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Abstract

Integrated Pest Management (IPM) is an ecosystem-based strategy that focuses on sustainable control of pests
through a combination of techniques. In present study, an indicator system, which is a hierarchical system, for
eco-sustainability assessment of Integrated Pest Management is proposed. The indicator system is based on
various IPM techniques in which an indicator represents a category of IPM techniques (external interventions).
The eco-sustainability assessment follows such criteria as the impact of external interventions on the
ecosystem and environment (e.g., ecosystem completeness, environmental impact, and human health impact,
etc.), the intensity and frequency of external interventions, and the sustainability of IPM. In the assessment
system, all categories of IPM techniques are scored and the weighted score for IPM techniques used is
calculated for the assessment of IPM sustainability. A calculator is developed for assessment. The calculator is
web browser based that includes both online and offline versions and can be used on web browsers. The
system can be used to assess an IPM programme and compare between IPM programmes, or used as a tool for
IPM teaching and training.
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1 Introduction

Integrated Pest Management (IPM) is an ecosystem-based strategy that focuses on sustainable control of pests
through a combination of techniques (Peshin et al., 2009; Zhang, 2018). In plant protection practices, IPM,
although advocated for decades, still determines the use of pesticides (Peshin and Zhang, 2014). IPM has
limited acceptance because it is economically feasible and tolerates the use of pesticides compared to simple
chemical control (Peshin et al., 2023). However, IPM requires knowledge-intensive management, which is
complex and is relatively difficult to popularize and sustain (Way and Heong, 1994; Matson et al., 1997). The
biodiversity in traditional agricultural ecosystems can be compared with natural systems. These systems have
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the advantages of stable production, minimized risks, less pests and diseases, less resource use, and a high
output-input ratio. Improving the functional diversity of farmland ecosystems is a key strategy for sustainable
production (Altieri, 1999; Zhang et al., 2014). The more diverse the farmland ecosystem, the better the
stability of the insect community. For example, a rice farmer in Laguna Province, Philippines, planted 24ha of
rice and had not applied drip pesticides for 15 years. However, the yield in the rainy and dry seasons was
10.81% and 60.98% higher than that in the pesticide fields. The surrounding 550 rice farmers saw the results
and stopped using pesticides (IRRI, 1997-1998). According to research (Altieri, 1994, 1995; Altieri and
Letourmeau, 1984), in the crop-weed-insect system, weeds affect the diversity of insects (plant eaters, natural
enemies), and adjacent vegetation provides food for natural enemies (Boatman, 1994), so there are fewer pests
in the fields with more crops. Therefore, it is necessary to maintain a certain number of harmless weeds (IRRI
1997-1998), vegetation strips along the edge of the field, and a certain number of perennial plots (such as
orchards, where the vegetation is stable, less disturbed, structurally stable, and with more natural enemies)
(Altieri, 1999; Zhang et al., 2014). Greiler and Tschamtke (1993) found that in a comparison of cultivated land,
fallow land, and grassland, if the degree of cultivated land intensiveness is high, the number of insects is large,
but the diversity is low. Szentriralyi and Kozar (1991) observed Hungarian apple orchards and found that low
management intensity and high diversity of surrounding vegetation led to high species diversity, and about
50% of the collected species came from the surrounding habitats. A five-year observation of Hungarian apple
orchards found that there were 1759 arthropod species, and chemical treatment had the greatest impact on
diversity, followed by plant diversity in orchards and surrounding areas. Kleiman et al. (2021) compared
mango trees on local farms in Florida. One field had trees surrounded by hundreds of different species of
flowering weeds. The other field was maintained without weeds. It was found that pollinators preferred the
trees surrounded by weeds. In turn, the trees benefited and produced more mangoes. lamba and Teksep (2021)
conducted an experiment to attract natural enemies with marigold (Tagetes erecta L.) in upland rice fields. The
principle is to use marigold to modify the habitat of upland rice to provide important resources needed by
natural enemies to suppress pest populations. Among the four treatments used, the plots with marigold as
shelter plants attracted the largest number of natural enemies (Apanteles sp., Telenomus sp., Oxypes javanus,
Coelophora inaequalis) populations. Four ecological hypotheses have been proposed to explain how insect
populations in farmland ecosystems can be stabilized by building vegetation structures that support natural
enemies or inhibit pest damage (Altieri, 1994). A large number of studies have shown that biodiversity in
farmland or the surrounding environment of farmland has a natural check and balance effect on pests, which
can be used to reduce the application of chemical pesticides, enhance the ability of farmland to resist natural
disasters, and is beneficial to crop production (Andow, 1991; Way and Heong, 1994). Pesticides cost the world
tens of billions of dollars each year, but natural enemies in ecosystems provide 5-10 times the control power of
pesticides. The consequences of losing natural control will be very serious (Pimental et al., 1992). By utilizing
the natural equilibrium mechanism of the agricultural ecosystem, we can minimize the impact on the
ecosystems and the environment while naturally controlling pests, thus ensuring the sustainability of IPM.

