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Introduction
Plant health is the foundation of a successful aquaponics system. In 
integrated systems where fish and crops grow together, the health of plants 
influences everything from water quality to fish survival and ultimately the 
farmer’s profits. In Uganda’s smallholder settings, especially in regions 
drought prone regions where climate, pests, and resource constraints 
challenge production, understanding and managing plant health is 
crucial. This module will help both men and women farmers understand 
how to maintain healthy plants in aquaponics, diagnose problems early, 
and apply fish-safe, practical solutions. Healthy plants mean better food, 
improved fish health, and a thriving farming business.

Module Objectives

At the end of this module, men and women participants will be able to:

1.	 Monitor signs of plant health using appearance and water quality 
indicators.

2.	 Diagnose common nutrient, pest, and disease issues in aquaponic 
crops.

3.	 Use preventive practices to reduce plant health risks.

4.	 Apply safe, effective plant treatments without harming fish or the 
system.

5.	 Understand how plant health affect and is affected by fish and water 
conditions.



© 2022-2026   www.praectice.eu

4 MODULE-4: PLANT HEALTH IN AQUAPONIC SYSTEMS

Module Timing, Location, and Materials Required

No Session Estimated 
Time

Location

1. The Vital Role of Plant 
Health

1.5 Hrs

Farmer Learning 
Site

2. Essentials for Healthy 
Aquaponic Plants

2.0 Hrs

3. The Plant-Fish-Water Health 
Triangle

1.5 Hrs

4. Diagnosing Plant Health 
Problems – The Detective 
Work

2.0 Hrs

5. Troubleshooting Common 
Plant Problems

2.0 Hrs

Training Materials: Flip charts, markers, pens, pH and DO test kits, 
sample images of healthy and unhealthy plants, nutrient deficiency charts, 
thermometers, light meters (if available), local crop samples.

Session 1: The Vital Role of Plant Health

Interactive Activity 1: Brainstorming  

•	 Divide participants into gender-balanced small groups.
•	 Ask each group:

1.  What happens when your crops are unhealthy?
2.  What role do you think plants play in fish survival?

Share answers in plenary and note common issues on flip charts.
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Facilitator’s Notes

Figure 1. Effect of aquaponics on plant health

(a)	 Why Plant Health Matters in Aquaponics:

•	 Acts like the “kidney” of the system—removes waste nutrients.

•	 Healthy plants = clean water = healthy fish.

•	 Poor plant health = ammonia buildup, fish stress, and lower 
production.

•	 Boosts food safety, nutrition, and income.

(b)	 Unique Challenges in Aquaponics:

•	 Nutrients come from fish, not fertilizers.

•	 No chemical pesticides - must use safe alternatives.
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•	 Water affects everything - roots stay submerged and sensitive.

•	 Light, temperature, and air quality all impact plant health.

Session 2: Essentials for Healthy Aquaponic Plants

2.1  Introduction 

This session introduces the key requirements for ensuring plant health 
in aquaponics systems. It highlights the importance of balanced 
nutrient availability, optimal environmental conditions, pest and disease 
management. By understanding these essentials, learners will gain the 
knowledge needed to maximize plant growth, improve yields, and maintain 
harmony between fish, plants, and microorganisms.

•	 Aquaponics integrates aquaculture (fish) and hydroponics (plants) in 
a closed-loop system.

•	 Healthy plants are central to system balance – they use fish waste 
nutrients, improve water quality, and ensure productivity.

2.2   Why Plant Health Matters

•	 Nutrient Cycling: Plants absorb nitrates and other nutrients, 
preventing toxic buildup for fish.

•	 System Balance: Healthy plants keep water clean, reducing stress 
and disease risks for fish.

•	 Food Security & Income: Strong plant growth improves yields, 
diversity, and profitability.
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Key Factors Affecting 
Plant Health

•	 Water Quality: pH (6–7), 
temperature, and oxygen 
must be optimal.

•	 Nutrients: Balance of 
nitrogen, potassium, 
calcium, and 
micronutrients.

•	 Light: Adequate sunlight 
or artificial light for 
photosynthesis.

•	 Pests & Diseases: Though 
reduced in aquaponics, 
pests like aphids and fungal 
infections can still occur.

4.   Common Plant Health 
Issues

•	 Nutrient Deficiencies: 
Yellow leaves (N), blossom-
end rot (Ca), poor growth (K, 
Fe).

