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A Physical Map Encompassing a Major Root QTL and Candidate Gene for

Root Penetration Ability on Rice Chromosome 4
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Varapong Chamarerk"

Abstract

A major quantitative trait loci (QTL) associated with basal root thickness (BRT) on*‘:hromosome 4
was used as the target for physical mapping. Two parental rice lines contrasting in theirCat.Characteristics,
CT9993-5-10-1-M (CT) and IR62266-42-6-2 (IR), were used in this study. The objectives o ttis study were to fine
map the major BRT QTL on chromosome 4 in rice and to isolate candidate gengsreiated to root penetration
index (RPI) trait which located in this region. The BAC library available for scitzeniriy in this study was constructed
from a rice cultivar Nipponbare (japonica) with average insert sizes of 120 to 150 kb and with a 10X genome
equivalent. The RFLP markers located near the target BRT QTL on ricexciwomosome 4 were used for screening
BAC filters. All candidate BAC clones identified by colony hybridizétion were confirmed by Southern hybridization
and by searching the database available at the ClemsonJsiiversity Genomics Institute (CUGI) website. After
confirming and comparing clones with the CUGI database, 24 BAC clones were identified. Three BAC islands
were established at the positions where the markerg 115339, RZ905 and S15892 were located. Additional BAC
clones selected from the CUGI database were added to the BAC islands in order to assemble the physical
map encompassing the BRT QTL region. Resulis from sequence analysis indicated that the physical distance
between RG939 and RZ905 was apriroyimaiely 1.12 mb. The BAC clones in the BRT QTL region were digested
with the restriction enzyme Hind Ill arid were used for Southern hybridization. The Differential Display (DD)
technique was employed in srGar/0 isolate genes responsible for root growth in rice. The DD fragments
CR17G1, CR19C1, CRZZA%, CR39C2, CR39C7, and CR56A1 were used as probes to hybridize with these
BAC clones. It was found that the DD fragment CR19C1 hybridized with the BAC clones 87D24 and 17B10,
whereas the DD fraarnent CR23A1 hybridized with the BAC clone 17B10. The BAC clone 87D24 was located
at the same position as the BAC clone AL606647sd1, which has a known nucleotide sequence. The clone
17B10, wiicrrhybridized with both the DD fragment CR19C1 and CR23A1, was located at the same position
as th=/3AC clone AL606628sd1. In order to predict the functions of genes involved in root growth, the DD
fragments CR19C1 and CR23A1 were submitted to the BLAST search against the Arabidopsis database at
the TAIR website. It was interesting to find that the DD fragment CR19C1 has some degree of similarity to the

locus AT1G72960 on chromosome 1 of the Arabidopsis genome. This locus was similar to RHD3, a putative
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gene conferring root hair defects in Arabidopsis thaliana. The DD fragment CR23A1 was similar to the locus
AT1G76490 on chromosome 1 of Arabidopsis thaliana. This locus was a putative gene coding for 3-hydroxy-3-
methylglutaryl CoA reductase (HMGR), the enzyme involved in cell division in many species. These findings

give us some ideas about the functions of candidate genes involved in root growth mechanisms in rice.

Keywords : Oryza sativa (japonica), physical map, quantitative trait loci (QTL), basal root thickness (BRT),

root penetration index (RPI), differential display (DD) technique, chromosome 4
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Fig. 1 A genetic linkage map of rice chromosome

4, showing the target QTL (BRT) for a marker-
assisted backcross breeding program (BRT
= Basal Root Thickness, RPI = Root
Penetration Index)

YUNA8IINTI (BRT) ‘ﬁ'aguﬂﬂﬂﬂsﬁwﬁ 498371
s’i‘%aag’mw‘hLmulwmﬁﬂwmqam’%ammﬂ RG939
uwaz RZ905 lapflsznennanInugnIsn (genetic
distance) LY 6.0 cM (Fig. 1) levinansariunud
MEMN UHTLUNLLSYW BAC filters 71l lunnssar

LNWANIENINYITIITI9031 4N lae Clemson



Fig. 2 BAC filter screening using CUGI BAC filters
prepared from a rice cultivar Nipponbare.
Each BAC clone was spotted onto the filter
in 2 replicates.
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(B)

(A) Selected BAC clones covering the BRT
QTL region on chromosome 4 were digested
with the restriction enzyme Hind Ill. (B)
Autoradiogram of BAC clones in the QTL
region for BRT on chromosome 4 indicates
the DD fragment CR19C1 hybridized with the
BAC clones 87D24.
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Fig. 4 Plant materials used for candidate gene analysis. (A) Parental lines CT9993-510-1-M and IR62266-42-6-2
grown in modified pots using wax layers for root penetration «abilityzgcreening. (B) Young root tips
immediately emerged from the wax layer collected for isolation Of total RNA used in differential display

reverse transcription (DDRT) analysis.
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Risk Analysis of Rainfed Rice Production Using GIS and Crop Growth Simulation Model
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Abstract

Risk due to rainfall variability is crucial in rainfed rice growing areas in the NE Thailagatherefore
analysis on risk coping of the farmers is importance. This research had evaluated the yield of KUML105 rice
variety using a knowledge-based system approach, subject to rainfall uncertainty in 6 ¢iff¢rent kinds of pad-
dies that related to soil and hydrological variability, with 4 scenarios of sowing times ar{d.-2,sowing methods in
a watershed area of Ubon Ratchathani province. A GIS and a rice growth simulaticn model, ORYZA2000,
tools were used with stochastic efficiency rule to analyze risk. The results showéd that KDML105 yield was
sensitive to rainfall variability, sowing times and sowing methods rather than vziriability of soil and hydrology
which related to paddy's landscape positions. The results had prover~iiat GIS and crop growth simulation
model can help research and extension works to discuss the productign ®oristraints for concrete recommendation
in order to reduce risk and increase farm's income in rainfed aree’s /ijitie NE and other areas in Thailand where
extrapolation is possible.

Keywords : risk analysis, rainfed rice production, crop gfowti» simulation model, GIS, ORYZA2000, KDML105,
yield
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Table 1 van Genuchten parameters, saturated soil conductivity (KS; cm d') and saturated
volumetric water content (Theta_s; m®> m™®) from calculation from ROSETTA
PaddyGrp Theta_r Theta_s Alpha N Ks Ko L
cm®/cm?® cm¥cm®  log(1/em)  Log10  L(cm/day) L(cm/day) No units
1_L-Top 0.04148 0.38510 -1.45048 0.15590 1.67634 1.32074 -1.12233
1_M-Top 0.04231 0.38463 -1.45241  0.15579 1.66998 1.31220 -1.13051
1_H-Top 0.04298 0.38606 -1.53092 0.14612 1.57183 1.19436 -1.08099
2_L-Top 0.03934 0.38574 -1.40902 0.17368 1.78312 1.41864 -1.05071
2_M-Top 0.04008 0.38529 -1.3968 0.19474 1.86611 1.46253 -0.98717
2_H-Top 0.04015 0.38528 -1.4083 0.17792 1.79659 1.42078 -1.04087
1_L-Bot 0.04992 0.38474 -1.563374  0.14091 1.47752 1.13634 1.20327
1_M-Bot 0.04686 0.38368 -1.4942 0.14611 1.56683 1.21254 719266
1_H-Bot 0.05345 0.38782 -1.61849  0.14117 1.35884 1.019¢8 -1.08103
2_L-Bot 0.04464 0.38343 -1.45599  0.15621 1.65832 1.29182 -1.15101
2_M-Bot 0.04343 0.38309 -1.42549  0.18062 1.79305 1.37805 -1.04676
2_H-Bot 0.04693 0.38194 -1.46532 0.15554 1.614170 1.26156 -1.17145

Note: 1 and 2 refer to soil layer, 1 = top layer (0-25 cm)

L = Low, M = Medium, H = High

2 = loweg layer (25-40 cm)

Yield (kg/ha)

_A/W
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0 _l_ T T T T T T
1984 1986 1988

