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Abstract 

Grain damage caused by the rice bug was investigated in relation to the insect 

population denensity in farmers' paddy fields. The insect populations on rice plants at 

the time of flowering included a smallar proportion of nymphs in paddy fields with early 

flowering plants, but a larger proportion of nymphs in the fields where rice flowered 

later. The increase in the number of nymphs in paddy fields after rice flowering, which 

was followed by a reduction in the number of adults, occurred earlier in the fields with 

later flowering plants as compared to the fields with early flowering plants. Grain 

damage was found to be proportional to the density of adults plus nymphs on rice plants 

at the time of flowering despite the difference in adult-nymphal structure in the 

populations and the difference in the changes of population density on rice plants after 

flowering. A density of 15~30 bugs per 20-stroke net-sweepings (approximately 

equivalent to 1 ~ 2 bugs per m 
2
) was estimated to cause a 10 % grain damage. 
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59 

The economic threshold of the infestation of 

rice plants by the rice bug, Leptocorisa oratorius, 
has been reported to be 2 bugs per m

2 
in Sri Lanka

9
), 

2 !) 24) 
2 ~ 4 bugs per m , 8 bugs per m and 10 bugs per 

20 hills ll) in the Philippines, and 2 adults per hill in 

Malaysia IOJ with less detailed investigations. Only a 

* This is a report on the collaborative studies carried out between the Tropical Agriculture Research 

Center, Japan and Department of Agriculture, Ministry of Agricultural Development and Research, Sri 

Lanka during the period from June to August 1989. 
al Present address : Minami 5-32-8, Ushiku, Ibaraki, 300-12 Japan 
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few studies on the relationship between the 

population density of the insect and grain damage 

h b "d 2
'
5

'
6
) Th d"d ave een earn out . ese reports 1 not 

refer to the stage of grain development at which 
6) 

the bug damage occurs, except for one report . 

Furthermore, no investigation on the change of 

rice bug density in rice plants during the period of 

grain filling has been carried out. Although 

Halteren 
2
) reported that the economic threshold 

can be derived from an equation between the 

insect population density per m
2 

in bug-days and 

percentage of grain damage, it is considered that 

the economic threshold must be developed for 

controlling the insect at the time of rice flowering 

or immediately after flowering since the attack of 

panicles by the insect occurs from the very early 

f 
. d l 5.6.1,13) stage o gram eve opment . 

We investigated the relationship between the 

rice bug population density at the time of rice 

flowering and grain damage in reference to the 

changes of population density during the filling 

period, in farmers' paddy fields in the 1989 Yala 

rice cropping season in Sri Lanka. 

Materials and methods 

1) Population density of the rice bug 
To investigate grain damage in rice with 

different intensities of rice bug infestation, 24 

target paddy fields were set up in four paddy areas, 

Ganetanna, Mawela, Attalapitiya and Beminiwatta 

around Hingula, Kegalla district. L.oratorius was 

the only ear-sucking hemipteran species observed 

predominantly in the fields. The insect populations 

in the target fields were sampled by 20-stroke net­

sweepings using an insect net, 36cm in diameter at 

the time of rice flowering. The changes in the rice 

bug populations in rice plants during the filling 

period (around 30 days from flowering to ripening 

of rice panicles) were also investigated by net­

sweepings at different times after flowering in 

some of the target fields with different rice 

flowering dates in Ganetanna. 

2) Grain damage 

Rice panicles were harvested from the target 

paddy fields at the yellow-ripening stage at the rate 

of 50 panicles per field. The panicle samples were 

hand-threshed to obtain the total spikelets for each 

sampling site. The spikelets were immersed in 15% 

ethyl alcohol to separate the unfilled and filled 

ones. The unfilled and filled materials were air­

dried and weighed separately. Then one-tenth or 

one-fifth of the materials was taken from each 

panicle sample (portion size changed according to 

damage level), so that around 200 unfilled and 400 

filled spikelets were sampled for examination. For 

precisely discriminating the unfilled grains with 

rice bug damage from those injured by other 

factors, unfilled grains were examined by staining 

the stylet sheaths of rice bugs which penetrated 

into the grain with the erythrosine dye after 

removal of the glumes as described earlie/
3
l. 

However, the examination of the presence of stylet­

sheath heads on the glum es 
13

) was omitted. Filled 

spikelet samples were kept in 15% ethyl alcohol for 

1 day without staining, to make the spikelets 

transparent, and were observed through a 

transmitted light-source to isolate pecky grains. 

The glumes of the pecky grains were removed for 

direct observation of the rice bug damage. 

Results and discussion 

1) Population density of the rice bug 

As shown in Table 1, the rice bug density in 

rice plants at flowering was higher in smaller areas 

of paddy fields with early flowering plants 

(Ganetanna A and Mawela A fields) and fields with 

late flowering plants (Genetanna C fields). 

However, there was a difference in the adult­

nymphal structure in the populations as follows: 

The populations showed a smaller proportion of 

nymphs in the fields with early flowering dates 

(Ganetanna A and B fields). On the other hand, 

the populations showed a larger proportion of 

nymphs in the fields with later flowering dates. 

The latter condition indicates that the apparent 

increase in the number of nymphs had been 

initated in the fields with plants before flowering. 

