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Specific Crop Recommendations
For further information about Insect, Disease and Weed Control, see the appropriate control section after these specific 
crop recommendations.

Soil Preparation. Be sure to soil test in order to determine liming 
and fertilizer requirements.  The ideal pH for asparagus is between 
6.7 and 7.0. Asparagus does not tolerate acidic soils and will not 
grow well at or below a pH of 6.0. Fungal diseases that contribute 
to asparagus decline (Fusarium Crown and Root rot) survive better 
at lower pH. Liming the soil 7.0 – 7.5 will reduce the survivabil-
ity of Fusarium. Apply 100 lbs/acre of nitrogen. If no soil test is 
performed, supply sufficient phosphorus and potassium so that the 
soil contains 250 lbs/acre of available phosphorus and 300 lbs/acre 
of available potassium. Phosphorus does not move readily in the 
soil and cannot be incorporated into the soil after the asparagus is 
planted, so it must be incorporated prior to planting.  
 Asparagus grows and yields best in a deep, well-drained san-
dy loam soil, but will tolerate heavier soils as long as the soil has 
good internal drainage and the water table does not come within 
four feet of the soil surface as this would interfere with the exten-
sive and deep root system. 
 Broadcast the fertilizer and plow it under when preparing the 
land for the planting furrows. Then, each year after harvest is com-
plete, broadcast 100 lbs/acre nitrogen and other nutrients (if need-
ed). Lime can also be added at this time. For the first four years, 
soil test yearly to determine if fertility and pH adjustments are nec-
essary. Fertilizing in the spring before spears emerge will not ben-
efit the developing crop since the buds on the crown were formed 
utilizing nutrients from the previous year. After four years, soil test 
every two years. 

Planting. An optimal soil temperature of 50ºF is critical for rap-
id growth by crowns. See “Asparagus Planting Dates” table for 
suggested dates. Avoid planting crowns into cold soils. Prolonged 
exposure to cool, wet soils will make crowns more susceptible to 
Fusarium Crown and Root Rot. If crowns are received before the 
field is ready to plant, crowns must be stored between 33 - 38ºF. 
Otherwise, the buds on the crowns will sprout, causing the 
fleshy crown roots to shrivel and die. 
 Asparagus crowns and transplants are placed into furrows. 
Make furrows 6” deep. On a heavy soil, plant crowns no deeper 
than 5” and on a light textured soil, no more than 6". Apply fer-

tilizer in the bottom of the furrow before planting crowns. Place 
crowns in the bottom of the furrow and cover with 1 to 2” of soil. 
The fertilizer will not burn the crowns. Although crown orientation 
is not important, crowns placed with their buds oriented upward 
will emerge faster.  Research shows that pre-plant applications of 
phosphorus below the crown are an important factor in long-term 
asparagus production. Omitting the phosphorus placed in the bot-
tom of the furrow will reduce yields in subsequent years as com-
pared to not applying the additional phosphorus.

NOTE: Asparagus crowns are received in bulk or in bundles of 25 
crowns per bundle. After receiving, separate the crowns by size into 
small, medium, or large. When ready to plant, plant all the smalls 
together in the same row, all the mediums together, and all the large 
crowns together. Do not plant a small crown next to a medium or 
large sized crown. This will cause the larger crown to shade the 
smaller one, which will then never attain its full growth potential. 

Spacing. Crowns can be spaced 12” to 18” within the row. Re-
search shows that there is no advantage of planting 9” between 
crowns in the row. Although a larger yield is obtained earlier with 
9” spacing, after 4 or 5 years, the yield will be the same as with 
18” in row spacing. Also, the closer the crowns are spaced in the 
row, the more crowns needed, increasing cost (for example, 18” in 
row x 5 feet between row = 5,808 crowns per acre; 12” crowns in 
row x 5 feet between row = 8,712 crowns per acre). 
 Asparagus crowns should not be planted in a solid block; 
rather, plant the field with drive rows spaced between a block of 
five rows. In order to obtain optimal spray coverage, an air-blast 
sprayer is needed to evenly apply insecticides and fungicides into 
the dense fern canopy from both sides of the five-row block. Boom 
sprayers usually cannot be set high enough to prevent the knocking 
over of ferns causing damage. 
 The furrows can be filled-in completely to soil level after 
planting without damaging the crowns. Do not drive on or compact 
the soil over the newly planted furrows, however; or emergence 
of the spears will be severely delayed or reduced. With good soil 
moisture, the new spears will break through the soil in 1-2 weeks. 

ASPARAGUS (Asparagus officinalis)

VARIETIES1 AL GA KY LA MS NC SC TN VA
ASPARAGUS

Grande N
Jersey Giant 2 A G K L M N S T V
Jersey King 2 N V
Jersey Knight 2 A G K L M S T V
Jersey Supreme 2 A G K L N S T V
Purple Passion A K L M N T V
Millennium 2 V
UC157 F1 A G K L

 1 Abbreviations for state where recommended.  2 Male hybrid.



2018 Vegetable Crop Handbook for Southeastern United States 37

ASPARAGUS PLANTING DATES
Planting Dates

AL North 2/15–4/15
AL South 1/15–3/15
GA North 2/15–4/15
GA South 3/15–4/30
MS 3/15–4/15
KY East 3/20–4/1
KY Central 3/15–3/25
KY West 3/10–3/20

Planting Dates

NC East 2/15–3/31
NC West 4/1–5/31
SC East 2/1–3/15
SC West 3/1–4/15
TN East 3/1–3/31
TN West 2/25–3/15
VA East (coastal) 3/1-4/15
VA West (mountains) 4/1-5/31

 

SPECIAL NOTES FOR PEST MANAGEMENT
WEED MANAGEMENT
Weed control is critical in asparagus. If young plants compete with 
weeds, these young plants will become stressed preventing them 
from developing good fern growth. Cultivation is not recommend-
ed as there are effective herbicides labeled for use. Research shows 
that even the shallowest of cultivations between asparagus rows cuts 
and injures roots, predisposing them to Fusarium root rot fungus 
that eventually will kill the asparagus. Apply a pre-emergence and 
post-emergence herbicide over the entire field after planting crowns 
and again after the old fern growth is mowed each spring. Apply 
an herbicide three weeks prior to the emergence of new spears and 
ferns, so that these newly emerging spears and fern growth will not 
compete with weeds.  
 Although asparagus is highly salt tolerant and salt can be used 
to control weeds, salt will cause severe soil crusting; impeding water 
infiltration and percolation. Additionally, salts can leach horizontal-
ly through the soil killing other vegetables adjacent to the asparagus 
which are not as salt tolerant. 

INSECTS AND DISEASES MANAGEMENT
Cutworms feed on the spear tips at night before emerging from the 
soil. They feed on one side of the spear, causing the tip to bend over. 
Cutworms can easily be managed with approved insecticides. 
Asparagus Beetle adults chew on ferns reducing photosynthesis. 
Any reduction in leaf area causes a loss of stored food reserves in 
the crown which is needed for next year’s crop. Asparagus beetles 
also lay eggs on the spears during harvest and will result in further 
damage. During this period, the best way to manage the beetle is to 
pick on a timely basis preventing any spear getting tall and spindly, 
or allowing them to fern out. 

Cercospora Needle Blight is a fungal disease that produces spores 
that are wind-blown during the summer when hot and humid. Cer-
cospora Needle Blight turns the needles of the fern yellow, then 
brown, and then they fall off. This severely reduces the photosyn-
thetic capability of the ferns to manufacture carbohydrates which 
are critical for next year’s spears. Spray an approved fungicide to 
manage Cercospora when reddish-brown, football-shaped lesions 
on the fern stalks are first noticed. Research in NC has demonstrated 
that spraying once every 7 days from early July through September, 
alternating with chlorothalonil and mancozeb weekly successfully 
manges Cercospora.  Spray once every 7 to 10 days through Sep-
tember. Neglecting to spray might reduce spear yields up to 40% the 
following year. Burning the old ferns off instead of mowing them 
off and letting the residue remain on the ground will not prevent 
Cercospora. Be prepared to spray, regardless if the old ferns are 
burned or not.

Fusarium Crown and Root Rot are the major destructive diseases 
of asparagus and the ones that usually take fields out of production. 
There are no controls once the plants succumb to these diseases. The 
main way to prevent infection is to prevent stresses from occurring 
to the plant. These stresses include: overharvesting; low soil pH; 
low soil fertility; frost damage to spears; waterlogged soil; and in-
sect, disease, and weed pressures.

HARVESTING AND STORAGE
During the second year about 3 weeks before the spears emerge, 
mow off the dead ferns and spray a tank-mix of an approved 
pre-emergence and post-emergence herbicide. Mow the dead ferns 
off as close to the ground as possible. Do not cut ferns down in the 
fall because the dead ferns will capture moisture in the winter and 
will keep the soil temperature about 5 degrees colder than the tem-
perature of bare soil. This colder soil temperature will delay spear 
emergence in the early spring when warm day temperatures force 
the growth of new spears in bare soil causing frost injury on spears.   
 With air temperatures (<70ºF), harvesting might be done once 
every 2 to 3 days, harvesting a 7” to 9” tall spear with tight tips. Air 
temperatures over 70ºF will cause the tips of the spears to open up 
or “fern out” at a shorter height causing fiber development in the 
spears making them tough. Fiber development is determined by 
the tightness of the spear tip but has no bearing on spear tough-
ness. Harvesting under warm temperatures forces the grower to pick 
shorter, 5” to 7” tall spears before the spear tips fern out. Otherwise, 
the spears will lack tenderness and quality. This involves harvesting 
in the morning and evening of the same day as spears elongate rap-
idly under high temperatures. 
 Asparagus can be harvested safely for 2 weeks during the 
second year (the year following initial establishment of crowns), 4 
weeks during the third year, 6 weeks during the fourth year, and 8 
weeks during the fifth year. It is best to determine when to stop har-
vesting by looking at the spear diameter. When 3/4 of the spears are 
pencil-sized in diameter, stop harvesting. This will take some expe-
rience to determine.  
 Asparagus can be harvested with a knife, below the soil, but 
snapping is preferred. Using a knife results in a tough and fibrous 
butt being produced that has to be trimmed off. Cutting below the 
soil with a knife increases the chances of cutting into other buds on 
the crown that would normally produce more spears. Snapping in-
volves using the thumb and index finger together to gently break the 
spear just above the soil line. Snapped asparagus contains no fibrous 
butt that needs to be removed. The harvested spear is all usable. 
 Do not allow any small spindly spears to grow into ferns while 
harvesting. These ferns can provide a site for asparagus beetles to 
lay their eggs, develop into larvae, then into adult beetles. The field 
should be free of any tall, spindly spears or fern growth during har-
vest, except for new spears coming up or ones ready to be harvested.  
 Harvest asparagus in the morning when the temperatures are 
cool. Asparagus has a very high respiration rate, just like a fresh cut 
flower. Place harvested spears into plastic containers that have holes 
in them to let water pass through. Plunge them into ice-cold water 
for about 5 minutes. This will remove the field heat out of the spears. 
Next, allow containers to drain and put them into plastic bags.  Place 
into refrigerated storage set at 36ºF with 95-100% RH. Storage life 
at 36ºF is about 2 weeks, but growers should try to sell the aspara-
gus soon after it is picked, to let the consumer hold it for 2 weeks, if 
needed. See Table 14 for further postharvest information.
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BEANS: LIMA/BUTTER (Phaseolus lunatus) AND SNAP (Phaseolus vulgaris)

VARIETIES1 AL GA KY LA MS NC SC TN
BEANS - Lima
Bush (small seeded)

Bridgeton A G L M N S T
Dixie Butterpea A G M S
Early Thorogreen A G L M N S
Henderson Bush A G L M N S
Jackson Wonder A L M S T
Nemagreen A G L M N S

Bush (large seeded)
Fordhook 242 A G K N S T
Dixie Speckled Butterpea A G M N S T

Pole (large seeded)
Christmas Pole L
Carolina Sieva A G L M N S
Florida Speckled Butter G L M S
King of the Garden A G L N S T
Willow Leaf A L

BEANS - Snap
Bush (Fresh Market)

Ambition G
Ambra A N S T
Baron 3 G
Bowie A
Bronco A G K L N S T
Bush Blue Lake 274 A G K L N
Caprice A G K N T
Colter G T
Festina A G N S T
Hialeah A K L N S
Jade A K N
Lewis A K
Lynx L N S
Magnum A G K M N T
Momentum G
Pony Express A G
Roma II (flat pod) A G K M N S
Strike A G L N S
Tapia (flat pod) N
Tenderette A N
Valentino G L N T

Pole
Kentucky Blue K L M N
Louisiana Purple Pole L
McCaslan A G L T
Rattlesnake L M T
Red Noodle 2 A M T
State Half Runner G K N T
Stringless Blue Lake A G L N S
Volunteer/Tennessee Half Runner 4 G K N T
White Seeded Kentucky Wonder 191 A G K L M N S T

1 Abbreviations for state where recommended.
2 Yard long/Asparagus bean.

3 Fall production only.
4 Not for Coastal Plain areas.
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Seed Treatment. To protect against root rots and damping off, use 
treated seed or treat with an appropriate protectant at manufactur-
er’s recommendation. Further information on seed treatments can 
be found in the SEED TREATMENTS section starting on page 
239. Rough handling of seed greatly reduces germination.

MARKET SNAPS PLANTING DATES
Spring Fall

AL North 4/1–7/15 NR
AL South 2/10–4/30 8/15–9/20
GA North 5/1–7/15 NR 
GA South 2/15–4/30 7/15–9/15
KY East 5/1–7/15 NR
KY Central 4/25–7/25 NR
KY West 4/10–8/1 NR
LA North 4/1–5/15 8/15–9/15
LA South 3/1–5/31 8/15–9/15
MS North 3/30–5/10 8/15–9/1
MS South 2/10–5/1 8/15–9/20
NC East 3/20–6/15 8/1–9/15
NC West 5/1–8/15 NR
SC East 4/1–6/1 8/1–9/1
SC West 4/15–7/1 7/20–8/1
TN East 4/20–6/20 7/15–8/20
TN West 4/1–6/1 NR

PROCESSING SNAPS PLANTING DATES
Spring Fall

AL North 4/1–7/15 NR
AL South 2/10–4/30 8/15–9/20
GA North 5/1–7/15 NR
GA South 2/15–4/30 7/15–9/15
KY East 5/1–7/15 NR
KY Central 4/25–7/25 NR
KY West 4/10–8/1 NR
MS North 4/1–5/15 9/5–9/20
MS South 2/10–4/30 8/15–9/20
NC East 4/1–6/15 NR
NC West 5/15–7/31 NR
SC East 4/1–6/1 8/1–9/1
SC West 4/15–7/1 7/20–8/1
TN East 4/20–8/20 7/15–8/20
TN West 4/1–7/15 NR

LARGE & SMALL LIMAS PLANTING DATES
Spring Fall

AL North 4/1–7/1 NR
AL South 2/10–5/1 8/15–9/20
GA North 5/1–7/1 NR 
GA South 3/1–5/1 7/15–9/1
KY East 5/10–7/10 NR
KY Central 5/1–7/20 NR
KY West 4/15–7/1 NR
MS North 4/1–7/25 NR
MS South 3/1–8/15 NR
NC East 4/10–6/15 7/15–8/1
NC West 6/1–7/15 NR
SC East 4/15–6/1 7/15–8/1
SC West 5/1–6/15 7/1–7/15
TN East 5/1–6/30 7/15–8/20
TN West 4/15–7/15 NR

SOIL AND FERTILITY
Snapbeans grow best on medium-textured, well drained soils, with 
a pH of 5.5 to 6.2.  Commercial producers generally apply 65 lbs 
N/A by banding at planting 2 inches to each side and 3 inches be-
low the seed.  Direct contact with seed can cause injury or kill ger-
minating seed.

SPACING
Snap Beans: With rows 30 to 36 inches apart, plant 5 to 7 seeds 
per foot. To increase yield plant in rows 18 to 24 inches apart with 
4 to 6 seeds per foot. Calibrate planter according to seed size. Sow 
1 to 1.5 inches deep in light sandy soil; shallower in heavier soil.
Lima Beans, Large Seeded: Plant in rows 30 to 36 inches apart, 2 
seeds per foot, 1 to 1.5 inches deep.
Lima Beans, Small Seeded: Space rows 30 to 36 inches apart, 
2 seeds per foot, 0.75 to 1.25 inches deep (deeper if soil is dry). 
For mechanically harvested irrigated fields: Rows 18 to 30 inches 
apart, 4 to 5 inches between plants.

Edamame: Edamame are green, immature soybeans sold as fresh 
vegetables with the seeds in the pods.  Grown like bush beans, the 
pods are harvested when the seeds have reached full size but be-
fore the pods begin to yellow.  Some commonly grown varieties 
include Midori Giant, Tohya, Lanco, and Envy.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Seed Maggot: See the preceding “Seed Treatment” section, or use 
approved soil systemic insecticides at planting time if probabili-
ty of pest outbreak is high. Also see the “Maggots” section in Soil 
Pests—Their Detection and Control and following “Early Season 
Control” section. 
 Experience has shown that effective insect control with sys-
temics usually lasts from 4 to 6 weeks after application. Frequent 
field inspections are necessary after this period to determine pest 
incidence and the need for additional spray controls.

Thrips: Treatments should be applied if thrips are present from 
cotyledon stage to when the first true leaves are established and/or 
when first blossoms form.

Mites: Spot treat areas along edges of fields when white stippling 
along veins on undersides of leaves is first noticed and 10 mites 
per trifoliate are present.

Aphids: Treat only if aphids are well-distributed throughout the 
field (50% or more of terminals with five or more aphids), when 
weather favors population increase, and if beneficial species are 
lacking.

Leafhoppers: Treat only if the number of adults plus nymphs ex-
ceeds 1 to 2 adults per sweep.

Tarnished Plant Bug (Lygus): Treat only if the number of adults 
and/or nymphs exceeds 15 per 50 sweeps from the pin pod stage 
until harvest.
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Beet Armyworm (BAW), Cabbage Looper (CL): Treat if the num-
ber of worms (BAW and CL) averages 15 per 3 feet of row.

European Corn Borer (ECB)–Snap Beans Only: Treat when 
moth catches in local blacklight traps average five or more per 
night. The first application should be applied during the bud–ear-
ly bloom stage and the second application during the late bloom–
early pin stage. Additional sprays may be needed between the pin 
spray and harvest. Consult a pest management specialist for local 
black- light trap information and recommended spray intervals.

Corn Earworm (CEW), Fall Armyworm (FAW): In snap beans, 
treat every 5 to 7 days if CEW catches in local blacklight traps av-
erage 20 or more per night and most corn in the area is mature. The 
use of pheromone (insect sex attractants) and blacklight traps is 
very helpful in detecting population build-up of various insects. 
 For limas, treat when CEW populations exceed one per 6 feet 
of row from the late flat pod stage to harvest. 
 For both lima bean types, treatment should be timed when 
50% or more of the CEW and/or FAW populations reach a length 
of 1/2 inch or longer. Treating too early for young CEW/FAW pop-
ulations will eliminate natural control and may result in the need 
for additional sprays for reinfestations. See “How to Improve Pest 
Control” for insect sampling techniques. Consult a pest manage-
ment specialist for more refined decision-making. 

Whiteflies: Treat when whiteflies exceed five adults per fully ex-
panded leaflet.

Nematode Management. Use nematicides listed n the “Nematode 
Control in Vegetate Crops” table in the Disease Control section. 

 Soybean cyst nematode, races I and III, are present in soy-
beans in some areas. Snap beans are susceptible, but small seeded 
lima beans are resistant to this nematode. Growers who rotate snap 
beans with soybeans should be alert to the possibility of problems 
in infested fields.

WEED CONTROL
Since beans are a quickly maturing crop, early weed control is es-
sential. Weeds can reduce yield, quality and the efficiency of the 
mechanical harvester. Preparing a weed-free seedbed is the first 
step of a weed control program. A weed-free seed bed allows the 
bean plants to get off to a quick start without interference from 
weed growth. Carefully read herbicide labels to make sure that 
beans can tolerate the material. Be sure to avoid planting beans af-
ter other crops for which herbicides with a long residual have been 
used.

MINIMUM TILLAGE
When planning to use minimum tillage practices, give consider-
ation to bean variety, date of planting, soil fertility practices, insect 
control, planting equipment, cover crop, and weed species in the 
field. Minimum tillage might not be suited to all growing areas 
around the SE US.  Soil type and other environmental conductions 
might limit its success.  Consult with your local Extension office 
for the latest recommendations.

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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BEETS (Beta vulgaris)

VARIETIES1 AL GA KY LA MS NC SC TN VA
BEETS

Bull's Blood (for greens) A G K L M N S T V
Chioggia (red and white interior) A G T V
Detroit Dark Red A G K L S T V
Early Wonder Tall Top A S
Red Ace A G K L N S T V
Ruby Queen A G K L N S T V
Solo K L T

1 Abbreviations for state where recommended. 

 Light, well-drained soils are best for root development in 
beets. Beets are frost tolerant and produce the best commercial 
quality when grown during cool temperatures (50° to 65°F). Light-
er color and wider zoning within the roots occur during periods of 
rapid growth in warm temperatures. If plants are exposed to 2 or 
3 weeks of temperatures below 50°F after several true leaves have 
formed, seedstalks (undesirable because they will reduce root qual-
ity) will form. Cultivars vary in their sensitivity to this problem 
with newer cultivars generally being less sensitive to it. 
 Beets are susceptible to boron deficiency and will develop in-
ternal black spot if soil boron is not adequate. If boron is deficient, 
apply 2 to 3 lb. of boron per acre with broadcast fertilizer, or for 
smaller plantings, apply ½ oz. Borax per 100 square feet of row 
with initial fertilizer application. 

Seeding and Spacing. Optimum germination temperature for 
beets ranges from 50° to 85°F, but early plantings can be made 4 
to 6 weeks before the average last spring frost. Germination takes 
between 10-14 days, but can be hastened by soaking seed in warm 
water prior to planting. Sow seed ½ to 3/4 in deep at the rate of 15 
to 18 seeds per foot of row. Space rows 15 to 20 inches apart; thin 
plants to 3 inches apart. Seeds remain viable for 2-3 years when 
stored properly.

BEET PLANTING DATES
Spring Fall

AL North 3/15–5/30 8/1–9/15
AL South 2/1–3/31 8/1–9/30
GA North 4/15–5/30 7/15–8/15
GA South 2/1–3/31 8/1–9/30
KY East 3/20–4/15 NR
KY Central 3/15–4/10 NR
KY West 3/10–4/1 NR
LA North 2/1–3/31 9/15–11/15
LA South 2/1–3/31 9/15–11/15
MS NR NR
NC East 3/1–4/15 8/1–9/15
NC West 4/1–5/31 7/15–8/15
SC East 2/15–3/31 8/15–9/30
SC West 3/15–5/31 7/15–8/31
TN East 3/15–4/15 9/1–9/30
TN West 3/1–4/1 9/15–10/1
VA East (coastal) 3/15-4/15 8/1-8/31
VA West (mountains) 4/1-5/31 7/15-8/15

SPECIAL NOTES FOR PEST MANAGMENT
DISEASE MANAGEMENT 
Seed rot and damping-off may be a problem, especially in early 
spring plantings when soils are cool. Seeds should be treated with 
an appropriate fungicide to protect the seed.

Cercospora leaf spot is the most common disease that occurs on 
beets. Circular spots with reddish brown or purplish margins are 
the first signs. Spray every 2 to 3 weeks with an appropriate crop 
protectant. 

INSECT MANAGEMENT 
The most common insect pests of beets are aphids, leafminers, flea 
beetles, and webworms. Sanitation and crop rotation should be 
practiced to avoid pest build ups. 

HARVESTING AND STORAGE
Market beets are hand-harvested when 1-3/4 to 2 inches in diam-
eter, usually about 50-75 days after planting. Expected yield per 
100 row feet is 100 lbs. See Table 14 for further postharvest infor-
mation.
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BROCCOLI, CABBAGE, CAULIFLOWER, COLLARDS, KALE, AND KOHLRABI  
(Brassica spp.)

VARIETIES1 AL GA KY LA MS NC SC TN VA
BROCCOLI
Early

Castle Dome A L M N S T V
Packman A G K L M N T V
Windsor 10 K T V

Mid-season
Emerald Crown A G M N S V
Emperor A K L M N S
Ironman 5 A N S V
Liberty S
Patron 2, 10 A G N S
Premium Crop 10, 12 A K L M N

Late-season
Arcadia 6, 10 A G K L M N S T
BC1691 14 A G N S
Burney A N S
Destiny 2, 5 M S
Diplomat 10 A G L N S T V
DuraPak 16 14 N S
DuraPak 19 A N S
Emerald Pride A G L N S
Fiesta N
Greenbelt 5, 6, 8, 10 A G K S
Heritage S
Patriot 5, 10 A G L
Marathon 5, 6, 7, 10 A K L M N V
Pinnacle A K M S
Triathlon 10 L N

Full-season
Bay Meadows 2 A L M N S
Belstar M N S T
Gypsy 10 A G K L M N S T V
Green Magic 2, 11 G K L M N S T V
Lieutenant 5 A M N S T V

CABBAGE: green
Bayou Dynasty A G K L M N S V
Blue Dynasty 4, 6, 9 A G N T V
Blue Thunder 4, 6, 8, 9 A G L N S T V
Blue Vantage 4, 6, 8, 9 A K L M N S T V
Bravo 6, 9 A G K L M N S T
Bronco 4, 9 G K N T
Cheers 6, 8, 9 A G K L M S T
Emblem 4, 6, 9 L
Hercules G L
Lynx 4, 6, 9 L
Platinum Dynasty 4, 6, 9 A G M N S T V
Royal Vantage 4, 6, 8, 9 A G L V
Savoy Ace 4, 6, 8 A G K T  V
Solid Blue 780 6, 9 L M N S
Thunderhead 4, 6, 9 A G N
Vantage Point 4, 6, 8, 9 L V

CABBAGE: red
Cardinal 9 A G L N S V
Red Dynasty 4, 6 A G K N S T V
Red Rookie A G K N S T

1 Abbreviations for state where recommended.
2 Bolting tolerant.
3 Bolting susceptible.
4 Tip burn tolerant.
5 Hollow stem tolerance/resistance.
6 Black rot tolerance/resistance.

7 Bacterial leaf spot tolerance/resistance.
8 Bacterial speck tolerance/resistance.
9 Fusarium yellows tolerance/resistance.
10 Downy mildew tolerance/resistance.
11 Powdery mildew tolerance/resistance.
12 Suitable for side shoot production.  

13 Dinosaur or Tuscan kale.
14 Warm weather tolerance.
15 Orange
16 Purple
17 Miniature.
18 Fall only.
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VARIETIES1 AL GA KY LA MS NC SC TN VA
CABBAGE: red (cont’d)

Ruby Perfection 6 A G N V
CHINESE CABBAGE 
Napa Cabbage

Blues M
China Express A M
Minuet 17 A M
Rubicon L M S

Michihli
Green Rocket A M
Monument A M

Choi
Joi Choi A L M
Mei Qing Choi A L M
Shiro 18 M
Win Win Choi A M

CAULIFLOWER
Candid Charm A G K L V
Cheddar 15 A G L S
Cumberland L
Early Snowball A G N
Freedom A G V
Fremont G T V
Graffiti 16 A G L S T V
Incline G L
Majestic K L
Minuteman G V
Symphony G L V
Snow Crown A G K L M N S T
Super Snowball A G N S
White Magic A G L

COLLARDS
Blue Max 2 A G L M N S
Champion K L N T
Flash A G K L M N S T
Georgia Southern 3 A G K L M N S T
Morris Heading N S
Top Bunch 2 A G K L N S T V
Vates A G K L M N S T V

KALE
Black Magic 13 A M N
Blue Scotch G
Darkibor A G S
Lacinato 13 A G N S T
Premier N S
Siberian A G K L M N S T
Squire N S
Starbor S
Vates A G K L M N S T V
Winterbor A G K M N S T V

KOHLRABI
Early Purple Vienna A G K L M N S T V
Grand Duke A K L M N S T V
Kolibri A K
Kossak M N
Quickstar A K M S

1 Abbreviations for state where recommended.
2 Bolting tolerant.
3 Bolting susceptible.
4 Tip burn tolerant.
5 Hollow stem tolerance/resistance.
6 Black rot tolerance/resistance.

7 Bacterial leaf spot tolerance/resistance.
8 Bacterial speck tolerance/resistance.
9 Fusarium yellows tolerance/resistance.
10 Downy mildew tolerance/resistance.
11 Powdery mildew tolerance/resistance.
12 Suitable for side shoot production.  

13 Dinosaur or Tuscan kale.
14 Warm weather tolerance.
15 Orange
16 Purple
17 Miniature.
18 Fall only.
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Seed Treatment. Check with seed supplier to determine if seed is 
hot-water treated for black rot control. If not, soak seed at 122°F . 
Use a 20-minute soak for broccoli, cauliflower, collards, kale, and 
Chinese cabbage. Soak cabbage for 25 minutes. Note. Hot water 
seed treatment may reduce seed germination. 
 Following either treatment above, dry the seed, then treat with 
a labeled fungicide to prevent damping-off. Further information 
on seed treatments can be found in SEED TREATMENTS section 
starting on page 239.

BROCCOLI PLANTING DATES 
Spring Fall

AL North 3/1–7/1 NR
AL South 2/1–3/31 8/1–9/30
GA North 3/15–7/1 7/25-8/15
GA South 2/1–3/31 8/1–9/30
KY East 4/10–4/30 7/1–7/15
KY Central 4/5–4/20 7/15–8/1
KY West 3/30–4/10 8/1–8/15
LA North 1/15–3/15 8/1–10/31
LA South 1/15–3/15 8/1–10/31
MS North 2/15–3/15 7/25–8/15
MS South 1/15–3/10 8/5–9/15
NC East 2/15–4/15 8/1–9/15
NC West 4/1–8/15 NR
SC East 3/1–4/10 9/1–9/30
SC West 3/20–4/30 8/15–9/15
TN East 3/25–4/25 8/1–8/31
TN West 3/15–4/5 8/10–8/31
VA East (coastal) 3/15–4/15 7/1–7/31
VA West (mountain) 4/1–4/20 6/20–7/20

CABBAGE PLANTING DATES
Spring Fall

AL North 3/15–7/1 NR
AL South 2/1–3/31 8/1–10/31
GA North 3/15–7/1 7/25-8/15
GA South 2/1–3/31 8/1–10/31
KY East 4/1–4/15 6/20–7/1
KY Central 3/15–3/25 7/1–7/15
KY West 3/01–3/15 7/15–8/01
LA North 1/15–3/15 8/1–11/30
LA South 1/15–3/15 8/1–11/30
MS North 2/5–4/1 7/25–8/15
MS South 1/15–3/15 8/5–9/15
NC East 2/15–4/15 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–3/31 8/15–9/30
SC West 3/15–4/30 7/15–8/30
TN East 3/25–4/25 7/25–8/15
TN West 3/15–4/15 8/25–9/15
VA East (coastal) 3/15– 7/1–8/15
VA West (mountain) 4/1– 6/20–7/20

CAULIFLOWER PLANTING DATES
Spring Fall

AL North 3/15–7/1 NR
AL South 2/1–3/31 8/1–9/30
GA North 3/15–7/1 7/25-8/15
GA South 2/1–3/31 8/1–9/30
KY East 4/10–4/30 7/1–7/15
KY Central 4/5–4/20 7/15–8/1
KY West 3/30–4/10 8/1–8/15
LA North 2/1–3/15 7/15–10/31
LA South 2/1–3/15 7/15–10/31
MS North 2/15–3/15 7/25–8/15
MS South 1/15–3/10 8/5–9/15
NC East 2/15–4/15 8/1–9/30
NC West 4/1–8/15 NR
SC East 3/1–4/10 8/15–8/30
SC West 3/20–4/30 7/15–8/30
TN East 3/25–4/25 7/15–8/15
TN West 3/15–4/15 8/1–8/20
VA East (coastal) NR 7/1–7/30
VA West (mountain) 4/1–4/20 6/20–7/20

COLLARDS PLANTING DATES
Spring Fall

AL North 2/15–6/30 7/15–10/15
AL South 1/15–5/31 7/15–10/31
GA North 3/15–7/31 7/25-8/15
GA South 2/1–3/31 8/1–10/31
KY East 3/15–4/30 7/1–7/15
KY Central 3/10–4/25 7/15–8/1
KY West 3/1–4/15 8/1–8/15
LA North 1/15–3/15 7/15–10/31
LA South 1/15–3/15 7/15–10/31
MS North 1/20–4/1 7/25–8/20
MS South 1/15–3/1 8/10–9/15
NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–6/15 8/1–10/30
SC West 3/15–6/30 8/1–9/30
TN East 3/15–5/1 7/15–8/15
TN West 2/15–4/15 8/1–8/20
VA East (coastal) 4/1– 7/1–8/31
VA West (mountain) 4/20– 7/15–8/20

KALE PLANTING DATES
Spring Fall

AL North 3/15–4/30 8/1–9/15
AL South 2/1–3/31 8/1–10/31
GA North 3/15–4/30 NR
GA South 2/1–3/31 8/1–10/31
KY East 4/1–4/30 7/1–7/15
KY Central 3/20–4/15 7/15–8/1
KY West 3/10–4/10 8/1–8/15
LA North 2/1–3/15 7/15–10/31
LA South 2/1–3/15 7/15–10/31
MS North 1/20–4/1 7/25–8/20
MS South 1/15–3/1 8/10–9/15
NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–6/15 8/1–10/30
SC West 3/15–6/30 8/1–9/30
TN East 3/15–5/1 8/1–9/1
TN West 2/15–4/15 8/15–9/15
VA East (coastal) 4/1– 7/1–8/31
VA West (mountain) 4/20– 7/15–8/20
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KOHLRABI PLANTING DATES
Spring Fall

AL North 3/15–7/1 NR
AL South 2/1–3/31 8/1–9/30
GA North 3/15–7/1 NR
GA South 2/1–3/31 8/1–9/30
KY East 4/10–4/30 NR
KY Central 4/5–4/20 NR
KY West 3/30–4/10 NR
LA North 2/1–3/15 7/15–10/31
LA South 2/1–3/15 7/15–10/31
MS 2/1–3/31 8/1–9/30
NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–6/15 8/1–9/30
SC West 3/15–6/30 8/1–9/15
TN East 3/25–4/25 8/1–8/15
TN West 3/15–4/15 8/15–8/30
VA East (coastal) 3/15–4/15 7/1–7/31
VA West (mountain) 4/1– 4/20 6/25–7/15

PLASTIC MULCH
Early spring cabbage, cauliflower, and broccoli are frequently 
grown using  plastic mulch, with black mulch used in the spring 
and white on black or black mulch painted white used in the fall.