To better promote IPM sustainability, an indicator system for eco-sustainability assessment of Integrated
Pest Management is proposed in present study. The indicator system is based on various IPM techniques in
which an indicator represents a category of IPM techniques (external interventions). The eco-sustainability
assessment follows criteria the impact of external interventions on the ecosystem and environment, the
intensity and frequency of external interventions, and IPM sustainability. The system is expected to be used for
assessing an IPM programme and comparing between IPM programmes, or used as a tool for IPM teaching
and training.
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2 Indicator System

2.1 Framework of Indicator System

Based on the earlier work (Zhang, 2018b), here | proposes the framework of indicator system for eco-
sustainability assessment of Integrated Pest Management (IPM) (Greiler and Tscharntke, 1993; Matson et al.,
1997; Tilman, 1999; Peshin et al., 2009; Li et al., 2014; Peshin and Zhang, 2014; Peshin et al., 2023). The
indicator system is based on various IPM techniques, in which an indicator represents a category of IPM
techniques (external interventions). The eco-sustainability assessment follows these criteria: (1) the impact of
external interventions on the ecosystem and environment (Carson, 1962; Abdolmaleki et al., 2023): (a)
ecosystem completeness (Willcox et al., 2023); (b) environmental impact, (c) human health impact (Chen et al.,
2004; Chen et al., 2005; Zhang et al., 2018); (2) the intensity and frequency of external interventions, and (3)
the sustainability of IPM, i.e., the long-term availability, applicability and acceptability of IPM. The
framework (Fig. 1), which is a hierarchical system (Zhang, 2019; Tlas, 2025), is as follows:

IPM-NE - Natural equilibrium: native ecosystem and native biodiversity, no or little human intervention
(Shepard et al., 1987; Andow, 1991; IRRI 1997-1998; Pimentel, 1997; Pimental et al., 1992; Way and Heong,
1994; Altieri, 1994, 1995, 1999; Altieri and Letourneau, 1984; Cardinale et al., 2006; Zhang, 2007; Nedorezov
and Neklyudova, 2014; Zhang et al., 2014; Ranjith et al., 2019; Rana, 2020; Kleiman et al., 2021; Ankit et al.,
2024; Tiwari et al., 2024).

IPM-NE-NE - Natural ecosystem. Native ecosystem; pests are completely controlled by natural equilibrium
such as native biodiversity and native food web, and no human intervention at all (Hawkins and Lawton, 1987;
Szentkiralyi et al., 1991; Barrion and Litsinger, 1995; Schoenly et al., 1998; Firbank et al., 2005; Hooper et al.,
2005; Zhang, 2011, 2016, 2018a).