•	 Water Stress: Poor aeration 
or incorrect pH.

•	 Pests/Diseases: Require 
integrated, safe control 
(biological, cultural 
practices).

5. Good Practices for Plant 
Health in Aquaponics

•	 Monitor and adjust pH, 
temperature, DO, EC 
regularly.

•	 Use diverse crops to reduce 
risk of nutrient imbalance 
and pest build-up.

•	 Apply integrated pest 
management (IPM): 
beneficial insects, netting, 
and manual removal.

•	 Regular observation; early 
detection prevents major 
losses.

6. Key Takeaway for Learners

•	 Healthy plants are not just 
a crop output – they are the 
engine that drives nutrient 
recycling, ensures fish 
survival, and sustains the 
whole aquaponic system.
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Interactive Activity 2. Group exercise 

•	 Use posters or drawings to introduce the 5 Key Needs for plant 
health.

•	 Show tools like DO test kits and nutrient charts.
•	 Ask participants to match a common problem (e.g., yellow leaves) 

to the missing requirement.

Facilitator’s Notes

             

Figure 2.Effect of fish water nutrients on leafy vegetables 
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1.  Healthy Root Zone:

•	 Plants need oxygen-rich water 
(DO > 5 mg/L).

•	 Warm water holds less 
oxygen—need more aeration 
in hot seasons.

2.  Balanced Nutrition:

•	 Nutrients come from fish feed 
via microbes.

•	 Macronutrients: N, P, K, Ca, 
Mg, S.

•	 Micronutrients: Fe, Mn, Zn, 
Cu, B, Mo.

•	 Common issue: Iron 
deficiency (yellow leaves).

•	 pH affects nutrient 
availability (ideal 6.0–7.0).

3.  Good Lighting:

•	 Plants need the right light 
intensity and duration.

•	 Leafy greens need less light 
than fruiting crops.

4. Suitable Climate:

•	 Air temp: 20–28°C is ideal.
•	 High humidity (>80%) causes 

fungal diseases.
•	 Use fans or vents to increase 

air flow.
5. No Stressors:

•	 Avoid overcrowding and 
rough handling.

•	 Watch out for pests, root rot, 
and mildew.
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Session 3: The Plant-Fish-Water Health Triangle

The Plant-Fish-Water Health Triangle illustrates the interdependence of 
the three core components in aquaponics as indicated in Figure 3. Healthy 
plants rely on clean, nutrient-rich water and thriving fish, while fish depend 
on plants to filter and balance their environment. Water quality forms the 
link that sustains both plants and fish, ensuring system stability.

Interactive Activity 3: Group Exercise 
•	 Give each group a large paper and ask them to draw a triangle 

showing:

	- Plant Health

	- Fish Health

	- Water Quality
•	 Write one way each affects the other.

Present group diagrams to the class.

Facilitator’s Notes

Figure 3. The Fish Triangle
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Description of the Plant-Fish-Water Health Triangle Fish

•	 Fish are fed with fish feed, which builds biomass but also produces 
fish faeces.

•	 Fish waste is rich in ammonia, which in high levels is toxic to both fish 
and plants.

1.	 Bacteria (Water Mediators)

•	 Ammonification: Fish faeces release ammonia nitrogen into the 
water.

•	 Nitrification: Beneficial bacteria convert toxic ammonia first into 
nitrites (NO₂⁻) and then into nitrates (NO₃⁻), which are safe and 
usable by plants.

•	 This microbial activity is essential for water quality and nutrient 
recycling.

2.	 Plants

•	 Plants absorb nitrates from the water as their primary nutrient source.

•	 Through this uptake, plants cleanse the water while producing 
biomass (vegetables, fruits, herbs).

•	 Healthy plant growth completes the cycle by maintaining balanced 
water conditions.

Core Interdependence

•	 Fish → Water (waste): Fish provide nutrients through excretion.

•	 Water (via bacteria) Plants: Bacteria transform waste into plant-
available nutrients.

•	 Plants → Water & Fish: Plants remove excess nutrients, keeping 
water safe and clean for fish.

Key Takeaway

The Plant–Fish–Water Health Triangle shows a symbiotic relationship 
where:

•	 Fish provide nutrients,

•	 Water (through bacteria) transforms and transports nutrients,
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•	 Plants utilize nutrients while purifying the water, 
ensuring a balanced, sustainable aquaponics system.

