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Succession Planning and Maturation Forecasting

Challenges:
- variable weather conditions during growing period
- variable market demand 
- interrupted planting schedules
- poor stands
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Succession Planning and Maturation Forecasting

Evaluate

AdjustRecord

Plan
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Understand Your Market
Yield Needed And Timing
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Grinnell
Iowa
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Potomac Vegetable Farm, Virginia
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7 days 10 days 14 days 21 days 30 days

Baby leaf 
lettuce

Full-size (FS) head 
lettuce

Beets Carrots Summer 
Squash

Baby leaf 
greens

FS Asian Greens, 
Pac Choi

Escarole Cucumber Swiss 
Chard

Radishes Kohlrabi Endive FS Mustard 
Greens

Spinach Peas Arugula Melons

Bush Beans Turnips

Sweet Corn

Vegetable Crops & Their Succession-Planting Intervals

http://www.johnnyseeds.com/growers-library/vegetables/succession-planting-interval-chart-vegetables.html
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Year Round Lettuce – Pam Dawling, Twin Oaks, VA
Lettuce Sowing
- Lettuce germination 
temperatures 40° F - 80° F
- Optimum 75° F
germinates in two days
- Max germination 
temperature is 85°
- In hot weather, sown late 
afternoon or at nightfall 
has better emergence 
than morning. 

January Twice
February Twice
March Every 10 days
April Every 9 days
May Every 8 days
June & July Every 6-7 days
August Every 5 days
Late August Every 3 days
Until Sept 21 Every other day
Until end of Sept Every 3rd day
Last plants feed us through winter
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No Paperwork Method: Challenges
Based on Crop Growth

- Sweet Corn: When the previous planting is 1- 2”
(emerging in 5-7 days is norm, adjust for temperature)
-Lettuce: When the previous sowing germinates
(I want plantings to come in every 10 days in general)
- Beans: When the plants straighten up from hooked stage

9

PLAN AND RECORD 
One Document

Evaluate

AdjustRecord

Plan
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Variety Days Planting Yield Harvest
Length

Expect 
MaturePlan Actual Plan Actual 

Date # Date # Date & #

1 Gypsy 63 4.19 4000 250/wk 7 days 6.20

2 Gypsy 60 4.29 4000 250/wk 7 days 6.27

3 Gypsy 58 5.7 4000 250/wk 7 days 7.4

15 Gypsy 64 7.29 10,000 450/wk 12 days 10.1

16 Gypsy 70 8.1 12,000 500/wk 16 days 10.10

17 Gypsy 77 8.4 16,000 500/wk 20 days 10.20

- Earliest plant date, last harvest date
- Temperature and Day Length and Rain
- Consumer Demand
- Reevaluate next planting based on development.
- Can plant varieties that have different days to maturity.

Evaluate

AdjustRecord

Plan
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Last Planting: Count back from the typical “damaged by weather date”
- The number of days from seeding or transplanting to harvest
- Add the average length of the harvest period
- Add days to allow for the slowing rate of growth in fall (10-20)
- Planting 2-3 days later can mean 2-3 weeks later in fall harvest. 
- What is your risk tolerance? If low, add days for chance of early cold
- Row cover – crop protection (Often warm weather follows cold snap)

13
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Adjust for crops with uneven yields - Cucumber

Stay in the market with consistent volume. 
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Cucumber Overlap Plantings to Balance Peak
Stay in the market with consistent volume. 

Harvest lasts 21 days
Planting every 10 days 
First Planting Doubled
7 plantings
First planting row cover

15

Weather and the condition of the plant can interfere with 
pollination and fruit set. 

• Honeybees are less active when it is hot and dry.
• Pesticide applications or residues can kill or deter bees.
• Fruit already developing on the plant hinder successful 
fruit set in younger flowers, especially those on the same 
branch or stem. 
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Gypsy Broccoli
Heat tolerant broccoli variety:
- Handles warm conditions better than others
- Also is good in cool conditions 
- Holds well in the field for extended harvest.

Johnnys Seed: 58 days from transplanting 
add 20 days if direct seeding.

Veseys Seed: 62 days.

Fedco Seed: 91 days

Harris Seed: 68 Days
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http://extension.missouri.edu/sare/documents/KnottsHandbook2012.pdf

Sweet Corn Plantings Time In Days

Planting Variety To Maturity From First PL To Next PL
1st Early 68 68

Second Early 72 72
Midseason 76 76
Mainseason 80 80
Late 84 84

8
2nd Mainseason 80 88

Late 84 92
12

3rd Midseason 76 96
Mainseason 80 100 Source:
Late 84 104 Knott’s Handbook
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Variety Trials
- Most relevant from a similar bioregion
- Look at the weather in the trial year
- Look at multiple years of trials
- Consider production scale and method
- Know what characteristics matter to you
Examples
• Crop Varieties for High Tunnel Production
• Variety/Growing Trials - Cloud Mountain Farm
• American Vegetable Grower Variety Trials
•Midwest Vegetable Variety Trial

19

http://extension.missouri.edu/sare/documents/KnottsHandbook2012.pdf
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What Makes a Good Strawberry Variety?
Total Yield is a Narrow Lens