IPM-NE-AE - Artificially assisted natural ecosystem (Boatman, 1994; lamba and Teksep, 2021; Walston et al.,
2024). For native ecosystems with defective natural equilibrium mechanisms, complete natural equilibrium is
achieved by permanently changing the living environment of pests. For example, using natural pest-resistant
plants or that bred by traditional methods, creating shelters for natural enemies, improving irrigation facilities,
etc.

IPM-PA - Physical and agricultural control: use physical or agricultural control techniques (Peshin et al., 2009;
Mickael et al., 2015).

IPM-PA-PH - Physical control: use light traps, sound traps, sex hormone traps, magnetic control, etc.
IPM-PA-AG - Agricultural control: use intercropping, crop rotation, manual pest removal, weed removal, soil
plowing for pest control, drainage/irrigation for pest control, etc.

IPM-BC - Biological control: introduce natural enemies or use targeted molecules in the ecosystem (Croft,
1990; Guo et al., 2007; Peshin et al., 2009).

IPM-BC-AN - Release native animal natural enemies (Crawley, 1992; Jiang et al., 2015; Jiang and Zhang,
2015). By releasing more native animal natural enemies in the ecosystem, the existing population size of native
animal natural enemies (e.g., beneficial arthropods, etc.) is increased.

IPM-BC-LM - Use native pathogenic microorganisms to directly control pests. Spray pathogenic
microorganisms to infect and kill pests, which may cause significant epidemics (e.g., pathogenic fungi, viruses,
bacteria, etc.) (Zhang et al., 1996; Zhang et al., 1997; Schoenly et al., 2003; Sanjaya et al., 2013).

IPM-BC-EN - Release exogenous natural enemies (e.g., animals, pathogenic microorganisms, etc.) to control
pests, or use targeted molecules to control pests.

IPM-GM - Introduce genetically modified organisms into the ecosystem (Zhang and Pang, 2009).
IPM-GM-NP - Introduce genetically modified natural enemies (e.g., animals, pathogenic microorganisms, etc.)
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or pests into the ecosystem.

IPM-GM-PL - Use genetically modified pest-resistant plants in the ecosystem.

IPM-CC - Chemical control: Use natural or synthetic pesticide chemicals in the ecosystem (Pimentel, 2009a-b;
Liu et al., 2002; Guo et al., 2007; Peshin et al., 2007; Cai, 2008; Kumar et al., 2013; Darvishzadeh et al., 2014;
Jafarbeigi et al., 2014; Peshin and Zhang, 2014; Mardani et al., 2017).

IPM-CC-NC - Control pests with natural chemicals (Jafarbeigi et al., 2014; Sharifian et al., 2015; Gupta et al.,
2017). Use natural chemicals extracted from plants or other organisms to control pests, or use other natural
products, such as minerals, to control pests.

IPM-CC-CC - Control pests with synthetic chemicals. Use synthetic chemicals, such as organophosphorus
pesticides, to control pests.

IPM-CC-SL - Use low toxic, or other low-risk synthetic chemicals (Zhang and Liu, 2023).

IPM-CC-BH - Use highly toxic, or other high-risk synthetic chemicals.

From IPM-NE to IPM-CC, the negative ecological and environmental impact of external interventions
increases, the intensity and frequency of external interventions increase, and the IPM sustainability decreases.

Fig. 1 Framework of indicator system for eco-sustainability assessment of Integrated Pest Management (IPM).

2.2 Indicator scoring

Indicator scoring depends on the different economic and social conditions of various countries and regions.
Here | assign a set of scores for indicators, as listed bellow:
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IPM-NE(L.0): IPM-NE-NE(.0), IPM-NE-AE(0.5)

IPM-PA(0.7): IPM-PA-PH(1.0), IPM-PA-AG(0.5)

IPM-BC(0.5): IPM-BC-AN(L.0), IPM-BC-LM(0.8), IPM-BC-EN(0.5)

IPM-GM(0.3): IPM-GM-NP(L.0), IPM-GM-PL(0.5)

IPM-CC(0.1): IPM-CC-NC(1.0), IPM-CC-CC(0.5), IPM-CC-SL(1.0), IPM-CC-BH(0.0)

2.3 Assessment method
| use score-averaging to calculate IPM score for eco-sustainability of Integrated Pest Management (IPM). In
this method, the maximum score is 1 and the minimum score is near 0. The closer it is to 1, the better the IPM
sustainability is, and the closer it is to 0, the worse the IPM sustainability is.