Joint Exercise: System Monitoring Practice

Step 1: Group Demonstration

•	 Use DO and pH meters to test sample water.

•	 Discuss what results mean for plant and fish health.
Step 2: Role Play – Diagnosing Plant Problems

•	 Present a photo of a sick plant (e.g., yellow leaves).

•	 Ask groups: What could be the cause? What would you do?
Step 3: Develop a Daily Monitoring Checklist

•	 Each group creates a checklist for plant, water, and fish health.

•	 Present checklists and discuss how to apply them on-farm.
Key Messages

1.	 Healthy plants keep your fish safe and your crops productive.

2.	 Plant health depends on oxygen, nutrients, water quality, and light.

3.	 Watch for early signs of stress—yellowing leaves, slow growth, or 
wilting.

4.	 Fish-safe solutions (like neem, garlic spray, proper feeding) protect 
the whole system.

5.	 Always manage your system as a whole—plants, fish, and water are 
connected.

Activity 4: Gallery Walk – What I Learned

•	 Each participant writes one key thing they learned on a card.

•	 Hang the cards and walk around to read everyone’s insights.
III. Proactive Monitoring & Prevention: The First Line of Defense

A. Regular Plant Inspection Routines

Purpose: Early detection is the cornerstone of plant health management.
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1. Daily Quick Checks (5–10 minutes):
•	 Visual cues:

	- Leaves: Yellowing, purpling, spotting, curling, wilting, 
stickiness

	- Stem strength: Look for weak, spindly growth

	- General plant vigor: Any sudden changes in posture or color

2. Weekly Detailed Inspections:
•	 Root Assessment:

	- Healthy roots: White/cream, odorless, abundant

	- Unhealthy signs: Brown/black color, foul odor, slime
•	 Growth Tracking:

	- Measure plant height, leaf number, and observe flower/fruit set
•	 Record Keeping:

	- Maintain logbooks or digital logs

	- Include observations, water parameters, actions taken

	- Use records to track patterns and assess interventions

1. Trainer’s Tip: Encourage trainees to inspect different crop types and 
stages (seedlings vs mature plants) for broader learning.

B. Key Water Quality Parameters Affecting Plants & Monitoring

Water quality is directly linked to plant health, nutrient uptake, and disease 
resistance.

1. pH (Target: 6.0–7.0)

•	 Importance: Controls nutrient solubility

•	 Tools: Digital pH meter (calibrated) or test kit

•	 Frequency: Daily
Adjustment: Use fish-safe buffers like potassium bicarbonate or diluted 
phosphoric acid
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2. Dissolved Oxygen (DO) (Target: >5 mg/L, ideally >6 mg/L)

•	 Importance: Vital for root respiration

•	 Monitoring: Calibrated DO meter; test daily at warmest time and 
pre-dawn

Management: Use air stones, venturis, increase aeration in warm 
conditions

3. Temperature

•	 Plant/Fish Specific Ranges:

•	 Lettuce: 18–22°C

•	 Tilapia: 25–30°C

•	 Basil: 24–30°C

•	 Tools: Digital thermometer
Action: Use heaters, chillers, or insulation as needed

4. Electrical Conductivity (EC) / Total Dissolved Solids (TDS)

•	 Target:

•	 EC: 0.8–1.5 mS/cm

•	 TDS: 400–750 ppm

•	 Monitoring: EC/TDS meter, 1–2 times weekly

•	 Action:

•	 Low EC: Increase fish feed or fish density
High EC: Partial water change, reduce supplementation
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5. Key Nutrients

Nutrient Target 
Range

Role Notes

Nitrate (NO₃-) 20–150 ppm Main nitrogen 
source

Test weekly

Potassium (K+) 20–100 ppm Fruit quality 
& disease 
resistance

Often deficient

Calcium (Ca2+) 40–100 ppm Cell wall & tip 
burn prevention

Common 
deficiency

Iron (Fe) 2–5 ppm 
(chelated)

Chlorophyll 
formation

Test visually 
or every 2–4 
weeks

6. Ammonia (NH₃/NH₄+) & Nitrite (NO₂-)

•	 Target:

•	 Ammonia: <0.5 ppm

•	 Nitrite: <1 ppm

•	 Monitoring: Daily in new systems, 2–3x/week in stable systems

•	 Action: Reduce feeding, increase aeration, check biofilter

Key Monitoring Principles for Trainees

•	 Consistency: Test at the same time daily

•	 Calibration: Always calibrate meters regularly

•	 Diagnose Holistically: Combine water test results with visual plant 
symptoms

•	 Record Everything: Note readings, symptoms, and actions

•	 Prevention Pays: Routine checks save crops and fish
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C. Cultural Practices for Prevention: Building System Resilience