• Yield
• Harvest season
• Fruit quality
• Size
• Color
• Firmness
• Flavor
• Durability
•Winter hardiness
• Disease resistance
• Longevity
• Customer Appeal

20

NC STATE Vegetable 
Cultivar Descriptions for North America

21

https://data.practicalfarmers.org/

Practical Farmers Of Iowa 
Vegetable Yield and Production Data
- Submit or view data.
- Filter by crop, variety, harvest date, production 
zone, state, and infrastructure used. 
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Spring plantings
1. Use varieties that are adapted to mature in cooler 

temperatures. Consider:
- Pests and disease
- Market demands

2. Can plant varieties of the same crop that have different 
days to maturity. (Timing challenge)
- Advantages of one variety
- Disadvantages of one variety

Summer and Fall
1. Use heat and cold tolerant varieties as needed.

VARIETY SELECTION
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Phenological Observations As A Prediction Tool 

Maturation Forecasting and Decision Making

24

Will help you adapt 
to changing climate

25

https://data.practicalfarmers.org/
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Plants Are Primarily Ectothermic
•Metabolism and rate of development is strongly 
influenced by temperature
• Temperature & time (degree days) are useful for 
predicting development
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https://iavs.info//wp-content/uploads/2017/04/KnottsHandbook2012.pdf
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https://iavs.info/wp-content/uploads/2017/04/KnottsHandbook2012.pdf


FamilyFarmed: Wholesale Success 4/14/21

© 2015 Atina Diffley  
www.familyfarmed.org

www.atinadiffley.com

KNOTT’S HANDBOOK

32

Plant Development Stages

33

34

DETAILED RECORDS ARE CRUCIAL 
FOR SUCCESSFUL PLANNING

35

Root growth and leaf color

Maturation Forecasting: Transplant

36

150 gdd, typically 15/16 leaves
Innermost heart leaves curl around growing tip

Maturation Forecasting: Cupping

37
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400 gdd, ½” diameter, 14-18 leaves
head can be felt without destroying leaves

Maturation Forecasting: Head Initiation

38

424-460 gdd

Maturation Forecasting: Harvest

39

501 GDD - branches begin to elongate
550 GDD 50% flowering
590 GDD 90% flowering 

Maturation Forecasting: Early Flowering 

40 41

HEAD LETTUCE PLAN AND RECORD 
Historic Weather Data

Knott’s Handbook
Temperatures for best growth
Optimum Minimum Maximum     Freezing point 

60-65 40 75 31.7° mature, 25° hardened seedlings 

Tbase 40°
Johnnys
Full-Size Head Lettuce
Sow up to 8 weeks before first fall frost
Plant at 10-day intervals

AR University

42

What will your field tour schedule be?

43

https://www.wunderground.com/history/monthly/KVBT/date/2018-2?req_city=Bentonville&req_state=AR&req_statename=Arkansas&reqdb.zip=72712&reqdb.magic=1&reqdb.wmo=99999
https://www.uaex.edu/publications/PDF/FSA-6011.pdf
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What Development Stages Will I Record?
Consider fertility, pest, water, weeds, harvest

44

Monoecious: Separate male and female flowers 
Andromonoecious: Separate male and perfect flowers 
Gynoecious: Female flowers only
Hermaphroditic: Perfect flowers
Parthenocarpic: Fruit without fertilization of ovules, which makes the fruit seedless.
Simulative Parthenocarpic: Pollination is required but no fertilization takes place. 

45

How do growth stages impact fertility, pest, and water needs?

46

How do growth stages impact fertility, pest, and water needs?

47

48

Growing degree days (GDD): A measure of heat 
accumulation. Used to predict plant and insect growth and 
development rates.

Development will only occur if the temperature exceeds 
the minimum development threshold, or base 
temperature (TBASE). 

49
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Overwintering Spring Hardy Crops
9/20-9/30 sowings over winter small and make harvest in 
early spring. It grows every time air temperature reaches 
39° F. (Pam Dawling - Virginia)

50

Temperature Base 
(Tbase)
The base temperature is that 
temperature below which 
plant growth is zero.

OSU’s Integrated Plant 
Protection 
Center http://uspest.org/wea/
http://ipm.ucanr.edu/MODELS/in
dex.html
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Daily maximum temperature = 70°
Daily minimum temperature = 50°
Mean temperature = 70° + 50° / 2 = 60°
Tbase for broccoli is 40°
Tbase for okra is 60°

Tmax +T min = MT – Tbase = GDD 
2

70 + 50 = 60 – 40 = 20 GDD
2     = 60 – 60 = 0 GDD

53

Golden Jubilee Sweet Corn

54

Modified Growing 
Degree Days:

Corn: 
Development is 
limited over 86° F.

If the high for the day was 92° F and the low 
68° F, the modified GDD calculation would be 
86 + 68 = 154 / 2 = 77.

