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Growing indoor tomatoes (WS)
1. Why are tomatoes commonly grown in high-tech greenhouses in New Zealand rather than only outdoors?
2. What environmental conditions are controlled inside a commercial greenhouse to help tomato plants grow successfully?
3. Explain why managing temperature is important for tomato growth, flowering, and fruit production. 
4. What is fertigation, and why is it useful in commercial tomato production? 
5. Why are tomatoes grown in soilless growing media such as rockwool or coco coir instead of soil in many commercial greenhouses? 
6. Explain why tomato plants are trained vertically using support strings and why side shoots (laterals) are removed. 
7. How do growers manage water and nutrients to ensure tomato plants remain healthy and productive throughout the growing season? 
8. Why is good airflow important in a greenhouse tomato crop? How does it help reduce pest and disease problems? 
9. Describe two pest or disease management strategies used in commercial tomato production. 
10. Why are bumblebees used in greenhouse tomato production instead of relying on natural wind pollination? 
11. Why do growers use disease-free seeds and resistant tomato varieties as part of crop management? 
12. Explain how tomatoes are harvested in greenhouses?
13. A greenhouse has high humidity and poor airflow. Predict two problems that may occur in the tomato crop and suggest two management solutions. 
14. A grower notices tomato plants have slow growth and pale leaves. What factors would you investigate, and what management changes could improve plant health? 
15. A new tomato greenhouse is being designed. Recommend three features or technologies that would help maximise yield and explain why each is important. 
16. A grower wants to reduce pesticide use but still control pests. Suggest an integrated pest management plan using biological control, monitoring, and low-impact products. 


Answers
1. Why are tomatoes commonly grown in high-tech greenhouses in New Zealand rather than only outdoors?
Tomatoes are warm-season plants that grow best in controlled conditions. High-tech greenhouses allow growers to produce tomatoes all year round by controlling temperature, humidity, light, water, and nutrients. This protects plants from cold temperatures, frost, wind, and unpredictable weather. Greenhouses also improve fruit quality, increase yields, and allow growers to supply fresh tomatoes consistently to markets throughout the year.

2. What environmental conditions are controlled inside a commercial greenhouse to help tomato plants grow successfully?
· Temperature: Maintained within the ideal range for growth, flowering, and fruit development. 
· Humidity: Controlled to reduce plant stress and prevent fungal and bacterial diseases. 
· Light: Managed using greenhouse design, reflective materials, and artificial lighting where needed to improve photosynthesis. 
· Carbon dioxide (CO₂): Monitored and sometimes increased to improve photosynthesis and plant growth. 
· Water and nutrients: Carefully controlled through fertigation systems to meet plant requirements. 
· Air movement: Managed through ventilation systems to improve airflow and reduce humidity. 

3. Explain why managing temperature is important for tomato growth, flowering, and fruit production.
Temperature affects many important plant processes, including photosynthesis, respiration, flowering, pollination, and fruit development. Tomatoes grow best when daytime temperatures are approximately 21–29°C and nighttime temperatures are 15–21°C.
If temperatures are too low, plant growth slows, pollen production decreases, and fruit set is reduced. If temperatures are too high, pollen becomes less effective, flowers may drop, and fruit quality can decline. Maintaining the correct temperature helps produce healthy flowers, successful pollination, and high yields.

4. What is fertigation, and why is it useful in commercial tomato production?
Fertigation is the process of delivering dissolved nutrients through irrigation water directly to plant roots. In greenhouse tomato production, fertigation allows growers to provide precise amounts of water and nutrients based on the plant’s growth stage.
Benefits include:
· Improved nutrient uptake by plants 
· Reduced water and fertiliser waste 
· More consistent plant growth 
· Better control of fruit yield and quality 
· Reduced environmental impacts from nutrient runoff 

5. Why are tomatoes grown in soilless growing media such as rockwool or coco coir instead of soil in many commercial greenhouses?
Soilless growing media provide a clean and controlled environment for tomato roots. Because nutrients are supplied through fertigation, plants do not rely on soil nutrients, allowing growers to precisely manage plant growth.
Materials such as rockwool and coco coir provide:
· Good drainage and root aeration 
· Reduced risk of soil-borne diseases 
· Better control of water and nutrient supply 
· Consistent growing conditions for every plant 

6. Explain why tomato plants are trained vertically using support strings and why side shoots (laterals) are removed.
Indeterminate (vining) greenhouse tomatoes continue growing throughout the season and need support to prevent plants from falling over. Plants are trained vertically using strings to:
· Maximise light exposure to leaves 
· Improve airflow through the crop 
· Make harvesting and pest monitoring easier 
· Increase fruit production 
Side shoots (laterals) are removed because they compete with the main stem for energy and create a crowded canopy. Removing them improves light penetration, reduces humidity, and lowers disease risk.

