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Insect Identification and Monitoring  
 

Learning Outcomes – Participants will: 

 

1. Identify common pests and beneficial insects in their crops 

2. Understand the basic life cycles of pests and beneficial insects  

3. Learn procedures for monitoring insects in their crops 

 

Pre-Requisites:  None required, but helpful to have completed an agro-ecosystem analysis before 

this lesson. 

 

Timing of this Lesson:  This lesson should take place at the beginning of the growing season, before 

pest populations are at their peak.  

 

References:   
 

Fishel, F., et al.  2001.  Introduction to Crop Scouting.  University of Missouri Extension, IPM1006.  

Colombia, MO. 

A Pocket Guide to the Common Natural Enemies of Crop and Garden Pests in the Pacific Northwest.  

Oregon State University Extension.   

Farmer Field Schools for IPM. http://ffs.ipm-info.org/ 
 

Materials Needed: 

   

1. Poster: “Beneficial Insects” 

2. Poster: “Insect Lifecycles” 

3. Pocket Guide to the Common Natural Enemies…(from references above) 

4. Flip chart 

5. Magic markers 

6. Garden or field near the training site  

7. Insect specimens of local importance 

8. Small, clear plastic bags or water bottles for collecting insect specimens 

9. Hand-held magnifying lens 

 

Preparation: 

 

1. Review all discussion questions and be prepared to guide the discussion appropriately 

2. Study life cycle of insects (in Appendix A) and be sure you can explain the two main modes 

(complete and incomplete metamorphosis) illustrated in the “Insect Lifecycles” poster. 

3. Practice scouting demonstrations to be sure you can perform it effectively 

4. Collect samples of common insect pests and beneficial insects ahead of time 

  

Introduction to Crop 

Scouting.pdf

A Pocket Guide to the 

Common Natural Enemies of Crop and Garden Pests - compressed.pdf

https://extensiondata.missouri.edu/pub/pdf/agguides/pests/ipm1006.pdf
http://www.ipmnet.org/Posters_and_Presentations/Pocket_Guide_Natural_Enemies.pdf
http://ffs.ipm-info.org/
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Learning Activities (Total time required = 2.25 hours) 

I. Learning Activity 1: Identifying Insects (45 minutes) 

A. Insect Collecting and Identification 

1. Ask participants to collect insects in a field or garden nearby (20 minutes). Give them 

plastic bags or water bottles, and have them collect damaged plant tissue as well. 

(Demonstrate to participants where on the plant to look for insects – on the underside of 

leaves, top and bottom of plants, and inside newly emerging whorls). 

2. Ask each participant to share one to two insects they have collected. Have them 

identify the type of damage, if any, that the insect causes.  

3. Use the posters and other photographs to try as a group to identify the insects that could 

not be identified by during the sharing. 

B. Debriefing Questions 

1. Did you find any insects that you have not seen before? 

2. Were all the insects we found pests? Were any of the insects we 

found beneficial/good? (Use the Beneficial Insects poster and 

discuss the habits of beneficial insects.) 

3. Why is it important to be able to identify the insects in our fields? 

II. Learning Activity 2: Understanding the Life Cycles of Insects (30 

minutes) 

A. Activity  

1. Using the “Insect Life Cycles” poster, explain the two main life 

cycles of insects: Some insects, like caterpillars, change 

completely from larva to pupa to adult.  Other insects, like aphids, 

change only slightly from nymph (which looks like the adult, but 

doesn’t have wings) to adult. 

2. Select 3 different insects that participants identified in the first 

activity. (Depending on the crop, three good options include a 

caterpillar, aphids and a beetle or ladybug).  If different insects 

were not found the facilitator should be prepared with the 

specimens they brought.   

3. Debriefing Questions - For each insect, ask participants: 
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a) Have you seen this insect in your field/on your crop? 

b) Which type of lifecycle does this insect undergo?  If there is no prepared diagram for 

the insects selected, draw one on the flip chart. 

c) Which of these life stages did you find in your field exercise?” (It would be ideal if 

people found eggs, larvae and adults). 

d) Why is it important to know the lifecycle of the insects in our fields or crops?  Allow 

participants to answer, but be sure they discuss how knowing the life cycle of pests 

helps us identify pests when they are young and most vulnerable to control. 

