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Study of the Genetic Diversity of Khao Kai Noi
(Small Chicken Rice) Rice Germplasm by Morphological
Characters

Kongpanh KANYAVONG', Nyot PHACHOMPHONH?, Chay
BOUNPHANOUSAY!, Somphanh PASOUVANG?, Noel BOUATHONG”
and Chanthakhone BOUALAPHANH'

Abstract

Lao PDR is recognized as one of the centers of genetic diversity of traditional rice
varieties, with the number of traditional Lao varieties which have been collected and
are now being maintained in the International Rice Germplasm Bank, being among the
highest any individual country in the world. It is recognized that some characteristics of
the traditional varieties have the potential to make a significant contribution to future rice
breeding programs. Understanding the nature of the genetic diversity, within and between
populations, can help make informed conservation decisions, in situ and ex sifu. The
objective of this study was to determine genetic diversity, within and between populations,
of a collection of a local Lao rice variety called Khao Kai Noi (Small chicken rice). Khao
Kai Noi is a tropical japonica, or javanica type. A total of 26 populations of the variety,
collected from farmers in the two northeastern provinces of Houahanh and Xieng Khoung
in Lao PRD, were the focus of the study.

Three groups of Khao Kai Noi have been defined, based on the color of their glumes -
Kai Noi Deng (red), Kai Noi Lai (striped) and Kai Noi Leuang (yellow). Plants grown from
the seed were evaluated for their morphological (qualitative and quantitative) characters,
milling quality, eating quality, aroma, and seed viability. The 26 populations involved in
the study were grown in the 2011 wet season at the Rice and Cash Crops Research Center
(RCCRC) in Vientiane Municipality.
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Variation was found within and between population in grain characteristics, such as
color of husk and apiculus, from dark red to dark purple and dark brown, spikelet awning
and 100-grain weight. There was no variation within and between populations in color
of the grain seed coat, indicating that all 3 groups of Khao Kai Noi are entirely glutinous
(waxy). There was only small variability in the color of stigma, sterile lemma and spikelet,
but no variability in color and shape of ligules, leaf blades, leaf sheaths and auricles. The
assessment of eating quality of the three types found that Kai Noi Lai was softer, more
aromatic and tastier that the other two types; it also better retained its eating quality on
cooling. All three types lost all aroma after three hours cooking, but retained their softness.
From 26 samples, 6 gave relatively high yields (2,800-3,500 kg/ha) when compared with
check varieties. The combination of higher altitude and cooler climate where Kao Kai Noi
is grown, probably contributes to their growth and superior quality.