1990

1992 1994 1996
Year

1998

Fig. 5 Potential yields (14% paddy moisture content) from simulations under
4 planting dates of KDML105 using 15 - year average climate conditions
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Paddy Soil Fertility Improvement for Rice Production through the Utilization of

Chemical Fertilizer and Filter Cake
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Abstract

Filter cake is by - product of cane sugar manufacture. It consists of plant nutrient which js~usaful for
soil fertility improvement. According to low fertility of most paddy soils, an experiment had been, ¢anducted
with combination of chemical fertilizer application and filter cake incorporation for sgii‘yewtility and yield
improvement in two different soil types in wet season during 1992-2002. This experimant was 4x3 factorial in
randomized complete block design, 3 replications, 2 factors with 4 filter cake rates o0, 500, 1,000 and 1,500
kg/rai and 3 nitrogen rates at 0, 3 and 6 kg N/rai for photo sensitive rice cultivar {Kbao Dawk Mali 105) planted
in Koksamrong Soil Series (sandy loam, mixed isohyperthermic, typic trogaqualfs) at Lop Buri Rice Research
Center, and 0, 6 and 12 kg N/rai for photo insensitive rice cultivar (Chainat 1) planted in Nakornpathom Soil
Series (fine clayey, mixed, isohyperthermic, aeric tropaqualfs) at Ra:shaburi Rice Research Center. Results
showed that 500 kg/rai was the best application rate of filter,2awe for those two soils. For fertilizer rates, 3 and
12 kg N/rai were appropriate rates for photo sensitive*anu“photo insensitive rice cultivars respectively. It
would be therefore concluded that 500 kg/rai of filter.cake and an appropriate chemical fertilizer rate for each
group of rice cultivars can improve rice yield by 7=157and will enhance soil fertility when applied in successive

seasons.

Keywords : paddy soil, soil fertility impiovement, rice production, filter cake, chemical fertilizer, KMDL105,

Chainat 1, yield
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Bureau of Rice Research and Development, Rice Department, Chatuchak, Bangkok 10900, Thailand
2) guiidpdnanyd a. landlss 4. awys 15120

Lop Buri Rice Research Center, Khok Samrong, Lop Buri 15120, Thailand
3) guiidd1ITTyT a. 1Wed 3. 7173 70000

Ratchaburi Rice Research Center, Mueang, Ratchaburi 70000, Thailand
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Table 1 Chemical properties of soils before wet
season, 1999 and after wet season, 2002
at the experimental sites

Location/Exp. pH OM  Avail.P ExtractK

(1:1) (%) (ppm)  (ppm)

Lop Buri RRC

Before 5.43 0.87 10 46

After” 6.47 0.64 53 46

Ratchaburi RRC

Before 5.25 1.33 8 85

After” 585 1.69 44 87

Analysed by Soil Science Division, Department of Agriculture
" Averaged from best experimental results
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Table 2 Chemical properties of filter cake

Experimental pH EC MC TN TP T OC CIN
site (1:5)  (ds/m) (%) (%) (%) (%) (%)
Lop Buri RRC 7.86 092 6851 134 153 041 16.22 12

Ratchaburi RRC 7.61 1.81 5412 1.38

145 036 11.84 8

Analysed by Soil Science Division, Department of Agriculture
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Tabia 3 Yield (kg/rai) of KDML105 rice cultivar as affected by
filter cake and chemical fertilizer application at Lop Buri

Rice Research Center

Filter cake (A)

Fertilizer rate (B) (kg N-P,0O.-K,O/rai)

(kg/rai) 0-0-0 3-6-6 6-6-6 Average (A)
0 408 b 502 b 544 a 484
500 506 a 569 ab 596 a 557
1,000 470 ab 571 ab 593 a 545
1,500 471ab 579 a 610 a 553
Average (B) 464 555 586 535
CV = 86 %

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

significantly different at the 5% level by DMRT
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Fig. 1 Effect of filter cake in combination with chemical fertilizer application

on rice yield in sandy loam soil
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lilgazlsiae Tasuandronumaaiia waziilold fiter
cake 8731 500 1,000 uaz 1,500 nn./l3 Srunvie
\8AT 666 NN. N-P O -K O/13 uazda 12-6-6 nn.
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Table 4 Percentage of increased yield of KDML105 after filter cake

application
Filter Cake Fertilizer Rate (kg N-P,0.-K,O/rai)
(kg/rai) 0-0-0 3-6-6 6-6-6
Inc. (kg/rai) % Inc. (kg/rai) %  Inc. (kg/rai) %
0 - 0 - 0 - 0
500 98 24 67 13 52 10
1,000 62 15 69 14 49 9
1,500 63 15 77 15 66 12

Inc. = Increased yield
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Yield (kg/rai)

Table 5 Yield (kg/rai) of Chinat 1 rice cultivar as affected by
filter cake and chemical fertilizer application at
Ratchaburi Rice Research Center

Filter cake (A) Fertilizer rate (B) (kg N-P,0.-K,O/rai)
(kg/rai) 0-0-0 6-6-6 12-6-6 Average (A)
0 440 b 583 b 639 b 554
500 535 a 622 ab 703 a 620
1,000 553 a 657 a 707 a 639
1,500 536 a 657 a 735 a 642
Mean 516 629 696 614
CV =62%

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

800
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/- \ .
4
500 /
T
500
y Ferdlizer
—~— 0040
400 —8— G£-£
—&— 1256
300 | T T
0 500 1,000 1,500

Filter cake (kg/rai)

Fig. 2 Effect of (ilfey cake in combination with chemical fertilizer application on
rice yizldfin fine clayey soil

Table 6 Percentage of increased yield of Chinat 1 after filter cake application

Filter cake Fertilizer rate (kg N-P,0.-K,O/rai)
(kg/rai) 0-0-0 3-6-6 12-6-6
Inc. (kg/rai) % Inc. (kg/rai) % Inc. (kg/rai) %
0 - 0 - 0 - 0
500 95 21 39 7 64 10
1,000 113 25 74 13 68 11
1,500 96 22 74 13 96 15

Inc. = Increased yield
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Rice Straw Management in the Area of Continuous Rice Planting

oo Juge” Uzuon w9RaUITN WANIE loaan? naw dunaas”
Nittaya Ruensuk” Pranom Mongkonbunjong” Chalermchart Luechaikarm?

Wasana Inthalaeng”

Abstract

Straw management by incorporation into the soils is an alternative method to avoid strawe Eidrring
before land preparation.The experiment was conducted at Pathum Thani Rice Research Center .nazSuphan
Buri Rice Research Center during 2006-2007. It was comprised of 3 trials, i.e., effect of .araoint of straw
incorporated into soils to rice growth and yield, effect of straw management methods to_riee"gfowth and yield,
and effect of straw incorporation period to rice growth and yield. The results showed\tiia¥'straw incorporation
rate of 0-800 kg/rai did not affect early growth stage (number of plants/m’ at 15 fi2¥s after planting) and yield.
Number of plants/m” at 15 days after planting was decreased by straw incdrporation at the rate of 1,200-1,600
kg/rai whereas both the number of plants/m” at 15 days after planting®and yield were decreased by straw
incorporation at the rate of 2,000-2,400 kg/rai. The 3 methods of stréw management, i.e., straw burning before
land preparation, straw removing before land preparation, straw/ircorporation before land preparation, and
minimum tillage did not affect rice growth and yield. Straw %icczporation period of 0, 7, 14 and 21 days before
planting in case of 800 kg/rai of straw did not affect yieiawaf Suphanburi 1 but afffected the rice root growth. At
the period of 0 and 7 days the roots appeared diuiysy with brown and black color. Little young root was
emerged. However, at the period of 14 and 21%ays, the rice root was longer, bigger than those of 7 and 14
days. Root color was white. In the case 6i»14200-1,800 kg/rai of straw incorporation, rice yield at the straw

incorporation period of 0-14 days w¢s l<aver than at the straw incorporation period of 21-28 days.

