'JFJ‘HJJ‘H, waziinuast mummmu LS ﬂ’l’]&ldaﬂ(ﬂ’ml’m’]@]iﬁ’]%

ANEA
ﬁ%mi

(-] o
AT
& o o & o a Aa 0 @
WAAKUTIN \uilagpmInaanianusian
ﬁo@iawawﬁmmzﬂmmwﬁn LL@iﬁJ‘%mmmﬁ@ﬁmf
% o faA a o A . oA ' o
mnwquwamimmmg FlaNesnadaninudad
MIVDINBATNT LALLANIZAIRIANIATTILT LRSS
a o A P A ' ad A
wamnwlwmﬂwqmmmﬂmua@aumo Inunian
4118z 2.16 U (FHNINULATEHININIINEAT,
2550) aNdBIMuAaRUiTIINamIwzUand
YN0 43,200 A/l

annaalanuludsnIadiiNes 1,500 autrinin Hinlw

' <3 a & v a [
LL@]LNR@]W%E”HW’JW%E

mumﬂsfﬁﬁLﬂuﬁaaﬁawmuﬁmﬁuﬁfﬁnmﬂwaé’ﬁﬁaa
QN ﬁﬁnLuﬁaﬁuﬁ:inmﬂmﬂnmaLL@zﬁ'&%i’@lﬂﬁLﬁ 819
NI RUN Y ﬁnﬂmsé’maﬁmﬁ‘immmuﬁ@ﬁuﬁ:ﬁn
TuaInTanIa312549 wWudn FF w3 1wy
< o 6 v o % a s

WaauTINITIwIn 71 u 45 a9 Tagun99nia
%’Umﬂmﬂﬁq@ iamamﬁa%'mi'@qwssmu‘% o

& o o AN A ° A
W‘]JLJJEI@W%];’“D’]’JQG“D’]’JY]VL&IN@T] SR R S G
azae, 2550)

= o LA A & & o &d

athd m"luumnmqumﬁ'wraal,ua@wuﬁm
Fmhomiun udduilsgaidinazinusdunag
T1IIUAIFANINULN AN UIIUIUNIN LWI2
Totunudgywidnpdgisuniszunaszausuusily
FIRIANIAINIANIT 100,000 15 Taswawizlu
Lmﬁiaﬂgﬂﬁ?:ﬂ.JUﬁ’maﬂi:mu FINANTZNUDLN
gul,l,ﬁ@iu@;mmwLLamawamiﬁaLﬁamidaaanmaa
ORV ) midal,a‘%&lﬂuﬁﬁ’nqmmﬁasl,ﬁmmﬁmﬁﬁhu
S’:?llwmwﬁmLLa:ﬂi:ﬁnmwﬁmﬁuﬁfﬁnlﬁuﬁqmﬁlﬁ
dhalana  13h99NIIANNTIANIIAIUINTIANIA 29
"l,;iLﬁmnagﬂalﬁmwmmimﬁaamw‘%afﬁ'@ vinlot

