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Executive summary

Introduction

Gall nmudge infestation in rice fields of high land have been reported in the past few years.
Rice yield in both dry land and wet land were affected by this insect. Selection and breeding local rice
for tolerant to gall midge may help prevent yield reduction in local areas. In addition, highland rice
germplasm are diverse genetically. This provides genetic resource for special quality, for example Fe

and Zn in rice grain.

Objectives

The objectives of this study were;
1) To select and breed local rice for tolerance to gall midge infestation in local areas.

2) To select local rice varieties with special quality

Research methodologv

The study consisted of three experiments as follow;
1) Evaluation of gall midge infestation and yield of rice varieties in local areas

This experiment was carried out in farmers’ fields in highland of Nan province. Ten rice
varieties and two local checks were grown in two fields, dry land rice at Ban Pa Mee, Na Rai Luang,
Song Khwae District and wet land rice at Ban Nam Kwaeng, Mueang Li, Na Muen District, Nan.
Varieties were arranged in a Randomize Complete Block Design with three replicates. Plot size was
2x5 m with 25x25 cm spacing, three seedlings per hill. Data were recorded for growth, days to
flowering and agronomic characters. Gall midge infestations were inspected at 40 and 80 days after
transplanting. At maturity, each plot was harvested and determined for yield and yield components.

Data were analyzed and lines were selected for using as parents in Experiment 2.

2) Selection and breeding local rice for gall midge tolerance
Twelve populations of two local rice varieties, Ble A and Jao Pluek Dum, which are popular

in the villages, were selected. Farmers’ seed were evaluated for hull and pericarp colors, grain size,



1000 grain weight and alkaline spreading value. Then all populations were sown in pot and one
population from each variety was selected and used as female parents in crossing with lines selected
from Experiment 1. Parents were sown in 5 sowing dates to synchronize flowing. Crosses were made
as 3 sets of Composite crosses with 10 crosses per sets. At maturity, each crosses and parents were

harvested. Seeds were kept at 4 °C and will be sown in next season.

3) Selection of highland rice for special quality

This experiment was carried out in farmers’ fields in highland of Nan province. Ten rice
varieties for special quality nursery, consisted of four special quality rice selections from Chiang Mai
University, two local rice from Nan and 4 rice varieties released from Rice Department, were grown in
two fields, dry land rice at Ban Wang Pai, Na Rai Luang, Song Khwae District and wet land rice at
Ban Nam Kwaeng, Mueang Li, Na Muen District, Nan. Varieties were arranged in Randomize
Complete Block Design with three replicates. Plot size was 2x5m with 25x25 cm spacing, three
seedlings per hill. Data were recorded for growth, days to flowering and agronomic characters. At
maturity, each plot was harvested and determined for yield and yield components. Seed were

sampling, threshed and grain Fe, Zn and anthocyanin determined.

Results
1) Evaluation of gall midge infestation and yield of rice varieties in local areas

There was no gall midge infestation detected in the experimental fields. In the dry land field,
advanced line L2 with gall midge tolerance and photoperiod insensitive gave the highest yield.
Varieties with higher harvest index tended to show better yield. Grain yield of most varieties in wet
land field were doubled those of dry land field and had higher yield than the local checks. In this
condition, varieties with higher seed set and higher harvest index showed higher yield. Advanced lines
with gall midge tolerance were able to grow in both conditions. Two advance lines, CMU-L2 and

CMU-B2 were selected and used as parents in Experiment 2.



2

2) Selection and breeding local rice for gall midge tolerance

Two local rice varieties, Ble A and Jao Pluek Dum were characterized. Both were white rice,
non-glutinous, large grain type with good cooking quality. When grown in pot experiment, genotypic
variation both within and between populations were found for morphological and agronomical
characters in both varieties all population were able to grown and possessed grain yield. Two
populations, Ble A 3 and Jao Pluek Dum 1 had higher uniformity within population and better cooking
quality than other populations. They were used as female parents in crossing with gall midge tolerance
and photoperiod insensitive advanced lines. Five sets of crosses, 50 crosses were made. Seeds will be

sown 1n dry season to produce composite crosses and evaluated in wet season next year.

3) Selection of highland rice for special quality

Rice varieties in the special quality rice nursery could be grown in farmers’ fields with yield
ranged from 118-186 g/m2 in dry land field and 87-321 g/rn2 in wet land field. Special quality in rice
grain was affected by both genotypes and field conditions. For Fe and Zn, those of varieties grown in
wet land were higher than in dry land field. Varieties with high Fe were Kum Hom Mor Chor, Pi Ei
Zu Pluek Fang, Jao Pluek Dum Wang Pai, Nam Roo and Kao Pong Krai. Varieties with high grain Zn
were Pi Ei Zu Pluek Fang, Kum Hom Mor Chor, Nam Roo, Kao Pong Krai and Kum Wang Pai. For
anthocyanin, it was found that Pi Ei Zu Pluek Fang and Kum Wang Pai grown in dry land filed
obtamed the highest concentrations of anthocyanin and double those grown in wet land field. Within

the wet land field, Kum Doi Saked had the highest anthocyanin in grain.

Future work plan

Future plan will be the evaluation and selection of composite crosses between local rice
varieties and advance lines with gall midge tolerance and photoperiod insensitivity. F, generation will
be grown in pot experiment at Chiang Mai University in dry season for F, production. F, generation

will be evaluated and selected in farmers’ fields at Nan province.
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