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ÀàÌÅëÀÅàãÌ×ÑèÌâÁ¿àËíÌËàÌÍ³×ãÍÍÆà×ÌàÓêÅñ×ÌÝŠ×Ó æÈ‹ÈáâÌêÌÔïŠâÁÈËêÓêÍ³×Öß 
ÍàÈÝîÌãÝÃ Ôïñ Í‹àÌÌàÝèÃÌ‹ÜÇ, âÓìÜÃÜàÈÅßÑÜÌ, ãÁ×ÃÅßØ×èÌÌßâÁÈ åÌÆŠ×ÃÖßÈïÐíÌÎê 
2008 ãÖß 2009. ÝïÍãÍÍÀàÌËíÈÖÜÃ Randomized Complete Block Design (RCBD) Îß 
ÀÜÍÈ‹×Ç 2 ÆŸ –ãÖß 2 Éí×–ÔìÌ– Âì: Éí×–ÔìÌ–ËíÌ–ËàÌ –ãÓŠÌåÆ‹–ãÌ×–ÑèÌ–âÁ¿àÙÞ×–âÓìÜÃÃà (ÑèÌ–ÑºÌ–
âÓìÜÃ) –ãÖß Éí×–ÔìÌ–ÜŠÜÌ–ãÜ (âÁ¿àÙÞ×–ËŠà–ÈÜÀ–Âá 11 (ÑèÌ–ÎèÍÎîÃ). ÀàÌ–ÅëÀÅà–ãÌ×–ÑèÌ–âÁ¿à–ËíÌ–
ËàÌ–ÉçñãÓÃÍ³×–åÌ–Â´ÃÌ¸ Ö×ÓÓê–ËèÃ–ÚíÈ 48 ÆßÌéÈ–ËíÈ–ÖÜÃ, Æ±ÃåÌ–Ì´Ì ÎßÀÜÍ–Óê–ãÌ×–ÑèÌ–ÑºÌ–âÓìÜÃ 
(11), –ãÌ×–ÑèÌ–ÎèÍÎîÃ (24) –ãÖß ÅàÇ–ÑèÌ (13). –ãÌ×–ÑèÌ –ãÖß ÅàÇ–ÑèÌ–âÁ¿à–âÛ³àÌ¸ –ãÓŠÌæÈ‹ÂèÈ–
âÖìÜÀ–Óà–ÄàÀ–ÅïÌ–Â¿Ì–Â×òà–âÁ¿à –ãÖß ÑìÈ–âÅÈÊßÀéÈ (Ìà–ÑÜÀ, ÌßÂÜÌÛ×Ã–×ÞÃ–ÄèÌ), ÅïÌ–Î‹ÜÃ–
ÀèÌ–ÑìÈ (ÅàÖàÂá, ÌßÂÜÌÛ×Ã–×ÞÃ–ÄèÌ), ÅïÌ–Â¿Ì–Â×òà–âÁ¿à –ãÖß ÁßØÇàÇ–ãÌ×–ÑèÌ–ÑìÈ–ËŠà–Æß–äÌ 
(–ãÁ×Ã–ÅßØ×èÌ–Ìß–âÁÈ) –ãÖß ÅïÌ–Â¿Ì–Â×òà –ãÖß ÁßØÇàÇ–ãÌ×–ÑèÌ–âÁ¿à–äÑÌ–ÃàÓ (–ãÁ×Ã–ÄáÎà–
ÅèÀ).

