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Khao Kay Noi (“Small Chicken Rice”) is high grain quality
confined to higher altitude

Dr. Chay BOUNPHANOUSAY', Viengphone BOUNPHANOUSAY! Kongpanh
KANYAVONG' and Phoumy INTHAPANYA'

Abstract

There are three groups of Khao Kai Noi differentiated by their glume colour: kai
noi deng, kai noi lai and kai noi lueang. Seed samples of these groupings were collected
in two north-eastern provinces of Lao PDR (Huaphan and Xieng Khouang); soil samples
taken at each site and grain quality analyzed. The soils were analyzed for pH, salinity and
macronutrient status. Khao Kai Noi is a tropical japonica, or javanica type of rice; farmers

believe it possesses high milling quality.

This study compared the eating quality of the three types of Khao Kai Noi, finding
that kai noi lai was softer, more aromatic and tastier than the other types. Immediately after
cooking, the three types are very similar in quality, but kai noi lai better retained eating
quality upon cooling. All three types, similar the chosen standard varieties (RD6, Hom Nang
Nuang and LG3762), were both soft and aromatic immediately after cooking; all three types

and both standards lost all aroma but retained softness.

The growing environment affected aroma especially. An accession of kai noi luang
(LG3762) grown at lower altitude near Vientiane in 2007 had much less aroma and inferior
taste than the same accession from higher altitude. Grain filled less in the lowland environment.
The combination of higher altitude and cooler climate for growth and maturation likely
produced the superior quality. These conclusions need to be verified by comparing fresh rice

samples of the same varieties from high and low altitudes..

Key words:  Khao Kainoi, aromatic, eating Quality.

'Rice and Cash Crop Research Center, National Agriculture and Forestry Research Institute
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14105 | tniestog 14.1 72.16 21.55 6.28 10.88 61.28
14110 | tnUeuany 14 73.84 21.13 5.02 5.2 68.64
14124 | tnUsuany 14.3 69.04 22.58 8.37 11.04 58
14108 | tnUsuany 15.2 65.62 25.22 9.15 6.1 59.52
14106 | tnusuanuoh 14.6 62.96 29.81 7.22 2.16 60.8
14112 | tnUssanuoh 14.8 71.04 21.93 7.02 3.92 67.12
14097 | tnlsuasunh 14.1 69.6 23.25 7.14 2.64 66.96
14099 | Indsuanuod 14.3 70.72 21.18 8.09 1.86 69.04
14102 | indssansod 14.7 62.16 31.33 6.5 3.04 59.12
14127 | Indeu iy 14.8 71.04 19.34 9.61 13.12 57.92
14125 | invsucfiey 14 65.6 26.42 7.97 9.6 56
14114 | indsucfiey 14.4 72.52 20.34 7.16 3.88 68.64
14096 | invsucfiey 14.9 70.55 21.87 7.57 11.03 59.52
14098 | invsu(fiey 14.7 71.36 21.45 7.18 3.28 68.08
14100 | tnveufiey 13.5 72.47 21.98 5.53 2.32 70.16
14101 | Invesfioy 13.8 69.04 23.32 7.64 3.76 65.28
14103 | Ynvesfioy 15 71.76 21.08 7.16 11.12 60.64
14104 | tnieucfiey 14.9 71.2 22.9 5.89 5.12 66.08
14107 | tndeucfiey 14.6 64.24 29.17 6.58 6.72 57.52
14109 | tndeucfiey 14.9 70.45 22.83 6.71 1.81 68.64
14111 | indeucfiey 14.5 72.08 20.18 7.79 5.04 67.04
14115 | inleucfiey 14.7 72.32 19.56 8.11 11.68 60.64
14116 | tnveufiey 14.6 69.2 22 8.8 20.56 48.64
14117 | Indeediey 14.8 68.48 22.08 9.43 18.08 50.4
14118 | Indeeifiey 15.2 65.52 24 47 10 18.56 46.96
14120 | tnieucfiey 15.1 68.4 23.73 7.86 10.4 58
14121 | indeediey 14.7 67.52 21.41 11.06 10.48 57.04
14122 | indeefiey 15.1 66.56 24.64 8.8 5.76 60.8
14123 | indeufiey 14.2 68.8 22.75 8.44 8.8 60
o8y | LG3782 13.4 71.12 21.6 7.28 14.96 56.16
Go8u | RD6 14.4 67.68 2472 7.6 12.16 55.52
o8y | HNN 15.3 65.2 26.4 8.4 6.24 58.96

2930 15.3 73.84 31.33 11.46 20.56 70.16
m‘"ﬁago 134 62.16 18.56 5.02 1.81 46.96
A 14.51 69.19 2293 7.92 8.73 60.56
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nI0Ea99 4: Ingzueeeglioatnusyidies (2/tn 100 (o).

a & a & & & a& Uil’lfﬁn
‘-?Jl2‘1l;88n 299U Uac29 SNV 0n19
W
LG Buuoii @o9du - N - ad to | as 100
(o ad 2902y | Sia WO | 92 | VIIUN A9V Uy | DSV o
917 ° wo
14096 | tnwesfies | 100 100 100 7 vhoau 93 | 67 33 2.4
14098 | tnwewdfiey | 100 100 100 vhoau 100 | 83 17 2.4
14100 | tnwesdfiey | 100 100 100 vhoau 100 | 88 12 2.4
14101 | wuewdfey | 92 | vioan 8 100 100 100 94 6 2.2
14103 | trweucfes | 100 100 100 vhnau 100 | 92 8 2.4
14104 | Yrweucfes | 100 100 100 11 vhoau 89 92 8 2.6
14107 | Ynuesifieg vhoau 100 100 100 vhoau 100 | 77 | 23 24
14109 | Ynuesfieg | 100 99 1 99 1 vhoau 100 | 89 11 2.5
e . (idey 22,
14111 ‘muesumeg 21 0979 100 100 e 96 4 2.4
uanau 78
14114 | Ynuesifieg | 91 | vhoau 9 100 100 91 vhoau 9 89 | 1 25
v e vinaugoy
14115 | tnuseifiey | 89 = 100 100 100 96 4 2.2
20 1
14116 | Ynuesifiey | 82 | vhnau 18 100 100 41 vhoaus59 | 84 | 16 24
14117 | ‘nusuifieg | 100 100 100 5 vhou 95 | 89 11 2.2
14118 | ‘nusuifieg | 100 99 1 99 1 25 vhoau 75 | 98 2 2.5
e 5 vhnaw
14120 | tnusuiiiey vacau 100 100 100 & 70 30 2.3
(20 100
14121 | nusefiey | 97 | vhnau 3 99 1 99 1 12 vhowss | 75 | 25 2.4
14122 | usefiey | 97 | vdoau 3 100 100 3 vhoau 97 | 90 | 10 2.4
14123 | trweuifieg | 64 | vdnau 36 99 1 99 1 vhoau 100 | 93 7 2.2
v e vhnau -
14125 | tnusuiioy 72 oh 28 100 100 45 vanau 55 83 17 25
14127 | ‘nuesfen vinau 100 100 100 vhoau 100 | 86 | 14 2.3
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LG No Col No Suuoiiy Suuoiiy u2a9 | b9y a(::[ ?J%?j LtDh | LtM | LgD | LgM
14095 | ARC-XK-001-1 | Kay noi deng InUss Koy XK P 1130 19 | 51468 | 103 | 33.508
14096 | ARC-XK-002-2 | Kaynoi Leuang | ‘ndiseifiog XK P 1128 19 | 51468 | 103 | 33.508
14097 | ARC-XK-003-3 | Kay noi Lay dam | Infesaqsoh | XK P 1150 19 | 52242 | 103 | 33.202
14098 | ARC-XK-004-4 | Kaynoi Leuang | tnisecdiey XK P 1220 19 | 56.853 | 103 | 39.121
14099 | ARC-XK-005-5 Kay noi Lay dam | {ndseagod | XK P 1220 19 | 56.853 | 103 | 39.121
14100 | ARC-XK-006-6 | Kaynoi Leuang | tndoefiog XK p 1220 19 | 57.564 | 103 | 37.567
14101 | ARC-XK-007-7 | Kaynoi Leuang | ‘tndeeifiey XK P 1170 19 5599 | 103 | 37.803
14102 | ARC-XK-008-8 Kay noi Lay dam | tnuseageod | XK PhX 1100 19 29.93 | 103 11.452
14103 | ARC-XK-009-9 | Kaynoi Leuang | ‘ndseifioy XK | PhX 1100 19 2093 | 103 | 11.452
14104 | ARC-XK-010-10 | Kaynoi Leuang | ‘ndseifiog XK | PhX 1110 19 | 30597 | 103 | 10.522
14105 | ARC-XK-011-11 | Kay noi deng tnUsatog XK | PhX 1100 19 | 32303 | 103 | 17.953
14106 | ARC-XK-012-12 | Kay noi lay dam | ¥nvgeodase | XK | PhX 1105 19 3235 | 103 | 17.975
14107 | ARC-XK-013-13 | Kay noi Leuang | Inisu(fioy XK | PhX 1105 19 3235 | 103 | 17.975
14108 | ARC-XK-014-14 | Kay noi Lay tnUsuany XK | Koun 1082 19 | 32.835 | 103 | 36.936
14109 | ARC-XK-015-15 | Kaynoi Leuang | tndiseifiog XK | Koun 1088 19 | 32463 | 103 | 37.611
14110 | ARC-XK-016-16 | Kay noi Lay tnusuae XK | Koun 1089 19 35.169 | 103 | 32.763
14111 | ARC-XK-017-17 | Kay noi Leuang | tndiseifioy XK | Koun 1089 19 | 35169 | 103 | 32.763
14112 | ARC-XK-018-18 | Kay noi Lay dam | {nfssaasda | XK | Koun 1118 19 | 36235 | 103 | 28.445
14113 | ARC-XK-019-19 | Kay noi deng tnUswng XK PhK 1087 19 61.161 | 103 11.186
14114 | ARC-XK-020-20 | Kaynoi Leuang | tndeeidy XK | PhK 1093 19 | 60373 | 103 | 10.825
14115 | ARC-XK-021-21 | Kay noi Leuang | tndsefiog XK | PhK 1046 19 52.399 | 103 7.093
14116 | ARC-HP-022-1 Kay noi Leuang | indsuifiey HP VX 698 20 | 56.699 | 104 | 28337
14117 | ARC-HP-023-2 Kay noi Leuang | Indeu(fiog HP VX 695 20 36.757 | 104 | 29.326
14118 | ARC-HP-024-3 Kay noi Leuang | Indeu(fiog HP VX 663 20 34343 | 104 34.2
14119 | ARC-HP-025-4 Kay noi deng Indeutng HP VX 667 20 | 34354 | 104 | 34.112
14120 | ARC-HP-026-5 Kay noi Leuang | tnigu(iieg HP VX 893 20 | 42316 | 104 | 23.027
14121 | ARC-HP-027-6 Kay noi Leuang | tnugufiey HP CN 1016 20 43.453 | 104 82
14122 | ARC-HP-028-7 Kay noi Levang | tniisefies HP CN 1002 20 | 46.686 | 103 | 97.265
14123 | ARC-HP-029-8 Kay noi Leuang | Indsutiiey HP CN 988 20 | 47.555 | 103 | 99.674
14124 | ARC-HP-030-9 Kay noi Lay tnUsuane HP CN 988 20 47555 | 103 | 99.674
14125 | ARC-HP-031-10 | Kay noi Leuang | ‘tndise oy HP CN 938 20 | 42412 | 104 3.996
14126 | ARC-HP-032-11 | Kay noi deng InUsuroy HP CN 1070 20 27.735 | 104 4.402
14127 | ARC-HP-033-12 | Kay noi Leuang | tndseifio9 HP CN 1073 20 2736 | 104 7.113

wWaLNO: LG no. = canmmeuymammnczﬂasgma XK = gj92099, HP = Mo,

P= (Jeguun, PhX = @iz, K = gu, PhK = yno, VX = aJa‘ta, CN = gaude,

LD = (§ugzmwau (8989) Ltm = (Fugzoway (U009), LgD = (FuLo9 (9939), €aw

LgM = Fuuog (J009)
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tenegwtiodio 2: Suzegnaudiady Tudiuiigni@atnise.

LG No. ‘é{unoz‘u’n 1:);"1(8 pH pH EC OM% N P Available K Available
Gu | (H,0) | (KCL) | ms% Total% (ppm) (ppm)

14119 | tnUsekay 24 49 3.8 0 1 1.1 17 62
14126 | tnlUsuKos 31 5.3 3 0 1 0.7 9 67
14095 | tnlsuas 1 5.8 4.5 0.1 3 13 1 99
14105 | tnusuag 16 5.5 43 0 4 16.8 4 42
14113 | tndeutoy 18 5.1 4 0.1 3 0.7 6 25
14124 | Indovae 27 5.7 45 0.1 3 0.7 9 58
14110 | tnlsuany 11 52 3.9 0.1 4 1.1 4 81
14108 | tnUsva9y 7 5.4 4 0 3 0.7 4 46
14097 | tnlUeuanuond 3 5.1 3.8 2 0.4 4 63
14099 | tnlsuanuond 4 5.6 4.6 0.1 1 0.7 5 35
14102 | tnUswaasod 13 5.3 42 0.1 4 25 31 145
14106 | tnUsuacgoh | 17 5.8 4.7 0.1 4 16.5 5 55
14112 | InUseaasod 12 52 3.9 0.1 4 1.1 4 81
14116 | tnUsu(iioy 23 5.7 4.5 0 2 2.5 5 72
14117 | tnUsu(iiey 21 7.1 6.3 0.1 1 1.4 5 97
14118 | InUsufiey 22 5.3 3.9 0 1 8.8 6 77
14120 | tnUsu(iiey 25 5.1 3.8 0.1 3 0.4 7 180
14121 | InUsufiey 29 49 3.8 0.1 3 1.1 11 50
14122 | tnlsuifioy 30 5.1 3.9 0.1 2 1.1 7 125
14123 | tnlsufiog 26 5 3.9 0.1 3 2.1 36 83
14125 | tndsucfiey 28 5.2 3.9 0.1 2 1.8 9 31
14127 | tnlsuifiog 28 5.2 3.9 0.1 2 1.8 9 31
14096 | tnUsuifiog 1 5.8 45 0.1 3 13 1 99
14098 | tnUsuifiey 5 5.4 4 0.1 3 0.7 5 63
14100 | tniUsuifiog 2 5.7 42 0.1 4 2.8 3 53
14101 | InUsuiiesy 6 6.6 5.5 0.1 2 0.7 3 45
14103 | tnUsuifiog 15 53 4 0 3 1.4 5 38
14104 | tnUsuifiog 14 438 3.8 0.1 1 0.7 9 54
14107 | tnUsuifiog 10 5.3 3.9 0 2 1.8 3 65
14109 | Nl 9 5 3.8 0.1 3 0.7 5 42
14111 | tndsuifiog 8 52 4 0.1 3 1.8 4 42
14114 | tnUsuifioy 19 5.1 4 0.1 5 1.1 6 52
14115 | InUsufisy 20 5 3.8 0.1 2 0.7 6 32

930 7.1 6.3 0.1 5 16.8 36 180

ohgo 4.8 3 0 1 0.4 1 25

22 July - December 2009



099889V NedNT KAy Jaty, ediud 20

Sunaugimoonauui igeuoiivSatniiucisg
W 2 w2o09wmnwie 299 IUY 299

oJIWeU Yuwey t2', 0s.19 yuwey2', MUTO Chiaki? 6a¢ KAWANO Kazuaki?,
wl Sunedue’
~ o 3
uonaqug)
naughyoo “‘nauudlscuoiiuEaindiuibey Yovsrwae (290N 2an wdau
z‘}?g’]zﬁﬂg‘cngsn{ﬁn Seoauidiuenysn magdaud@aiiu, Sonegzwd war nauds
T IN209T0TV (T Y2JWEUII. Yécﬁuégnmqo oauSoasyzwld TunauEo
1S uus9iBU war datsuruaiivdatubey H5gunls Tu 11 wdaw, 5 Hotdeg 209
(209000 KT YoJWeU9Y 2958uEa 0K, towow, 2el), €90 LaE $9. Bunaugh
mooludal Wuoa: Satuideaoida Youszwar (3a0n go0noauganyaeg) D09
quudavsuaiiv, nauudls, nIwerYINLuUaliy «ay wiju 3’]‘]1J8811‘.’153’]E§‘]Z<U?{1J£ﬁ83
299290N:SN9V (o9 Jnoaudoliu «ar Ty HudSonzuand, Soeasgus il wax
exfunduju ud9aw war Deoawgyudveagiodaugaesy zﬁﬁuéengﬂwjﬁnmneag
Jrg931u92 ﬁJaﬁumuﬁo‘céchO‘l’gtau vonbuda J9gauandintsuwuoiiviBaiiu
wsg tofgmo 116 guoly waE Ltuowuogmo %m‘tUaumanmamumﬂnmw Qv
M299 Yrganau eoguonudty.