7. How do growers manage water and nutrients to ensure tomato plants remain healthy and productive throughout the growing season?
Growers use automated fertigation systems that monitor plant needs and adjust water and nutrient supply. Sensors measure factors such as:
· Nutrient concentration (EC) 
· pH of the nutrient solution 
· Temperature and humidity 
· Plant water requirements 
Plants receive essential nutrients including nitrogen, phosphorus, potassium, calcium, and magnesium. Water supply is adjusted depending on plant size, weather conditions, and growth stage to prevent drought stress or overwatering.
8. Why is good airflow important in a greenhouse tomato crop? How does it help reduce pest and disease problems?
Good airflow helps maintain a healthy growing environment by:
· Reducing humidity around leaves 
· Preventing condensation on plants 
· Improving pollination 
· Strengthening plant growth 
High humidity and still air encourage diseases such as Botrytis (grey mould) and powdery mildew. Better airflow reduces the conditions needed for these pathogens to develop.

9. Describe two pest or disease management strategies used in commercial tomato production.
1. Biological control:
Growers use beneficial organisms to control pests naturally. For example:
· Encarsia formosa controls whiteflies. 
· Phytoseiulus persimilis controls spider mites. 
2. Hygiene and sanitation:
Growers reduce disease spread by:
· Cleaning tools and equipment 
· Removing infected plant material 
· Using foot baths 
· Monitoring crops regularly 
Other strategies include environmental control, resistant varieties, and targeted chemical use.

10. Why are bumblebees used in greenhouse tomato production instead of relying on natural wind pollination?
Tomato flowers contain pollen inside structures that require vibration to release pollen. Bumblebees perform buzz pollination, where they vibrate their flight muscles and shake pollen from the flowers.
Greenhouses usually have limited wind movement, so natural pollination is poor. Bumblebees improve:
· Fruit set 
· Seed production 
· Fruit size 
· Overall yield and quality 


11. Why do growers use disease-free seeds and resistant tomato varieties as part of crop management?
Some tomato diseases, especially viruses, cannot be cured once plants become infected. Using disease-free seeds and resistant varieties helps prevent diseases entering the greenhouse.
Benefits include:
· Lower disease risk 
· Healthier plants 
· Reduced need for chemical control 
· More reliable crop production 
· Improved yield and fruit quality 

12. Explain how tomatoes are harvested in greenhouses.
Greenhouse tomatoes are usually harvested by hand every day to ensure fruit is picked at the correct ripeness and quality stage. Depending on the variety, tomatoes may be harvested individually or as complete trusses. Careful harvesting prevents bruising and maintains fruit quality.
After harvesting, fruit is:
· Sorted for quality 
· Graded by size and appearance 
· Packed according to market requirements 
· Distributed to retailers or consumers 

13. A greenhouse has high humidity and poor airflow. Predict two problems that may occur in the tomato crop and suggest two management solutions.
Possible problems:
1. Increased fungal diseases such as Botrytis (grey mould) and powdery mildew. 
2. Reduced plant health and poorer fruit quality due to stress and increased disease pressure. 
Solutions:
· Improve ventilation using fans and roof vents to increase airflow. 
· Reduce humidity by managing irrigation, heating, and condensation. 

14. A grower notices tomato plants have slow growth and pale leaves. What factors would you investigate, and what management changes could improve plant health?
The grower should investigate:
· Nutrient levels, especially nitrogen deficiency 
· pH and EC of the fertigation solution 
· Root health and possible diseases 
· Water supply and irrigation frequency 
· Temperature and light levels 
Possible solutions:
· Adjust nutrient concentrations 
· Correct pH levels 
· Improve irrigation management 
· Check roots for disease 
· Improve environmental conditions such as light and temperature 

15. A new tomato greenhouse is being designed. Recommend three features or technologies that would help maximise yield and explain why each is important.
1. Automated climate control systems
· Monitor and adjust temperature, humidity, and CO₂ to maintain ideal growing conditions. 
2. Hydroponic fertigation system
· Provides precise water and nutrients, improving growth and reducing waste. 
3. Ventilation and airflow systems
· Control humidity, reduce disease risk, and improve plant growth. 
Other useful features include reflective materials, computer monitoring systems, and biological pest control programmes.

16. A grower wants to reduce pesticide use but still control pests. Suggest an integrated pest management plan using biological control, monitoring, and low-impact products.
An IPM plan could include:
· Regular crop monitoring using sticky traps and plant inspections. 
· Introducing beneficial insects such as Encarsia formosa and predatory mites. 
· Using soft control products such as horticultural oils and insecticidal soaps. 
· Maintaining good hygiene to prevent pest outbreaks. 
· Applying approved chemical sprays only when pest numbers exceed acceptable levels. 
This approach reduces pesticide use while protecting beneficial organisms and maintaining crop health.
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