ÏŠàÌ–ÀàÌ–ÅëÀÅàÅß–ãÈÃ–åØ‹–âØèÌ–×Šà, –ãÌ×–ÑèÌ– ãÖß ÅàÇ–ÑèÌ –ËêñÓê–Â×àÓ–ÜŠÜÌ–ãÜÉ¡ÀàÌ–
ËáÖàÇ–ÁÜÃ–Í³× À×ŠàãÌ×–ÑèÌ–ÑºÌ–âÓìÜÃ ÂìÈèñÃÌêò: ÏíÌ–ÀàÌ–ÅëÀÅà–åÌ 2 ÖßÈï–É¡–âÌìñÜÃÀèÌ 2008 
–ãÖß 2009 –âØèÌ–×Šà Óê–ÑÞÃ–ãÉŠ 1 –ãÌ×–ÑèÌ–âË³à–Ì´Ì (–âÁ¿à–æÀŠ–Ì‹ÜÇ–ãÈÃ LG140124, ÑèÌ–ÑºÌ–âÓìÜÃ) 
Óê–Â×àÓ–ËíÌ– ËàÌ–Èê (Resistant) É¡ÀàÌ–ËáÖàÇ–ÁÜÃ–ãÓÃÍ³× (–âÎê–âÆèÌ–ÀàÌ–ËáÖàÇ–ÁÜÃ–Í³× –ÔïŠ–åÌ–
ÖßÈèÍ–Éœ–À×Šà 5%). Ñ‹ÜÓ–ÈÞ×–ÀèÌÌ¸, Óê 2 –ãÌ×–ÑèÌ–ÎèÍÎîÃ (–ËŠà–ÈÜÀ–Âá 25 –ãÖß –ËŠà–ÈÜÀÂá 
42) Óê–Â×àÓ–ËíÌ–ËàÌ–ÎàÌ–ÀàÃ (Moderate resistant) É¡ÀàÌ–ËáÖàÇ–ÁÜÃ–ãÓÃÍ³× (âÎê–âÆèÌ–ÀàÌ–
ËáÖàÇ–ÁÜÃ–ãÓÃÍ³×– ÔïŠ–ÖßØ×ŠàÃ 6-15%). ÌÜÀÄàÀ–Ì´Ì, –ãÌ×–ÑèÌ –ãÖß ÅàÇ–ÑèÌ–Åñ×ÌÛàÇ 
–ãÓŠÌÓê–Â×àÓ–ÜŠÜÌ–ãÜ–ÎàÌ–ÀàÃ (Moderate susceptible) –ãÖß Óê–Â×àÓ–ÜŠÜÌ–ãÜ–ÅïÃ (Susceptible) 
É¡ÀàÌ–ËáÖàÇ–ÁÜÃãÓÃ–Í³× –âÆªÃâÎê–âÆèÌ–ÀàÌ–ËáÖàÇ–ÁÜÃ–ãÓÃÍ³×– ÅïÃ–À×Šà 51% ÁºÌ–æÎ.