Broccoli.  Field seeding:  Space raised beds 36-40 inches apart; 
seed twin rows per bed 6-12 inches apart within row and 12 inches 
between row; for bunch broccoli use the shorter within row spac-
ing which will also require a more aggressive pest management 
program; for organic production single rows per bed can be used 
and within row spacing increased to as much 6-24 inch spacing to 
aide in pest prevention and maximum fertilizer management.

Transplants:  Space raised beds 36-40 inches apart; set transplants 
on twin rows per bed 6-12 inches apart within row and 12 inches 
between row; for bunch broccoli use the shorter within row spac-
ing which will also require a more aggressive pest management 
program; for organic production single rows per bed can be used 
and within row spacing increased to as much 6-24 inch spacing to 
aide in pest prevention and maximum fertilizer management.

Cabbage. The early cabbage crop is grown from transplants seed-
ed at the rate of 1 ounce for 3,000 plants. Transplants are ready for 
field planting 4 to 6 weeks after seeding. Storage of pulled, field-
grown cabbage transplants should not exceed 9 days at 32°F or 5 
days at 66°F prior to planting in the field. Precision seeders can be 
used for direct seeding. However, seed should be sown 15 to 20 
days in advance of the normal transplant date for the same maturity 
date. Early varieties require 85 to 90 days from seeding to harvest, 
and main-season crops require 110 to 115 days. Set transplants in 
rows 2 to 3 feet apart and 9 to 15 inches apart in the row for early 
plantings and 9 to 18 inches apart for late plantings, depending on 
variety, fertility, and market use.

Chinese Cabbage. Chinese cabbage is a diverse group of growth 
types of Brassica rapa.  Napa and Michihli resemble romaine let-
tuce with densely overlapping broad leaves with flat mid veins. 

Napa cabbage is barrel shaped while Michihli is tall and slender. 
Choi types have a vase shaped growth with broad petioles of white 
or green with green leaves at the top of the vase.  Production inputs 
are the same as ball head cabbage. Both types grow more quick-
ly than ball head cabbage with most cultivars maturing in 50 days 
from seeding. 

Cauliflower. Cauliflower can be more changeling to grown than 
other Brassicas in this section.  Consider a small test plot to de-
termine the best methods (planting dates, varieties, etc.) to use in 
your area.   Start seed in greenhouse or protected frames 4 to 6 
weeks before planting. Use 1 ounce of seed for 3,000 plants. Set 
transplants in rows 3 to 4 feet apart, and plants are set 18 to 24 
inches apart in the row. Make successive plantings in the field at 
dates indicated in preceding table.

Collards and Kale. Seed at the rate of 2 pounds per acre and thin 
to desired spacing.  For precision, air-assist planters use 1/3 to ½ 
pound per acre for twin rows on 3 foot centers, or use half of this 
rate for single rows on 3 foot centers.  When using transplants, set 
plants in rows 16 to 24 inches apart and 6 to 18 inches apart within 
the row. 

Kohlrabi. Transplants may be used for a spring crop. Seed 6 weeks 
before expected transplant date. Use precision seeder for hybrid 
varieties. Space rows 18 to 24 inches apart and 6 to 8 between 
plants.

Bolting. Bolting in cabbage, collards and kale, and buttoning in 
cauliflower, can occur if the early-planted crop is subjected to 10 
or more continuous days of temperatures between 35° to 50°F. 
However, sensitivity to bolting depends upon the variety.

SPECIAL NOTES FOR PEST MANAGMENT
Note: The use of a spreader-sticker is recommended for cole 
crops in any case; the heavy wax coating on the leaves reduces 
deposition of spray materials. These adjuvants allow the spray to 
spread out and stick to the leaves. Multiple nozzles per row or bed 
will provide the under leaf coverage and high coverage rates nec-
essary to manage caterpillar pests of cole crops. 

INSECT MANAGEMENT
Aphids: The cabbage aphid can be a serious problem on these 
crops and should be treated immediately if noticed. Other aphid 
species are found on these crops and should be treated if the crop 
is near harvest or their level of infestation is increasing. Often par-
asitic wasps take out these species if broad-spectrum insecticides 
use is avoided.

Cabbage Root Maggot: Root maggots and other similar insects 
such as the seed corn maggot can be a problem in heavier soils in 
the Southeast especially during cool, damp times of the year. Avoid 
planting into soils with freshly plowed down crop residue or high 
levels of organic matter.

Caterpillars: A number of moth and butterfly larvae feed on cole 
crops. The major ones are the cabbage looper (CL), the imported 
cabbageworm (ICW), and the diamondback moth (DBM) referred 
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to as the cabbageworm complex. Other caterpillars found on cole 
crops are the cross-striped cabbageworm, corn earworm, army-
worms, and webworms. Webworms often damage the bud of the 
young plants and should be treated immediately; very young larvae 
are much more easily managed than older ones.  
 Scouting and using a threshold for spray applications is a cost 
effective method of managing these pests. Broad-spectrum insecti-
cides that reduce the natural enemies in the field should be avoided 
if at all possible. If the cabbageworm complex is the major group 
of pests, a threshold of 1 cabbage looper equivalent (CLE) per 10 
plants can be used. A cabbage looper equivalent relates the feeding 
amounts of the three caterpillars. One cabbage looper is equiva-
lent to 1.5 imported cabbageworms or 5 diamondback moth larvae. 
(Example: 10 DBM larvae per 10 plants would be like 2 CLEs per 
10 plants; this level would require treatment.) In other areas of the 
South where armyworms are common pests of cole crops, a thresh-
old of 1 caterpillar (regardless of the kind) per 3 plants has been 
effectively used as a threshold. The use of a threshold to determine 
the need for treatment usually reduces the number of sprays per 
crop without loss of crop quality and improves the profit margin.

Note: Bacillus thuringiensis (BT) preparations are effective against 
most of these pests but must be eaten by the larvae. Thorough cov-
erage of the plant particularly the undersurface of the leaf is essen-
tial, and the use of a spreader-sticker is strongly recommended.

Note: Several of these insects are prone to develop resistance to 
insecticides. Growers must rotate among classes of insecticides for 
each pest generation. See the section on resistance management.

Nematode Management. Use nematicides listed in the “Nematode 
Control in Vegetate Crops” tables in the Disease Control section.

HARVESTING AND STORAGE
Fresh market cabbage should be harvested when heads are firm and 
weigh 2.5 to 3.0 pounds. Most markets require one to three wrap-
per leaves to remain. The heads should be dense and free of insect 
damage. Cabbage for slaw or kraut usually has much larger heads 
and weighs 3 to 12 pounds. 
 Broccoli should be harvested when the beads (flower buds) are 
still tight, but a few outer beads have begun to loosen. The stalks 
should be 7 inches long from top of the crown to the butt. Brocco-
li is usually bunched in 1.5 pound bunches with 2 to 3 heads per 
bunch. Secure bunches with a rubber band or twist tie. 
 Kohlrabi should be harvested when the bulbs are 2 to 3 inches 
in diameter and before internal fibers begin to harden. 
 Cauliflower is harvested while the heads are pure white and 
before the curds become loose and ricey. Heads are blanched by ty-
ing outer leaves over the heads when heads are 3 to 4 inches in di-
ameter. Blanching takes about 1 week in hot weather and 2 weeks 
in cooler weather. 
 Kale is harvested by cutting off the entire plant near ground 
level, or lower leaves may be stripped from plant. Collards may be 
harvested at any stage of growth. See Table 14 for further posthar-
vest information on these crops.
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CARROTS (Daucus carota)

VARIETIES1 AL GA KY LA MS NC SC TN VA
CARROTS

Apache 3 A G L M N S V

Bolero 4 T V

Danvers 126 5 A L N S V

Deep Purple 2, 3 A L N

Maverick 6 G L V

Purple Haze 2, 3 A G L M N S T

Scarlet Nantes4 S

Sugarsnax 54 A G K L N T V

Yellow Bunch 3, 7 A L N
1 Abbreviations for state where recommended.
2 Purple.
3  Imperator type: 7-8 inches long w/ long conical shape 

and narrow shoulders.

4  Nantes type: Smooth, cylindrical over entire length w/ a 
blunt end.

5 Danvers type: Tapering root w/ a semi-blunt tip.

6 Nantes x Imperator type.
7 Yellow.

Seeding Dates. Small carrot seedlings up to six leaves cannot 
withstand hard freezes but are somewhat frost tolerant. Optimum 
temperatures are in the range of 60-70°F, with daytime highs of 
75°F and nighttime lows of 55°F ideal. Although the crop can be 
grown outside this range with little or no effect on tops, tempera-
tures differing drastically from the above can adversely affect root 
color, texture, flavor, and shape. Lower temperatures in this range 
may induce slow growth and make roots longer, more slender and 
lighter in color. Carrots with a root less than one inch in diameter 
are more susceptible to cold injury than larger roots. Soil tempera-
tures should be above 40°F and below 85°F for best stand estab-
lishment.

CARROT PLANTING DATES
Spring Fall

AL North 3/1–4/15 NR
AL South NR 8/1–11/30
GA North 3/1–4/15 NR
GA South NR 8/1–11/30
KY East 4/1-4/30 NR
KY Central 3/20-4/15 NR
KY West 3/10-4/10 NR
LA North 1/15–2/28 9/15–10/15
LA South 1/15–2/28 9/15–10/15
MS North 2/15–4/1 NR
MS South 1/15–3/15 NR
NC East 2/15–3/31 6/15–8/15
NC West 4/1–6/15 7/21-8/15
SC East 2/1–3/15 9/1–9/15
SC West 2/15–3/31 8/1–9/15
TN East 3/15-5/1 NR
TN West 3/1-4/30 NR
VA East (coastal) 3/15–4/30 6/1–7/31
VA West (mountain) 4/1– 6/15 7/1–7/31

SPACING
Spatial arrangements for planting can differ markedly. Carrots 
can be planted with vacuum, belt, or plate seeders. Often a spe-
cial attachment called a scatter plate or spreader shoe is added 
to the plate planters to scatter the seed in a narrow band. Carrots 
should be spaced 1½ to 2 inches apart within the row. Carrot seed 

should be planted no deeper than ¼-½ inch. A final stand of 14 
to 18 plants per foot of twin row is ideal. Ideal patterns are twin 
rows that are 2½ -3½ inches apart. Three or four of these twin 
rows are situated on one bed, depending on the width of the bed. 
One arrangement is to plant three twin rows on beds that are on 
72-inch centers. Another arrangement is to plant four twin rows 
on a 92-inch bed (center to center). The sets of twin rows are 14 to 
18 inches apart. Beds on 72-inch centers will have approximately 
48 inches of formed bed. Row spacing wider than 18 inches will 
reduce total plant stand per acre and thus, will reduce total yield. 
Ideal plant populations should be in the range of 400,000 for fresh 
market carrots and 250,000 for processing carrots. 

PLANTING AND LAND PREPARATION
Beds that are slightly raised are advantageous because they allow 
for good drainage. Beds should be firmed and not freshly tilled 
before planting and soil should be firmed over the seed at planting. 
A basket or roller attachment is often used to firm the soil over the 
seed as they are planted. Light irrigation will be required frequent-
ly during warm, dry periods for adequate germination. 
 Windbreaks are almost essential in areas with primarily sandy 
soils. Sand particles moved by wind can severely damage young 
carrot plants, reducing stands. Small grain strips planted between 
beds or at least planted between every few beds can help reduce 
this sandblasting injury. 
 Begin by deep turning soils to bury any litter and debris and 
breaking soils to a depth of 12-14 inches. Compacted soils or those 
with tillage pans should be subsoiled to break the compacted areas. 
If uncorrected, compact soil or tillage pans can result in restric-
tion of root expansion. It is best to apply lime after deep turning 
to prevent turning up acid soil after lime application. Prepare a 
good seedbed using bed-shaping equipment. Do not use disks or 
rototiller to avoid soil compaction. Carrots should be planted on a 
slightly raised bed (2-3 inches) to improve drainage. After beds are 
tilled and prepared for seeding, it is best to allow the beds to settle 
slightly before planting. Avoid other tillage practices that can in-
crease soil compaction. Following in the same tracks for all field 
operations will help reduce compaction in planting areas.



48 2018 Vegetable Crop Handbook for Southeastern United States

SPECIAL NOTES FOR PEST MANAGEMENT
DISEASE MANAGEMENT
Root-Knot Nematode: By far, the most destructive problem in 
carrots is root-knot nematodes. Root-knot nematodes are small eel-
like worms that live in the soil and feed on plant roots. Since the 
root of the carrot is the harvested portion of the plant, no root-knot 
damage can be allowed. Root-knot causes poor growth and dis-
torted or deformed root systems which results in a non marketable 
root. Root-knot damage also allows entry for other diseases such 
as Fusarium, Pythium, and Erwinia. 
 If any root-knot nematodes are found in a soil assay, treat-
ment is recommended. Good success has been obtained using field 
soil fumigation to eradicate root-knot nematodes in the root zone 
of carrots. Use nematicides or fumigants listed in the “Nematode 
Control in Vegetate Crops” tables in the Disease Control section.

SOIL-BORNE ROOT DISEASES
Depending on the cropping history of the field, Pythium, South-
ern Blight, and Sclerotinia may cause problems. It is advisable 
to avoid fields where these diseases have been identified in the 
previous crop. Deep turning is also necessary to help prevent root 
diseases.

Pythium Blight: is usually characterized by flagging of the foliage 
indicating some root damage is occurring. Under wet conditions, 
Pythium may cause serious problems to the root causing a white 
mycelium mat to grow on the infected area which rapidly turns to a 
watery soft rot. Forking of the root system is also a common symp-
tom associated with Pythium infection. Rotation is considered a 
major factor in reducing Pythium along with the use of fungicides.

Southern Blight: Southern blight causes serious damage to car-
rots. This disease is usually associated with carrots remaining in 
the field after the soil begins to warm in the spring. This disease 
causes a yellow top to develop with a cottony white fungal growth 
associated with the upper part of the carrot root. The top of the root 
and the surrounding soil may be covered with a white mycelium 
with tan sclerotia developing as the disease progresses. Southern 
Blight is best controlled by using rotation and deep turning.

Sclerotinia Blight: Sclerotinia blight causes serious damage to the 
roots of carrots. This disease is usually worse under wet soil con-
ditions. White mycelium forms around the infected area and later, 
dark sclerotia develop on the white mycelium which is a good in-
dicator of Sclerotinia rot. This disease causes a progressive watery 
soft rot of the carrot root tissue and is considered a potential prob-
lem in the production of carrots. Rotation and deep turning of the 
soil are recommended to reduce losses to this disease.

Rhizoctonia: Rhizoctonia rot causes brown to black lesions to 
develop on the sides of the carrot root. The disease is much worse 
under cool, wet conditions. Saturated soil conditions often enhance 
all soil-borne diseases which are potential problems in carrot pro-
duction. Rhizoctonia damage can be minimized by using rotation 
and good cultural practices. Soil fumigation will prevent damage 
with any of the soil inhabiting fungi.

FOLIAR DISEASES
Bacterial Blight: Bacterial blight causes irregular brown spots on 
the leaves and dark brown streaks on the petioles and stems. The 
lesions on the foliage begin as small yellow areas with the centers 
becoming dry and brittle, with an irregular halo. The bacterium 
affects the leaflets, stems and petioles as the disease progresses. 
Some of these lesions may crack open and ooze the bacteria. These 
bacteria may be washed down to the crown of the plant causing 
brown lesions on the top of the root. The earlier the infection oc-
curs the greater the damage to the root. The bacterium is spread by 
splashing water and takes about 10-12 days before symptoms ap-
pear after inoculation. Disease development progresses rapidly be-
tween 77˚ and 86˚ F. Crop rotation is a major factor in controlling 
Bacterial blight.

Alternaria Blight: Alternaria blight causes small dark brown to 
black spots with yellow edges forming mostly on the leaf margins. 
The spot increases as the disease progresses and in some cases en-
tire leaflets may be killed. In moist weather, the disease can move 
so rapidly it resembles frost injury. Such conditions can reduce the 
efficiency of mechanical harvesters which require strong healthy 
tops to remove the carrot from the soil. Alternaria may also cause 
damping off of seedlings and a black decay of roots. The spores 
and mycelium are spread by splashing rains, contaminated soil, 
or on cultivation tools. The disease can manifest itself in about 10 
days after infection. The optimum temperature for Alternaria blight 
is 82˚ F.

Cercospora Leaf Blight: Cercospora blight causes lesions to form 
on the leaves, petioles and stems of the carrot plant. The symptoms 
appear to mimic that of Alternaria blight but can be separated using 
a compound microscope. Cercosproa blight progresses in warm, 
wet weather and spots appear in about 10 days after infection. The 
youngest leaves are usually more susceptible to Cercosproa infec-
tion.

INSECT MANAGEMENT
Soil Insects: Wireworms, white grubs, and the granulate cut-
worm may be partially controlled with good cultural practices. Soil 
should be deep turned in sufficient time prior to planting to allow 
destruction of previous crop residue that may harbor soil insects. 
When possible, avoid planting just after crops that are slow to de-
compose such as tobacco and corn. Avoid planting behind peanuts 
and root crops such as sweetpotatoes and turnips. If a field has a 
history of soil insect problems, either avoid these or, broadcast in-
corporate a soil insecticide prior to planting. Plantings in fields that 
were recently in permanent pasture should be avoided as should 
fields recently planted to sod/turf, although these are not as critical. 
Fields with a history of whitefringed beetle larvae should not be 
planted to carrots because there are no currently registered insecti-
cides effective on this pest. 
 Flea beetle larvae can damage roots by feeding from the sur-
face into the cortex. The damage will take on the appearance of 
narrow “s” shaped canals on the surface. Flea beetle larvae can be 
prevented easily with soil insecticides.  
 The seedcorn maggot is an opportunistic pest that takes ad-
vantage of crops that are under stress or where there is decaying 
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organic matter. At-planting soil insecticides will prevent the de-
velopment of maggot infestations for several weeks after plant-
ing. Seedcorn maggots cannot be effectively controlled after the 
infestation begins. If plants become stressed during the period of 
high root maggot potential, preventive applications of insecticides 
should be sprayed every seven days until the stress is minimized.

FOLIAR INSECTS
Foliar insect pests may be monitored and insecticides applied as 
needed. Carrots should be scouted at least once per week for devel-
oping populations of foliage pests.

Aphids: Several species of aphids may develop on carrots. The 
most common aphids to inhabit carrots are the green peach aphid 
and the cotton or melon aphid. Often parasitic wasps and fungal 
diseases will control these aphids. If populations persist and col-
onize plants rapidly over several weeks and honeydew or sooty 
mold is observed readily, then foliar insecticides are justified.

Flea Beetles: Fleas beetle adults may cause severe damage to the 
foliage on occasion. If carrots are attacked during the seedling 
stage and infestations persist over time, an insecticide application 
may be necessary. If plants are in the cotyledon to first true leaf 
stage, treatments should be made if damage or flea beetles are ob-
served on more than 5% of the plants. After plants are well estab-
lished, flea beetles should be controlled only if foliage losses are 
projected to be moderate to high, e.g., 15% or more. 

Vegetable Weevil: The adult and larvae of the vegetable weevil 
may attack carrots. The adult and larvae feed on the foliage. Vege-

table weevil larvae often will feed near the crown of plants and, if 
shoulders are exposed at the soil surface, larvae will feed on tender 
carrots. Treatments are justified if adults or larvae and damage are 
easily found in several locations.

Armyworms: The armyworm can cause damage in carrots. Army-
worms may move from grain crops or weeds into carrots or adults 
may lay eggs directly on carrot plants. Armyworms are easily man-
aged with foliar insecticides. 

Beet Armyworm: The beet armyworm infests carrots in the late 
spring. Usually natural predators and especially parasites regulate 
beet armyworm populations below economically damaging levels. 

Whiteflies: The silverleaf whitefly can be a problem during the 
early seedling stage of fall plantings. Silverleaf whitefly migrates 
from agronomic crops and other vegetables during the late sum-
mer. Infestation may become severe on carrots grown in these 
production areas. Often whiteflies may be controlled by several 
natural enemies and diseases by early fall so, treatments may not 
be justified. However, if whiteflies develop generally heavy popu-
lations, treatment of young plantings is justified.

HARVESTING AND STORAGE
Topped Carrots: will last 4 to 5 months at 32°F and 90% to 95% 
relative humidity. See Table 14 for further post harvest informa-
tion.
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Field Production. For earlier cucumber production and higher, 
more concentrated yields, use gynoecious varieties. A gynoecious 
plant produces only female flowers. Upon pollination female flow-
ers will develop into fruit. To produce pollen, 10% to 15% pol-
linizer plants must be planted; seed suppliers add this seed to the 
gynoecious variety. Both pickling and slicing gynoecious varieties 

are available. For machine harvest of pickling cucumbers, high 
plant populations (55,000 per acre or more) concentrate fruit matu-
rity for increased yields.

Planting Dates. For earliness container-grown transplants are 
planted when daily mean soil temperatures have reached 60°F but 

CUCUMBERS (Cucumis sativus)

VARIETIES1 AL GA KY LA MS NC SC TN VA
CUCUMBERS
Slicer / Fresh Market

Cortez  2, 3, 5, 6, 7, 8, 9, 10 A G K L N S T V
Dasher II 2, 3, 4, 5, 6, 10 A G K L M N S T V
General Lee 4, 5, 6, 10 A K L M N S V
Impact 2, 3, 5, 6, 7, 8, 9, 10, 11, 14 A G
Indy 2, 3, 4, 5, 7, 8, 9, 10 A K L N S T V
Intimidator 2, 3, 4, 6, 10 G K L N S T V
Poinsett 76 2, 3, 5, 10 A N S
Rockingham 2, 3, 5, 6, 10 A K M N S
Slice More 2, 4, 5, 6, 10 L N S
Speedway 2, 3, 5, 6, 10 A G K L N S T V
StoneWall 2, 3, 4, 5, 6, 10 G K L N S V
SV 4719CS 2, 3, 4, 5, 8, 10, 14 A G
SV 3462CS 2, 3, 4, 5, 8, 10, 14 A G
Talladega 2, 3, 5, 9, 10 A K L M N S T V
Thunder 3, 4, 5, 6, 8, 10 A K L M N S T V

Pickling Types - Multiple Harvest
Calypso 2, 3, 4, 5, 6, 10 A G K L M S T V
Colt 2, 3, 4, 5, 6, 10 A N S
Eureka 2, 3, 4, 5, 6, 7, 8, 9, 10 V
Fancipak 2, 3, 4, 5, 6, 10 A G S T V

Pickling Types - Multiple or Once-over Harvest
Arabian 2, 3, 4, 5, 6, 10 A N
Expedition 2, 3, 5, 6, 10 A N S V
Lafayette A N S V
Sassy 2, 3, 5, 6, 7, 8, 9, 10 V

Parthenocarpic Types - Seedless Pickling 
Gershwin A N S

Puccini 2, 3, 6, 10 A V

Stravinsky A N S

GREENHOUSE CUCUMBERS

Long Dutch/English Types

Bologna 5, 10, 11 A K L M S T
Camaro 5, 13, 14 A K L M S T
Cumlaude 3, 5, 10, 14 A K L M S T V
Discover 3, 5, 10, 14 A K L M S T V
Kasja 5, 10, 11 A K
Verdon 5, 6, 10, 11, 12 A K L M T

Beit Alpha/Mini Types

Delta Star 5, 6, 10, 11, 12 A K L M S T
Jawell 5, 6, 14 A K L M S T
Katrina 5, 6, 12 A K L M S T
Manar 5, 6, 14 A K L M S T
Picowell 5 A K L M S T
Sarig 5 A K

1 Abbreviations for state where recommended.
2 Anthracnose tolerance/resistance.
3 Angular Leaf Spot tolerance/resistance.
4 Downy Mildew tolerance/resistance.
5 Powdery Mildew tolerance/resistance.

6 Cucumber Mosaic Virus tolerance/resistance.
7 Papaya Ring Spot Virus tolerance/resistance.
8 Zucchini Yellows Mosaic Virus tolerance/resistance.
9 Watermelon Mosaic Virus tolerance/resistance.
10 Scab and gummosis tolerance/resistance.

11 Target spot tolerance/resistance.
12 Cucumber vein yellowing virus tolerance/resistance.
13 Low light tolerant.  
14 All female (gynoecious).
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most cucumbers are direct seeded. Consult the following table for 
planting dates for transplants in your area. Early plantings should 
be protected from winds with hot caps or row covers. Growing on 
plastic mulch can also enhance earliness.

CUCUMBER SLICERS PLANTING DATES
Spring Fall

AL North 4/1–7/15 8/1–8/30
AL South 3/1–4/30 8/1–9/15
GA North 4/15–7/15 8/1–8/30
GA South 3/1–4/30 8/1–9/15
KY East 5/10-6/1 6/1-6/15
KY Central 5/5-6/1 6/1-7/1
KY West 4/25-5/15 5/15-7/15
LA North 3/15–5/15 7/15–8/31
LA South 3/1–5/15 8/1–9/15
MS North 4/1–5/15 7/25–8/21
MS South 3/15–5/1 8/14–9/14
NC East 4/15–5/15 7/15–8/15
NC West 5/15–7/31 NR
SC East 3/15–5/15 8/1–8/30
SC West 4/15–6/5 8/1–8/30
TN East 5/5-6/15 7/1-8/10
TN West 5/1-6/1 7/25-8/25
VA East (coastal) 4/15-6/15 7/1-7/31
VA West (mountains) 5/15-6/30 6/15-7/31

CUCUMBER PICKLING PLANTING DATES
Spring Fall

AL North 4/15–7/15 8/1–8/30
AL South 3/1–4/30 8/1–9/15
GA North 4/15–7/15 NR
GA South 3/1–4/30 8/1–9/15
KY East 5/10-6/1 6/1-6/15
KY Central 5/5-6/1 6/1-7/1
KY West 4/25-5/15 5/15-7/15
LA North 4/1–5/15 7/15–8/31
LA South 3/15–5/15 8/1–9/15
MS South 4/1–4/15 NR
NC East 4/20–5/20 7/15–8/15
NC West 5/25–7/31 NR
SC East 3/15-5/15 8/1–8/30
SC West 4/15–6/15 8/1–8/30
TN East 5/5-6/15 7/1-8/10
TN West 5/1-6/1 7/25-8/25
VA East (coastal) 4/15-6/15 7/1-7/31
VA West (mountains) 5/15-6/30 6/15-7/31

Spacing. Slicers: Space rows 3 to 4 feet apart with plants 9 to 12 
inches apart. Pickles: For hand harvest, space 3 to 4 feet apart; for 
machine harvest, space three rows 24–28 inches apart on a bed. 
Plants for hand harvest should be 6 to 8 inches apart in the row; 
2 to 4 inches apart for machine harvest. Close spacing increases 
yields, provides more uniform maturity and reduces weed prob-
lems, but require slightly higher fertilizer rates. Seeding for slicers: 
1.5 pounds per acre. Seeding for pickles: 2 to 5 pounds per acre.

Bitterness. Bitterness can be a common problem in cucumber.  
Cucumbers (and all other cucurbits) produce a group of chemicals 
called cucurbitacins which can cause bitterness to develop.  As 
cucurbitacin concentrations increase, the more bitter the cucumber 
will taste. Generally, the amount of cucurbitacin in a cucurbit fruit 
is low and cannot be tasted.  Mild bitterness results from high-

er levels of cucurbitacin often triggered by environmental stress-
es, including high temperatures, wide temperature swings, or too 
little water.  Uneven watering practices (too wet followed by too 
dry), low soil fertility, and low soil pH are also possible factors.  
Over-mature or improperly stored cucumbers may also develop a 
mild bitterness, although it is not usually severe.

Mulching. Fumigated soil aids in the control of weeds and soil-
borne diseases. Black plastic mulch laid before field planting con-
serves moisture, increases soil temperature, and increases early 
and total yield. Plastic and fumigant should be applied on well-pre-
pared planting beds 2 to 4 weeks before field planting. Plastic 
should be placed immediately over the fumigated soil. The soil 
must be moist when laying the plastic. Fumigation alone may not 
provide satisfactory weed control under clear plastic. Herbicides 
labeled and recommended for use on cucumbers may not provide 
satisfactory weed control when used under clear plastic mulch on 
nonfumigated soil. Black plastic can be used without a herbicide. 
Fertilizer must be applied during bed preparation. At least 50% of 
the nitrogen (N) should be in the nitrate (NO3) form. 
 Foil and other reflective mulches can be used to repel aphids 
that transmit viruses in fall-planted (after July 1) cucumbers. Di-
rect seeding through the mulch is recommended for maximum vi-
rus protection. Fumigation will be necessary when there is a histo-
ry of soilborne diseases in the field. Growers should consider drip 
irrigation with plastic mulch. For more information, see the section 
on “Irrigation”.

SUGGESTED FERTIGATION SCHEDULE FOR CUCUMBER*  
(N:K,1:2)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 25.0 45.0
0-14 0.9 1.8 37.6 75.2
15-63 1.5 3.0 110.3 196.6
64-77 0.7 1.4 120.1 216.6

ALTERNATIVE FERTIGATION SCHEDULE FOR CUCUMBER* 
(N:K,1:1)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 24.0 24.0
0-7 1.0 1.0 31.0 31.0
8-21 1.5 1.5 52.0 52.0
22-63 2.0 2.0 136.0 136.0
64-70 1.5 1.5 150.0 150.0
*Adjust based on tissue analysis.

Greenhouse Cucumber Production. If you plan on growing cu-
cumbers to maturity in the greenhouse, you need to select a green-
house variety. This is because these varieties have been bred spe-
cifically for greenhouse conditions – lower light, higher humidity 
and temperature, etc., and they have better disease resistance than 
field types.  
 Nearly all greenhouse cucumber varieties are gynecious, par-
thenocarpic hybrids. This means that these varieties produce only 
female flowers and the fruit are seedless. Since they are all fe-
male, no pollination is needed. The seedless characteristic makes 
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the fruit very tender to eat. Greenhouse cucumbers are also thin 
skinned which makes them more desirable than field varieties. 
While non-greenhouse types would grow in the greenhouse, the 
yield and quality would be reduced, and therefore they may not be 
profitable. 
 Variety selection is based on yield, fruit size, uniformity, 
disease resistance, and lack of physiological disorders, as well as 
the market demand for the type grown. In some markets the long, 
European types sells better, while in others, the small beit alpha 
types, also referred to as “minis”, are preferred. For suggestions 
on varieties, see the variety table above. Insect and disease control 
methods for greenhouse vegetables can be found in Tables 2-10 
(in the Insect section) and 3-11 (in Disease section), respectively.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Cucumber Beetle: Cucumber beetles can transmit bacterial 
wilt; however, losses from this disease vary greatly from field to 
field and among different varieties. Pickling cucumbers grown in 
high-density rows for once-over harvesting can compensate for at 
least 10% stand losses. On farms with a history of bacterial wilt 
infections and where susceptible cultivars are used, foliar insec-
ticides should be used to control adult beetles before they feed 
extensively on the cotyledons and first true leaves. Begin spraying 
shortly after plant emergence and repeat applications at weekly 
intervals if new beetles continue to invade fields. Treatments may 
be required until stems begin vining (usually about 3 weeks after 
plant emergence), at which time plants are less susceptible to wilt 
infections. 

Pickleworm, Melonworm: Make one treatment prior to fruit set, 
and then treat weekly.

Aphids: Aphids transmit several viruses (CMV, WMV, PRSV, etc.) 
and can delay plant maturity. Thorough spray coverage beneath 
leaves is important. For further information on aphid controls, see 
the preceding “Mulching” section. Treat seedlings every 5 to 7 
days or as needed.