Q99: ©0UYINY e, (290uile9, Soaogziwl

'guauadaea uas dowoneio, sany.
Student of Gifu University, Japan.
3Researcher of Folklore, Kagoshima Prefectural, Musium, Japan.

Naeno - 5luoa 2009 23



The Lao Journal of Agriculture and Forestry, No. 20

Survey on the use of traditional upland rice
from two northern provinces of Lao PDR

Viengphone BOUNPHANOUSAY', Dr. Chay BOUNPHANOQUSAY!, MUTO Chiaki’® ,
KAWANO Kazuaki® and Phoumy INTHAPANYA'

Abstract

Survey on the use of traditional rice varieties, specially upland rice from some villages
in remote areas of Houaphanh and Louang Phrabang provinces. Those varieties have very
unique in different ethnic groups, religions, customs and belief. All information obtained
from this survey is an indigenous knowledge of farmers related to upland rice growing
methods and practices and history of local rice and other crop varieties used by interviewing
farmers. In addition, more than hundred samples of traditional rice were collected from 11
villages in 5 districts of Houaphanh and Louang Phrabang provinces. The target villages have
survey; consist of different ethnics groups such as Thaideng, Thaiphouan, Khamu, Yao and
Hmong. The results show that in these regions still rich and diverse with traditional varieties,
especially upland rice, including number of rice varieties used and conserved. Farmers’
conservation methods are related to their culture, religion and indigenous knowledge. Yet, so
many potential knowledge and practices still hide behind of these ethnic people. So, we need
further detail survey on those practice and knowledge. During the mission we could collect
116 samples of traditional rice varieties; these samples will continues to study on genetic

diversity between and within their populations.

Key words:  Diversity, Traditional rice.

'Rice and Cash Crop Research Center
2Student of Gifu University, Japan.
SResearcher of Folklore, Kagoshima Prefectural, Musium, Japan.
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Preliminary results of the experimental trial on the culture
of Catla carp in cage without feeding in the Nam Houm

reservoir, Lao PDR.
Vannida BOUALAPAN!, Khamla PHOMMACHAN', Sommano PHOUNSAVATH'
ABSTRACT

In 2009, the MRC / FP Component on Fisheries Management and Governance (FMG)
conducted an experimental trial on fish culture in cage in order to create additional income
for the Reservoir Fisheries Management Committee (RFMC) at Nam Houm. The experiment
was conducted for a period of about nine months starting from the 1st December 2008 to
30th August 2009. The objective of this experiment was to compare the growth performances
of the Indian carp (Catla catla) using three different stocking densities. This fish species was
selected due to its popularity among the fish cage farmers and attractive market price. The
experiment also included an economic analysis and study of plankton species that exist in the

Nam Houm reservoir.

The culture of the Catla carp in cage was conducted without feeding. The experiment
was conducted as a Complete Randomized Design (CRD) with three different treatments
(T1, T2, T3) and three replications for each treatment (9 cages). The size of each cage was
4 x 4 x 1.5m (24m*). The stocking density was: T1 = 190, T2 = 140, T3 = 90 fish / cage.
The initial average length and weight of fish were 13cm and 53g. After a culture period of
nine months, the average total length was 27cm for T1, 28 cm for T2, and 31 cm for T3. The
average weight of fish was 820 g for T1, 918 g for T2, and 1,107g for T3. The survival rate
was in average 88%, 92% and 93% in T1, T2, and T3, respectively. There was no significant
difference among the three treatments (P<0.01). The total fish production for a culture period
of nine months was 410kg (T1), 351kg (T2), 215kg (T3). The economic analysis indicated a
net profit of $US 500 for T1, $US 400 for T2 and $US 227 for T3.

Samples of plankton species in the Nam Houm reservoir were also taken by using
a plankton net for further identification. In total, 39 species of zooplankton and 14 species
of phytoplankton were identified. This result shows that the natural food in the Nam Houm
reservoir is relatively abundant and suitable for this type of fish culture that has great potential

for further development in the future.

"Living Aquatic Resource Research Center, NAFRI

32 July - December 2009



099889V NedNT KAy Jaty, ediud 20

[. SzWIVIDV

g 1988 toDnawajafiotay,
Jafiolme, dUafiume, Ualss waw Un
doaa lanesy shuou 6 nedy goagud
209 uae 4 nedy doaguiyy Goudh )
Wioamau @uoa Jafiolwe war Uaio
i) ﬁmn%cﬁmﬁu?mﬁﬁmmi &: gon9
mznu Hhafiu 28.6 n?:-,o anwﬂeJTiJ 162
5 wax Usagmaaj czn°mu 53.7 Al 29
woely 241 5, Dazwosldidiuda ¢/ lueng
Sonmo  Deawaumbuegaogae  (Singh
1990).

fi9and 1988 JuitiguzaTu (2008)
coudutaszoaa 20 Noad gauuatdo
Wintonoangatiy  Tunaujalanegy
YoudHeoamau §3°Zuéﬂ3u%;u gUud
paauntuegan § tsud Hibuslmeo
Tunaudnga 200 gar UsSuau 29999
maumhLEea0 § tsud Hbeosushaud

o~

NI (Jacfioeay, Yafiolne, Yafiu
nga, Ualsg, Uatinan uaw Yagedo Su7)
Tweagudyw.

Gofiu 89l uwuRossnanau@ou
twogingawdnaa Twd 2008 299lag
N Snxadiinauguasgeng  MRC/
FP Component on Fisheries Management
and Governance (FMG) wqa?6§)n§u
9561:16111113539Toséau?ﬁuaausn%uamn
GIGELELLItI Yo&nmmwaqjgm 1
nedy doaquiyu cwscé‘jwaumwsm Tu
ﬂ‘]lJﬁUZJf] WomeU ;JJnjﬂiJmiJanUﬂ Ta
ned9ly 2089910820,

Aossninaudnganauajoualany
89 YoudiSfesamau z‘ﬁéﬂgwﬁmuﬁ o
[Buee Sufi 01/12/2008 9 30/08/2009
Dedwou 9 nedy Quanoan tosd 8o
MMV LOINOYTIL.

forrn g %9 mnasumne s sealeceurb Gie | sleRodios
y .,.-'ﬁ— A e gy 1 ST,
L a
) I"" B s
3 / T—1 s
Y N e P T S
| ] — ey
W L i ez | o
A
\ £ 7 # ek
- e
) N\ o | R
X/ s, g
a -, Ty A £y
Lol T o -III _f’ o j' :
. o »
il o |:| Fa! =}
7 ™ —\...r:' LA & ﬂ I
I-,."" & P s —-.._I ':T'H-.'.I,_ s
M A= N £/ N ki,
P \ | o~ } e
= | { 1 | [ ™" I ewenigs
=3 iU @
1 .

Nagfo - flvoa 2009

33



The Lao Journal of Agriculture and Forestry, No. 20

1. 30Uzd9

mwéﬁua&ﬁoasﬂnggﬁﬁ*gan%g
(o
1) Jjumpnanazidudivio 299
Jagoda touiBonanaudsy

Heonoagiu.

2) taayonedo nawajgualy
Nes9.

o

3) %naﬂaoﬂugﬁuoug‘u 299
Dotsud § cwygeu lueay
g

K]

K\

1A
&
9

e

4.

111 9Uenau SNnav

3.1 gUrnau

@Usnamﬁ‘t5ﬁﬂ?éc§ﬂ‘funw5nﬂ5ﬂ
foaog Wl vensud:

« nedy

R TN

. neoeg lg8nua

+  9Usnoy Bmzmnquwwﬂuﬁq

(%3

« 3939

+  ousnsudiubiogaguwpeu §
s09

«  9UznouduY
El

3.2 Yaot0a9 6oy SLNWNNo
299
naudngalugsl  YolduuoSui
01/12/2008 (B9 30/08/2009 (iaee 9
(dov) zﬁéﬂgn%gu, tUoguag99mn99, (209
UEOUYIID]ITV.

3.3 dnau
3.3.1 Snawdiudodagisud §i cws
nou

naucHudogdagisud cuudiuios
1Soana9 § fgcwygeuiio 70 tuaswy
qufu 2 3% & (1) 18H9ud 60 Ho 8n
vh Yowjuiiedy Ysuau 30 Bofiulio
(Fulune8gya)  weglatiguwpneuiio,

2) 1Stgcwyneudiown § noodIcou
ooUsauUNEsy (Hu 1 89/1tdou) F9aan
U vaua0e9lgualdu 5% (Vhuadte Tu

N9291N0299).

34

July - December 2009



099889V NedNT KAy Jaty, ediud 20

3.3.2 difinwiioasy waz nenjunay
00299
NeNJUNIVH0a9Y 5J9Uﬂ“ﬂg'ms§3
gARUNWIINEE  wUuSInwdonouy
neviitludiegtuiinagae  Yoolgtute
(W) fﬁmé’jwc;w@%sﬁu w0 FhHU
099 wuulgoagma szman 2 B98clo
ndudomoyndau T <kawou 9 nedy

(2z190 4 x 4 x 1.5 §i 24 ulonsw),
naufioassl OiaHesamay (S9nauax
Dultooze9999 cuudisudnauegan 9%
VOUYIY).

3.3.3 ue3umoaanau NH0a99
sutvunauiioasgslutolgnay
fioae9 wuu CRD J 3 29, 3 o).

LEIUVDIONWNODY
R
1 T, T, T,
R, T, T, T,
T
R, T, T, 1
R R,R, Lung2egunRLRI0RSY
T,T,T, EUVEORETIN0R99
T, Youssdatigia dauou 190 Ye
T, Yousudatigia dauou 140 Yo
T Yodsuuaiig@o Gauou 90 T

Ao - §luoa 2009

35



The Lao Journal of Agriculture and Forestry, No. 20

Tio war tsuhgo Wusanau weuliy Wy

3.4 gefodinga way Sonmaudes  Uadidiumonsfio wax S8Ld)laneSy

Jadiuhwafioasys  wludasoda TuUs?i‘jwﬁ. Jauhuafionsy udasau

(Catla Catla) iuuageliofiauaedoandy  Jermvao 12 ma 13 gou unaududu
8j918n=89 lweaguigu wondu Autsuh  naufioass.

o \ G -
0902299 1: S00MNIVY28U9 299U0EFIN0RD.

S9toasy | Fhwoundadssmelq | huounzSy Yhwondaiilsfioasy 3 nede
T, 190 3 570
T, 140 3 420
T, 90 3 270
Q0U 1,260 0

36 July - December 2009



099889V NedNT KAy Jaty, ediud 20

3.5 Nnwdonau €z cﬁuﬁﬂé”gtu

1. QaunauIzRuduio: ‘Ec”]cﬁué"%‘m
Aauudaiin (g) kaE noWL9D (cm) Nau Ry
wUu 2 (Bou/ay Toe2u8a YaunasnsEy
10 Y0/neds.

2. QausSananaunay: tonNaona
waw Honwynd.

3. GWNWNoONgUUELIULA; NAU
noonaguewauyh taBa2yn (SunsyL,
DO, pH) tonoo 2 29iio/e.

3.6 mn%cmsggn

mw%cmeéygumgﬁwmﬁﬁ douly
LU SPSS (ANOVA) ietdgnoauwem
099 Tunau@uingegye.

aa0wa 2: aagz@uiolounnguuswavud soaxdeu lugognawiinass.

foJouan | 12 01 02 03 04 05 06 07 08
Qunswy | 282 | 264 | 254 | 30.1 294 | 285 |32 29 29
(.c) +09 |+039|+058|+02 |+04 |+038 | +08 | +07 |+07
9onSyu | 6.1 6.6 6 4 3.8 4.2 5.7
Do(mg/l) | +043 | +025 | +044 | +043 |+025 +044 | +03 |+05 |+0.8
pH 7.1 7.2 7.3 7.8 75 7.3 7.4 7.7 7.2
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4.3 ButaSudaunaudnaatsuy §i cwgneu
- ghfunaudngatsud § wwogey luizosagudyy, wasfgnaudivisgay way

o~

Yageungedo wdiegfionsy wWutdon SHgtsudEo (Zooplankton) waz ‘suddio
(Phytoplankton).

2rd0299tsU9%0 (Zooplankton) gaua0tFwentd 39 gebo H9qui:

1). Brachionus quadridentatus
2). Bosminopsis deifersi

3). Sinocalanus tenllus

4). Brachionus falcatus

5). Conochilus natans

6). Lecane inbricata

7). Seapholeberis kingi

8). Neodiaptomus botulifer kiefer
9). Brachionus patulus

10). Testudinella triloba

11). Horaella thomasion

12). Gastropus hyptopus

13). Diaphanosoma madigliani
14). Trichocerca cylindrical
15). Phesoma lenticulare

16). Echinisca rosea

17). Bominos longirostris

17). Harringia eupoda

19). Brachionus forticuia

20). Hexarthra fenkinae

21). Brichionus dichotomus
22). Bosmina longirostris
23). Neodiaptomus botulifer
24). Kurzia longirostris

25). Alona verrucosa

26). Ceriodaphnia cornuta
27). Polyarthra dilichoptera
28). Eucyclops macrurus
29). trichocerca Pusilla

30). Trichocerca bicristata
31). Brachionus eaudatus
32). Ceriodaphnia cornuta
33). Dichotomous reductus
34). Trichocerca longiseta
35). Sinocephalus serrulathus
36). Ephemeroporus barroisi
37). Brachionus dichotomusreductus
38). Lecan lamelleta

39). Rhinodena frontalis
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SV 6: §U80€Ma vazedotsiago (Zooplankton).

Bosmina longirostris

)

£ VRt

Brachionus falcatus Trichocerca cylindrical
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2efin2e9tsuifio (Zooplankton) gaua0tawentd 39 gedo S9aus:

9

1). Chlamydomonadacease 8). Surirellaceae

2). Stylococcaceae 9). Gymnodiniaceae

3). Euglenophyta 10). Chrysochromulina
4). Anabaena sphaerica 11). Cyanophyta

5). Euglenaceae 12). Cryptomonadaceae
6). Ochromonadaceae 13). Fragilariaceae

7). Pyrrhophyta 14). Oscillatoriaceae

ST §Uﬁos'hg vazedotsiafio (Phytoplankton).

Cyanophyta Surirellaceae

Oscillatoriaceae Ochromonadaceae
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New pieces of information about the Kha-nyou, the
recently discovered enigmatic rodent from the Lao PDR

Bounneuang DOUANGBOUPHA!, Khamouane KHAMPHOUKEO!,

Vincent Herbreteau’, Raphael Cornette’, Jean-Pierre Hugot® and Serge Morand’
Abstract

Mammals are within the most investigated groups in Zoology and the discovery of
new taxa is generally considered unlikely. However, during the last ten years the number
of species listed in the "Mammal Species of the World” (1), a reference book, increased
from 4633 to 5419. Of course, most of these “new” species are either, previously invalidated
species nowadays rehabilitated or, cryptic species discovered on the occasion of taxonomic
revisions. Within the most spectacular really new species recently discovered, one may
cite the Sun monkey (Cercopithecus solatus) described in Gabon in 1986 and the Saola
(Pseudhoryx nghetiensis), a forest ruminant discovered in the mountainous forests along
the Vietnam—Laos border, in 1992. The most recent discovery of a new mammal occurred
in a neighboring area: the limestone formations of the Khammouane province in Lao PDR.
Laonastes aenigmamus, the Kha-nyou, was unexpectedly discovered as a piece of wild meat
in a rural market, near Takek, the administrative center of this province. Later the new species
was described from disparate anatomical pieces (2). The anatomical characters were enough
astonishing to allow the authors to classify the new species in a new Family: the Laonastidae.
The evolutionary relationships of the Kha-nyou are asking questions as the single two papers
published on this point strongly disagree. Based on morphological and molecular characters,
the initial description (2) classified the Kha-nyou within the Hystricognathi, a group of rodent
nowadays mostly represented in Africa and South America. Based on a refutation of the
hystricognathy and on the comparison with old Asiatic rodent fossils, a second paper (3)
proposed to consider Laonastes a survivor of an extinct Asian family, the Diatomyidae. Finally,
because these first papers were based on disparate remains of dead animals, nothing was
described about the habits, ecology and behavior of this curious animal. Our current works

in South-east Asia gave us some opportunity to investigate further the biology of Laonastes
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aenigmamus. During this study we have been able to measure, weight and sometimes dissect
about sixty dead animals. We also were enough lucky to observe a living animal during
several days. Our observations and the information that we could obtain from the people of
the villages, particularly from the Khan-you “hunters”, allow improving our knowledge of its

natural history.