For example, in the 1st IPM programme, two techniques are used: IPM-NE-AE, IPM-PA-PH. The IPM
score will be:

IPM score={[IPM-NEx(1+IPM-NE-AE)+IPM-PAx(L+IPM-PA-PH)]/2}/2=0.73

For the 2nd IPM programme, four techniques are used: IPM-NE-AE, IPM-PA-AG, IPM-BC-LM, and
IPM-CC-SL. The IPM score will be:

IPM score={[IPM-NEx(1+IPM-NE-AE)+IPM-PAx(1+IPM-PA-AG)+IPM-BCx(1+IPM-BC-LM)+IPM-
CCx(1+IPM-CC-CCx(1+IPM-CC-SL))]/2}/4=0.46

For the 3rd IPM programme, three techniques are used: IPM-BC-EN, IPM-CC-NC, IPM-CC-BH. The IPM
score will be:

IPM score={[IPM-BCx(1+IPM-BC-EN)+IPM-CCx(1+IPM-CC-NC)+IPM-CCx(1+IPM-CC-CCx(1+IPM-
CC-BH))]/2}/3=0.18

Obviously, IPM sustainability of the 1st IPM programme is the best, seconded by the 2nd programme, and
the 3rd IPM programme is the worst. The IPM sustainability of the 1st IPM programme is high (—1.0), the
2nd programme is approximately intermediate, and the 3rd programme is low (—0.0).

3 Calculator
Based on the previous description, | developed the calculator, IPM-AssessCal, for eco-sustainability
assessment of Integrated Pest Management (IPM) using Javascript (Zhang, 2024a-b; Zhang and Qi, 2024,
2025). It includes both online (http://www.iaees.org/publications/journals/ces/articles/2025-15(3)/IPM-
AssessCal.htm) and offline versions, and can be used for various computing devices (PCs, iPads, smartphones,
etc.), operating systems (Windows, Mac, Android, Harmony, etc.) and web browsers (Chrome, Firefox, Sougo,
360, etc)(Fig. 2).

Offline tool can be found at:

http://www.iaees.org/publications/journals/ces/articles/2025-15(3)/e-suppl/IPM-AssessCal.rar
Double-click the offline tool, it will be opened in the default web browser.