III. Learning Activity 3: The importance of monitoring crops (45 minutes) 

A. Pest Scouting Practice 

1. Opening Questions:   

a) Ask participants how often they check their fields for insect activity?  

b) When should we start looking for pests? (In many cases, farmers only notice pests in 

their fields once there are obvious signs of damage.  Instead, they should start 

monitoring their crops early, before damage is obvious.) 

2. Demonstrate a method of scouting for pests 

a) A general principle for field monitoring is to select plants to monitor at random. 

This can be done by predetermining the number of paces to be stepped off before 

stopping at plants to be examined. Walk through the field in a zig-zag or “W” pattern 

(see Appendix B). 

b) For vegetable crops, start monitoring soon after planting. Look especially on the 

underside of leaves and inside the growing tips. Select a minimum of 10 plants every 

3-5 rows. Identify not only pests, but also beneficial insects and diseases (diseases, 

weeds and general crop health will be covered in separate lessons.) 

c) For field crops like maize, cassava, sorghum or beans, start monitoring soon after 

they emerge.  Check at least 10 plants per row, every 5-10 rows depending on the size 

of the field. For specific pest scouting recommendations see Appendix C). 

d) Demonstrate a proper scouting procedure on a few plants, then assign each 

participant, or pair of participants, a row to scout. Ask participants to write down 

or draw what they found and how many. Don’t forget to look for all life stages of 

insects as well as entry holes and frass (insect poop). 

B. Debriefing questions 

1. What would you do differently to scout a legume crop such as cowpea, compared to 

maize?   

2. How often should we scout for pests? Because pest populations can increase rapidly 

regular monitoring is important.  

3. Who in the household should scout the crops?  

4. Are there times when it is not appropriate for women or children to do the 

monitoring? (If crops have been recently treated with a chemical insecticide, pregnant or 

nursing women and children should not enter the field.) 
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5. Does finding a few insect pests mean that we should immediately spray?  Treatment 

thresholds will be covered in other lessons, but you should allow participants to give their 

ideas of what pest populations necessitate control measures. 

IV. Concluding Discussion (15 minutes) 

1. What have you learned today?  Allow participants to respond, but be sure they include the 

following: 

a) We need to know what pests we have. 

b) We need know the life cycle and all life stages of our main pests. 

c) We need to know what natural enemies are present. 

d) Young insects are most vulnerable to control measures.  

2. Ask if they have any unanswered issues.  

3. How will you put this into practice on your own farm or garden?  

a) Which pests will you monitor? 

b) Who will monitor them? 

c) When will you begin scouting? 

4. Make a plan for future training. 
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Appendix A:  Insect Life Cycles (adapted from Museum Victoria)   

 

The life cycle of an insect begins with an egg, which then 

hatches into a larva. For the juvenile insect, life is taken up 

with eating, growing, moulting, and growing bigger until it is 

ready to become an adult. 

 

Moulting - To grow bigger, an insect needs to shed its tough 

outer exoskeleton, or moult. When the insect is ready, the old 

exoskeleton cracks open and the insect slowly crawls out 

similar to a snake when it crawls out of its skin. Free of its old 

‘skin’, the insect stretches itself out, puffs itself up and dries 

out its new exoskeleton. 

 

Juvenile insects moult many times as they grow, often 

changing into quite different organisms by the adult stage. A 

change in form is known as metamorphosis. Depending upon 

the species, an insect’s life stages are characterised by either 

complete or incomplete metamorphosis. 

 

Complete Metamorphosis - Insects that undergo complete 

metamorphosis have four life stages: egg, larva, pupa and 

adult. The larva looks dramatically different to the adult 

insect, and must go through a pupal stage before it develops 

into an adult. 

 

Pupation occurs at the final moult. It is an apparent inactive 

stage during which the larva undergoes dramatic change. 

When it emerges, the pupa has become an adult. It has wings, 

fully functional reproductive parts and looks just like its 

parents. 

