WRITTEN QUESTIONS – Team Event
NM Section (10 Questions): 
1. What is an acceptable soil pH range for tomato production?
Resource: EDITED UC Tomato Fertilization ANR Pub 3470

A. 4.8 – 5.8
B. 5.8 – 6.8
C. 6.8 – 7.8
D. > 7.8

2. What is the pH of the soil where there is poor growth?
Resource: A&L Western Report

A. 4.9
B. 5.9
C. 6.4
D. 6.8

3. What is the highest recommended season total nitrogen rate (lb N/acre) for processing tomato production?
Resource: UC Davis Processing Tomato Production Pub 7228-3

A. 100 lbs/ac
B. 150 lbs/ac
C. 200 lbs/ac
D. 250 lbs/ac

4. How much nitrogen has been applied to date rounded to the nearest whole pound?
Calculation - 	25 gal 21-17-0 x 11.36 lb/gal x 0.21 = 59.64 # N
		150# urea x 0.46 = 69 # N
		100# MAP x .11 = 11# N
		30 gal UAN-32 x 11.06 lb/gal x .32 = 106.176# N	
		59.64# + 69# + 11# + 103.176# = 245.816# rounded to 246#	

A. 147 lbs/ac
B. 246 lbs/ac
C. 280 lbs/ac
D. 352 lbs/ac






5. What is the recommended phosphorus rate (lb P2O5/acre) for tomato production?
Resource: EDITED UC Tomato Fertilization ANR Pub 3470

A. 50 lbs/acre
B. 75 lbs/acre
C. 100 lbs/acre
D. 125 lbs/acre

6. How much P2O5 was applied to this field?
Calculation: 	25 gal 21-17-0 x 11.36 lb/gal x 0.17 = 48.28# P2O5
		100# MAP x .52 = 52# P2O5
		48.28# + 52# = 100.28# rounded to 100#

A. 91 lbs/acre
B. 94 lbs/acre
C. 100 lbs/acre
D. 112 lbs/acre

7. What is the recommended potassium rate (lb K2O/acre) for tomato production? 
Resource: EDITED UC Tomato Fertilization ANR Pub 3470

A. 100 lbs/acre
B. 150 lbs/acre
C. 200 lbs/acre
D. 250 lbs/acre

8. How much K2O was applied to this field?
Resource: Calculation – 250lbs potash x 0.60 = 150# K2O

A. 60 lbs/acre
B. 115 lbs/acre
C. 130 lbs/acre
D. 150 lbs/acre


9. What is the Calcium soil test levels rating where there is poor growth?
Resource: A&L Western Report

A. Very Low
B. Low
C. Medium
D. High




10. Which soil test attribute could be a contributing cause to the issue at hand?
A. Calcium and pH
B. Nitrogen Management
C. Potassium Management
D. None of the Above



SW Section (10 Questions): 

1. Although clay-loam soils are generally more productive for growing tomatoes than sandy soils, one advantage sandy soils have is:
Resource: UC Davis Processing Tomato Production Pub 7228-3

a. Sandy soils can be planted sooner in wet spring weather
b. Sandy soils can retain more moisture and thus more nutrients
c. Sandy soils are easier on equipment used to farm commercial tomatoes
d. None of these are advantages of sandy soil over clay-loams

2. What is the primary soil texture of this field?
Resource: Approx 40% Sand, 30% Silt, 30% Clay from A&L Western and Soil Triangle 

a. Sand
b. Loamy Sand
c. Clay Loam
d. Clay

3. What is the water holding capacity of this soil texture? 
Resource: Understanding Soil Water Holding Characteristics - UCDAVIS 80243

a. 0.8”/ft
b. 1.2”/ft
c. 1.6”/ft 
d. 2.4”/ft

4. How much total water (also known as crop evapotranspiration – ETc) is typically needed to grow processing tomatoes in California?
Resouce: UC IPM Irrigation of Processing Tomatoes ANR Pub 3470

a. 18 inches
b. 25 inches
c. 32 inches
d. 40 inches

5. Given the seasonal ETc from above, and assuming 50% Crop Canopy, what would be the calculated Crop Evapotranspiration rate for tomatoes? 
Resource: UC IPM Crop coefficients of processing tomatoes 

a. 12.5 inches
b. 20 inches
c. 31.25 inches
d. 50 inches


6. Which method of irrigation provides the most application efficiency of water by minimizing evaporation?
Resource: Application of basic agronomy understanding

a. Surface Irrigation
b. Sprinkler Irrigation
c. Subsurface Drip Irrigation
d. All provide equal water use efficiency

7. What impact does aggressive tillage have on soil structure? 
Resource: UC Structural Degradation.pdf

a. Reduced organic matter
b. Compaction
c. Improved aeration
d. All occur due to aggressive tillage

8. What impact would conservation tillage practices and cover crops have on the soil health in this field? 
 Resource: UC Structural Degradation.pdf

a. Increased soil organic carbon
b. Lateral root growth
c. Reduced pore space
d. None of the above