–ãÌ×–ÑèÌ–ÎèÍÎîÃ (–ËŠà–ÈÜÀ–Âá 25 –ãÖß ËŠà–ÈÜÀ–Âá 42) –âØèÌ–×Šà Óê–Â×àÓ–ËíÌ–ËàÌ–ÎàÌ–ÀàÃ 
–É¡–ÀàÌËáÖàÇ–ÁÜÃãÓÃ–Í³×, –ãÉŠ–ãÌ×–ÑèÌ–È¨Ã–À×Šà–Ì¸ Óê–Â×àÓ–ÅàÓàÈ–Î³Ã–ãÙÃ–ËíÈ–ãËÌ–ÂìÌ–æÈ‹–
ÄàÀ–É¿Ì–Ë¯–ÊìÀ–Í³×ËáÖàÇ –––äÈÇ–ÏŠàÌ–Áß–Í×ÌÀàÌ–×é×èÈ–ÀàÌ–ÅèÍ–ÎŠÞÌ –ãÖß Å‹àÃÂß–äÕ–äÓ–äÆÓ–åÚŠ 
(Translocating assimilated). ÅßÌ´Ì, –ãÌ×–ÑèÌ–È¨Ã–À×Šà–Ì¸ –âØèÌ×Šà Óê–Â×àÓ–âÚàß–ÅíÓ–åÌ–ÑºÌËñêƒ–Óê–
ÀàÌÖßÍàÈ–ÝîÌ–ãÝÃ–åÌ–ãÉŠÖß–Îê– âÆ¨Ì: –âÓìÜÃÑß–ÖàÌ–æÆ, –âÓìÜÃÜàÈ–ÅßÑèÃ–ËÜÃ –ãÖß –âÓìÜÃÜàÈ–
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Åß–ÑÜÌ, –ãÁ×ÃÅßØ×èÌ–Ìß–âÁÈ. –âÊéÃ–ÔŠàÃ–åÈ–ÀçÉàÓ, ÀàÌ–ÅëÀÅà–È‹àÌ–Â×àÓ–ÛàÀ–ÛàÇ–Æê×ß–ÀáÓß–
ÑèÌÁÜÃãÓÃ–Í³× –ãÖß ÅàÖé–Öß×é–ËßÇà–ÁÜÃ–É¿Ì–âÁ¿à –âÎèÌÉ¿ÌÀàÌ–ÎèÍ–Éí× –ãÖß ÖßÈèÍ–Â×àÓ–
ËíÌËàÌ–ÁÜÃ–ãÌ×–ÑèÌ –ãÖß ÅàÇ–ÑèÌÉ¡ãÓÃ–Í³× –åÌ–ÖßÍíÍ–Ìé–â×È–×éËßÇàãÉÀ–ÉŠàÃ–ÀèÌ ÓêÂ×àÓ–
ÅáÂèÌ –ãÖß Äá–âÎèÌ–Äß–É‹ÜÃ–æÈ‹–ÅìÍÉ¡–ÅëÀÅà–åÌ–Á´ÌÉ¡æÎ –âÑ²Ü–âÎèÌ–ÍŠÜÌ–ÜêÃ–åÌ–ÀàÌ×àÃ–ãÏÌÀàÌ–
ÎèÍÎîÃ–ãÌ×–ÑèÌ–åÌ ÅÎÎ Öà×.
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Development of Gall Midge Resistant Lowland Rice 
Varieties in Lao PDR 

Dr. Soulaphone Inthavong1, Khamboan Vongsout2, Phoumi Inthapanya3 and 
Dr. J.M. Schiller4

  
Abstract

 The Asian rice gall midge (RGM), Orseolia oryzae (Wood-Mason) is a serious pest of 
rice in most of Asia including Laos. Most improved varieties currently being recommended 
in Laos are susceptible to gall midge damage, and it is a major yield constraint in wet-season 
lowland rice crops in parts of Central and Southern Laos. This study was undertaken as part 
of a program for the development of gall midge resistant improved varieties.  An evaluation of 
relative gall midge susceptibility of traditional lowland varieties, improved lowland varieties, 
and breeding lines was carried out during the 2008 and 2009 wet-seasons, in a gall midge 
“hot spot” in Nahang-Noi village, Atsaphone district of Savannakhet province. A total of 48 
entries (comprising 11 traditional varieties, 24 improved varieties and 13 promising lines) 
were assessed for gall midge resistance. The entries included a resistant check (the traditional 
variety Muang Nga), and a known susceptible check (the Lao improved variety, Tha Dok 
Kham 11 (TDK11).  The varieties and breeding lines were sourced from the National Rice 
and Cash Crops Research Center and the Plant Protection Center near Vientiane Capital, the 
Thasano Rice Research and Seed Multiplication of Savannakhet Province, and the Phone 
Ngam Rice Research and Seed Multiplication Center of Champassak Province. 

The results showed that compared with local varieties, the improved varieties and 
promising lines were generally more susceptible to gall midge, with a wide range of levels of 
infestation. In the 2008 and 2009 wet-seasons, only one entry, the local variety, Kai Noi Deng 
(LG14024), exhibited resistance to gall midge damage, with less than 5% of silver shoots; a 
further two entries (TDK25 and TDK42) were classified as being moderately resistant (with 
6-15% silver shoots); the remaining 45 entries were classified as susceptible, with more than 
51% of silver shoots. 