 

Complete metamorphosis gives insects a significant survival 

advantage. The adults and larvae, being different, do not 

compete for the same food sources and have different 

predators. 

 

Complete metamorphosis occurs in 85% of known insect species. That includes all of the major 

successful insect groups such as beetles, wasps, bees, ants, flies, moths and butterflies. Other insect 

species that undergo complete metamorphosis include fleas, alderflies, lacewings, scorpion-flies and 

caddisflies. 

 

  

Aphid nymphs with white papery "skins" (at top 

right) shed when molting 

Complete metamorphosis of a beetle with egg, 3 

larvae, pupa and an adult 

https://museumsvictoria.com.au/bugs/life/cycles.aspx
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Incomplete Metamorphosis - Insects that undergo incomplete 

metamorphosis have only three life stages: egg, nymph (larva) 

and adult.  These insects begin as a wingless nymph. In many 

cases it looks like a miniature adult. With each successive 

moult, the insect increases in size and looks more and more like 

an adult. On a flying insect, wings will gradually appear. After 

the last moult the insect is fully adult, able to use its wings and 

reproduce. 

 

Insect species that undergo incomplete metamorphosis include 

aphids, true bugs, leaf hoppers, thrips silverfish, mayflies, 

dragonflies, damselflies, stoneflies, cockroaches, termites, 

praying mantids, earwigs, grasshoppers, stick-insects, booklice, 

and parasitic lice. 

 

Appendix B:  Scouting Patterns 

 

The goal is to cover a representative area of the field. Avoid only looking at edges of the field. For 

efficiency sake, farmers can walk in M or Z-shaped patterns.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Incomplete metamorphosis of true bug with 

egg, 4 nymphs, and an adult 
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Appendix C:  Scouting Protocols for Common Pests 

 

 

Legume Insect Scouting:  Reproductive Stage 

 

Reproductive stage insects of legumes can cause 100% losses if not treated when insects are still 

young.  Beetle and caterpillar pests, in particular, feed on developing flowers, and leave an otherwise 

healthy crop with little or no grain harvest.  Pod sucking bugs and aphids cause damage of 

developing pods, and reduce both yield and quality of seed. 

 

Insect Pest When to Scout Description Picture 

Black Bean 

Aphid (Aphis 

craccivora) 

Throughout 

Growing Season 

Small, sucking insects that colonize 

stems, growing tips and pods.  Often 

accompanied by ants which eat the 

sweet “honeydew” exuded by the 

aphids. Not too damaging if they attack 

stems only, but when they colonize 

developing pods, they will become 

distorted, and unmarketable. 

 

Blister Beetles 

(Mylabris spp.) 
Flowering Stage 

Black beetles with yellow, orange, or 

red bands across or parallel to their 

wings.  Blister beetles can cause 

serious losses by eating flower buds 

and developing flowers before they set 

pods.  Scout from budding through 

pods are set.   

 

Pod Borers 

(Maruca vitrata, 

Helicoverpa 

armigera, Etiella 

zinckenella, etc.) 

Flowering through 

pod maturity 

This group of caterpillars first feed on 

flowers and tiny pods.  They can cause 

100% losses, leaving barren flower 

spikes with dry flowers and pods 

attached by cottony threads.  Later 

generations bore into developing pods, 

destroying seeds.   

 

Pod-Sucking 

Bugs 

(Riptortus pedest

ris, Clavigralla 

tomentosicollis, 

etc.) 

Pod formation 

through pod 

maturity 

Nymphs and adults suck on developing 

pods leaving shrunken, discolored 

seed.  Small red-brown eggs are often 

found in clusters on leaves and pods 

 

 

  

https://en.wikipedia.org/wiki/Mylabris_pustulata
http://ecoport.org/ep?SearchType=pdb&PdbID=38341&pictureType=PH&subjectType=E&subjectId=19604
http://ecoport.org/ep?SearchType=pdb&PdbID=38341&pictureType=PH&subjectType=E&subjectId=19604
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Scouting & timing of control:   

 

1. Begin at first flowering, and repeat each week until pods begin to dry.  

2. Tap 10 flower spikes on the inside of a plastic bucket.  Remove larger bits of flowers and 

leaves, and count how many of each insect pest you find in the bucket.  Repeat this procedure in 5 

locations throughout the field.   

a. Record the number of each insects at each of the 5 location, and the total for all 50 plants.  

