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NOTE:
SIMPLIFIED PROCEDURE IN DETERMINING THE
ECONOMIC THRESHOLD LEVEL (ETL)
OF LEAF DEFOLIATING INSECTS!

Eliseo P. Cadapan, Teddy A. de la Rosa, and Celia DR. Medina?®
INTRODUCTION

Crop production in the Philippines has not been enough to meet the local de-
mands in recent years. One of several constraints to production is posed by insect
pests. Among pests attacking major crops in the country, leaf defoliating insects
like cutworms (Spodoptera litura) are the most common and most destructive. Man-
agement/control of leaf defoliators is therefore a major concern for improved crop
production. In pest management, there is always a need to consider the cost and
return (economics) of implementing any control measure. In this way, the cost of
control would not exceed the value of the product that could be saved upon the
application of control. This therefore calls for a basis of the right time when the
control would be most economical.

This step by step procedure was designed to aid the researchers and extension
workers on how ETL should be computed for various leaf defoliating insects.

Two basic experiments were conducted to generate data required in determin-
ing the ETL of cutworm in peanuts. Firstly, a defoliation study which identified the
stage of the crop most susceptible to foliar damage and established the yield-dam-
age regression line. Secondly, a laboratory study which measured the amount of
leaves consumed by each larval instar of cutworm.

STEPI. GET THE COST OF CONTROL AND VALUE OF PRODUCT
The price at the local market was surveyed and the price at the produc
tion or farmers site was used.

Cost of Control = Chemical + Labor + Equipment
depreciation =¥850.00/ha

Value of Product

Market price of dry unshelled

peanut = 25.00/kg

STEP 2. EXPRESS THE COST OF CONTROL IN TERMS OF YIELD WHICH
IS EQUAL TO THE TOLERABLE YIELD REDUCTION (TYR)
“How much yield would be equal to the cost of Control or how much yield
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could be saved from pest damage to pay for the cost of controlling the pest popula-
tion?”

Cost of control (P/ha)
TYR: =

Value of product (P/kg)
For peanut, the tolerable yield reduction (TYR) is computed be-

low.
P 850.00/ha
TYR - =34 kg/ha
. P 25.00/kg

STEP 3. DETERMINE THE MOST SUSCEPTIBLE STAGE OF THE CROP
TO LEAF DEFOLIATION BY MECHANICAL LEAF DAMAGE OF
DIFFERENT DEGREES (0, 12.5, 25, 50, 75, and 100%) AT DIFFER-
ENT STAGES OF DEVELOPMENT

Feeding damaga of cutworm could be simulated by mechanically remov-
ing portions of each leaflet with a pair of scissors according to the desired degree
of damage during the various developmental stage of the crop (e.g. early and
late vegetative stage; flowering stage; and early and late reproductive stage).
Obtain the percent yield reduction by comparing the yield of defoliated plants
with the control (undefoliated). The growth stages with percent yield reduction
exceeding TYR are considered susceptible. These are the growth stages that
would be the basis in determining the ETL of the crop.

For peanut, the susceptible stages are the vegetative (V3), beginning pod
(R3), and full seed development (R6) stages.

STEP 4. DETERMINE EQUIVALENT PERCENT DEFOLIATION (EPD)

Equivalent percent defoliation (EPD) is the amount of defoliation that
would cause TYR. EPD would be based on the growth stages that exceeds TYR
and derived from the following regression equations:

y =a + bx

Where: y = TYR
x = EPD

Therefore:

TYR -a
EPD =
b

Using the damage-yield regression line (Figure 1) obtained from the defolia-
tion studies in peanuts, the degree of defoliation that would cause TYR or 34 kg/ha
(yield loss) is 44.01% at 1/3, 56.13% at R3 and 77.04% at R6 crop developmental
stage. :
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Figure 1. Linear regression of yield reduction on defoliation.




206 THE PHILIPPINE ENTOMOLOGIST

STEP 5. CONVERT THE EQUIVALENT PERCENT DEFOLIATION (EPD)
TO EQUIVALENT LEAF AREA DAMAGED (ELAD)

The equivalent leaf area damaged (ELAD) is the defoliated leaf area of
susceptible growth stages that would cause TYR. ELAD is obtained by multi-
plying EPD obtained from STEP 3 with the average leaf area per plant of the
susceptible phenological stages.