Mites: Mite infestations generally begin around field margins and 
grassy areas. CAUTION: DO NOT mow or maintain these areas 
after midsummer because this forces mites into the crop. Localized 
infestations can be spot-treated. Begin treatment when 50% of the 
terminal leaves show infestation. Note: Continuous use of pyre-
throids may result in mite outbreaks. 

DISEASE MANAGEMENT
Cucurbit Downy Mildew Forecasting System: Cucurbit downy 
mildew (CDM) is a devastating foliar cucurbit disease. While dif-
ficult, if not impossible to control, CDM can be prevented by using 
effective IPM practices. A useful tool for prevention of CDM is the 
CDM forecasting system. This program depends on the accurate 
reporting of CDM in the field as well as the monitoring of over 50 
strategically placed sentinel plots. These plots are monitored by 
Plant Pathologists at multiple Land Grant Universities throughout 
the United States and Canada. Forecasts of the epidemic move-
ment of the disease are generated 3 times a week. Risk maps are 
produced from these forecasts. For forecasts, maps, local contacts 
and other helpful information please visit our website, http://cdm.

ipmpipe.org. If you think you have CDM, please contact your local 
Extension office.

Phytophthora Blight: To minimize the occurrence of this disease, 
fields should be adequately drained to ensure that soil water does 
not accumulate around the base of the plants. Just before plants 
begin vining, subsoil between rows to allow for faster drainage fol-
lowing rainfall. 

Belly Rot: Belly rot is a soil-borne disease. Application of appro-
priate crop protectant at last cultivation may be helpful. 

Weed Management: See the previous “Mulching” section for fu-
ther information on weed control under clear plastic mulch.

Nematode Management. Use nematicides listed in the “Nematode 
Control in Vegetate Crops” tables in the Disease Control section.

POLLINATION
Bees are critical for insuring that pollination and cucumber fruit 
set occurs. Supplementing a field with bee hives can be especial-
ly helpful when native bee populations are low or lacking. Having 
sufficient bees provides the opportunity to maximize cucumber 
yields and quality. Lack of sufficient pollination can result in a va-
riety of misshapen fruits; dogbone, crooks, nubs, etc.  
 Rented honeybee hives are often placed in cucumber fields as 
plants begins to flower. The timing of hive placement is import-
ant because cucumber flowers are not that attractive to honeybees. 
If the honeybee hives are placed by cucumber fields prematurely 
before the crop flowers, the honeybees may forage to wild flowers 
nearby which are more attractive due to their higher nectar and 
pollen supply. If this occurs, the honeybees may be predisposed 
to visit these wild flowers even though cucumber flowers are in 
full bloom a few days later. Assuming that the honeybee hive is 
a healthy hive, one hive per acre is recommended for hand-har-
vested pickling and slicing cucumbers with recommended plant 
populations of approximately 25,000 to 30,000 plants per acre. For 
mechanical or once-over harvested pickling cucumbers, the rec-
ommended plant populations are generally 55,000 to 60,000 plants 
per acre. Therefore, two honeybee hives should be placed per acre 
to account for the increased number of flowers from the increased 
plant population used for mechanically harvested cucumbers. 
When hybrid cucumbers are grown at high plant populations for 
machine harvest, flowers require 15 to 20 visits for maximum fruit 
set. Generally, as the number of visits increase, there will be an in-
crease in the numbers of fruit set and an increase in number of seed 
per fruit, as well as improved fruit shape and fruit weight. 
 Bumblebees are an effective pollinator alternative to honey-
bees in cucumber production. Bumblebees have some advantag-
es compared to honeybees; flying under more adverse weather 
conditions in which it is cool, rainy or windy. They will also visit 
flowers earlier in the morning than honeybees, and fly later in the 
afternoon and early evening when the temperatures cool. Because 
bumblebees have a larger body size than honeybees, fewer flower 
visits are required by bumblebees in order to achieve good pollina-
tion and fruit set.  
 As with honeybees, bumblebees should be placed in the cu-
cumber field shortly after the crop begins to flower. Bumblebees 
will typically last for 6 to 12 weeks and will meet the pollination 
needs of 2 to 3 sequentially planted cucumber crops.  
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 Bumblebee hives are sold as a quad or four hives per quad. A 
quad is the minimum order that can be purchased from a suppli-
er. Generally one bumblebee hive contains 200 to 250 bees and is 
equivalent to one honeybee hive. Thus, one quad of bumblebees 
(minimum order, contains 4 bumblebee hives) would provide good 
pollination for four acres of hand-harvested cucumbers. For ma-
chine-harvest pickling cucumbers, one quad would provide good 
pollination for every two acres. Bumblebee hives should not be 
placed in direct sunlight so that the bees work more efficiently. No 
more than two bumblebee quads should be placed in one location 
so that pollination is more uniform in the field. As with honeybees, 
one must carefully plan when to spray insecticides so that the bum-

blebees are not killed. Because bumblebees are most active from 
dawn until late morning and from about 4 PM to sunset, the hives 
need to be closed around 11 AM so that the bees in the hive re-
main protected during a late evening spray application. Bumblebee 
quads should be located a minimum of 650 to 700 feet away from 
the other quads in order to maximize pollinator efficiency. 
 See the section on “Pollination” in the General Production 
Recommendations for additional information.

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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 Eggplant is a warm-season crop that makes its best growth at 
temperatures between 70° to 85°F. Temperatures below 65°F result 
in poor growth and fruit set.

Seed Treatment. Soak seed in hot water at 122°F for 25 minutes. 
Dry seed, then treat with an appropriate fungicide to prevent damp-
ing-off. Further information on seed treatments can be found in 
SEED TREATMENTS section starting on page 239.

EGGPLANT PLANTING DATES (cont’d)
SPRING FALL

AL North 4/1–7/15 NR
AL South 3/1–4/30 7/15–8/31
GA North 4/15–7/15 NR
GA South 3/1–4/30 7/15–8/31
KY East 5/15-6/1 NR
KY Central 5/10-6/15 NR
KY West 5/1-7/1 NR
LA North 4/15–5/15 7/1–8/15
LA South 3/15–5/15 7/1–8/30
MS North 4/15-6/15 NR
MS South 3/1-4/30 8/1-8/31
NC East 4/15–5/10 8/1–8/15
NC West 5/15–7/15 NR
SC East 4/1–4/30 8/1–8/31
SC West 5/1–6/30 NR
TN East 4/25-7/15 NR
TN West 4/15-6/15 NR

EGGPLANT PLANTING DATES (cont’d)
SPRING FALL

VA East (coastal) 5/1-6/30 NR
VA West (mountains) 5/15-6/30 NR

Spacing. Rows: 4 to 5 feet apart; plants: 2 to 3 feet apart in the 
row.

Staking. Staking eggplant improves quality and yield, while 
reducing decay. Use a 5 foot tomato stake between every other 
plant and place string along each side of the plants as they grow. 
This is described in detail in the tomato section of this guide. Side 
branches of eggplant should be pruned up to the first fruit and 2 
main stems should be used. If additional stems grow too large re-
move them. The first fruit should be pruned off until the flower is 
at least 8 inches above the ground, this will allow for straight fruit 
to form.

Transplant Production. Sow seed in the greenhouse 8 to 10 
weeks before field planting. Three to 4 ounces of seed are neces-
sary to produce plants for 1 acre. Optimum temperatures for ger-
mination and growth are 70° to 75°F. Seedlings should be trans-
planted to 2-inch or larger pots or containers anytime after the first 
true leaves appear, or seed can be sown directly into the pots and 
thinned to a single plant per pot. Control aphids on seedlings in 
greenhouse before transplanting to field.

EGGPLANT (Solanum melongena)

VARIETIES1 AL GA KY LA MS NC SC TN VA
EGGPLANT
Asian

Black Shine 2, E M
Calliope 3, O A G L M N S T V
Cambodian Green Giant 7, R A G L
Ichiban 2, E A G K L M N S T V
Kermit 6, R A G L N S T V
Pingtung Long 7, E A G N

Italian 
Black Bell 2, GL L M T
Classic 2, GL A G K L M N S T V
Dusky 2, GL A K L M N S T V
Epic 2, GL A G K L M N S T V
Night Shadow 2, GL A G S T V
Santana 2, GL A G K L N S T V

Miniature/Specialty
Casper 4, E A G M S T V
Fairy tale 5, E, M A G K L M N T
Ghostbuster 4, OL A G K M S T
Gretel 4, E, M A G K M S T V
Hansel 2, E, M A G K N S T V
Little Fingers 2, E, M A K M N T
Rosita 7, T A G K M N

1 Abbreviations for state where recommended.
2 Purple/black exterior.
3 White exterior with purple streaks.
4 White exterior.
5 Purple exterior with white stripes.

6 Green and white exterior.
7 Lavender exterior. 
R Round fruit. 
E Elongated fruit. 
M Miniature fruit. 

T Tear drop fruit. 
O Oval fruit.
OL Long, oval fruit.
GL Large, oval fruit.
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Transplanting Dates. Harden plants for a few days at 60° to 65°F 
and set in field after danger of frost and when average daily tem-
peratures have reached 65° to 70°F.

Drip Irrigation and Fertilization. After mulching and installing 
the drip irrigation system, the soluble fertilizer program should be 
initiated using the following table. On low to low-medium boron 
soils, also include 0.5 pound per acre of actual boron. 
 The first soluble fertilizer application should be applied 
through the drip irrigation system within a week after field-trans-
planting the eggplant. Continue fertigating until the last harvest.

SUGGESTED FERTIGATION SCHEDULE FOR EGGPLANT*
(high soil potassium)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 50.0 100.0
0-22 0.5 0.5 60.5 110.5
22-49 0.7 0.7 80.1 130.1
50-70 1.0 1.0 101.1 151.1
71-91 1.1 1.1 124.2 174.2
92-112 1.0 2.0 145.2 195.2

ALTERNATIVE FERTIGATION SCHEDULE FOR EGGPLANT*
(low soil potassium)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
0-22 0.5 0.5 60.5 111.0
22-49 0.7 1.4 80.1 150.2
50-70 1.0 2.0 101.1 192.5
71-91 1.1 2.2 124.2 238.7
92-112 1.0 2.0 145.2 280.7 
*Adjust based on tissue analysis.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Colorado Potato Beetle (CPB), Flea Beetles (FB): CPB has the 
ability to rapidly develop resistance to insecticides. Refer to “Egg-
plant” insecticide section for management options. The use of row 
covers can be highly effective for flea beetle management early in 
the season.

Silverleaf Whitefly: Treat when an average of 5 or more adults are 
found per leaf.

Weed Management. See ”Mulching” section for further informa-
tion on weed control under clear plastic mulch.

RATOONING EGGPLANT: PRODUCING A FALL CROP FROM A 
SPRING PLANTED CROP
Ratooning eggplants can be done after the first crop is complete 
to allow a second crop to develop. Depending on the location, the 
first crop may be completed by June or July. Plants at this point 
will appear “topped out,” not producing any more flowers and any 
subsequent fruits. Mow plants 6 to 8 inches above the soil line, be-
ing sure to leave two to three leaf axils. Next, fertilize with 50 to 
60 pounds of nitrogen per acre and 80 to 100 pounds of potash per 
acre (K

2
O). This combination will produce vigorous re-growth and 

stimulate flowering. Plants will begin producing fruit 4 to 6 weeks 
after ratooning and should produce eggplants until frost.

HARVESTING AND STORAGE
Eggplant may be harvested once the fruit has reached one-half to 
full size for a given variety. However, harvesting prior to full size 
may reduce potential yields. 

Harvest-ready fruit have a glossy appearance and are firm, without 
wrinkles. Harvest eggplant fruit before they become over mature. 
When over mature, the fruit is dull in color, seeds are hard and 
dark, and the flesh is characteristically spongy. Although the fruit 
can often be “snapped” from the plant, they should be clipped with 
a sharp knife or scissors to prevent damage. When harvesting, cut 
the stem approximately 1/4 inch from the fruit. Eggplant skin is 
tender and easily bruised, so handle with care. See Table 14 for 
further postharvest information.
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 Most garlic that is available from retail markets tends to be 
softneck types. When selecting softneck garlic for planting be 
sure to secure a strain of softneck garlic from a local grower who 
has had success with fall-planted garlic. Unlike many strains sold 
commercially, such a strain should be well adapted to your area to 
overwinter. Avoid planting the Creole types of softneck garlic in 
the northern range (also called Early, Louisiana, White Mexican, 
etc.), because they are not very winter-hardy and do not keep well. 
Both the Italian and Creole types have a white outer skin cover-
ing the bulb, but the Italian type has a pink skin around each clove, 
whereas the skin around each Creole clove is white. Elephant-type 
garlic (milder than regular garlic and up to four times larger) may 
not yield very well when fall-planted in areas with severe cold or 
extensive freezing and thawing cycles, which cause heaving. El-
ephant garlic has performed well, however, in western North Caro-
lina when it is well-hilled with soil or mulched with straw. The 
Italian and Elephant types take about 220 days to mature. 
 Many of the most productive Italian garlic strains produce 
seed heads prior to harvest. Whether removed as they form or left 
intact, they have produced satisfactory yields. 
 Research in Kentucky and North Carolina has shown that 
hardneck types of garlic produce superior yields and are more win-
ter-hardy than softneck types. Unlike softneck types, which will 
produce large numbers of small cloves per bulb; hardneck garlic 
will produce bulbs with 7-10 large cloves. Hardneck types have a 
hard “seedstalk” (called a “scape”) that is typically removed prior 
to harvest. Scapes are sometimes sold at farmers markets as a spe-
cialty item.  
 Seed pieces for hardneck garlic are often more expensive and 
harder to find than softneck types, but improved winter hardiness 
and bulb quality in the spring in Kentucky suggests that these are 
preferred for production at more northern latitudes. Results from 
these states might not translate to all areas of the southeastern US. 
Consult with your local Extension office to find appropriate cul-
tural information for your area. 

Soil Fertility. Maintain a soil pH of 6.2 to 6.8. Fertilize according 
to soil test recommendations for garlic. In moderately fertile soils, 
apply about 75 pounds nitrogen (N) per acre, 150 pounds phosphate 
(P2O5) per acre and 150 pounds potash (K2O) per acre and disk 
about 6 inches deep before planting. When plants are about 6 inch-
es tall (about March 15), topdress with 25 pounds per acre nitrogen 
and repeat the top dressing about May 1. Apply all top dressings to 
dry plants at midday to reduce chance of fertilizer burn. 
 Because sulfur may be partially associated with the extent of 
pungency, you may wish to use ammonium sulfate for the last top 
dressing (May 1). If ammonium sulfate is used, make sure pH is 
6.5 to 6.8. 
 Garlic is commonly grown on muck, sandy, or fine textured 
soils as long as they are loose and friable. Use of organic matter or 
cover cropping is important.

Planting. Garlic cloves should be planted during the fall because a 
chilling requirement must be met for good bulb development. Plant 
according to the times listed in the following table to ensure that 
good root systems are established prior to winter. Final bulb size 
is directly related to the size of the cloves that are planted. Avoid 
planting the long, slender cloves from the center of the bulb and 
cloves weighing less than 1 gram.  

GARLIC PLANTING DATES
Planting Dates

AL North 9/15–11/10
AL South 10/1–11/30
GA North 9/15–11/10
GA South 10/1–11/30
KY East 9/1-10/1
KY Central 9/10-10/15
KY West 9/15-11/1
LA North 9/1–11/30
LA South 9/1–11/30

Planting Dates

MS 9/15–10/30
NC East 9/15–11/10
NC West 8/15–10/15
SC East 10/1–11/30
SC West 8/15–10/15
TN East 9/1-11/1
TN West 9/15-11/1
VA East (coastal) 9/15-11/15
VA West (mountains) 9/1-9/30  

GARLIC (Allium sativum) AND ELEPHANT GARLIC (A. ampeloprasum)

VARIETIES1 AL GA KY LA MS NC SC TN VA
GARLIC

California Early 2, 5   G
Chesnok Red 4, 6 N
Creole 5 L
Duganski 4, 6 A

Elephant (also called Tahiti) 3, 5 A G K L M N S T V
German Extra Hardy 4, 7 A K N S T V
Italian 2, 5 L V
Korean Red 4, 6 A

Lokalen 2, 5 A

Music 4, 5 N
New York White Neck 2, 5 A N S T V
Spanish Roja 4, 5 N

1 Abbreviations for state where recommended. 
2 Softneck.
3 Allium ampeloprasum (Broadleaf Wild Leek)

4 Hardneck.
5 White cloves.
6 Purple stripped cloves

7 White outer skin, red cloves.
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Spacing. Garlic should be planted 4 by 4 inches apart in triple 
rows or multiple beds 16 to 18 inches apart. Between-row spacing 
depends on the equipment available. Clove tops should be covered 
with 1 to 1.5 inches of soil. The cloves must not be so deep that 
the soil will interfere with the swelling of the bulbs, nor so shallow 
that rain, heaving from alternate freezing and thawing, and birds 
will dislodge them. Vertical placement of cloves by hand gives 
optimal results. Cloves dropped into furrows are likely to lie in all 
positions and may produce plants with crooked necks. Garlic has 
also been grown successfully in Kentucky using plastic mulch as 
this helps reduce weed pressure during the long growing season.
INSECT MANAGEMENT
Thrips: During hot, dry weather, the population of thrips increas-
es following harvest of adjacent alfalfa or grain. Thrips could 
therefore present the most serious insect problem on garlic. (See 
“Onions” in the Insect Control section of this publication). Read 
and follow specific label directions for use on garlic; if not listed, 
do not use. Treat if thrips counts exceed an average of 5 thrips per 
plant.

HARVESTING AND STORAGE
Garlic is ready for harvest in mid-May to mid-June—it must be 
harvested when around 30% of foliage is starting to yellow or the 
bulbs will split and be more susceptible to disease. When a few 
tops fall over, push all of them down and pull a sample. There are 
only about 10 days to 2 weeks for optimal garlic harvest. Be-
fore then, the garlic is unsegmented; much after that period the 
cloves can separate so widely that the outer sheath often splits and 
exposes part of the naked clove. Picked at the proper time, each 
clove should be fully segmented and yet fully covered by a tight 
outer skin. 
 Run a cutter bar under the bulbs to cut the extensive root 
system and partially lift them. The bulbs are usually pulled and 
gathered into windrows. Tops are placed uppermost in the wind-
row to protect bulbs from the sun, and the garlic is left in the field 
for a week or more to dry or cure thoroughly. Curing can also be 
accomplished in a well-ventilated shed or barn. The bulbs must be 
thoroughly dried before being shipped or stored. Outdoor curing is 
not recommended where morning dew can keep it too damp. Bring 
in for drying immediately from field. Emphasize gentle handling. 
Cure for about 6 weeks. 

 After curing garlic, discard diseased and damaged bulbs. 
Clean the remaining bulbs to remove the outer loose portions of 
the sheath, and trim the roots close to the bulb. Do not tap or bang 
bulbs together to remove soil. Braid or bunch together by the tops 
of the bulbs, or cut off the tops and roots and bag the bulbs like dry 
onions. 
 When properly cured, garlic keeps well under a wide range of 
temperatures. Storage in open-mesh sacks in a dry, well-ventilated 
storage room at 60° to 90°F is satisfactory. However, garlic is best 
stored under temperature and humidity conditions required for on-
ions [32°to 35°F and 65% relative humidity]. Garlic cloves sprout 
quickly after bulbs have been stored at temperatures near 40°F, so 
avoid prolonged storage at this temperature. Garlic stored at above 
70% relative humidity at any temperature will mold and begins to 
develop roots.

Marketing. New growers should develop a local retail market 
(roadside stands, night markets, gourmet restaurants), wholesale 
shipper, or processing market before planting. The demand for gar-
lic is increasing due to recent reports about the health and medical 
benefits of garlic. The main markets are New York, Philadelphia, 
Pittsburgh, Washington, D.C., Chicago, and St. Louis. 
 The markets of the northern and eastern United States will 
take the bulbs trimmed like dry onions and known as “loose gar-
lic.” Frequently, 30 to 50 bulbs are tied in bunches. Bulbs should 
be graded into three sizes—large, medium, and small. Each string 
or bunch should contain bulbs of uniform size and of the same va-
riety. 
 First-class garlic bulbs must be clean and have unbroken 
outer sheaths. Many of the larger vegetable markets, such as the 
large chain stores, could retail garlic in the form of clean, uniform 
cloves, two dozen to a mesh bag. Processors are not particular 
about having the cloves enclosed in a neat sheath and occasionally 
accept sprouted bulbs. 
 Garlic-growing can be very profitable when freshness is 
stressed and if the tops are braided, tied together, or placed into 
long, narrow, plastic mesh bags so they can be effectively dis-
played at roadside or night-market stands
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Seeding. Greens can be succession seeded throughout the indicat-
ed times liated in the table below. The next seeding date should be 
made when the previous crop is 50% emerged. Seeds emerge in 
3-12 days: emergence is temperature dependent, with rapid emer-
gence in warm weather (fall planting) and slower in cool temps 
(spring planting). Rows should be 12-24 inches apart and in-row 
spacing should be 1-2 inches. 
Soils. Loamy soils will produce greatest yields, but many soil 
types are suitable. Sandy soils are preferred for cool season and 
overwintering production. Greens grown in sandy soils are easier 
to pull from the soil, and easier to clean off soil residue, than those 
grown in clay soils. Soil pH of 6.0 to 6.5 is desirable. 

Fertilizers. Quality greens require quick, continuous growth. A 
continual supply of nitrogen is essential for good color and tender-
ness. Applications of nitrogen at planting followed by additional 
sidedress applications during the growing season, are essential to 
produce consistent, high quality greens. 

Cultivation. In addition to adequate nutrition, consistent irrigation 
is necessary for good leaf formation. Overhead irrigation should be 
avoided as it causes favorable conditions for the development of 
several diseases. 

MUSTARD AND TURNIP PLANTING DATES (cont’d)
Spring Fall

AL North 2/1–4/30 8/1–9/15
AL South 2/1–5/15 8/1–10/31
GA North 3/15–4/30 8/1–9/15
GA South 2/1–5/15 8/1–10/31
KY East 3/15-4/30 7/1-7/15
KY Central 3/10-4/25 7/15-8/1
KY West 3/1-4/15 8/1-8/15
LA North 2/1–3/15 7/15–10/31
LA South 2/1–3/15 7/15–10/31
MS North 1/20–4/1 7/25–8/20
MS South 1/15–3/1 8/10–9/15

MUSTARD AND TURNIP PLANTING DATES (cont’d)
Spring Fall

NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–6/15 8/1–10/15
SC West 3/15–9/15 NR
TN East 4/1-5/30 7/1-7/30
TN West 2/15-4/15 8/1-8/31

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT 
Aphids: These insects can be serious pests of greens crops. Fre-
quent examinations of the crops are necessary to avoid undetected 
infestations. Broad-spectrum insecticides used for caterpillar man-
agement can lead to aphid infestations.

Caterpillars: Many of the same caterpillars that feed on the large 
cole crops (cabbage, collard, etc.) will feed on greens. Action 
thresholds for greens crops are currently lacking, but low levels 
of caterpillars can be tolerated during the early stages of growth. 
The use of BTs and other soft materials are encouraged in order to 
maintain natural enemy populations in the crops.

Flea Beetles: These small insects can be serious pests of greens 
crops. They are often associated with heavier soils and weedy ar-
eas. BTs are ineffective against beetle pests. These materials are 
generally ineffective against these insects although the new neon-
ictinoid insecticides work well with little effect on natural enemies. 
Treatment should begin when the infestation is first noticed. Fre-
quent use of broad-spectrum insecticides for flea beetle manage-
ment often leads to resurgence of other pests. Reflective mulches 
have been found to be effective in repelling flea beetles.

HARVESTING AND STORAGE
See Table 14 for postharvest information.

GREENS: MUSTARD (Brassica juncea) AND TURNIP (Brassica rapa var. rapa)

VARIETIES1 AL GA KY LA MS NC SC TN
MUSTARD

Florida Broadleaf A G K L M N S T
Garnet Red A M

Green Wave A K L T
Savannah 2 A G K L M S T
Southern Giant A G K L M N S T
Tendergreen 2 A G K L M N S T

TURNIP GREENS
Alamo A G K L M S T
All Top A G K L N S T
Just Right A M N S
Purple Top White Globe A G K L M N S T
Seven Top A G K L N S T
Shogoin A L N S
Southern Green A G K M N S
Top Star A G T
Topper K L M S T
Tokyo Cross G L S T

1 Abbreviations for state where recommended. 2 Spinach-mustard.
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HERBS

BASIL (Ocimum basilicum)
VARIETIES1 AL GA KY LA MS NC SC TN VA
BASIL
Sweet

Eleonora 4 V
Genovese 2 A G K L  M N S T
Italian Large Leaf 3 A G K L M N S T
Nufar 2,3 A G K L M N S T
Aroma II 2,3 A G K L M N S T
Purple Ruffles A G K L M N S T

Specialty
Mrs. Burns’ Lemon A G L M N S T
Sweet Thai (Horapha, Hun Que) A G K L M N S T
Cinnamon A G L  M N S  

1 Abbreviations for state where recommended.                 2 Fusarium tolerance/resistance.                 3 Suitable for High Tunnel production                 4 Downy mildew tolerance.

Cultivation. Sow seed 1/8 inch deep. Basil is an easy to grow 
tender annual. Plant basil in late spring after all danger of frost 
is past. Grow in full sun in warm, well-drained soil, preferably in 
raised beds. A light sand to silt loam with a pH of 6.4 is best. Basil 
may be grown in the field from seed or transplants. Trim trans-
plants to encourage branching and plant in the field when about six 
inches tall (4 to 6 weeks old). 
 Double-row plantings on 2 to 4 foot wide beds increase yields 
per acre and helps to shade out weeds. Planting dates may be stag-
gered to provide a continuous supply of fresh leaves throughout 
the growing season. For fresh-cut basil production, the use of black 
plastic mulch is highly recommended. Basil will not tolerate mois-
ture stress; provide a regular supply of water through drip or over-
head irrigation.
Fertilization. Do not over fertilize basil. It is generally suggested 
that 100 pounds each of N, P2O5, and K2O per acre be broadcast 
and incorporated at time of planting or follow guidelines for fertil-
ization of salad greens. If more than one harvest is made, sidedress 
with 15 to 30 pounds N per acre shortly after the first or second 
cutting.
Pest Control. There are few agricultural chemicals registered for 
use on basil. To keep weed pressure down, use high plant popula-
tions, shallow cultivation, and/or mulch. BT products can be used 
to control various worms and caterpillars. Genovese, Italian Large 
Leaf, and lettuce leaf varieties are susceptible to Japanese bee-
tles. Japanese beetle traps set about 20 feet away from the basil 
will help prevent damage. Reflective mulches, beneficial insects, 
insecticidal soaps, traps, and handpicking may give some level of 
control of other insect pests. Keep foliage as dry as possible by wa-
tering early in the day, or by using drip irrigation to reduce fungal 
disease. Rotate herbs to different parts of the field each year and 
remove and destroy all plant debris to reduce soil borne disease.

Fusarium Wilt. Plants infected with this disease usually grow nor-
mally until they are 6 to 12 inches tall, then they become stunted 
and suddenly wilt. Fusarium wilt may persist in the soil for 8 to 12 
years. Growers should use Fusarium wilt tested seed or resistant or 
tolerant varieties. 
Basil Downy Mildew. Use clean seed and less susceptible varieties 
as they become available. Minimize leaf wetness as much as possi-
ble. Learn what the disease symptoms look like.  
 To ensure protection, consider applying fungicides proactive-
ly when your Extension agent or agricultural advisor indicates that 
Cucurbit downy mildew is active in your area.  Although these are 
distinctly diseases, active Cucurbit downy mildew indicates that 
conditions are favorable for Basil downy mildew development. 
You can also monitor conditions for Cucurbit downy mildew at 
http://cdm.ipmpipe.org/ 
Harvesting and Storage. Leaf yields range from 1 to 3 tons per 
acre dried or 6 to 10 tons per acre fresh. Foliage may be harvested 
whenever four sets of true leaves can be left after cutting to initi-
ate growth, but when harvesting for fresh or dried leaves, always 
cut prior to bloom. Presence of blossoms in the harvested foliage 
reduces quality. Frequent trimming helps keep plants bushy. For 
small-scale production of fresh-market basil, the terminal 2- to 3- 
inch long whorls of leaves may be cut or pinched off once or twice 
a week. This provides a high-quality product with little stem tissue 
present. Basil can also be cut and bunched like fresh parsley. A 
sickle bar type mower with adjustable cutting height is commonly 
used for harvesting large plantings for fresh and dried production. 
The optimum storage temperature for fresh basil is 40° to 45° F 
with a high relative humidity.
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Parsley is a biennial grown as an annual. There are two varietal 
types of parsley: flat-leaf and curled leaf. Flat leaf parsley tends 
to be more aromatic than the curled leaf and is used for flavoring 
in cooking. Curled leaf parsley is more attractive and is primarily 
used as a garnish. Cilantro is a fast growing annual that is cultivat-
ed for its fresh leaves. The seeds of the cilantro plant are referred 
to as the spice coriander. Parsley and cilantro are best cultivated as 
cool season crops in the southeast. 

Seeding and Spacing. Neither parsley nor cilantro transplant well 
due to their taproots which are typical of plants in the Apiaceae. 
Direct seeding is recommended and is best achieved when using a 
precision seeder.  Multiple plantings every 1-3 weeks are necessary 
for a season-long supply. Parsley seed is slow to germinate (12-25 
days, temperature dependent).  Seed is viable for 3-5 years but its 
percentage germination reduces quickly after 1 year.  
 Seed is sown 1/3 to ½ inches deep in a well-prepared seed 
bed. Seeding rates are from 16 to 24 pounds per acre (1/4 oz. per 
100 row feet) for parsley and 15 to 50 pounds per acre (1-2 oz. per 
100 row feet) for cilantro.  Spacing between single rows is 15 to 
18 inches.  Parsley and cilantro can be precision seeded into raised 
beds with 3 to 4 rows per bed. Final in-row spacing should be 6 to 
8 inches for parsley and 2 to 5 inches for cilantro.  Research has 
shown that maximum yields can be achieved with more closely 
spaced plants. 

PARSLEY/CILANTRO PLANTING DATES (cont’d)
Spring Fall

AL North 3/15–5/30 NR
AL South 2/1–3/31 8/1–9/30
GA North 3/15–5/30 NR
GA South 2/1–3/31 8/1–9/30
KY East 5/10-7/10 NR
KY Central 5/1-7/20 NR
KY West 4/15-7/1 NR
LA North 2/15–4/15 9/15–10/31
LA South 2/1–4/15 9/15–10/31

PARSLEY/CILANTRO PLANTING DATES (cont’d)
Spring Fall

MS NR 8/1–9/30
NC East 2/15–4/15 8/1–9/30
NC West 4/1–8/15 NR
SC East NR 9/1–11/15
SC West NR 8/15–9/30
TN East 4/1-8/1 NR
TN West 4/1-5/30 8/1-9/1
VA East (coastal) 3/15-5/15 8/1-9/15
VA West (mountains) 4/15-8/15 NR

Cultivation. Parsley and cilantro grow best in a well-drained, 
organic loam soil with soil pH between 6.5 and 7.5. Overhead ir-
rigation is essential for stand establishment. Irrigation during the 
germination period and the 2-3 weeks following emergence are 
critical. Too little water at any point will result in diminished leaf 
yield. Long, warm periods with too little water results in bolting 
which is undesirable since the plants are grown for their leaves. 
In addition, bolting reduces the amount, quality, and flavor of the 
leaves.  
 Cilantro cultivars are divided into “temperature sensitive” and 
“slow-bolt” groups. When high temperatures and daylight greater 
than twelve hours occur, temperature sensitive cultivars tend to set 
flowers in as little as three weeks following germination. Cilantro 
responds well to growth stimulators (gibberellic acid, folcyteine, 
extracts of marine algae) to maximize leaf production. Premature 
bloom can be delayed through the use of these foliar sprays.  
 Both parsley and cilantro are weak competitors with other 
plants. Weed control is critical throughout the season and will also 
make harvest more efficient. 