1. System Design Considerations

•	 Plant Spacing: Prevent overcrowding and improve airflow

•	 Airflow Optimization: Use natural wind or fans; avoid stagnant 
zones

•	 Light Access: Prevent shading, clean glazing, prune lower leaves

2. Seedling Quality & Hardening Off

•	 Select Healthy Seedlings: Firm stems, no pests, white roots

•	 Hardening Process: Gradual exposure (5–7 days) before 
transplanting

3. Sanitation & Hygiene

•	 Clean Tools: Disinfect between beds or after disease events

•	 Hygiene Zones: Use disinfectant footbaths, clean walkways

•	 Quarantine New Plants: Isolate for 1–2 weeks before introducing

•	 Debris Removal: Remove dead plant material promptly

4. Crop Rotation & Diversity (Media Beds Focused)

•	 Disrupt Disease Cycles: Rotate crop families (e.g., Solanaceae, 
Brassicas)

•	 Balance Nutrients: Alternate heavy and light feeders

•	 Diversity: Intercrop compatible plants (e.g., basil with tomatoes)

•	 Raft/NFT Rotation: Use “rest periods” or cycle crops between 
channels

5. Beneficial Microbes

•	 Root Zone Enhancement: Bacillus, Trichoderma, etc. support plant 
defense

•	 Application: Add as root drench or system inoculant

•	 System Fit: Best suited to media beds or hybrid systems
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6. Environmental Control

•	 Temperature: Shade cloth in summer, heaters in winter

•	 Humidity: Use fans and venting; avoid overhead watering

•	 Airflow: Ensure gentle, consistent air circulation above canopy

7. Fish Stocking & Feeding

•	 Balance is Key:

•	 Underfeeding = plant deficiency

•	 Overfeeding = toxicity, oxygen depletion

•	 Guidelines:

•	 Stock: 20–40 kg fish per 1000 L water

•	 Feed: What fish consume in 5–10 min, 1–2 times/day

•	 Monitor: Adjust based on nitrate, EC, plant needs, and fish appetite

Key Takeaways for Trainees

•	 Monitoring is a daily responsibility, not a one-time task

•	 Healthy systems are built through routine, cleanliness, balance, 
and data

•	 Prevention is always cheaper and more effective than treatment

•	 Integration of water data and plant observations is essential for 
diagnosis

•	 Empowered farmers and extension workers become plant 
detectives and system stewards
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Session 4: Diagnosing Plant Health Problems – The 
Detective Work

Introduction

•	 Diagnosing plant problems is like being a detective: observe, 
collect clues, analyze, and solve.

•	 The goal is to identify the root cause (nutrient, water, pests, 
disease, or environment), not just the symptoms.

Interactive Activity 4.  Group Exercise 

Objective:

Help participants learn a systematic, step-by-step approach to 
diagnosing plant health problems in aquaponics, using observation, 
water testing, root checks, pest scouting, and system history.

Part A: A Step-by-Step Diagnosis Approach – Be a Plant Health Detective

Facilitator’s Instructions

Begin the session by explaining that plant health issues in aquaponics are 
often misunderstood, leading to wrong treatments that waste time, money, 
and harm the fish. Emphasize that the correct diagnosis is like detective 
work—it needs clues, careful observation, and patience.
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Step 1: Observe Plant Symptoms – The Plant Tells a Story

Group Activity:

•	 Give each group samples or pictures of plants showing different 
symptoms.

•	 Ask: What part of the plant is affected? Older leaves? New growth? 
Whole plant?

•	 Guide the group to record color changes, spots, curling, or burnt 
edges.

Facilitator’s Notes:

•	 Older Leaves → Deficiencies of Nitrogen, Potassium, 
Magnesium

•	 Newer Leaves/Growing Tips → Deficiencies of Iron, 
Calcium, Boron

Key Patterns to Watch:

•	 Yellow between green veins → Iron or Magnesium deficiency

•	 Brown, dead edges → Potassium deficiency or salt damage

•	 Curled/distorted leaves → Pests, viruses, or chemical issues

•	 Ask: When did this problem start? Is it getting worse or staying 
the same?