9. Soil Structure can be improved by the following 
Resource: UC Structural Degradation.pdf

a. Increasing irrigation
b. Reducing the percentage of organic matter
c. Conservation tillage
d. Conventional tillage and increasing organic matter

10. Which of these concerns could be a contributing cause to the issue at hand?
a. Soil Texture & Water Holding Capacity
b. Irrigation Management
c. Tillage Management
d. None of the Above





CM Section (10 Questions):

1. Why do most growers in California choose a transplant seeding method instead of direct seeding for planting tomatoes?
Resource: UC Davis Processing Tomato Production Pub 7228-3

A. Transplanting provides tomato plants a head start on weeds and reduces stand establishment problems.
B. Transplanting allows fruit to set quicker helping avoid high summer temperatures.
C. Transplanting reduces seed cost per acre.
D. All of the above.

2. During the field visit, you determine the bed spacing to be 66” with double-seeded plugs at an average spacing of 12”. How many plants per acre are there in the field?
Resource: Plant Population Double Row.pdf

A. 15,840 plants per acre
B. 7,920 plants per acre
C. 17,424 seeds per acre
D. None of the above

3. Tomatoes are primarily planted on raised beds in California to allow for 
Resource: Application of basic agronomy understanding

A. Irrigation and drainage of the crop
B. Mechanical harvest
C. A reduction in seeding cost
D. None of the above

4. Tomato variety N 6428 is tolerant to fusarium wilt race 3 while HM 588414 is tolerant to fusarium wilt race 2. How would you determine which race of fusarium wilt was present in the field if you encountered this disease? 
Reference: Fusarium Wilt of Tomato Race 3 _ Progressive Crop Consultant.pdf

A. Perform a root dig and inspect roots for nematode lesions which are entry points for race 2.
B. Visually inspect the plant for yellowing and wilting of the leaves consistent with race 3.
C. Take a tissue sample and send to a diagnostic lab to determine the correct race.
D. All of the above.

5. Tomato varieties are either determinate or indeterminate in growth habit. A determinate processing tomato variety’s 
Resource: Application of basic agronomy understanding

A. vine continues to grow until it is killed by frost
B. blossoms and fruit develop progressively as the vine grows
C. blossoms and fruit develop on the plant at about the same time
D. both a & b

6. Of the two tomato varieties planted in this field, which one would you expect to take longer to ripen and be ready for harvest.
Resource: TS_L 2023 Variety Guide.PDF

A. HM 588414
B. N 6428
C. They will both ripen at the same time.
D. It will depend solely on environmental conditions during the growing season.


7. Crop rotation is a critical management tool for commercial tomato production because it can significantly reduce certain tomato-associated
Resource: Application of basic agronomy understanding

A. Pathogen cycles
B. Nematode cycles
C. Weed cycles
D. All of the above

8. During the field visit, the grower noted that the field has a history of root-knot nematodes. What would your agronomic recommendation be for fields with root-knot nematodes?
Resource: Application of basic agronomy understanding

A. There are no tolerant varieties so a preplant application of a fumigant is the only option
B. There are no tolerant varieties so an application of an insecticide when the nematodes are first observed in-season is the only option
C. Plant a tolerant variety and consider applying a preplant application of a fumigant
D. Plant a tolerant variety and treat with an insecticide when the nematodes are first observed in-season

9. A processing tomato is considered in the “pink” stage of maturity when:
Resource: UC Tomato Drip Irrigation

A. It first appears after flowering
B. The skin begins to turn white on the shoulders
C. 30% of the fruits surface has changed color from green to red
D. 70% of the fruits surface has changed color from green to red

10. Which of the following crop management solutions could help reduce the fruit quality issue at hand? 
A. a crop rotation which can break the pathogen cycle
B. planting into a well-prepared soil bed and eliminate compaction zones that inhibit root growth
C. planting a determinate variety to allow for all fruit to ripen at the same time
D. planting a bed of single-seeded plugs instead of double-seeded plugs to increase plant spacing

PM Section (10 Questions):

1. What is the crop rotation time frame (in days) for tomatoes following the Prefar 4-E Herbicide? 
Resource: Prefar label 

A. 30 days
B. 90 days
C. 120 days
D. 0 days 


2. How many gallons of the pre-plant herbicide was needed for the application this year?
Calculation: 32 oz/A x 10 acres = 320 oz needed / 320 oz / 128 oz/gal = 2.5 gallons needed

A. 5 gallons
B. 2.5 gallons 
C. 32 gallons
D. 1 gallon


3. How can Prowl H2O be applied to tomatoes?
Resource:  Prowl H2O 

A. By air or ground pre-plant incorporated before transplanting
B. By ground or air pre-plant surface application before transplanting
C. By air as a foliar spray after transplanting
D. A & B 