Also note the approximate size (in mm) of the caterpillars, and sucking bugs. 

b. If plants have both flowering spikes and spikes with pods, scout 50 spikes of each of 

these, and record the numbers separately. 

c. If significant numbers of aphids are present, the number in your bucket will probably 

be too high to count.  Instead, record the number of flower spikes, or podded spikes with 

aphids. 
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Maize Armyworm and Stalk Borer Scouting 
 

The introduction of Fall Armyworm (FAW) (Spodoptera 

frugiperda) to Africa in 2016 has raised concerns of 

possible widespread damage of maize and other crops.  

Stalk borers are a common pest of maize throughout 

Africa, causing modest damage virtually every year.   

Armyworms, on the other hand, can devastate maize and 

other crops if not controlled at a young age.  Because of 

this big difference in damage potential, it is important to 

identify these pests early in their life cycle.   

 

Distinguishing Armyworms and Stalk Borers 

 

Armyworms have a light cream to yellow colored, inverted 

"V" on their heads (Figure 1).  Stalk borers have an 

inverted “V” but it is darker in color. In addition, the FAW 

has a sets of 4 spots on each body segment that distinguish 

it from the African Black Armyworm (S. exempta).  These 

spots are arranged in a square on its 2nd to last body 

segment, but in a trapezoid shape on the other body 

segments.   

 

It is very difficult to distinguish between FAW and other 

caterpillar species based on color alone, since the color of 

each species can vary significantly (Figure 2).  

Nonetheless, to manage FAW, you need to find and treat 

them when they are young (e.g. less than 15 mm long).  

 

 

During the first half of their life, the 

caterpillars feed on the surface of the 

plant, or in the upper part of the funnel.  

As they get larger, they enter deep into the 

funnel, or bore into the stalk or cob where 

they're much more difficult to control 

because sprays can't reach them there. In 

order to identify caterpillars when they 

are very small, you should use a 

magnifying glass. 

 

 

Figure 1. Stalk borer (top) and Fall 

Armyworm (bottom):  Note difference in 

color of the inverted “V” on head capsules 

and the square of spots (red arrow) on the 

rear segment of the FAW 

Todd Gilligan, LepIntercept, USDA APHIS ITP, 

Bugwood.org 

Tadele Tefera, ICIPE  

www.gov.mb.ca/agriculture/cr
ops/insects/bertha-

armyworm.html 

Figure 2. Variation within species can make them 

difficult to distinguish based on color alone. 
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Scouting Procedures   

 

1. Beginning when the 

maize is 20 cm height, 

inspect 20 consecutive 

plants in each of 5 areas of 

the field (Figure 3). Count 

the number of plants with 

leaf feeding and the 

number of FAW egg 

masses (Figure 4) found.  

At each location, examine 

the first and the last plant 

with caterpillar feeding, 

and count the number of 

stalk borers and 

armyworms on each one. 

Pull out, carefully unroll, 

and examine the whorl 

leaves as well as the 

developing cobs.  

 

a. Record the total number of plants with feeding, the number of plants with egg masses or 

live caterpillars, and their approximate size (in mm). 

 

b. Action thresholds for spraying: multiply the % of plants with feeding x the % of plants 

with live larvae.  If the product is higher than the following action thresholds, treat the 

crop with an insecticide: 

i. From emergence to 8 leaf stage:  20% 

ii. From 8 leaf stage to tasseling:  40% 

iii. From tasseling to maturity:  do not spray (it’s too late to be effective) 

 

c. If you decide to spray, help your neighbors 

scout and treat their fields as well or the 

armyworms may move from their crop to yours! 

 

d. Scout again a few days after treating and use 

another insecticide if the first is ineffective. 

 

 

 

Figure 3. Scouting procedures for maize caterpillars. 

David Jones, University of 

Georgia, Bugwood.org 

Figure 2. Fall Armyworm eggs are white 

with a cottony covering 


