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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
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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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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
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Fig. 3 Leaf color of 4 photoperiod-insensitive rice varieties in 4 methods of nitrogen management at Pathum
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Thai Rice Research Journal, Vol. 3 No. 1, January - June 2009



dga 2.81% laslunsiansauing Ynnalulasiau
v 1 =3 dl Q L tﬂl 1 1
luluesninfinnmnialdluggudSanidmn
s 3_; s g: A a v A
MYIAATINAIY 119 2 ng HUTinmlulasiaulndidss
b
a ~ v
3) Ysuralulasiauluiudauazwieda
Usunos b lasawluwudaduinidugasirinuaslunig
417 Taglwnaadnanuyszunm 1.0-1.5% uas luwnd
417 0.5-1.0% ANNAIAU luLwﬁﬂﬂTﬂ’sﬁufﬂnNmﬁ 13
ﬂ‘%mm‘luimnmlueﬁmﬂdﬂﬂmuﬁmu:ﬁwﬁ']ﬁq@
1.08% uRzWuTgwITa3 2 F5umlulasianluds
ﬂ’]ﬂﬁﬂﬂ \Wa LCC<4 §9N§0 1.66% YN MW7)
% 6 a A A R
wudgwson 1 fdanalulasauwannmisladoay
ﬁﬁLLu:ﬁﬁﬁwﬁq@ 0.43% LLN$°fI"]’JW‘LLﬁ:§IWﬁmlﬁ 345
ﬂ‘%mm"l,uimwuﬁ]’mmﬂdﬂﬂ LCC<4 g97gn 1.33%
(4) NANANT2 mﬂﬁ*ﬂqumwﬁmu:ﬁw LRZN1I
lﬁﬂmﬁa Lce<3 liuanaaiady 491 uaz 490 nn./13
mﬂn’j’lmﬂﬁiﬂmﬁa LCC< 4 TalinanfaLaas 355
nn/ls Lwivl,ajl,wm@mﬁnnmﬂaﬂmﬁa LCC<2 T9l¥ua
NA® 468 nn./13 (Table 4)

1.2 mnaaasii 2

nau1L/39 I 2550 mysaanFludesousi® 5
‘a"umz”anﬁfl,dﬂm%v‘omn fludhinaugwasal’)iidn
&lu 2.0-2.5 gnidn 3 W Sefien®tu'd53.0 Bn
oy ﬁnmfu@h%‘[muﬂﬁwuﬂmmmw:m'ﬂaﬂy
WugraugwIo3 mﬂﬁ%ﬂmf‘iu Lec<4 endlut
\Ratuwasnsdaitas (Fig.2) Jasda lualudnan 4 Wug
feniads 2.9-3.0 Indiehdnit laomalfiuauduus
i LLa:mﬂdﬂmﬁa L CC< 2 Hendludhn 2.7-3.0 6n
ninslateiila teC<3 uax LCC<4 1dntiay (Table
9)

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
ROUARDINADI 1 1°1?ﬂﬁmﬂﬁqm 28 nn.N/15 uaznns
Iﬁijmﬁ'a LCC<4 WuT 123 uazgwsosy)3 90 141a
Vluiml,ﬁmﬁayﬁq@ 36 nn.N/13 uazdnalsvenaaas

MIFFITINNTTN TN 3 adun 1 unsey - figwiow 2552

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
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nimslafludn 3 n3INAT IuNUT n223 uaz
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lunhst lduandranuann (0.4-0.6%)
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Handaanninsladoandly laowuidnady
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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

Tulasian ties 2 nnad/ls Lﬁumﬂdﬂm%um PeTV
ﬁ'uﬂﬂWaaLWmLaﬂ“;me%ﬂu fivzez 20 TUNAINI
i %é’aaWﬂ‘.fuvlajﬁmﬂﬁiﬂﬂ"l,uimmmﬁuﬁn
lasannandlugnafiain 2 miladomudiuuzii
141ls 6N/l Hunsldassas 2 naN/ls v 3
ASrideds 20 SURAININUTNT SEUZUANNG LA TS
Satenan f%m%'ues‘ﬁmﬂﬁiﬂmﬁa Lcess 14w 10
hn.N/1s I@miflumﬂﬁil,ﬁwmﬂmﬂaﬂmaaﬁyuﬁﬂ 4
A%s uazn3lai] sifia LCC< 4 154 sl"l,uimmumnﬁqm
20 nn.N/15 %u‘flumﬂﬁﬂ olulastanunniinly

(2) 5analulamaululugng Tudhang 2 wug
Uinalulasaululudniivnlivaassanuenying

MIFFITINNTTN TN 3 adun 1 unsey - figwiow 2552

MR Iﬂmawn:mﬂﬁﬂmﬁa LCC<4 U3umh
"l,uiml,ﬁmiulm:gaqﬂﬁnﬂmﬁ@ﬁ 3 uay 4 Ao 2.98
WAz 2.95% LWWUTIIAaNUR 105 uaz nY15 oy
819y LLaz@‘i"\qmnﬂmsi'@ﬂ%ﬁ 9 uaz 10 ag}isl,mi’;a
1.53-1.76% a%m%'umﬂdﬂmﬁa LCC< 2 %ﬂﬁﬁiﬂﬂ
ﬁamﬁq@ @ an.N/15 ) TatSanalulasaululud
"Léf@‘i"lﬁﬁg@ 1.02% ludaaanuzd 105 289n1330
a%ift 8 uazdadulsunalulasanlululaads
2.31% 9NN 2 Wug

(3) HANAAT? TN 2 W mﬂdijmﬁa LCC
<2 wanAatgega 424 nn/13 annndinslads
8n 35% GlWnanaalais 350-411 nn./ls W N215

65



4
3 o g
N Vil '
Ie)
8 ——REC
| 1 —=—[CC<2
LCC<3 [
LCC<4
0 . . : . . . T . .

1 2 3 4 5 6 7 8 9 10
LCC measurement no.

KDML105

I

5 1.
o -\./P’—
o 2 |
% ——REC
g —=-LCC<2 ||
1 LCC<3 =
LCC<4 —

1 2 3 4 5 6 7 8 9
LCC measurement no.

RD15

10

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
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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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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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