Key word: Khao Kai Noi, genetic diversity, aromatic, eating quality.
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ala | LG Sxuodu k209 | Doy “”‘Z”?“ LD | LeM | LgD | LgM
(«D0)
1 14095 | tnusuwng XK P 1130 19 | 51468 | 103 | 33.508
2 14105 | tnuswny XK PhX 1100 19 | 32303 | 103 | 17.953
3 14113 | tnuswag XK PhX 1087 19 | 61.161 | 103 | 11.186
4 14110 | nUsuaae XK Koun 1089 19 | 35169 | 103 | 32.763
5 14124 | InUsgag HP CN 988 20 | 47.555 | 103 | 99.674
6 | 14108 | inUsuay XK Koun 1082 19 | 32835 | 103 | 36.936
7 | 14106 | nuswadson | XK PhX 1105 19 | 3235 | 103 | 17.975
8 | 14112 | tnUsmanwon | XK | Koun 1118 19 | 36235 | 103 | 28.445
9 | 14097 | indssawoa XK p 1150 19 | 52242 | 103 | 33.202
10 | 14099 | IndUsuavewcy XK p 1220 19 | 56.853 | 103 | 39.121
11 | 14127 | indsuiiiey HP CN 1073 20 | 2736 | 104 | 7.113
12 | 14125 | inUsufioy HP CN 938 20 | 42412 | 104 | 3.996
13 | 14114 | inUsufioy XK PhK 1093 19 | 60373 | 103 | 10.825
14 | 14096 | invssiiey XK P 1128 19 | 51468 | 103 | 33.508
15 | 14101 | nUsucfiey XK P 1170 19 | 5599 | 103 | 37.803
16 | 14103 | tnUsuciiey XK PhX 1100 19 | 29.93 103 | 11.452
17 | 14107 | ndUsuidiey XK PhX 1105 19 | 3235 | 103 | 17.975
18 | 14109 | nusufiey XK Koun 1088 19 | 32463 | 103 | 37.611
19 | 14111 | nUsuidiey XK Koun 1089 19 | 35169 | 103 | 32.763
20 | 14116 | nUsuciey HP VX 698 20 | 56.699 | 104 | 28.337
21 | 14117 | inUsuidiey HP VX 695 20 | 36.757 | 104 | 29.326
22 | 14118 | ndsucfiey HP VX 663 20 | 34343 | 104 342
23 | 14120 | tnUsuciiey HP VX 893 20 | 42316 | 104 | 23.027
24 | 14121 | Wndsuifiey HP CN 1016 20 | 43.453 | 104 82
25 | 14122 | tnUsuifiey HP CN 1002 20 | 46.686 | 103 | 97.265
26 | 14123 | tnUsuifiey HP CN 988 20 | 47.555 | 103 | 99.674
27 | @o8u | TDKI
28 | Gofu | mousIMmey
Variety (V)= quodu
wagtno: LG no. = canz‘ﬁmauymummnc’é‘qaegma, XK = g]92099, HP=aiod,
P=cﬁejgcu:n, PhX = e991g, Koun = qu, PhK = gjno, VX = ap‘t_;a, CN = gacole,
LtD = (Fugrmay (8989), Ltm = (Fugemay (V009), LgD = (JUKd9 (8939) tar
LeM = (Suwo9 (Soo).
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Table 1: Distribution of Khao Kai Noi from Xieng Khouang and Houa Phan Provinces

No. | LG. Variety name | Province | District At:::;de LtD LtM LgD LgM
1 14095 Kai noi deng XK P 1130 19 51.468 103 33.508
2 14105 Kai noi deng XK PhX 1100 19 32.303 103 17.953
3 14113 Kai noi deng XK PhX 1087 19 61.161 103 11.186
4 14110 Kai noi lay XK Koun 1089 19 35.169 103 32.763
5 14124 Kai noi lay HP CN 988 20 47.555 103 99.674
6 14108 Kai noi lay XK Koun 1082 19 32.835 103 36.936
7 14106 Kai noi lay dam XK PhX 1105 19 3235 103 17.975
8 14112 Kai noi lay dam XK Koun 1118 19 36.235 103 28.445
9 14097 Kai noi lay dam XK P 1150 19 52.242 103 33.202
10 14099 Kai noi lay dam XK P 1220 19 56.853 103 39.121
11 14127 Kai noi leuang HP CN 1073 20 27.36 104 7.113
12 14125 Kai noi leuang HP CN 938 20 42.412 104 3.996
13 14114 Kai noi leuang XK PhK 1093 19 60.373 103 10.825
14 14096 Kai noi leuang XK P 1128 19 51.468 103 33.508
15 14101 Kai noi leuang XK P 1170 19 55.99 103 37.803
16 14103 Kai noi leuang XK PhX 1100 19 29.93 103 11.452
17 14107 Kai noi leuang XK PhX 1105 19 3235 103 17.975
18 14109 Kai noi leuang XK Koun 1088 19 32.463 103 37.611
19 14111 Kai noi leuang XK Koun 1089 19 35.169 103 32.763

20 14116 Kai noi leuang HP VX 698 20 56.699 104 28.337
21 14117 Kai noi leuang HP VX 695 20 36.757 104 29.326
22 14118 Kai noi leuang HP VX 663 20 34.343 104 342
23 14120 Kai noi leuang HP VX 893 20 42316 104 23.027
24 14121 Kai noi leuang HP CN 1016 20 43.453 104 82
25 14122 Kai noi leuang HP CN 1002 20 46.686 103 97.265
26 14123 Kai noi leuang HP CN 988 20 47.555 103 99.674
27 S8y | TDKI
28 Fo8u Hom sang thong