& o v A a L m oA @

Lwamwuﬁqmnma@f'té”l,mﬂmﬂamumaamumﬂﬂu
¥ 4
NN

6

m:uamm@i’aamsﬁmﬁn mq&'mm:ﬁ'uﬁ

9

74

: NNIRNTID NMIGAENN NMIUTEL QMﬂWWL&Iﬂ(ﬂﬁ%ﬁ’]’J UARINRG LREITIAUIY LNMATINT IR

lndg n33u Liaﬂanmmamaoﬂav 3 a3 m3ldsn
Awadn ﬂummmLmamnma@wuﬁmnmn am
ﬂgnmamaamuﬂ a:aauua@]akﬂuauma: YIRLA
% d‘y =3 v 6 v [ = o €
ma:rmnwuvlﬂmaLmﬂwuqmnl,mumwmum@wug
4713 ag mimuqmmdawﬁ@] LRI LLUAR
wuttn i ldunasgugmnin (@ynisfianiues
%mmmmﬂ%'gﬁ%@jmsaﬂu.:w]imt MIENTILAE
ﬂizLﬁuﬂmmwmﬁWTuii'm:;ma’wﬁm LIARITAUNE
LRZLNBATNT W'?amlg'ﬁja@‘hLmumngﬁma@]‘?ﬁ
WEAIUNUALAEA aDazEW U (udayadiAtyn
axviauanr e dynIuazANNdaIMTNEaNUETN7
€ N G % ' A =
YAUNEATNTLLAN RN T8 1RNIRILETUINA lwlad
% A & o o A A o vaa &
AN :Na@]LNN@]W%D:’LI’]’J@]NW%Y]Lﬂ’]%&l’]ﬁl‘l@@ﬂﬂlu
R TIUABUFYHUIATNIN IAILAVUREINER Tay
mwn:m&'@]ﬁuﬁﬁwamuamwu LRZLRAITIRUNY
= a 6 v 2 ' < =1
mawugmﬂaamamm
= o a @ o aa ~ A
MIANENREAWNITIRIINIANIAT T 2551 &
3 AanyIN Aa
1. s‘hi’sﬁ]LLa:ﬂi:Lﬁuqmmwmﬁ@ﬁ'ufmao LIARY
NR® LLa:Lméiaﬁ‘i'mmmuﬁﬂﬁ'uﬁ?ﬁn
2. a?n‘m]LLa:ﬂizLﬁuQmmwmﬁﬂﬁ'mfﬁnmaa
LNBAINT
3. a@m’mLLazﬂi:LﬁuqmmwL3J§ﬂﬁ'uﬁfﬁn°uaa
LNHAINT %é’amﬂ%m&'@ﬁmfﬁ

¢ Aaa
qﬂﬂsmuamﬁm‘s

ainsob

)
1, Lﬂ‘éaaﬁuﬁﬂ@‘hLLmLommuﬁmam“ (compact
navigation) &%a Nuvi 200
2. WUFALN 3 T laun Lmﬁimamuﬁﬂﬁuf
STl Lmﬁi\‘lﬁ'imminﬂmﬁ@ﬁufﬁn WRSLNIHATNIHHAR

m?i@ﬁ'mfﬁn msﬁwmmﬂ%mﬁ@ﬁufﬁnm a4

Thai Rice Research Journal, Vol. 3 No. 1, January - June 2009



LNHAININ 1 LLa:msa@mwmﬂ"ﬁm§@ﬁ'uhf€maa
VBATATS
3. %A LLa:qaLﬁuﬁmmdmﬁ@ﬁuf

. Lﬂd‘sammﬁaamamﬁﬂﬁuﬁf
 LAIDITIVABNNARLN 2 G

A o & & o ¢d o -
1030370 NUTULURANUT BB Steinlite

A A %
A3 pdnszlfandng

& \ & o &ad o a a
. Lﬂia\‘lLlhLNN@]W%ELWQﬂ@LLUﬂﬁGLﬁ]Qﬂ%

© 00 N O o

. ﬂqﬂﬂiﬂi‘ﬂﬂﬁaﬂﬂ'ﬂudﬂﬂ

/s

1. miéiﬁmuazﬂsuﬁuqmmwmgﬂﬁ’uﬁ:

VDIURAINAR u,azl,ma'aﬁ'immﬂmgmﬁuﬁ:ﬁ’n
1.1 §9URMINEG 10N UAZNAUNBATNT

U a =3

NN&@]L&JG@‘W%]? GL%L“IJ@]QO’]LJ'IQL;JQG IW‘Y]&LG AZWIWA

2

a 2

NUARD UAZAILTIEY lwAawmusnew 2551 lasiiy
ia;&ammmuaaumw w%amjué’aamamﬁﬂﬁuﬁjﬁn
mnv;numiﬂué’wi'@ﬁ%m
1.2 UWNNGIURUILARINRD 16 WaznNg
v a = > 6 v L% d' e R
INHATNIENIALNAANUTI? TaplfiaTasiinin
eiﬂl,mmmogﬁma@%
1.3 ‘imsﬁzﬁqmmwmﬁ@ﬁuﬁfﬁnmﬂﬁa:{m