The following are full Javascript codes of the calculator, IPM-AssessCal:
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<IDOCTYPE html PUBLIC "-//W3C//[IDTD XHTML 1.0 Transitional//EN" "http://www.w3.0rg/TR/xhtmI1/DTD/xhtml1-
transitional.dtd">
<html xmins="http://www.w3.0rg/1999/xhtml">
<head>
<meta contentType="text/html; charset=utf-8">
<meta name="description" content="Eco-Sustainability assessment of Integrated Pest Management (IPM): Indicator system and
online calculator" />
<meta name="keywords" content="Integrated Pest Management (IPM), ecosystem, sustainability, assessment, indicator system,
online calculator" />
<meta name="author" content="W. J. Zhang " />
<link href="../../../..I..Istyle.css" rel="stylesheet" media="screen" type="text/css">
<title>Eco-Sustainability assessment of Integrated Pest Management (IPM): Indicator system and online calculator</title>
<!-- Google tag (gtag.js) -->
<script async src="https://www.googletagmanager.com/gtag/js?id=G-S56S6PGDY X"></script>
<script>
window.dataLayer = window.dataLayer || [];
function gtag(){dataLayer.push(arguments);}
gtag('js', new Date());
gtag(‘config’, 'G-S56S6PGDY X');
</script>
</head>
<body>
<script language="javascript">
function runipm() {
var ipmne=parseFloat(document.formipm.IPMNE.value);
var ipmnene=parseFloat(document.formipm.IPMNENE.value);
var ipmneae=parseFloat(document.formipm.IPMNEAE.value);
var ipmpa=parseFloat(document.formipm.IPMPA.value);
var ipmpaph=parseFloat(document.formipm.IPMPAPH.value);
var ipmpaag=parseFloat(document.formipm.IPMPAAG.value);
var ipmbc=parseFloat(document.formipm.IPMBC.value);
var ipmbcan=parseFloat(document.formipm.IPMBCAN.value);
var ipmbclm=parseFloat(document.formipm.IPMBCLM.value);
var ipmbcen=parseFloat(document.formipm.IPMBCEN.value);
var ipmgm=parseFloat(document.formipm.IPMGM.value);
var ipmgmnp=parseFloat(document.formipm.IPMGMNP.value);
var ipmgmpl=parseFloat(document.formipm.IPMGMPL.value);
var ipmcc=parseFloat(document.formipm.IPMCC.value);
var ipmccnc=parseFloat(document.formipm.IPMCCNC.value);
var ipmcccc=parseFloat(document.formipm.IPMCCCC.value);
var ipmccsl=parseFloat(document.formipm.IPMCCSL.value);
var ipmccbh=parseFloat(document.formipm.IPMCCBH.value);
var s=0,n=0;
if (document.formipm.ipmnenes.checked) {

s=s+(1+ipmnene)*ipmne;
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n=n+1; }

if (document.formipm.ipmneaes.checked) {
s=s+(1+ipmneae)*ipmne;

n=n+1; }

if (document.formipm.ipmpaphs.checked) {
s=s+(1+ipmpaph)*ipmpa;

n=n+1; }

if (document.formipm.ipmpaags.checked) {
s=s+(1+ipmpaag)*ipmpa;

n=n+1; }

if (document.formipm.ipmbcans.checked) {
s=s+(1+ipmbcan)*ipmbc;

n=n+1; }

if (document.formipm.ipmbclms.checked) {
s=s+(1+ipmbclm)*ipmbc;

n=n+1; }

if (document.formipm.ipmbcens.checked) {
s=s+(1+ipmbcen)*ipmbc;

n=n+1; }

if (document.formipm.ipmgmnps.checked) {
s=s+(1+ipmgmnp)*ipmgm;

n=n+1; }

if (document.formipm.ipmgmpls.checked) {
s=s+(1+ipmgmpl)*ipmgm;

n=n+1; }

if (document.formipm.ipmccncs.checked) {
s=s+(1+ipmccenc)*ipmcc;

n=n+1; }

if (document.formipm.ipmccsls.checked) {
s=s+(1+ipmcccc*(1+ipmecsl))*ipmcec;
n=n+1; }

if (document.formipm.ipmccbhs.checked) {
s=s+(1+ipmcccc*(1+ipmecbh))*ipmcc;
n=n+1; }

s=s/2/n;

var str="";

if (n>0)
document.formipm.textout.value=String(s);
}

</script>

<table border=1 cellspacing="1" cellpadding="1" width="100%">
<tr>

<th colspan=6><IMG SRC="../../../l..[./[IAEES-Title.jpg" width="100%"></th>
<tr bgcolor=yellow>

<th width="10%"><a href="http://www.iaees.org/publications/journals/ces/articles/2025-15(3)/2-Zhang-
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Abstract.asp>Home</a></th>

<th width="90%"></th>

</table>

<font face="Times New Roman">

<br>

<div align=center><b><h2>IPM-AssessCal</h2></b></div>

<div align=center><b><h3>The Online Calculator For Eco-Sustainability Assessment Of Integrated Pest Management (IPM)
</h3></b></div>