"National Agriculture and Forestry Research Institute, NAFRI, Nongviengkham, P.O. Box 7170,
Vientiane, Lao PDR.

2Cemagref, UMR TETIS, 500 rue Jean-Francois Breton, F-34093 Montpellier, France.

*Museum National d’Histoire Naturelle, OSEB,UMR 5202 du CNRS, 55, rue Buffon, 75231, Paris
cedex 05, France.

“Universite’ Montpellier Ii, ISEM, Place Eugene Bataillon-Cc 064, 34095 Montpellier Cedex 5
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The Kha-nyou, a new rodent for Science

The Kha-nyou is new for Science,
but for the inhabitants of the Khamouane
province, it is a very common and well

(13

known animal. In a country where “rat”
meat is usually consumed, the flesh of the
Kha-nyou is considered a delicacy. At the
season, hunters of the villages are trapping
everyday. After visiting their traps, generally
in the middle of the afternoon, they converge
toward special spots along the roads where
wild meat, fishes and vegetables are regularly
sold by the countrymen. Here amateurs and
collectors are waiting. The first one to buy a
delicacy, the second one to acquire several
animals and, rushing back to town, resell
them with a substantial benefit: the price
of a Kha-nyou is twice or three times the
price of a “regular” rat. They are cooked
as ingredients of soups or stews, but a very
popular preparation is: fast grilled on an
improvised barbecue. In the particular spots
that we visited, about thirty animals were
killed and sold daily. This occurs during the
dry season only: hunters consider excessively
dangerous to climb the limestone and put up

their traps when it is raining.

The Kha-nyous are relatively small
animals. For the 55 individuals examined

during this preliminary study, the average

A local delicacy

measurements were: 247 mm for head and
body length, 137 mm for tail length and 365
g for the weight. Their physical appearance
is quite different from the photofit picture
given in the first description. They are pudgy,
woolly, quiet and harmless animals with
wide ears and very long whiskers. The color
of their coat is light grey and we observed no
individual differences in our sampling. The
palms and soles of the hands and feet bear
very complicated embossed dermatoglyphic

patterns. They also exhibit a very original
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Laonastes aenigmamus: a living adult

position of the mammary glands and tits in the
females: there are two very discreet grayish
nipples on the upper part of the flank, close
to the posterior edge of the shoulder blade.
This particular disposition is also present in
some rare other mammal species: most of
them are either aquatic animals, transporting
their smalls on their back when swimming,
or climbing animals like the south American
pygmy anteater. Finally, the Kha-nyou also
bears pectens on the inner part of its wrists:
in this place the thin soft woolly hairs of
the body side are replaced with hard yellow
brush like nostril hairs. These formations are
used when the animal cleans and comb the

long vibrissa of its mustaches.

atching a living Kha-nyou

Traps usually displayed by hunters, all
are of the same kind: the killing one. Few

trapped animals are enough lucky to survive

and generally they are deeply injured. This
was the case with the individual that we
were able to observe during a few days.
Our survivor was an adult male, with a
profound injury on the side of its neck, a very
voluminous belly and a wavering and rolling
gait. Its small black eyes were sensitive to an
excessive light and after a few times outside
in the daylight, they covered with a patch of
humours. After several hours of rest in a dark
place, this track of inflammation disappeared.
These observations together with the color of
the coat, long hairs and developed mustaches
agree with the description by the hunters
and villagers of a predominantly nocturnal
animal resting in caves during the day, and
living in small groups, where seven to eight
females accompany a single adult male. This
also is supported by the fact that a part of
the materials used for the first anatomical
description were found in nocturne rapace
bird regurgitation pellets (2). We first
attributed the slow and shaky walk to the neck
injury and eventually to a blow of the trap on
the skull. But, the dissections that we could
practice on several dead animals, revealed
that this curious walking behavior is linked
to a particular anatomy of the pelvis, which
is firmly stuck together with the lumbar
vertebra and the sacrum. This means that the
Kha-nyous are probably unable to run and
jump. In a cavy and rocky habitat this cannot

easily be considered an advantage.
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A female, the left teat is visible as a small grayish

point, just behind the scapulum

The
accentuated by the short legs and the huge

slow walking is probably
abdomen scraping against the earth. During
the dissection, it appeared that most of the
volume of the abdominal organs comes from
the stomach. These organs possess transversal
strong fibrous strengthening which allow it to
fold up forming successive pouches. When
opening the stomach we found it filled with
a fluid and mushy greenish content, very
similar to the content of a ruminant paunch.
The caecum also is well developed, during
the gut is relatively short. When we tried to
feed our Kha-nyou using different types of
food, juicy fruits and green leaves did not
receive any success. Cookedrice and different
types of seeds were not better appreciated.
Finally, following the suggestions of the
villagers we tried different kinds of very

dry leaves. This time our resident looked

interested and instantly began to eat
by choosing the most ligneous and
brown ones. During the following
night we could observe it chewing
for a long while without swallowing
any new food. This, compared with
the anatomy of the stomach and the
high rate of cellulosis included in its
favorite food, suggests to us that this
animal is perhaps practicing a kind of
rumination. Another kind of food is
highly appreciated by the Kha-nyou:
pieces of the leaves and stems of a local
Euphorbiaceae are currently cut and used by
the hunters as a lure to bait the traps. This
spiny plant has a very thick peel and secrets
abundant and doughy white latex. Despite its
dominant taste for a vegetal type of feeding
the Kha-nyou also appreciates to eat some
insects. Following the hunters it has been
observed during it was patiently swallowing
ants traveling in file. This last observation is
corroborated by the discovery of numerous
tapeworms in the guts of all the individuals
that we were able to necropsy. A preliminary
diagnosis shows that these endoparasites
probably belong to the Raillietina, a family
which intermediate hosts frequently are
arthropods. Most of the specimens examined
also had chigger mites living on the inner
parts of the forearms and wrists, including
the pecten areas. Several specimens of body

lice also were collected.
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hich future for the Kha-nyou ?

the
accepted to explain the origins of the Kha-

Whatever hypothesis finally
nyou, this animal has no close relative in
Asia where the closest fossil forms are
extinct since millions of years. Its survival
is probably linked to a particular biotope
and a cryptic biology. Living in a rocky
environment with reduced food resources,
allowed it avoiding potential competitors
and developing very original adaptations and
it may be considered a very specialized and
highly adapted animal. Until now and despite
a regular and perhaps high human predation,
the species survived. But, at this moment we
have no idea of its exact range and number of
living individuals. The number of teats and
the observations of the hunters indicate that
the reproduction is slow: females bear one
young (perhaps exceptionally two) at a same
time. Hunters also told us that the Kha-nyous
are never found in the flat areas between the
limestone peaks. Considering that they are
quite unable to run, this is likely to be true:
any animal venturing out of the protection
of the caves and cavities becomes an easy
prey for any kind of predator. A consequence
is that small populations living in limestone
isolates may be genetically confined. Serious
studies are necessary to better understand the

particularities of the biology and behavior of

the Kha-nyou. Urgent and drastic precautions
also are needed to protect this new species

from a rapid extinction.
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INCREASING MAIZE YIELDS IN XAITHANI
DISTRICT, VIENTIANE CAPITAL USING THE
NuMaSS DECISION-AID

Nivong Sipaseuth’, Sengdeuan Sivily!, Kouang Douangsila’, and Russell. S. Yost.
Abstract

Food crop yields of maize, legumes, and vegetables in the Lao PDR are currently very
low. Recent surveys of soil nutrient status indicated that the soils contain insufficient nutrients
for the high yield potential of the crops to be met. This study involved the comparative
use of different methods of estimating fertilizer requirements for maize. Growers and local
organizations are trying to add the appropriate amount of mineral fertilizer to the soil to
increase crop yield. Fertilizer applications have been based on general recommendations
that cause high fertilizer costs. However, less or more fertilizers application than crop
requirement can lead to low yield and high costs. With the high cost of fertilizers, many
maize farmers cannot reach their target yield. To increase maize yield economically, accurate
estimates of the appropriate fertilizer rate are needed. On-farm treatments were conducted
in Ban Hai, Vientiane capital. The experiments consisted of 5 treatments for each field
(Control, Farmers practice, Regional recommendation, Predicted by NuMaSS and PDSS and
NuMaSS and PDSS - K treatments). The results suggested that maize grain yields of the
decision-aid treatments (T4) of all on-farm treatments were higher than farmer practice and
regional recommendation treatments. Maize yield rather response to fertilizer prediction of
NuMaSS and PDSS except Vi’s on-farm treatment. The increasing maize yield of regional
and NuMaSS + PDSS recommendation treatments were significantly different, compared
with control; farmers practice and without added K treatments. Statistical analysis indicated

that regional recommendation treatments at all sites were very costly. NuMaSS and PDSS
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fertilizer recommendation resulted in high profit and were significantly different when
compared to other treatments. Using NuMaSS and PDSS decision-aids is one alternative for
upland farmers to increase crop yields while reducing fertilizer costs.

Keywords: Maize, Farmer practice, Regional recommendation, Soil analysis, Soil organic
matter.

'Agriculture Land Research Center, NAFRI. B. Nong-vieng-kham, Xaithani district
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SDepartments of Tropical Plant and Soil Sciences, Univ. of Hawaii at Manoa, 3190 Maile Way,
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INTRODUCTION

Lao PDR has a large area of land with
potential to produce upland crops such as
maize (Zea mays L.); legumes; vegetables;
and root crops. At present maize and legume
cultivation occurs in Xayabuli, Vientiane
and Luang Prabang provinces (National
Statistical Center, 2001), although yields
are low since farmers lack experience in soil
improvement and nutrient management for
increasing yield. The consequences of poor
yields include food insecurity, economic
hardship, and increased soil degradation.
Farmers have not known how much fertilizer
and when it should be applied. The NuMasSS
and PDSS are the decision aid tools in the form
of computer software, developed jointly by
the University of Hawaii and North Carolina
for the purpose of diagnosing, predicting,
economically evaluating, and making
recommendations for managing nutrients in
acid upland soils. Nitrogen and phosphorus
are the most limiting essential nutrient for
maize production in the humid and subhumid
tropics (Fageria et al., 1997). Accurate
N fertilizer recommendations for maize
production are important for maximizing
productivity and profit while minimizing
environmental impact of fertilizer use. The
aim of the research was to increase farmers’

profit through: 1) increased yield of maize

per unit of applied fertilizer; 2) reduced
nutrient loss and 3) increased the profit.
One part of this study was on site-specific
nutrient management in which the nitrogen
fertilizer requirements were simulated
from NuMaSS, phosphorus and potassium
fertilizer are predicted by PDSS software
according to basic soil data analysis adjusted
to the specific locations and seasons. The
features of site-specific nutrient management
(Attanandana et al., 2004) are: 1) Identify
the soil series. 2) Test the soils for NPK at
each location. 3) Apply nutrients according
to decision-aids. 4) Evaluate the economics

of the application.

MATERIALS AND METHODS

Farmer cooperator selection

Before beginning the experiments
on April 25, 2004; a farmers meeting was
organized by the head of Hai villager.
National Agriculture and Forestry Research
Institute  staff presented the project,
interviewed maize farmers, and explained the
purpose of the project for them and let them
make decision by themselves after returning
home. On the beginning of May, 2004 the
second meeting was organized in the village.
Seven volunteer farmers announced their
interest in participating in the project: (1)
Mr. Thianxai, (2) Mr. Vieng, (3) Mr. Vi, (4)
Mr. Khamdee, (5) Mr. Saboutsi, (6) Mr. Vath,
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and (7) Mr. Thanit. On May 7, 2004 the third
visit was organized and 4 representative
farmers were selected: Mr. Thianxai, Mr. Vi,
Mr. Saboutsi, and Mr. Vath to conduct on-

farm experiment.

Description of the study areas

The experiments were started in the
wet season of 2004, the experimental sites
were located in Hai village (Ban Hai),
Xaythany district; about 28 km north of
Vientiane capital, near Ngum river (18°08’
N, 102°37° E). All farm fields were flat, the
elevation of 168 m; ground water was about
2 m deep. According to the guidelines and
manuals of soil survey of the USDA and
FAO / UNESCO systems, the soil order was
classified as Inceptisols/District Fluvisols.
The soils were developed in alluvial deposits
from the Ngum river. The rainy season starts
from May to October and the dry season
starts from November to April. Total rainfall
of the study areas was about 1700 to 1900
mm per year. The maximum temperature
occurs in April (41.5 oC); and the minimum
in January (3.1 oC), and the mean value was
about 26 oC. The mean relative humidity was
about 75%, with the minimum in the month
of March (67%) and the highest in August
(85%). Previous years in these areas farmers

cultivated maize and some vegetables.

Crop management and fertilizer
rates

Local maize variety (DK4) was chosen
by the farmers, the maize population rate
was 66,666 plants ha-1.

and crop planting had been done by farmers

Land preparation

themselves. Some activities such as planting,
weeding and fertilizer application were
done by farmers. Maize harvest and data
collection were done together with farmers.
Fertilizers were applied according to
Farmer practice, Regional recommendation
treatments, nitrogen fertilizer requirements
using NuMaSS, the
phosphorus and potassium fertilizers were
determined using the PDSS software (Table

1). The time and methods of fertilizers

was predicted

application also differed. Farmers practice
and regional recommendation treatments
were broadcast applied at the same time
with land preparation before planting, for
NuMaSS and PDSS predicted treatments (P,
K and half of N) were basal, using band 0.1
method (Fertilizers were applied into the soil
row with the depth of 10 cm which neared to
maize plants 10 cm), the remaining of N was

applied as a topdress.
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Table 1: Fertilizer rates of on-farm experiments using NuMaSS and PDSS predictions in Ban Hai

(Thangon).
On farm site Thianxai Vi Saboutsi Vath
Treatment N-P,0,-K, O fertilizer rates (kg ha™)
T1 Check (no fertilizer) 0 0 0 0
T2 (Farmer practice) 15-15-15 15-15-15 15-15-15 15-15-15
T3 (Regional recommendation) 81-77-47 81-77-47 81-77-47 81-77-47
T4 (NuMaSS and PDSS) 69-50-44 65-30-30 75-28-38 65-30-30
T5 (NuMaSS and PDSS -K) 69-50-00 65-30-00 75-28-00 65-30-00

As indicated, the NuMaSS and PDSS fertilizers were site-specific; they varied with the soil

analysis from each farmers field.

Experimental design

The experimental design was
Completely Randomized Design (CRD). The
experiments were conducted on the farmer’s
fields, and set up with one big replication
and 5 treatments for each field. Farmers
had agreed with the individual plot size of
10 x 30 m (300 m?) for each treatment, and
harvest area was randomized three points
per plot, which each plot was 3 x 5 m (15
m?). The experimental design, soil sampling
and fertilizer calculation was developed by

working together with the farmers.

Soil sampling procedure

Soil samples were collected together
with the farmers. Soil samples, 20 to 24
points, were collected at each site, with the

depth of 0 to 20 cm, before land preparation

and after harvest. All soil samples sent to the
laboratory of Agriculture and Land Research
Center (ALRC) for physical and chemical
properties analysis. The soil samples which
were collected from many points were
used as a basic for soil data for nitrogen,
phosphorus and potassium prediction used
in Nutrient Management Support System
(NuMaSS), and Phosphor Decision Support
System (PDSS) as a tools, and observation

the chemical properties of soil in the site.

RESULTS AND DISCUSSION

Nutrient status in different sites

Soil data analysis indicated that the
soil developed in alluvial deposits from the
Ngum River. The initial soil physical and

chemical properties of the experimental sites
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are presented in Table 2. Most of soils in  in potassium content (80 to 98 mg kg™!) for
on-farm experiments were clay loam or silty  each site. The soils had organic matter (OM)
clay loam texture, low in phosphorus, which  content (22 to 34 g kg') and total nitrogen

ranged from 2.1 to 4.6 mg kg'and medium 1.5 to 2.2%, with soil pH of 5.6 to 6.1.

Table 2: Soil properties of four on-farm treatments before initiation of the experiments.