The two improved varieties, TDK25 and TDK42 exhibited a relative lower level of gall 
midge susceptibility than other improved varieties, with both varieties showing an ability to 
compensate for gall midge damage.  These varieties might therefore be more appropriate than 
varieties currently being used, in this locality and in other areas reporting high levels of gall 
midge damage throughout the country, including the districts of Phalanxay, Atsaphangthong 
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and Atsaphone in Savannakhet province. However, the assessment of potential of these 
varieties needs to be undertaken in different areas with chronic gall midge problems, as well 
as under the different growing conditions in the lowland environment throughout the country. 

Key words: Savannakhet, gall midge, varieties, and breeding lines.
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Introduction

The Asian rice gall midge (RGM), 
Orseolia oryzae (Wood-Mason) (Diptera: 
Cecidomyiidae) is a serious pest of rice 
in Asia, including Laos (Inthavong 1999, 
Harris et al., 2003). It was first referred to 
in Laos by Hill (1975). In the mid 1990s, 
internationally gall midge damage in rice 
crops was estimated to cause annual losses 
of at least US$ 550 million (Herdt 1996), 
while more recent estimates for eastern 
and southern India alone were estimated 
at US$80 million annually (Mathur et 
al., 2004).The gall midge maggots feed 
internally on the growing point of the tillers, 
converting them to sterile galls called ‘silver 
shoots’ or ‘onion leaf’, which Lao farmers 
easily recognize and call “bua”. Host plant 
resistance is the single most effective means 
of controlling this Dipteran pest of rice 
(Dale 1994; Katiyar et al., 1995 and Bentur 
et al., 1996). This is the approach being used 
in Laos. 

In Laos, approximately 80% of total 
area used for rice cultivation (approximately 
870,000 ha in 2009) is planted to high-
yielding improved varieties (DOA 2009).  
However, most of the recommended 
improved varieties are more susceptible 
to rice gall midge damage than the local 
varieties that have been used until recently 
(Lao-IRRI 2001). In India, where gall midge 
has also been a problem, the incidence of the 
pest has also increased with the widespread 
cultivation of dwarf and high-yielding 
cultivars (Krishnaiah 2004).

The systematic screening and 
evaluation of rice varieties (both improved 
and local varieties) in Laos, to identify 
gall midge resistant donors, was initiated 
in 1998-99. In the early studies, only one 
local glutinous, Muang Nga, was identified 
as having a high level of resistance (with 
damage to less than 5% of tillers). This 
variety was then used in the national 
program which commenced in 2006, aimed 
at the development of gall midge resistant 
varieties. Although significant advances 
have been made in the development of 
breeding lines with improved resistance to 
gall midge, no improved rice varieties with 
gall midge resistance have been released as 
of 2010.

In the wet-seasons of 2008 and 2009, 
a detailed study of the relative resistance of 
breeding lines and improved varieties to gall 
midge, was undertaken in the gall midge 
‘hot spot’ Nahang-noi village in Atsaphone 
district of Savannakhet province.  An on-
farm, farmer participatory approach has 
been used in the study, which is scheduled 
to continue through until the end of 2011.  
Preliminary results of the study are presented 
in this report.

Materials and Methods

A total of 48 entries (composing 11 
traditional varieties, 24 improved varieties 
and 13 promising lines) were assessed for 
gall midge resistance. The entries included 
a resistant check (the traditional variety 
Muang Nga) and a known susceptible 
check (the Lao Improved variety Tha 
Dok Kham 11 (TDK11). The varieties 
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and breeding lines were sourced from the 
National Rice and Cash Crops Research 
Center and the Plant Protection Center 
near Vientiane Capital, the Thasano Rice 
Research and Seed Multiplication Center of 
Savannakhet province, and the Phon Ngam 
Rice Research and Seed Multiplication 
Center of Champassak province (Table 1). 
The experimental design was based on two 
replications.