V = Variety

Remark: LG no. =Lao Genebank no., XK=Xieng Khouang, HP=Houa Phan, P=Pek District,
PhX=Pha Xay Dist., Koun=Khoun Dist., PhK=Phou Kout Dist., VX=Vieng Xay Dist., CN=Cam
Neua Dist., LtD=t§ugsnuau($hs9) Ltm=c§uzvmay (Soa9), LgD=tFvuog (Sha9), uav
LeM=§vuo9 (S009) LeM = (§uwog (Soaa).
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Table2: Diversity of grain character within and between Khao Kai Noi population from 26

samples
LG Variety name Glume color Seed coat color Endosperm type 100 grain weigth
Straw Straw with black stripe Straw with brown stripe Brown Dark brown H' White (9)
14095 Kai noi deng 13 0 0 79 8 0.654 Opaque glutinous 2.44
14105 Kai noi deng 0 0 46 6 48 0.878 Opaque glutinous 2.01
14113 Kai noi deng 26 0 0 39 35 1.085 Opaque glutinous 2.31
14110 Kai noi Lai 71 13 0 16 0 0.802 Opaque glutinous 2.49
14124 Kai noi Lai 90 8 0 2 0 0.375 Opaque glutinous 2.39
14108 Kai noi Lai 57 25 0 18 0 0.976 Opaque glutinous 2.74
14106 Kai noi Lai 83 0 4 13 0 0.549 Opaque glutinous 2.66
14112 Kai noi Lai 71 12 0 17 0 0.799 Opaque glutinous 2.67
14097 Kai noi Lai 45 45 0 10 0 0.949 Opaque glutinous 2.72
14099 Kai noi Lai 86 19 0 5 0 0.595 Opaque glutinous 2.93
14127 Kainoi Leuang 26 73 0 1 0 0.626 Opaque glutinous 2.36
14125 Kai noi Leuang 83 16 0 1 0 0.494 Opaque glutinous 2.56
14114 Kai noi Leuang 78 14 0 8 0 0.671 Opaque glutinous 2.80
14096 KainoiLeuang 96 1 0 3 0 0.190 Opaque glutinous 2.48
14101 Kainoi Leuang 98 2 0 0 0 0.098 Opaque glutinous 2.30
14103 Kainoi Leuang 70 21 0 9 0 0.794 Opaque glutinous 2.51
14107 KainoilLeuang 95 0 0 5 0 0.199 Opaque glutinous 2.62
14109 Kainoi Leuang 84 14 0 2 0 0.500 Opaque glutinous 2.45
14111 Kainoi Leuang 63 34 0 3 0 0.763 Opaque glutinous 2.39
14116 Kai noi Leuang 80 19 0 1 0 0.540 Opaque glutinous 247
14117 Kainoi Leuang 87 13 0 0 0 0.386 Opaque glutinous 2.35
14118 Kai noi Leuang 91 9 0 0 0 0.303 Opaque glutinous 2.42
14120 Kainoi Leuang 79 15 0 6 0 0.640 Opaque glutinous 2.32
14121 Kai noi Leuang 91 9 0 0 0 0.303 Opaque glutinous 2.62
14122 Kai noi Leuang 81 12 0 7 0 0.611 Opaque glutinous 2.27
14123 Kai noi Leuang 5 95 0 0 0 0.199 Opaque glutinous 2.47
TDK1 0 0 0 0 100 0.000 Opaque glutinous 3.00
Hom sang thon¢ 100 0 0 0 0 0.000 Opaque glutinous 2.70
LSDg 05 225
CV% 5.05
Min 2.01
Max 3.00
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Table 3: Little chicken grain length, width and thick (mm) from 26 samples

No. LG . Variety Name Length Width Thick Length/width

Av Sd Cv(%) Av Sd Cv(%) Av Sd Cv(%) Av Sd Cv(%)

1 14096 Kai noi deng 7.06 0.07 3.77 3.60 0.07 7.39 234 0.02 6.22 196 0.11 17.09
2 14105 Kai noi deng 6.69 0.05 3.23 3.45 0.04 545 239 0.06 995 2.00 0.09 14.76