A, = A @ ' . 0l &
‘Ha;?JLﬂUSJ'] I(ﬂﬁla\‘i‘ﬂzlfﬂU%LLﬁzLLU\‘i@]’JaUW\TLf|F‘:W%ﬁq

€

NULATAILLNAIaENY TIUINEN LR el

NG RN U A I

2D D

a £ P T A A
(1) anNUIgNIvaINiauTuazFITln
Iddatneaz 100 nia il Iodaianus
[NDAALENFIRaU K Lax i aNa 8 LN aNATI Nak
° & o & a P ar oA L ¥ o
hRaRusUIgnT wardadaduldraimnin
° o o el ° & o & a £
(2) Swheniusaulu iRewutLigns
luda (1) atdoumnuazivwawaianuiinam liass
ANUWHT
(3) wmtuas Maneaz 500 n3u AN
heaeifan STUBNLAzhUINWIBLURATIILA
@) anuTu ldaatnsas 250 3y i ldda
& A [ & & o ¢
anuTulauaIasianNuTWNEaRUT
) A 6 o
(5) anasan  wdanutuIgnsluda (1)
lhwgluanunfinszansmmzgainduom 4 41 $naz
100 wia iuludinzaiuguamnnd 30 o, w1u 7

MIFAITINTTNN TN 3 a0un 1 Wnsey - finwiou 2552

o ﬁfu@Tudauﬁﬁéiﬁmmzﬁﬂaugszﬁ WINAMY
J0NLeAY N9 80% dastwizanusand lmaBnass
mnmmaana@mlﬂ%ﬁagamﬁmaﬂﬂ%mqm Wel
PINANUIBNLANT Y LRSI 80% UFAIILLER
g9 LWz ez wnen ﬁ’nmﬁ@vl,ﬂl,ﬁ’lﬁauthgﬁ 50 °a.
W% 3-5 3 udilunesauanusaninass
2. mséinmuaxﬂiuﬁuqmmwmgmﬁuﬁ:mao
INHAINT

2.1 Al fufanusinvesn g Fiag
Wutayaaauuuseuniy  lasdanaid1ing
LNEATNTIUIIAIANINT WU 7 ST Eclaun dna
o Innzia azwnufin uayasahesiasny 18l
wazdinnaTe 1man 98 N8 uazguinudatng
ngﬂﬁuﬁjﬁﬁ’aﬁLﬂld'ﬁ?fn’Lﬁuvlﬂ%ﬁ’]ﬁuﬁ: U1 108
Mt ML NAenINg1AN-AaAY 2551

2.231a3 wzfﬁgmmwLwﬁmﬁuﬁnmﬂﬁaamaﬁ
GEVLTE itaanuwaTen 1.3
2 f‘.'\ﬁammwuaxﬂiuﬁuqmmwmgmﬁus:maa
TS NHATNIRAIINMF ITNRANREA

3.1 ammmﬂwmmﬁ%aLuﬁaﬁuﬁfmé'nmﬂguﬁ
Faptnnsmlanlulfinzdan $1wam 19 e lag
\WNuTeyamuLUUFzaLNN wﬁ”amjué’aazmmﬁ@ﬁ'mf
?ﬁl’nﬁmwmﬂﬂﬁﬂﬂ%ﬁﬁﬁuﬁ: 1UIU 29 A889

3.2 "3Lﬂiﬂzﬁqmmwmﬁ@ﬁuﬁ?ﬁnﬁnﬂﬁaaamﬁ
GEVRTEN \udnuRataf 1.3

Nam‘svmaaduazﬁam‘mf

1. Qmmwm'gﬂﬁ%ﬁ:maatméwﬁm LAZURAY
MUIBIRANKEDD

mﬂé’aamamﬁﬂﬁuﬁjﬁn WU 211 d883
WU Lméwamuﬁ@ﬁuﬁnuﬁaf{immﬂﬁﬁhmu
6 LHd ﬁ”ﬁuﬁ‘immﬂl,uﬁmﬁ'mfﬁn 57 U Uazng
INBAINIEHAANEANUTTINY 2 ndw uwasfisins
Fmhowdanuitneglwvasalsznu ldun
dnalias ﬁLma'aNamLuﬁmﬁufﬂTﬁaLﬁaﬁi’mﬂm1
WA i’ma’i’mmmwﬁmﬁuﬁ:ﬂ”ﬁ’s 12 1% uaznga
mwmﬂs;jw’ﬁmuﬁ@ﬁuﬁn 1 nau snalnnza

ﬁLméiwfa‘muﬁ@ﬁmfﬁnt,ﬁaf{imulw 2 WY LATIH

75



Table 1 Recommended and non-recommended rice varieties and seed stores

investigated in Pichit province in 2008

No. of No. of

Recommended variety seed store Non-recommended variety seed store
Phitsanulok 2 51 75-days 18
Suphanburi 3 42 Rachinee 17
Chainat 1 38 039 10
Suphanburi 1 34 Malay 10
RD29 15 Khao Pathum 9
Pathumthani 1 14 No.17 8
Suphanburi 60 12 Poung Thong 8
RD31 9 Suphan 35 Z
KDML105 6 Poung Ngern Poung Thong 4
Suphanburi 2 5 Poung Kaew 3
Chainat 2 1 Suphan 4 2
Others (4) 1
Total 11 227 17 97