Using 120 x 220 cm plots and 
50 hills per test cultivar, individual 25 
day old seedlings were transplanted into 
hills using a 20 x 20 cm hill and row 
spacing. All plots received a fertilizer 
application the equivalent of 60:15:15 kg/
ha of N:P2O5:K20, with part of the N being 
applied as split applications at 25 and 45 
days after transplanting. In the 2008 wet-
season, sowing took place on 13 June and 

Plate 1.  Layout of experiment for evaluation 
of gall midge resistance in Atsaphone district, 
Savannakhet province.

Plate 2. Farmers, extension workers and rice 
breeders evaluating the performance of varieties 
and breeding lines for gall midge resistance.

Plate 3. Visiting international researchers, Lao 
national researchers and extension workers, 
at the experimental site in Atsaphone district, 
Savannakhet province.

Plate 4. Farmers, district and provincial 
collaborators with visiting international 
scientists at the gall midge experimental site in 
Savannakhet province.



32

The Lao Journal of  Agriculture and Forestry, No. 25

  January - June  2012

transplanting on 7 July, while in 2009 the 
dates for these operations were on 10 June 
and 5 July, respectively. In both seasons, the 
timing of sowing and transplanting were 
approximately the same as for farmer’s rice 
cropping activities in the area. 

The test varieties were evaluated 
in terms of relative (%) plant and tiller 
damage (silver shoots) from 25 hills in each 
variety test plot and replication. The levels 
of infection and damage were measured 60 
days after transplanting (DAT). All silver 
shoots were put into vials containing 70% 
ethyl alcohol for laboratory evaluation and 
characterization (Resissig et al., 1986). In 
addition, the general observations such as 
characteristics of the rice plants in each test 
cultivar, agricultural practices and climate, 
were also recorded at weekly interval.

Two methods of evaluating gall 
midge damage were used (i) the formula 
of Hidaka and Widiarta (1986) and, (ii) the 
Standard Evaluation for Resistant developed 
by Heinrichs et al., (1985). The data was 
entered onto electronic Excel spreadsheet 
for statistical analysis.

Results and Discussion

Relative susceptibility to gall midge of 
rice varieties and breeding lines

Differences in relative levels of 
susceptibility to gall midge infestation 
and damage exist among the varieties and 
breeding lines which were evaluated in 
the 2008 and 2009 wet-seasons (Table 1). 
Generally, the Lao recommended improved, 
introduced and promising lines were more 

susceptible and showed a wide range of 
infestation, relative to the local varieties that 
were assessed.

In the 2008 wet-season, in the total of 
48 entries assessed, there were two classified 
as resistant (R) to gall midge (with less than 
5% silver shoots), these two entries being 
the local variety Kai Noi Deng (LG14024) 
and the improved variety Chao V9. Seven 
entries were classified as being moderately 
resistant (MR), with between 6 to 15% silver 
shoots. Of these, four were local varieties 
(Kai Noi Lai (LG14020), Kai Noi Leung 
(LG14030), Muang Nga (LG14087) and 
Muang Nga (LG14088)) and three improved 
varieties (TDK25, TDK42 and Chao V8). 
Twenty-one entries were classified as being 
moderately susceptible (MS) with 16-50% 
of silver shoots. Twelve of the 48 entries 
were classified as being susceptible (S) with 
the incidence of silver shoots exceeding 
51%. In addition, five entries were found 
to be seriously affected by rice blast, 
Pyricularia oryzae -  these were two local 
varieties, Chao Deng 2 and Kor Deo; two 
improved varieties, NTN1 and TDK5; and 
the breeding line IR69502-6 (Table 2).