Step 2: Test the Water – The Water Never Lies
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Demonstration: 
Show participants how to test the following water quality parameters:

•	 pH (Ideal: 6.0–7.0)

•	 Dissolved Oxygen (DO) (Ideal: >5 mg/L)

•	 Temperature (Ideal range depends on crop, e.g. 18–30°C)

•	 Electrical Conductivity (EC) or TDS (Ideal: 0.8–1.5 mS/cm)

•	 Nitrates (NO₃_) and Potassium (K+)

Hands-on Practice:

Let participants test water samples and match results with plant 
symptoms.

Facilitator’s Notes:

•	 High pH + Yellow New Leaves → Iron Lockout

•	 Low DO + Wilting → Root Stress

•	 Low Nitrate + Pale Leaves → Nitrogen Deficiency

•	 High EC + Leaf Burn → Salt Stress

Step 3: Check the Roots – The Hidden Truth

Activity: 
Show live plants or root samples (if available) or pictures of healthy and 
unhealthy roots.
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Ask Participants to Identify:

•	 Color: White = healthy; Brown/black = rot

•	 Smell: Fresh/neutral = good; Rotting smell = disease

•	 Texture: Firm and fibrous = healthy; Mushy/slimy = root rot

•	 Slime or mold: Clear slime is normal; Colored or fuzzy is not

Facilitator’s Notes:

Root rot often comes from poor oxygen or dirty water. Use 
comparisons of healthy vs. rotting root samples.

Step 4: Look for Pests and Diseases – The Usual Suspects

Group Work:

Give magnifying glasses or photos to help 
participants inspect leaves (especially under 
the leaf), stems, and growing tips.

Facilitator’s Notes:

•	 Pests: Aphids, mites, 
whiteflies → Look for sticky 
residue (honeydew), webs, holes

•	 Diseases: Fungal spots, bacterial ooze, 
yellow halos, unexpected wilting

•	 Tips: Always check for insect signs before 
blaming nutrients. Many leaf spots are not 
caused by diseases.
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Step 5: Review System History – The Final Clues

Discussion Questions:

•	 Did you recently add new fish, plants, or water?

•	 Did you change pH, feeding, or perform system maintenance?

•	 Was there a power cut or a change in weather?

•	 Facilitator’s Notes:

•	 Sudden changes in temperature or water source can trigger plant 
stress.

•	 Overdosing supplements or changing pH too fast causes more harm 
than good.

Part B: Visual Identification Guides – Your Toolkit

Display Tools: 
Use posters or flip charts showing side-by-side pictures of:

•	 Nutrient deficiencies (e.g., Nitrogen = yellow lower leaves; Iron = 
yellow upper leaves with green veins)

•	 Toxicities and pH problems

•	 Common pest damage vs. nutrient issues
Flowchart Activity: 
Present a decision-tree on the wall:

1.	 Where is the symptom?
          → Old leaves or new?

2.	 What is the pattern?
          → Yellow, brown, curling, etc.

3.	 Check pH and nutrients
          → Decide if it’s a deficiency or environmental
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Section IV: Diagnosing Plant Health Problems

2. Abiotic Disorders: Stress from the Environment

Abiotic disorders are caused by non-living factors such as light, 
temperature, wind, water, or chemical imbalances. Identifying these 
symptoms early helps prevent plant loss and ensures overall system 
balance.

a) Light Stress

•	 Light Burn (excess light):

•	 Bleached white or brown necrotic patches on upper leaves.

•	 Leaves feel crispy; often caused by magnified sunlight through 
water droplets.

•	 Light Insufficiency (inadequate light):

•	 “Leggy” plants: long, weak stems with wide spacing between 
leaves.

•	 Pale green leaves, smaller size, reduced flowering/fruiting.

•	 Common in shaded setups or winter seasons.

b) Temperature Stress

•	 Heat Stress:

•	 Wilting despite adequate water, leaf curling (up/down), blossom/
fruit drop.

•	 Pale or bronzed leaves; sunken areas between veins.

•	 Cold Stress:

•	 Stunted growth, dark green or purple-tinged leaves.

•	 Wilting due to impaired water uptake; necrotic spots.

c) Wind/Sun Scald

•	 Wind Scald:

•	 Tattered, bruised leaves, especially on plant edges.

•	 Weakens plant structure; often due to high wind exposure.
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•	 Sun Scald:

•	 Large bleached or necrotic patches on fruits/leaves.