Table 2 Multiplication seed standard of rice seed in Phichit province in 2008

Source No. of No. of Under stancard Under standard due to

(province) brand sample No. Yo . Mixed Inert Poor High
Red rice
cultivar matter germination moisture

Chai Nat 22 47 25 55.3 15 15 11 1 0
Suphan Buri 8 44 31 70.5 21 21 15 0 0
Phitsanulok 9 16 14 87.5 13 11 3 1 0
Phichit & 27 18 66.7 11 14 9 0 0
Phra Nakhon Si Ayutthaya € 21 19 90.5 9 10 14 1 0
Nonthaburi 2 6 3 50.0 0 0 3 0 0
Ang Thong 2 9 8 88.9 5 6 5 0 0
Nakhon Sawan 2 5 3 60.0 3 3 0 0 0
Nakhon Pathgn 1 1 0 0 0 0 0 0 0
Lop Buri 1 1 0 0 0 0 0 0 0
Sing Curs 1 3 1 33.3 1 11 0 0 0
'Xamphang Phet 1 1 1 100 1 1 0 0 0
Seed center 1 7 1 14.3 0 1 0 0 0
Agriculture Coop. 1 11 9 81.8 7 6 0 0 1
Others 7 12 10 83.3 9 8 3 0 0
Total 72 211 144 68.2 95(45)* 97(46)* 63(30)* 3(1.4)  1(0.5)*

* number in () is percentage
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Converting Upland Rice to Terrace Rice :

An Alternative for Sustainable Rice Farming System in Highlands

A a o a 1)
RULNYIA IQNININUG

Somkiat Wattakawigran”

Abstract

Converting upland rice to terraces rice production is considered as a sustainable ricefarmirig system
on the sloping areas of upper northern of Thailand. Upland rice yield always fluctuatetdie t¢ tive variability
environment. Rice yield from terrace paddy fields was higher and more stable than tha#cf upland fields. The
increased yield from terrace rice farming could promote and encourage the highlang<sommunity to conserve
the forest. Rice yield could be doubled by converting from upland to terraCe Fce=production and further in-
creased by 25% with soil fertility improvement. By switching from traditional*zultivars to recommended culti-

vars well-adapted to highland, the yield of terrace rice could be incraaved by 50%.

Keywords: upland rice, terrace rice, yield, sustainable farming(system, highlands
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GAP Standard Practice in Rice Cultivation
of Farmers in 2007/2008
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Abstract

This article concerned a summary report of social science research. The purpose gff t\is' research
was to know the farmers' socio-economic situation, rice cultivation, rice cultivation pragtices,)GAP standard
practice in rice cultivation of the farmars and its factors related. The research was cdnauted by interviewing
3,575 farmers in 51 provinces during October 2007 to September 2008. It revealed.iiie surrent situation of Thai
farmers, rice cultivation practices, technologies used for rice production j€. rice=seed, soil fertility improve-
ment, rice pest control and emphasizing on GAP standard practicesby fawiiers. Many suggestion of the
researchers were also given.
Keywords : rice cultivation, farmers, GAP (Good Agricultural Prastiee), rice seed, soil fertility improvement,

rice pest control, yield, production technoloay
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GAP Standard Practice in Rice Cultivation
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Abstract

This article concerned a summary report of social science research. The purpose gff t\is' research
was to know the farmers' socio-economic situation, rice cultivation, rice cultivation pragtices,)GAP standard
practice in rice cultivation of the farmars and its factors related. The research was cdnauted by interviewing
3,575 farmers in 51 provinces during October 2007 to September 2008. It revealed.iiie surrent situation of Thai
farmers, rice cultivation practices, technologies used for rice production j€. rice=seed, soil fertility improve-
ment, rice pest control and emphasizing on GAP standard practicesby fawiiers. Many suggestion of the
researchers were also given.
Keywords : rice cultivation, farmers, GAP (Good Agricultural Prastiee), rice seed, soil fertility improvement,

rice pest control, yield, production technoloay
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