	 In the 2009 wet-season, the 48 
entries screened for gall midge resistance 
in the 2008 wet-season were screened in the 
same locality. Two entries were classified 
as resistant these being the same local 
variety that was resistant in 2008, Kai Noi 
Deng (LG14024) and the improved variety 
TDK11. Twelve entries were assessed 
as moderately resistant, 25 entries were 
assessed as moderately susceptible, and 5 
were susceptible (Table 1). As in the 2008 



33

ວາລະສານ ກະສິກໍາ ແລະ ປ່າໄມ້, ສະບັບທີ. 25

ÓèÃÀÜÌ - ÓéÊîÌà  2012

wet-season, the entries were also assessed 
for susceptibility to rice blast, with four 
being seriously affected by the disease, these 
being Ta Khet15, Muang Nga (LG14088), 
HH1-B-B-B-4-1-1-1, and B-B-SK-B-B-B 
(Table 2).

Over the two growing seasons, only 
one entry, the local variety Kai Noi Deng 
(LG14024), was classified as being resistant 
to gall midge (with less than 5% of silver 
shoots) in both years.  Two entries, TDK42 
and TDK25, were classified as being 
moderately resistant in both years, while 
13 entries (TDK9, TDK7, IR69502-1, Hom 
Nang Nuan, TDK1, TDK3, TDK6, HH1-B-
B-B-1-1-1-B-5-1, HH1-B-B-B-3-1-1, TSN5, 
Chao V4, TSN4, and Chao Hom Savan) were 
classified as being moderately susceptible 
in both seasons. Two entries, TDK49 and 
Chao V4, were classified as being highly 
susceptible to gall midge in both 2008 
and 2009, and are not recommended for 
further development or distribution in rice 
growing areas where gall midge infestation 
is a chronic yield constraint. In addition, the 
entries highly susceptible to blast are also 
not recommended for further development 
or distribution, these entries being Chao 
Deng2, Nam Tan1 (NTN1), Tha Dok Kham5 
(TDK5), IR69502-6, Kor Deo Ta-Khet15, 
HH1-B-B-B-4-1-1-1, and B-B-SK-B-B-B 
(Table 2).

Relationship between gall midge 
damage and climate

Differences in the incidence of gall 
midge between the 2008 and 2009 wet-

seasons in the study report, might have 
reflected be due to environmental factors. 

Overall, gall midge infestation in the 
2008 wet-season was lower compared than 
in 2009, both in the study and in farmer’s 
fields.  Although total rainfall in both seasons 
was similar, the commencement of the wet-
season rains was later in 2009 than in 2008.   
In 2008, the first rains came in early May, 
allowing rice to be transplanted between the 
end of May and mid-June, whereas in 2009 
transplanting was completed in late July.  
Most serious gall midge infestation and 
damage occurs when rains make the adults 
active (Pathak et al., 1994). The gall midge 
populations are less abundant in years when 
the cropping season is preceded by the warm 
and dry conditions. Hidaka et al., (1996) 
also observed that seasonal fluctuation of 
gall midge populations were closely related 
to rainfall, with overcast skies and drizzling 
rains favoring the rapid build-up of the gall 
midge population.  

It is generally acknowledged and 
there is related evidence, that early planting 
of wet-season rice crops can help reduce the 
potential impact of gall midge, as the gall 
midge population on alternative host plants 
does not get sufficient time to increase 
to levels capable of causing significant 
infestation and damage (Inthavong 1999; 
Lao-IRRI 2001).  When there is a delay in the 
opening monsoon rains that delay planting, 
gall midge damage can be significant. In 
central and southern Laos, peak gall midge 
activity is between the last week of August 
and the first week of October. 
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Gall midge biotypes
Bentur et al., (2004) noted that an 