•	 Often occurs after pruning or transplanting; different from light 
burn by its localized effect.

d) Water Stress

•	 Water Flow Failure (rare in aquaponics):

•	 Sudden, total plant wilting despite water access.

•	 Cause: lack of oxygenated water (e.g., pump failure).

•	 Roots deteriorate rapidly. Emergency situation.

e) Chemical Residue Contamination

•	 Symptoms:

•	 Sudden, widespread leaf necrosis, distortion, bleaching.

•	 Usually appears after maintenance or chemical exposure.

•	 Common Causes:

•	 Chlorine, soaps, disinfectants, herbicide drift, pesticide residues.

•	 Highly toxic to fish and biofilter — exercise extreme caution.
3. Natural Problems: Pests and Diseases

These are caused by living organisms like insects, fungi, bacteria, or 
viruses. Early detection and identification are critical.
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A. Common Pests: Identification & Damage

Pest Appearance Damage

Aphids Small, soft-bodied (green, 
black, etc.) on stems/
undersides

Leaf curl, stunting, 
honeydew → sooty mold

Whiteflies Small white insects, fly 
when disturbed

Yellowing, stunting, virus 
transmission

Thrips Slender, fast-moving Silvery streaks, 
deformed leaves, virus 
vector

Spider Mites Microscopic, with fine 
webbing

Yellow dots, dry/bronzed 
leaves

Leaf miners Larvae inside leaves White serpentine trails, 
reduced photosynthesis

Caterpillars Larvae of moths/butterflies Large chew holes, frass

Slugs/Snails Nocturnal feeders, leave 
slime

Irregular holes in leaves, 
seedling destruction

B. Common Diseases
Fungal Diseases

•	 Powdery Mildew: White dust on leaf surfaces, yellowing and early 
leaf drop.

•	 Downy Mildew: Yellow spots, purple mold underside; cool/moist 
conditions.

•	 Root Rot (Pythium, Fusarium): Brown, mushy roots, wilting.

•	 Damping Off: Seedlings die at base; stem appears pinched.
Bacterial Diseases

•	 Soft Rot: Mushy, foul-smelling lesions; often on fruits/stems.

•	 Bacterial Leaf Spot: Angular, water-soaked lesions with yellow 
halos.
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Viral Diseases

•	 Symptoms: Mosaics, leaf distortion, stunting, poor fruit set.

•	 Control: Prevent via vector control (aphids, thrips), sanitation, and 
using certified seed.

C. Key Diagnostic Tools

1. Photo Gallery (Include as visual annex in manual)

•	 Clear, labeled images of pests and pathogens in all stages.

•	 Symptom photos across various plant types.

2. Damage Symptom Guide

Symptom Likely Causes

Yellowing Leaves N, Fe, Mg deficiency; root rot; virus

Wilting Low DO, pump failure, root rot

Leaf Spots Fungal/Bacterial pathogens, chemical burn

Leaf Holes Insects (caterpillars, beetles), slugs

Distortion Ca/B/Zn deficiency, virus, aphids

Sticky Residue Aphids, whiteflies

Webbing Spider mites

Tunnels in Leaves Leaf miners 

Section V: Fish-Safe Management Strategies for Plant Health

A. Core Principle: Do No Harm to Fish or Biofilter
Always prioritize:

•	 Fish health

•	 Biofilter function

•	 Water quality stability
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Golden Rules:

1.	 Avoid synthetic pesticides/fungicides.

2.	 Verify all product safety for aquatic life.

3.	 Pre-dilute all chemicals.

4.	 Apply gradually, monitor for 48 hours.

5.	 Prefer localized treatments (grow beds, sump).

B. Correcting Nutrient Imbalances

1. Managing pH (Target 6.0–7.0)

Lowering pH (>7.0):

•	 Phosphoric Acid: Safe, adds P.

•	 Citric Acid: Mild, use in unbuffered systems.

•	 Avoid: Sulfuric, nitric acid, vinegar.
Raising pH (<6.0):

•	 Potassium Bicarbonate: Best choice.

•	 Calcium Carbonate: Slow-release, safe buffer.

•	 Calcium Hydroxide: Use extreme caution.

•	 Avoid: Sodium bicarbonate, quicklime.

C. Managing Toxicities
1. Immediate Dilution

•	 Replace 20–40% of system water.

•	 Match temperature and pH.

