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Abstract

The purpose of this study was to investicate the population of rice pests and natural
enemies in the rice fields of Sakon Nakhon and Nakhon Phanom provinces after flooding. The aim
was to assess the extent of damage caused by changes in pest populations relative to natural enemy
populations.  Three study areas were selected: Muang District, Sakon Nakhon Province, Khok Sri
Suphan District. Sakon Nakhon Province and Na Wa District Nakhon Phanom Province. In each district,
four plots were surveyed. Insect data were collected based on the rice growth stages: seedling stage,
panicle initiation stage, and maturity stage. An insect net was used to sample populations at five
diagonally distributed points per plot according to the sampling plan.

The results showed that in Mueang District, Sakon Nakhon Province, the ratio of rice insect
pests to natural enemies was 2.23:1, with an average of 69.03% pests and 30.97% natural enemies.
InKhok Si Suphan District, Sakon Nakhon Province, the ratio was 2.35:1, with an average of 70.12%
pests and 29.88% natural enemies. In Na Wa District, Nakhon Phanom Province, the ratio increased to
3.04:1, with 75.26% pests and 24.74% natural enemies. Additionally, it was found that pest
populations were highest during the panicle initiation stage, followed by the seedling stage and the
maturity stage, respectively. The results suggest that the pest-to-natural-enemy ratios in all three
study areas indicate damage levels not exceeding 25%, which is within the threshold of natural
ecological balance. This balance is attributed to the presence of predatory natural enemies capable
of controlling rice pests from the egg to adult stages across all districts studied.

Keywords: Rice; Insect pests; Economic threshold; Floods
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Figure 1 Diagonal sampling design.
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Table 1 Total amount of insects found in rice fields in 3 districts using a fly-by-fly survey.

The number of insects found during the growth stage of rice that Sum

were surveyed for insects (individuals)

District
Vegetation period Reproductive period Ripening period
Mueang Sakon Nakhon 32 52 33 117
Khok Sri Suphan 51 a2 a2 135
Na Wa 30 36 21 87
Mean (}) 37.67 43.33 32.00
Standart deviation (S.D.) 11.59 8.08 10.54
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Table 2 The amount of rice pests and natural enemies in rice fields in 3 districts by using a swing

survey.
Insect quantity classified by
Insect type found in each district (each)
Mueang Sakon Nakhon Khok Sri Suphan Na Wa
Natur
al
Rice Natural Rice Natural Rice enemi
Rice growth stages
enemies enemies enemies enemies enemies es
Vegetation period 22 10 32 19 25 5
Reproductive period 42 10 32 10 29 7
Ripening period 19 14 30 12 13 8
Mean ()_() 27.67 11.33 31.33 13.67 22.33 6.67
Standart deviation (S.D.) 12.50 2.31 1.15 4.73 8.33 1.53
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(Table 3)

Table 3 Percentage of rice insect pests and natural enemies in rice fields in 3 districts.

Percentage of insect types found in each district (%)

Mueang Sakon Nakhon Khok Sri Suphan Na Wa
Rice growth Rice Natural Rice Natural Rice Natural
stages enemies enemies enemies enemies enemies enemies
Vegetation period 68.75 31.25 62.75 37.25 83.33 16.67
Reproductive period ~ 80.77 19.23 76.19 23.81 80.56 19.44
Ripening period 57.58 42.42 71.43 28.57 61.9 38.1
average 69.03 30.97 70.12 29.88 75.26 24.74
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Table 4 Level of damage to rice crops caused by rice insect pests.

District area Rice pests

Level of damage

caused by insects

Note

Rice pests
Mueang Sakon Green rice leafhopper 1 The symbols 0, 1, 2, 3 have the following
Nakhon Cutworm moth 0 meanings:
Brown planthopper 1 0 = No rice pest outbreak
Black beetle 0 1 = Rice pest outbreak, low level of crop
damage (less than 15% of rice plants are
Khok Si Green rice leafhopper 1 damaged)
Suphan Cutworm moth 1 2 = Rice pest outbreak, moderate level of
Brown planthopper 1 crop damage (no more than 15 - 25% of
Black beetle 1 rice plants are damaged)
3 = Rice pest outbreak, high level of crop
Na Wa Green rice leafhopper 2 damage (more than 25% of rice plants are
Cutworm moth 1 damaged)Source: Adapted from:
Brown planthopper z Chaturong et al., (2006)
Black beetle 1
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Table 5 Number of rice pests, natural enemies and the role of each species.

District area

Number of rice

pests found

Characteristics of

damaged rice

Insect pests

Naturally found

Types of prey that attack

(individuals) (individuals)
Mueang Sakon  Green rice 46 Sucks sap from leaves and lady beetles 0 -
Nakhon leafhopper stems of rice, stunting rice
growth. It is also a vector of
yellow orange leaf virus
Cutworm 0 - Damselfly 9 Eats rice leaf roller butterflies and
moth other rice pest butterflies.
Brown 37 Sucking sap from the cells Pardosa 15 Eat adult brown planthoppers,
planthopper of the water pipes and cicadas, and butterflies.
food pipes, causing the rice
plants to have yellow and
dry leaves, which is called
hopperburn
Black beetle 0 - M. vittaticolis 0 -
Stal
Dragonfly 10 Eat various kinds of armyworm and
cutworm butterflies.
Khok Sri Green rice 28 Sucks sap from leaves and lady beetles 0 -
Suphan leafhopper stems of rice, stunting rice
growth. It is also a vector of
yellow orange leaf virus
Cutworm 16 Eat the rice leaves until the Damselfly 0 -
moth stalks
Brown 30 Sucking sap from the cells Pardosa 17 Eat adult brown planthoppers,
planthopper of the water pipes and cicadas, and butterflies.
food pipes, causing the rice
plants to have yellow and
dry leaves, which is called
hopperburn
Black beetle 10 Eat the tender parts of rice M. vittaticolis 8 Eat the eggs of rice stem borer
plants close to the roots. Stal moths and other rice pests.
Dragonfly 16 Eat various kinds of armyworm and
cutworm butterflies.
Na Wa Green rice 30 Sucks sap from leaves and lady beetles 2 Eats grasshoppers, leafhoppers, and
leafhopper stems of rice, stunting rice small worms, including butterfly
growth. It is also a vector of pupae.
yellow orange leaf virus
Cutworm 10 Eat the rice leaves until the Damselfly 6 Eats rice leaf roller butterflies and
moth stalks other rice pest butterflies.
Brown 15 Sucking sap from the cells Pardosa 11 Eat adult brown planthoppers,
planthopper of the water pipes and cicadas, and butterflies.
food pipes, causing the rice
plants to have yellow and
dry leaves, which is called
hopperburn
Black beetle 12 Eat the tender parts of rice M. vittaticolis 0 -

plants close to the roots.

Stal

Dragonfly 1

Eat various kinds of armyworm and

cutworm butterflies.

Source: Adapted from: Rice Research and Development Office, Rice Department, (2016)
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Table 6 Comparison of costs and yields of wet season rice per rai in Sakon Nakhon and Nakhon

Phanom provinces.

District area Average cost of rice cultivation Average Yield Net income
(baht per rai) (kg/rai) (Baht per rai)
Standard data Average cost of rice cultivation Average yield Average purchase price of paddy rice
Equal to 4,642.33 Equal to 439.33 15 baht per kilogram
Mueang Sakon 5,200 369 5,535
Nakhon
Khok Sri Suphan 5,450 385 5,775
Na Wa 5,100 390 5,850
average 5,250 381.33 5,720

Note: The average data for each district was obtained from interviews with farmers who owned four rice fields in each district.
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