<div align=center><b><h4>By W. J. Zhang</h4></b></div>

<br>

<font size=3>

<div id="pagehead"></div>

<br>The user manual guide and suggested citation of this page:

<br>

<b><a href="http://www.iaees.org/publications/journals/ces/articles/2025-15(3)/calculator-for-IPM.pdf">Zhang W. J. 2025. Eco-
Sustainability assessment of Integrated Pest Management (IPM): Indicator system and calculator. Computational Ecology and
Software, 15(3): 99-113</a></b>

<br>Also, click <a href="http://www.iaees.org/publications/journals/ces/articles/2025-15(3)/2-Zhang-
Abstract.asp"><b>here</b></a> to download the corresponding offline calculator.

<br><br>

<hr>

<pr>

<form name="formipm">

Check the boxes for IPM techniques used:

<br><br>

IPM-NE <input type="text" name="IPMNE" value="1.0" style="background:cyan;color:maroon" size=1>: Natural equilibrium:
native ecosystem and native biodiversity, no or little human intervention. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmnenes" onClick="runipm()"> IPM-NE-NE <input type="text"
name="IPMNENE" value="1.0" style="background:cyan;color:maroon" size=1>: Natural ecosystem. Native ecosystem; pests
are completely controlled by natural equilibrium such as native biodiversity and native food web, and no human intervention at
all. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmneaes" onClick="runipm()"> IPM-NE-AE <input type="text"
name="IPMNEAE" value="0.5" style="background:cyan;color:maroon" size=1>: Atrtificially assisted natural ecosystem. For
native ecosystems with defective natural equilibrium mechanisms, complete natural equilibrium is achieved by permanently
changing the living environment of pests. For example, using natural pest-resistant plants or that bred by traditional methods,
creating shelters for natural enemies, improving irrigation facilities, etc. <br>

IPM-PA <input type="text" name="IPMPA" value="0.7" style="background:cyan;color:maroon™ size=1>: Physical and
agricultural control: use physical or agricultural control techniques. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmpaphs" onClick="runipm()"> IPM-PA-PH <input type="text"
name="IPMPAPH" value="1.0" style="background:cyan;color:maroon" size=1>: Physical control: use light traps, sound traps,
sex hormone traps, magnetic control, etc. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmpaags" onClick="runipm()"> IPM-PA-AG <input type="text"
name="IPMPAAG" value="0.5" style="background:cyan;color:maroon" size=1>: Agricultural control: use intercropping, crop
rotation, manual pest removal, weed removal, soil plowing for pest control, drainage/irrigation for pest control, etc. <br>

IPM-BC <input type="text" name="IPMBC" value="0.5" style="background:cyan;color:maroon" size=1>: Biological control:
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introduce natural enemies or use targeted molecules in the ecosystem. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmbcans" onClick="runipm()"> IPM-BC-AN <input type="text"
name="IPMBCAN" value="1.0" style="background:cyan;color:maroon" size=1>: Release native animal natural enemies. By
releasing more native animal natural enemies in the ecosystem, the existing population size of native animal natural enemies (e.g.,
beneficial arthropods, etc.) is increased. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmbclms" onClick="runipm()"> IPM-BC-LM <input type="text"
name="IPMBCLM" value="0.8" style="background:cyan;color:maroon™ size=1>: Use native pathogenic microorganisms to
directly control pests. Spray pathogenic microorganisms to infect and kill pests, which may cause significant epidemics (e.g.,
pathogenic fungi, viruses, bacteria, etc.). <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmbcens" onClick="runipm()"> IPM-BC-EN <input type="text"
name="IPMBCEN" value="0.5" style="background:cyan;color:maroon” size=1>: Release exogenous natural enemies (e.g.,
animals, pathogenic microorganisms, etc.) to control pests, or use targeted molecules to control pests. <br>