•	 Retest water parameters.
2. Identify and Address Root Causes

•	 NH₃/NO₂ spikes: Reduce feed, boost aeration.

•	 High EC: Stop supplements, test feed/water.

•	 Chemical Exposure: Flush system, trace source.
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3. Emergency Measures

•	 Increase aeration.

•	 Use activated carbon to reduce organic toxins.

Critical Implementation Summary for Trainees

1.	 Test Before Acting – Confirm with water tests.

2.	 Use Aquaponic-Safe Inputs – Verify toxicity.

3.	 Dilute and Apply Gradually – Never direct-dose.

4.	 Start Conservatively – Use ½ dose, monitor.

5.	 Watch Fish Closely – Behavior is an early warning.

6.	 Solve Root Problems – Don’t mask with supplements.

7.	 Treat Toxicity as Emergency – Act fast, dilute.

Section IV: Diagnosing Plant Health Problems

C. Integrated Pest Management (IPM) in Aquaponics: A Fish-Safe 
Hierarchy

Overview

Integrated Pest Management (IPM) in aquaponics is a tiered, ecologically 
grounded approach that emphasizes prevention, early detection, and 
biological control while strictly limiting chemical use to protect fish and 
biofilters. The goal is sustainable pest suppression without compromising 
system health.
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1. Prevention: The Foundation of IPM

Strategy Description

Sanitation & 
Hygiene

•	 Remove plant debris, algae, and fallen fruit 
regularly. 

•	 Disinfect tools and boots with fish-safe agents 
(e.g., 3% H₂O₂). 

•	 Quarantine all new plants for 1–2 weeks before 
introducing to the system.

Exclusion •	 Install 50+ mesh insect netting on vents and 
doors. 

•	 Use copper tape or barriers against slugs/snails.

Plant/System 
Balance

•	 Optimize nutrition, DO, pH, and environmental 
conditions. 

•	 Balance fish stocking to avoid nutrient overload.

Beneficial 
Habitat

•	 Plant insectary species (e.g., dill, alyssum) near 
the system. 

•	 Provide refuge (e.g., wood piles) for predatory 
insects.

2. Monitoring: Early Detection is Key

Method Details

Scouting •	 Inspect leaves, stems, and new growth 2–3 
times weekly. 

•	 Use a 10x lens for small pests.

Sticky Traps •	 Yellow for aphids and whiteflies; blue for thrips

•	 Place near canopy and monitor weekly.

Record-Keeping •	 Track pest counts, affected plants, and damage 
severity. 

•	 Helps determine intervention thresholds.
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3. Mechanical and Physical Controls

Control Method Application

Hand-Picking Remove large pests manually and dispose in 
soapy water.

Pruning Remove infested/diseased plant parts. Seal in 
plastic for disposal.

Water Sprays Dislodge pests like aphids with a strong water jet. 
Avoid overwatering.

Barriers/Traps Use sticky barriers on stems or slug traps. Row 
covers protect seedlings.

B. Microbial Insecticides

•	 Bacillus thuringiensis (Bt):

•	 Targets: Caterpillars

•	 Notes: Fish-safe; reapply after rain.

•	 Beauveria bassiana / Lecanicillium lecanii:

•	 Targets: Aphids, thrips, beetles

•	 Notes: Apply in high humidity; safe at labeled rates.

C. Beneficial Nematodes

•	 Steinernema feltiae:

•	 Targets: Fungus gnats, thrips pupae

•	 Application: Drench media/raft roots, not fish tanks.
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5. Botanical & Mineral-Based Pesticides (Use with Caution)

A. Approved Substances

Substance Target Fish Safety Guidelines

Insecticidal Soaps Soft-bodied pests 
(aphids, mites)

Use surfactant-free (e.g., 
M-Pede®).

Neem Oil Aphids, whiteflies, 
thrips

<2% dilution, avoid 
surfactants, apply at dusk/
dawn.

Horticultural Oils Mites, scales Avoid during extreme 
temperatures.

Diatomaceous 
Earth

Crawling pests Use dry, food-grade only; 
avoid water contact.

B. Application Protocols

1.	 Test First: Apply to 2–3 plants; observe for 48 hours.

2.	 Protect Fish and Biofilters: Cover tanks, stop water flow during 
application.

3.	 Respect Pre-Harvest Intervals (PHI): 3–5 days for neem/soap; 
follow label for oils/DE.

4.	 Apply in Safe Conditions: Early morning/evening; avoid heat and 
wind.

5.	 Use Dedicated Equipment: Clean with vinegar after each use.
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C. Key Warnings

Hazard Consequence Mitigation

Surfactants Fish gill damage Use only surfactant-free 
products.