Keywords : rice, straw manageriont, straw incorporation period, growth, yield
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Table 1 Yield, number of plants/sq.m ot #5=€ays after planting (DAP), yield component and harvest index (HI)
as affected by amount of gtsaw incorporation into the soil at Pathum Thani Rice Research Center in

dry season, 2006 (green house)

Rate of straw  Yield nlaiisipot Yield component HI
(kg/rai) (g/pot) 15 DAP Panicles/pot Seeds/panicle % fert. seed 1,000 grain wt.(g)
0 752 30 a 70 ab 76 a 542 a 26.36 ab 0.33 bc
400 783 b 30 a 64 bc 78 a 61.1 a 25.67 ab 0.33 bc
800 70.8 b 30 a 65 bc 72 a 60.5 a 25.73 ab 0.31c
1,200 859 a 27 a 75 ab 73 a 60.2 a 26.61 a 0.38 a
156500 83.5 a 23 b 64 bc 80 a 61.4 a 25.30 a 0.35 ab
2,000 65.0 c 24 b 66 bc 72 a 56.4 a 25.80 ab 0.31c¢c
2,400 66.4 c 15¢c 62 c 76 a 574 a 2510 b 0.30 ¢
Ave. 75.0 26 66 75 58.8 25.79 0.33
CV(%) 5.9 8.9 6.5 7.7 3.2 3.2 5.9

Means in the same column followed by a common letter are not significantly different at 5% level by DMRT
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Fig. 1 Soil Eh among 0-35 days after irrigation as affected by amount of straw
incorporation into the soil at Pathum Thani Rice Research Center in dry

season, 2006 (green house)
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Table 2 Yield, number of plants/sq.m at 15 days after broadcasting (DAB) and harvesting date (HD), yield

component and harvest index (HI) as affected by amount of straw incorporation into the soil at

Pathum Thani Rice Research Center in wet season, 2006 (field experiment)

Rate of straw Yield Plants/sq.m Plants/sq.m

Yield component

HI
(kg/rai) (g/pot) 15 DAB atHDb Panicles/sq.m Seeds/panicle % fert. seed 1,000 grain
wt.(g)

0 669 ab 402 a 486 a 380 a 97 a 69.9 a 26.5 a 0.467a
400 630 ab 380 a 498 a 380 a 78 a 64.5 ab 255 a 0.50 a
800 668 ab 396 a 482 a 342 a 79 a 66.7 ab 26.6 2 041 a
1,200 667 ab 345 a 548 a 324 a 98 a 60.2 b 250 a 0.41 a
1,600 635 ab 343 a 488 a 344 a 81 a 60.7 b Z8.Ua 0.39 a
2,000 674 a 296 b 509 a 380 a 78 a 63.0 ab 26.2 a 0.39 a
2,400 619 b 250 b 453 b 292 b 102 a 62:Q, 2% 257 a 042 a
Ave. 651 362 495 348 87 6419 26.1 0.42

CV(%) 438 15.2 12.7 17.6 174 - 2.8 18.0

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

150

1001

50

-1001

-150

200

—+ 0 kg/rai
—& 400 kg/rai

—4 800 kg/rai

1,200 kg/rai
—* 1,600 kg/rai
—e- 2,000 kg/rai

—+ 2,400 kg/rai

-250

Days after irrigation

Fig. 2 Soil Eh among 0 - 35 days after irrigation as affected by amount of straw
incorporation into the soil at Pathum Thani Rice research Center in wet season,

2006 (field experiment)
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Table 3 Number of plants/sq.m at 15 days after broadcasting (DAB) and harvesting

date (HD) as affected by straw management at Pathum Thani Rice Research

Center during 2006-2007
Number of panicles/sq.m at HD Number of plants/sq.m at 15 DAB
Treatment 2006 2007 2006 2007
DS WS DS WS DS WS DS WS
T 400 a 268 a 448 a 448 a 576 a 584 a 480a 457 a
T 452 a 336 a 340a 424 a 584 a 460 a 536a 445a
T 420 a 340 a 396a 388b 592 a 528 a 520a 431w
T, 452 a 396 a 404 a 480 a 564 a 600 a 488 a, 500 a
Average 426 308 397 436 581 544 53¢ - 464
CV (%) 121 20.9 20.3 15.4 19.9 17.€ 291 18.6

Means in the same column followed by a common letter are not significantly different at 5%
level by DMRT
T1 = straw burning T2 = straw incorporation T_/=»straw removing

T4 = minimum tillage DS = dry season WS = wet season

Table 4 Yield and harvest index (i9i) ag affected by straw management at Pathum

Thani Rice Research Cizrier during 2006-2007

Yield, (kg/rai) Harvest index (HI)
Treatment — 200€ /9 2007 2006 2007
DS /S DS WS DS WS DS WS
T, 6dl a 673 a 607 b 917 a 049a 044a 040a 049a
T 701 a 629 a 694 a 871a 042a 044b 045a 049a
T 656 a 661 a 581 b 902 a 045a 043 ab 042a 048b
T 732 a 681a 687 a 912 a 043 a 047 ab 042a 0.50a
_."?/erage 692 661 642 900 0.40 0.45 0.42 0.49
CV (%) 6.7 4.8 5.7 7.6 7.9 6.8 14.7 8.5

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

T1 = straw burning T2 = straw incorporation T3 = straw removing

T4 = minimum tillage DS = dry season WS = wet season
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Table 5 Nitrogen content in straw and grain as affected by straw management at Pathum
Thani Rice Research Center during 2006-2007

Nitrogen content in straw Nitrogen content in grain
Treatment (kg N/ton) (kg N/ton)
2006 2007 2006 2007
DS WS DS WS DS WS DS WS
T 58a 6.1a 6.4 a 6.1 10.0a 83a 99a 9.4
T 55a 4.7a 52a 5.1 105a 90a 100a 9.8
T 58a b3a 6.6 a 5.9 10.7a 91a 91a 9.6
T, 55a 43a 6.0 a 5.3 11.2a 92a 100a 04
Average 57 5. 61 56 106 88 98 (W97
CV (%) 14.4 23.3 19.3 - 4.6 14.6 158 -

Means in the same column followed by a common letter are not significar tly different at
5% level by DMRT
-

1

T

4

straw burning T2 = straw incorporation , T Swaw removing

minimum tillage DS = dry season WS/4wet season

Table 6 Phosphorus content in stray=arid/grain as affected by straw management at

Pathum Thani Rice ResearshTenter during 2006-2007

Phosphorus/conteat’ in straw Phosphorus content in grain
Treatment (kg .“Os/ton) (kg ons/ton)
20067y 2007 2006 2007

D& WS DS WS DS WS DS WS
T1 49 a 16 a 20a 1.5 21a 26a 20a 2.2
) 11a 14a 20a 1.5 19a 21a 20a 2.0

s 10a 14a 21a 1.5 22a 23a 17b 21
! 09a 16a 19a 1.5 17a 25a 17b 2.0
{ j—\verage 1.0 1.5 2.0 1.5 2.0 24 1.9 21
CV (%) 14.9 13.1 15.4 - 132 146 16.5 -

Means in the same column followed by a common letter are not significantly different at
5% level by DMRT
T1 = straw burning T2 = straw incorporation T3 = straw removing

T4 = minimum tillage DS = dry season WS = wet season
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Table 7 Potassium content in straw and grain as affected by straw management at
Pathum Thani Rice Research Center during 2006-2007

Potassium content in straw Potassium content in grain
Treatment (kg KQO/ton) (kg K Ofton)
2006 2007 2006 2007
DS WS DS WS DS WS DS WS
T1 174a 189a 101b 155 28a 22a 18a 23
T2 154a 184a 120a 153 21a 18a 17b 1.9
T3 165a 190a 129a 16.1 26a 17a 16b 29
T 147a 143a 136a 142 18a 21a 18a 1.0
Average 15.8 17.6 121 15.2 2.2 1.9 1.7 1.9
CV (%) 11.5 20.4 8.9 - 23.0 233 244 -