IPM-GM <input type="text" name="IPMGM" value="0.3" style="background:cyan;color:maroon" size=1>: Introduce
genetically modified organisms into the ecosystem. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox™ name="ipmgmnps" onClick="runipm()"> IPM-GM-NP <input type="text"
name="IPMGMNP" value="1.0" style="background:cyan;color:maroon™ size=1>: Introduce genetically modified natural
enemies (e.g., animals, pathogenic microorganisms, etc.) or pests into the ecosystem. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmgmpls" onClick="runipm()"> IPM-GM-PL <input type="text"
name="IPMGMPL" value="0.5" style="background:cyan;color:maroon" size=1>: Use genetically modified pest-resistant plants
in the ecosystem. <br>

IPM-CC <input type="text" name="IPMCC" value="0.1" style="background:cyan;color:maroon™ size=1>: Chemical control:
Use natural or synthetic pesticide chemicals in the ecosystem. <br>

&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmccncs" onClick="runipm()">IPM-CC-NC <input type="text"
name="IPMCCNC" value="1.0" style="background:cyan;color:maroon" size=1>: Control pests with natural chemicals. Use
natural chemicals extracted from plants or other organisms to control pests, or use other natural products, such as minerals, to
control pests. <br>

&nbsp&nbsp&nbsp&nbspIPM-CC-CC <input type="text" name="IPMCCCC" value="0.5"
style="background:cyan;color:maroon" size=1>: Control pests with synthetic chemicals. Use synthetic chemicals, such as
organophosphorus pesticides, to control pests. <br>

&nbsp&nbsp&nbsp&nbsp&nbsp&nbsp&nbsp&nbsp<input type="checkbox™ name="ipmccsls" onClick="runipm()"> IPM-CC-
SL <input type="text" name="IPMCCSL" value="1.0" style="background:cyan;color:maroon" size=1>: Use low toxic, or other
low-risk synthetic chemicals. <br>

&nbsp&nbsp&nbsp&nbsp&nbsp&nbsp&nbsp&nbsp<input type="checkbox" name="ipmccbhs" onClick="runipm()"> IPM-CC-
BH <input type="text" name="IPMCCBH" value="0.0" style="background:cyan;color:maroon" size=1>: Use highly toxic, or
other high-risk synthetic chemicals. <br>

<br>

IPM score for sustainability (0,1]: <br>

<textarea id="textout" name="textout" rows="1" cols="35" style="background:silver;font-family:Times New Roman;font-
size:11pt;color:black™ wrap="off" value="" readonly>

<[textarea>

<br><br>

</form>

<font color=green>

User manual guide:

<br><a href="http://www.iaees.org/publications/journals/ces/articles/2025-15(3)/calculator-for-IPM.pdf">Zhang W. J. 2025.
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Eco-Sustainability assessment of Integrated Pest Management (IPM): Indicator system and calculator. Computational Ecology
and Software, 15(3): 99-113</a></b>
<[font>
<br><br>
<a href="#pagehead" style="background-color:lightgray;border-style:solid;border-color:silver">&nbsp;&nbsp;&nbsp;Back to
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4 Discussion
The present study focuses on the eco-sustainability assessment of qualitative combination of IPM techniques.
Actually, the eco-sustainability assessment of IPM is a complex quatitative process. For example, for the same
chemical control, the intensity and frequency of pesticide uses may be different, which may lead to distinctive
eco-sustainability. Further studies on quantitative assessment are needed in the future.

The definition of “Intermediate” in eco-sustainability assessment of an IPM programme, should be
dependent upon local conditions and development levels. For example, the standard score for defining
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“Intermediate” may be 0.5, 0.4, or 0.3, etc. In addition, the indicator-scoring in the assessment system is
relative. Users can give scores as needed.

Fig. 2 Web page of IPM-AssessCal.
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