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Abstract

Diversity of rice cultivars particularly landrace cultivars provide the source of
useful genes for improvement of rice production. At the present, most of rice varieties
are conserved in ex- sifu conservation or genebanks at many institutions. Since 1960s,
adoption of improved rice varieties in many rice-growing countries has lead to
reduction of area planted to traditional varieties. In the Lao PDR, the spread of
improved varieties in most central and southern provinces has increased from 5% of
the provinces’ rice area in 1991 to 70 % in 1999. Traditional varieties and germplasm
diversity are still found in some areas, especially in those provinces that lie outside
the Mekong Valley, including Houaphanh province in the north. Assessment of rice
diversity was undertaken in three villages (Ban Ong, Ban Kan, and Ban Lak Sipsong)
in Samneua district of Houaphanh province of Laos. Using household survey and
open meeting with villagers to identify local varieties grown in each village. The
study comprised three components: (1) A benchmark survey of the use and
management of traditional varieties in the above villages; this survey was undertaken
in April 2002. (2) A field evaluation in the village of Ban Kan of the diversity and
yield range under farming conditions of the most popular lowland variety grown,
Kainoyleung (KNL). This component of the study was undertaken in November 2002.
(3) Detailed controlled experiments undertaken at Chiang Mai University, to examine

the diversity between and within the common traditional rice in varieties grown in the



above villages. This experimental component was undertaken between June and
November 2002.

In each village, 12 households were selected for interview. The average area
of rice grown per household is 1.19 ha in Ban Lak Sipsong, 0.84 ha in Ban Ong and
0.85 ha in Ban Kan. In Ban Lak Sipsong, a larger upland rice area per household, but
the low yield results in a high chronic rice deficit. In case of Ban Kan, the high rice
deficit is the result of unequal area distribution among household and a higher
household size than Ban Ong. A single wet-season rice crop is grown in all villages.

A total of 19 traditional rice varieties are currently being grown by farmers in
the three villages covered by the survey; 15 of these varieties are upland varieties and
4 are lowland varieties. Of the 19 varieties, 16 are glutinous and 3 are non-glutinous.
The number of varieties grown per village ranged from 6 in Ban Lak Sipsong to 12 in
Ban Kan. The number of varieties per household ranged from 1- 5 varieties, with the
average in each village is 2, 3 and 3.5 in Ban Lak Sipsong, Ban Ong and Ban Kan,
respectively. About 41 % and 48 % of farmers in Ban Kan and Ban Ong grew two
varieties in the season, while 76% of farmers in Ban Lak Sipsong have grew three
varieties. No household in the three villages has adopted improved varieties.

The lowland varieties are generally grown as monocultures of one variety in
each field. However, under upland conditions, more than one variety is sometimes
grown in patches in a single field. The method of seed selection at the end of the
growing season varies between lowland and upland conditions. For lowland varieties,
all respondents select every season by marking plots for seed purposes which have a
high percentage of filled grain and which are free of pests and diseases. However, in
the case of rainfed upland rice where respondents mostly many different varieties in
the same field, the process of seed selection has a higher potential to result in a
mixture of varieties. In addition, in Ban Kan and Ban Ong, the upland fields are
regarded as secondary relative to the lowland fields; for this reason, farmers with a
combination of upland and lowland fields pay greater attention to varietal selection in
the lowland fields. However, in the event that households only have upland fields (as
with most households in Ban Lak Sipsong), considerable attention is given to seed
selection and varietal purity. The main characteristics sought in the selection of

varieties are large panicles, lodging resistance, easier threshing, good eating quality,
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and maturity time. The main sources of seed of ‘new’ varieties introduced to village
are in decreasing order of importance: neighboring villages, other districts, barter,
gifts, through relatives and friendly channels.

A detailed study of within variety genetic diversity was made for the most
popular lowland variety grown, Kainoyleuang (KNL) in Ban Kan. A total of 23
farmer’s fields were selected, with 3 samples each 1 m” being harvested for detailed
evaluation. The data collected from each sample site included hill number, tiller
number, panicle number and weighted grain yield. From an area adjacent to each
harvest site, 4 panicles were randomly selected for measurement of spikelet number
and percentage of filled grain. At the same time, information was recorded on lemma
and palea pubescence, number of tillers with leaf blade pubescence, number of
panicles with awns, and off-type plants. The Shannon Diversity Index (H’) of each
character was used to measure diversity. For individual fields the H’ value for lemma
and palea pubescence ranged from 0 to 0.125, awning from 0 to 0.428 and leaf blade
pubescence from 0.021 to 0.176. Off-type panicles were found in 11 fields, the
frequency ranging from 1.17% to 3.47%.

On average (+ standard deviation) 23£3, 15115, 172415, and 88+3 of
hills/m?, panicles/m®, grain panicle”, and percent of filled grain respectively. The
mean and standard deviation of yield on farmers’ field was 4.15+0.53 t/ha, with a
range from 3.45 t/ha to 5.67 t/ha. About 70 % of the total fields the yield was ranged
between 3.5 t/ha to 4.5 t/ha. The field close to the village and primary canals yielded
higher than general fields.

In the experiments undertaken at Chiang Mai University, the diversity was
examined for nine seed lot samples of six of the common varieties grown in the three
villages covered by the field survey. They comprised three seed lot samples
Kainoyleuangl (KNL 1) and two seed lot samples of Kaochaohang (KCH). Each of
the Kaopu (KP), Kaodon (KD), Kaolai (KL) was one seed lot sample. A total of 23
traits were characterized using the Standard Evaluation System for Rice (SESR). The
H’ was used to calculate the diversity within and between varieties for each of the
traits examined.

Of the 9 seed lots that were sown, within seed lot variation was found in all or

almost all seed lots in awning, the colour of seed coat, apiculus, lemma and palea and
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sterile lemma. There were some variations in flag leaf angle (H> = 0.66 — 1.26) and
apiculus colour (H* = 0.19 — 0.95) in all seed lots and in ligule colour (H’ = 0.32 —
1.00) in all but one of the seed lots. The 3 seed lots of lowland rice variety KNL
showed no variation in the colour of leaf blade, basal leaf sheath, collar, auricle, but
variation in leaf blade pubescences (H’ = 0.37 — 0.85), lemma and palea pubescences
(H” = 0.65 — 0.73), flag leaf angle (H> = 0.78 — 0.90), and awning (H* = 0.31 — 0.67)
and the colour of ligule (H” = 0.66 — 0.68), apiculus (H’ = 0.19 — 0.58), seed coat (H’
=0.26 — 0.58), lemma and palea (H’ =0.63 —0.77). The highest diversity was found
in awning in KCH1 (H’ =1.18), KCH2 (H’ = 1.21) and KNL1 (H’ = 0.79).

This study has found that there are still several local varieties of rice grown in
the study area. Considerable diversity exists between these varieties, between seed
lots of wvarieties with the same name and within seed lots has been indicated by
assessment morphological characteristics. Detailed studies of Kainoyleung (KNL)
have shown that it (1) yielded relatively well on farmers’ fields (mean from 23
farmers’ fields 4.15+0.53 t/ha compared with the national average from 1999 to 2001
of 3.04 t/ha) and the provincial average of 3.24 t/ha; (2) contain much variation within
individual seed lots and between different seed lots maintained by different farmers.
These finding on diversity in the rice germplasm should be verified with further
studies. These may involve progeny testing to confirm genetic basis for the variation

observed as well as molecular analyses to detect genetic variation that are not visible.