Means in the same column followed by a common letter are noitsigniiicantly different at
5% level by DMRT
T

1

T

4

straw burning T2 = straw incorporation "'3 =\stiaw removing

minimum tillage DS = dry season WSv= wet season

Table 8 Yield of SPR1 as affected by parivd of straw incorporation at Pathum Thani
Rice Research Center (PIZRRC) and Suphan Buri Rice Research Center
(SPRRRC) during 2005,2007

Straw Yield (kg/rai)
incorporation PTTRRC SPRRRC
period 4_0:3_ 2007 2006 2007
(days) D& WS DS WS DS WS DS WS
0 811 a - 665a 698 b - 727 b - 797 b
7 761 a - 607 a 610D - 785 b - 808 b
14 747 a - 642a 915a - 730 b - 850 ab
21 756 a - 647 a 953 a - 969 a - 818 a
28 - - 679 a 878 a - 911 a - 871 ab
Average 769 - 648 811 - 824 - 829
CV (%) 15.6 - 15.6 9.0 - 8.13 - 7.61

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

DS = dry season WS = wet season
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Using Leaf Color Chart for N Fertilizer Management in
Broadcast Wet-Seeded Rice, SPR1

Y 1) o ¢a & o 1) o @) A a 3)
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Surapol Chatuporn” Amornrat Intrman” Walaiporn Sanvong® Nittaya Ruensuk”

Abstract

Two methods of nitrogen management of broadcast wet-seeded rice in SPR1 with Laf /Color Chart
(LCC) had been demonstrated compared with farmer fertilizer's practice in 6 farmer tiald's_in Suphan Buri
province during dry and wet season, 2003. The results showed that LCC produced yiei#/0f 605 and 616 kg/rai
whereas farmers’ practice produced only 594 kg/rai and also consumed 28-48%-=ss'N fertilizer and gained
more yield per nitrogen unit than those of farmers’ practice. Moreover, CC ok only 3.80 baht/kg of total
fertilizer input cost and gained 602-614 baht of net benefit whereas the farmeis’ practice needed 4.20 baht/kg
and gave only 363.50 baht net benefit. Thus, nitrogen managemen# it CC reduces a lot of input cost and

imported urea fertilizer.

Keywords : Leaf Color Chart (LCC), nitrogen managemei{, SPR1, broadcast wet-seeded rice, cost, yield
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Table 1 Soil analysis of the farmer's paddy field at Amphoe Mueang, Suphan Buri province in dry

season and wet season, 2003

Farmer Tambol pH (1:1)  Total N om" Available P?  Extractable K¥
No. (%) (%) (ppm) (ppm)
1 Don Kamyan 5.82 0.14 0.75 32 87
2 Pho Phraya 5.82 0.16 2.21 74 41
3 Phiharn Dang 5.75 0.07 1.48 11 114
4 Don Phothong 5.95 0.08 1.55 57 87
5 Don Kamyan 6.04 0.14 2.88 17 60
6 Ban Pho 5.70 0.11 2.31 12 58

Data Source : Phatum Thani Rice Research Center (2003)

Remark: "Organic matter (OM) (%) Low =<1.5
“Available P (ppm) Low = < 10
YExtractable K (ppm) Low = < 60

ad U 4| 1 s Aada @ A
’Jﬁﬂ’]ﬂ‘ﬁl!UVLHI@iLﬁluLLﬂﬂGI’Nﬂu WRzRATNNTIAFLL
A o A A .

munaiamIIalunasuislas Balasubramanian
and Molales (2000) n13guainm TN ladamiy
LNHAINT

aaw1d5s naanslatelulasiauasouanly
oaTIYIAUN 2 N33W3D Aa 99w 3-6-0 nn. (N-P O -
K 0y/l3 lladhafeng 30 Tu TaFludasurulsu® n3
2 msm%’%m'&'wqml,l,ﬂmmaauﬁ@hﬂfnuLiwaoﬁ%I
T1gandn 3.0 sunswAtvenuaInIniiniedis
ATILINUANGANIINT ALRALAN VT NVBIFLUIBA AN
NNULa9gandn 3.0 VELAIN LAz T4 ThaL NI
1 U =} IHI Q v lﬂl 1+
ﬂ’]ﬂ’J’]JJL“IJ&I"lIE)GﬁI‘UY]’va@ﬁ]’mLL‘].]S’JL".E@IiﬂSYIELﬂ‘i_jf;I
wnildangeaziidnadoginia, g0 yinszoznsiaiy
\@uladvinmsiaanuddus &ludnn (Table 2)

ada o N & A o A

n33w357 1 wadnpslatluasouan adnlans

30 % MANTIAF um‘n@‘hmmmﬁuuﬁlunmmm
LA A =S o Y |+

NAFDUNLINNE SR 3.06 9879 Laidl aﬂaq olulasian
weidrsi luszadi waziiaynm e Fludiiiatad
e 54 FaU @i’lmmLﬁumaaﬁiuimmnﬂuﬂm
weRaBNAILARY 2.85 %aldﬂﬂvluimmmwimﬁﬂu
5947 3 NN/ Taoduraenasenuszuznisnie
' . o o v A & A
Faaan wallarinneadludianasanieluszes 70
IURRIRITUTNT WU nmmmmaauﬂ‘amﬁ@hmﬁm
mmn]”waa%luingaﬂ’h 3.0 mﬂ,dﬂ o lula3La%h 6-
60nn(N-P 0K 0)/l3 anaanquan dnldi1uily 235

50

Medium =15-35 High=>3.5
Medium =10 -20 High = > 20
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Table 2 Average LCC value of Suphanburi 1 at 30, 50, 60 and 70 days after
broadcasting in the farmer's field at Suphan Buri in dry season and wet season,
2003
1/ 1/
Farmer Treatment Dry season ( DAB) Wet season ( DAB)
No. 30 50 60 70 20 45 50 55
1 T 3.05 295 - 3.10 290 2.80 - 32.00
T 3.20 - 2.05 - 2.90 - 3.05 -
T3 3.25 3.05 4.05 3.20 3.10 2.60 270 3.15
2 T 340 2.80 - 3.30 285 290 - 3.15
T 3.60 - 2.75 - 2.90 - 2.95 -
T 3.75 375 320 3.10 285 350 3.05 3.20
3 T1 275 2.80 - 3.20 285 3.10 - .58
T 2.90 - 3.40 - 2.85 - 3.15 -
T3 2.55 3.25 275 3.30 3.25 345 3.85" 3.40
4 T 295 295 - 3.10 2.85 205 - 3.05
T 2.90 - 3.15 - 2.95 - 2.95 -
T 255 325 275 3.00 3.25°%,.350 3.15 3.50
5 T 3.10 2.60 - 3.10 2.80.  3.50 - 2.50
T 3.50 - 2.65 - 290 - 3.00 -
T 290 320 290 330 295 235 320 3.05
6 T 3.10 3.00 - ¢3.2D 290 295 - 3.05
T 3.05 - 2/on - 2.85 - 2.85 -
T3 3.15 3.03 3.7% 3.20 3.15  3.07 311 3.25
T 3.06 285 - 3.16 286 3.03 - 2.92
Average T2 3.16 2.95 - 2.89 - 2.98 -
T 3.00 3.03 314 3.20 315 3.07 311 325

w

" DAB = Day after broadchsting
T =
T3 = Farméei'srastice

wihluszesil e s nnN/l3 wasiiiovnmyied
luiﬁdLﬁaﬁﬁ’aﬁa’]ﬂq 45 T3 WU AN NVBIF LY
TNt Jasnasaudenads 3.03 399 lidoald
i!ilvlﬂ.T.\ﬂ‘ uudinin ualarvmssadludnasness
Wi luazes 55-60 Sunasniugng Gadlutasfiaseny
zezMINLATaAaN WU nnuﬂmmaausﬁ'@mﬁ@h
wasanuduvasiludiadind 3.0 (2.92) dadls
fo'lulasauudominludan 3 nn.N/1s nslate
lulasiau 960 nn. (N - P O - K 0)/l3 anaangilan
nltdnily 268 /13 (Table 2 uaz 3)
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LCC < 3.0'apnly/3 kgN/rai in each time, T2 = LCC < 3.0 apply 6 kgN/rai in each time