SPECIAL NOTES FOR PEST MANAGEMENT
There are few agricultural chemicals cleared for use on parsley 
and cilantro. Weed control is important and can best be obtained 
by using black plastic mulch and cultivation. Parsley and cilantro 

PARSLEY (Petroselinum crispum) AND CILANTRO (Coriandrum sativum)
VARIETIES1 AL GA KY LA MS NC SC TN VA
PARSLEY

Curly Leaf
Banquet A G K L M N S T V
Forest Green A L N S T V
Moss Curled A N S V

Flat Leaf
Dark Green Italian A L S
Giant of Italy A L N V
Plain Italian Green A G K L M N S T V

CILANTRO
Calypso 2, 3 A N
Jantar Long Standing 3 A G L M N S T V
Leisure V
Marino V
Tubro II 4 V
Santo 3 A K L N S T V

1 Abbreviations for state where recommended.           2 Fusarium resistance.           3 Suitable for High Tunnel production.           4 Heat tolerant/slow bolting.
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are prone to leaf blights, leaf spots, and mildews. Any approved 
fungicides should be sprayed as soon as symptoms appear. Cultural 
controls include the use of drip irrigation, crop rotation, and limited 
movement through the fields during wet conditions.  
 Root and crown rot of parsley is best controlled by a two-year 
crop rotation with non-susceptible plants. Swallowtail caterpillars 
feed on parsley and are present in large numbers in late summer 
months. Row covers while swallowtail butterflies are present may 
reduce damage by blocking butterfly access to plants for egg laying. 
Harvesting and Storage. Parsley and cilantro are usually harvest-
ed by hand and bunched with rubber bands or twist ties in the field. 
Cutting entire plants 1.25 to 3 inches above the crown may result 

in secondary growth sufficient to allow for another harvest. Aver-
age yield for both parsley and cilantro is 30-40 pounds per 100 row 
feet of row. Maximum biomass usually occurs at 40-45 days after 
germination for cilantro and at 75-90 days for parsley. Multiple 
harvests are more likely with parsley than cilantro. Store parsley 
and cilantro at 32° F with high humidity. See Table 14 for further 
postharvest information.
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HOPS (Humulus lupulus)
VARIETIES1 AL GA KY LA MS NC SC TN
HOPS

Cascade A M N

Canadian Red Vine N
Chinook N
Columbus 2 N
Comet
Galena N
Nugget N
Zeus 2 N

1 Abbreviations for state where recommended.                2 Also know as CTZ.  There is evidence that Columbus, Tomahawk and Zeus are closely related.

Hops (Humulus lupulus) are a new crop for the Southeastern U.S. 
Most hops in the United States are grown in the Pacific Northwest 
in Washington, Oregon, and Idaho. Hops are photoperiod sensitive 
plants (short-day plants). Commercial hops varieties produce the 
highest yields in the most northern states.  
 In short-day areas (below the 35th latitude), flowering occurs 
too soon when the required number of nodes for a particular vari-
ety are produced. As a result, yields are not maximized. In longer 
day areas (above 35th latitude), vegetative growth is maximized 
prior to the point where day length begins to shorten in mid- to late 
summer.  
 Yields noticeably decrease the further south the plants are 
grown, particularly below the 35th latitude. Breeding efforts are 
underway to produce varieties specifically for the Southern U.S. 
In the meantime, there are cultural practices that can be used to 
increase yields in Southern hop yards. Most of the information cur-
rently available for hops production pertains to large-scale produc-
tion in the Pacific Northwest or from the emerging industries in the 
Great Lakes and the Northeast. That information can be helpful, 
but the differences in photoperiod, disease incidence, lack of infra-
structure for processing, and scale of production require adapting it 
to suit conditions in the Southeast. 
 Hops are herbaceous perennials with long-lived underground 
crowns. Each year the plants send up multiple shoots (called bines) 
which bear papery cones (flowers) that are the plant parts that are 
harvested for making beer and herbal products. When mature, the 
cones contain bright yellow, sticky lupulin glands that contain the 
fragrance and bittering compounds that hops are valued for. Each 
year the bines can grow to be up to 25 feet long, so they need to be 
trellised. Hops have male and female plants, but only female plants 
are grown commercially so the cones do not contain seeds. 
 Hops are an expensive crop to establish because of the need 
for a permanent, tall trellis system. Short hop varieties are being 
bred, but at this time the common varieties need to be grown on 
tall trellises. There are several trellis designs available that are 
suitable for production in the Southeast. Most trellises are 16 to 18 
feet tall and composed of locust or cedar posts and wire. The bines 
are trained to strings (often coir twine that is replaced annually) 
suspended from the top wires of the trellis.  
 Hops require a well-drained, fertile soil with a pH of 6.0 to 
6.5. Hops are heavy feeders and soil tests should be taken annually 
to determine how to provide adequate nutrition. Hops also require 
irrigation which is usually supplied as drip-irrigation. 

Varieties. Cascade is the variety that has proven to be most reliable 
throughout the Southeast. It is an aroma hop and is used by most 
brewers.  Growers are encouraged to talk to their customers to 
identify other varieties to experiment with. Growers in the South-
east have not been very successful growing the Noble varieties.

Pruning. To encourage flowering at the proper time for increased 
yields, emerging hop shoots are often cut to the ground in the 
spring until late April. Then several shoots are selected to be 
trained to each string. The remaining emerging shoots are kept 
pruned away. The foliage from the lower four feet or so of the 
plant is mechanically or chemically removed to encourage good air 
movement around the plants. 

Harvesting. Cones are harvested in mid to late summer. Small-
scale growers often hand-pick cones multiple times during the 
season. As the hop yard expands, however, this becomes impracti-
cal and most growers move to a one-time harvest which involves 
cutting the bines, removing them from the yard, and running them 
through a mechanical harvester which separates the cones from the 
foliage, bines, and strings.  
 Cones can be sold as fresh (wet), whole cones to brewers for 
making seasonal ales. More commonly, hops are dried in a dry-
er called an oast. A few brewers use whole dried cones, but most 
brewers require dried hop pellets. Hops quality is determined by 
chemical analysis which includes alpha and beta acids and essen-
tial oils. Most brewers will want these numbers before purchas-
ing hops. How the hops are grown, when they are harvested, and 
how they are handled after harvesting and stored will greatly affect 
these values.

SPECIAL NOTES FOR PEST MANAGEMENT
Disease, insect, and weed control strategies for the Southeast are 
still being developed. Downy mildew is the primary disease that 
growers need to be prepared to manage and should be a major con-
sideration when choosing varieties. There are many other diseases, 
including viruses and viroids, that affect hops and that a grower 
should be scouting for. The major insects are spider mites, Jap-
anese beetles, leafhoppers, and comma butterflies. Weed control 
should be planned for in advance and may include use of herbi-
cides, landscape fabric, and other mulches. A good air-blast spray-
er will be needed to provide good spray coverage up to the top of 
the trellis.

HOPS (Humulus lupulus)
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Transplants. Transplants are used for early spring plantings. For 
summer planting, sow in seed beds as indicated in following table. 
About 2 pounds of seed are required to provide enough plants to 
set an acre. Seed should be planted 1/3 to 1/2 inch deep 8 to 12 
weeks before field setting. Plants will be ready to set in early Au-
gust. Plug cells have worked well. 

LEEK PLANTING DATES
Spring Fall

AL North 3/15–4/30 9/15-10/31
AL South 2/1–3/31 NR
GA North 3/15–4/30 9/15–10/31
GA South 2/1–3/31 NR
KY East 4/1-6/15 NR
KY Central 3/25-7/1 NR
KY West 3/15-7/15 NR
MS NR NR
NC East 2/15–6/30 NR
NC West 4/1–8/15 NR
SC East 2/1–6/15 NR
SC West 3/15–6/30 NR
TN East 4/1-6/30 NR
TN West 3/15-8/1 NR

Field Spacing. Rows: 20 to 30 inches apart; plants: 4 inches apart 
in the row. Set plants in trenches 3 to 4 inches deep.

Culture. Leeks grow slowly for the first 2 or 3 months. To devel-
op a long white stem, start to gradually fill in trenches and then hill 
soil around stems to 3 or 4 inches.

There has been limited success growing leeks in Alabama, Louisi-
ana, Kentucky and Tennessee. They can be grown for direct market 
sales, but wholesale production is not currently recommended. At 
this time there are no varieties recommended for these states.

HARVESTING AND STORAGE
Spring-transplanted leeks are ready for harvest in July. Fall-trans-
planted leeks are ready to harvest by July.  Fall-planted leeks are 
ready by November and can be overwinterted. See Table 14 for 
postharvest information.

LEEKS (Allium porrum)

VARIETIES1 AL GA KY LA MS NC SC TN
LEEKS
Alcazar A N S T
Chinook A
Lancelot A G N S T
Tadorna A N S
1 Abbreviations for state where recommended.
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 Lettuce and endive are cool-season crops. Properly hardened 
lettuce transplants can tolerate temperatures as low as 20° to 25°F. 
Temperatures above 85°F for several days will cause seed stalk 
formation and bolting in lettuce. Temperatures below 70°F during 
the seedling stage promote premature stalk formation in endive and 
escarole. 
 Due to a number of factors such as length of time to harvest, 
the production of head lettuce is not recommended in the regions 
covered by this handbook.

Seeding and Transplanting. Spring crop. Lettuce transplants are 
started in frames or greenhouses. Seed for the lettuce crop is sown 
in heated greenhouses in November to February at the rate of 4 to 
6 ounces of seed for 1 acre of plants. 
 Direct-seeded lettuce is sown in prepared beds as early in the 
spring as the ground can be worked. Seed should be sown shal-
low—some of the seed will actually be uncovered and visible. 
Pelleted seed should be watered at night during high-temperature 
periods (soil temperatures above 80°F) until germination occurs. 

LETTUCE (Lactuca sativa), ENDIVE (Cichorium endivia), AND ESCAROLE (C. endivia)

VARIETIES1 AL GA KY LA MS NC SC TN
LETTUCE
Green Leaf

Grand Rapids G K L N S
Green Star A T
Nevada A L N
Salad Bowl A G K L M N T
Sierra A L
Slobolt A N S T
Tango A K L N T
Tehama 3 L N S
Two Star A L M N S

Red Leaf
New Red Fire 4 A G K L M N S T
Red Express 4 N S
Red Sails 4 A K L N T
Ruby 4 L N T

Cos / Romaine
Coastal Star A T
Green Forest  A  K L N  S T
Green Towers A G K L N S T
Ideal Cos K L N S T
Parris Island Cos A K L S T
Ridgeline L
Sunbelt 2 A  G  N  S
Valley Heart 2 A N S 
Winter Destiny 3, 5   G    

Butterhead
Adriana A L N T
Buttercrunch A G K L N S T
Caliente L
Ermosa A K L N S
Esmeralda A G K L N S T
Harmony L
Nancy A K N T

ENDIVE
Galia Frisse A G N S
Salad King A G K L N S T

ESCAROLE
Full Heart Batavian A K L N S T
Full Heart 65 A N S

1 Abbreviations for state where recommended.
2  Recommended for fall production only (bolting susceptible).

3 Bolting resistant. 5 Bibb-Romaine type.
4 Red.
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LETTUCE LEAF AND BUTTERHEAD PLANTING DATES
Spring Fall

AL North 4/15–5/30 8/1–9/30
AL South 2/1–4/15 8/1–10/15
GA North 4/15–5/30 8/1–8/30
GA South 2/1–4/15 8/1–10/15
KY East 4/1-4/30 NR
KY Central 3/25-4/15 NR
KY West 3/15-4/1 NR
LA North 1/15–3/15 9/15–10/30
LA South 1/15–3/15 9/15–10/30
MS North 3/15-4/30 8/1-9/30
MS South 2/1-4/15 8/1-10/15
NC East 2/1–4/20 8/25–10/1
NC West 3/1-8/25 NR
SC East 2/1–4/15 9/15–11/1
SC West 3/1–5/15 NR
TN East 3/15-4/30 8/1-9/1
TN West 3/1-4/15 8/15-9/15

LETTUCE COS / ROMAINE PLANTING DATES
Spring Fall

AL North 4/15–5/30 8/1–9/15
AL South 2/1–3/31 8/1–9/30 
GA North 4/15–5/30 NR
GA South 2/1–3/31 8/1–9/30 
KY East 4/1-4/30 NR
KY Central 3/25-4/15 NR
KY West 3/15-4/1 NR
LA North 1/15–3/15 9/15–10/30
LA South 1/15–3/15 9/15–10/30
MS NR NR
NC East 2/1-4/10 8/25-9/15
NC West 3/15-8/1 NR
SC East 2/1-4/15 9/15-11/1
SC West 3/1-5/15 NR
TN East 3/15-4/30 8/1-9/1
TN West 3/1-4/15 8/15-9/15

ENDIVE/ESCAROLE PLANTING DATES
Spring Fall

AL North 4/15-5/30 8/1-9/15
AL South 2/1-3/31 8/1-9/30
GA North 4/15-5/30 NR
GA South 2/1-3/31 8/1-9/30
KY East 4/1-4/30 NR
KY Central 3/25-4/15 NR
KY West 3/15-4/1 NR
LA North 1/15–3/15 9/15–10/30
LA South 1/15–3/15 9/15–10/30
MS NR NR
NC East 3/20-6/15 8/1-9/15
NC West 5/1-8/15 NR
SC East 2/1-4/15 9/15-11/1
SC West 3/1-5/15 NR
TN East 3/15-4/30 8/1-9/1
TN West 3/1-4/15 8/15-9/15

Mulching. Using polyethylene mulch can be very beneficial for all 
types of lettuce and endive, in that the plastic reduces the amount 
of soil that gets inside the leaves. Use white plastic when air tem-
perature exceeds 85°F. Most leaf lettuce varieties can be planted in 
3 or 4 rows to the 30 inch bed top. In row spacing should be 9 to 
12 inches and between row spacing should be 9 to 12 inches. Ro-
maine types do best with 2 or 3 rows per bed and 12 to 15 inches 
in row spacing. 

SPACING
Lettuce:  Leaf and Butterhead type lettuce are planted 3 to 4 rows 
per bed with beds spaced 66 to 72 inches on centers. Space plants 
9 to 12 inches apart in the row. Use black plastic in spring and 
white plastic when mean daily temperature at planting is >85°F.
Endive/Escarole:  Plant three to four rows per bed and space beds 
66 to 72 inches on centers. Space plants 9 to 15 inches apart in the 
row.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Keep lettuce fields isolated from endive and escarole for spray pur-
poses.

Thrips: Scout for thrips and begin treatments when observed. Do 
not produce vegetable transplants with bedding plants in the same 
greenhouse.

Leafhopper: Control of leafhoppers will prevent spread of lettuce 
yellows. In the spring, spray when plants are one-half inch tall; 
repeat as needed. In the fall, spray seedlings 4-5 times at 5-day in-
tervals.

Corn Earworm (CEW): Note. Head lettuce seedlings, in the 7 to 
18 leaf stage, are vulnerable to CEW attack in August to Septem-
ber. Control must be achieved before center leaves start to form a 
head (15 to 18 leaf stage).

Tarnished Plant Bug: This insect can cause serious damage to the 
fall crop; it is usually numerous where weeds abound. 

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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MELONS (Cucumis melo)

VARIETIES1 AL GA KY LA MS NC SC TN
CANTALOUPES and MIXED MELONS
Eastern

Accolade 4, 5, 7, 8, 9, 11 S
Avatar 2, 4, 5, 7, 8, 9 A K S T
Ambrosia 2, 3, 6 A L M N S T
Aphrodite 4, 5, 7, 8, 9, 11 G K L M N T
Astound 4, 5, 7, 8, 9, 11 S
Atlantis 2, 4, 5, 7, 8, 9 A K N S T
Athena 4, 5, 7, 8, 9, 11 A G K L M N S T
Magenta, 14 N
Majus 4, 5,  7, 8, 9, 14 K

Sunny Dee 7, 8, 9 K S
Timeless Gold 7, 8, 9, 12 K S
Tirreno 4, 5, 7, 8, 9, 14 A K
Proteo, 14 A N

Western
Caribbean Gold 12 A G N S T
Fiji 4,5,7,9,12 A N S
Infinite Gold 5,7,8,9,12 A N S
Mission 6 A M
Origami 4, 5, 7, 8, 9, 12 A G N S T

Samoa 4, 5, 7, 8, 9, 12 A G K N S T
Honeydew

Dew Dream 4, 5, 7, 8, 9 A S

Honey Yellow A G N S T
Santa Fe N S
Saturno 6, 7, 9 A N S
Summer Dew 4, 5, 8, 9, 10 G K N S T
Temptation 13 K T

Galia
Esmeralda N
Galia 4 A G N S T
Honey Ace 6, 10 A G N S

Juan Canary
Golden Beauty 6 A G K N T
Sunbeam 4, 5, 7, 8, 9 A G N S

Oriental (Asian type)
Sprite (Crisp flesh type) A G K N S T

1 Abbreviations for state where recommended.
2 Local markets only.
3 Downy Mildew tolerance/resistance (DM).
4, 5  Powdery Mildew race 1 or 2 tolerance/resistance (PM).

6 Powdery Mildew tolerance/resistance (non-race specific).
7, 8, 9  Fusarium Wilt race 0,1, or 2 tolerance/resistance (FW).
10 Fusarium Wilt tolerance/resistance (non-race specific).
11 Tolerant to sulphur.

12 Extended shelf-life type.
13 Orange-fleshed honeydew.
14 Tuscan/Italian netted type.

Melon Types. Most growers and consumers are familiar with can-
taloupes and honey dew melons. Cantaloupes turn beige and slip 
from the vine when ripe and have an orange, sweet flesh. Can-
taloupes are typically separated into two categories; eastern and 
western. Eastern types are sutured, larger and generally have a 
shorter shelf life (a few days) than western types. Many eastern 
types are only suited for local markets, while improved eastern va-
rieties such as ‘Athena’ have a longer shelf life and can be shipped 
to more distant markets. Western types typically are not sutured, 
are round with a corky beige netting, and usually have a two-week 
shelf life.  

 Honeydew melons generally have smooth rinds with some 
corky striations becoming obvious as the fruit nears or becomes 
ripe. These fruit do not slip like cantaloupe. Rind color can vary 
among varieties. Most are an off-white or beige but some have a 
yellow rind. Flesh color is typically light green, firm, and honey 
dews are sweeter than cantaloupes. Honey dew melons are typical-
ly grown in the southwestern United States in arid, dry climates. In 
the southeastern United States, honey dew fruit are more suscep-
tible to cracking or splitting open. This is due to the uneven, high 
moisture conditions often encountered in the southeastern United 
States. 
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 Other specialty melons include Galia, Juan Canary, and ori-
ental crisp-flesh types. The Galia type melon rind normally turns 
from green to golden yellow and will slip from the vine when ripe. 
The flesh is soft and white to light green, and the fruit produc-
es a strong odor. The Juan Canary melons have a bright yellow 
rind when ripe but will not slip from the vine. Flesh color is white 
to very pale green. The oriental crisp-flesh melons have a crispy 
white flesh and have white and/or yellow rinds. Some types are 
more bland, while others are more sweet like the variety Sprite.

Plant Production. Transplants should be grown in pots or cells 
that provide a space of at least 1.5 inches by 1.5 inches for each 
plant.  
 Smaller pots or cells will restrict root growth and provide less 
protection to the newly set transplant. If the seed is of good quality 
with a high germination test, one seed per pot is sufficient. One 
ounce of melon seed contains 950 to 1,250 seeds. 
 The required amount of seed can then be estimated using Ta-
bles 6 and 7 and knowing how many seeds make up an ounce of 
the desired variety. 

Planting and Spacing. Transplant or seed when daily mean tem-
peratures have reached 60°F. Temperatures below 45°F can stunt 
plant growth. Consult the following table for planting dates in your 
area. Early plantings should be protected from wind with row cov-
ers or rye strips. Plantings can continue until about 100 days before 
first frost. 
 Normal in-row spacing for melons is 1.5 to 2 feet on plastic 
mulch and 2 to 4 feet on bare ground. Typically, an average of 7.5 
to 15 ft2 should be allocated per plant on plastic mulch. On bare 
ground, 20 to 25 ft2 should suffice per plant.

MELON PLANTING DATES
Spring Fall*

AL North 4/15–6/15 8/1–8/30
AL South 3/1–6/30 8/1–9/15
GA North 4/15–6/15 NR
GA South 3/1–4/30 8/1–9/15
KY East 5/15-6/15 NR
KY Central 5/10-7/1 NR
KY West 4/25-7/15 NR
LA North 4/1–6/30 7/1–7/31
LA South 3/15–6/30 7/1–8/15
MS North 4/1–4/10 NR
MS South 3/1–3/15 NR
NC East 4/15–5/15 7/1–7/15
NC West 5/15–7/31 NR
SC East 3/15–5/15 7/1–7/30
SC West 4/15–6/5 NR
TN East 5/5-6/15 NR
TN West 4/15-6/1 NR
*Use transplants for later season plantings.

Drip Fertilization. Before mulching, adjust soil pH to 6.5 and 
in the absence of a soil test apply fertilizer to supply 25 pounds 
per acre of N, P2O5 and K2O, (some soils will require 50 pounds 
per acre of K2O), then thoroughly incorporate into the soil. After 

mulching and installing the drip irrigation system, the soluble fer-
tilizer program should then be initiated according to that described 
in the table below. On low to low-medium boron soils, also include 
0.5 pound per acre of actual boron. The first soluble fertilizer ap-
plication should be applied through the drip irrigation system with-
in a week after field transplanting or direct seeding the muskmelon. 
Continue fertigating until the last harvest.

SUGGESTED FERTIGATION SCHEDULE FOR MELON*
(low potassium soil)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 25.0 50.0
0-28 0.9 1.8 50.2 100.4
29-49 1.3 2.6 77.5 155.0
50-77 1.5 3.0 119.5 239.0
78-91 0.7 1.4 129.3 258.6

SUGGESTED FERTIGATION SCHEDULE FOR MELON*
(high potassium soil)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 25.0 50.0
0-28 0.9 0.9 50.2 75.2
29-49 1.3 1.3 77.5 102.5
50-77 1.5 1.5 119.5 144.5
78-91 0.7 0.7 129.3 154.5
*Adjust based on tissue analysis.

Plastic Mulch. The use of plastic mulch is especially beneficial 
when growing melons. It reduces the amount of fruit rots and often 
results in significant increases in yields than if the crop is grown 
on bare ground. Black embossed plastic mulch is generally used 
to increase soil temperatures in the spring as well as provide weed 
control, and fertilization and irrigation efficiency. Fruit maturation 
is usually quickened with the use of plastic. White plastic can be 
used instead of black plastic mulch when air temperatures exceed 
85°F to reduce excessive heat that can occur under black plastic at 
the later planting dates. Spacing on plastic mulch is typically 5 to 
6 feet between rows and 18 to 30 inches in-row. Marketable yields 
will generally range between 7,000 to 10,000 fruit per acre when 
grown on black plastic mulch.

SPECIAL NOTES FOR PEST MANAGEMENT
DISEASE MANGEMENT
Cucurbit Downy Mildew Forecasting System: Cucurbit downy 
mildew (CDM) is a devastating foliar cucurbit disease.  While dif-
ficult, if not impossible to control, CDM can be prevented by using 
effective IPM practices.  A useful tool for prevention of CDM is 
the CDM forecasting system.  This program depends on the accu-
rate reporting of CDM in the field as well as the monitoring of over 
50 strategically placed sentinel plots.  These plots are monitored by 
Plant Pathologists at multiple Land Grant Universities throughout 
the United States and Canada.  Forecasts of the epidemic move-
ment of the disease are generated 3 times a week.  Risk maps are 
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produced from these forecasts.  For forecasts, maps, local contacts 
and other helpful information please visit our website, http://cdm.
ipmpipe.org.  If you think you have CDM, please contact your lo-
cal Extension office.

INSECT MANAGEMENT
Seed Corn Maggot (SCM): Use insecticide treated seed or 
at-planting soil-insecticide treatments to avoid SCM in the early 
season. SCM problems subside with later plantings.
Cucumber Beetle: Cucumber beetles transmit bacterial wilt, and 
most cultivars of muskmelons are highly susceptible to this dis-
ease. Also adult beetles can cause direct feeding injury to young 
plants. Foliar insecticides should be used to control adult beetles 
before they feed extensively on the cotyledons and first true leaves. 
Begin spraying shortly after plant emergence and repeat applica-
tions at weekly intervals if new beetles continue to invade fields. 
Treatments may be required until vining, at which time plants are 
less susceptible to wilt infections. 
Pickleworm, Melonworm: Make one treatment prior to fruit set, 
and then treat weekly.

Aphids: Aphids can delay plant maturity. Thorough spray cover-
age beneath leaves is important. For further information on aphid 
controls, see the preceding section on “Mulches and Row Covers.” 
Treat seedlings every 5 to 7 days or as needed.

Squash Bug: Begin treatments shortly after vining. Treat every 7 
to 10 days or as needed.

Leafhoppers: High numbers of potato leafhoppers cause leaf 
yellowing (chlorosis) known as hopper burn, which will result in 
yield loss. 

POLLINATION
Honeybees are important for pollination, high yields, and quality 
fruit. Populations of pollinating insects may be adversely affected 
by insecticides applied to flowers or weeds in bloom. Apply insec-
ticides only in the evening hours or wait until blooms have closed 
before application. See section on “Pollination” in the General Pro-
duction Recommendations.

HARVESTING AND STORAGE
Cantaloupes should be harvested at quarter-to half-slip for ship-
ping. Healthy vines and leaves must be maintained until melons 
are mature to obtain high-quality melons. Harvest daily or twice 
daily in hot weather. See Table 14 for further postharvest informa-
tion. Many other types of melons do not slip and judging maturity 
can be difficult. Many melons will change their water not color. It 
is critical to be familiar with the unique character of each melon.
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 Okra is a tropical annual which is widely adapted, however, it 
is very sensitive to frost and cold temperatures and should not be 
planted until soil has warmed in the spring.

Seeding and Spacing. Generally only one planting is made. For 
cooler areas, seed in the greenhouse in cells and transplant to the 
field through black plastic mulch. 
 For dwarf varieties, space the rows about 3.5 feet apart; for 
medium and tall varieties, 4 to 4.5 feet apart. Drill seeds 1 to1.5 
inch deep, with 3 or 4 seed per foot of row (5 to 7 pounds per 
acre). Thin  plants when they are 5 inches high. Dwarf varieties 
should be spaced 12 to 15 inches apart in the row; plants of tall va-
rieties should be spaced 18 to 24 inches apart.

OKRA PLANTING DATES
Spring Fall

AL North 4/15–6/15 7/15–8/15
AL South 3/1–4/30 8/1–8/30
GA North 5/1–7/15 7/15–8/15
GA South 3/15–4/30 8/1–8/30
KY East 5/15-7/1 NR
KY Central 5/10-7/15 NR
KY West 4/20-8/1 NR
LA North 4/15–5/31 7/1–7/31
LA South 3/15–5/31 8/1–7/31
MS 4/15–6/1 8/1–9/1

NC East 5/1–5/30 8/1–8/30
NC West 5/25–7/31 NR

SC East 5/1-6/30 NR

SC West 5/15–7/15 NR
TN East 5/15-6/15 7/1-7/31
TN West 4/15-6/15 7/25-8/25

Ratooning Okra: Producing a Fall Crop from a Spring Plant-
ing. Market price for okra typically declines sharply as the sum-
mer progresses. After the market price drops, consider ratooning 
or cutting back your okra. Ratooning okra will allow the plants 
to rejuvenate and produce a crop in the fall, when okra prices are 
generally higher. Cut plants back using a mower, leaving 6 to 12 
inches of each plant above the ground. Re-fertilize with 15-0-14, 
8-0-24, or 13-0-44 to encourage re-growth and the development of 
side branches. Fall yields of cutback okra will often exceed that of 
spring crops or the yields of a crop that is not cut back.

Drip Fertilization. Before mulching, adjust soil pH to 6.5 and in 
the absence of a soil test apply fertilizer to supply 25 pounds per 

acre of N, P2O5 and K2O, (some soils will require 50 pounds per 
acre of K2O), then thoroughly incorporate into the soil.  Apply 1 to 
2 pound per acre of actual boron. After mulching and installing the 
drip irrigation system, the soluble fertilizer program should then be 
initiated according to that described in the tables below.  The first 
soluble fertilizer application should be applied through the drip 
irrigation system within a week after field transplanting or direct 
seeding the okra. Continue fertigating until the last harvest.

SUGGESTED FERTIGATION SCHEDULE FOR OKRA*
(low potassium soil)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 25.0 50.0
0-14 0.9 1.8 50.2 100.4
15-28 1.3 2.6 77.5 155.0
29-84 1.5 3.0 119.5 239.0
85-91 0.7 1.4 129.3 258.6

SUGGESTED FERTIGATION SCHEDULE FOR OKRA*
(high potassium soil)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 25.0 50.0

0-14 0.9 0.9 50.2 75.2

15-28 1.3 1.3 77.5 102.5

29-84 1.5 1.5 119.5 144.5

85-91 0.7 0.7 129.3 154.5

*Adjust based on tissue analysis.

Plastic Mulching. Polyethylene (black plastic) mulch can offer 
growers several advantages. Drip irrigation systems must be used 
with plastic mulch. On plastic mulch, transplant at the three-to 
four-leaf stage into staggered double rows spaced 15 to 18 inches 
apart between the double rows. Place plants 12 inches apart. 

HARVESTING AND STORAGE
An okra pod usually reaches harvesting maturity 4 to 6 days after 
the flower opens. The pods are 3 to 3.5 inches long at this stage 
and are tender and free of fiber.  
 Pick pods at least every second day to avoid the development 
of large, undesireable pods. Okra should be kept at temperatures 
between 50° to 55°F and of 85% to 90% relative humidity. Okra 
pods are subject to chilling injury below 50°F.

OKRA (Abelmoschus esculentus)

VARIETIES1 AL GA KY LA MS NC SC TN
OKRA

Annie Oakley II 2 A G K L M N S T
Cajun Delight A G K L M N S T
Clemson Spineless 80 A G K L M N S T
Emerald A G L N S
Gold Coast L
Jambalaya A
Lee A N S  
North and South A M T

1 Abbreviations for state where recommended. 2 Dwarf cultivar.
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ONIONS (Allium cepa) AND GREEN ONIONS (A. cepa)

VARIETIES1 AL GA KY LA MS NC SC TN
GREEN ONIONS

Beltsville Bunching 2 A M N S
Crystal White Wax L
Evergreen Bunching 2 A K L S
Ishikura Improved A K M N S
Parade S
Southport 2 S
White Spear L S

ONIONS (Short Day)
Amelia (WI-129) G**
Century G** L
DP Sweet 1407 G**
Georgia Boy G** L

Goldeneye A G**
Granex Yellow PRR A G** L N S T
Honeybee G**
Miss Megan G** L
Mr. Buck G** L
Red Burgundy 4 L
Red Hunter 4 A S
Ringo G**
Sapelo Sweet G**
Savannah Sweet A G** S

Solar Candy Ann (SS 2005) G**

Sweet Agent G**
Sweet Caroline A G** L
Sweet Harvest G**
Sweet Jasper G**
Sweet Vidalia A G** L M
Texas Early Grano 502 L N S
Texas Grano 1015Y A L M N S
Yellow Granex 3 L

ONIONS (Intermediate Day)
Candy K L M T
Hiball N
Super Star (white) K L N
Tough Ball N

1 Abbreviations for state where recommended.
2  Bulbing type.        

3   Also designates a “type” of onion and performance may vary.
4  Red

**  Georgia Growers note: To be marketed as “Vidalia,” varieties must be on the Georgia Department of Agriculture’s “Recommended Vidalia Onion List” and grown in the Vidalia 
area. All of these varieties can be used for green onions.

Planting and Seeding Dates. In the northern range of the South-
east for dry bulb onions, sets and seed can be planted as soon as 
soil conditions are favorable in the spring. Plant transplants for 
bulb onions as indicated in the following table. 
 Seed for bunching onions can be planted as soon as soil con-
ditions are favorable in the spring and successive plantings can be 
made throughout the summer in the cooler parts of the Southeast. 
 On-farm transplant production can be performed in most con-
ditions for dry bulb onion production. In the northern range of the 
Southeast it may be preferable to purchase transplants. Transplant 
production should begin by seeding plantbeds from late August to 

the end of September. A common method of producing transplants 
is to seed in high density plantings with 30-70 seed per linear foot. 
Four to five rows are planted 12-14 in. apart on beds prepared on 
six-foot centers. 
 For dry bulb onion production from transplants follow plant-
ing dates recommended in the following table. Onion production 
from sets has not worked as well because it is difficult to mechani-
cally orient the sets with the growing point up. Hand planting sets, 
however, works well for smaller operations. 
 Direct seeding dry bulb onions can save money on labor and 
materials. See seeding dates in table below. It is recommended that 
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coated or encrusted seed be used with a vacuum planter to insure 
good seed singulation. It is critical that the beds be properly pre-
pared without any previous plant debris. Preplant fertilizer appli-
cation of 1/5 to 1/4 of required amount with proper bed moisture 
is recommended. Care should be taken so that the seed is singulat-
ing properly, soil is not clogging the seeder, and planting depth is 
correct (~ 0.25 in.). Watering is required to insure germination and 
emergence. It may be necessary to apply water more than once a 
day during periods of hot, dry weather. 
 Seeding dates for green onions are listed in the table below. 
Green onions during winter production will require 12-14 weeks. 
Spring production may be shorter. Green onions can also be pro-
duced from transplants.

