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ABSTRACT

Gall midge is a serious problem in rice production in some areas of Northern
Thailand. Muey Nawng (MN), a traditional rice variety is often the only rice variety
that can be grown in such area without serious damage by the gall midge. However,
farmers often want to grow other rice varieties, e.g. RD 6 with better eating quality,
KDML 105 that produces the jasmine rice and so fetching better price, or Sanpatong 1
which is a modern variety and so has higher yield potential and can be planted earlier
and harvested earlier because it is insensitive to photoperiod, and so on. Since it has
been shown that mixed row planting of rice varieties that are tolerant and susceptible
to diseases can reduce infection of the susceptible variety, it is postulated that mixed
row planting of rice varieties that are tolerance and susceptible to gall midge could
also reduce the insect damage on the susceptible variety. The objective of this study
was to evaluate the mixture between gall midge resistant and susceptible cultivars in
gall midge infested area and non infested area. The study consisted of 4 experiments,
the first and second experiment were conducted in 2005 to evaluate the effect of
mixtures between gall midge resistant and susceptible cultivars as a means to reduce
yield loss due to gall midge in susceptible varieties. Third and forth experiment were
conducted in 2006 to evaluate the efficiency of mixture between improve variety and
local variety and single pure culture of resistance and susceptible variety in gall midge

infested and non infested area.



The first experiment was evaluate the infestation of gall midge in cultivars
Meuy Nawng (MN, resistant) and San-Pha-Thawng-1 (SPT1, susceptible) in pure
culture and in 4 mixtures. The mixtures included MN:SPT1 ratios at 1:4, 2:4, 3:4 and
4:4arranged in a Randomized Complete Block Design with three replications
compared with MN and SPT1 pure culture. The experiment was conducted at three
locations, 1) Mae Moot village, Mae Wang District 2) Nareun village, Mae Chaem
District, Chiang Mai Province and 3) Multiple Cropping Center, Chaing Mai
University (MCC). The first and second locations were gall midge infested area, the
third location was free of gall midge problem. Gall midge infestation was assessed at
40, 60 and 80 days after transplanting. At maturity, number of panicle, plant height,
yield and Land Equivalent Ratio (LER) were determined. The results showed that the
percentage of infestation at MCC was found only 0 to 2% in non infested area. And
the combined yield of all SPT1 + MN ratios (ranging from 564 to 641 g/m?) were not
significant different with SPT1(539 g/m?) and MN pure(640 g/m?). In this location,
the LER rang between 1.02 and 1.08. Whereas Mae Moot and Nareun village, gall
midge problem area, showed higher percentage of gall midge infestation ranging from
5 to 60%. In Nareun village, SPT1 in mixture 1:4 (58%) and 4:4 (56%) had
percentage infestation of gall midge lower than pure SPT1 (68%) at 80 day after
transplanting (DAT). The combined yield of SPT1 + MN at 1:4 and 4:4 (504 and 545
g/m?, respectively) which was significantly higher than the yield of SPT1 in pure
culture (450 g/m?). Planting susceptible varieties of rice in mixture with resistant MN
can reduce gall midge infestation and increase rice yield per area. The LER of
MN:SPT1 mixture was only slightly higher than 1.

The second experiment was conducted to evaluate gall midge infestation in
susceptible rice varieties (SPT1, KDML 105 and RD6) with MN mixture in 5:5
compared with MN and susceptible variety pure culture at Mae Moot village, Mae
Wang District, Chiang Mai Province. Gall midge infestation was assessed at 40, 60
and 80 days after transplanting. The mixed planting depressed %infestation of gall
midge in RD6, KDML 105 at 60 DAT and SPT1 at 60 and 80 DAT. The combined
yield of KDML 105 + MN (382 g/m?) was depressed by gall midge less than the yield
of KDML 105 in pure culture (187 g/m?) and which was significant difference from
MN in pure culture (513 g/m?). The effect of planting in mixture of RD6 and
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SPT1with MN had no effect on infestation of gall midge and yield. The LER of
KDML 105:MN at 5:5 was 1.23 while LER of SPT1:MN and RD6:MN at 5:5 was
0.84 and 0.94, respectively.

The third experiment was conducted to assess the performance of mixtures
between local MN and San-Pha-Thawng-1 (SPT1), an improve rice variety compared
with pure culture of both in area where is no insect and disease problem at the
Multiple Cropping Center, Chiang Mai University. The mixtures between MN with
SPT1, consisted of MN:SPT1 proportions at 1:1 (1 rows of MN alternated with 1
rows of SPT1), 3:1 (3 rows of MN alternated with 1 rows of SPT1) and 1:3 (1 rows of
MN alternated with 3 rows of SPT1) compared with pure MN and pure SPT1. The
mixture planting at 3:1 (457 g/m?) had higher yield than SPT1 pure culture (403 g/m?)
but wasn’t significant when compare with MN in pure culture (470 g/m?). The
performance of replacement series showed non significant difference among ratios.
Relative yield of MN in mixture at 1:1 was 0.52 + 0.04 which was significantly higher
than the relative yield of SPT1 in mixture (0.43 £ 0.01).

The last experiment assessed the mixtures between local rice cultivars Meuy
Nawng (MN, local rice) and San-Pha-Thawng-1 (SPT1) in pure cultures and in 4
mixtures. The mixtures including MN:SPT1 ratios at 1:1, 2:2, 3:3 and 5:5 compare
with MN and SPT1 pure culture. The experiment is conduct at Multiple Cropping
Center, Chiang Mai University (MCC). The effect of different ration but the same
proportion between MN:SPT1 mixture showed non significant performance between
different ratio but MN showed higher yield and relative yield than SPT1 in all
mixtures.

From this study, it was concluded that planting susceptible varieties of rice in
mixture with gall midge resistant MN can sometimes reduce gall midge infestation
and prevent yield loss. However, this effect varied with rice varieties, location,

proportion of the mixture, and time when infestation was assessed.