adA @ ' # & A o A
333357 2 waamslatluasausn wadadany
v % o A U v ' = =

1630 7 mnnsdadludndsukwsuElunnuls
nasauNUINA ARy 2.89 Tadaslai] 0113 L7169
winluszoeh ludam 6 nn.N/15 uazilavinneg
luiﬁaLﬁaﬁwaﬁaﬁﬂq 50 7% WU ANeNL T NvaIFly
o A, A A A 2 '
dfidadsannnnulamesauiidiaiy 2.98 3gld
ﬂyvl,uimmumimﬁﬂué'mﬁ 6 nn.N/13 Gaiilugaen
aunuszuzniufiateaan nsladolulasauny
i§nNa 12:6-0nn. (N-P O - KZO)/VH anaanguan fld
$wils 318 vn/13 (Table 2 uaz 3)
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Table 3 Fertilizer application in the farmer's field at Suphan Buri in dry season and wet season, 2003

Dry season Wet season Average
Farmer Treatment Fertilizer rate Fertilizer Fertilizer rate Fertilizer Fertilizer rate Fertilizer
No. (ng-P205 cost (ng-PZO5 cost (ng-P205 cost
-KZO/rai) (baht/rai) -KZO/rai) (baht/rai) -KZO/rai) (baht/rai)

1 T1 660 218 960 268 74-6.0 243
T2 960 268 960 268 960 268

T3 16.58.30 433 1460 320 23.521.30 376.5

2 T1 600 218 960 268 7530 243
T2 960 268 1560 368 1460 318

T3 13.8-740 367 13.8-7.10 336 13.8-10.90 351.5

3 T1 600 218 960 268 7530 243
T2 960 268 960 268 960 238

T3 1960 437 18660 390 28360 413.5

4 T1 600 218 960 268 T3 243
T2 9601 268 1560 268 1250 268

T3 3.7-6.0 810 18660 875 25460 842.5

5 T1 600 218 960 266 7530 243
T2 960 268 960 268 960 268

T3 3500 172 13800 362 15500 267

6 T1 600 218 960 268 7530 243
T2 960 268 1460 368 1260 318

T3 12440 284 17.2:10.8-0 463 213740 373.5

T1 66.70 235 960 268 75630 251.5

Average T2 96.70 2¢8 1260 318 10.56.50 293
T3 132530 7 1660 458 14.6-5.6-0 437.5

Fertilizer price in 2003
T1 . Urea (46-0-0) = 16.74 ®antlg N T2 : Triple super phosphate (0-46-0) = 19.56 baht/kg P

T3 . Farmer's practicey, fioimsthe farmer record

fMIUNTINATM ‘Iﬁﬂwaamwmm W 2 09
mMa NnMIaTRauFluddsLswAsuElylaidn
azfugrestedamla wuin nnuﬁaaﬁmmﬁﬂmm
Liummifﬂmgaﬂ’jw 3.0 Lﬁaamﬂmwsmﬁmﬂdﬂﬁ
Tl adanlundssadrsdaiiiasuazldlugsamann
Iw,mgmnmmaﬂ%ﬁ‘m’] 13.2 nn.N/13 lungunyss
uaz 16 nn.N/L3 Tungund vilvmslsilsvasnuasns
ddunueuilsiaiiginia Iﬂmaﬁmnﬂnmmmmaau
417 v/l3 lunguidlss uaz 458 un/ls lungund
(Table 3)
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Tolsilalulasion

HANEATN2919 2 naMa Tumwsw NANTINID
TWnanaatase liwandreiuszning 2 n3suiine
gy (605 uaz 616 nn./l3) udiiuwilduganitues
inwaInyasldnanaaasy 594 nn./ls ﬁ%mmﬂﬂﬁ
1% ny3w337 1 I%Qzlvl,uimmuﬁayﬁq@ fa 6 nn.N/
13 lungwdss uaz 9 nn.N/13 lunguill drunssnis
fi2 l#1slulasiauannniy fa 9 nn.N/lslungunuss
uaz 12 na.N/13 Tuggund G‘fiam'ﬂ%ﬂylqumﬂﬁ
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Table 4 Efficiency of fertilizer application of Suphanburi 1 at Suphan Buri in dry season and wet season, 2003

Dry season 2003°

Wet season 2003”

Average Decreasing of

Treatment Yield Nrate PFP_N¥ Yield Nrate PFP_N” Yield Nrate PFP_.N¥ Nrate N cost
(kg/rai) (kg/rai) (kg) (kg/rai) (kg/rai) (kg)  (kg/rai) (kg/rai)  (kg) (%) (%)
1" 581 6 96.8 628 9 70.0 605 75 80.6 4863 42.51
27 582 9 58.2 649 12 433 616 105 587 28.1  33.03
Farmer's 591 13.2 45.0 597 16 373 594 146 407 0 0
practice®
SD 5.5 3.6 27.0 262 35 174 110 3.6 21.0 0 0

" Treatment 1 = LCC < 3.0 apply 3 kgN/rai in each time
% Treatment 2 = LCC < 3.0 apply 6 kgN/rai in each time

¥ Average grain yield and nitrogen rate from every location

Y Average nitrogen rate of farmer's practice from every location

¥ PFP_N = Grain yield (kg/rai)/nitrogen rate (kg/N)

Uszansnandanin muluuﬂaaﬁlﬂﬂmmmu
nsaIng lasinsansudacnaladoedawanuna
la lunguwiSansasnsladelulasian 13.2 nn.N/l3
saulungurd ladelulasiau 16.0 nn.N/ls 12y 1
2 n@ian mmﬁﬂﬂdﬂmvluimmumﬁy 14.6 nn.N/1%
FadoSpufiauniunsnitnageunssuisy roas
2 Idﬂmvl,uiml,ﬁ]w,a'é‘ﬂ 7.5 uaz 10.5 nn.Nyanw
§e (aas 9 nn.N/1s) mslFurwdsadld@rhluns
aagulaldielulasiauismanstigadiumde
lulasanldsoua: 48.6 uaz 2BAyauday (1ae
$onaz 38.3) udlinpuaatadiadsliuandreny
AT ldagduy uﬂ'uﬂnvl,@”mﬁmi”aya: 37.8
(Table 4)

G0 HNLNEATN YN TAU T U AN
ﬁﬁuﬁﬂgﬂﬁ*smm 12 Al uaztioupwAsuE
Twldszabaaulaladelulasiau azmansnaanslsd
ﬂn[umeum&%m: 38.3 #I0aARIUITNI 5.6
reN/E wazanesh i lFdwnanlanadlslulasian
({lagi3e) PlFanaslatlaziszanm 270,000 6w wio
AoduyadnmsidnilogGudszanadas 4,000 M
v (Mendlogiss U 2551)
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4

3. UszdnZgawnisisilalulasionludrovug
NI
NﬂNﬁ@]‘fﬁ’JL‘].]ﬁaﬂﬁaﬁuﬁ‘ﬂ’mﬂ’ﬁlﬁﬂﬂvl,ui@li %
1 3% Uﬁﬂ%ﬁfﬂ (partial factor productivity of applied
nitrogen, PFP_N) m?imnﬂv;ml,ﬂmmaau WU 09
wifilidseininmniladoganiinaul fieniady
PFP_N §4ni1 NTSNATA 1 fszdmsawnsldily
VI,uT@riLﬁmma"Ugaﬁqm 61 PFP_N 80.6 nn./%iae
lulasian s3unT5u337 2 Sdn PFP_N 1a&s 58.7 nn./
wilulasiau %aganimﬂaaﬁidﬂmmmmu
inwasnaanias Taada1ads PFP_N 40.7 nn./miiae

lulasiau (Table 4)