4. What part of the tomato plant is damaged by Stink bugs?
Resource: UC IPM Stink Bugs in Tomato ANR Pub 3470

A. The fruit
B. The leaves
C. The flowers
D. The stem


5. Nematode damage in tomatoes would present itself by exhibiting?
Resource: UC IPM Root Knot Nematodes ANR Pub 3470

A. Appearing as irregular patches and are frequently associated with lighter-textured soils.
B. Infected plants appear less vigorous than healthy plants.
C. Damage to the fruit
D. A and B

6. What weather patterns are favorable for Late Blight?
Resource: UC IPM Late Blight Tomato ANR Pub 3470

A. Cool night and blazing hot days
B. Humid conditions and mild temps for prolonged periods
C. Rainy days and rainy nights
D. Dry conditions and moderate temperatures


7. What are the common symptoms for Blossom End Rot?
Resource: UC Blossom End Root .pdf

A. A large, brown to black, dry, leathery area at the blossom end of the tomato fruit.
B. Small, water-soaked areas, which resemble bruises, on the blossom end of immature or green fruit.
C. Occurs on both green and ripe fruit.
D. All the above 

8. Once Blossom End Rot is identified, what can be done to cure it in the current crop?
Resource: Application of basic agronomy understanding

A. Nothing.  There is no curative action to take
B. Spray the entire field with a curative fungicide.
C. Wait 7 – 10 days to see if the symptoms subside.
D. Remove the affected fruit and see if the plant recovers.

9. What recommendation would you give to the grower to help avoid Blossom End Rot in the future?
Resource: UC Blossom End Root .pdf

1. Plant any other crop but tomatoes.
1. Avoid overuse of nitrogen fertilizers and irrigation 
1. Destroy the crop and leave the field fallow to allow field to recover.
1. Use a tolerant / resistant variety.

10. What would / could cause the observed symptoms?
1. Late Blight
1. Stink Bugs
1. Blossom End Rot
1. None of the Above





Diagnostic Summary – 10 Questions:

1. Which agronomic management category is the cause of the Primary Issue in this field?
A. Nutrient Management
B. Soil and Water Management
C. Crop Management
D. Pest Management

2. The 5-year running average tomato yield in this field is 51.8 tons per acre and the tomatoes are contracted at $138 per ton. The damaged fruit will be sorted and removed by the processor.  The volume of damaged fruit will be deducted from the final payment. It is estimated from field scouting that approximately 20% of the fruit is damaged.  What is the estimated loss in profit due to damage?
A. $715 per acre
B. $1430 per acre
C. $3575 per acre
D. $7150 per acre

3. What recommendation would you give to the customer to correct the issue for this year’s crop?
A. Modify Irrigation Schedule
B. Apply a different fungicide
C. Apply Foliar Calcium
D. Harvest early
E. Nothing can be recommended for this year’s crop

4. What would be your top recommendation to correct the Primary Issue for future crops?
A. Plant a resistant variety
B. Modify Irrigation Strategy
C. Correct Soil Calcium Levels
D. Recommend a different fungicide for control

5. Of the nutrients applied by the grower, which nutrient could achieve a higher nutrient use efficiency?
A. Nitrogen – Perform a nitrogen rate study to determine if a lower nitrogen rate may be able to maintain yield and quality of the tomato harvest. 
B. Phosphorus – Phosphorus promotes root growth and can be immobile in the soil and it would be advisable to apply more phosphorus prior to planting to maintain yield. 
C. Potassium – Is not held by these soils and has little impact on tomato yield, there is no agronomic reason to apply potassium fertilizer to this field. 




6. What improvements to nutrient management could be implemented by the grower to improve nutrient use efficiency for Nitrogen?
A. Rather than making an in-season application of 32% before fruit set it would be more economical to apply that nitrogen before planting. 
B. Spiting the in-season application of 32% into two applications of 20 gallons mid-season and 20 gallons just prior to flower would increase yield.
C. Perform a nitrogen rate study to determine if a lower nitrogen rate may be able to maintain yield and quality of the tomato harvest. 
D. Since low annual rainfall in the northern central valley of California leads to minimum denitrification and nitrogen loss, there is no need to change practices.

7. What management change would you recommend to improve long term soil structure and soil health?
A. Avoid disking after moldboard plowing
B. No-Till Planting of Tomatoes
C. Increase use of biological products
D. No change is needed

8. For someone new to drip irrigation, what is the best general advice an agronomist could give in terms of when to irrigate and how much?
A. Invest in and rely on soil moisture monitoring equipment to decide when to irrigate
B. Irrigate for 24 hours every other day throughout the season
C. You can’t over water tomatoes 
D. All of these are good general advice

9. Could any management practices be adjusted to reduce reliance on herbicides?
A. Planting on Raised Beds
B. Utilizing black plastic mulch for bed preparation and planting
C. Deep Tillage
D. No changes in management practices would be recommended

10. As you visit with Jamie, how would you best approach your recommendation? 
A. Directly answer the issue with facts; but do not explain the underlying causes
B. Review all possible parameters and current issues; while discussing future management changes
C. Acknowledge his concerns, but not give a direct answer
D. Explain the financial impacts of his previous decisions



