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ABSTRACT

Rice gall midge is an important insect pest of rice, that can be adversely affect
rice in growing regions in South, Southeast Asia and Africa. In Thailand, the damage
of rice form the gall midge has been reported particularly in the North and Northeast.
The damage to rice crop by gall midge can lead to yield losses. To control the gall
midge with chemicals is costly with possible harmful impact to the environment.
Resistant varieties offer one solution for the control of gall midge infestation. Rice
varieties with resistance to the gall midge have been released. These include modern
semi-draft RD4 and RD9 and one, Muey Nawng 62 M selected from a local gall
midge resistant variety. However, RD4 and RD9 have been found to be no longer
resistant to gall midge in farmers’ fields. Moreover, Muey Nawng 62 M has been
susceptible to some populations of gall midge. However, the local rice variety Muey
Nawng is still widely recognized as gall midge resistant in infested areas of Northern
Thailand. Since local rice varieties are genetically diverse, response to gall midge can

be expected to vary with rice genotypes as well as the gall midge population. So, the
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objectives of this study were to assess the extent of gall midge damage and its impact
on rice in farmer’s field and to determine genotypic variation in farmers’ accessions
of Muey Nawng, a local rice variety generally recognized for gall midge resistance.
This study was also conducted to evaluated genetic diversity in different of Muey
Nawng accessions collected from different farmers in different provinces of Northern
Thailand.

A field survey was conducted at Mae Moot village, Mae Win sub district, Mae
Wang district, Chiang Mai province where farmers maintained that the problem of
gall midge damage is common. This study assessed the characteristics of geographic,
climate condition and host plants of the rice gall midge in farmers’ rice field. The
results show that the village’s rice fields were in the foothills and surrounded by
forested mountains. The temperature ranged in 25.5 — 27.7 °C and the rainfall was
more than 1000 mm during the wet season. After rice was harvested, the gall midge
was found in four host plants; Leersia hexandra Sw. (swamp rice grass), Echinochloa
colona (L.) Link (jungle rice), Paspalum scrobiculatum Linn. (rice grass paspalum)
and Ischaemum rugosum salisb. (wrinkle duck-beak). The Leersia hexandra Sw. was
most abundant in this village. Moreover, a field study in the Mae Moot was evaluated
the prevalence of the gall midge in fields of four common farmers’ rice varieties:
Muey Nawng, Phrae 1, RD6 and Nahng Gao and the degree to which they were
damaged by gall midge infestation. The results showed that the number of gall
midges in rice in their response to fluctuated over time was different between rice
varieties. The number of gall midges fluctuated in two cycles: the first gall cycle was
from 4 - 8 weeks after transplanting and the second gall cycle was from 8 - 12 weeks

after transplanting. The number of productive tillers of the four rice varieties varied
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from 8.9 — 12.7 tillers hill™* and number of panicles from 7.5 - 12.5 panicles hill™.
However, the percentage of gall midge infestation measured as % of tillers and hills
with silver shoot, of Muey Nawng and Phrae 1 were much lower than RD6 and Nahng
Gao. The highest percentage of gall midge infestation showed in 10 - 12 weeks after
transplanting. Muey Nawng also had the higher straw dry weight and grain yield than
other varieties. The high percentage of gall midge infestation in RD6 and Nahng Gao
were associated with higher number of unproductive tillers and percentage of unfilled
grain. The results supported farmers’ observation that the local Muey Nawng is
resistant to gall midge infestation.