ONION DIRECT SEED PLANTING DATES
Green Onions Onions (dry)

AL North NR NR
AL South 8/15-10/15 10/5-10/25
GA North NR NR
GA South 8/15–10/15 10/5–10/25
LA North 9/15–10/31 9/15–10/31
LA South 10/1–10/31 10/1–10/31
MS North 2/15-3/30 9/15-10/15
MS South 10/15–2/15 9/15-10/30
NC East 8/1–6/15 9/15–10/31
NC West 4/1–8/15 9/1–9/30
SC East 2/15–10/15 9/15–11/15
SC West 3/15–7/30 NR
TN East 9/1-9/30 NR
TN West NR NR

ONION TRANSPLANT PLANTING DATES
Onions (dry) Onions (dry)

AL North 11/1-12/31 MS North 12/15–3/1

AL South 11/1–1/31 MS South 10/1–2/15

GA North 11/1-12/31 NC East 10/1–3/1

GA South 11/1–1/31 NC West 9/15–10/15

KY East 4/1-6/15 SC East 10/1–11/15

KY Central 3/25-7/1 SC West 9/15–10/15

KY West 3/15-7/15 TN East 9/15/10/15

LA North 12/15–1/31 TN West 3/1-3/30

LA South 12/15–1/31

Spacing.  A typical planting arrangement for dry bulb onions is to 
plant four rows, 12-14 in. apart on beds prepared on six-foot cen-
ters. In-row spacing should be 4-6 inches. Row spacing up to 24 in. 
can be used. For direct seeded onions, set the planter to sow seed 
with a 3-4 in. in-row spacing. 
 For green onions, space rows 12 to 16 in. apart and space seed 
0.75 to 1.5 inches apart (2-6 pounds per acre). A vacuum planter 
with a double row planter or a scatter shoe will work well. Seed 
depth should be 0.25-0.5 inches.  Place transplants or sets 1.5 to 
2.5 inches deep.

Cultivation. For bunching onions, hill with 1 to 2 inches of soil to 
ensure white base.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Soilborne pests are often controlled with a preplant application of a 
soil insecticide.

Seedcorn Maggot: An early season problem that is common fol-
lowing winter injury to plants or in fields where planting occurs 
soon after a cover crop has been plowed under.

Cutworms: See cutworm section in Soil Pests-Their Detection and 
Control.

Thrips: Use a threshold of 5 thrips per plant.

HARVESTING AND STORAGE
See Table 14 for postharvest information
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PARSNIP (Pastinaca sativa)

VARIETIES1 AL GA KY LA MS NC SC TN
PARSNIP

All American A G N S
Harris Model A K N S
Javelin N S

1 Abbreviations for state where recommended.

Seeding and Spacing. Seed as indicated in the following table.  
Seeds germinate very slowly (taking up to 18 days).  Seed more 
than one-year-old will not germinate.   Parsnips need 120 to 180 
days to mature and need to mature during cool weather.

Seed 3 to 5 pounds per acre at a depth of ¼ to 3/8 inch in rows 18 
to 30 inches apart.   Adjust seeder to sow 8 to 10 seeds per foot 
of row.  Thin seedlings to 2-4 inches apart in the row.   This will 
result in parsnips of similar shape and size to a plump carrot.  To 
produce the huge roots popular in some areas, provide a much 
greater spacing of up to 12” between plants.  Do not transplant 
parsnips. 

Cultivation.  Cultivate parsnips in a similar manner as to carrots. 
Do not let the roots dry out too much, as this will lead to cracked, 
unmarketable roots and bitter flavor. 

Yield.  Expected yield is 50-75 pounds per 100 row feet or 4 to 4.5 
tons per acre.

Harvesting and Storage. Roots are ready for harvest when tops 
start to die back in autumn.  Parsnips may be dug, topped, and then 
stored at 32°F at 90 to 95% relative humidity.  Roots can be stored 
up to 6 months.  Parsnips left in the ground over winter should be 
removed before growth starts in the spring.  See Table 14 for fur-
ther postharvest information. 

Note: Many people develop a rash after contact with the juice that 
parsnip leaves exude when crushed or torn, especially when han-
dling leaves in the sun.  Consider wearing gloves during harvest 
and handling; do not display parsnips with leaves still attached as 
is common for fresh market carrots. 

PARSNIP PLANTING DATES
Spring Fall

AL North 3/15–4/30 8/1–9/15
AL South 2/1–5/15 8/1–9/30
GA North 3/15–4/30 8/1–9/15
GA South 2/1–5/15 8/1–9/30
KY East 4/1–6/1 NR
KY Central 3/20–6/15 NR
KY West 3/10–7/1 NR
LA NR NR
MS NR NR
NC East 2/15–4/15 8/1–9/30 
NC West 4/1–8/15 NR
SC East 2/1–3/31 8/15–10/15
SC West 3/15–4/30 7/15–9/30
TN East NR NR
TN West NR NR

Harvesting and Storage. Parsnips may be dug, topped, and stored 
at 32°F at 90% to 95% relative humidity. Storage can be up to 6 
months. Parsnips left in the ground over winter should be removed 
before growth starts in the spring. See Table 14 for further posthar-
vest information.
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Garden peas thrive in cool weather and are frost tolerate .  Early 
plantings can be made as soon as soil can be tilled in the spring.  
Inoculation of seed can enhance early nodule formation and im-
prove plant development.  

Seed Treatment. Use seed already treated with an approved seed 
treatment, or treat seed with a slurry or dust that contains an ap-
proved fungicide. 

Seeding and Spacing. For Garden peas and processing peas, plant 
3-4 seeds per foot in rows 6-8 inches apart, requiring seed 80-120 
pounds per acre in 30 inch rows. Seed at a depth of no more than 
one inch unless soil is dry. Use press wheel drill or seeder to firm 
seed into soil. 

Seedlings will emerge in 6 to 14 days, weather dependent.  Har-
vesting usually begins 50-75 days after emergence. Average yield 
of Garden peas is approximately 20 pounds per 100 row feet. 

Cultivation. Avoid overfertilization. Too much nitrogen will re-
duce yields. Garden peas need some type of support structure for 
best performance and speedier picking.  Garden peas should not 
follow beans or another Legume crop. 

Harvesting and Storage. Harvest often. Picking is labor inten-
sive and may need to happen almost daily during peak production 
periods. Allowing Garden peas to get too large on the vines will 
greatly reduce production. Larger acreages of Garden peas require 
mechanical harvesting to be profitable. Leafless type Garden peas, 
with more tendrils than true leaves, are easier to harvest. Cool Gar-
den peas as soon as possible after picking as their sugars convert to 
starch at higher temperatures.  See Table 14 for further postharvest 
information. 

ENGLISH/GARDEN PEAS PLANTING DATES
Spring Fall

AL North 3/15–4/30 8/1–8/31
AL South 2/1–3/31 8/1–9/30
GA North 3/15–4/30 8/1–8/31
GA South 2/1–3/31 8/1–9/30
KY East 3/15-4/15 NR
KY Central 3/1-4/1 NR
KY West 2/20-3/20 NR
LA North 11/15–2/1 NR
LA South 11/15–2/1 NR
MS North 2/10-4/25 NR
MS South 1/25-4/5 NR
NC East 2/15–4/15 8/1–9/30
NC West 4/1–6/15 NR
SC East 2/1–3/15 8/15–11/30
SC West 3/1–4/15 8/15–10/30
TN East 3/15-4/30 NR

TN West 2/15-3/30 NR

PEAS (ENGLISH/GARDEN) (Pisum sativum)

VARIETIES1 AL GA KY LA MS NC SC TN
ENGLISH/GARDEN PEAS 

Green Arrow A G K L N S T
Knight G L S T
Novella M N
Oregon Sugar Pod II 2, 3 A G K L M N S T
Sugar Ann 3 G K L N S T
Sugar Bon 3 A L N
Sugar Snap 3 A G K L N S T
Tall Telephone (Alderman) L M N

1 Abbreviations for state where recommended. 2 Flat podded - snow pea.          3 Edible pod type.
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PEPPERS (Capsicum annuum and related species)

VARIETIES1 AL GA KY LA MS NC SC TN VA
PEPPER (open pollinated)
Bell

Capistrano A L M N S
Jupiter A L M N S T
Purple Beauty 9 A M N

Frying type
Cubanelle A G K N S T
Sweet Banana A G K L N S T

HOT/PUNGENT TYPES (open pollinated)
New Mexican/Anaheim type

Anaheim A G K L N T V
Cayenne type

Carolina Cayenne 10 N S
Charleston Hot 10 L M N S
Large Red Thick L
Long Slim Cayenne A G M N S

Habenero / Scotch Bonnet type
Habañero A G K L N S T V

Wax type
Long Hungarian Wax A G K L N S T V

Jalapeño type
Jalapeño M A G L M N S T
Tula 4 A G L N S T

PEPPER (Hybrid)
Bell

Alliance 4, 8 b-f, 11, 13, 14, 15 A K N S T V
Antebellum 3, 8 a-k, 16 G
Aristotle 4, 8 b-d A G K L N S T V
Bastille 5, 8 b-k, 15 K
Currier 2, 4, 5, 8 b-d, 11, 15 K
Karisma 4, 8 b-d, 11, 13, 15 K
Camelot X3R 8 b-d A K L M N S T
Declaration 2, 3, 8 b-f, 11 A G K L N T V
Enterprise 8 b-d A S
Excursion II 4, 8 b-d, 13 A K L N T
Flamingo 12, 13 A N
Flavorburst 7 A K L N
Green Machine 3, 8 a-k, 16 A G
King Arthur 4, 6, 8 c, 13 A K L M N S T V
Mecate 4, 7, 8 b-d, 13, 15 A N V
Paladin 2, 13 A G K L N V
Patriot 4, 8 b-f K N S T
Plato 3, 4, 8 b-d A L N S
Polaris 8 b-d K N T
PS 09942815 3, 8 b-k A G
PS 09979325 8 a-k, 16 G
Red Knight 4, 8 b-d G K N S V
Red Lion A N V
Revolution 2, 8 b-f, 11 A K L M N T V
SDY 48 8 a-k G
SV 3255PB 8 a-k, 16 G
Sirius 3, 7, 8 b-c A
Tequila 9, 13 A L M N T
Valencia 7, 13 M N S V

1 Abbreviations for state where recommended. 
2 Phytophthora Root Rot tolerance/resistance. 
3 Tomato Spotted Wilt Virus tolerance/resistance (TSWV). 
4 Potato Virus Y tolerance/resistance (PVY). 
5 Tomato Mosaic Virus tolerance/resistance (ToMV). 
6 Tobacco Etch Virus tolerance/resistance (TEV). 

7 Mature Yellow fruit or Mature Orange fruit. 
8a, b, c, d, e, f, g, h, i, j, k  Bacterial Leaf Spot resistance for races 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, respectively. 
9 Mature Purple fruit. 
10 Nematode resistance (N). 
11 Cucumber Mosaic Virus tolerance/resistance (CMV). 

12 Fruit mature from White to Red. 
13 Tobacco Mosaic Virus (TMV) tolerance/resistanace. 
14  Pepper Yellow Mosaic virus tolerance/resistance (PYMV). 
15 Pepper Mottle Virus tolerance/resistance (PMV).
16 Tobamovirus tolerance/resistance (TM). 
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 Peppers are a warm-season crop that grow best at tempera-
tures of 70° to 75°F. This crop is sensitive to temperature extremes. 
Poor fruit set and blossom drop can be expected when night tem-
peratures drop below 60° or day temperatures rise above 85°F.
Seed Treatment. If seed is not treated in order to minimize the 
occurrence of bacterial leaf spot, dip seed in a solution containing 
1 quart of household bleach and 4 quarts of water plus 1 teaspoon 
of surfactant for 15 minutes. Provide constant agitation. Use at 
the rate of 1 gallon of solution per pound of seed. Prepare a fresh 
solution for each batch of seed. Wash seed in running water for 5 
minutes and dry seed thoroughly. Plant seed soon after treatment. 
Further information on seed treatments can be found in SEED 
TREATMENTS section starting on page 239.
Planting and Spacing. Space rows 4 to 5 feet apart. Set plants 12 
to 18 inches apart in double rows. Select fields with good drainage. 
Plant on raised, dome-shaped beds to aid in disease control.  
 To minimize sunscald when growing pepper on sandy soils 
and on plastic mulch without drip irrigation, plant varieties that 
have excellent foliage. To optimize production, peppers should be 
staked.

PEPPER PLANTING DATES
Spring Fall

AL North 5/15–6/30 7/1-8/1
AL South 3/1–5/15 7/15–8/30
GA North 5/15–6/30 7/1-8/1
GA South 3/1–4/30 7/15–8/30
KY East 5/20-6/15 NR
KY Central 5/10-7/1 NR
KY West 5/1-7/15 NR
LA North 4/1–5/15 6/15–7/31
LA South 3/1–5/15 6/15–7/31
MS North 4/20–6/30 NR
MS South 3/1–4/30 8/1–8/15
NC East 4/15–5/10 8/1–8/15
NC West 5/15–7/15 NR
SC East 4/1–5/15 7/10–8/1
SC West 5/1–6/30 NR
TN East 5/15-7/1 NR
TN West 4/20-6/30 NR
VA East (coastal) 4/1-4/30 7/1-8/1
VA West (mountain)  5/1-6/15 NR

VARIETIES1 AL GA KY LA MS NC SC TN VA
PEPPER (Hybrid)
Bell (cont’d)

Vanguard 2, 8 b-f, 11 A N S V
Wizard 4, 8 b-d A G K N S T

Frying type
Aruba A G V
Banana Supreme A G K L N S T
Biscayne A G M N S V
Gypsy A G K L M N
Key Largo A G M N S V

Ancho/Poblano
Ancho 101 A
San Juan A N
San Martin A K N T V
Tiburon A G M T V

HOT/PUNGENT TYPES (Hybrid)
Serrano type

Nazas 5 A N
Cayenne type

Mesilla 4, 6 T V
Super Cayenne II 8 c, 13 A N S

Habenero / Scotch Bonnet type
Tiger Paw NR 10 S

Jalapeño type
Compadre 5, 8 c, f A G
El Rey 8 b-d A G K L M N T V
Inferno A G L N
Ixtapa 4, 8 b-d A G K M T
Mitla 4 A G L M N S T
Tormenta 4, 6, 8 b-d A L T

1 Abbreviations for state where recommended. 
2 Phytophthora Root Rot tolerance/resistance. 
3 Tomato Spotted Wilt Virus tolerance/resistance (TSWV). 
4 Potato Virus Y tolerance/resistance (PVY). 
5 Tomato Mosaic Virus tolerance/resistance (ToMV). 
6 Tobacco Etch Virus tolerance/resistance (TEV). 

7 Mature Yellow fruit or Mature Orange fruit. 
8a, b, c, d, e, f, g, h, i, j, k  Bacterial Leaf Spot resistance for races 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, respectively. 
9 Mature Purple fruit. 
10 Nematode resistance (N). 
11 Cucumber Mosaic Virus tolerance/resistance (CMV). 

12 Fruit mature from White to Red. 
13 Tobacco Mosaic Virus (TMV) tolerance/resistanace. 
14  Pepper Yellow Mosaic virus tolerance/resistance (PYMV). 
15 Pepper Mottle Virus tolerance/resistance (PMV).
16 Tobamovirus tolerance/resistance (TM). 
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Drip Fertilization. Before mulching, adjust soil pH to 6.5, and 
in the absence of a soil test, apply enough fertilizer to supply 50 
pounds per acre of N, P2O5 and K2O, (some soils will require 100 
pounds per acre of K2O) then thoroughly incorpotrate into the soil. 
After transplanting the soluble fertilizer program should then be 
initiated following that described in the following table. On soils 
testing low-medium for boron, also include 0.5 pound per acre of 
actual boron. The first soluble fertilizer application should be ap-
plied through the drip irrigation system within a week after trans-
planting the peppers. Continue fertigating until the last harvest.

SUGGESTED FERTIGATION SCHEDULE FOR PEPPER*
(low soil potassium)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 50.0 100.0
0–14 0.5 0.5 57.0 107.0
15–28 0.7 1.4 66.8 126.6
29–42 1.0 2.0 80.8 154.6
43–56 1.5 3.0 101.8 196.6
57–98 1.8 3.6 177.4 347.8

SUGGESTED FERTIGATION SCHEDULE FOR PEPPER*
(high soil potassium)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 50.0 100.0
0–14 0.5 0.5 57.0 107.0
15–28 0.7 0.7 66.8 116.8
29–42 1.0 1.0 80.8 130.8
43–56 1.5 1.5 101.8 151.8
57–98 1.8 1.8 177.4 227.4
*Adjust based on tissue analysis.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Green Peach and Melon Aphid: For best green peach aphid con-
trol during periods of drought, apply insecticide 2 to 3 days after 
irrigation. Thorough spray coverage beneath leaves is critical.
Pepper Maggot: Pepper maggot flies are active from June 1 to 
mid-August.
Pepper Weevil (PW): PW is a pest occasionally imported on older 
transplants or transplants with flowers or fruit.
European Corn Borer (ECB): European Corn Borer (ECB). The 
use of pheromone insect traps is recommended, treat when more 
than ten moths per trap per week are found. Follow table in Insect 
Control section of this publication.
Nematode Management. Use nematicides listed in the “Nematode 
Control in Vegetate Crops” tables in the Disease Control section.

VIRUSES
Aphid-transmitted Viruses (TMV, PVX, CMV, TEV, PVY): Use 
tolerant or resistant varieties to control these viruses when avail-
able and provided that the fruit quality is consistent with market 
demands. Use these varieties in areas where these viruses have 
been prevalent or when high aphid pressure is expected. General-
ly, these viruses cannot be adequately controlled with insecticide 
applications, but symptom expression can be delayed through their 
use combined with the use of reflective mulches.. Because aphids 
transmit these virus, growers may wish to use yellow trap pans 
containing water to determine when mass flights of winged aphids 
occur.
Thrips-transmitted Virus (Tomato Spotted Wilt Virus, TSWV): 
Use tolerant or resistant varieties. TSWV can be severe on peppers 
during both greenhouse production of transplants and during field 
production of the crop. The virus is spread to peppers by thrips. 
During transplant production, thrips transmit the virus from infect-
ed ornamental plants (flowers). Be sure not to grow any ornamen-
tal bedding plants in the same greenhouse as pepper transplants. 
Monitor greenhouses and scout fields for thrips. Begin an insecti-
cide program BEFORE a problem is observed.

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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POTATOES (IRISH) (Solanum tuberosum)

VARIETIES1 AL GA KY LA MS NC SC TN VA
POTATOES

Atlantic 4, 5, 9 A G K L M N S T V
Dark Red Norland 4, 7 A K L N S T
Harley Blackwell 4, 8 N
Katahdin 5 N S V
Kennebec 6, 8 G K L N S T
La Chipper 5, 6, 7 L
La Rouge 4 A L N T V
Mountain Rose 

3
N S

Norchip 4 K N S T
Purple Majesty 

2
N S

Red LaSoda 5 A G K L M N S T V
Red Pontiac 5 G K N S T V
Superior 4, 8 G K N V
Vivaldi 5 N V
Yukon Gold 5, 7, 9 A G K L M N S T V

Fingerling Types
Evnol 5 V
French Fingerling G K N S T V
Russian Banana 4 G K N S T V

1 Abbreviations for state where recommended.
2 Purple flesh when mature.
3 Red flesh when mature.

4 Tolerant/resistant to scab.  
5 Susceptible to scab.
6 Late blight tolerance/resistance. 

7 Ozone sensitive.
8 Tolerant to heat necrosis.
9 Susceptible to heat necrosis.

Planting and Spacing. The recommended planting dates for pota-
toes are in the following table.

POTATO PLANTING DATES
Spring Fall

AL North 2/15–4/30 NR
AL South 1/15–3/31 NR
GA North 3/15–4/30 NR
GA South 2/1–3/31 NR
KY East 3/20-6/15 NR
KY Central 3/15-7/1 NR
KY West 3/15-7/15 NR
LA North 1/15–2/28 7/15-9/1
LA South 1/15–2/28 7/1-9/15
MS North 1/20–3/15 NR
MS South 1/20–3/1 NR
NC East 2/15–3/31 NR
NC West 4/1–6/15 NR
SC East 2/1–3/31 NR
SC West 3/15–4/30 NR
TN East 3/20-4/30 NR
TN West 2/15-3/31 NR
VA East (coastal) 3/10-4/5 NR
VA West (mountains) 4/1-6/15 NR

Space seed 7 to 12 inches apart in 34- or 36- inch rows. Use closer 
spacing for large, cut seed pieces and wider spacing for whole (B-
size) seed. Use close spacing for potatoes being marketed in 5- and 
10-pound consumer packs and for Katahdin and Kennebec, which 
tend to set few tubers and produce oversize tubers.

Seed-Piece Treatment. Use certified seed. Warm potato seed 65°F 
to 70°F for a period of 2 to 3 weeks before planting to encourage 
rapid emergence. Do not use seed pieces that weigh less than 1.5 
oz each. Plant seed pieces immediately after cutting or store un-
der conditions suitable for rapid healing of the cut surfaces (60° 

to 70°F plus high humidity). Dust seed pieces immediately after 
cutting with fungicide. Some fungicide seed-piece treatments are 
formulated with fir or alder bark. Bark formulations have been ef-
fective treatments to reduce seed piece decay. Further information 
on seed treatments can be found in SEED TREATMENTS section 
starting on page 239.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Colorado Potato Beetle (CPB): Rotation to non-solanaceous 
crops (crops other than potato, tomato, eggplant, and pepper) is ex-
tremely important in reducing CPB problems.  
 The further fields can be planted from last year’s solanaceous 
crop, the more beneficial it will be in reducing CPB problems. 
Avoid the application of late-season sprays to prevent the buildup 
of insecticide-resistant beetles. 
 Beginning at plant emergence, sample fields weekly for CPB 
to determine the need to spray. Select at least 10 sites per field 
along a V- or W-shaped path throughout the field. At each site, 
select one stem from each of five adjacent plants and count and 
record all adults, large larvae (more than half-grown), and small 
larvae (less than half-grown). As a general guideline, if more than 
25 adults or 75 large larvae or 200 small larvae are counted per 50 
stems, a treatment is recommended. The amount of yield loss as a 
result of CPB feeding depends on the age of the potato plant. The 
Superior variety (short season) cannot compensate for early season 
defoliation by overwintered beetles, but, during the last 30 days of 
the season, Superior can withstand up to 50% defoliation without 
yield loss. 

Note: Several insecticides may no longer be effective in certain 
areas due to CPB resistance. Alternate insecticide classes from one 
year to the next to avoid resistance. Check with the county Exten-
sion agent in your area for the most effective control.
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Flea Beetles and Leafhoppers: Treatment is suggested if leaf-
hopper counts exceed three adults per sweep or one nymph per 10 
leaves. 
European Corn Borer (ECB): Continued treatment for ECB may 
significantly increase CPB insecticide resistance. However, for 
proper timing of ECB sprays, consult your local county  Extension 
office for further information.
Potato Aphid and Green Peach Aphid: Insecticide treatments 
are recommended when aphid counts exceed two per leaf prior to 
bloom, four aphids per leaf during bloom, and 10 aphids per leaf 
within two weeks of vine kill.
Potato Tuberworm: Treat when foliage injury is first noted. Pota-
to tuberworms are primarily a problem with late potatoes, in cull 
piles, or potatoes in storage. Sanitation is very important.
Cutworms: See “Cutworms” section in Soil Pests-Their Detection 
and Control. Cutworms are especially troublesome to tubers where 
soil cracking occurs. Variegated cutworms feed on lower leaves and 
petioles.
Wireworms: Wireworms are a generic term used for the larvae of 
several species of click beetles, which burrow into potato tubers. 
In the Southeast U.S., wireworms attacking potato are typically 
the corn wireworm, or one of five species in the genus Conoderus. 
Wireworm problems are most prevalent when potatoes follow 
corn, any cereal crop, sod, or pasture. Wireworms do not move 
quickly from one field to the next, but can remain as larvae in a 
field for 2-5 years, depending on the species. Since it is difficult 
and laborious to monitor for a pest that lives in the ground, field 
history is an important tool for determining the need to treat for 
wireworms. Treatment must begin at or before planting to be 
effective. Options include preplant broadcast or at-planting furrow 
application of an appropriate insecticide. There is no control for 
wireworms once they have infested potato tubers. 

DISEASE MANAGEMENT
Early Blight: Fungicide applications can slow the spread of ear-
ly blight, but cannot eliminate it, and will be effective only when 
application begins when airborne spores are first present. Spore 
formation is most prevalent during repeated wet/ dry cycles, such 
as caused by overhead irrigation or frequent dew. Minimizing plant 
stress can reduce damage caused by early blight, especially in 
younger plants. Early blight spreads more rapidly in young plants 
than mature ones. If a field is infested with early blight, potatoes 
may still be harvested if adequate time between vine kill and har-
vest allows the skins to set and great care is taken not to bruise 
the tubers in the field. Tubers can be infected during the harvest 
process, and will decay more rapidly in storage than non- infected 
tubers. There are some potato cultivars resistant to early blight. 
White Mold: High fertility and frequent rain or overhead irrigation 
are conditions conducive to white mold, caused by the fungus Scle-
rotinia sclerotiorum. This organism can survive in the soil for three 
or more years, and impacts other produce crops such as lettuce, 
beans, broccoli, peppers, and others. Fungicides should be applied 
as a protectant in fields with a history of white mold. In addition, 
eliminate canopy wetness by reducing overhead irrigation or align-
ing rows with prevailing winds to promote rapid evaporation of 
water in the canopy. Avoid fields with poor air movement or poor 
drainage. Rotate with a non-susceptible crop for three yields after a 
heavy infestation of white mold. 

Common Scab: Common scab is characterized by brown lesions 

on tuber skin that may be slightly raised or sunken in relation to 
surrounding surface. The causal agent is a bacteria (Streptomy-
ces spp.), which can be seedborne or soilborne. Scab occurs most 
commonly in warm dry soils with pH 5.5 to 7.5, and does not af-
fect yield. If lesions are significant, marketability and quality are 
affected. Scab is difficult to manage. In addition to seed treatments 
at planting, management strategies include rotation out of the field 
for 3-4 years, maintaining low soil pH, using resistant varieties, 
and maintaining high soil moisture during tuber formation. 
Late Blight: Caused by the fungal pathogen Phytophthora infes-
tans, late blight is the disease responsible for the potato famine and 
continues to plague potato crops worldwide. Environmental con-
ditions that favor late blight include frequent rainfall (or overhead 
irrigation), cool weather (50-75°F), and high humidity. Spread 
is usually quite rapid and complete defoliation can occur within 
2-3 weeks of initial infestation. Infection can occur at any growth 
stage, and in any plant part including the tuber. Fungicides should 
be applied protectively; after infection, only systemic fungicides 
(those that penetrate plant tissue) can inhibit the spread of the dis-
ease. Additional management strategies include reducing periods 
of leaf wetness by decreasing overhead irrigation or increasing air 
movement. Use resistant cultivars when they are available. A criti-
cal strategy is reducing the initial amount of inoculum available in 
the field. Use certified disease-free tubers, and dispose of infected 
tubers and volunteer vines in a pit with at least 2 ft soil coverage to 
avoid sprouting. Consider fungicide treatment of seed pieces. 
In recent years, forecasting and reporting for this disease have be-
come available, particularly valuable since Phytophthora spores 
can travel long distances on air currents. One such model is http://
www.usablight.org. Use late blight modeling to forecast when dis-
ease pressure is most likely to be present and time fungicide sprays 
accordingly for most efficient use of chemicals. 

HARVESTING AND STORAGE
Harvest indicators: Tuber formation of potatoes ends when soil 
temperatures are consistently over 80°F, regardless of whether or 
not vine tops have died back. For most “new” potatoes, tubers will 
be well developed between 65-75 days. Flowering is not a reliable 
indicator of tuber formation, as some varieties may flower little or 
not at all. Check for readiness by hand harvesting a few tubers for 
evaluation.

Vine Kill: Also known as desiccation, many growers chemically (la-
beled herbicide application) or physically (rotobeating or chopping) 
defoliate potato vines once optimum marketable size of tubers has 
been achieved. This allows the tuber skin to set and mature and 
helps minimize skinning prior to digging. This technique provides 
benefits including efficiency in harvest, better control over harvest 
timing, skin set to reduce harvest injury, and reducing impact of 
diseases like late blight. Vine killing halts the translocation of nutri-
ents and sugar accumulation from the leaves, triggering the conver-
sion of tuber sugars to starch for storage. Vine killing also weakens 
the juncture of the tuber and stolon, making tubers fall from the 
plant more easily. If vine killing is used, harvest of tubers should 
occur at 2-3 weeks after vines are completely dead. Harvest before 
this and tuber skin may not have had adequate time to set, while 
harvesting later increases the chance for rotting organisms to attach 
the crop in the ground. Care should be taken to monitor this period 
and harvest at the optimum time to minimize mechanical damage 
and breakdown. See Table 14 for further postharvest information. 



2018 Vegetable Crop Handbook for Southeastern United States 79

PUMPKINS AND WINTER SQUASH (Cucurbita spp.)

VARIETIES1 AL AR GA KY LA MS NC SC TN VA
PUMPKIN 
Miniature <2 lbs

Apprentice B, H, R A G N T V
Baby Boo H, V, W, FL A G K N T V
Bumpkin H, S, FL, PM A G N S T V
Crunchkin B, H, FL A N V
Gold Dust H, SB, FL, PM A N T
Gooligan H, V, W, FL A  G  K T
Jack-Be-Little V, H, FL A G K L N T V
Jill-Be-Little V, H, FL, PM N
Lil Pump-ke-mon H, B, FL, W w/ orange stripes A G K N T V
Lil Ironsides B, H, R A R G K N S T V
Munchkin V, H, FL A R G L M N S T V
WeeeeOne B, R, PM (carvable) A T V

Small 2-6 lbs
Blanco S, W, R, PM N
Cannon Ball V, P, PM A  G K N T V
Darling V, H, O, PM A L
Early Abundance S, H, R, PM A L
Field Trip SV, FL-R, PM A K N T V
Gargoyle B, WA, R, PM A T V
Iron Man V, H, R, PM A  R G  K N S T V
Little Giant S, H, R A V
Prankster S, H, R, PM A  G
Small Sugar V, O A G L N V
Sunlight V, Y, R, PM A L

Medium 6-12 lbs
Autumn Gold S, R A M N
Cotton Candy V, W, R A G K N T V
Goosebumps II V, WA, R A K N T V
Grey Ghost V, BL N
Hijinks S, H, R A N T

Hybrid Pam B, H, R K N T V
Jamboree V, BL, FL-O, CMV, PRSV A T
Jarrahdale V, BL, FL A R G K N T V
Long Island Cheese V, BU, FL A K N T V
Lumina V, W, FL-R A G K N T
Mystic Plus V, FL-R, PM A G N T V
Neon SB, R A G M N
Orange Bulldog V, H, O-R, PM A G
Rouge Vif D' Etampes V, RS, FL A K N T V

Large 12-20 lbs
Appalachian SB, R-O    A G K L T
Aspen SB, R-O A G L N T
Big Autumn SB, O G K L M
Blue Bayou V, BL, DM, PM N
Blue Doll V, BL, DM, PM N
Cinderella V, RS, FL A R G L N T
Dependable V, R-O, PM A G N T
Fairytale V, BU, FL A G N T

1    Abbreviations for state where recommended.

Growth habit:
B Bush growth habit.
SB Semi-bush growth habit.
S Semi-vining growth habit.
V Vining growth habit.

Skin features:
BL Blue skin.
BU Buff skin.
G  Green skin.
H Hardshell.
W White skin.
WA Warts.
RS Red Skin.
VR Variegated.
Y Yellow skin.

Shape:
FL Flat (Cinderella, pancake).
O Oblong.
R Round.
P Pie pumpkin - suitable for cooking.

Disease Tolerance/Resistance:
DM Downy mildew tolerance/resistance.
F Fusarium tolerance/resistance.
PH Phytophthora tolerance/resistance.
PM Powdery mildew tolerance/resistance.
VT Virus tolerance (non-specific).
CMV Cucumber Mosaic Virus.
WMV Watermelon Mosaic Virus (Strain 2).
ZYMV Zucchini Yellows Mosaic Virus.
PRSV Papaya Ringspot Virus.
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VARIETIES1 AL AR GA KY LA MS NC SC TN VA
PUMPKIN (cont’d)
Large 12-20 lbs

Gold Medal S, W, R A G L T V
Knuckle Head S, WA, R-O K N T
Magic Lantern S, R, PM A R G K N S T V
Magic Wand S, R-FL, PM A G K N T V
Magician S, R, PM, ZYMV A R G K N S T V
Merlin S, R, PM A G K
Racer Plus S, H, R, PM N
Sorcerer S, R A G L N S T V
20 Karat Gold SB, R K N T

Extra Large 20-50 lbs
Aladdin SV, R-O, PM A G K L N S T V
Apollo S, O, PM A N T V
Big Max V, R-O A G L M N T
Camaro V, R, PM A K M N S T
Cronus V, R, PM (poor performer under high temps) A N S T V
Gladiator S, R, PM A G K N V
Gold Medallion V, R-O A G M T
Gold Rush V, R A G M T
Howden Biggie V, O A G K M T V
Kratos S, H, FL-R, PM N T
Mammoth Gold V, R A
Mustang S, R, PM A K N S T
Phantom V, R-O G
Rhea V, H, FL-R, PM A N T
Super Herc V, R-O, PM A G K T
Warlock V, H, R-O, PM G K N T

Giant >50 lbs +
Atlantic Giant V, R-O A K L N T V
Big Moose V, H, R N T
First Prize V, O-R G N V
Full Moon V, W, R A G K N T
New Moon V, O-R A G N T V
Prizewinner V, RS (red-orange skin), FL-R A G K L N T V

WINTER SQUASH
Acorn

Autumn Delight SB, PM A N S T V
Celebration B, PM A N S T V
Table Ace SB G K L N S T V
Table Queen V A G K L M N S T V
Taybelle PM SB, PM    A G K L M N S T V

Buttercup  
Buttercup V A G N S T V

Butternut
Atlas SV G
Avalon V A T V
Butterfly SB, PM N

Betternut 900 (local markets only) SB, PM N
Butternut Supreme S A G K N S  T V
Early Butternut SB A L S
Polaris V, BU N

1    Abbreviations for state where recommended.

Growth habit:
B Bush growth habit.
SB Semi-bush growth habit.
S Semi-vining growth habit.
V Vining growth habit.