U a v
4. AWNUNIIHAR wazsgle
Lﬂumﬂmmwﬁﬁunumwﬁm é’aLL@iL‘%mﬂgﬂ"lﬂ
AUNTTNINUNL R INALALINY LALANEN1IN AN
15k penuiloiadl mﬂﬁ! elulastanensu[wngualy
o Aad A A o | A o P
F1INNTINIDN 1 wm’[mmmmﬂlmﬂuuamq@ 252
vn/ls §aunysaasn 2 ﬁﬁiﬂ’ﬁﬁhmﬂu@hﬂmﬂﬁ 293
un/ls LLazﬂ’l‘ﬂ’ffﬂﬂmﬂdLﬂH@]iﬂiﬁﬁ’]l’lﬁ’mﬁﬂuﬂﬁl
mﬁmnﬁq@ 437.50 v wn/ls ﬁﬂﬁmwmmﬁﬁu‘qu
ﬁuLLﬂimﬁmmﬂﬁq@ 2,488 v /13 §an’hmiu’i'§'ﬁ
1 Waz NITNATN 2 ﬁﬁﬁunuﬁuuﬂsmﬁﬂ 2,302 Wag
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Table 5 Economic aspect of 2 Leaf Color Chart nitrogen management compared with
farmer's practice in dry season and wet season, 2003

List Treatment 1 Treatment 2  Farmer's practice

1. Land preparation (baht/rai) 300 300 300
2. Production factor

- seed (baht/rai) 210 210 210

- fertilizer (baht/rai) 252 293 438

- chemical (baht/rai) 450 450 450

- labour (baht/rai) 210 210 210

- fuel (baht/rai) 330 330 330
3. Harvesting

- harvested wages (baht/rai) 400 400 400

- logistic (baht/rai) 150 150 159
Input cost (baht/rai) 2,302 2,343 21458
Grain yield (kg/rai) 605 616 194
Grain price (baht/kg)" 4.80 4.80 4.80
Net income (baht/kg) 2,904 2,957 2,851
Net profit (baht/rai) 602.00 614.00 363.50

Treatment 1
Treatment 2 =

LCC < 3.0 apply 3 kgN/rai in each time
LcC < 3.0 apply 6 kgN/rai in each time

Grain price at the agricultural market center, Sri Prochan, Suphan Buri ; June-August,2003

2,343 un/ls uazdunumMINAadLLRen 4.20 1/
o A A ' ad A P
drdfan 1 An. SININNIINTINITN 1 uaz 2 E
U a 1 Qs =1 U A
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Fig. 1 Leaf color score at 3.0-4.0 showing that

Fig. 2 Leaf color score at <30 showing a critical value for top dressing with N

fertilizer
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Fig. 3 Technology transfer of N fertilizer management usjfic'.CC method to the farmers

for reducing production cost

A
L 4

o

Fig. 4 Smart farmers were practicing LCC method aiming at further transfer the technique

to other farmers
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Abstract

Popular varieties sown under the rainfed condition in the=Zower North Thailand consist of both local
and released varieties. These varieties have low yield petential. Hence, Phitsanulok Rice Research Center
have concentrated the research on improvement of rainfed rice varieties in order to serve the farmers' need.
This resulted in a variety called Phitsanulok 80 obtailtirng from the three-way cross of SPR90/IR56//RD27 since
1991. The population were sown and selectioji y#was carried out continuously from F1-F5 resulted in the promising
line, PSL92147-1-2-4. As for any release/viriety, this line was gone through various steps from observation
followed by yield trials in intra-statio, inter-station, farmers' fields and yield stability. It was also tested for
reaction to significant disease ali¢'insect pests, physical and chemical qualities, seed dormancy and reaction
to N fertilizer. It was found.ttiat ihe line provided an average vyield of 642 kg/rai (4.01 t/ha) with a good vyield
stability. It is a non-giutiides, photoperiod sensitive, medium maturity variety ideal to be harvested in early
December. This vaiiaty has a strong culm having erected flag leaf, long neck and compact panicle. The height
is 141 cm on avesage. It has low chalkiness. The brown rice has a slender shape with 7.45 mm long. It has an
excellent milliniy quality, low amylose content, low gel consistency and gel temperature, therefore resulted in

a soft.zaaked rice. Phitsanulok 80 obtains characters from its parents i.e. high yielding ability from Suphanburi
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Lop Buri Rice Research Center, Khok Samrong, Lop Buri 15120, Tel. 0-3644-1322
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90 and good crop canopy from IR56. It has a few disadvantages i.e. susceptible to brown planthopper, moderately

susceptible to rice blast and bacterial blight.

Keywords : Phitsanulok 80, non-glutinous rice, photoperiod sensitive variety, rainfed condition, milling quality,

physical - chemical qualities, yield, Lower North Thailand
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Fig. 1 Pedigree of Phitsanulok 80
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1991 - 1992 Crosses PSLRRC

4

1993 - 1997 Grown and Selected F,-F, PSLRRC

g

1998 Observation PSLRRC

4

Intra station yield trial, Reaction to pest,
1999 PSLRRC
Chemical and Physical analysis

g

Inter station yield trial, Reaction to pest, PSLRRC
2000 - 2005 ONTRE

Chemical and Physical analysis )
LBRKRC

ﬂ |

|
2001 - 2003 Farmer field yield trial, Reaction to pesf, A Farmer field of PSL PHC LBR
Chemical and Physical analysis SIB NKS UTH and PCB
H
N
- PSLRRC CNTRRC
2002 - 2003 | Reaction to N fertilizer
L LBRRRC

PSLRRC SPRRRC PTTRRC
2002, 2004, 2605 Yield stability | CNTRRC LBRRRC KLGRRC
RBRRRC BKNRRC

2009- 2005 Anticipated breeder seed PSLRRC

Fig. 2 Rice breeding scheme

Note : PSLRRC = Phitsanulok Rice Research Center CNTRRC = Chai Nat Rice Research Center
LBRRRC = Lop Buri Rice Research Center SPRRRC = Suphan Buri Rice Research Center
PTTRRC = Pathum Thani Rice Research Center KLGRRC = Klong Luang Rice Research Center
RBRRRC = Ratchaburi Rice Research Center BKNRRC = Bang Khen Rice Research Center
PSL = Phitsanulok PHC = Phichit LBR = Lop Buri SIB = Sing Buri
NKS = Nakhon Sawan UTH = Uthai Thani PCB = Phetchabun
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Fig. 4 Physical property of Phitsanulok 80 's seeds
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a) Yield and environmental index 2002
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c) Yield and environmental index 2006

Fig. 5 Yield stability of Phitsanulok 80 in comparison with RD27 at different sites in 2002,
2004 and 2006
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Table 1 Average yield (kg/rai) of Phitsanulok 80 in comparison with standard chegk'f oin rainfed rice yield
trial Il late maturity during 2001 - 2003
Year/Variety Phitsanulok Phichit  Phetchabun Nakhon Sawali: Ave. Index
2001
Phitsanulok 80 582a 547a 739a 67Ga 637 120 139
RD27 528b 524a 503b 5360 528 100
KTH17 - - - 438c 488 100
CV (%) 7.9 11.9 13.7 10.4
Year/Variety Phetchabun  Sing Buri Uthai, Tioani Nakhon Sawan Phichit  Ave. Index
2002
Phitsanulok 80 514a 629a 557b 763a 545a 604 104 94
RD27 601a A3 595a 732a 362b 581 100
Phitsanulok 3 509a 61ba 651a 898a 540a 643 100
CV (%) 1549 9.0 8.0 12.0 22.0
Year/Variety Phitsanulok  Phichit  Lop Buri Uthai Thani  Nakhon Sawan Ave. Index
2003
Phitsanulok <30 777a 811a 511a 572a 684a 671 111 110
RD27 682a 661b 467a 554a 656a 604 100
Phitsanllok 3 800a 701b 416a 532a 601a 610 100
C (%) 15.0 10.2 18.8 18.3 13.4
Variety 2001 2002 2003 Ave. Index
Phitsanulok 80 637 604 671 637 112 131 102
RD27 528 581 604 571 100
KTH17 488 - - 488 100
Phitsanulok 3 - 643 610 627 100