important factor influencing host-plant 
resistance is the genetic variation in gall 
midge populations from different geographic 
locations. This intraspecies variation is 
now well characterized and is reflected in 
the recognition of a number of gall midge 
biotypes (Pasalu et al., 2004). The presence 
or development of pest populations called 
biotypes, capable of overcoming host 
plant resistance, is the main limitation 
of widespread and continued cultivation 
of such specific cultivars (Kalode et al., 
1989). Katiyar et al., (2000) reported that 
gall midge larvae and pupae collected from 
Phalanxay district of Savannakhet province 
is gall midge biotype1 (Gm1), which belongs 
to the same group found in Guangdong 
province of Southern China and Manipur 
State of Northeast India, while in Indonesia 
and Sri Lanka it was found to be found Gm2, 
while in  Thailand and Vietnam it was Gm3. 
Studies on the reaction of rice varieties to 
gall midge populations in different parts of 
Thailand have suggested possible biotype 
variation within the country (Tayathum 
et al., 2004). For example, the gall midge 
population from the provinces of Nan and 
Phrae were clustered into one group, which 
differed in their reaction with respect to the 
Thai rice varieties RD4 and RD9.  At the 
level of insect-host plant interactions, such 
variation in reactions reflects diversity in the 
resistance mechanisms (Kalode 1980 and 
Bentur et al., 2004). Geographic differences 
in varietal reaction have been noted with 
respect to rice brown planthopper (BPH), 
Nilapartvata lugens (Seshu and Kauffman 
1980), whitebacked planthopper (WBPH), 

Sogatella furcifera, and green leafhopper, 
Nephotetix viruscens (Pathak et al., 1982).

Studies on the genetics of gall midge 
resistance show that resistance to rice gall 
midge is primarily governed by single 
dominant genes (Chaudhaly et al., 1985; 
Kumar et al., 1998, 1999, 2000 and 2005, 
and Shrivastava et al., 2003). The genes 
for gall midge resistance for biotypes Gm1, 
Gm2, Gm3, Gm4, Gm5, Gm6, Gm8, and 
Gm9, have been found in India and China 
(Kumar et al., 2005). The discovery of new 
genes and their deployment in new breeding 
lines provides some insurance against the 
possible emergence of new biotypes and 
possible resulting breakdown of resistance 
(Kumar et al., 2005).

Future research on the development of 
gall midge resistant varieties

The ultimate objective is to develop 
improved rice varieties with resistance to 
the gall midge biotypes found in the Lao 
PDR. Possible differences in biotypes in 
different parts of the country will need to 
be examined.  DNA typing has only been 
carried out on one sample from the central 
agricultural region. As most of the rice 
growing and consumed in the Lao PDR is 
glutinous, genes for resistance will have 
to be incorporated into recommended 
glutinous lines, rather than relying on the 
introduction and distribution of varieties 
with known resistance, but which are non-
glutinous rice. The systematic screening of 
varieties and breeding lines undertaken in 
this study, will help in the identification of 
sources of resistance to gall midge biotypes 
found in Lao PDR.
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Table 1:  Reaction of varieties and promising lines to gall midge infestation during the 2008 and 
2009 wet seasons in Atsaphone district, Savannakhet province.

No.
entry Test varieties Type of

variety1
Crop

maturity2

Endos-
perm
Type3

Reaction to gall midge4

2008          
wet-season

2009           
wet-season

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Tha Dok Kham9 (TDK9)
Tha Dok Kham7 (TDK7)
Tha Dok Kham4 (TDK4)
IR69502-1
Chao Deng2
Home Nang Nuan
Tha Dok Kham49 (TDK49)
Tha Dok Kham1 (TDK1)
Tha Dok Kham3 (TDK3)
Kai Noi Deng (LG14024)
Tha Dok Kham42 (TDK42)
Tha Dok Kham33-9 (TDK33-9)
Tha Dok Kham10 (TDK10)
Nam Tan (NTN1)
Ta Khet15
Tha Dok Kham6 (TDK6)
Tha Dok Kham5 (TDK5)
IR69502-6
Chao Deng1
Tha Dok Kham8 (TDK8)
Kai Noi Lai (LG14020)
Kai Noi Leung (LG1403)
Tha Dok Kham11 (TDK11)
Tha Dok Kham25 (TDK25)
Muang Nga (LG14088)
Muang Nga (LG14087)
HH1-B-B-B-4-1-1-1
B-3-2-2-1
21-1-1-B-SK-B
Nga Xang
B-B-SK-B-B-B
HH1-B-B-B-1-1-1-B-5-1
HH1-B-B-B-3-1-1
Chao V8
Tha Sa No5 (TSN5)
Tha Sa No7 (TSN7)
Tha Sa No2 (TSN2)
Chao V4
Tha Sa No4 (TSN4)
Chao V1
Tha Sa No8 (TSN8)
Tha Sa No3 (TSN3)
Chao Hom Savan
Chao V9
Tha Sa No1 (TSN1)
Tha Sa No6 (TSN6)
Kor Deo
Khao Kam