ELAD - EPD x Avg leaf area/plant
The ELAD for peanut are the following:

Plant Stage EPD x Leaf ar lan ELAD
V3 44.01% x 120 cm? 52.812 cm?
R3 56.13% x 2400 cm? 1347.120 cm?
R6 77.04% x 2800 cm? . 1157.120 cm?

STEP 6. GET THE CONSUMPTION RATE OF THE INSECT AND DETER-
MINE THE CORRESPONDING LARVAL UNIT (LU) AND DAM-
AGE POTENTIAL (DP) OF EACH INSTAR

The consumption rate of the insect could be determined by measuring
the leaf areas eaten by a larva throughout a particular larval stage. The total
leaf area consumed by each instar should also be recorded.

The total amount of leaf area consumed by a larva throughout its larval
stage is equivalent to a unit referred here as “larval unit”. Alarval instar has a
corresponding damage potential equivalent to the average leaf consumed, ex-
pressed as a fraction of the total consumption throughout the larval stage.

The larval unit is useful in determining the damage potential of a pest.
The damage potential (DP) is computed by the equation:

DP = 1- Sum LUn.l,z,s...

In evaluating field population, different larval instars were observed.
Since each larval instar has different damage potential, a mere count of the
number of larvae would not be very reliable as a basis of determining the ETL.
The larval unit would be a constant that would correct this.

The leaf consumption (LU), and the damage potential (DP) of common
cutworm (Spodoptera litura) are the following (laboratory data):

Instar  Leaf consumption Larval Unit Damage Potential
(n) (cm?) (LU) (DP)

First 0.99 0.004 100

Second 5.04 0.018 99.6
Third 10.24 0.037 97.8
Fourth 48.26 0.175 94.1
Fifth 148.68 0.538 76.6
Sixth 62.93 0.228 12.8

TOTAL 276.24 1.000
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STEP 7. DETERMINE THE THEORETICAL ETL

The theoretical ETL would be the number of larval unit that could cause
a defoliation equal to ELAD at the different susceptible stages.

This is computed by the equation:

ELAD
Theoretical ETL =
in LU Total Leaf Consumption
Where:

ELAD = from STEP 5
Total leaf consumption = from STEP 6

For peanut, theoretical ETL would be the larval unit that can consume
52.212 cm? at V3 stage, 1,347.120 cm? at R3 stage, and 1,157.128 cm? at R6
stage. The values obtained were the following:

Plant Stage Theoretical ETL (LU/plant)
V3 0.2
R3 4.8
R6 7.8

This means that at V3, R3, and R6 stages, 0.2, 4.8, and 7.8 larval unit/
plant respectively, are the theoretical ETL. At this population density, control of
S. litura in peanut is justifiable.

STEP 8. EVALUATE THE WEIGHTED FIELD POPULATION (WP)

This is done by multiplying the number of larvae observed per plant with
the respective damage potential of the observed larval instars. The summation
of the products P should be taken to represent the weighted field population
(WP).

WP = No. observed/plant x Damage Potential (in percent)
For cutworm, the sample table below could be used:

Instar No. observed/plant x Damage Potential =P
First, - 1.00
Second - 1.00
Third - {98
Fourth - 0.94
Fifth - 0.77
Sixth - 0.13

TOTAL WP
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Weighted Field Population (WP) = a number representing the field popula-
tion of the pest and its damage potential

STEP 9. ESTIMATE THE NATURAL CONTROL (NC) LEVELS UN-
DER FIELD CONDITION

Reduction in the field population of the pest due to predators, parasites,
entomopathogens, competitors, antagonists and adverse environmental condi-
tion should be estimated. The estimated NC would be used in determining the
action ETL.

STEP 10. COMPUTE THE ACTION ETL

Action ETL is computed to determine if the field population has reached
ETL. The result of the field evaluation in STEP 9 which is EP is corrected by the
level of natural control (NC) in the equation below to give a realistic field popu-
lation or action ETL.

Theoretical ETL
Action ETL =

1-%NC
STEP 11. DECISION MAKING

Compare the action ETL (STEP 10) to the Weighted Field Population
(WP) (STEP 8). If the action ETL is greater than the Weighted Field Population
(WP), then control measure should be applied.
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