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Biological Risks in Maize Production System and Farmers’

Risk Management in Phayao Province
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Abstract: Maize is the second major economic cash crop, next to rice, of Phayao province. It is produced in
both rainy and dry seasons. Farmers had identified pests as the major production problem, which included
animals, plant diseases, insects and weeds. This research aimed to assess the extent of biological risk in rainy
season maize production system in Phayao province, and to identify the ways farmers manage the biological
risk. The study methods consisted of secondary data collection, field survey, farmer interview, covering 226
farmers in 23 sub-districts of 7 districts of Phayao province. The sampling and survey areas were based on
the Land Use Database of the Core System. All relevant data were processed to analyze for biological risk
from June to October, 2006. The results showed that animal pests constituted highest risk with severity index
12.34%, followed by weeds, insect pests and plant diseases with 6.00, 3.53 and 1.36%, respectively. Farmers
used environmental-friendly approach of integrated pest management practices to reduce production cost
and agricultural chemical use. The system consisted of use of resistant varieties, cultural practice, mechanical
control and safe-use of chemicals.

Keywords: Maize, biological risk, severity index, Phayao Province
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Table 1 Distribution, frequency, damage and pest severity index in rainy season maize production

system crop year 2005/2006 in Phayao province.

Distribution Frequency Damage Severity
Pest Key pest
(% planted area) (% in 5 years) (% yield) index (%)
Animal pests 18.58 19.17 2.68 12.34 Rats, wild boars, birds
Weeds 9.10 9.10 1.35 6.00 Giant sensitive plant,
crowfoot grass,
kyasuma grass
Insect pests 6.12 5.76 0.67 3.53 Termites, ground
weevil, corn leaf aphid,
corn stem borer
Plant diseases 2.03 2.06 0.33 1.36 Southern leaf blight,

downy mildew

Table 2 Severity index of pests in rainy season maize production system crop year 2005/2006 in

Phayao province.

o Animal pests Weeds Insect pests Plant diseases  Overall pests

Dt (%) (%) (%) (%) (%)
Chun 16.23 6.99 3.48 6.29 8.25
Chiang Muan 14.46 6.90 4.36 0.00 6.43
Pong 14.90 5.44 0.45 1.39 5.54
Mueang Phayao 9.22 6.44 6.50 0.00 5.54
Chiang Kham 11.09 6.48 4.41 0.00 5.49
Dok Khamtai 12.03 5.23 2.26 1.83 5.34
Phu Sang 8.44 4.53 3.26 0.00 4.06
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Table 3 Pests of rainy season maize fields in Phayao province and farmers’ management practices.

Pest

Scientific name Farmers’ management practice

Animal pests
Birds
Rats
Red junglefowl
Siamese hare

Squirrel

Wild boars
Weeds

Celosia
Cosmos
Crowfoot grass
Day flower

Forked fringerush

Giant sensitive plant

Hairy pudenda
Itch flower
Kyasuma grass
Para cress
Purple nutsedge
Short-stemed sedge
Siam weed
Spiny amaranth
Tropic ageratum
Wild spikenard
Insect pests
Corn leaf aphid

Corn stem borer

Many species 1. Cultural practice: Ecological

Rattus spp., Mus spp. modification or creation of
Gallus gallus Linnaeus unfavorable environment to the
Lepus peguensis Blyth pests
Many species 2. Mechanical control: trap
3. Chemical use: Rat poison
Sus scrofa Linnaeus
Eulalia siamensis Bor 1. Competitive varieties
Cajanus goensis Dalz. 2. Cultural practice: plow,
Celosia argentea L. hand weeding
Cosmos sp. 3. Chemical use: Herbicides
Dactyloctenium aegyptium (L.) P. Beauv. e.g. atrazine
Commelina spp.

Fimbristylis dichotoma (L.) Vahl ssp.
dichotoma

Mimosa diplotricha C. Wright ex Sauv.
var. diplotricha

Paederia pilifera Hk. f.

Mollugo pentaphylia L.

Pennisetum pedicellatum Trin.
Spilanthes iabadicensis A.H. Moore
Cyperus rotundus L.

Cyperus tenuiculmis Boeck
Eupatorium odoratum L.

Amaranthus spinosus L.

Ageratum conyzoides L.

Hyptis suaveolens (L.) Poit.
Rhopalosiphum maidis (Fitch) 1. Chemical use: no report

Ostrinia furnacalis (Guenee)
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Table 3 (Cont.)

Pest Scientific name

Farmers’ management practice

Grasshopper
Ground weevil

Ladybird beetle

Calomycterus sp.
Epilachna sp.
Termites
Plant diseases
Basal stem rot disease

Downy mildew

Aspergillus niger van Tieghem

Peronosclerospora sorghi

Locusta migratoria manilensis (Meyen)

Odontotermes takensis Ahmad

1. Resistant varieties

2. Chemical use: no report

(W. Weston & Uppal) C.G. Shaw

Southern leaf blight
Drechsler

Southern rust

Puccinia polysora Underw.

Cochliobolus heterostrophus (Drechsler)
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