This difference in the populations is considered to 
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Table 1. Average data of the rice bug populations sampled by net-sweepings in paddy fields at rice flowering, which were 
correlated with grain damage inspected. 

a) Area Flowering Weed No. of 
Paddy fields b) 

Adult 
c) 

Total (ha) date infestation fields Y-nymph 

Ganetanna A 0.2 Jun.16 + 2 83.0 1.0 0.0 84.0 
B 1.5 Jun.27 + 8 16.6 3.7 2.9 23.2 

C 0.14 Jul.12 3 18.5 112.7 71.4 202.6 

Mawela A 0.25 Jul.8 ± 4 48.8 39.0 17.5 105.3 
B 0.8 Jul.20 3 12.0 18.7 3.3 34.0 

Attalapitiya A 0.3 Jul.9 2 15.5 19.5 6.5 41.5 

Beminiwatta C 0.3 Aug.3 ± 2 3.0 14.0 0.5 17.5 

a): ABC: fields with early flowering plants, main fields and fields with late flowering plants,Jespectively. 
2 

b) : - ± +: Panicles of Echinochloa crus-galli occurred seldom, at a level below 1 panicle/m and above several panicles/m , 
respectively. 

c): Y-nymph, 0-nymph: lst~3rd instar nymph and 4th ~5th instar nymph, respectively. 

be due to the difference in ovary maturation in the 

adult populations which attacked rice plants as 

follows: Female adults gradually initiated 
oviposition in early-flowering plants

12
l. On the other 

hand,a large part of the famales which immigrated 
in a field with late-flowering plants were already 

mature and ovipositing even when few rice plants 

b . 1 12
l B d . ore pamc es . ase on reanng experments, 

Morrill et al.
8
l reported that nymphs survive only 

on rice and weeds after panicle-bearing and that 

nymphal development takes place in paddy fields 

before panicle-bearing when the fields are infested 

with early-flowering weeds. According to the 

present study early nymphal development 

occurred in paddy fields with a small amount of 
weeds but not in weedy fields (Table 1). It remains 

to be determined how nymphs initiate their 

development in rice before panicle-bearing under 

field conditions. 

As shown in Fig. 1, in paddy fields with 

different rice flowering dates in Ganetanna, the 

changes of rice bug populations during the filling 

period were as follows: The increase in the number 
of nymphs, which was followed by a remarkable 

reduction in the number of adults, occurred earlier 

in the main fields (B fields) as compared to A fields 

with early flowering plants. The reduction in the 

number of adults is considered to be due to the fact 

that ovipositing adult populations moved out of the 

infested fields as progeny nymphal populations 
developed. However, a larger number of nymphs 

occurred with fewer adults at the time of flowering 

in C fields with late flowering plants. It is 

considered that a large part of the ovipositing adult 

population which attacked C fields had moved out 

of the fields before rice flowering. Fig. 1 also 

indicates that a subsequent increase in the number 

of adults, which was followed by the increase in the 
number of nymphs, occurred earlier in C fields as 

compared to B fields but was not apparent in A 
fields. It appears that a large part of the new adults 

which emerged in A fields migrated to fields with 

later-flowering plants to feed on younger panicles, 

and took part in the drastic increase of adult 

density in C fields. 

2) Grain damage 

The main symptom associated with rice bug 

damage was the presence of spikelets with unfilled 
grains as observed earlie/

3
l. As shown in Fig. 2, 

grain damage was found to be proportional to the 

total number of adults and nymphs in the samples 

collected by net-sweepings in paddy fields at the 

time of rice flowering despite the difference in the 
adult-nymphal structure in the populations (Table 
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Fig. 1 . Changes in rice bug populations in rice plants in Ganetanna. Data are the average 
of 2, 5 and 2 fields in A, B and C, respectively. 

1) and the difference in the change of population 

density during the filling period (Fig. 1). 

I h · d. z.s.G) h · h d b n t e prev10us stu 1es emp as1s a een 

placed on the injury caused by the adults. The 

feeding activity of the nymphs varies with the 

instar and nymphs in younger instars are less 

active 
3
>. According to the present study it is 

considered that nymphs contribute as much as the 

adults to grain damage since nymphal development 
8.12) 

takes around 20 days . As a result, the 

infestation of rice plants by nymphs and new adults 

which emerge from the nymphs extends over the 

filling period,whereas the initial adult infestation 

lasts only for a short period of time after flowering 

95 
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Fig.2. Relation between total number of adult and nymphal 
rice bugs collected by 20-stroke net-sweepings at rice 
flowering and percentage of damaged grains with an 
angular transformation ( 8 =2 sin·

1 TP) in paddy 
fields surveyed. 

as indicated in Figs. lA and lB. Thus, grain 

damage is caused by the insect infestation which 

shows different patterns in the change of 

population density during the filling period as 

indicated in Fig. 1. However, it has been observed 

that grain damage was generally proportional to 

the intensity of rice bug infestation of rice plants 7 

days after flowering (3 days before the majority of 

grains reached the milk-ripe stage), despite the fact 

that a considerable proportion of grains was 

damaged at the dough and hard-dough stages 

when the level of rice bug infestation was lower, 

whereas grain damage mainly occurred from the 

very early stage of grain development to the milk-
. h th . . ., . 13) npe stage w en e msect m1estation was severe . 

The results shown in Fig. 2 indicate that grain 

damage can be generally forecaseted on the basis 

of the density of adults plus nymphs at the time of 

rice flowering. The equation in Fig. 2 indicates that 

the density levels which cause 10, 20 and 40% grain 

damage are approximately 16, 56 and 120 bugs per 

20-stroke net-sweepings. Therefore, on the 

average, a density of 15 ~ 30 bugs per 20-stroke 

net-sweepings, which is equivalent to 1 ~ 2 bugs 
2 

per m in direct count, according to Sugimoto & 

N ugaliyadde (unpublished), is estimated to cause 

a 10% grain damage. 
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