Skin features:
BL Blue skin.
BU Buff skin.
G  Green skin.
H Hardshell.
W White skin.
WA Warts.
RS Red Skin.
VR Variegated.
Y Yellow skin.

Shape:
FL Flat (Cinderella, pancake).
O Oblong.
R Round.
P Pie pumpkin - suitable for cooking.

Disease Tolerance/Resistance:
DM Downy mildew tolerance/resistance.
F Fusarium tolerance/resistance.
PH Phytophthora tolerance/resistance.
PM Powdery mildew tolerance/resistance.
VT Virus tolerance (non-specific).
CMV Cucumber Mosaic Virus.
WMV Watermelon Mosaic Virus (Strain 2).
ZYMV Zucchini Yellows Mosaic Virus.
PRSV Papaya Ringspot Virus.
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Seeding and Spacing. Research around the SE U.S. has demon-
strated that fruit size can vary for each variety among locations due 
to a number of environmental factors.  To best determine how well 
a variety performs in your area, trial it before planting out a large 
acreage. Seed in the field as indicated below:
Bush types: Rows–5 to 6 feet apart; plants–2 to 3 feet apart in 
row; seed–4 to 6 pounds per acre.
Semi-vine types: Rows- 6 to 8 feet apart; plants–2 to 4 feet apart 
in row; seed–2 to 4 pounds per acre. 
Vine types: Rows–8 to 10 feet apart; plants–4 to 5 feet apart in 
row; seed–2 to 4 pounds per acre.

PUMPKIN/WINTER SQUASH PLANTING DATES (cont’d)
Halloween Winter Squash

AL North 6/15–7/15 4/15–6/15
AL South   6/15–7/15 3/15–5/15
AR North 6/15-7/5 5/15-6/30
AR South 6/15-7/5 4/15-6/30
GA North 5/1–6/15 4/15–6/15
GA South   6/15–7/15 3/15–5/15
KY East 5/10-6/1 5/15-6/15
KY Central 5/5-6/15 5/10-7/10
LA North 6/15-7/15 4/15–5/15
LA South   6/15-7/15 3/15–5/15

PUMPKIN/WINTER SQUASH PLANTING DATES (cont’d)
Halloween Winter Squash

MS North 6/20–7/5 4/15-6/15
MS South 6/20–7/5 3/15-5/15
NC East 6/15–7/10 4/15–5/20
NC West 5/25–6/30 5/25–6/30
SC East NR 3/20–5/1
SC West NR 4/15–6/15
TN East 6/1-7/15 5/15-6/30
TN West 5/15-6/15 4/25–6/30
VA East (coastal) 6/15-7/15 5/1-5/20
VA West (mountain) 6/15-7/5 5/15-6/15

For Soil Strips between Rows of Plastic Mulch. Use the follow-
ing land preparation, treatment, planting sequences, and herbicides 
labeled for pumpkins or squash or crop injury may result.

1.  Complete soil preparation and lay plastic and drip irriga-
tion (optional) before herbicide application. In some cases, 
overhead irrigation can be used if small holes are punched 
into the plastic.

2.  Spray preemergence herbicides on the soil and the shoul-
ders of the plastic strips in bands before weeds germinate. 
DO NOT APPLY HERBICIDE TO THE SURFACE OF 
THE PLASTIC. Herbicides may wash from a large area of 
plastic into the plant hole and result in crop injury.

VARIETIES1 AL AR GA KY LA MS NC SC TN VA
WINTER SQUASH
Hubbard (cont’d)

Quantum V, BU N
Ultra V A N V
Waltham Butternut V A G K L M N S T V
Golden Hubbard V A G N T V
True Green Improved Hubbard V A G V

Spaghetti
Primavera S A N S V
Pinnacle SB A N S V
Stripetti V, VR A G N S V
Small Wonder R, V N
Vegetable Spaghetti V A G K M N S T V

Miscellaneous Types
Bush Delicata B, PM A K N V
Cushaw Green Striped V A K L N T V
Cushaw Orange Striped V N T V
Gold Nugget B N
Golden Delicious V A

Kabocha
Sweet Mama S A G K M N S T V

Calabaza
La Estrella V A G K M N S T V
Sunshine S, FL-R N

1    Abbreviations for state where recommended.

Growth habit:
B Bush growth habit.
SB Semi-bush growth habit.
S Semi-vining growth habit.
V Vining growth habit.

Skin features:
BL Blue skin.
BU Buff skin.
G  Green skin.
H Hardshell.
W White skin.
WA Warts.
RS Red Skin.
VR Variegated.
Y Yellow skin.

Shape:
FL Flat (Cinderella, pancake).
O Oblong.
R Round.
P Pie pumpkin - suitable for cooking.

Disease Tolerance/Resistance:
DM Downy mildew tolerance/resistance.
F Fusarium tolerance/resistance.
PH Phytophthora tolerance/resistance.
PM Powdery mildew tolerance/resistance.
VT Virus tolerance (non-specific).
CMV Cucumber Mosaic Virus.
WMV Watermelon Mosaic Virus (Strain 2).
ZYMV Zucchini Yellows Mosaic Virus.
PRSV Papaya Ringspot Virus.
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3.  Incorporate preemergence herbicide into the soil with 0.5 
to 1 inch of rainfall or overhead irrigation within 48 hours 
of application and BEFORE PLANTING OR TRANS-
PLANTING.

4.  Apply selective postemergence herbicides broadcast or in 
bands to the soil strips between mulch to control susceptible 
weeds.

Minimum Tillage. No-tillage is the most commonly used mini-
mum tillage practice with pumpkins. No-till planters currently in 
use with row crop production will plant pumpkin seed but seed 
plates or feed cups need to match up with seed size. Improper seed 
plates or cups will break pumpkin seed. Type of winter cover crop 
residue can affect pumpkin seed depth. Inspect seed placement 
and adjust for correct depth. Early spring planting with no-tillage 
in pumpkin may delay growth and days to harvest. Planting after 
soils warm in the spring will improve vigor (pumpkins are nor-
mally planted after soil warms so this may not be a management 
problem). Use of small grain cover residue may require addition-
al nitrogen fertilizer (20 to 30 lbs N/acre in addition to the normal 
recommendation) if cover crop is fairly mature when killed. Nor-
mal pumpkin nitrogen fertilizer recommendations can be used if a 
legume cover crop (hairy vetch, winter peas, or crimson clover) is 
used as residue.

SPECIAL NOTES FOR PEST MANAGEMENT
DISEASE MANGEMENT
Cucurbit Downy Mildew Forecasting System: Cucurbit downy 
mildew (CDM) is a devastating foliar cucurbit disease.  While dif-
ficult, if not impossible to control, CDM can be prevented by using 
effective IPM practices.  A useful tool for prevention of CDM is 
the CDM forecasting system.  This program depends on the accu-
rate reporting of CDM in the field as well as the monitoring of over 
50 strategically placed sentinel plots.  These plots are monitored by 
Plant Pathologists at multiple Land Grant Universities throughout 
the United States and Canada.  Forecasts of the epidemic move-
ment of the disease are generated 3 times a week.  Risk maps are 
produced from these forecasts.  For forecasts, maps, local contacts 
and other helpful information please visit our website, http://cdm.
ipmpipe.org.  If you think you have CDM, please contact your lo-
cal Extension office.

INSECT MANAGEMENT
Cucumber Beetle: Cucumber beetles cause direct feeding damage 
to the foliage. Young plants need to be protected with insecticide 
as soon as they emerge or are transplanted. Cucumber beetles al-
so cause direct damage to pumpkin and winter squash rinds. Fall 
treatments with foliar insecticides to prevent feeding damage may 
also reduce incidence of bacterial wilt. While Hubbard squash, but-
ternut squash and processing pumpkins are susceptible to bacterial 
wilt, Jack-o-lantern pumpkins and most other varieties of squash 
are rarely susceptible to bacterial wilt.
Squash Vine Borer: Pheromone baited sticky traps can be used 
soon after planting to monitor the activity of the adult moths. Start 
inspecting plants closely for squash vine borer eggs (1mm [1/25 
inch] diameter oval, flattened, dull-red to brownish) as soon as 
moths are caught in the traps. The first application of insecticide 
should occur when eggs begin to hatch or just prior to hatching. 

Applications should be made in afternoons or evenings after flow-
ers close to reduce the spraying of valuable pollinators, especial-
ly bees. If pheromone traps are not used, a preventive treatment 
should be applied when vines begin to run. Re-apply insecticide 
every seven days for four weeks. Continue monitoring the phero-
mone traps into August to detect the emergence of the new moths. 
When moths are caught, inspect plants for second-generation eggs, 
and begin the insecticide applications when eggs first begin to 
hatch or just prior to hatching.

Aphids: Aphid feeding can delay plant maturity. Thorough spray 
coverage, especially on the underside of the leaves is import-
ant. Treat seedlings every five to seven days, or as needed. The 
transmission of plant viruses by aphids has the potential to be 
the most damaging to the crop. Unfortunately, insecticide use for 
aphids does not reduce the spread of virus. A better approach is 
the application of Stylet Oil to fill tiny grooves between the leaf 
cells. When the aphid probes the leaf surface, its stylet must pass 
through a layer of oil. This reduces the infectivity of the virus re-
sulting in less disease in the squash plant. The application of Stylet 
Oil can delay virus infection, but requires application every other 
day, thorough coverage and high pressure sprays. Also, refer to the 
preceding “Mulches” section for information on metallized reflec-
tive mulch used to repel or disorient aphids that can spread viruses.

Squash Bug: Begin scouting shortly after plant emergence. Treat 
every 7 to 10 days when adults or nymphs appear. The control of 
squash bugs is particularly important where yellow vine disease 
occurs since squash bugs vector the pathogen responsible for this 
disease.

Spider Mites: Mite infestations generally begin around field mar-
gins and grassy areas. CAUTION: DO NOT mow these areas after 
midsummer because this forces mites into the crop. Localized in-
festations can be spot-treated. Note: Continuous use of pyrethroid 
sprays may result in mite outbreaks.

POLLINATION
Honey bees are important for pollination, high fruit yields, fruit 
size, and quality. Populations of pollinating insects may be ad-
versely affected by insecticides applied to flowers or weeds in 
bloom. Use one hive per acre to get good pollination. Apply insec-
ticides only in the evening hours or wait until blooms have closed 
before application. See section on “Pollination” in the General Pro-
duction Recommendations.

HARVESTING AND STORAGE
Use clean storage bins and sanitize. Be sure to thoughly clean and 
santize bins prior to usage and subsequent storage. 
 Harvest as soon as fruits are mature and prior to frost. Use 
care in handling fruit to prevent wounds. Cure after harvest at tem-
peratures between 80° to 85°F with a relative humidity of 75% to 
80% for 10 days. 
 Temperatures below 50°F cause chilling injury. The hard-
shelled varieties, such as Butternut, Delicious, and the Hubbard 
strains, can be stored for several months. Store at 55°F and 55% 
relative humidity. See Table 14 for further postharvest information.
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RADISHES (Raphanus sativus), RUTABAGAS (Brassica napus), AND TURNIPS  
(Brassica rapa var. rapa)

VARIETIES1 AL GA KY LA MS NC SC TN
RADISH: Salad, Daikon, and Icicle Types

Cherriette 2 A G N S T
Cherry Belle 2 A K L M N S T
Champion 2 A G M N
Crunchy Royal 2 N S T
Easter Egg 2 (mixture of 5 - 6 root colors) K N T
Early Scarlet Globe 2 A K M N T
Fireball S
Ostergruss Rosa 2, 3 S
Red Boy A N 
Red Jewel 2, 7, 8 A
Red Pearl 2, 7, 8 A
Red Silk S
Sparkler 2 (half red, half white root) A M N
White Icicle 4 A G K M N T
Watermelon 2, 9 A L N S

RADISH: Storage Types
April Cross 3 A G K N
Everest 3 A K N
Omny 3 A M N
Long Black Spanish 5 A M N T
Round Black Spanish 5 A M N T

RUTABAGAS
American Purple Top A G N S
Laurentian A G N S

TURNIPS
Hakurei 6 K T
Purple Top White Globe A G K L M N S T
Royal Crown G L T
Scarlet Queen Red Stems 6 A K L T
Shogoin A M N S
Tokyo Cross A K L M N S T
White Egg N S
White Lady L M S T

1 Abbreviations for state where recommended.
2 Garden radish. 
3 Daikon radish.
4 Icicle radish.

5 Spanish radish.
6  Small root type; best when harvested at  

2” to 3” diameter.
7 Downy mildew tolerance/resistance. 

8 Fusarium wilt tolerance/resistance.
9 White exterior with red interior.

Seed Treatment. Soak seed in hot water at 122°F. Soak rutabagas 
for 20 minutes and turnips for 25 minutes. Dry the seed, then dust 
with a labeled fungicide to prevent damping-off. Further informa-
tion on seed treatments can be found in SEED TREATMENTS 
section starting on page 239.

SPACING AND SEEDING 
Radishes: Salad or garden radish roots are normally red skinned, 
round, less than two inches in diameter and grow rapidly, general-
ly taking less than one month from seeding to harvest. Icicle types 
are elongated root forms of garden radishes. Daikon radishes are 
Asian storage radishes that produce large, white cylindrical roots 
which can exceed twelve inches in length and can weigh over one 
pound. Spanish radishes have round or elongated large storage 

roots with black skin. Storage radishes can take up to ninety days 
from seeding to harvest.  
 Radishes are a quick-growing, cool-season crop producing its 
best quality when grown at temperatures of 50° to 65°F. Many rad-
ish types are ready for harvest 23 to 28 days after sowing. Radishes 
must be grown with an adequate moisture supply; otherwise, when 
growth is checked radishes become hot, tough, and pithy. Warm 
temperature and longer day-lengths induce seedstalk formation. 
 Seed radish as early in the spring as soil can be worked, then 
in order to maintain a continual supply make additional plantings 
at 8- to 10-day intervals. Space rows 8 to 15  inches apart and 
sow 12 to 15 seed per foot within a row. This will require 10 to 15 
pounds of seed per acre.
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RADISH PLANTING DATES
Spring Fall

AL North 2/15–5/15 8/1–10/15
AL South 1/15–3/31 8/1–10/31
GA North 3/15–5/15 8/1–9/15
GA South 2/1–3/31 8/1–10/15
KY East 3/15-5/15 8/1-9/1
KY Central 3/10-5/10 8/15-9/15
KY West 3/10-4/1 9/15-10/1
LA North 2/1–3/15 8/1–10/30
LA South 1/15–3/15 8/1–10/30
MS North 3/5-4/30 8/1-9/15
MS South 2/1-3/31 8/1-9/30
NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–6/15 8/1–9/30
SC West 3/15–6/30 8/1–9/15
TN East 4/1-5/30 8/1-9/15
TN West 3/1-5/1 8/1-9/30

Rutabagas: A cool-season crop that develops best at temperatures 
of 60° to 65°F. Usually considered a fall crop, it can be grown in the 
spring. Seed at least 90 days before the early freeze date in the fall. 
Sow 1.5 to 2 pounds of seed per acre at a depth of 1 inch in rows 
30 to 36 inches apart. Thin to 4 to 8 inches in the row when plants 
are 2 to 3 inches tall.

RUTABAGA PLANTING DATES
Spring Fall

AL North 2/15–5/15 8/1–9/15
AL South 1/15–3/31 8/1–10/15
GA North 3/15–5/15 8/1–9/15
GA South 2/1–3/31 8/1–10/15
KY East 3/15-5/15 NR
KY Central 3/10-5/10 NR
KY West 3/10-4/1 NR
LA North 2/1–3/15 7/15–10/30
LA South 1/15–3/15 7/15–10/30
MS NR  NR
NC East 2/15–4/15 8/1–9/30
NC West 4/1–8/15 NR
SC East 2/1–3/31 8/15–10/15
SC West 3/15–4/30 7/15–9/30
TN East 3/15-5/15 NR
TN West 3/10-4/1 NR

Turnips: Seed as early in the spring as soil can be worked or at 
least 70 days before the early freeze date in the fall. Seed in rows 1 
to 2 pounds per acre, 0.25 to 0.5 inch deep, in rows 14 to 18 inches 
apart. Plants should be 2 to 3 inches apart in the row. Seed can also 
be broadcast at the rate of 2.5 pounds per acre.

TURNIP (ROOTS) PLANTING DATES
Spring Fall

AL North    2/15–5/15 8/1–10/15
AL South    1/15–3/31 8/1–10/30
GA North 3/15–5/15 8/1–9/15
GA South    2/1–3/31 8/1–10/15
KY East 3/15-4/15 7/1-7/15
KY Central 3/10-4/10 7/15-8/1
KY West 3/1-4/1 8/1-8/15
LA North 2/1–3/15 7/15–10/31
LA South 1/15–3/15 7/15–10/31
MS North 1/20–4/1 7/25–8/20
MS South   1/15–3/1 8/10–9/15
NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
SC East 2/1–4/1 8/1–9/30
SC West 3/15–4/30 8/1–9/15
TN East 3/15-5/30 7/15-8/10
TN West 3/1-5/1 8/1-8/25

HARVESTING AND STORAGE 
Rutabagas: Pull and trim tops in field. Bruised, damaged, or dis-
eased rutabagas will not store well. Wash rutabagas in clean water, 
spray-rinse with clean water, then dry as rapidly as possible before 
waxing and shipping. Rutabagas can be stored 2 to 4 months at 
32°F and at 90% to 95% relative humidity.

Turnips: The crop is dug mechanically and either bunched or 
topped. Turnips can be stored  at 32° to 35°F and at 90% to 95% 
relative humidity.

For further postharvest information on radish, rutabaga, and turnip, 
see Table 14. 



2018 Vegetable Crop Handbook for Southeastern United States 85

 Southernpeas originated in India in prehistoric times and 
moved to Africa, then to America. In India, southernpeas are 
known by 50 common names and in the United States are called 
“Field peas”, “Crowder peas”, “Cowpeas” and “blackeyes”, but 
southernpeas is the preferred name. Southernpeas require relatively 
warms soils for good germination.

Seeding and Spacing. Sow when soil temperature reaches 60°F 
and continue sowing until 80 days before fall frost. Seeding too 
early causes poor stands and you may need to replant. Bush types 
should be seeded 4 to 6 per foot or 30 to 50 pounds of seed per 
acre. Vining types should be seeded 1 to 2 per foot or 20 to 30 
pounds of seed per acre. Plant seeds 3/4 to 1 1/4 inch deep in rows 
spaced 20 to 42 inches apart depending on cultivation require-
ments. 

Fertility. Most soils will produce a good crop, but medium fertility 
with pH of 5.8 to 6.5 is desirable. High fertility produces exces-

sive vine growth and poor yields. Inoculants of specific N fixing 
bacteria may increase yield especially in soils where southernpeas 
have not been grown. Crop rotation or fumigation is important for 
nematode control.

SOUTHERNPEA PLANTING DATES (cont’d)
Spring Fall

AL North 4/15–7/31 NR
AL South 3/15–6/15 7/15–8/30
GA North 5/15–7/15 NR
GA South 3/15–5/15 7/15–8/30
KY East 5/10-6/15 NR
KY Central 5/5-7/1 NR
KY West 4/20-7/15 NR
LA North 4/15–7/31 7/1–7/31
LA South 4/1–5/31 7/15–8/15
MS North 4/15–7/15 NR
MS South 3/15–6/15 8/1–8/30

SOUTHERNPEAS (Vigna unguiculata)

VARIETIES1 AL GA KY LA MS NC SC TN
SOUTHERNPEAS
Blackeyes

Bettergro Blackeye 2, 4 A G S
California  Blackeye #5 2, 5 A G N S
Magnolia Blackeye 5 A L M
Queen Anne 2, 5 A G K L M N T

Pinkeyes
Coronet 2, 5 A S
Pinkeye Purple Hull 4 G L N S T
Pinkeye Purple  Hull - BVR 4 A G L M N T
QuickPick Pinkeye 2, 5 A G L M N S T
Texas Pinkeye A L
Top Pick Pinkeye 2 A G L M

Creams
Big Boy (cream/browneye) 5 S
Elite 2, 5 L T
Mississippi Cream 2, 5 L M T
Tender Cream 2, 5 S
Texas Cream 8 G M S T
Texas Cream 12 A G
Top Pick Cream A G L T
White Acre-BVR A G

Crowders
Clemson Purple N S
Colossus 80 2, 5 N S
Dixie Lee L N T
Hercules A G N S T
Knuckle Purple Hull G N S 
Mississippi Purple 3 A G K L M N S T
Mississippi Shipper 2, 3 A G L M N S T
Mississippi Silver 3 A G K L M N S T
Purple Tip Crowder S T
Top Pick Crowder A G L N
Zipper Cream 4 A G L M N S T

1 Abbreviations for state where recommended.
2 Suitable for mechanical harvest.

3 Semi-vining.                    5 Bush.
4 Vining 



86 2018 Vegetable Crop Handbook for Southeastern United States

SOUTHERNPEA PLANTING DATES (cont’d)
Spring Fall

NC East 3/25–6/15 8/1–8/30
NC West 4/15–7/15 NR
SC East 4/1–6/15 7/15–8/1
SC West 4/15-7/15 NR
TN East 5/10-7/15 NR
TN West 4/15-7/31 NR

Insect Management. Cowpea Curculio: At first bloom, make 
three insecticides applications at five-day intervals for curculio 
control.

Harvesting and Storage. Depending on variety and weather, har-
vest will begin 65 to 80 days after seeding and continue for 3 to 
5 weeks. Begin harvest when a few pods are beginning to change 
color and harvest only pods with well formed peas. This is the best 
stage for shelling and eating.  
 Southernpeas are sold in bushel hampers or mesh bags. Do not 
use burlap sacks because they are not properly ventilated. South-
ernpeas weigh 22 to 30 pounds per bushel. One person can harvest 
12 to 20 bushels per day if yields are average. Average production 
is 60 to 200 bushels per acre. See Table 14 for further postharvest 
information.
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Spinach may be divided by use into fresh and processed types.  
Spinach cultivars are either upright or spreading in habit and can 
be further subdivided by leaf type into savoy (wrinkled), crushed, 
crumpled, long-season, semi-savoy, and smooth varieties. The pro-
cessing types are usually smooth leaved; the semi-savoy types can 
be used for both purposes; while the fresh market prefers the savoy 
types. In addition spinach cultivars can be classified as being fast 
bolters or slow bolters. Spinach usually matures in 30 to 50 days. 

Geographic/Climate Requirements. Since spinach is a hardy, 
cool season plant growing best where temperatures are moderate. 
Spinach is frost tolerant and cold hardy to 20°F. Germination is 
maximized at 41°F (5°C) with emergence taking 23 days. Higher 
temperatures reduce germination. Spinach may be an early spring, 
late fall, or winter crop, where the conditions permit surviving 
winter killing temperatures. Longer day length triggers bolting. 

SPINACH PLANTING DATES 
Spring Fall

AL North 3/15–4/30 8/1–9/15
AL South 2/1–3/31 8/15–9/30
GA North 3/15–4/30 8/1–9/15
GA South 2/1–3/31 8/1–9/30
KY East 3/10-4/10 8/1-8/15
KY Central 3/1-4/1 8/15-9/1
KY West 2/15-3/15 9/1-9/15
LA North 2/1–3/15 9/1–11/15
LA South 2/1–3/15 9/15–11/15
MS NR NR
NC East 2/15–6/30 8/1–9/15
NC West 4/1–8/15 NR
OK 2/15–4/15 9/1–12/30
SC East 2/1–4/1 8/15–10/15
SC West 3/15–4/15 8/1–9/30
TN East 2/1-3/31 8/15-10/15
TN West 2/1-3/31 8/15-10/15

Soil and Fertilizer Requirements. Spinach is sensitive to acidic 
soils, preferring a pH range of from 6.0 to 7.5. Warmer sandy soils 
are preferred for overwintering spinach. Fertilizer is more import-
ant during the slower growing winter periods. Before any fertilizer 
is worked into a spinach field, careful soil sampling and analysis 
should be obtained to determine the levels of P and K. 

Cultural Practices. Spinach is usually direct seeded in rows using 
either precision methods and coated seed or regular drilled uncoat-
ed seed. In some areas spinach is simply broadcast on beds. The 
rate of germination fluctuates widely depending on methods of 
seeding but also upon the risk of damping-off. Despite the size of 
spinach seed, it is sown fairly shallowly, 0.8 to 1 inch (2 to 3 cm), 
in soil moisture conditions ranging from slightly above permanent 
wilting to field capacity.  
 Where spinach is pulled by hand for harvest, it is possible to 
select the larger, more vigorous plants, leaving space for the slow-
er, crowded plants to grow. Seeding rates for non-clipped: 10 to 14 
pounds/acre and for clipped: 18 to 25 pounds/acre. Spacing within 
rows is generally 12 inches. For smaller stands, sow 1 oz. of seed 
per 100 row feet. For smaller stands, average yields are 40 lb/100 
row feet, 152 cwt/ acre.
Irrigation and Drainage. The spinach plant is shallow rooted and 
therefore may become water-stressed if irrigation is not available 
between rain showers. More often than not the first irrigation is 
necessary to germinate the spinach seed. Since spinach is sensi-
tive to overwatering or waterlogging, provision for drainage either 
through seedbed preparation or tiling is essential. The large trans-
piring leaf surface of maturing spinach plants coupled with warm 
temperatures can readily deplete the available moisture reserves.

SPINACH (Spinacia oleracea)

VARIETIES1 AL GA KY LA MS NC OK SC TN
SPINACH

Baker 5 O
Bloomsdale Long Standing 2, 5 A G K N T
Bolero 5 N O
Crescent 7 O
Early Hybrid #7 2, 4, 6 A G N S
F91- 415 4, 7 O
F97- 154 4, 7 O
Greyhound 3, 4 L
Olympia 4, 5 O
Regal 4, 5, 7 O
Teton 4, 5 O
Tigercat 4 L
Tyee 3, 4 A G K L N S T
Unipak 151 3, 4, 5, 6 L
Whale 2, 4, 5 S

1 Abbreviations for state where recommended.
2 Savoy type.
3 Semi-savoy.

4 Downy mildew tolerance/resistance.
5 Bolting tolerant.
6 Cucumber Mosaic Virus tolerance/resistance.

7 White Rust tolerance/resistance.
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SPECIAL NOTES FOR PEST MANAGEMENT 
INSECT MANAGEMENT
Insect pests of spinach include: Aphids, Leaf miners, Cabbage 
loopers, mites, and Sweet corn maggots. Control methods include 
crop rotation, destruction of crop residues, and the use of pesti-
cides.

Seed Corn Maggot: To prevent maggot damage to spring-seeded 
plants, treat seed with an approved commercially available insecti-
cide or use a broadcast application of a soil-incorporated insecti-
cide. See the “Maggots” section in Soil Pests- Their Detection and 
Control. 

DISEASE MANAGEMENT 
Spinach is vulnerable to attacks by blight (CMV), downy mildew, 
leaf spot, damping-off, seed rot, nematodes, and root rot. Resis-
tant or tolerant cultivars help to ward off diseases. Where possible 
the use of the right seed dressing will protect the germinating seed 
and developing roots. Fumigation may sometimes be necessary, 
coupled with good rotational practices.

WEED MANAGEMENT 
Weed management is especially important in young spinach stands 
to reduce competition. Spinach competes poorly with many weeds, 
and the presence of weeds can significantly reduce yield. Growers 
should include both cultural and chemical controls for weed man-
agement, as no one practice consistently provides control.  

 Cultural controls include choosing a planting site that has 
low weed pressure, sanitation, and crop rotation. If field cultiva-
tion is necessary prior to planting, it should be shallow so as not 
to expose buried weed seeds to the sun. Consumer tolerance for 
weeds in bagged spinach is low; cultivation and hand-weeding are 
sometimes employed in addition to other controls. Hand-weeding 
is costly but is often the only option as the plants mature.  
 As with other leafy greens, herbicide options after seedlings 
have emerged are limited. I n addition, spinach is sensitive to dam-
age from certain herbicides, and should not be planted if residues 
may be present in the soil. Preplant application of an appropri-
ate herbicide is recommended. Proper identification of the weeds 
present in the field is crucial to selection of the best herbicide for 
the location, as there are few options, and none that address all the 
weed types that may be present.  
 Some growers have been able to reduce weed pressure with 
pre-irrigation, saturation of the field before the spinach seed is 
planted. This causes a flush of weeds to emerge, which can be 
eliminated by burning or herbicide application. The spinach seed is 
planted after the weedy plants have been removed with the expec-
tation of less competition.

HARVESTING AND STORAGE
See Table 14 For further postharvest information.
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SUMMER SQUASH (Cucurbita pepo)

VARIETIES1 AL GA KY LA MS NC SC TN
SUMMER SQUASH
Yellow Crook Neck

Destiny III 3, 4, 5, 6 A G K L N S T
Dixie A L N S T
Gentry A G K L M N S T
Gold Star 6, 8 A G N
Prelude II 3, 4, 5 A G K L N S T
Supersett 2, 4, 5 A L M N S T

Yellow Straight Neck
Cheetah 2, 4, 8 A L N S T
Conqueror III 3, 4, 5, 6, 7 A G K T
Cougar 4, 5, 7 A K L N S T
Daisey A
Enterprise A G N S T
Fortune 2 K N T
Goldbar A M N S T
Lioness 4, 5, 6, 7 G K L N T
Multipik 2, 4, 5 A K L N S T
Solstice 4, 5 A G L N S T
Superpik 2, 4, 5 A L N S T

Zucchini
Cashflow N T
Desert 6, 9 S
Elite A N S T
Esteem 4,5,7,8 A
Goldie 9 A G S
Judgement III 3, 4, 5, 6 A G K N T
Justice III 3, 4, 5, 6 A G K N
Leopard 4, 7 N S T
Lynx 4, 5, 7 T
Paycheck 4, 5, 6, 8 A G K N T
Payroll 4, 5, 6, 7 A G K M N S T
Payload 4, 5, 6, 8 A G N S T
President S
Sebring 8, 9 A L
Senator A L M S T
Spineless Beauty A K M N S T
Spineless Perfection 4, 5, 8 A G N S
SV6009YG 4, 5, 6, 8 A G N S

Tigress 4, 5, 7 A K M N S T
Zephyr 2 (bi-color) A G K L N T

Grey Zucchini
Ishtar A G T

Scalloped
Patty Green Tint A L N S
Peter Pan A K N S T
Scallopini A G L N
Sunburst A G K L N S T
Total Eclipse A T

1 Abbreviations for state where recommended.
2  Py - Precocious yellow gene; has a prominent  

yellow stem.
3 Transgenic.

4 Zucchini Yellows Mosaic virus tolerance/resistance.
5 Watermelon Mosaic virus tolerance/resistance.
6 Cucumber Mosaic Virus tolerance/resistance.

7 Papaya Ringspot Virus tolerance/resistance.
8 Powdery mildew tolerance/resistance.
9 Yellow zucchini.



90 2018 Vegetable Crop Handbook for Southeastern United States

Seed Treatment. Check with seed supplier to determine if seed 
has been treated with an insecticide and/or fungicide. Information 
on seed treatments can be found in SEED TREATMENTS section 
starting on page 239.
Seeding, Transplanting, and Spacing. Use 4 to 6 pounds of seed 
per acre. Seed or container-grown transplants are planted when 
daily mean temperatures have reached 60°F. Seed as indicated in 
following table. Early plantings should be protected from winds 
with row covers, rye strips, or wind breaks. Space rows 3 to 6 feet 
apart with plants 1.5 to 2.5 feet apart in the row.

SUMMER SQUASH PLANTING DATES 
Spring Fall

AL North 4/15–8/15 8/1–8/30
AL South 3/1–4/30 7/15–9/15
GA North 5/1–8/15 NR
GA South 3/1–4/30 7/15–9/15
KY East 5/15-7/15 NR
KY Central 5/10-8/1 NR
KY West 4/20-8/15 NR
LA North 3/15–5/15 7/15–8/31
LA South 3/1–5/15 8/1–9/15
MS North 4/15–6/15 7/25–8/14
MS South 2/15–5/1 8/14–9/14
NC East 4/1–5/30 7/15–8/15
NC West 5/15–7/31 NR
SC East 3/15-7/30 8/1–8/30
SC West 4/15–7/30 7/30–8/15
TN East 5/10-8/1 NR
TN West 4/15-7/15 NR

Mulching. Plastic mulch laid before field planting conserves mois-
ture, increases soil temperature, reduces mechanical damage to 
fruit, and increases early and total yield. Plastic should be applied 
on well-prepared planting beds. The soil must be moist when lay-
ing the plastic. Black plastic mulch can be used without a herbi-
cide. In most situations, 50 percent of the nitrogen(N) should be in 
the nitrate (NO3) form.  
 Reflective, plastic mulches can be used to repel aphids that 
transmit viruses in fall-planted (after July 1) squash. Direct seeding 
through the mulch is recommended for maximum virus protection.  
 Growers should consider drip irrigation. See the section on 
“Irrigation” in this handbook. 