Means in the same column followed by a common letter are not significantly different at 5 % level by DMRT
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Table 2 Reaction of Phitsanulok 80 to major insect pests in comparison with standard check

during 1999 - 2005

Brown planthopper

White backed planthopper Gall

Year Variety
PSL EZD PTT PSL EZD PTT midge
1999 Phitsanulok 80 - - - MS - - -
RD27 - - - S - - R
KTH17 - - - S - - R
2000 Phitsanulok 80 S - - MS - - -
RD27 HS - - MS - - -
KTH17 HS - - MS - - -
2001 Phitsanulok 80 S - - MS - - g
RD27 S - - MR - - RS
KTH17 S - - MS - - HS
2002 Phitsanulok 80 HS S - MS MS - -
RD27 HS S - MS MS " -
KTH17 HS - - MS - - -
2003 Phitsanulok 80 S S MS MS MS MR -
RD27 S S S MS S MS -
KTH17 - - - c - - -
2004 Phitsanulok 80 HS - MS WS - MR -
RD27 - - MS - - MR
KTH17 - - - MS - - -
2005 Phitsanulok 80 MS - MS MS - R -
RD27 S S MS - MR -

PSL = Phitsanulok Rice Research!( ariter

EZD = Division of Entomology aad_zoology

HR = Highly resistant S
S = Susceptible MR

ongthunand Fufgaladustinan anwaens
nas duudsliduine Emans lusiminss AavTaem
TRUUBIUNAS @ mgsm?im 141 [ uALNaT (Fig.
3) tiantindaslaen 106 Alandudads 4awden
1,000 LWA9 ®H1r29.2 nIu WRanwaagwg 2naen
817 M0 10-40aALUAT N9 2.53 UARLNAT Wi 1.98
Hefavy dndeazlineien v 7.45 Hadas
2719 2.16 ARNAT WU 1.74 UaRLNaT (Fig. 4) &
J2ELNNGN 7 FUAR

ANBIBLLAY
1.1ﬁwaw§<ﬂgga LRAHTATW NI IANANRAG 134
RNINLIARBNNULANGIINW Laslinandalads 637

68

Moderately resistant HS

PTT = Pathum Thani Rice Research Center

Moderately susceptible = R = Resistant

Highly susceptible

Alaniudals gandiug nv27 (571 AlanTudals)
210U 17 (488 AlanTudals) uasiiwmlan 3 (627
Alansudals) dszanm 12 31 waz 2 wWafifud
audey anwuelannangIRuIENITIMLT 90
(Fig. 5 lLax Table 1)
v g: U ~ [ 1 Qs g U

2.N9AUAINTI Auuds ldandne anwuehla
AANWUT IR56

3.qmnnaad fa fivadladen  wiadn
Na8ILNI (7.45 NadLUaT) gﬂs'wf%m

AaA v Y =3 =3 U

4.qunIWNIRaNIN ladiauuaauazen
117 61.3 Wafifud gand nw27 (47.6 Waidud)
WAZUNIANUIG 17 (54.2 1asidud) aansaviniudnn
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Table 3 Reaction of Phitsanulok 80 to major rice diseases in comparison with standard check during

1999 - 2005
Blast Grassy Yellow Bacterial blight
Year Variety
PSL CNT LBR PTT stunt leaf PSL PTT PPD
1999 Phitsanulok 80 MS - - - - - - - -
RD27 HS - - - - - - - -
KTH17 HS - - - - - - - -
2000 Phitsanulok 80 MS - MS - - - - - -
RD27 HS - HS - - - - - -
KTH17 S - S - - - - -
2001 Phitsanulok 80 HS - - MS - - - MS WMo
RD27 MS - - MR - - - MS VIS
KTH17 HS - - S - - - MS MS
2002 Phitsanulok 80 MS R MS - - - MK - -
RD27 MS MR MR - - - S - -
KTH17 S S S - - - - - -
2003 Phitsanulok 80 MS HR - MS MS MS - - -
RD27 HR MS - R S VIS - - -
KTH17 S - - - - - - -
2004 Phitsanulok 80 MS R R R MS - HS MR -
RD27 HR MR HR MR MS - S -
KTH17 S S S - - - - -
2005 Phitsanulok 80 HR R NS S - - S MS -
RD27 HR R wis MS - - S S -
KTH17 S S S - - - - -
PSL = Phitsanulok Rice Research/Ce¢nter PTT = Pathum Thani Rice Research Center
CNT = Chai Nat Rice Research Ceriter LBR = Lop Buri Rice Research Center
PPD = Division of Plant Pathclegy and Microbiology
HR = Highly resistant MS = Moderately susceptible
R = Resistant S = Susceptible
MR = Moderateiv resistant HS = Highly susceptible

817 100 1ladidud Lo

v

A A o
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bV\N’]gaqﬁsuu’]u’]NuwuﬂqwluLm@]ﬂ’]ﬂL%ua

VAR LLa:maniﬁﬁaamiﬂgﬂﬁnmqﬂ’mnma
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YAAIITIL

lddumudaindsnszlaadinana (Table 2)

dautnadauuadaliandludaniafivmlan uazedon
dredaunuadalsnauluuis (Table 3)

MINFAITINTTNN TN 2 atuf 1 unaY - Wsu 2551

a?ﬂ

ﬁﬁaﬁuﬁfﬂm@aﬂ 80 tilwinan Thdatangs
0151 UNANg UNEIAUEADUTUINAN ANHUSNITING
& % = Ve = = o A a
a9 euudelidudy Siedasnwlunitlvuanaad
mmmﬂg}mié’tuﬁuﬁn’?’mmn I¥nanaaLafY 637
Alansuda'ls ATMNINLNAGA ATIANIWMIRGINN 9717
a s‘d' o v 3’ dq’ d' 1
Wusimanzdmindgnuihduiunguluinania
AT MO TE I@mawn:mamﬁﬁmmsﬂgﬂiﬂmq
1hunas uddasseistdywunasnizlaafinaa lsa
Twal uazlsavauluus

69



ﬁﬂmauqnb

AuHALRUIDTIU M HIIAUTRYT NN

N l,l,azqm%'uﬂm 8355 NUFMT 8 FEMIE IR

o = v Y = a 6Aa o
&1 Li’i]vl,ﬂvl,(ﬂ(ﬂil 9] mamauqnmm:mmmin ﬂﬂ%ﬂ?ﬁ]&l

"I.T’]"Jﬁi:l'%Iﬂﬂ slumiﬁmsmvﬁayaﬂs:ﬂaumsﬁn

Laua%'maaﬁ'uﬁj

LONAIID19DY

fUNNULATEINANTINBEAT. 2547, FAANITNBATVY

‘ﬂ‘itL'ﬂﬂvL‘Ylf;l W.A. 2546. guﬂa’naumﬂﬂﬁmwm
éﬁﬁﬂd’]uLﬂiHﬂﬁﬁ]ﬂ’]‘imH@‘i NIENIWLNBAILLRS

6 v
KRNI, ﬂEGL‘VIW. 151 Aw.

Fukai, S., S. Rajatasereekul, H. Boonjung and E.

70

Skulkhu. 1995. Simulation modelling to quantity
the effect of drought for rainfed lowland rice in
Northeast Thailand. pp. 657-674. In: Fragile Lives
in Fragile Ecosystems. Proceedings of the
International Rice Research Conference,13-17 Feb.
1995. IRRI, Philippines.

Immark, S., J.H. Mitchell, B. Jongdee, C. Boonwith, B.

IRRI.