On farm site
Soil properties
Thianxai Vi Saboutsi Vath
Textural class’ Clay Clay Silty clay Clay
loam loam loam loam
Clay (%)’ 45 39 39 39
Silt (%) 34 38 42 36
Sand (%)" 21 23 19 25
pH (water 1:1)*™ 5.7 5.8 5.6 6.1
pH (KCI) 4.2 4.8 43 5.1
OM (g kgh)*€ 34 24 23 22
Total N(g kg!)* 1.7 2.2 2.1 1.5
Extractable P (mg kg')* 4.2 6.4 2.7 2.1
Extractable K (mg kg™') 80 98 90 95
Exchangable cation Ca (cmol_kg™')® 34 5.8 34 6.4
Exchangable cation Mg (cmol_kg')“ 1.9 2.3 2.5 2.5
Exchangable cation K (cmol_kg')® 0.2 0.2 0.2 0.3
Exchangable cation Na (cmol_kg™")® 0.1 0.1 0.1 0.1

*Hydrometer method

**(lass electrodes, 1:1 soil: water

€ Walkley Black titration (Walkley and Black, 1934)

o 1 M NH40Ac, pH7 replacement method (Rhoades, 1982)
¥ Macro Kjeldahl methods (Bremner, 1965)

£ Bray-2 methods (Bray and Kurtz, 1945)
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Maize grain yields of different
site

The results indicated that maize
fertilized according to the NuMaSS and
PDSS recommendations achieved higher
yields than the other treatments, except at
the site of Mr. Vi. The amounts of fertilizer
application based on the NuMaSS and
PDSS software were lower than the regional
which that

farmerswouldreceive greater financial benefit

recommendation; indicated
from these treatments than the others. Grain
yields of control, farmer practice, regional
recommendation, predicted by NuMaSS and
PDSS, and predicted by NuMaSS plus PDSS
without K treatments ranged from 1316 to
2995, 1787 to 3465, 3401 to 4255, 3390 to
4520, and 2380 to 3700 kg ha’!, respectively.
Grain yields of each site are given in Figures
1-4.

Tianxai’s on-farm treatment

Results of farmer practice, regional
recommendation, NuMaSS and PDSS
predicted and NuMaSS and PDSS predicted
-K treatments gave 38, 45, 68 and 57%
yields increase compared with the control
treatment (2344 kg ha').

yields between fertilizers treatments were

The increasing

not significantly higher differenced. The
yields of NuMaSS and PDSS predicted, and
NuMaSS and PDSS predicted -K treatments
(T4 and T5) were achieved higher than

farmer practice and regional recommendation
treatments. However, the increasing yield
was significant different in treatment four
(T4) where fertilizer was applied (69-50-44
of N-P,O.-K O kg ha'). Maize yield rather
response to fertilizer prediction of NuMasSS
and PDSS software (Figure 1). The grain
yield of NuMaSS and PDSS predicted -K
treatment (T5) was obtained lower than
NuMaSS and PDSS predicted (T4), but
there was not significantly different in
quantity. The stover yields of all treatments
were increased by two fold than grain yield.
With the spacing plant 25 cm farmers saved
two plants per hill (not accepted of maize
thinning). With the high plants density may
cause to limit photosynthesis process, thin
and tall plant, and low yield. This case was
similar to Fanadzo et al. (2007) who found
that maize grain yield was significantly

decreased with an increase in maize density.

Vi’s on-farm treatment

Maize yields of fertilizer treatments
were slightly increased but the increasing
was less than regional recommendation
treatment (Figure 2). The increasing of grain
yield was 15, 42, 13 and 12%, than control
treatment (2995 kg ha').

significantly increased between treatments,

There was not

whereas stover yields of all treatment were
high. Although maize growth well but plants

were very high and weak, maize plants fell
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Figure 1. Effect of different fertilizer rate on maize grain and stover yield
of Thianxai on-farm treatment in the wet season 2004.
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Figure 2. Effect of different fertilizer rate on maize grain and stover yield
of Vi on-farm treatment in the wet season 2004.
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up at flowering stage. I’ m confident that
this happened because the owner (farmer)
favored two plants per hill led to high plants
density. This occurrence was the same
case with Thianxai site. The maize plants
high of this field were similar to Thianxai’
field, plants were tall and fell up during the
flowering stage that might associate with
high plant density. Therefore, NuMaSS and
PDSS recommendation could not assess the
correctly the response grain yield in this
field. Moreover, weeding activity farmer
had done one time when the maize was 14
days after emergence. High plant density
and weediness in maize spacing cause to low
nutrient uptake and yield was declined at the

end.

Saboutsi’s on-farm treatment

The yield of fertilizer application
treatments were increased (59, 169, 185 and
80%), than the control treatment (1316 kg
ha') (Figurer 3). The increases of regional and
NuMaSS recommendation were significantly
different when compared to control (T1);
farmers practice (T2), and NuMaSS and
PDSS predicted -K treatments (T5). The
plant height compared with the control
was also significantly different. Although,
the increasing yield of NuMaSS and PDSS
predicted and regional recommendation

treatment (T3) was not much different,

but regional recommendation was higher
input included fertilizer cost and weeding,
broadcast methods proliferation of weed.
The increasing weed population in maize
growth stage cause to lose of nutrient and

low yield.

Vath’s on-farm treatment

The results of this on-farm experiment
indicated that maize yield of all fertilizer
application treatments increased (40, 128, 185
and 86), when compared to control treatment
(1748 kg ha''). Maize yield of NuMaSS and
PDSS recommendation treatment at rate 60-
30-30 kg ha" of N-P,O.-K O was 4.5 t ha'!
(Figure 6). The obtained yield was close to
the target crop yield of 5 t ha'!, which was
assumed for NuMaSS fertilizer predictions.
Maizeyields of the regional recommendation,
and NuMaSS and PDSS recommendation
treatments were significantly different from
the control; farmers practice, and NuMaSS
and PDSS -K treatments.

amount and method of fertilizer application,

However, the

which was recommended in the regional
recommendations was higher (higher cost
of fertilizer and increased use or labor for
weeding) than in the NuMaSS and PDSS

treatment.
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Figure 3. Effect of different fertilizer rate on maize grain and stover yield of
Saboutsi on-farm treatment in the wet season 2004.
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Figure 4. Effect of different fertilizer rate on maize grain and stover yield of
Vath on-farm treatment in the wet season 2004.
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Soil properties after maize harvest

Soil chemical properties after maize
harvest were not different except phosphorus
and potassium in some treatments at the Vi,
Saboutsi and Vath sites. After maize harvest
potassium content in soil slightly declined in
all treatment (Table 3) compared to beginning
of the experiment. The K soil content of the
minus K treatments (T5) decreased at all sites
relative to the other treatments. In the case of
Thainxai site, extractable K and soil organic
matter (OM) content of all treatments were
higher than in the pre-planting soil results,
this result was probably because the previous
season’s maize residue was incorporated into
the soil, which can increase soil K and OM.
The soil nutrient content between treatments

was not significantly different.

Economic analysis

Economic dominance analysis of the
maize yield of four sites was given in Figures
5, 6, 7 and 8. Data illustrated that regional
recommendation treatments (T3) resulted in
high variable costs (177 $$ ha') compared to
other treatments but the net return from the
regional recommendations was low (231.1,
333.6, 248.1 and 302.9 $$ ha'! for Thianxai,
Vi, Saboutsi and Vath sites, respectively).
The net returns of maize yields from farmer
practice treatments (T2) of all sites were
even lower except for the Vi site. The
NuMaSS and PDSS predicted treatment (T4)

of Thainxai, Saboutsi and Vath sites resulted

in the highest net returns (336.6, 333.2 and
434.1 $$ ha'!, respectively). This return was
highest of all treatments. The results differed
for the Vi site because strong wind and heavy
rain caused maize plants to lodge during the
critical flowering stage. When considering
in each farmer’s sites we can see that using
NuMaSS and PDSS decision aid was one
alternative for upland farmers to increase

crop yield and reduce fertilizer cost.

CONCLUSIONS

The
significantly with fertilization according
to the NuMaSS and PDSS method of
recommending fertilizer (T4 and T5). These

yield of maize increased

yields are an excellent indication of the
potential of the upland soil with appropriate
fertilizer inputs and crop management. The
economic analysis of on-farm experiments
indicated that only Vi’on-farm experiment
did not generate profit, this due to the lodging
of the plants during the flowering stage.
Recommendations based on the NuMaSS
and PDSS knowledge and predictions
provided efficient production of the food
crops. A positive effect was that now maize
farmers have improved knowledge on soil
nutrient management and know how to use
soil test kit and soil series identification. This
enabled farmers to apply their knowledge
for themselves and transfer their new

knowledge to other farmers in their region.
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DATA BASE ESTABLISHMENT OF RICE BREEDING
PROGRAM IN LAOS

Phetmanyseng Xangsayasane', Chanthakhone Boualaphanh’,
Phoumi Intaphanya’, S Fuka’ and J. Basnayake’.

Abstract

One of the national research priorities is to improve the efficiency of the current
breeding and variety testing program in order to accelerate the introduction of better varieties
for farmer’s adoption. The database for the rice breeding is the key to achieve the breeding
program and would provide valuable scientific information to improve the efficiency of the
breeding program for target environments. The objectives of this database were to collect,
document and utilize the available data from the national rice breeding program in Laos.
Rice breeding program was established at Rice and Cash Crop Research Center in 1991, in
collabolation with IRRI, and supported of funding by the government of Switzerland. From
1991 to 1998, most of the breeding lines were introduced from IRRI, Philippines and from
Thai-IRRI program. Out of 1.627 lines of F2 population, 4 lines were released as TDK and
PNG varieties. Out of 64 imported promising lines, 13 lines were released as TDK, TSN,
PNG and NTN varieties for different agro climatic zones in Lao PDR. Hybridization at
RCCRC was started in 1994, since than, about 272 crosses were made by the Lao breeders.
Out of 272 crosses made, so far 8 clones were released as TDK and TSN vareieties and 34
lines were identified as promising lines. Among all parents used in the crossing program at

RCCRC, TDK 1 was the dominant parent for evolving promising lines for Lao PDR.

Keywords: Rice breeding, hybridization, variety, cultivar, promosing line, parent,
data base

'Rice and Cash Crop Research Research Center (RCCRC), National Agricultural and Forestry Research
Institute (NAFRI).

2The University of Queensland, School of Land, Crop and Food Sciences, Brisbane, Australia.
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INTRODUCTION

Since the rice breeding program
started in late 1970s many crosses have
been made. From 1992, population that
were introduced from Thailand have been
tested and selections made at Rice and Cash
Crop Research Center (RCCRC). RCCRC
has released a number of wvarieties for
commercial adaptation. Some varieties were
popular for some time and then disappeared
from the varietal spectrum in Laos. The
Lao breeders have identified the need of a
database on the breeding program, and after
consultation with the scientist from ACIAR
project, initiated proper documentation of the

breeding program in an electronic format.

One of the national research priorities
is to improve the efficiency of the current
breeding and variety testing program in
order to accelerate the introduction of
better varieties for farmer’s adoption. This
national electronic database would provide
valuable scientific information to improve
the efficiency of the breeding program for

target environments.

The project aims to develop a
comprehensive data base for rice breeding
program in Laos. The data accumulated from
different stages of the breeding program since
1991

in the database and appropriate analysis was

up to 2007 was digitized and stored

conducted to develop the understanding of
the progress of the current breeding program.
Most of the rice breeding information was
utilized for future rice breeding program
and also the breeders and agronomists can
understand the progress of the past varieties
evaluation program and the efficiency of
parents used to develop population in the
past. Most of the database development
work was conducted in the Rice and Cash
Crop Research Center. Data was collected
from Provincial Research Stations in Laos.
The preliminary database developed by the
ACIAR project CS1/1999/048 was used to

continue the work.

Genetic analysis was conducted to
understand the breeding values of different
donors used for different populations and
identify superior parent materials for future
breeding work. There was an urgent need
to develop a national database (electronic)
for breeding and variety testing program in
Laos. This will facilitate breeders to evaluate
the progress of the previous breeding and
varieties introduction programs in Laos.
All previous data was stored in the database
and that can be utilized by future breeding

program.

The objectives of this database were
to collect, document and utilize the available
data from the national rice breeding program

in Laos.
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MATERIALS AND METHODS

A database system was developed for
the Lao rice-breeding program. All important
information on crosses from 1991 to 2007,
progeny testing and variety performance
from the different research centers have been
entered into the database. The database uses a
simple excel spreadsheet to record data from
the rice breeding experiments in Laos. The
data has been analyzed in order to quantify
the performance of selected progenies based
The
basic computer network has been developed
at RCCRC using the funds provided by the
LARF project.

printers were allocated for compiling and

on their donor and recipient parents.

Two computers and one

analyzing data.

RESULTS AND DISCUSION

System of designation of TDK
crosses

The system for designating crosses
employs a slash (/) to indicate a single cross,
two slashes (//) for a second cross, Three
slash (///) for a thirth cross and so forth. The
system of designation of the rice breeding
program in Laos is based on the system
used at International Rice Research Institute
(IRRI).

Cross no Symbol
1 /
2 /1
3 1/
4 14/
5 5/
n n/

For single cross, it would designated as
A/B
For three-way cross, it would designated as

A/B//IC

For four-way (double) cross, it would

designated as
A/B//C/D

Back crosses are designed by an
asterisk (*) and a number indicating the
The

asterisk and the number are placed adjacent

contribution of the current parents.

to the crossing symbol, which divides the
recurent and donor parents. The following

examples involve one backcross:

A is recurrent parent A*2/B

B is the recurrent parent A/2*B
A/B is the recurrent parent A/B*2C
C is recurrent parent A/B/2*C

Ao - §luoa 2009
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TDK numbers and Pedigree record

TDK numbers and pedigree record are
asignated consicutively to the crosses made
at RCCRC, just before the hybrid seeds are
incubated for germinations. When plants
selection are made from F2 and subsequent
generation of the TDK crosses, numberical
designations are given for each breeding
lines. For example, TDK10047-B-6-1-2 is
a breeding line, was selected from the cross
number 10047 which was designated as
TDK10047, this cross made in dry season
1997-1998. The F2 population was grown
as bulk with about 3.000 plants, which was
designated as TDK10047-B. Plants selection
from the F2 of this cross (numbering 300
plants) were grown in the pedigree nusery as
F3 rows, which was consecutively designated
as TDK10047-B-1, TDK10047-B-2, and
so on up to TDK10047-B-300. From 300
lines of F2, row number 6 was selected, and
planted in the pedigree nusery as F3 families
and designated as TDK10047-B-6.

From selection of TDK10047-B-6,
row number 1 was selected and planted
in the pedigree nusery as F4 families,
and designated as TDK10047-B-6-1.
TDKO0047-B-6-1,
plants with in family were selected and
designated as TDK10047-B-6-1-1
TDK10047-B-6-1-2. At maturity, selection
TDK10047-B-6-1-2 appeared uniform and

From selection two

and

seeds of the entired row were bulk-harvested
and used for yield evaluation in replicated
trials and other tests. This line was evaluated
in the lowland rice performance trial
conducted by the rice varietal improvement
group and basis of it superior performance, it
was released as TDK11.

The system of the pedigree record of

the rice breeding is decriped as below:

RD23/TDK5//TDK1
Cross designation: Three-way cross
Pedigree record: TDK 10047 (F1)
TDK10047-B (F2)
TDK10047-B-6 (F3)
TDK10047-B-6-1 (F4)
TDK10047-B-6-1-2 (F5)

Parental lines:

IR numbers and Pedigree record

IR numbers are asignated consicutively
to the crosses made at IRRI, Philippines and
Thai-IRRI. The IR lines were originad from
IRRI and Thai-IRRI, and those lines were
introduced to Laos from 1991 to 1998. Most
of the IR lines were introduced from F2
population, pedigree (F3 to F7) and promising
lines. All of breeding lines introduced were
evaluated and selected by the rice breeders
at RCCRC. The breeding lines which were
evaluated and classified as promising lines
at RCCRC, were sended for evaluation in
the interstation and onfarm demonstration

through out the country.
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IR71510-TDK-1-2-1
is a breeding line, was selected from the
cross IR71510, made between IR43070-
UBN-501-2-1-1-1/RD6//RD6.  The Fl1
population was designated as IR71510.

For example:

Plants selection from F2 of this cross (30
lines) were selected by Lao breeders and
grown in the pedigree nusery as F2 population
at RCCRC, which were consecutively
designated as IR71510-TDK-1, IR71510-
TDK-2, IR71510-TDK-30. From 30 lines,
row number 1 was selected with 2 plants,
and grown as F3 family and designated as
IR71510-TDK-1-1 and IR71510-TDK-1-2.
selection IR71510-TDK-1-2,

number 1 was selected and planted in the

From row

pedigree nusery as F4 family, and designated
as IR71510-TDK-1-2-1. This

appeared uniform and seeds of the entired

line was

row were bulk-harvested and used for yield
evaluation in replicated trials and other tests.
This line was evaluated in the lowland rice
performance trial conducted by the rice
varietal improvement group and basis of
it superior performance, was released as
TDKO9.