Oil Drift Oxygen depletion in 
water

Cover tanks, no 
overspray.

Neem Overdose Plant burn, fish stress Dilute, apply cautiously.

DE Contamination Biofilter/media 
clogging

Keep dry and away from 
tanks.

pH Shock System stress Test before and after 
spray.

Trainer’s Tip: “When in doubt, leave it out.” Always consult experts 
before using any product near fish.

6. Chemical Pesticides: Strict Prohibition (with Rare Exceptions)

Issue Impact on Aquaponics System

Fish Toxicity Immediate fish kills.

Biofilter Disruption Ammonia spikes, nitrification failure.

Residue Build-up Contaminated produce and water.

Exception Protocol (Not Recommended)

•	 Isolate plants → Shut down system → Treat externally → Rinse → 
Flush → Rebuild biofilter (4–8 weeks).

Recommendation: Replant instead of risking system collapse.



© 2022-2026   www.praectice.eu

33MODULE-4: PLANT HEALTH IN AQUAPONIC SYSTEMS

7. Plant Disease Management: Prevention First

A. Core Principles

•	 Hygiene: Sterilize tools, remove debris.

•	 Environmental Control: Keep RH <70%, air velocity >1 m/s.

•	 Resistant Varieties: Use where available.

•	 Prompt Removal: Bag and discard infected plants.
B. Fish-Safe Interventions

Agent Target Disease Application

Bacillus subtilis Powdery mildew, 
Botrytis

Foliar spray, 
preventative use.

Trichoderma 
harzianum

Root pathogens Root drench in media 
beds.

Potassium 
Bicarbonate

Fungal suppression Foliar at 0.5–1%, rinse 
after.

Hydrogen Peroxide Root/fungal control Use ≤1% spray; 
monitor closely.

Prohibited Substances: Copper, sulfur, systemic fungicides – all toxic to 
fish.

8. Abiotic Stress Management

Stress Factor Mitigation Strategy

Heat (>30°C) Shade cloth, evaporative cooling.

Cold (<10°C) Heaters, insulation, row covers.

Light Excess/Deficiency Shade or supplement with LEDs.

Wind/Hail Install netting.

Water Flow Failure Emergency air pumps, backup systems.
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9. Key Implementation Rules for Trainees

1.	 Chemicals = IPM Failure: Restart with preventive strategies.

2.	 Humidity Favors Disease: Prioritize airflow and dryness.

3.	 Environmental Changes Matter: Monitor impacts of every 
adjustment.

4.	 Diagnose Before Acting: Rule out abiotic stress before treating 
biotic issues.

5.	 Documentation is Power: Keep detailed intervention logs
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Session 5: Troubleshooting Common Plant Problems

Interactive Activity 5: Group Exercise
•	 Divide participants into groups (two groups of men and two groups 

of women).
•	 Give each group laminated pictures or actual examples of plant 

symptoms.
•	 Ask them to:

1.  Identify the symptoms they see.
2.  Suggest possible causes.
3.  Recommend immediate and long-term solutions.

Guide them through the correct diagnosis and actions using the 
simplified tables below.

Joint Exercise: Symptom-to-Solution Flowchart

Step 1: Give participants a laminated flowchart with arrows starting from 
leaf color or symptom

Step 2: In pairs, use a real or pictured plant to trace the cause

Step 3: Point to water test, root check, or pest check

Step 4: Decide on the best fish-safe treatment

Implementation Notes for Trainees

1.	 Check Symptoms in This Order:

•	 Look at leaves → Test water → Check roots → Scout for pests

2.	 Emergency First-Aid:

•	 Wilting + bad smell roots: Aerate NOW

•	 Ammonia >1 ppm: 50% water change + stop feeding

3.	 Not Sure?

•	 Isolate sick plants

•	 Take photos and ask an expert

•	 Never spray or treat without identifying the problem
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Key Messages

1.	 Always test water and inspect roots before treating.

2.	 Respond fast to low oxygen or ammonia—fish can die quickly!

3.	 Most problems are caused by poor water, pests, or missing nutrients.

4.	 Use safe, organic methods that won’t harm fish or people.
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