SUGGESTED FERTIGATION SCHEDULE FOR SUMMER 
SQUASH*
(N:K;1:2)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 24.0 24.0
0–14 0.9 1.8 36.6 49.2
8–28 1.3 2.6 54.8 85.6
29–63 1.5 3.0 107.3 190.6
* Adjust based on tissue analysis.

ALTERNATIVE FERTIGATION SCHEDULE FOR SUMMER 
SQUASH*
(N:K,1:1)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 24.0 24.0

0–7 1.0 1.0 31.0 31.0
8–21 1.5 1.5 52.0 52.5
22–63 2.0 2.0 136.0 136.5
*Adjust based on tissue analysis.

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Cucumber Beetle: Cucumber beetles cause direct feeding damage 
to the foliage. Young plants need to be protected with insecticide 
as soon as they emerge or are transplanted.

Squash Vine Borer: Pheromone baited sticky traps can be used 
soon after planting to monitor the activity of the adult moths. Start 
inspecting plants closely for squash vine borer eggs (1mm [1/25 
inch] diameter oval, flattened, dull-red to brownish) as soon as 
moths are caught in the traps. The first application of insecticide 
should occur when eggs begin to hatch or just prior to hatching. 
Applications should be made in afternoons or evenings after flow-
ers close to reduce the spraying of valuable pollinators, especial-
ly bees. If pheromone traps are not used, a preventive treatment 
should be applied when vines begin to run. Re-apply insecticide 
every seven days for four weeks. Continue monitoring the phero-
mone traps into August to detect the emergence of the new moths. 
When moths are caught, inspect plants for second-generation 
eggs, and begin the insecticide applications when eggs first begin 
to hatch or just prior to hatching.

Aphids: Aphid feeding can delay plant maturity. Thorough spray 
coverage, especially on the underside of the leaves is import-
ant. Treat seedlings every five to seven days, or as needed. The 
transmission of plant viruses by aphids has the potential to be 
the most damaging to the crop. Unfortunately, insecticide use for 
aphids does not reduce the spread of virus. A better approach is 
the application of Stylet Oil to fill tiny grooves between the leaf 
cells. When the aphid probes the leaf surface, its stylet must pass 
through a layer of oil. This reduces the infectivity of the virus 
resulting in less disease in the squash plant. The application of 
Stylet Oil can delay virus infection, but requires application every 
other day, thorough coverage and high-pressure sprays. Also, refer 
to the preceding “Mulches” section for information on metallized 
reflective mulch used to repel or disorient aphids that can spread 
viruses.

Squash Bug: Begin scouting shortly after plant emergence. Treat 
every 7 to 10 days when adults or nymphs appear. The control of 
squash bugs is particularly important where yellow vine disease 
occurs since squash bugs vector the pathogen responsible for this 
disease.

Spider Mites: Mite infestations generally begin around field mar-
gins and grassy areas. CAUTION: DO NOT mow these areas after 
midsummer because this forces mites into the crop. Localized in-
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festations can be spot-treated. Note: Continuous use of pyrethroid 
sprays may result in mite outbreaks.

DISEASE MANGEMENT
Cucurbit Downy Mildew Forecasting System: Cucurbit downy 
mildew (CDM) is a devastating foliar cucurbit disease.  While 
difficult, if not impossible to control, CDM can be prevented by 
using effective IPM practices.  A useful tool for prevention of 
CDM is the CDM forecasting system.  This program depends on 
the accurate reporting of CDM in the field as well as the monitor-
ing of over 50 strategically placed sentinel plots.  These plots are 
monitored by Plant Pathologists at multiple Land Grant Univer-
sities throughout the United States and Canada.  Forecasts of the 
epidemic movement of the disease are generated 3 times a week.  
Risk maps are produced from these forecasts.  For forecasts, maps, 
local contacts and other helpful information please visit our web-
site, http://cdm.ipmpipe.org.  If you think you have CDM, please 
contact your local Extension office.

Viruses (CMV, WMV, PRSV and ZYMV): Plant infection by virus-
es often causes squash fruit to be distorted or off-color render-
ing them unmarketable. Certain yellow-fruited varieties contain 
the precocious (Py) gene. The varieties are distinguished by their 
yellow stem. Varieties with the Py gene should be used for late 
spring or summer plantings since viruses are more prevalent in the 
summer than spring plantings. The Py varieties can normally mask 
virus fruit symptoms of certain viruses for several harvests. Use 
resistant varieties where possible, but even these may not escape 
virus.

WEED MANAGEMENT
See the previous “Mulching” section for further information on 
weed control under clear plastic mulch.

For Seeding into Soil without Plastic Mulch. Stale bed tech-
nique: Prepare beds 3 to 5 weeks before seeding. Allow weed 
seedlings to emerge and spray with paraquat a week prior to seed-
ing. Then seed beds without further tillage.

For Soil Strips between Rows of Plastic Mulch. Use the follow-
ing land preparation, treatment, planting sequences, and herbicides 
labeled for squash, or crop injury may result.

1.  Complete soil preparation and lay plastic and drip irrigation be-
fore herbicide application.

2.  Spray preemergence herbicides on the soil and the shoulders 
of the plastic strips in bands before weeds germinate. DO NOT 
APPLY HERBICIDE TO THE BED SURFACE OF THE 
PLASTIC. Herbicides may wash from a large area of plastic 
into the plant hole and result in crop injury.

3.  Incorporate herbicide into the soil with1/2 to 1 inch of rainfall 
or overhead irrigation within 48 hours of application and BE-
FORE PLANTING OR TRANSPLANTING.

4.  Apply selective postemergence herbicides broadcast or in bands 
to the soil strips between mulch to control susceptible weeds. 

POLLINATION
Honey bees are important for producing high yields and quality 
fruit. Populations of pollinating insects may be adversely affected 
by insecticides applied to flowers or weeds in bloom. Apply insec-
ticides only in the evening hours or wait until bloom is completed 
before application. See section on “Pollination” in the General 
Production Recommendations.

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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SWEET CORN (Zea mays)

VARIETIES1 AL GA KY LA MS NC SC TN
CORN, SWEET
White - Early

Silver Princess (se) A N T
Sweet Ice (se) A G K N S
White Out (se) T

White - Mid-Season
Argent (se) G K L N T
Avalon (se) A K T
Biscayne (sh2) A K N S
Devotion (sh2) A N T
Ice Queen (sh2) A G K L S
Munition (sh2) A K N S
WH0809 (sh2) 

2 G T
Xtra-Tender Brand 372A (sh2) A G S T
Xtra-Tender Brand 378A (sh2) G N S T

White - Late season
Silver King (se) A N S T
Silver Queen (su) A G K L M N S T
WSS 0987 (sh2) 

2 G L N T
Yellow - Early

Bodacious (se) M N S T
Mirai 130Y (sh2) A G M N S T
Seneca Horizon (su) A G L M N T
Xtra-Tender XT 372A (sh2) A M S

Yellow - Mid-Season
Golden Queen (su) S
GH0851 (se) 2 A G K N S T
GSS 0966 (sh2) 

2 A G L N S
Honey Select (se) A G K T
Incredible (se) L M N S T
Merit (su) A G K L M N S T
Passion  (sh2) A G
Passion II (sh2) 

2, 3 A G K N
Summer Sweet 7210R (sh2) A M N
Vision (sh2) A M S T

Bicolor - Early
Lancelot (se) A N S T
Precious Gem (se) A L N S T
Temptation (se) A N S T
Temptation II (se) 2, 3 A N
Xtra-Tender Brand 270A (sh2) S

Bicolor - Mid-Season
Awesome XR (sh2) A G N T
BC 0805 (sh2)

2 G K  T
BSS 0977 (sh2)

2 A G K L N S T
BSS 0982 (sh2)

2 G K L
Cameo (sh2)

2 K L T
Mirai 301BC (sh2) K L M S T

Mirai 350 BC (sh2) A M

Montauk (sh2) K T
Obsession (sh2) A G K N S T
Obsession II (sh2)

 2, 3 A G K L M N S T
Providence (sh2) K T

Rainier (sh2)
 2 A

Sweet Chorus (se)  A G N T
Sweet G90 (su) L M N S T
Sweet Rhythm (se)  A G S
Xtra-Tender Brand 281A (sh2) A M N S

1 Abbreviations for state where recommended. 2 BT sweet corn (transgenic). 3 RoundUp Ready sweet corn (transgenic).
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 There are three primary genes contributing to sweetness in 
sweet corn. They are; normal sugary (su), sugary enhanced (se), 
and supersweet or shrunken-2 (sh2).  
 Normal sugary sweet corn (su) has been enjoyed for many 
years. Su sweet corn is known for its creamy texture and mild sugars; 
however, sugars in these cultivars are rapidly converted into starch if 
not cooked the day of harvest. These cultivars are commonly sold in 
farmer’s markets and roadside stands. Examples of cultivars of the 
normal sugary sweet corn are ‘Silver Queen’ (white kernel), ‘Merit’ 
(yellow kernel) and ‘Butter and Sugar’ (bicolor kernel).  
 The sugary enhanced (se) sweet corn gene, known under trade 
names such as Everlasting Heritage have varying degrees of in-
creased sugar content with a creamier kernel texture as compared 
to su sweet corn types. This translates into increased sweetness 
with a smoother kernel texture. Another advantage is that se sweet 
corn types maintain their quality for a longer period of time than 
normal sugary sweet corn types (su).  
 Cultivars of “Supersweet” or “shrunken” sweet corn (sh2) de-
rive their name from the appearance of the dried kernel which is 
much smaller than kernels of su or se sweet corn types.  Recently 
germination of sh2 sweet corn cultivars has been improved and is 
now comparable with the su and se types. Seed of supersweet (sh2) 
sweet corn cultivars should be handled very gently and the use of 
plateless planter is recommended to prevent damage to seed. Many 
older supersweet cultivars require warm soil (70°F or higher) to 
germinate since they are less vigorous than the se or su genotypes. 
Supersweet sweet corn (sh2) cultivars have a crunchier kernel, are 
sweeter than su and se cultivars, and will delay the conversion of 
sugar to starch extending their shelf life. 
 Xtra-tender, Ultrasweet, and Triplesweet are names for the 
latest development in sweet corn cultivars.  These new types of 
sweet corn combine the genetics of sh2, se, and su genotypes. 
These cultivars are high in sugar levels, hold well in storage, and 
have a pericarp which is tender (this improves the eating quality of 
the sweet corn). Plant these cultivars using the same recommenda-
tions as those of the sh2 types of sweet corn.

Isolation requirements for the sweet corn genotype are important 
in order to obtain the highest quality sweet corn. Supersweet (sh2) 
sweet corn must be isolated by a distance of 300 feet or 12 days 
difference in silking date to avoid cross pollination from field corn, 
pop corn, normal sugary (su), and/or sugar enhanced (se) types. 
Failure to properly isolate the sh2 genotype will result in it produc-
ing starchy, tough kernels. Isolation of sugary enhanced from nor-
mal sugary sweet corn types is recommended to maximize quality; 
however, quality is usually very minimally affected should cross 
pollination occur. It is recommended that augmented sweet corn 
types be isolated from all other sweet corn types for best quality. 
 Another important development in sweet corn cultivar devel-
opment is the incorporation of the BT gene (called BT sweet corn). 
BT sweet corn has been genetically modified by incorporating a 
small amount of genetic material from another organism through 
modern molecular techniques. In sweet corn, the incorporated BT 
genes is particularly effective in providing protection against Eu-
ropean corn borer and corn earworm. The protein produced by the 
BT gene is very selective, generally not harming insects in other 
orders (such as beetles, flies, bees, or wasps) but more importantly 
this protein is safe for consumption by humans, other mammals, 

fish, and birds. Syngenta Seeds has incorporated the BT gene into 
several sweet corn cultivars that are sold commercially under the 
trade name of Attribute followed by a series of numerals to identify 
the cultivar. Certain restrictions such as isolation, minimum acre-
age requirements, and destruction of the crop are part of the terms 
of contract when purchasing BT sweet corn seed.   
 In general, when selecting a cultivar, be sure to evaluate its 
acceptance in the market. Plant small acreages of new cultivars to 
test market their acceptance.

Seed Treatment. Check with seed supplier to ensure seed was 
treated with an insecticide and fungicide. Information on seed 
treatments can be found in SEED TREATMENTS section starting 
on page 239.

Seeding and Spacing. Seed is sown as early as February in more 
southern regions on light, sandy soils. Use a high vigor seed va-
riety for early plantings. Seed is drilled in the field about 1 inch 
deep. Varieties are spaced 30 to 42 inches apart between rows de-
pending on cultural practices, equipment, and seed size.  In-row 
spacings range from 6 to 12 inches apart, with small-eared, early 
seasons varieties planted closest.  

SWEET CORN PLANTING DATES
Spring Fall

AL North 4/15–5/30 NR
AL South 2/1–4/30 7/15-8/15
GA North 4/15–4/30 NR
GA South 2/1–3/31 7/15–8/15
KY East 5/1-6/15 NR
KY Central 4/20-7/10 NR
KY West 4/10-7/20 NR
LA North 3/1–5/15 NR
LA South 2/15–5/1 NR
MS North 3/20–4/9 NR
MS South 2/21–3/14 NR
NC East 3/15–4/30 NR
NC West 4/15–6/15 NR
SC East 3/1–4/15 NR
SC West 3/30–5/30 NR
TN East 4/15-6/30 NR
TN West 4/15-6/15 NR

Mulching. The use of clear plastic mulch will improve stands, 
conserve moisture, and produce earlier maturity. Corn is seeded 
in the usual manner, except 10 to 20 days earlier in double rows 
14 inches apart and on 5- to 6-foot centers. Apply herbicide and 
then cover with clear, 4-foot-wide plastic. Allow plastic to remain 
over plants for 30 days after emergence, then cut and remove 
plastic from field. Plants can then be cultured in the usual manner. 
A nematode assay is recommended before using this system. If 
nematodes are present in the soil, control measures are necessary 
before planting. Use a high vigor seed variety to avoid uneven and 
reduced stand.

Minimum Tillage. No-tillage is the most commonly used mini-
mum tillage practice with sweet corn. No-till planters currently 
in use with row crop production will plant sweet corn seed with 
minimal modifications. Type of winter cover crop residue can af-
fect sweet corn seed depth. Inspect seed placement and adjust for 
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correct depth. Early spring planting with no-tillage in sweet corn 
may delay growth and days to harvest. Planting after soils warm 
in the spring will improve vigor. Use of small grain cover residue 
may require additional nitrogen (20 to 30 lbs N/acre in addition to 
the normal recommendation) if cover crop is fairly mature when 
killed. No additional nitrogen above recommendations is required 
if a legume cover crop (hairy vetch, winter peas, or crimson clo-
ver) is used as residue.

SPECIAL NOTES FOR PEST MANAGEMENT
(listed as “Corn, Sweet” in the Pest Management section)

INSECT MANAGEMENT
Corn Earworm (CEW): CEW initiates egg laying when the 
plants begin to silk and ends when the silks wilt. Eggs are laid sin-
gly on the fresh silks. Begin to control CEW when 10% of the ears 
are silked. Repeat sprays at three to five day intervals until 90% of 
the silks have wilted. Control is more difficult late in the season. 
Direct sprays toward the middle third of the plant. Corn hybrids 
having a long, tight-fitting shuck appear to suffer less damage than 
those with loose shucks. 
 Another management tactic for CEW and European corn bor-
er (ECB) control is the use of BT sweet corn. These hybrids pro-
duce their own natural insecticide for control of these pests. How-
ever, under high pressure, supplemental sprays may be needed to 
achieve damage-free ears. Minimum acreage and resistance man-
agement practices are required with BTs sweet corn. Some markets 
may not accept these hybrids.

Corn Flea Beetle: Flea beetles transmit a bacterial wilt disease, 
known as Stewart’s Wilt, and these beetles are numerous after mild 
winters. Treat susceptible varieties at spike stage when 6 or more 
beetles per 100 plants can be found. Repeat every 3 to 5 days as 
needed. Note: Soil-applied insecticides may be ineffective during 
the first week of plant growth if soil temperatures are cool. Foliar 
applications of an insecticide may be necessary during this period.

European Corn Borer (ECB): Thorough spray coverage in whorls 
and on plants is essential. Many insecticides are highly toxic to 
bees. Granular formulations, if applied over the whorl, are general-
ly more effective than liquid formulations for ECB control.

Sap Beetle (SB): Loose-husked varieties tend to be more suscep-
tible to sap beetle attack. Ears damaged by other insects attract SB. 
Begin sampling at pollen shed and treat when 5% of the ears have 
adults and/or eggs. Note: Insecticides used for worm control at silk 
may not control SB infestations.

Fall Armyworm (FAW): Direct granules over the plants so that they 
fall into leaf whorls when FAW first appear and repeat application, 
if necessary. For foliar spray applications, high-spray gallonage 
(50 to 75 gallons per acre) is necessary for effective FAW control.

INSECT MANAGEMENT DECISION-MAKING
Whorl/Tassel Infestation: In general, insect larval feeding (ECB 
and FAW) during the whorl stage of sweet corn development has a 
greater impact on early planted, short-season varieties. For ECB on 
early plantings, apply first spray or granular application when 15% 
of the plants show fresh feeding signs. Additional applications may 
be necessary if infestation remains above 15%. An early tassel 
treatment is usually more effective than a whorl treatment because 
larvae are more exposed to the chemicals. 
 The impact of infestation on mid-and late-season plantings de-
pends on the stage of the plants when the infestation occurs. Treat 
for FAW during the early whorl stage when more than 15% of the 
plants are infested. During mid- to late-whorl stages, treatment 
for both FAW and ECB may be necessary if more than 30% of the 
plants are infested. Treat fields in early tassel stage if more than 
15% of the emerging tassels are infested with ECB, FAW, or young 
corn earworm (CEW) larvae.

Ear Infestation: Direct sampling for CEW, FAW, and ECB during 
silking is not practical because of the low thresholds for ear dam-
age. Begin treatment when 10% of the ears show silk. If CEW pop-
ulations are heavy, it may be necessary to begin treatments when 
the very first silks appear. Silk sprays should continue on a sched-
ule based on area blacklight and pheromone trap counts, geograph-
ical location, and time of year. Early in the season, silk sprays may 
be required on a 3- to 6-day schedule. When CEW populations are 
heavy, it may be necessary to treat on a 1-to 3-day schedule. Ap-
plications during low populations can end up to 5 days before last 
harvest. During heavy populations and high temperatures, treat-
ments will need to be made according to the legal “days to har-
vest” of the chemical.  
 For best control during heavy populations, maximize the gal-
lonage of water per acre, use a wetting agent, and make applica-
tions with a high pressure sprayer (200+ psi) with drop nozzles 
directed at the silks. 

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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SWEETPOTATO (Ipomoea batatas)

VARIETIES1 AL GA KY LA MS NC SC TN VA
SWEETPOTATO
Beauregard 2, 5, 6, 8, 9, 11 A G K L M N S T V
Bayou Belle 2, 6, 7, 8, 8, 11 A L M S
Bonita 3, 6, 7, 8, 9, 12 A L M N S V
Burgundy 2, 6, 7, 8 N V
Carolina Ruby 2, 6, 8 N T V
Covington 2, 6, 7, 11 A G K M N S V
Evangeline 2, 5, 6, 7, 8, 11 G L M N V
Hernandez 2, 6, 7, 8, 11 A G K N S
Japanese/Grand Asia 4, 7, 11 N
Jewel 2, 7, 8, 9, 10, 11 A G K M N S V
Murasaki 4, 6, 7, 8, 9, 11 A K N
O’ Henry 3, 5, 6, 8, 9, 11 A K M N V
Orleans 2, 6, 8, 9, 11 A L M N S V
White Hayman 3 A N
1 Abbreviations for state where recommended.
2 Red or copper skin, orange flesh.
3 Tan or cream, white flesh.
4 Purple skin, white flesh.

5 Sclerotial blight resistance.
6 Soil rot resistance.
7 Root knot resistance.
8 Fusarium wilt resistance.

9 Rhizopus resistance.
10 Bacterial soft rot resistance.
11 Fusarium root rot resistance.
12 Suitable choice for organic production.

Variety Selection. Selection of a variety depends on the intended 
market. Most varieties require 90 to 150 days to produce maxi-
mum yields. Sweetpotatoes are cold sensitive and should not be 
planted until all danger of frost is past. The optimum temperature 
to achieve the best growth of sweetpotatoes is between 70°F and 
88°F, although they can tolerate temperatures as low as 55°F and 
as high as 105°F.

Soil. Well-drained sandy and sandy loam soils will produce the 
best-shaped sweetpotatoes. Avoid using heavy soils. Soils with 
high levels of organic matter can promote scurf. Use long rotations 
to decrease the incidence of scurf and infection from Fusarium 
wilt. Avoid fields that have produced a crop of sweetpotatoes in the 
past two years and fields that have high nematode populations and 
are seriously eroded or grassy. Select a soil that is well drained but 
not prone to drought. Waterlogged, poorly drained soils prevent 
roots from obtaining sufficient oxygen, which can cause “souring” 
of roots.

Fertilizer and Lime. Get a soil test. The optimum pH range is 5.8 
to 6.2. If your soil needs lime, incorporate the appropriate amount 
several months before planting. This will allow sufficient time for 
the lime to increase your soil’s pH.  
 Broadcast or band half of the required nitrogen (N) before 
planting and then sidedress the remainder at layby when the vines 
begin to run. An appropriate total seasonal rate of N range for 
sweetpotato is between 40 and 80 pounds per acre.  When apply-
ing N, apply between 150 to 200 pounds of potash per acre for 
the growing season.  Some varieties require less N fertilizer than 
others. For the variety Beauregard, 50 pounds per acre per grow-
ing season is sufficient while for the variety Covington, 80 pounds 
per acre in preferred. Follow the recommended rate of fertilizer 
because high fertilizer concentrations may result in salt burn and 
plant damage. Additionally, applying surplus fertilizer can cause 

excessive vine growth and be a waste of resources due to added 
costs that will not result in higher yields.

CROP ESTABLISHMENT
Propagating. Sweetpotatoes are propagated from sprouts or slips 
(vine cuttings). Only purchase certified, disease-free seed stock or 
slips. Select seed (the word seed refers to the roots used for slip 
production), that is free from insect and disease damage, that has 
a uniform flesh with variety appropriate skin color, and that is free 
from veins. Your profitability depends on starting with the highest 
quality seed stock available. Using quality roots for seed is essen-
tial for producing quality sweetpotatoes. Quality sweetpotatoes are 
not produced from poor-quality seed. 
 In most years, it is not possible to purchase sufficient certi-
fied seed stock to produce slips for your entire planned production. 
Thus, seed must be saved from each year’s crop. When possible, 
isolate your seed planting from that of your commercial planting to 
minimize viruses. Save seed from the highest quality roots that you 
produce. Carefully inspect roots for defects (no off-types), disease, 
insect damage, etc., as listed above. Each year purchase a portion 
of your required seed stock for slip production as certified seed, 
supplementing your total need with seed from the previous year’s 
crop. Certified slips are available from several growers in around 
the Southeastern US. Consult your local Extension office for infor-
mation. 

Presprouting. Presprouting is a technique that produces two to 
three times more slips than seed stock that is not presprouted. 
Some refer to presprouting as “waking up” the sweetpotatoes after 
they have been in storage. Presprouting encourages more prolific 
sprouting in roots. This can decrease production costs by decreas-
ing the amount of seed stock required. In addition to increasing 
the number of slips produced, presprouting produces slips faster. 
Conditions required for presprouting are similar to those required 
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for curing sweetpotatoes. Presprouting involves placing seed stock 
in a controlled storage area, such as a curing room. You must be 
able to control temperature and relative humidity and be able to 
provide ventilation. Be sure that you are able to replace the air one 
to two times per day because the roots require a significant amount 
of oxygen to facilitate presprouting. A rule of thumb: if there is not 
enough oxygen for a match to stay lit, there is likely not enough 
oxygen for the sweetpotatoes. To presprout, place seed stock in a 
presprouting room for 21 to 35 days at 70 to 80°F with 90% rela-
tive humidity. Spraying the walls and floors with water two times 
per day can help maintain relative humidity. Mechanical humidifi-
ers (automatic humidifiers, misting systems) can help establish and 
maintain the required relative humidity. Avoid humidity near 100 
percent or wetting of the surface of the roots as this can lead to the 
development of rots.

Bedding. Provide 4 to 5 pounds of 8-8-8 or 10-10-10 type fertil-
izer per 100 square feet of bed area. Treat seed with appropriate 
fungicides to prevent bedding root decay. After presprouting, place 
roots into beds, being careful not to damage them. Be sure to cover 
roots completely with 2 to 3 inches of soil. Do not be concerned if 
a few sprouts are above the soil line. Keep beds moist but not wet. 
After planting roots, cover beds immediately with black or clear 
plastic to warm the soil. Punch holes in plastic for ventilation as 
needed. Slips are ready to harvest when they have 6 to 10 leaves (8 
to 12 inches long) and adventitious roots are initiated (roots pro-
jected from the nodes or joints of the stem). Slips from presprouted 
roots are generally ready one week earlier. 

Preparing Slips for Transplanting. To harvest, cut the slips about 
1 inch above the bed surface. Cutting is preferred to pulling slips. 
Always pull the knife up and away from the soil to prevent con-
tamination from the seedbeds from moving into the production 
field. Clean knives frequently by dipping them into a 1:1 (v/v) 
solution of bleach and water. This will also prevent the spread of 
diseases from the seedbed into the field. Set the slips in the field 
within three days after harvesting them from the plant beds.  About 
500 slips can be produced from one bushel of seed. One bushel of 
seed requires 20 to 30 square feet of bed area. 

Transplanting. Avoid planting slips until all danger of frost is past 
because they are very frost sensitive. Beds should be 4 to 8 inches 
high and as wide as equipment will allow. Narrow beds tend to 
dry quickly and may reduce overall yields. High beds will aid in 
promoting drainage, thus preventing water damage to roots. The 
most economical method to set a large number of plants is with a 
mechanical transplanter. Space slips 6 to 16 inches apart with-
in rows spaced 3½ to 4 feet apart on row centers. The number of 
slips needed per acre will depend on your desired spacings. Be 
sure to manage water carefully to avoid transplant shock. Slips set 
more widely apart in-row will facilitate root enlargement, while 
closer in-row spacing results in increased competition and delay 
root sizing.

SWEETPOTATO PLANTING DATES
AL North 5/1–6/30
AL South 3/15–5/15
GA North 5/15–6/15
GA South 4/1–6/15
KY East 5/20-6/1 
KY Central 5/10-6/10
KY West 5/1-7/15
LA North 5/1–6/30
LA South 4/15–6/30
MS 4/25–5/20

NC East 5/1–7/15
NC West 5/25–6/30
SC East 4/15–6/15
SC West 5/1–6/15
TN East 5/15-6/30
TN West 5/1-6/30
VA East (coastal) 5/15-6/30
VA West (mountains) 6/1-6/20

 

SPECIAL NOTES FOR PEST MANAGEMENT
INSECT MANAGEMENT
Lepidoptera Larvae: Sweetpotato hornworm, corn earworm, 
southern armyworm, yellowstriped armyworm, beet armyworm, 
fall armyworm, and soybean looper all feed on foliage leaving 
small to large holes. In plant beds and newly set fields, dam-
age may be serious. Mid to late season foliar feeding may reduce 
yields or delay sizing of roots when coupled with plant stress. 
After harvest, larvae may continue feeding on sweetpotatoes left 
in the field and in storage. Apply insecticide to plant beds and in 
fields as needed. Cuttings should be free of insects before plant-
ing. Where worms are abundant at harvest, spray fields 2 to 3 days 
before digging. Remove harvested sweetpotatoes from the field 
immediately.
Cucumber Beetles (rootworms): Adults and larvae of the banded 
cucumber beetle, Diabrotica balteata, and the spotted cucumber 
beetle, Diabrotica undecimpunctata feed on sweet potato. Both 
species are highly mobile and will also feed on several other host 
plants including, various vegetable plant species, soybeans, and 
corn. Adult beetles feed on sweet potato foliage, creating irregu-
lar holes in the leaves. Adult beetles lay eggs in the soil and lar-
vae developing in the soil feed on developing sweet potato roots. 
Feeding on the roots can occur throughout the production season, 
but damage from these insects increases late season. Feeding in-
jury results in unsightly blemishes on the roots at harvest. The lar-
val stage lasts from 8-30 days depending on the temperature and 
food supply. Pupae are found just below the soil surface. Adults 
will emerge in approximately one week. Numerous generations 
of these insects can develop and injure sweet potatoes throughout 
the production season. Soil applied insecticides can reduce dam-
age from these insects if applied close to planting. Adults should 
be scouted weekly during the production season and labeled in-
secticides should be applied when the number of beetles sam-
pled reaches or exceeds the treatment threshold of 2 beetles/100 
sweeps.

Tortoise Beetle: Generally, damage by tortoise beetles threatens 
newly set plants or plants under stress. Leaves of infested plants 
are riddled with large, round holes. Adults and larvae which feed 
on sweetpotato foliage include: mottled tortoise beetle, striped 
tortoise beetle, and argus tortoise beetle, blacklegged tortoise, and 
golden tortoise beetle. Isolate plant beds and control morningglory. 
Monitor movement of ornamental sweetpotatoes which often con-
tain tortoise beetles and other insects. Apply insecticides to young 
plants if needed. Control beetles in plant beds and fields.
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Sweetpotato Weevil: This is the most serious worldwide pest of 
sweetpotatoes. Adults and larvae feed on foliage, but prefer stems 
and roots. Infested sweetpotatoes are riddled with small holes and 
galleries especially in the stem end. They turn bitter and are unfit 
for consumption by either humans or livestock. Use only “seed” 
and plants produced in approved and trapped weevil-free areas. All 
purchased roots/plants, including those produced out-of-state, must 
be certified. Use pheromone traps in plant beds, greenhouses, and 
in fields to detect sweetpotato weevil. Some varietal tolerance ex-
ists. Chemical control with weekly or biweekly sprays is difficult. 
South Carolina has a strict monitoring and quarantine program in 
place to maintain these weevil-free production areas. 

Sweetpotato Flea Beetle: Adult beetles overwinter in debris, 
along fence rows, and at the edges of wooded areas. In the spring, 
eggs are laid in the soil near host plants. There are several genera-
tions per year. Adults feed on foliage leaving channels on the upper 
leaf surfaces. Larvae feed on roots etching shallow, winding, sunk-
en trails on the surface, which enlarge, darken and split. Monitor 
adults with yellow sticky cups. Control morningglories and weeds 
along field margins and plow under crop debris. Use resistant or 
tolerant varieties. Beauregard is very susceptible to flea beetles. In 
fields with a history of infestation use a preplant or a side-dressed 
soil insecticide over the foliage up to the last cultivation. Control 
adults with insecticides.

Whitefringed Beetle: Larvae feed on roots causing damage sim-
ilar to that of wireworms and white grubs. Only flightless, female 
adults occur and feed at the base of plants leaving scars on the 
stem. They also feed and notch leaves. They are most active in Ju-
ly and August and produce eggs in groups without mating. Avoid 
infested fields and rotate crops. Only grasses are not suitable as 
hosts. Monitor for adults or leaf notching. Limited control may 
be achieved by using tolerant varieties, foliar insecticides applied 
every two weeks and soil insecticides. Record whitefringed beetle 
sites and do not plant sweetpotatoes in these locations.

Wireworms: Tobacco wireworm, southern potato wireworm, corn 
wireworm leave small, irregular, shallow or deep holes in the sur-
face of sweetpotato roots. Larvae are identified by differences in 
their last abdominal segment. Wireworm adults (click beetles) lay 

their eggs in grassy, undisturbed soil. Adults feed on weed seeds 
(pigweed) and corn pollen. Avoid land previously in sod or fallow. 
Wireworms may be detected prior to planting using corn, wheat, 
or oatmeal bait stations. If necessary, broadcast and incorporate a 
preplant insecticide, or use a granular material at root swell. Timed 
foliar sprays are of limited value, as adults do not feed on sweet-
potato and are only controlled when sprays contact adults or larvae 
move into a treated area. Control weeds and do not allow them to 
mature to seed. Resistant varieties are available. Avoid planting in 
fields with corn wireworm. Avoid planting behind corn, grain, and 
grain sorghum. Tobacco wireworm adults can be monitored with 
yellow sticky cups. Wireworm adults are attracted to black-light 
insect traps.