The system of the pedigree record of

the rice breeding is decriped as below:

Parental lines: IR43070-UBN-501-2-1-1-
1/RD6//RD6

Cross designation: Three-way cross

Pedigree record: IR71510 (F1)
IR71510-TDK-1 (F2)
IR71510-TDK-1-2 (F3)
IR71510-TDK-1-2-1 (F4)

IR crosses introduced to Laos since
1991

From 1991 to 1998, most of the
breeding lines evaluated at RCCRC for
yield, insect and disease resistant and other
agronomic characters were introduced from
IRRI and Thai-IRRI.
1.627 lines of F2 population derived form 54

Since than, about

crosses; 935 lines of F3 family derived from
29 crosses; 202 lines of F4 family from 23
crosses; 239 lines of F5 family derived from
30 crosses; 124 lines of F6 family derived
from 21 crosses and 162 lines of F7 family
derived from 27 crosses were introduced and
evaluated at RCCRC (Annex 1, 2, 3,4, 5, 6).
Out of the lines introduced from IRRI and
Thai-IRRI, three lines were released as TDK
varieties (TDK6, TDK7 and TDK9), these
varieties were selected from F2 population
and one lines was released as PNG variety
(PNGS5), this variety was also selected from
the F2 population. These results showed
that, an introduction of F2 population for
screening and evaluating in the country was
succesful and have progressed more than
the other population (F3 to F7), due to F2
population has higher varietion and viability

with in population, therefore, it can adapt
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to the new environment, while the other
population (F3 to F7) have lower varietion,
so it might not adapt to the new environment,
therefore, there are no any line come from

F3 to F7 can be selected and released.

In 1991, about twentyfive promising
lines introduced from IRRI and Thai-
IRRI, were evaluated at RCCRC and other
Research Centers by conducting primery
yield trial and following by the replicated
yield trial. Out of 25 promising lines, two
lines were selected and released as TDK
varieties (TDK1 and TDK2), one line was
released as TSN vareity (TSN1) and one line
was released as PNG variety (PNG1) (Annex
7). In 1993, twenty-two promising lines were
introduced and evaluated at RCCRC and
other Research Centers. Out of those lines,
two lines were released as TDK varietie
(TDK4 and TDK10) and one was released
as NTN variety (NTN1) (Annex 8). In 1994,
seventeen promising lines were introduced
and evaluated at RCCRC and other research
center. Out of those lines, two promising
lines were released as PNG varieteis (PNG4
and PNG6) (Annex 9). Results of these
research shows that, an introduction of
promising lines for sreening and evaluating
in the country is an option of the breeding
program to save time, labors and budget for

development of the new cultivars.

Crosses made by Lao Breeders in
Lao PDR.

Before 1994, rice hybridization was
made at Salakham Rice Research Center
and the disignation was asigned a number
with SK as a prefix, therefore, the first cross
made between Sanpatong/IR848-120 was
designed as SKI.
was made between Mae Hang/IR2823-103
was designed as SK2,
IKao/IR2823-103 was designed as SK3 and
so on upto SK12, which was cross between
RD10/B1014. Since 1994, all crosses were
made at RCCRC and the designation was

The following crosses

the cross between

asigned as a number with TDK (the location
of the Research Center, Tadokkham village,
Saythany district, Vientiane capital) as a
prefix. Thus, the first cross made in 1994
between Dok Tiow/TDKI1 was designed as
TDK94017, the subsequent crosses between
Nang Nouane/TDK1 was given consicutive
number as TDK94018 and TDK94019
(IR43070-UBN-507-2-1-1/RD6). In 1995,
the crosses made were designe as TDK95001
(TDK1/IR65) and TDK95002 (PNG1/
TDK1). Since 1996, the crosses made were
designed as TDK10020 (IR57514/TDK1)
and the subsequent crosses were given
consicutive number, such as TDK10021
(IR57514/TDK1//TDK1),TDK 10022 (Meng
Nga/IR253-100) and so on. As in 2007,

crosses have made at RCCRC were asigned
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as TDK10302. Based on the objectives
of the rice breeding program, 272 crosses
were made from 1994 to 2007 at RCCRC.
About 138 (51%) of the parents used to
make the crosses were apllied waxy by
waxy, 127 (47%) were waxy by non-waxy
and 7 (2%) were nonwaxy by non waxy.
About 220 (80%) of the methods used to
make hybridization was applied single cross
method and about 52 (20%) was applied three
way-cross and back cross methods. About
155 (57%) of the crosses made were bred for
irrigated environment (used nonphotoperiod,
semidwarf improved cultivars) and about
117 (43%) of the crosses made were bred for
both rainfed and irrigated environment (used
both improved semidrarf and traditional/

landrace cultivars (Annex 10).

From the crosses made by Lao rice
breers, tree crosses were selected and
released as TDK varieties (TDKS5, TDK8
and TDK11).
and release as TSN varieties (TSN2, TSN3,
TSN4, TSNS and TSN6). This results show

the progress of the genetic improvement of

Five crosses were selected

the rice breeding program in Laos, which is

running by the Lao breeders since 1994.

Thadokkham (TDK) varieties
TDK1 was the first cultivar named
by RCCRC and released in 1993. This

cultivar was selected from the cross between

SPT77149/IR13423-10-2-3, made by Thai-
IRRI. It was tested under the experimental
designation of IR43069-UBN-507-3-1-2-2.
Subsequent TDK varietes were selected from
IR and TDK crosses such as: TDK2 was
selected from the cross between IR2061-214-
14-8/RD1, this cross was introduced from
Thai breeding program with designation of
IR KKNLR75051-PMI-65-3-1-1. TDK3
was introduced from Vietnam Agriculture
University No 1,
L161-7-3-1. TDK4 was selected from the
between SPT149-429-3/IR21848-
65-3-2, this cross was introduced from
Thai-IRRI, with designation of IR43070-
UBN-501-2-1-1-1. TDKS5 was selected
from cross between RD10/B1014, this is a
first cross made by the Lao rice breeder, with
designation of SK12-117-2-3. TDK6 was
selected from the cross between IR54081-
CPA-3-B-1-3/IR41110-B-B-43//SLK3-1-2-
2, this cross was introduced from Thai-IRRI,
with designation of IR70824-TDK-5-B-1.
TDK?7 was selected from the cross between
IR63943-25-B-1/IR55810-UBN-1-1-2-1-1,
this cross was
IRRI, with designation of IR68101-TDK-
B-B-31-1. TDKS8 was selected from the
cross between RD10/TDK1, this cros was
made by the Lao rice breeding program, with
the desination of TDK10037-B-3-2-1-B.

TDK9 was selected from the cross between

with designation of

Cross

introduced from Thai-
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TDK4/RD6//RD6, this cross was introduced
from Thai-IRRI, with designation of
IR71510-TDK-1-2-1. TDK10 was selected
from Thai-IRRI cross, with designation
of BKNLR78015-R-R-RPSL3-1. TDKI11

Table 1: TDK varieties.

was selected from the cross between RD23/
TDKS5//TDK1, this cross was also made by

Lao rice breeding program, with designation

TDK10047-B-6-1-2 (Table 1).

Name of . . Type of Year Target
Designation Parents Source
Varieites endorsperm | released | environment
TR43069-UBN- SPT77149/IR . .
TDK1 Waxy 1993 Irrigated Thai-IRR
507-3-1-2-2 13423-10-2-3
IR KKNLR75051- | IR2061-214- . .
TDK2 Waxy 1993 Irrigated Thai
PMI-65-3-1-1 14-8/RD1
TDK3 L161-7-3-1 - Waxy 1997 Irrigated Vientname
1R43070-UBN- SPT149-429-3/IR ) .
TDK4 Waxy 1998 Rainfed Thai-IRRI
501-2-1-1-1 21848-65-3-2
TDKS5 SK12-117-2-3 RD10/B1014 Waxy 2000 Irrigated Laos
IR54081-CPA-3-B-
IR70824-TDK- . .
TDK6 5.B-1 1-3 /IR41110-B-B- Waxy 2003 Irrigated Thai-IRRI
o 43//S LK3-1-2-2
IR63943-25-B-
IR68101-TDK- . .
TDK7 B-B-31.1 1/IR 55810-UBN- Waxy 2003 Irrigated Thai-IRRI
1-1-2-1-1
TDK10037-B- .
TDKS 3918 RD10/TDK1 Waxy 2005 Irrigated Laos
IR71510-TDK-
TDK9 121 TDK4/RD6//RD6 Waxy 2006 Rainfed Thai-IRRI
BKNLR78015- BKN6721-7-1-5/ . .
TDK10 Waxy 2007 Rainfed Thai
R-R-RPSL3-1 RD6
TDK10047-B- RD23/TDKS5// .
TDK11 waxy 2008 Irrigated Laos
6-1-2 TDK1
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Thasano (TSN) varieties

Thasano Rice Research Center (TSN)
— the name of the rice research and seeds
multiplication center, Khanthaboury district,
Savannakhet province. TSN1 was the first
cross released as TSN variety, this variety
was selected from the cross between NSPT/
IR21015-80-3-3-1-2, made by Thai-IRRI,
with designation of IR46463-CPA-5-2-1-1
(Table 2). TSN2 was selected from the cross
[-Khao/IR57514-PMI-5-B-1-2,
this cross was made by Lao rice breeders
at RCCRC, with designed of TDK10026.

The F2 population was growth and selected

between

at TSN, with designation number of
TDK10026-TSN-B-132-2-1. TSN3 was

selected from the cross between IKao/

Table 2: TSN varieties.

TDKI1, this cross was also made by Lao
rice breeder at RCCRC and F2 population
was growth and selected at TSN, with
designation of TDK10027-TSN-B-111-5-1.
TSN4 selected from the cross between
1R43070-UBN-507-1-2-2-1/IR57514-PMI-
5-B-1-2, this cross was made at RCCRC,
by Lao rice breeders and F2 population was
growth and selected at TSN, with designation
of TDK10030-TSN-B-123-3-3. TSNS was
selected from the cross between IR68/RD10,
made at RCCRC by Lao rice breeders and
F2 population was growth and selected
at TSN, with designation of TDK10099-
TSN-B-154-2-2-3. TSN6 was
from the cross between TDKS5/IR43070-
UBN-507-1-2-2-1, made at RCCRC by Lao

selected

Name of Destenati P ¢ Type of Year Target S
esignation arents ; ource
Varieites & endorsperm | released environment

IR46463- NSPT/IR21015-80-3- . .

TSN1 Waxy 1998 Irrigated Thai-IRR
CPA-5-2-1-1 3-1-2
TDK10026- IKAO/IR57514-PMI- .

TSN2 Waxy 2004 Irrigated Loas
TSN-B-132-2-1 5-B-1-2
TDK10027- .

TSN3 IKAO/TDK1 Waxy 2004 Irrigated Loas
TSN-B-111-5-1
TDK10033- TDK4/IR57514-PMI- .

TSN4 Waxy 2004 Irrigated Laos
TSN-B-123-3-3 5-B-1-2
TDK10099- .

TSNS IR68/RD10 Waxy 2008 Irrigated Laos
TSN-B-154-2-2-3
TDK10093- TDK5/IR43070- .

TSN6 Waxy 2008 Irrigated Laos
TSN-2-1-1 UBN-507-1-2-2-1
IR70224-23-1-1- | IR60297-MI-108-1-3-1 . .

TSN7 Waxy 2008 Irrigated Thai-IRRI
TSN-2-1-1 /IR49746-UBN-3-B-3-1
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rice breeders,and F2 population was growth
and selected at TSN, with designation
of TDK10093-TSN-2-1-1. TSN7 was
selected from the cross between IR60297-
PMI-108-1-3-1/IR49746-UBN-33-B-3-1,
made at Thai-IRRI, with designation of
IR70224-23-1-1-TSN-2-1-1.

Phone Ngam (PNG) varieties

Phone Ngam Rice Research Center
(PNG) — the name of the rice research and
seeds multiplication center, Pakse district,
Champasak province. PNGI1 was selected
from the cross between UBN6721-13-5-6/
IR19660-73-4-2, this cross was made at
Thai-IRRI, with designation of IR43086-

Table 3: PNG varieties.

UBN-505-2-3-1

selected from

(Table 3). PNG2 was
the [R626/Niaw

Sanpatong, made at Thai National Research

Cross

Program. PNG3 was selected from the cross
between IR60290-CPA-1-2-1-1-3/IR57519-
PMI-5-2//IR57458-PMI-17-B-1-1, made at
Thai-IRRI, with designation of IR68835-
44-8-B-PNG-B. PNG5 was selected from
cross between IR63943-25-B-1/IR57530-
UBN-9-1-1, made at Thai-IRRI, with
designation of IRIR68012-TDK-B-B33-1.
PNG6 was selected from cross between
1R49733-SRN-5-B-1-2/MALAGKIT SONG
SONG//IR54081-CPA-2-B-1-2, made by
Thai-IRRI, with designation of IR70199-1-
1-1-1-1.

Name of . . Type of Year Target
Designation Parents Source
Varieites endorsperm | released | environment
IR43086- UBNG6721-13-5-6/ . .
PNG1 Waxy 1993 Irrigated Thai-IRRI
UBN-505-2-3-1 | IR19660-73-4-2
IR626/NIAW . .
PNG2 - Waxy 1995 Irrigated Thai-IRRI
SANPATONG
IR60290-CPA-1-2-1-1-3/
IR68835-44-8- . .
PNG3 IR57519-PMI-5-2// Waxy 2005 Irrigated Thai-IRRI
B-PNG-B
IR57458-PMI-17-B-1-1
IR68012-TDK- | IR63943-25-B-1/ . .
PNG5 Waxy 2005 Irrigated Thai-IRRI
B-B33-1 IR57530-UBN-9-1-1
-SRN-5-B-1-2/MAL
IR70199-1-1- . .
PNG6 111 AGKIT SONG SONG// Waxy 2005 Irrigated Thai-IRRI
IR54081-CPA-2-B-1-2
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Namthane (NTN) varieties

Namthane Rice Research Center
(NTN) - the name of the location of rice
research and seeds multiplication center,
Phiang district, Sayaboury province. NTN1
was selected from the cross between NSPT/
KKN7409-SRN-501//IR19431-72-2, made
at Thai-IRRI with designation of IR49766-
KKN-52-B-2-3. It was introduced to Laos in
1993 for evaluating at RCCRC, this line was
promising and selecting for mutilocation test

and it was released in 1998.

Geneticimprovementand promising
lines developed by Lao breeders at

RCCRC

All of the cultivars released by the
National Rice Breeding Program before 2007
were waxy rice, due to the objectives of the
rice breeding program in Laos was based on
development of waxy rice. About 12 crosses
made at Salakham Rice Research Center, one
cross was released as TDK variety (TDKS).
From 272 crosses made at RCCRC, two
crosses were released as TDK varieties
(TDKS, TDK11) (Table 1). 5 crosses were
released as TSN vareities (TSN2, TSN3,
TDN4, TSNS, TDN6) (Table 2). 34 lines
derived from 30 crosses which were bred at
RCCRC were identified as promissingg lines
(Table 4).

From 272 crosses made at RCCRC,
TDK1 (high yield

wide adatability to lowland environment,

simidwaft cultivar,
resistance to BPH, high response to nitrogen,
photoperiod nonsensitive) was applied for
both donor and recipient parent of about 92
crosses and it take about 33,8% of the total
crosses (Table 5). Outof92 crosses, 3 crosses
(3,26%) were released as varieties and 21
crosses (23%) were identified as promising
TDK3 (high vyilding

cultivar, suitable for fertile soil, resistance

lines. simidwaft
to PBH, good milling quality, photoperiod
nonsensitive) was applied as the parental line
of about 24 crosses and it take about 8,8% of
the total crosses. Out of 24 crosses, 2 crosses
(8,3%) were identified as promising lines.
IR253-100 (sturdy culms, wide adaptability,
big grain, drought tolerance, photoperiod
nonsensitive) was applied as the parental
line of about 20 crosses and it take about
7,3% of the total crosses. Out of 20 crosses,
2 crosses (10%) were identified as promising
lines. RD10 (photoperiod nonsensitive, good
millimg and eating quality) was applied as the
parental line of about 16 crosses and it take
about 5,8% of the total crosses. Out of 16
crosses, 3 crosses (18,75%) were released as
varieties, 3 crosses (18,75%) were identified
as promising lines. Thus RD10 is the most

successful parent in terms of the proportion
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of crosses producing released varieties
and promising lines. TDKS5 (short growth
duration, photoperiod nonsensitive, good
eating and milling quality, good adatability to
hihg elevation in northern Laos) was applied
as the parental line of about 16 crosses and it
take about 5,8% of the total crosses. Out of
16 crosses, 1 cross (6.25%) were released as
varieties, 2 crosses (12,5%) were identified
as promising lines. While the number of
crosses made was rather small, high yielding
drought resistant line IR57514-PMI-5-B-1-2

produced 3 promising lines.