Twenty accessions of Muey Nawng were collected from different farmer’s
seed in three provinces: Chiang Mai, Nan and Mae Hong Son. The experiment of gall
midge infestation in field condition at Mae Moot village found the reaction to gall
midge infestation among the accessions varied from no gall midge infestation to high
gall midge infestation in the same level as susceptible check San-pah-tawng 1. The
differentiation among the twenty Muey Nawng accessions was found in the number of
productive tillers hill™*, panicles hill"*, unproductive tillers hill*, grain yield, unfilled
grain and plant height. Two gall midge resistant Muey Nawng accessions (MN1 and
MNG6), one moderate resistant Muey Nawng accession (MN20) and two gall midge
susceptible Muey Nawng accessions (MN8 and MN9) identified in farmer’s field and
three checks (susceptible RD6, KDML105 and resistant Muey Nawng 62 M) were
evaluated in one location where gall midge is absent and one location where gall
midge infestation is heavy in susceptible varieties and lighting was provided to
accentuate infestation by the gall midge. In the gall midge absent location, RD6 was

the highest yielding; RD6 and KDML105 also had the highest number of productive
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tillers and panicles. In the presence of gall midge, however, the top yielding were gall
midge resistant MN1, MN6 and Muey Nawng 62 M, while susceptible RD6 yielded
only two thirds of MNG, followed by KDML105 with 68% and susceptible MN8 and
MN9 at 74% of MNG6. The impact of gall midge infestation on susceptible varieties
was also seen in greater number of unproductive tillers and percentage of unfilled
grain.

An experiment tested reaction of the twenty Muey Nawng accessions to six
populations of gall midge from six provinces: Tak, Chiang Mai, Chiang Rai, Ubon
Ratchathani, Nong Khai and Lampang, in comparison with five check varieties: Muey
Nawng 62 M, RD4, RD9 (resistant), RD1 and San-pah-tawng 1 (susceptible) in
greenhouse condition. The results show that the interaction between local Muey
Nawng accessions and gall midge populations was highly significant. The resistant
reactions of Muey Nawng accessions varied form highly susceptible to highly
resistant. The infestation of gall midge populations from different locations was
different among rice varieties. Only one Muey Nawng accession was resistant to all
six gall midge populations.

The genetic variation of twenty Muey Nawng accessions was determined the
morphological character and DNA analysis by microsatellite method. The result
showed genetic variation among and within accessions of Muey Nawng. The genetic
variation within accessions was found in color of husk and apiculus of seed, seed
width, length and thickness, color of leaf blade, leaf sheath, ligule and days to
flowering. Moreover, the genetic variation seed of quality within accessions was
found in percentage of glutinous and non-glutinous and alkaline spreading value.

DNA analysis of twenty Muey Nawng accessions was conducted to determined



genetic diversity by microsatellite method in four microsatellite loci. The genetic
variation of polymorphic allele frequency was in 15 alleles (3.75 alleles per locus).
Genetic diversity of Muey Nawng was revealed by high average gene diversity
(Hs=0.173) and total gene diversity (Hr=0.283). Moreover, high genetic
differentiation among accessions of Muey Nawng (Fst = 0.40) indicated that most
genetic variation was partitioned into among individuals within accessions for 60 %
and the rest 40 % was among accessions.

In conclusion, the infestation by rice gall midge at a given location depends on
the time in the life cycle of the gall midge and rice varieties. Rice varieties differ
markedly in their resistant to gall midge. Moreover, the rice gall midge infestation on
susceptible varieties produced the highest the number of silver shoots and
unproductive tillers, unfilled grain and the lowest the grain yield. The local Muey
Nawng at Mae Moot village was resistant to gall midge and was the highest the straw
dry weight and grain yield, confirming its popularity in this gall midge infested
location. However, the resistance to gall midge was found to vary among the
accessions of Muey Nawng which varied from no gall midge infestation to high gall
midge infestation. The response of different gall midge populations from different
locations were differed in twenty Muey Nawng accessions.  Moreover, the
morphological character and DNA analysis found the genetic variation within and
among accessions of Muey Nawng. Gall midge resistance in the local rice variety
Muey Nawng has been confirmed and can be used to overcome the problem of gall
midge. However, the genetic variation in Muey Nawng, including in the resistance

and susceptibility to different gall midge populations found in this study indicates that



not all accessions of Muey Nawng are equally resistant to all populations of rice gall

midge.
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