Somrith, A. Polvatana and S. Fukai. 1997.
Determination of phenology development in rainfed
lowland rice in Thailand and Lao' PDR. pp.89-96.
In: Breeding Strategies for Rainfed Lowland Rice
in Drought - prone Environment, Proceedings of
an International Workshop held at Ubon
Ratchathani, Thailand. 5-8 Nov. 1997, ACIAR,
Proceedings No. 77.

1980. Standard Evaluation System for Ricey 2™
ed. The International Rice Testing ProgranWIRTR),
The International Rice Research gstiute, Los

Banos, Philippines. 44 p.

Pusapavesa, S. and B.R. Jackstn.™1979. Photoperiod

sensitivity in rainfed_rices pp. 139-147. In: Rainfed
Lowland Rice : Gelected papers from the 1978
Internationzn Rice Research Conference.
InternatiohaiKice Research Institute, Los Banos,

Philipipines.

Thai Rice Research Journal, Vol. 2 No. 1, January - April 2008



AWSAYWITENINUTLUNAIIAWNINGININRS NI TNNY
Lﬁammmaxmimum
International Treaty on Plant Genetic Resources for Food and Agriculture

FINTIUG 30707 "

Songkran Chitrakon"

Abstract

The International Treaty on Plant Genetic Resources for Food and Agriculture deals with access 4ind
benefit sharing from utilization of plant germplasm. The Treaty is taken care by FAO and innactédsitice 29
June 2004. The objectives of this treaty are the conservation and sustainable use of plant getietic vesources
for food and agriculture and the fair and equitable sharing of the benefits arising out of their Use,, in harmony
with the Convention on Biological Diversity, for sustainable agriculture and food securityy, "he mechanism for
access and benefit sharing is provided the multilateral system. The contracting parties'\resggnize the sovereign
rights of the states over their own plant genetic resources for food and agricultire, including the authority to
determine access to those resources in respect to national law and ndtional iegislation. The multilateral
system covers 64 items in ex situ collection of the plant genetic resousces 7t food and agriculture that are
managed and controlled by the contracting parties. This includes théseheld in the ex situ collection in all
international genebanks. Access shall be provided only for utilizatioi,and conservation research, breeding and
training for food and agriculture. Access and exchange of germplasim are facilitated through a standard material
transfer agreement. The benefit arising from the use of picht’aenetic resources shall be fairly and equitably
shared through access and transfer of technology or in mbnetary form. The monetary benefit is highly prioritized
to be allocated to farmers in developing countries.
Keywords: plant genetic resources, food ang zg:ilulture, treaty, multilateral system, access and benefit

sharing, material transfer agre€ment
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Utilization of Rice for Commercial Products
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Abstract
Research and development dealing with utilization of rice and value-added rice products have buen
progressively increasing. Since rice had been used as food crop and pharmaceutical drug. Rice planvesuld
be processed to many kind of products both food and nonfood. This article presented rice-milling process,
major processed rice product and byproducts, the nutritional substances of the rice grain such=as‘sarbohydrate,
protein, oil, mineral, and vitamin. Ultilization from various parts of rice plant including thevisefulness of pure

rice starch was also mentioned.

Keywords : rice, rice products, nutritional substances, utilization
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Climate Change : Impact of Cool Weather on Rice Yield in the Lower North Thailand

2323 o a9 uwan”

Acharaporn Na Lampang Noenplab”

Abstract

Rice growing areas in the Lower North of Thailand has been severely affected by extremestlimate
change seen as cold injury in 2007 dry season. The total affected area was 621,176 rai (99,388 haj restlted in
a drastic loss of 2,749 million Baht ($US 89 million). Since it has been reported that the mest(serisitive stage
to cool temperature is the young microspore stage, approximately 8.5-10 days before flow¢rizig, ‘and the critical
range of temperature for cold injury resulted in panicle sterility is 15-20 °C. This prelimiitaty investigation firstly
aimed to observe visible changes after exposing to cool temperatures. Secondiycebserve the relationship
between low temperature and sterility. Thirdly, to measure a subsequentyredudton in grain yield of rice cv.
Suphanburi 3 sown during 2007 dry season on 26" October 2006 and harvested on 26" February 2007. The
temperature recorded on a 3-h basis showed that the daily minimum/gmperature throughout the growth period
was between 1-7 a.m. starting from 25 °C at sowing and continued to reduce further to mostly lower than 20 °C
from mid December to the first week of February. This coolferiad was assumed to be the panicle initiation to
grain filling stage. Thus, the most sensitive young miczospore stage was estimated to be from 4-6 January
2007 with the minimum daily temperature being#i$.5521.3 °C. Results revealed that low daily minimum
temperatures from 25 °C and below throughout {aa#growing period of Suphanburi 3 caused leaf discoloration at
tillering, 67% spikelet sterility on averagey sim’: panicle tip degeneration, extension of maturity by 13 days

and a drastic yield loss being 54%.

Keywords : rice, climate change,,t4id injury, young microspore stage, panicle sterility, leaf discoloration, tip

degenerationsyieid iess, lower North Thailand, Supanburi 3
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Fig. 1 Causal sequence from cool temperature to sterility (Nishiyama, 1970)
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%a Oryza sativa cold-induced anther protein (OsCIA)
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Average fertile (seeds/panicle), fertility percentag@Motal grain yield/m?® (g), estimated grain yield

(kg/rai) and yield loss percentage of rice var, (Suptianburi 3 sown at Phitsanulok Rice Research
Center in the Lower North on 26" Octeken2006, as a result from exposure to natural cool
temperatures during panicle initiation te,g(ain filling

1 m® Sampling Ave. fertile Ave. stevic Fertility Ave. 1,000 grain Total grain yield
No. (seeds/panicle) (seedsizaricle) percentage weight (g) (g/m?)
1 58.3 61.1 49 22.8 150
2 38.5 52.8 43 27.3 210
3 39.6 62.7 39 28.0 390
4 74 .5 41.0 37 27.8 385
5 179 22.6 43 27.8 320
6 28.8 81.2 26 26.7 155
7 2.1 102.5 20 5.4 (150 seeds)’ 6
8 5.3 128.4 4 4.2 (78 seeds)’ 4
9 20.4 57.5 26 271 390
0 56.1 63.8 47 275 221
Total 10 m? 290.6 673.6 334 2151 2,231
Ave. 29.06 67 33 26.875 223.1
Estimated grain yield (kg/rai*) 356.96
Normal grain yield (kg/rai*) 774
Yield loss(%) 54

Note:
*1 ha = 6.25 rai
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1 No of seeds in sample 7 and 8 were inadequate and excluded
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Table 2 Maximdi, frinimum and average temperature (°C) at different growth stage of
ricevar. Suphanburi 3 sown at Phitsanulok Rice Research Center during 2006-

2007, dry season

Growth stage of rice/ Days after sowing(DAS)/ Date

Broadcasting- Panicle initiation- Young Flowering -
T<mperature Panicle initiation ~ Young microspore microspore harvesting
(°C) (0 DAS) (50 DAS) (70-72 DAS) (80 DAS)
26 Oct.-14Dec. 15 Dec. 2006- 4-6 Jan. 14 Jan. - 25 Feb.
2006 3 Jan. 2007 2007 2007
Max. 30.8-34.5 26.0-31.6 30.8-31.6 26.2-36.0
Min. 20.6-25.5 12.5-21.6 16.3-21.3 13.5-25.6
Ave. 27.7 25.6 243 25.6

Harvesting date : 26 Feb. 2007 (123 DAS)

88 Thai Rice Research Journal, Vol. 2 No. 1, January - April 2008



@Fig. 2

(e) (f)

Cold injury and grain yield evaluation in rice var. Suphanburi 3 sown during 2007 dry season at
Phitsanulok Rice Research Center (a) Discoloration at tillering stage (b) Overview at grain filling stage
(c) Sterile panicle tip at early grain filling stage (d) Sterile spikelets at late grain filling stage (e) Maturity
stage and (f) Yield samplings at maturity stage
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