In 2001 the PYT was conducted at
RCCRC in the WS and again at RCCRC in
the 2001/02 DS (Figure 1). The best lines are
selected for inclusion in the variety release
program. Data for grain yield is available
only for the entries in the PYT. The variety,
TDK1 was also a recipient for the cross
number TDK10036. The donor parents for
TDK10043, TDK10044 and TDK10074

were TDK 3. In summary, most of the

selections for PYT were derived from either
TDK1 or TDK3. This again indicates that
TDKI1 has been the dominant donor parent
in the Lao national breeding program since
1992. The electronic database is useful for
Lao breeders to make quick reference of
previous crosses. The database also helps to
identify successful donors and recipient for

the future breeding program.
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Table 4: Promissing lines and varieties developed from crossing at RCCRC.

No. Varieties Lines Parental used Remark
name
1 TDK10025-B-14-3-B MAK HING/TDK1 Waxy
2 TDK10027-67-1-1-B I KAO/TDK1 Waxy
3 TDK10027-1-1-B-SK-B 1 KAO/TDK1 Waxy
4 TDK10032-B-130-6-2-9 TDK4/TDK 1 Waxy
5 TDK10032-B-1-1-2 TDK4/TDK 1 Waxy
6 TDK10033-21-1-1-9-B TDK4/1R57514-PMI-5-B-1-2 Non waxy
7 TDK10034-B-51-1-1 RD6/TDK 1 Waxy
8 TDK10036-B-150-20-7-6 TDK1/IR65 Waxy
9 TDK10037-B-21-1-2-1 RD10/TDK1 Waxy
10 TDK10037-B-3-2-2-1 RD10/TDK1 Waxy
11 TDK10047-B-6-1-2-B RD23/TDKS5//TDK1 Waxy
12 TDK10049-6-3-8 RD10/PSBRC10 Waxy
13 TDK10061-98-B-2-50-B IR253-100/RD6 Waxy
14 TDK10078-B-104-3-1 TDKS5/TDK1 Waxy
15 TDK10078-B-22-2-1-1 TDKS5/TDK1 waxy
16 TDK10104-B-88-2-1 RD23/TDK2//TDK1 Waxy
17 TDK10109-4B-2B-B-B TDK2/CR203//TDKS Waxy
18 TDK10123-4-B-34-B RD16 (LOCAL)/TDK1 Waxy
1R36/IR43070-UBN-507-1-2-2-1//
19 TDK10128-1-2-2-B-B1 TDK3 Waxy
20 TDK10155-B-B-49-3-B RD15/IR253-100 Waxy
21 TDK10161-B-B-39-7-B RD15/TDK3 Non waxy
22 TDK10191-9-B-B-B-1-B1 TDK1/ RD6 Waxy
23 TDK10192-2-B-2-B TDK1/ TDK7 Waxy
TDK47-B-8-6-1-2-3-B/CHAO

24 TDK10198-21-B-1-B AMERICA Waxy
25 TDK10221-7-7-B-B TDK1/TDK7// MEUANG NGA Waxy
26 TDK10223-3-3-B-B TDK1/TDK5// TKAO Waxy
27 TDK5 SK12-117-2-3 RD10/B1014 Waxy
28 TDKS8 TDK10037-B-3-2-1-B RD10/TDK1 Waxy
29 TDK11 TDK10047-B-6-1-2 RD23/TDK5//TDK 1 Waxy
30 TSN2 TDK10026-TSN-B-132-2-1 | IKAO/IR57514-PMI-5-B-1-2 Waxy
31 TSN3 TDK10027-TSN-B-111-5-1 IKAO/TDK1 Waxy
32 TSN4 TDK10033-TSN-B-123-3-3 | TDK4/IR57514-PMI-5-B-1-2 Waxy
33 TSNS TDK10099-SN-B-154-2-2-3 | IR68/RD10 Waxy
34 TSN6 TDK10093-TSN-2-1-1 TDK5/IR43070-UBN-507-1-2-2-1 Waxy
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Table 5: Common parental lines used in the hybridization.

No. Varieties name Number of Num‘be.r of Numb‘ef' of
crosses varieties promising
1 TDK1 92 3 21
2 TDK3 24 - 2
3 IR253-100 20 - 2
4 RDI10 16 3 3
5 TDKS5 16 1 2
6 RD6 13 - 4
7 IR43070-UBN-507-1-2-2-1 13 - 2
8 RD23 11 - 3
9 MEUANGNGA 11 - 1
10 CR203 10 -
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Figure 1: Grain yield variations (WS and DS experiments) within crosses in 2001 PYT for the

crosses made since 1997. Cross bar within the box shows the mean of each population, upper and
lower limits (95% level) and outliers (@)
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CONCLUSION AND RECOMMENDATION

Ricebreeding program was established
at Rice and Cash Crop Research Center
in 1991, in collabolation with IRRI, and
supported of funding by the government of
Switzerland. From 1991 to 1998, most of
the breeding lines were imported from IRRI,
Philippines and from Thai-IRRI program.
Out of 1.627 lines of F2 population, 4 lines
were released as TDK and PNG varieties.
Out of 64 imported promising lines, 13 lines
were released as TDK, TSN, PNG and NTN
varieties for different agro-climatic zones
in Lao PDR. Hybridization at RCCRC was
started in 1994, since than, about 272 crosses
were made by the Lao breeders. Out of 272
crosses made, so far 8 clones were released
as TDK and TSN vareieties and 34 lines
were identified as promising lines. Among
all parents used in the crossing program at
RCCRC, TDK 1 was the dominant parent for

evolving promising lines for Lao PDR.

This is an initiation of the database
development for the breeding program in
Laos. It would be needed more time and
budget for the further development of the
which is Microsoft ACCESS

should be applied, due to the software could

database,

be able to develop a “search engine” for easy

extraction of information and it can develop

more workable database for the breeding
program. This database will be able to use
to analysis in many genetic diversity, which
may be useful to develop very focus breeding
programs for different objectives. The Lao
breeders/agronomists should be able to utilize
most of the germplasm evaluation work and
to incorporate the germplasm evaluation
information (quality, pest and disease
resistance, drought resistance, senility and
so on), to this database and use all available
information to develop good breeding
lines for the future breeding program(s).
The database will help Lao breeders to do
preliminary screening with the available data
and then forces on further field evaluation
if necessary. Therefore, the development
of the hardware to access the database is
importance and training on Microsoft access

operation should be consider.
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Annexure 1: Database structure for collecting breeding data of F2 lines from the main and sub-

research stations in Lao PDR..

F2 Population
Year Total
No Cross Number Parents introduced F2 lines
7 IR66321 IR43506-UBN-520-1-3-1-1/IR43342-10-1-1-3 1993 7
g R66322 IR43506-UBN-520-1-3-1-1/IR49804-UBN- 1993 )
7-B-1-4-1
1R44526-47-3-2-2/IR43506-UBN-520-1-3-1-1//
? IR66461 IR46331-PMI-32-2-1-1 1993 7
IR49733-SRN-16-B-1-2/IR51089-65-1-1-3//
11| IR66438 IR43506-UBN-520-1-3-1-1 1993 40
IR15106-24-1-3/IR41431-68-1-2-3//KKNLR77113-
12 | IR66501 UBN-B3-96.2-3 1993 35
1R97640-45-2-2/GELOMBANG//IR43506-
13 | IR66545 UBN-520-1-3-1-1 1993 26
18 | IR68101(TDK7) | IR63943-25-B-1/IR55810-UBN-1-1-2-1-1 1993 5
19 | IR68102 (PNG5) | IR63943-25-B-1/IR57530-UBN-9-1-1 1993 60
20 | IR68104 IR64323-41-2/IR55047-UBN-2-2-2-1-2 1993 30
21 | IR68105 1R46376-CPA-9-1-1-2/IR57519-PMI-5-3-2-1 1993 41
23 | IR68109 IR57519-PMI-5-3-2-2/IR59762-15-B-1-2-3 1993 68
24 | IR68111 IR57542-218-1-3-3-2/IR60290-CPA-2-1-1-2 1993 39
1R49746-UBN-33-B-3-1/IR55810-UBN-1-1-2-1-1//
32 | IR70823 SK8-21-3-1 1997 57
33 | IR70824 (TDKG6) IIR254;081-CPA-3-B-1-3/IR41110-B-B-43-1//SLK3- 1996 10
34 | IR70825 IR54081-CPA-3-B-1-3/IR41110-B-B-43-1//SLK8- 1997 64
21-3-1
IR54081-CPA-3-B-1-3/IR57530-UBN-9-1-2-3-1//
35 | IR70826 SLK8-21-3-2 1996 30
IR54081-CPA-3-B-1-3/IR. -UBN-9-1-2-3-1
36 | IR70827 54081-CPA-3 3/IR57530-UBN-9 3-1// 1996 20
RD6
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Annexure 1: Cont.
F2 Population

Year Total
No Cross Number Parents introduced F2 lines
37 | IR70828 IR54081-CPA-3-B-1-3/SABITA//SLK3-1-2-2 1996 19
38 | IR71471 IR60290-CPA-1-2-1-1-3/RD6//SLK3-1-2-3 1996 25
39 | IR71472 1R63943-25-B-1/RD6//SLK8-21-3-1 1996 28
ABHAYA/WS91(Acco0797)//IR60298-
40 | IR71479 PML18-1-3-1 1996 15
41 | IR71480 ABHAYA/WS91 (Acco0797)//RD6 1996 32
42 | IR71489 HOM DO/ABHAYA//RD6 1996 10
43 | IR71490 HOM DO/ABHAYA//IR43070-UBN-501-2-2-2-1 1996 34
44 | IR71491 HOM DO/ABHAYA//IR43070-UBN-507-1-2-2-1 1996 30
45 | IR71492 KDML105/IR66883-10-2-B//KDML86-G24-4-3 1996 54
46 | IR71493 KDML105/IR66883-10-2-B//KRAYA 1996 12
47 | IR71494 KDML4-105/IR66883-10-2-B//IR57546-PMI- 1996 36
1-B-2-2
WS91(Acco0797)/SK8-21-3-1//IR43070-
48 | IR71504 UBN-507-1-2-2-2-1 1996 68
WS91(Acco0797)/SK8-21-3-1//IR43070-
49 | IR71505 UBN-501-1-2-2-22 1996 48
50 | IR71506 WS91(Acco0797)/SK8-21-3-1//RD6 1996 28
51 IR71510 (TDK9) | IR43070-UBN-501-2-1-1-1/RD6//RD6 1996 6
52 | IR72009 ABHAYA/RD6//IR43070-UBN-501-1-2-2-1 1997 31
53 | IR72039 SK8-21-3-1/RD6//IR43070-UBN-501-1-2-2-1 1997 42
SOMALY2-023-5-1-1-1/IR55008-8-1-2-2-3//
54 | IR72040 IR57458-PMI7-B-1-1 1997 17
Total 1.627
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Annexure 2: F3 lines introduced from IRRI and Thai-IRRI.

F3 Population
N Cross Parents Year Total F3
0 Number introduced lines
6 | IR72008 | ABHAYA/RD6//IR43070-UBN-501-2-2-2-1 1997 16
7 | R72022 13R3575 15-PMI-8-1-1-SRN-1-1/CN846-6-6//IR63429-23-1- 1998 19
8 | IR72025 | IR57546-PMI-1-B-2-2/ABYAHA//R371-1 1998 5
9 | IR72037 | R371-1/IR55008-1-2-2-3//IR66516-24-3-B 1998 20
10 | IR72655 | KARAMANA/RD6//KKNLR75051-PMI-47-68-1 1998 66
11 | IR72657 | KARAMANA/IR57546-PMI-1-B-2-2//SLK3-1-2-2 1998 18
KRAHAM/IR60298-PMI-18-1-3-1//IR43069-
12 | IR72661 UBN-514-1-3-2-1 1998 23
13 | IR72666 | SLK8-21-3-1/RD6//PRE1 1998 23
14 | IR72667 | WS91 (Acc0797)/ABHAYA//IR43070-UBN-511-2-1-1-1 1998 17
15 | IR72668 | WS91 (Acc0797)/IR43070-UBN-511-2-2-2-1//RD6 1998 3
16 | IR72669 | ABHAYA/IR58307-210-1-2-3-3-1//RD15 1998 1
17 | IR72672 | KDML105/IR66883-44-3-1//RD10 1998 1
GEU79058-PMI-7-2/IR49788-SKN-8-B-1-4-1//IR49733-
18 | IR72707 SRN-7-B-1.2 1998 1
19 | IR72708 | GEU79058-PMI-7-2/IR49788-SKN-8-B-1-4-1//RD10 1998 4
20 | IR72710 | GEU79058-PMI-7-2/IR51592-PMI-18-B-1-1//RD10 1998 11
SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//
21 | IR72738 KKNLR75051-PMI-65-3-1-1 1998 60
2 | IR72739 SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1// 1998 43
PRE1
23 | IR72740 SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1// 1998 10
RD6
SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//
24 | IR72741 IR43069-UBN-514-1-3-2-1 1998 46
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Annexure 2: Cont.

F3 Population

No Cross Parents Year Total F3
Number introduced lines
SPTLR80146-PRE-7-1-2-2/SLLK8-21-3-1//KKNLR75051-
25 | IR72742 PMI-65-3-1-1 1998 22
26 | IR72743 | SPTLR80146-PRE-7-1-2-2/SLK8-21-3-1//PRE1 1998 21
27 | IR72744 | SPTLR80146-PRE-7-1-2-2/SLLK8-21-3-1//RD6 1998 6

SPTLR80146-PRE-7-1-2-2/SLK8-21-3-1//IR43070-
28 | IR72745 UBN-511-2-1-1-1 1998 35

29 | UBN96 | GS91151/KKNLR75051-PMI-47-68-1//NIAW DAM 1998 12

Total 935
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Annexure 3: F4 lines introduced from IRRI and Thai-IRRI.

F4 Population
Cross Year Total
No Number Parents introduced | F4 lines
! R70158 IR43485-SKN-512-3-1-1/IR43062-BKN-514-1-3-2-1//M.SUNG 1996 5
SONG
2 | IR70184 | IR43486-14-1-1-2/IR54081-CPA-3-B-1-3//IR49746-UBN-33-B-3-1 1996 9
3 | IR70188 | IR49733-SRN-5-B-1-2/IR49746-UBN-33-B-3-1//M.SUNG SONG 1996 1
4 | IR70189 | IR49733-SRN-5-B-1-2/IR54081-CPA-2-B-1-2//M.SUNG SONG 1996 12
5 | IR70193 | IR49746-UBN-33-B-3-1/IR48103-5-1-2-2-2//IR41109-B-12-29-1 1996 3
6 | IR70194 1R49746-UBN-33-B-3-1/IR43070-UBN-501-2-1-1-1//IR43525-73- 1996 14
3-3-1
1R49746-UBN-33-B-3-1/IR43070-UBN-501-2-1-1-1//IR43450-
7 | IR70195 SKN-506-2-2-1-1 1996 6
1R49746-UBN-33-B-3-1/IR48103-5-1-2-2-2//IR43450-
8 | IR70197 SKN-506-2.2-1.2 1996 32
9 | IR70202 | IR49746-UBN-33-B-3-1/IR43524-55-1-3-2// ? 1996 10
10 | IR70219 | IR60298-PMI-18-1-3-1/IR29//RD10 1996 1
11 | IR70220 | IR60298-PMI-18-1-3-1/IR29//RD10 1996 10
12 | IR70232 | IR65/IR49733-SRN-5-B-1-2//IR84103-5-1-2-2-2 1996 1
13 | IR70234 | IR65/IR49733-SRN-5-B-1-2//RD6 1996 2
CT9993-5-10-1-M/IR43070-UBN-507-1-7-2-1//HOM DO
14 | IRUBNI ACE0785 1996 6
15 | IRUBN2 CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//CT9895-5-1-M- 1996 5
4-M-1
16 | IRUBN3 | CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//RD6 1996 16
17 | IRUBN6 | CT9993-5-10-1-M/BKNIR8015R-R-PSL-3-1//UKWS91 ACE0797 1996 2
18 | IRUBN7 | CT9993-5-10-1-M/BKNLR78015-R-R-PLS-3-1//Dangxengace0647 1996 14
19 | IRUBNS | IR43070-UBN-501-2-1-1-1/RD6//SLK-3-1-2-2 1996 43
20 | IRUBN9 | CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//KDML86G2U-4-2 1996 1
21 | IR70829 | IR49746-UBN-33-B-3-1/IR55810-UBN-1-1-2-1//SK8-21-3-1 1997 3
22 | IR71514 | IR43070-UBN-501-2-1-1-1/RD6 1997 5
23 | IR71805 | KKNLR87047-UBN-B5-12-2/RD6 1997 4
Total 202
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Annexure 4: F5 lines introduced from IRRI and Thai-IRRI.