IV
IV
IV
PL
LV
LV
IV
IV
IV
LV
IV
IV
IV
IV
LV
IV
IV
PL
LV
IV
LV
LV
IV
IV
LV
LV
PL
PL
PL
LV
PL
PL
PL
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
LV
LV

M
M
M
M
S
M
M
M
M
M
M
M
M
M
M
M
S
M
S
M
M
M
M
M
M
M
M
M
M
S
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
L

GL
GL
GL
GL

NGL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL

NGL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL
GL

NGL
GL
GL
GL

NGL
GL

NGL
GL
GL

NGL
NGL
GL
GL
GL
GL
GL
GL

MS
MS
MS
MS
BL
MS
S

MS
MS
R

MR
S

MS
BL
S

MS
BL
BL
S
S

MR
MR
MS
MR
MR
MR
MS
S
S
S

MS
MS
MS
MR
MS
MS
S
S

MS
S
S

MS
MS
R

MS
MS
BL
NA

MS
MS
S

MS
MS
MS
S

MS
MS
R

MR
MS
MR
MS
BL
MS
MS
MS
MR
MR
MS
S
R

MR
BL
MS
BL
MR
MS
MS
BL
MS
MS
MS
MS
S

MS
S

MS
MS
MR
MR
MS
MS
MR
MR
MR
MR

Note:  1type of variety: IV-improved variety, LV-local variety, PL-promising line. 2Crop maturity: S-short 
(110-125 days), M-medium (130-150 days), L-long (>151). 3Endosperm Type: GL-glutinous rice, NGL-non-
glutinous rice.4Reaction to gall midge: R-resistant (1-5% silver shoots), MR-moderate resistant (6-15% silver 
shoots), MS-moderate susceptible (16-50% silver shoots), S-susceptible (>51% silver shoots), BL-rice blast, 
Pyricularia oryzae. NA-no data due to the seeds were not germinated.
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Table 2. Entries classified as susceptible to rice blast, Pyricularia oryzae in the 2008 and 2009      
wet-seasons in Atsaphone district, Savannakhet province.

No. of 
entry

Entries susceptible to blast 
in the 2008 wet-season

Entries susceptible to blast in 
the 2009 wet-season

1.

2.

3.

4.

5.

Chao Deng2

Nam Tan1 (NTN1)

Tha Dok Kham5 (TDK5)

IR69502-6

Kor Deo

Ta Khet15

Muang Nga (LG14088)

HH1-B-B-B-4-1-1-1

B-B-SK-B-B-B

Conclusions

The results of the 2008 and 2009 wet-
season studies on the relative susceptibility 
of the different varieties currently being 
recommended for the rainfed lowland rice 
environment in Laos, have implications 
for current varietal recommendations in 
some areas. The recently released improved 
varieties TDK25 and TDK42, which 
were assessed as having moderate levels 
of resistance to gall midge infection and 
damage, also demonstrated that they can 
compensate for gall midge damage. This 
suggests these two varieties might be more 
appropriate than varieties currently grown in 
the locality of the study (which is recognized 
as a gall midge ‘hot spot’), and also in other 
areas of the country with reported chronic 
high levels of gall midge damage in wet-
season lowland rice crops, especially the 
districts of Phalanxay, Atsaphangthong and 
Atsaphone in Savannakhet province.
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