55

http://uspest.org/wea/
http://ipm.ucanr.edu/MODELS/index.html
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56
CROP TIME Oregon State

57

You might use Growing Degree calculations to:
• Plan succession timing in advance

- Can use historic data for planning
- How will cool weather change maturation

• Adjust planting 
schedule to account for 
cold weather in season 
or other delays in 
development
• Predict maturation 
of a crop from a specific development stag

EX: I plant the next planting of 
broccoli when the last planting’s: 
- true leaves have greened up and 
- the roots have left the ball. 
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Degree Days for Common Fruit & Vegetable Insect Pests

Colorado Potato Beetle, 1st generation
Base temperature = 50°F
Begin counting when first eggs appear
1st instar larva at 185 DD50
2nd instar larva at 240 DD50
3rd instar larva at 300 DD50
4th instar larva at 400 DD50
Pupa at 675 DD50

Flea beetles
Base temperature = 50°F
150-200 DD50
(Norway maple late bloom, Amelanchier
blooming, redbud early bloom)

http://uspest.org/wea/

Common Asparagus Beetle 
Base temperature = 50°F
Egg laying at 150 – 240 DD50 
(Amelanchier full bloom, 
redbud early to full bloom, 
Black Hills spruce bud caps 
splitting)

59

Delay Planting –
Plant after June 10 

Striped Cucumber Beetles 
• Overwinter - As unmated adults in crop and weed debris, bordering 
vegetation, woodlots and fence rows. 
• Emerge - In spring when temperatures reach 55 to 65°
• In spring before migrating to cucurbits, over-wintering adults feed on 
- pollen, petals and leaves of early blooming plants, especially flowering 
plants in the rose family. 
• Larval Stage EAT – only 
roots of cucurbit plants. 
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M = Monthly 
Data
S - Sum of 
monthly data 

62
AR University

Historic Weather Data

63

Smallfarms.oregonstate.edu/croptime

64

Seed Versus Transplant
- Germination accuracy
- Clay soils 
- Clock reset = increased control
- Pest and disease management
- Weed management

65

How Do Roots Affect Maturation Timing And Yield

66

How will maturation differ for these?
How will yield differ?
What information do you want to record?

67

https://www.uaex.edu/publications/PDF/FSA-6011.pdf
https://www.wunderground.com/history/monthly/KVBT/date/2018-2?req_city=Bentonville&req_state=AR&req_statename=Arkansas&reqdb.zip=72712&reqdb.magic=1&reqdb.wmo=99999
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68 69
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Not all vegetables require succession planting
Processing crops
Bulb onions
Winter squash

Can you reduce # of plantings with storage?
Cabbages, root crops

71

Winter Hardiness Table, Pam Dawling, VA
36° F Basil
32° F Bush beans, cauliflower, corn, cowpeas, cucumbers, eggplant, limas, melons, 

okra, some pak choy, peanuts, peppers, potato vines, squash vines, sweet 
potato vines, tomatoes

27° F Most cabbage, sugarloaf chicory, radicchio

25° F Broccoli heads, chervil, chicory roots, Chinese Napa cabbage, endive, 
escarole, annual fennel, inner leaves of lettuce, some mustards and Asian 
greens

22° F Arugula, tatsoi
20° F Some beets, inside cabbage heads, celeriac, some mustards, radishes

15° F Some beets, beet leaves, broccoli leaves, young cabbage, celery with 
rowcover, cilantro, endive, fava beans, Russian kales, kohlrabi, some lettuce 
especially small plants, parsley, Asian winter radish with mulch 

72

SEASON EXTENSION
Earliest protected planting date
Last protected harvest date

Row cover
Or 
Clear plastic?

73
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74 75

PLAN AND RECORD 
One Document

Evaluate

AdjustRecord

Plan
Next Zoom: Feb 3, 6 pm
* Pick one crop
Using the template or other 
system, collect data and plan 
a season’s worth of 
plantings. 
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• Evaluations
www.atinadiffley.com
www.familyfarmed.org

THANK-YOU
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1. Continuous harvest or specific windows?
2. Use heat and cold tolerant varieties as needed.
3. One variety, or multiple/different days to maturity. 
4. As the weather warms up interval time is reduced.
5. Maturation will slow in cold weather. Plant more 

frequent, and/or more volume for cool harvest times.
6. Consider season extension needs. 
7. Consider market demands.
8. Do you need plantings to overlap?
9. Do you want to reduce # of plantings with storage?
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Not yet 
emerged

80

http://www.atinadiffley.com/
http://www.familyfarmed.org/
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Just 
emerging

81

The first 
leaf is 
starting to 
roll up but 
it is still 
rolled
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The 2nd leaf 
is emerging
but is still 
rolled. The 
plant has a 
characteristic 
“V” shape

83

The third 
leaf is 
just 
emerging 
as a 
spike.
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The 3rd 
leaf is 
larger, 
but still 
rolled so it 
stays fairly
upright

85

The 3rd 
leaf is fully 
open
as 
indicated 
by the end 
falling 
below 
45 
degrees

86
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The 4th leaf 
emerges 
as a spike.
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The 4th leaf 
is starting
to flatten 
out but is 
still rolled 
enough that 
the end of 
the leaf
has not 
fallen below 
45 Degrees.
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