3 14113 Kai noi deng 6.59 026 7.76 3.30 0.14 11.40 2.22 0.06 11.36 2.00 0.0- 14.77

4 14110 Kai noi Lai 722 0.18 594 3,65 0.11 8.92 2.14 0.12 16.20 1.98 0.10 16.01
5 14124 Kai noi Lai 7.21 0.18 5.83 3.66 0.11 9.19 240 0.06 10.51 1.97 0.11 16.54
6 14108 Kai noi Lai 726 023 6.53 3.56 0.04 579 237 0.04 8.69 2.04 0.05 11.27
7 14106 Kai noi Lai 743 033 7.76 3.62 0.08 8.05 236 0.04 7.97 2.05 0.05 10.65
8 14112 Kai noi Lai 724 020 6.15 3.62 0.08 8.05 224 0.05 9.93 2.00 0.08 14.56
9 14097 Kai noi Lai 7.07 0.08 3.94 3.52 0.01 3.38 223 0.06 10.67 2.01 0.08 13.98

10 14099 Kai noi Lai 6.57 026 7.99 3.40 0.07 7.82 2.32 0.01 3.62 193 0.13 18.85

11 14127 Kainoi Leuang 6.77 0.13 541 347 0.02 420 2.34 0.02 6.22 195 0.12 17.72
12 14125 Kainoi Leuang 6.70 0.18 6.40 3.29 0.15 11.71 2.27 0.03 7.41 2.04 0.06 11.93
13 14114 Kainoi Leuang 6.58 0.27 7.88 3.35 0.11 9.72 2.34 0.02 6.22 196 0.11 16.90
14 14096 Kainoi Leuang 7.34 0.27 7.06 3.51 0.01 2.40 225 0.04 9.15 2.09 0.02 6.83
15 14101 Kainoi Leuang 6.98 0.01 1.70 3.57 0.05 6.23 2.35 0.03 7.16 1.96 0.12 17.46
16 14103 Kainoi Leuang 6.60 0.25 7.64 3.53 0.02 4.13 2.35 0.03 7.16 1.87 0.18 22.50
17 14107 Kainoi Leuang 7.08 0.08 4.11 3.45 0.04 545 225 0.04 9.15 2.05 0.05 10.67
18 14109 Kainoi Leuang 6.69 0.05 3.23 3.38 0.08 8.62 2.24 0.05 9.93 2.04 0.06 11.78
19 14111 Kainoi Levang 6.79 0.12 5.11 3.52 0.01 3.38 228 0.02 6.39 1.93 0.14 19.05
20 14116 KainoiLeuang 6.84 0.08 4.26 3.47 0.02 420 2.39 0.06 995 197 0.11 16.46
21 14117 Kainoi Levang 6.79 0.12 5.11 3.58 0.06 6.64 2.38 0.05 9.35 1.90 0.16 20.95
22 14118 KainoiLeuang 7.12 0.11 4.72 3.55 0.04 5.30 2.33 0.01 5.10 2.01 0.08 14.18
23 14120 Kainoi Leuang 6.98 0.01 1.70 3.61 0.08 7.73 2.30 0.01 3.66 193 0.13 18.78
24 14121 KainoiLeuang 7.10 0.10 4.43 3.54 0.03 475 223 0.06 10.67 2.01 0.08 14.18
25 14122 Kainoi Levang 6.90 0.04 2.99 345 0.04 545 236 0.04 797 2.00 0.08 14.56

26 14123 Kainoi Leuang 6.95 0.01 1.21 3.41 0.06 7.40 2.33 0.01 5.10 2.04 0.06 11.81

Mean 6.96 3.50 2.31 1.99

27 27 TDK1 10.21 2.14 14.34 2.80 0.44 23.82 2.08 0.14 18.01 3.65 1.08 28.49

28 28 Hom sang thong 9.82 1.87 1391 2.54 0.63 31.21 1.89 0.28 27.79 3.87 1.23 28.74

Remark: 100 grain sample
Av = Average
Sd = Standard deviation

CV%

% coefficient of variation
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