F5 Population
No Nﬁ::ls)ser Parents intr‘({)iial:ced T(;it::lesF )
6 IR66321 | IR43506-UBN-520-1-3-1-1/IR43342-10-1-1-3//? 1996 3
7 IR66322 | IR43506-UBN-520-1-3-1-1/IR49804-UBN-7-B-1-4-1//? 1996 3
8 IR66545 | 1R97640-45-2-2/GELOMBANG//IR43506-UBN-520-1-3-1-1 1996 25
9 IR70168 | IR43524-55-1-3-2/IR49733-SRN-5-B-1-2//IR49746-UBN-33-B-3-1 1998 1
10 | IR70196 | IR49746-UBN-33-4-3-1/IR43450-SKN-506-2-2-1/IR43524-55-1-3-2 1998 10
11 | IR70198 | IR49746-UBN-33-B-3-1/IR43524-55-1-3-2//IR46329-SRN-31-3-2-1 1998 21
12 | IR70200 | IR49746-UBN-33-B-3-1/IR43524-55-1-3-2//IR54081-CPA-3-1-B-1-3 1998 33
13 | IR70215 | IR57519-PMI-5-B-2-2/IR57514-299-2-1-1//IR43524-55-1-3-2 1998 2
14 | IR70716 | IR43524-55-1-3-2/IR52555-UBN-3-2-1//KDML105 1998 1
15 IR70844 | ABHAYA/IR57515-PMI-8-1-1-SRN-1-1//IR43524-55-1-3-2 1998 6
16 | IR71042 | IR43487-17-1-41-1/IR46329-SRN-31-3-2-1 1998 9
17 IR71043 | IR48002-8-3-2-2/IR46329-SRN-34-3-1-2 1998 2
18 IR71049 | IR49733-SRN-7-B-1-5-1/IR43487-17-1-41-1 1998 9
19 IR71469 | IR43450-SRN-516-2-3-2-2/RD6//SK8-21-3-2 1998 10
20 | IR71511 | CT9993-5-10-1-M/IR43070-UBN-501-2-1-1-1//SK8-21-3-1 1998 12
21 | IR71512 | CT9993-5-10-1-M/BKNLR78015-R-R-PSL-3-1//WS91 (Acco0797) 1998 4
22 IR71513 | CT9993-5-10-1-M/BKNLR78015-R-R-PSL-3-1//DANG XENG (Acco 647) 1998 7
23 IR71517 | UBNLR87001-SRN-10-1-3-1/KKNLR82003-SKN-69-1-1 1998 3
24 | IR71797 | IR43506-UBN-530-2-1-1/KKNLR75051-PMI-47-68-1 1998 5
25 IR71807 | KKNLR87047-UBN-B5-12-2/IR43070-UBN-511-2-1-1-1 1998 8
26 | IR71817 | UBNLR87001-SRN-10-1-3-1/KKNLR82003-SKN-69-1-1 1998 10
27 IR71818 | UBNLR87001-SRN-10-1-3-1/RD6 1998 4
28 IR72961 | CT9993-5-10-1-M/IR54071-UBN-1-1-3-1-2 1998 3
29 IR72963 | KKNLR87047-UBN-B5-12-2/88168 (NIAW DAM) 1998 7
30 | IR74956 | 88168 (NIAW DAM)/KKNLR75051-PMI-47-68-1 1998 10
Total 239
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Annexure 5: F6 lines introduced from IRRI and Thai-IRRI.

F6 Population
N Cross Parent Year Total F6
° Number ents introduced lines
1R43449-SKN-522-3-1-3/CT9993-5-10-1-M//IR60298-
1 IR70156 PMI-18-1-3-1 1996 2
2 IR70157 | IR43449-SKN-522-3-1-3/CT9993-5-10-1-M//KDML105 1996 3
3 IR70168 IR43524-55-1-3-2/IR49733-SRN-5-B-1-2//IR49746-UBN- 1996 ”
33-B-3-1
4 IR70181 | IR43524-55-1-3-2/IR57519-PMI-5-B-2-2//1R43487-11-2-3-2 1996 1
5 R70199 IR49766-UBN-33-B-3-1/IR43524-55-1-3-2//IR52560-SKN- 1996 3
4-B-1-3
6 IR70201 | IR49746-UBN-33-B-3-1/IR43524-55-1-3-2// KDML105 1996 3
1R49746-UBN-33-B-3-1/IR55810-UBN-1-1-2-1-1//
7 1IR70204 [R43524-55-1-3.2 1996 2
IR51052-5-2-1-1/CT10069-27-1-6-M-3//IR46329-
8 IR70206 SRN-31-32-1 1996 3
IR54199-SRN-4-B-1-1/IR43523-SRN-504-2-2-3-2//
9 IR70207 KDML105 1996 1
10 | IR70210 | IR54199-SRN-4-B-1-1/KDML106//IR46329-SRN-31-3-2-1 1996 2
IR60298-PMI-18-1-3-1/IR43522-74-1-2-2-1//IR49746-
11 | IR70221 UBN-33-B-3-1 1996 12
12 | IR70224 | IR60298-PMI-18-1-3-1/IR65//IR49746-UBN-33-B-3-1 1996 12
13 | IR70232 | IR65/IR49733-SRN-5-B-1-2//IR84103-5-1-2-2-2 1996 2
14 | IR70233 | IR65/IR49733-SRN-5-B-1-2//KDML105 1996 4
IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-
15 | IR70235 PMI-7-B-1-1 1996 14
16 | IR70849 | CT6241-17-5-1/KDML86G4-4-19//IR46329-SRN-31-3-2-1 1996 2
17 | IR71490 | HOM DO/ABHAYA//IR43070-UBN-501-2-2-2-1 1996 7
CT9993-5-10-1-M/IR43070-UBN-507-1-7-2-1//HOM DO
18 | IR71507 1996 10
(ACE0785)
19 | IR71508 CT9993-5-10-1-M/IR43070-UBN-501-2-1-1//CT9895-5-1- 1996 9
M-4-M-1
20 | IR71544 | IR73070-UBN-501-2-1-1-1/RD6//SLK3-1-2-2 1996 2
21 | IR71805 | KKNLR82005-CPA-31-1-1-5-1/RD6 1996 7

Total 124
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Annexure 6: F7 lines introduced from IRRI and Thai-IRRI.

F7 Population

No Cross Parents Year Total F7
Number introduced lines
1 IR68091 | IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-PMI-7-B-1-1 1997 8
2 IR68198 | IR43470-7-3-5-1/IR46292-24-2-2-1-2//IR57512-96-1-2-3-3 1997 11
3 | IR68791 | CT9900-CA-30/IR56592-21-1-3-1-2//KDML105 1997 1
4 | IR68821 | CT9899-32-1/IR55829-B-B-3-1-2//IR43450-SKN-516-2-3-2-2 1997 12
5 | IR68822 | CT9899-32-1/IR55829-B-B-3-1-2//IR43450-SKN-516-2-3-2-3 1997 5
6 | IR68853 | IR54977-UBN-6-1-3-3-3/IR41431-68-1-2-3//IR57514-PMI-5-B-1-2 1997 1
7 IR69513 | IR57514-SRN-299-3-2-4/IR57515-PMI-8-1-1-SRN-1-1//IR54324-55-1-3-2 1997 11
8 | IR68796 | CT9992-22-2-4-M/IR56592-21-1-3-1//KDML105 1998 1
9 IR68835 | IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-PMI-7-B-1-1 1998 13
10 | TIR69502 | IR57514-PMI-5-B-1-2/IR57515-PMI-PMI-8-1-1-SRN-1-1//IR43524-55-1-3-2 1998 4
11 IR69507 | IR57514-PMI-5-B-1-2/KDML105//IR49746-UBN-33-B-3-1 1998 2
12 | IR69515 | IR57514-SRN-299-3-2-4/IR57515-PMI-8-1-1-SRN-1-1//IR57519-PMI-5-B-2-5 1998 2
13 | IR70199 | IR49746-UBN-33-B-3-1/IR43524-55-1-3-2//IR52560-SKN-4-B-1-3 1998 3
14 | IR70219 | IR60829-PMI-18-1-3-1/IR29//RD6 1998 2
15 | IR70824 | IR54081-CPA-3-B-1-3/IR41110-B-B-43-1//SLK3-1-2-2 1998 8
16 | IR71471 | 1IR60290-CPA-1-2-1-1-3/RD6//SLK3-1-2-2 1998 1
17 | IR74627 | IR69502-15-SRN-4-UBN-3-B-7/ *2KDML105 1998 23
18 | IR59513 | IR57515-SRN-299-3-2-4/IR57514-PMI-8-1-1-SRN-1-1//IR54324-55-1-3-2 1998 7
19 | IR59514 | IR57515-SRN-299-3-2-4/IR57514-PMI-8-1-1-SRN-1-1//IR54119-4-B-1-1 1998 2
20 | IR68109 | IR57519-PMI-5-B-2-2/IR59762-15-B-1-2-3 1998 4
21 | IR68796 | CT9992-22-2-4-M/IR56592-21-1-3-1//KDML105 1998 3
22 | IR68835 | IR60290-CPA-1-2-1-1-3/IR57519-PMI-5-B-2-2//IR57458-PMI-7-B-1-1 1998 7
23 | IR69505 | IR57514-PMI-5-B-1-2/KDML105//IR49746-UBN-33-B-3-1 1998 10
24 | IR70221 | IR60298-PMI-18-1-3-1/IR43522-74-1-2-2-1//IR49746-UBN-33-B-3-1 1998 4
25 | IR70224 | IR60298-PMI-18-1-3-1/IR65//IR49746-UBN-33-B-3-1 1998 13
26 | IR70825 | IR54081-CPA-3-1-3-B-3/IR41110-B-B-43-1//SK8-21-3-1 1998 2
27 | IR70826 | IR54081-CPA-3-1-3-B-3/IR57530-UBN-9-1-2-3-1//SK8-21-3-1 1998 2
Total 162
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Annexure 7: Promising lines introduce in 1991.

Entries No Designation Year introduced
1 DOK MAY ACC 688 1991
2 GEU79069-SKN-5-1-1 1991
3 1R41278-9-2-3-2-1 1991
4 IR43064-UBN-514-1-3-2-1 1991
5 IR43069-UBN-507-36-3-3-1 1991
6 IR43069-UBN-507-3-1-2-2 (TDK1) 1991
7 IR43086-UBN-505-2-3-1 (PNG1) 1991
8 IR43506-UBN-520-2-1-1 1991
9 IR46346-KKN-1-2-1-3 1991
10 IR46463-CPA-5-2-1-1 (TSN1) 1991
11 1R49746-UBN-33-B-3-1 1991
12 IR52555-UBN-2-B-2-1 1991
13 IR52561-UBN-3-B-1-1 1991
14 IR54073-UBN-3-B-1-1 1991
15 IR54082-CPA-1-B-2-1 1991
16 IR57514-SRN-273-1-1-1 1991
17 IR60283-CPA-51-KKN-1-1 1991
18 KKNLR75051-PMI-65-3-1-1 (TDK2) 1991
19 KKNLR77113-UBN-B3-195-2-1 1991
20 KKNLR82022-PRE-12-3-1-GM-7 1991
21 SPT7201-PRE-26-2-GM-7 1991
22 SPT7201-PRE-26-2-GM-7 1991
23 SPT7202-PRE-8-1 1991
24 SPTLR80146-7-1-2-2 1991
25 SPTLR82090-PAN-1-1 1991
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Entries No Designation Year introduced
1 BKNLR78015-R-R-10-1 1993
2 BKNLR78015-R-R-PSL-3-1 (TDK10) 1993
3 GEU79069-SKN-5-1-1 1993
4 IR39177-SPT-13-1-2-1-1 1993
5 IR39177-SPT-13-1-2-5-3 1993
6 IR41279-9-2-3-2-1 1993
7 1R43040-PMI-B-4-1-2-1 1993
8 IR43069-UBN-515-1-1-2-1 1993
9 IR43450-SKN-516-2-3-2-2 1993
10 IR43670-UBN-501-2-1-1-1 (TDK4) 1993
11 IR46356-KKN-1-2-1-3 1993
12 IR48857-KKN-11-B-1-3 1993
13 IR49766-KKN-52-B-2-3 (NTN1) 1993
14 IR51128-SKN-42-B-1-3 1993
15 IR54073-UBN-2-1-2 1993
16 IR54073-UBN-5-B-1-2 1993
17 IR57530-UBN-9-1-1 1993
18 IR57530-UBN-9-1-2-3-1 1993
19 IR60258-CPA-51-KKN-1-2-1-3 1993

20 IR62089-PMI-26-1-SRN-2-1 1993
21 SPT7201-PRE-26-2-GM-3 1993
22 SPT7201-PRE-26-2-GM-4 1993
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Entries No Designation Year introduced
1 IR68835-44-8--B-B-2-4-B (PNG4) 1994
2 IR68835-130-B-B-2 1994
3 IR69507-18-SRN-1-UBN-1-UBN-1-4-4 1994
4 IR69507-18-SRN-1-UBN-1-UBN-1-4-5 1994
5 IR69507-18-SRN-1-UBN-1-UBN-1-5-1 1994
6 IR69507-18-SRN-1-UBN-1-UBN-1-5-2 1994
7 IR69507-18-SRN-1-UBN-1-UBN-1-5-3 1994
8 IR69507-18-SRN-1-UBN-1-UBN-1-5-5 1994
9 IR69507-18-SRN-1-UBN-1-UBN-1-5-6 1994
10 IR69507-18-SRN-1-UBN-1-UBN-1-5-7 1994
11 IR69507-6-SRN-1-UBN-1-UBN-2-1-2 1994
12 IR70168-61-PMI-2-1-4-B 1994
13 IR70168-62-PMI-1-1-B-B 1994
14 IR70198-10-CPA-2-1-B 1994
15 IR70199-1-1-1-1-1-1 (PNG6) 1994
16 IR70199-41-3-B-3-B 1994
17 IR70199-55-6-B-1-B 1994
18 IR70199-55-6-B-2-B 1994
19 IR70199-58-3-B-1-B 1994
20 IR70200-20-CPA-6-3-1 1994
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DESIGNATION No CROSSES YEAR
TDK10020 IR57514/TDK1 1996
TDK10021 IR57514/TDK1//TDK1 1997
TDK10022 MEANG NGA/IR253-100 1997
TDK10023 MEANG NGA/TDK1 1997
TDK10024 MAK HING/IR57514 1997
TDK10025 MAK HING/TDK1 1997

TDK10026 (TSN2) I KHAO/IR57514 1997
TDK10027 (TSN 3) I KHAO/TDK1 1997
TDK10028 MAK NGOM/TDK1 1997
TDK10029 HOMPHOOPHAN(SKN)/TDK1 1997
TDK10030 HOMPHOOPHAN(SKN)/RD10 1997
TDK10031 RD10/HOMPHOOPHAN(SKN) 1997
TDK10032 IR43070-UBN-501-2-1-1/TDK1 1997
TDK10033 (TSN4) IR43070-UBN-501-2-1-1/IR57514 1997
TDK10034 RD6/TDK1 1997
TDK10035 RD23/TDKS5 1997
TDK10036 TDK1/IR65 1997
TDK10037 RD10/TDK1 1997
TDK10038 (TDKS) CR203/RD10 1997
TDK10039 TDK1/TDK3 1997-98
TDK10040 TDK3/TDK1 1997-98
TDK10041 TDKI1/IR29 1997-98
TDK10042 TDK1/IR65//TDK3 1997-98
TDK10043 CR203/RD10//TDK3 1997-98
TDK10044 CR203/RD10//TDK1 1997-98
TDK10045 RD10/IR65 1997-98
TDK10046 RD10/IR29 1997-98
TDK10047 (TDK11) RD23/TDK5//TDK1 1997-98
TDK10048 IR253-100/IR49766-KKN-52-B-2-3 1997-98
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DESIGNATION No CROSSES YEAR
TDK10049 RD10/PSBRC10 1997-98
TDK10050 RD10/PSBRC1 1997-98
TDK10051 MEANG GNA/IR253-100//TDK1 1997-98
TDK10052 IR43506-UBN-520-2-1-1/TDK1 1998
TDK10053 IR43506-UBN-520-2-1-1/IR46463 1998
TDK10054 1R43506-UBN-520-2-1-1/IR43070-UBN-507-1-2-2-1 1998
TDK10055 PNG1/TDK1 1998
TDK10056 IR253-100/IR43070-UBN-501-2-1-1-1 1998
TDK10057 TDK1/TDK2 1998
TDK10058 HOMPHOOPHAN/VARIETY3 (IR57530-UBN-9-1-2-1-1) 1998
TDK10059 VARIETY3 (IR57530-UBN-9-1-2-1-1)/RD6 1998
TDK10060 IR46463/RD6 1998
TDK10061 IR253-100/RD6 1998
TDK10062 TDK3/HOMPHOOPHAN (SKN) 1998
TDK10063 TDK3/RD6 1998
TDK10064 IR253-100/IR49766-KKN-52-B-2-3//TDK1 1998
TDK10065 RD10/IR29//TDK1 1998
TDK10066 RD10/PSBRC10//TDK1 1998
TDK10067 RD10/PSBRC10//TDK3 1998
TDK10068 RD10/PSBRC1//IR43070-UBN-507-1-2-2-1 1998
TDK10069 RD10/PSBRC1//TDK2 1998
TDK10070 RD10/IR68//TDK1 1998
TDK10071 RD10/IR68//IR253-100 1998
TDK10072 TDK1/IR29//TDKS5 1998
TDK10073 TDK3/TDK1 1998
TDK10074 RD23/TDK3 1998
TDK10075 RD23/TDK1 1998
TDK10076 RD23/TDK2 1998
TDK10077 TDK2/CR203 1998
TDK10078 TDKS/TDK1 1998
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DESIGNATION No CROSSES YEAR
TDK10079 IR43070-UBN-507-1-2-2-1/CR203 1998
TDK10080 VARIETY3 (IR57530-UBN-9-1-2-1-1)/RD6/TDK3 1998-99
TDK10081 IR43506-UBN-520-2-1-1/TDK1//HOMPHOOPHAN (SKN) 1998-99
TDK10082 TDK3/HOMPHOOPHAN (SKN)//IR43070-UBN-507-1-2-2-1 1998-99
TDK10083 RD23/TDK3//HOMPHOOPHAN 1998-99
TDK10084 PNGI/TDK1//VARIETY3 (IR57530-UBN-9-1-2-1-1) 1998-99

HOMPHOOPHAN/VARIETY3 (IR -UBN-9-1-2-1-1
TDK10085 0 00 ! HOMPHS(;PH%ZI?O UBN-9 i 1998-99
TDK10086 1R253-100/HOMPHOOPHAN 1998-99
TDK10087 IR253-100/TDK3 1998-99
TDK10088 IR253-100/IR43070-UBN-507-1-2-2-1 1998-99
TDK10089 PSBRCI10/RD10 1998-99
TDK10090 RD23/TDK1 1998-99
TDK10091 IR253-100/RD6//TDK1 1998-99
TDK10092 PSBRC10/TDK5 1998-99
TDK10093 (TSN6) TDK3/IR43070-UBN-507-1-2-2-1 1998-99
TDK10094 IR36/TDK3 1998-99
TDK10095 IR36/IR43070-UBN-507-1-2-2-1 1998-99
TDK10096 TDK3/TDK1//IR68 1998-99
TDK10097 IR43070-UBN-507-1-2-2-1/CR203//RD10 1998-99
TDK10098 IR68/TDK1 1998-99
TDK10099 (TSNS) IR68/RD10 1998-99
TDK10100 IR36/HOMPHOOPHAN (SKN) 1998-99
TDK10101 TDKS5/TDK1//RD6 1998-99
TDK10102 RD23/TDK3//RD10 1998-99
TDK10103 RD23/TDK3//TDK1 1998-99
TDK10104 RD23/TDK2//TDK1 1998-99
TDK10105 RD23/TDK2//IR43070-UBN-507-1-2-2-1 1998-99
TDK10106 PNG1/ TDK1//TDK1 1998-99
TDK10107 TDK2/CR203//IR43070-UBN-507-1-2-2-1 1998-99
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TDK10108 TDK2/CR203//RD10 1998-99
DESIGNATION No CROSSES YEAR
TDK10109 TDK2/CR203//TDKS5 1998-99
TDK10110 IR36/RD10 1998-99
TDK10111 IR68/IR46463-CPA-5-2-1-1 1998-99
TDK10112 PSBRC10/RD10//RD16 (LOCAL) 1999
TDK10113 IR8/HOMPHOOPHAN 1999
TDK10114 IR253-100/IR43070-UBN-507-1-2-2-1//RD6 1999
TDK10115 RD16 (LOCAL)/DO YUAN 1999
TDK10116 RD16(LOCAL)/IR49571-23-2-2-3-3 1999
TDK10117 RD16(LOCAL)/MEANG GNA 1999
TDK10118 HOMPHOOPHAN/TAKHIAT 1999
TDK10119 TDK1/YUAN DO 1999
TDK10120 TDK1/DO YUAN 1999
TDK10121 IR43070-UBN-501-2-1-1/IR8 1999
TDK10122 IR8/RD6 1999
TDK10123 RD16 (LOCAL)/TDK1 1999
TDK10124 RD23/TDK1/TDKS 1999
TDK10125 IR68/IR46463-CPA-5-2-1-1//TDK3 1999
TDK10126 IR68/IR46463-CPA-5-2-1-1/RD10 1999
TDK10127 TDK1/IR28128-45-2 1999
TDK10128 IR36/IR43070-UBN-507-1-2-2-1//TDK3 1999
TDK10129 IR8/TDK1 1999
TDK10130 IR36/TDK3//TDK1 1999
TDK10131 IR36/HOMPHOOPHAN//TDK1 1999
TDK10132 BLACK 7712/IR253-100 2000
TDK10133 BLACK 7697/TDKS 2000
TDK10134 BLACK7697/TDK1 2000
TDK10135 BLACK7712/TDK5 2000
TDK10136 BLACK7697/IR253-100 2000
TDK10137 BLACK7712/TDK1 2000
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TDK10138 HOMSUPHANEBURY/TDKS5 2000-01
DESIGNATION No CROSSES YEAR
TDK10139 RD15/TDK3 2000-01
TDK10140 RD15/IR253-100 2000-01
TDK10141 SUPHANBURY 90/TDK1 2000-01
TDK10142 SUPHANBURY 90/TSN1 2000-01
TDK10143 HOMSUPHANEBURY/IR68 2000-01
TDK10144 TDK4/IR253-100 2000-01
TDK10145 HOMTHONG/TDK3 2000-01
TDK10146 HOMSUPHANBURY/CR203 2000-01
TDK10147 SUPHANEBURY 60/TDK1 2000-01
TDK10148 SUPHANEBURY 90/TDK3 2000-01
TDK10149 HOMSUPHANBURY/TDK3 2000-01
TDK10150 TDK3/IR42596-B-8-B-3-B 2002-03
TDK10151 IR253-100/HOMTHONG 2002-03
TDK10152 IR57514-PMI-5-B-2-1/CR203 2002-03
TDK10153 TDK3/HOMTHONG 2002-03
TDK10154 TDK3/SUPHANBURY 60 2002-03
TDK10155 RD15/IR253-100 2002-03
TDK10156 RD7/RD15 2002-03
TDK10157 TDK4/IR253-100 2002-03
TDK10158 RD21/RDI5 2002-03
TDK10159 TDK3/RD21 2002-03
TDK10160 TDK3/TDKS 2002-03
TDK10161 RD15/TDK3 2002-03
TDK10162 RD10/TDK4 2002-03
TDK10163 IR57514-PMI-5-B-2-1/NTN1 2002-03
TDK10164 RD10/SUPHANBURY 60 2002-03
TDK10165 TDK3/TDK4 2002-03
TDK10166 HOMSUPHANEBURY/CR203 2002-03
TDK10167 RD15/TDK1 2002-03
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TDK10168 TDK3/TSNI1 2002-03
DESIGNATION No CROSSES YEAR
TDK10169 IR57514-PMI-5-B-2-1/CR203 2002-03
TDK10170 RD10/TDK7 2003
TDK10171 IR57514-PMI-5-B-2-1/CR203//RD15 2003
TDK10172 RD15/TDK1//TDK7 2003
TDK10173 1R253-100/TDK7 2003
TDK10174 TDK3/TDK6 2003
TDK10175 IR57514-PMI-5-B-2-1/NTN1//TDK1 2003
TDK10176 IR253-100/TDK1 2003
TDK10177 IR253-100/HOMTHONG 2003
TDK10178 RD15/IR253-100//TDK1 2003
TDK10179 RD15/ TDK3//NTN1 2003
TDK10180 TDK1/ TDK7 2003
TDK10181 TDK1/ TDK5 2003
TDK10182 TDK1/HOM LAI 2004
TDK10183 TDK1/IR55419-04 2004
TDK10184 TDK1/1R74371-3-1-1 2004
TDK10185 TDK1/ MEUANG NGA 2004
TDK10186 TDK1/ CHAO DENG (Sort) 2004
TDK10187 TDK1/ CHAO AMERICA 2004
TDK10189 TDK1/IKAO 2004
TDK10190 TDK1/IR68 2004
TDK10191 TDK1/RD6 2004
TDK10192 TDK1/ TDK7 2004
TDK10193 TDK1/ NANG NOUANE 2004
TDK10194 TDK1/ TDK4 2004
TDK10195 TDK1/ TSN1 2004
TDK10196 TDK47-B-8-6-1-2-3-B/ CHAO AMERICA 2004
TDK10198 TDK47-B-8-6-1-2-3-B/ CHAO AMERICA 2004
TDK10200 TDK47-B-6-1-2-3-B/ CHAO DENG 2004

104 July - December 2009



The Lao Journal of Agriculture and Forestry, No. 20

Annexure 10: Conti.

TDK 10201 TDK47-B-6-1-2-3-B/ ANG DO 2004

DESIGNATION No CROSSES YEAR
TDK 10202 TDK47-B-6-1-2-3-B/ IR74371-3-1-1 2004
TDK 10203 TDK47-B-6-1-2-3-B/ KHAM 14 2004
TDK 10204 TDK47-B-6-1-2-3-B/ MEUANG NGA 2004
TDK 10205 TDK47-B-6-1-2-3-B/ CHAO 2004
TDK 10206 TDK47-B-6-1-2-3-B/ TDK5 2004
TDK 10207 TDK47-B-6-1-2-3-B/ HOM THONG 2004
TDK10210 IR253-100/ CHAO DENG (Sort) 2004
TDK10211 IR253-100/ IR55419-04 2004
TDK10212 IR253-100/ MEUANG NGA 2004 2004
TDK10213 IR253-100/ HOM 1 2004
TDK10218 (F1) TDK1/TDK7// IR74371-3-1-1 2004
TDK 10219 (F1) TDK1/TDK7// IR755419-04 2004
TDK 10220 (F1) TDK1/TDK7// HOM KEO 2004
TDK10221 (F1) TDK1/TDK7// MEUANG NGA 2004
TDK 10222 (F1) TDK1/TDKS5// ANG DO 2004
TDK 10223 (F1) TDK1/TDKS5// 1 KAO 2004
TDK 10224 (F1) TDK1/TDKS5// HOM 1 2004
TDK 10226 TDK3/ VARIETY 3 2004
TDK 10227 TDK6/ TDK5 2004
TDK 10228 TDK6/ SUPANBURY 60 2004
TDK 10230 TDK5/ MEUANG NGA 2004
TDK10231 TDK7/ IR68 2004
TDK10232 TDK7/ CHAO DENG (Sort) 2004
TDK10233 ANG DO/ MEUANG NGA 2004
TDK 10234 TDK1/ CHAODENG 1 2004-05
TDK 10235 TDK1/ TDK7 2004-05
TDK 10236 TDK5/ TDK21-B-24-19-1-B 2004-05
TDK 10238 TDK7/ Homl 2004-05
TDK 10239 TDK7/ CHAO DENG2 2004-05

105

July - December 2009



The Lao Journal of Agriculture and Forestry, No. 20

Annexure 10: Conti.

TDK 10244 TDKS5/ RD6 2004-05
DESIGNATION No CROSSES YEAR
TDK 10245 TDK5/ CHAO DENG 2 2004-05
TDK 10246 TDK1/ HANG Yi 2004-05
TDK 10247 TDK5/ CHAO DENG 2004-05
TDK 10248 TDK5/ CHAO AMERICA 2004-05
TDK 10249 TDK1/ IR57514-PMI-5-B-1-2 2004-05
TDK 10250 TDK 1/ B6144F-MR-6-0-0 2005
TDK 10251 TDK1/IR57514-TDK-9-1-2 2005
TDK 10252 TDK1/ PNG3 2005
TDK 10253 TDK 1/ HOMSAGNEAM (208£019]1) 2005
TDK 10254 TDK1/ IR55413-01 2005
TDK10255 TDK1/IR71525-19-1-1 2005
TDK10256 TDK 1/ HOMKENCHAN (0120 &nu3u) 2005
TDK 10257 TDK4/ RD6 2005
TDK 10258 TDK?7/ TSNI 2005
TDK 10259 TDK6/ IR62443-2B-7-2-1-2 2005
TDK 10260 TDK7/ B6144F-MR-6-0-0 2005
TDK 10261 TDK7/ HOMSAGHEAM (208£019]1) 2005
TDK 10262 KAO PHONG (1829)9) / MEUNANG NGA 2005
TDK 10263 TDK4/ KDML105 2005
TDK 10264 TDK3/ PNG3 2005-06
TDK 10265 TDK3/PNG1 2005-06
TDK 10266 TDK6/ IR62445-2B-12-12 2005-06
TDK 10267 TDK?7/ PNGI 2005-06
TDK 10268 TDK7/ IR57514-TDK-9-1-2 2005-06
TDK 10269 TDK21-B-6-2-1-B/ B6144F-MR-6-0-0 2005-06
TDK 10270 TDK21-B-6-2-1-B/ IR55423-01 2005-06
TDK10271 TDK37-B-21-1-2-1/ HANG YI 2005-06
TDK 10272 TDK37-B-2-1-2-BHOMPHOOPHAN (019 U3wa) 2005-06
TDK 10273 TDK37-B-3-2-1/ HOMPHOOPHAN (18 ugwav) 2005-06
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TDK10274 TDK10037-B-3-2-1/ HOMPHOOPHAN (18 Jywa) 2005-06
DESIGNATION No CROSSES YEAR
TDK10275 TDK10037-B-3-2-1/ HANG YI 2005-06
TDK10276 TDK27-67-1-1-B / HANG Y1 2006
TDK10277 TDK27-29-2-2-B / HANG Y1 2006
TDK10278 TDK7/HANG YI 2006
TDK10279 TDK27-29-2-2-B/MEUANG 2006
TDK10280 TDK6/IR55423-01 2006
TDK10281 TDK6/B6144F-MR-6-0-0 2006
TDK10282 TDK1/IR55423-01 2006
TDK10283 PHEA KAO/B6144F-MR-6-0-0 2006
TDK10284 PHEA KAO/IR71525-19-1-2 2006
TDK10285 PHEA DEANG/IR55423-01 2006
TDK10286 TDK4/IR62443-2B-7-2-1-2 2006
TDK10287 TDK1/IR62445-2B-12-12 2006
TDK10288 NTNI/KAINOY LUANG 2006
TDK10289 TDKI1/KAINOY LUANG 2006
TDK10290 KIANOY LUANG/TDKS 2006
TDK10291 TSN1/HOM NANG NOUANE 2006
TDK10292 TSN1/KAINOY LUANG 2006
TDK10293 KAINOY LUANG/ HOMNANG NOUANE 2006
TDK10294 TDK1/PNG6 2006
TDK10295 TDK3/TDK6 2006
TDK 10296 TDK3/TDK4 2006
TDK10297 TDK7/MEUANG NGA 2006
TDK10298 TDK4/HOM NANG NOUANE 2006
TDK10299 TSN1/HNN//TSN1 2006-07
TDK10300 TSN1/HNN//KNL 2006-07
TDK10301 TSN1/KNL/TSN1 2006-07
TDK10302 TSNI1/KNL//KNL 2006-07
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