White Grubs: These can cause large, shallow, irregular damage 
on the surface of sweetpotatoes. Species include Japanese beetle, 
spring rose beetle, and green June beetle. Adults lay eggs in grassy 
areas (also see section on wireworms). Pheromone traps are under 
evaluation. Japanese beetles are attracted to traps. White bucket 
traps attract spring rose beetles. Use a preplant insecticide and foli-
ar sprays when adults are active.

Fruit Fly: Fruit flies may be a nuisance in storage houses when 
sweetpotatoes decay due to other causes such as souring, chill-
ing, and Rhizopus soft rot. Fruit flies feed on decaying vegetables. 
Maggots may be seen in decaying roots. Fruit flies may become es-
tablished in cull piles and spread to the storage house. They do not 
cause rots. Harvest, cure and store only sound sweetpotatoes. Dis-
pose of culls, inspect the storage house and use traps. If necessary, 
spray with an appropriate insecticide.

HARVESTING AND STORAGE
A 3 to 4 month growing season is required for root development. 
After the roots are dug, they should be cured in the storage house 
at 80° to 85°F and 90% relative humidity for 6 to 8 days. After cur-
ing, temperature should be lowered to 55°F, but relative humidity 
should be maintained at 85%. Temperature should never go below 
50°F or chilling injury may result, depending on length of expo-
sure. Above 60°F, sprouting will occur and root weight decrease. 
See Table 14 for further postharvest information.
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TOMATOES (Solanum lycopersicum)

VARIETIES1 AL AR GA KY LA MS NC SC TN
TOMATOES
Fresh Market

Amelia VR 2, 10, 11, 12, 14, 15, 18 A R G K L M N S T
Applause 8, 10, 11, 15, 25 A M
Bella Rosa 2, 3, 8, 10, 11, 15, 18 A G L M
BHN 589 10, 11, 18, 20, 25 A M
BHN 602 2, 10, 11, 12, 18 A G K L M N S T
BHN 640 2, 10, 11, 12, 18 A G K L M N S T
Big Beef 8, 10, 11, 14, 15, 18, 20 R K L M
Carolina Gold 10, 11, 17, 18 A G K L M N S T
Celebrity 10, 11, 14, 18, 25 A R L N T
Crista 2, 10, 11, 12, 14, 18 A G K L M N S T
Defiant PhR 10,11,18,19,24 A R N S T
Florida 47R 8, 10, 11, 15, 18 A G K L M N S T
Florida 91 3, 8, 10, 11, 15, 18 L M T
Mountain Glory 2, 10, 11, 18 A K N T
Mountain Magic 9, 10, 11, 18, 19, 24 A R G K L M N S T
Mountain Majesty 2,10,11,18,25 A G N S T
Mountain Merit 2, 9, 10, 11, 14, 18, 24 A
Mountain Rouge 14, 24 A L M N S
Mountain Spring 10, 11, 15, 18, 25 A G K L M N S T
Phoenix 3, 8, 10, 11, 15, 18 A G K L N T
Primo Red 2, 10, 11, 18, 20 A N T
Red Bounty 2, 3, 10, 11, 14, 15, 18 A G S

Red Defender 2, 8, 10, 11, 15, 18, 25 A R G K L T
Redline 2, 10, 11, 12, 15, 18 A G L
Red Deuce 10, 11, 15, 16, 18, 25 K
Red Morning 2, 10, 11, 18, 20 A T
Red Mountain 2, 10, 11, 12, 14, 18 A G T
Rocky Top10, 11, 12, 15, 18, 25 A K M N S
Solar Fire (Fall only) 3,10,11,12,15 A G M N S
Tribute 2, 3, 8, 10, 11, 15, 18, 21 A L

Cherry Types
Matt’s Wild Cherry 19, 24 S
Mountain Belle 10, 18  A G K L M N S T
Sun Gold 10, 11, 16, 17 A R L M N T
Sun Sugar 17, 20 A L M N S

Grape Types
Cupid 8, 10, 15, 28 A G T
Elfin 7 A G N S
Jolly Elf 11, 18 A G M N S T
Mountain Honey 2, 7, 10, 11, 12, 18, 24 A N T

Smarty 10, 11, 18 A N S T
Roma Types

BHN 410 10, 11, 15, 18, 28 A G N S T

Granadero 2, 9, 10, 14, 18, 20, 27 A S

Mariana 8, 10, 11, 14, 15, 18 A N T
Picus 2, 8, 10, 15, 18 A S
Plum Crimson 10, 11, 12, 18 A G K N T

1 Abbreviations for state where recommended. 
2 Tomato Spotted Wilt Virus resistance (TSWV).
3 Heat set (heat tolerance).
7 Determinant or short internode grape tomato. 
8  Alternaria Stem Canker tolerance/resistance (ASC).
9, 10, 11, 12  Fusarium Wilt race 0, 1, 2, 3  

tolerance/resistance (F).
13  Fusarium Crown Root Rot  

tolerance/resistance (FCRR).

14 Nematode resistance (N).
15 Gray Leaf Spot resistance (St).
16 Tobacco Mosaic Virus resistance (TMV).
17 Yellow fruit. 
18 Verticillium Wilt resistance (V).
19 Early Blight tolerance/resistance.
20 Tomato Mosaic Virus resistance (ToMV).
21 Tomato Yellow Leaf Curl Virus resistance (TYLCV).
22 Orange fruit.

23 Salad size (Campari type).
24 Late blight tolerance/resistance.
25 Suitable for high tunnel production.
26a-e Tomato leaf mold race A,B,C,D,E tolerance/resis-
tance.
27 Powdery mildew tolerance/resistance.
28 Bacterial speck tolerance/resistance (BSK-0).
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VARIETIES1 AL AR GA KY LA MS NC SC TN
TOMATOES (cont’d)
Roma Types

Plum Regal 2, 10, 11, 18, 19, 24 A R K L N S T
Pony Express 10, 11, 12, 14, 18, 20, 28 K T

Greenhouse Types – Beefsteak
Big Dena 10, 11, 13, 16, 18 A L M
Beorange 10, 11, 13, 18, 20, 22, 26a-e K
Geronimo 11, 13, 16, 18, 26a-e, 27 A K L M T
Starbuck 10, 13, 18, 20, 26a-e A L M
Torero 11, 13, 16, 18, 26a-e, 27 A L M
Trust 11, 13, 16, 18, 26a-e A R G K M N S T

1 Abbreviations for state where recommended. 
2 Tomato Spotted Wilt Virus resistance (TSWV).
3 Heat set (heat tolerance).
7 Determinant or short internode grape tomato. 
8  Alternaria Stem Canker tolerance/resistance (ASC).
9, 10, 11, 12  Fusarium Wilt race 0, 1, 2, 3  

tolerance/resistance (F).
13  Fusarium Crown Root Rot  

tolerance/resistance (FCRR).

14 Nematode resistance (N).
15 Gray Leaf Spot resistance (St).
16 Tobacco Mosaic Virus resistance (TMV).
17 Yellow fruit. 
18 Verticillium Wilt resistance (V).
19 Early Blight tolerance/resistance.
20 Tomato Mosaic Virus resistance (ToMV).
21 Tomato Yellow Leaf Curl Virus resistance (TYLCV).
22 Orange fruit.

23 Salad size (Campari type).
24 Late blight tolerance/resistance.
25 Suitable for high tunnel production.
26a-e Tomato leaf mold race A,B,C,D,E tolerance/resis-
tance.
27 Powdery mildew tolerance/resistance.
28 Bacterial speck tolerance/resistance (BSK-0).

Seed Treatment. To minimize the occurrence of bacterial can-
ker, bacterial spot, and bacterial speck, seed should be treated with 
chlorine. If seed is not treated with chlorine by the seed compa-
ny, then dip seed in a solution containing 1 quart of household 
bleach and 4 quarts of water plus one-half teaspoon of surfactant 
for 1 minute. Provide constant agitation. Use 1 gallon of solution 
per pound of seed. Prepare a fresh solution for each batch of seed. 
Wash seed in running water for 5 minutes and dry seed thoroughly. 
The final rinse should be done with acidified water (1 oz. vinegar 
per gallon of water). Further information on seed treatments can be 
found in SEED TREATMENTS section starting on page 239.

TOMATO PLANTING DATES 
Spring Fall

AL North 4/15–6/15 7/1-8/1

AL South 3/1–4/30 7/15–8/15

AR North 5/15-6/20 7/15-7/30

AR South 4/15-6/15 8/1-8/15

GA North 4/15–6/15 7/1-8/1

GA South 3/1–4/30 7/15–8/30

KY East 5/15-6/1 NR

KY Central 5/5-6/15 NR

KY West 4/20-7/1 NR

LA North 3/15–6/30 7/1–8/10

LA South 3/1–6/30 7/15–8/15

MS North 4/20–6/30 NR

MS South 3/1–3/15 NR

NC East 4/15–5/10 8/1–8/15

NC West 5/15–7/15 NR

SC Coastal Island 3/1-4/30 7/1-7/15

SC East 3/15–4/30 7/1–7/15

SC West 5/1–6/30 NR

TN East 5/1-6/30 NR

TN West 4/20-6/20 NR

Hardening Transplants. It is usually desirable to harden  
tender tomato seedlings before planting them in the field. Recent 
research has shown that hardening tomato plants by exposure to 
cool temperatures (60° to 65°F/day and 50°to 60°F/night) for a 
week or more causes catfacing. Harden plants by withholding wa-
ter. Allow plants to wilt slightly between light waterings. Do not 
harden transplants by withholding fertilizer.

Drip Fertilization. Before mulching, adjust soil pH to 6.5 and, 
in the absence of a soil test, apply enough fertilizer to supply 50 
pounds per acre of N, P2O5 and K2O, (some soils will require 100 
pounds per acre of K2O) then thoroughly incorporate into the soil. 
 After mulching and installing the drip irrigation system, the 
soluble fertilizer program should be initiated according to that de-
scribed in the following table. On soils testing low to low-medium  
boron, also include 0.5 pound per acre of actual boron. 
 The first soluble fertilizer application should be applied 
through the drip irrigation system within a week after field-trans-
planting the tomatoes. Continue fertigating until the last harvest.

SUGGESTED FERTIGATION SCHEDULE FOR TOMATO*
(low soil potassium)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 50.0 125.0
0–14 0.5 0.5 57.0 132.0
15–28 0.7 1.4 66.8 151.6
29–42 1.0 2.0 80.8 179.6
43–56 1.5 3.0 101.8 221.5
57–77 2.2 4.4 148.0 313.9
78–98 2.5 5.0 200.5 418.9
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SUGGESTED FERTIGATION SCHEDULE FOR TOMATO*
(high soil potassium)

Days after 
planting

Daily
nitrogen

Daily
potash

Cumulative
Nitrogen Potash

(lb / A)
Preplant 50.0 125.0

 0–14 0.5 0.5 57.0 132.0
15–28 0.7 0.7 66.8 141.8

29–42 1.0 1.0 80.8 155.8
43–56 1.5 1.5 101.8 176.5
57–77 2.2 2.2 148.0 223.0
78–98 2.5 2.5 200.5 275.5
*Adjust based on tissue analysis.

Fresh Market. Yield, fruit size, and fruit quality of fresh market to-
matoes are increased by the use of black plastic mulch in combi-
nation with drip irrigation. When air temperature exceed 85F use 
white on black plastic mulch, or paint black plastic with a 5:1 (v/v) 
mixture of exterior, flat white latex paint and water. Form-raised, 
dome-shaped beds to aid in disease control. Lay black plastic 
mulch tightly over the beds. 
 See the “Drip Irrigation” section of General Production Rec-
ommendations for detailed recommendations on fertilizing toma-
toes grown with plastic mulch and drip irrigation. Lay black plastic 
mulch tightly over the beds.

Grafting and Diseases.  In recent years, grafted tomato plants 
have emerged as a strategy to combat soilborne diseases, particu-
larly in heirloom varieties.  Grafting is used against diseases such 
as Bacterial wilt, Fusarium wilt, and Verticillium wilt.  Grafted 
plants are more expensive per transplant.  For more information, 
see the section Grafting in Vegetable Crops on pages 15 and 16 in 
this handbook. 

Greenhouse Tomatoes. While there are thousands of tomato vari-
eties on the market, only a few are suitable for growing in green-
houses.  If you plan on growing tomatoes to maturity in the green-
house, you need to select a greenhouse variety.  This is because 
these varieties have been bred specifically for greenhouse condi-
tions – lower light, higher humidity and temperature, etc., and have 
better disease resistance than field types.  Nearly all greenhouse 
varieties are indeterminate hybrids so that they will yield over a 
long harvest season.  While non-greenhouse types would grow in 
the greenhouse, the yield and quality would be reduced, and there-
fore they may not be profitable. 
 Variety selection is based on yield, fruit size, uniformity, dis-
ease resistance, and lack of physiological disorders, as well as the 
market demand for the type of tomato grown. For suggestions on 
varieties, see the variety table in this section above.  Insect and 
disease control methods for greenhouse vegetables can be found in 
Tables 2-22 and 3-39 through 3-43 (in Disease section), respective-
ly. For further information on greenhouse tomato production, see 
http://msucares.com/pubs/publications/p1828.pdf

Ground Culture. Space determinate  varieties in rows 4 to 5 feet 
apart with plants 15 to 24 inches apart in the row. For indetermi-
nate  varieties, space rows 5 to 6 feet apart with plants 24 to 36 
inches apart in the row.

Stake Culture. Staking tomatoes is a highly specialized production 
system. The following recommendations are for the short-stake 
cultural system using determinate cultivars that grow 3 to 4 feet in 
height or for indeterminate varieties that grow 6 to 7 feet in height. 
Use between row spacings of 5 to 6 feet with in-row spacings of 
18 to 24 inches. See state specific guides for a full description of 
staking.

Pruning: Pruning is practiced to establish a desired balance be-
tween vine growth and fruit growth. Little to no pruning results in 
a plant with a heavy load of smaller fruit. Moderate pruning results 
in fewer fruits that are larger and easier to harvest. Pruning can re-
sult in earlier maturity of the crown fruit and improves spray cov-
erage and pest control. 
 Removing all suckers up to the one immediately below the 
first flower cluster is adequate for most determinate cultivars. Re-
moving the sucker immediately below the first flower cluster or 
pruning above the first flower cluster can result in severe leaf curl-
ing and stunting of the plant and should be avoided.  
 Prune when the suckers are no more than 2 to 4 inches long. 
A second pruning may be required to remove suckers that are too 
small to be easily removed during the first pruning and to remove 
ground suckers that may develop. Pruning when suckers are too 
large requires more time and can damage the plants, delay maturi-
ty, and increase disease incidence. Do not prune plants when they 
are wet to avoid spread of diseases. Pruning should be done before 
the first stringing because the string can slow the pruning process. 
Pruning is variety-and fertility-dependent.  
 Less-vigorous determinate cultivars generally require less 
pruning. Growers should experiment with several degrees of prun-
ing on a small scale to determine pruning requirements for specific 
cultivars and cultural practices.

Staking: Staking improves fruit quality by keeping plants and fruit 
off the ground and providing better spray coverage. Staked toma-
toes are easier to harvest than ground tomatoes. 
 Staking tomatoes consists of a series of wooden stakes with 
twine woven around the stakes to train the plants to grow vertically 
off the ground. Stakes 4 to 4.5-feet long by 1-inch square are driv-
en about 12 inches into the soil between the plants. 
 Vigorous cultivars may require larger and longer stakes. A 
stake placed between every other plant is adequate to support most 
determinate varieties. Placing an additional stake at an angle and 
tied to the end stake of each section will strengthen the trellis sys-
tem. Stakes can be driven by hand with a homemade driving tool 
or with a commercially available, power-driven stake driving tool. 
Drive stakes to a consistent depth so that spray booms can be oper-
ated in the field without damaging the trellis system. 
 Select “tomato twine” that is resistant to weathering and 
stretching and that binds well to the wooden stakes. Tomato twine 
is available in 3- to 4-pound boxes. Approximately 30 pounds of 
twine is required per acre. To make tying convenient, use a home-
made stringing tool. This tool can be made from a length of metal 
conduit, schedule 40PVC pipe, broom handle, or wooden dowel. 
With conduit, the string is fed through the pipe. With a broom 
handle or wooden dowel, two small parallel holes, each about 1 
inch from the end, must be drilled to feed the string through one 
hole along the length of the tool and through the other hole. The 
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tool serves as an extension of the worker’s arm (the length cut to 
the worker’s preference) and helps to keep the string tight. 
 Proper stringing consists of tying the twine to an end stake 
passing the string along one side of the plants, and then loop-
ing the twine around each stake until the end of a row or section 
(100-foot sections with alleys may be helpful for harvesting) is 
reached. The same process is continued on the other side of the 
row. The string tension must be tight enough to hold the plants up-
right. Note: If strings are too tight, they can make harvesting fruit 
difficult and can scar fruit. 
 The first stringing should be strung 8 to 10 inches above 
the ground when plants are 12 to 15 inches tall and before they 
fall over. Run the next string 6 to 8 inches above the preceding 
string before plants start to fall over. Three to four stringings are 
required for most determinate varieties. Stringing should be done 
when the foliage is dry to prevent the spread of diseases.

Heirloom Tomatoes. Heirloom tomatoes are varieties that have 
been available for 50 years or more, are open pollinated, and grow 
“true to type” from seed saved from fruit each year. They are gen-
erally indeterminate, requiring trellising and constant pruning. 
Most varieties have little disease resistance. The fruit are usually 
thin-skinned, soft, and tend to crack. Consumers are attracted to 
heirloom tomatoes because many varieties are very flavorful, col-
orful, come in many sizes and shapes, and have interesting names. 
For the growers, heirloom tomatoes are challenging to produce 
and difficult to ship, but can bring high prices on the local market. 
 There are hundreds of varieties of heirloom tomatoes avail-
able. Some of the most popular varieties include Brandywine, 
German Johnson, Mr. Stripey, Cherokee Purple, and Green Zebra.  
 Because most heirloom tomatoes are indeterminate, they 
must be grown on a tall, strong trellis. A trellis can be construct-
ed of 3 inch diameter, or larger, posts set 10-15 feet apart within 
the row. Use 7-8 ft. long posts, leaving 6-7 ft. above ground. Run 
a stout wire (12 gauge) across the tops of the posts and secure it 
with staples. Pieces of twine, long enough to reach the ground, 
should be tied to the top wire above each plant. The twine can be 
anchored with a loop to each plant or to a bottom line of twine 
that is strung about 6 in. off the ground and secured to the posts. 
Some growers use the standard string and weave-staked culture 
system for heirloom tomatoes, as described for the determinate 
tomatoes, but they use 6-ft. long stakes instead of the normal 4-ft. 
long stakes. 
 In a trellis system, plants are usually spaced 8-10 in. apart 
within the row and pruned to a single stem system. A two stem 
system may also be used, in which the plants should be spaced 
18-30 in. apart within the row. If using a standard staking system, 
plants should be spaced 18-24 in. apart. Once the plants are estab-
lished, suckers must be removed several times a week. If the main 
growing point is broken off, a sucker can be trained to take its 
place. 
 Because most heirloom tomatoes have little disease resis-
tance, it is important to maintain a good fungicide spray schedule. 
For organic production, it might be necessary to grow heirloom 
tomatoes under high tunnels, especially in areas with high disease 
pressure. Grafting heirloom varieties onto diseases resistant root-
stocks might also increase your success at growing organically.

TOMATO DISORDERS
Your local county Extension office has bulletins that describes 
fruit disorders in detail. Here are several common disorders of to-
mato and their causes: catfacing (cool day and/or night tempera-
tures or very hot dry days), internal browning, graywall and 
blotchy ripening, (tobacco mosaic virus, overcast cloudy envi-
ronment, high N, low K or soil compaction), yellow shoulder (di-
rect sun exposure, worse on green shouldered varieties), sunburn 
and sunscald (direct rapid exposure to the sun), weathercheck 
(fruit exposed to dew), blossom end rot (low soil calcium and/or 
soil moisture), cracking (variety, irregular water, growth, and/or 
nutrition).

SPECIAL NOTES ON PEST MANAGEMENT
INSECT MANAGEMENT
Colorado Potato Beetle (CPB), Flea Beetles (FB): While flea 
beetles are a common pest of tomato throughout the southeast-
ern US, Colorado potato beetle are most common in areas where 
significant acreage of potatoes is also grown. Flea beetles are pri-
marily a problem early in the season shortly after planting, and are 
usually controlled by insecticides applied for other insects. Adults 
feed on foliage, resulting in small round holes on leaves. In most 
situations this damage does not affect early season growth or sub-
sequent yields, but control may be necessary when populations are 
high (20-30% defoliation). 
 Colorado potato beetle adults and larvae feed on tomato foli-
age and can cause extensive defoliation if not controlled. CPB feed 
only on solanaceous plants, and populations tend to be concen-
trated in areas where potato, eggplant and tomato have previously 
been grown. Consequently, rotation to non-solanaceous crops is 
very effective in helping to avoid infestations. Thoroughly scout 
fields and spray only when necessary. Treatment should be made if 
populations exceed 15 adults per 10 plants or a combination of 20 
CPB larvae and/or adults per 10 plants. Insecticide sprays should 
be made after most egg masses have hatched, but before larvae 
become large. CPB have developed resistance to many different in-
secticides, so knowledge of the resistance status of populations is 
essential in choosing which insecticides to use.

Tomato Fruitworm: The tomato fruitworm, also known as the corn 
earworm and cotton bollworm, is potentially the most damaging 
pest of tomato. However, there are many insecticides that provide 
excellent control. The key to controlling this insect is to ensure that 
there is a toxic pesticide residue on the plant during egg laying pe-
riods so that larvae are killed shortly after hatching, because larvae 
feed on leaf tissue for only a short time before boring into fruit. 
Tomato fruitworm moth activity can be monitored with pheromone 
traps and serves as a measure of the adult population within an ar-
ea. Corn that is in the silking stage is a preferred host of fruitworm, 
but when corn silks begins to dry, moths will switch egg laying to 
other hosts, including tomato.

Armyworms: At least three species of armyworms are potential 
pests of tomato, including the beet armyworm, southern army-
worm and yellowstriped armyworm. Infestations are usually spo-
radic in the more northern regions of the southeastern US, but are 
an annual problem in more southern areas. In contrast to tomato 
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fruitworm, armyworms will also feed extensively on foliage as 
well as fruit, and the presence of feeding damage on leaves can 
help differentiate between fruitworm and armyworm damage. Beet 
armyworm is notorious for exhibiting resistance to a wide range of 
insecticides, but the recent registration of newer insecticides has 
greatly aided the management of this pest.

Tomato Pinworm: The tomato pinworm is more common in the 
southern compared with northern regions of the southeast, but 
late-season infestations are common in northern areas. Moths lay 
eggs on foliage, and larvae feed within leaves, creating blotchy 
mines. As larvae increase in age they bore into stems and/or fruit. 
The use of pheromone-based mating disruption is an effective con-
trol method. Initiate mating disruption at the first sign of mines on 
foliage. Numerous insecticides also control pinworm.

Stink Bugs: The green and brown stink bug can be important 
direct pests of tomato, but they are sporadic in occurrence. Stink 
bugs are most common in smaller fields (i.e., 5 acres or less) that 
are surrounded by weedy borders, or fields that are adjacent to soy-
beans. In fact, chemical control of stink bugs is often not neces-
sary in fields that do not fit the previous description. Unfortunately, 
there is not a good sampling method to assess population densities 
before damage occurs, and preventive strategies are used. Depend-
ing on the surrounding habitat and abundance of stink bugs within 
an area, one to three applications of an insecticide are necessary to 
prevent damage.

Thrips: Thrips can cause direct damage to tomato fruit by their 
feeding or oviposition scars on small fruits, and are also indirect 
pests of tomato due to their ability to transmit tomato spotted wilt 
virus (TSWV). The tobacco thrips and western flower thrips are 
vectors of tomato spotted wilt virus. The majority of virus infec-
tions are the result of primary spread (thrips transmitting the virus 
from surrounding weeds directly to tomatoes or greenhouse infec-
tions), and insecticides do not kill thrips quickly enough to prevent 
inoculation. However, an aggressive early insecticide control pro-
gram early in the season (3 to 4 weeks after transplanting) and the 
use of reflective mulches have helped to reduce the incidence of 
TSWV in tomatoes. Thrips can also cause direct damage to tomato 
fruit. This is the result of thrips feeding and/or laying eggs in small 
fruits before stamens are shed from flowers. This damage appears 
as small dimples in fruit. Sample thrips in tomato flowers by plac-
ing a white index card below flowers and tapping the flowers with 
a finger. An average of 1 thrips per flower has worked well as a 
treatment threshold level.

Whiteflies: The greenhouse whitefly and silverleaf whitefly can 
both infest tomatoes in the southeast. Generally, the silverleaf 
whitefly is more common in the southern region and the green-
house whitefly is more common in the northern region of the 
southeast. Once whitefly populations of either species become 
established on a crop, they are very difficult to control. Therefore, 
preventive control is usually necessary for effective, season-long 
management. Preventive control can be achieved with soil-applied 
systemic insecticides applied to the soil or at planting, or the appli-
cation of other insecticides when populations are low.

Mites: Mites have become an increasingly important problem on 
tomatoes and other vegetables grown in the southeast. Twospotted 
spider mite is the most common mite pest, but the broad mite and 
carmine spider mite can also infest tomatoes. Mites overwinter on 
weeds and move into tomatoes in the spring as weeds die. Mites 
can also move from other crops (including other tomato fields) into 
tomatoes throughout the season. Localized infestations can be spot 
treated, but thorough coverage of foliage is important. Mites can 
be sampled by using a sample of 10 leaflets (terminal leaflet on a 
leaf from the upper one-third of the plant), from a minimum of 5 
sample sites per field. When mites reach an average of 2 mites/leaf-
let, a miticide should be applied. Note that certain pesticides, such 
as pyrethroids and some neonictinoids, aggravate mite populations 
and can lead to high mite densities. 

DISEASE MANAGEMENT
Damping-Off: Plantbed: Use seed treatment and plant in a dis-
ease-free mix.

VIRUSES
Aphid-transmitted Viruses (TMV, PVX, CMV, TEV, PVY): Use 
tolerant or resistant varieties to control these viruses when avail-
able and provided that the fruit quality is consistent with market 
demands. Use these varieties in areas where these viruses have 
been prevalent or when high aphid pressure is expected. General-
ly, these viruses cannot be adequately controlled with insecticide 
applications, but symptom expression can be delayed through their 
use combined with the use of reflective mulches.. Because aphids 
transmit these virus, growers may wish to use yellow trap pans 
containing water to determine when mass flights of winged aphids 
occur.

Thrips-transmitted Viruses (Tomato Spotted Wilt Virus, TSWV): 
Use tolerant or resistant varieties. TSWV can be severe on toma-
toes during both greenhouse production of transplants and during 
field production of the crop. The virus is spread to tomatoes by 
thrips. During transplant production, thrips transmit the virus from 
infected ornamental plants (flowers). Be sure not to grow any or-
namental bedding plants in the same greenhouse as tomato trans-
plants. Monitor greenhouses and scout fields for thrips. Begin an 
insecticide program BEFORE a problem is observed.

Nematode Management. Use nematicides listed in the “Nematode 
Control in Vegetate Crops” tables in the Disease Control section.

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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WATERMELON (Citrullus lanatus)

VARIETIES1 AL AR GA KY LA MS NC SC TN
WATERMELONS
Diploid, Open-pollinated

AU Producer A, IR A G L
Crimson Sweet MS A G L M N S T
Jubilee II IR A R G L M N S T

Diploid, Hybrid
Estrella A, R A G N S
Jamboree A, IR G L N S T
Lemon Krush A, 2, IR, PM A G M S
Mardi Gras A, IR A G N S T
Nunhems 800 A, R A N S

Nunhems 860 A, R A N S
Regency A, IR A G L N
Royal Sweet A, IR A R G K L M N S T
Sangria A, IR A G K L N S
Sentinel S N
Starbrite A, S A R G K L M N S T
Summer Gold 2, 4 A L N
Top Gun A, IR A G N S

Icebox
Mickey Lee R A G L M N S
Sugar Baby S R K L T

Triploid/Seedless
Affirmed A K N S

Bottle Rocket (7112) R A G N S
Buttercup 2, S A N S T
Captivation A G N S
Crunchy Red A,S A R G K N S T

Exclamation A, IR A G K N S

Fascination A, IR A G K N S T
Liberty S A L N S T
Joy Ride R A G N S
Maxima K S
Melody A A G K M N S
Orange Crisp 3 A N S

Road Trip A, R A G N S

Superseedless 7167 A A G K S
Superseedless 6177 R A G N S
Superseedless 7177HQ A A G K S
Superseedless 7187HQ A, S A G K N S

Superseedless 7197HQ A A G K S

Sweet Dawn A G N S
Sweet Gem A K S
Sweet Polly A, IR A N S
Traveler A A R G N S T
Treasure Chest 2, 4 A K L
Tri-X 313 A, S A K L M N S T
Troubadour  A A R G N S T

Triploid Mini/Seedless Mini
Extazy S A G N S T
Leopard S K N T
Mielheart S A G N S
Sweet Bite S A G N S

1Abbreviations for state where recommended.
2 Yellow flesh fruit. 
3 Orange flesh fruit.
4 Local markets only.

A    Anthracnose tolerance/resistance.
MS Moderately susceptible to Fusarium wilt race 1.
IR   Intermediate resistance to Fusarium wilt race 1. 
S  Susceptible to Fusarium wilt race 1.

R   Resistant to Fusarium wilt race 1.
PM Powdery mildew tolerance/resistance.
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Seed Treatment. Check with seed supplier to determine if seed 
has been treated with an insecticide or fungicide. Be sure that 
seeds have been assayed for bacterial fruit blotch. Further infor-
mation on seed treatments can be found in SEED TREATMENTS 
section starting on page 239.
Direct Seeding & Transplant Production. Direct-seeded: Seed 
when soil temperatures reach 55°F. Seed 3 - 5 pounds of seed per 
acre. The recommended spacing for watermelons is 6 - 10 feet be-
tween rows with 24 - 30 square feet per plant.
Direct-seeding for Diploids Only:  Seed when soil temperatures 
reach 65 - 70°F.  The recommended spacing for watermelons is 3 - 
10 feet between rows providing 24 - 30 square feet per plant.
Transplant Production for Triploids: For seedless watermelons, 
transplants should be grown in containers that provide a space of at 
least 1.5 inches by 1.5 inches for each plant. Smaller pots or cells 
will restrict root growth and provide less protection to the newly 
set transplant. If the seed is of good quality with high germination, 
one seed per pot is sufficient. The seed coat of seedless watermel-
ons tends to adhere to the seedling as it emerges, at times slowing 
growth or reducing stand.  
 Seedless watermelon seed must be planted with the point 
of the seed facing up (root end). Temperatures in the greenhouse 
should be maintained at 80° to 90°F. Growing media should be 
kept slightly drier than normal until 10 to 15% emergence, then 
resume normal watering. The required amount of seed can be esti-
mated using Table 6. 
Planting. Transplants: Transplant container-grown plants into 
plastic mulch when daily mean temperatures have reached 60°F. 
Planting dates vary, so consult the following table for your area. 
Early plantings should be protected from winds with row covers, 
rye strips, or windbreaks. 
 Seedless watermelons must be transplanted since these seed 
require a specific environment in order to achieve a high percent-
age of germination. (Seedless watermelons produce inadequate 
pollen, so a “pollenizer” variety is required to ensure good polli-
nation of seedless watermelons.) Seeded (diploid) or specialized 
“pollenizers” must be used for seedless watermelon production. 
 Several seed companies have developed new varieties for use 
soley as a pollenizer. These pollenizers can be interplanted into a 
field totally devoted towards the production of triploid watermel-
ons. Unique, compact growth habits prevent these pollenizers from 
competing for space with triploid plants. 
Grafting and Diseases. In recent years, grafted watermelon plants 
have emerged as a strategy to combat soil-borne diseases. Grafting 
is used against Fusarium wilt. Grafted plants are more expensive 
per transplant. For more information, see the section Grafting in 
Vegetable Crops on pages 15 and 16 in this handbook.

POLLINATION AND PLANTING ARRANGEMENT  
WITH TRIPLOIDS
Fruit set and enlargement in watermelon is dependent upon growth 
regulators from pollen grains and from embryos in the develop-
ing seeds within the fruit. Inadequate pollination results in triploid 
watermelon fruit that are triangular in shape and of inferior quality. 
Additionally, inadequate pollination increases the incidence of hol-
lowheart. Triploid watermelon flowers do not produce sufficient, 

viable pollen which is required to induce fruit set and develop-
ment. Therefore, pollen from a “normal” (i.e., diploid/seeded) or 
a special pollenizer watermelon variety must be present. Fields 
should be interplanted with pollenizer plants or diploid watermelon 
plants in order to provide sufficient, viable pollen using one of the 
following methods. 
 There are two methods that can be used to incorporate pollen-
izer plants into the field. Method 1: Use of a Dedicated Pollen-
izer Row. Dedicated row pollenizer plantings place the polleniz-
er variety in the outside row and then every third or fourth row 
throughout the field. When using Method 1, it is important to use a 
pollenizer variety that is marketable because up to one-third of all 
watermelons produced in the field will be from this seeded variety. 
The rind pattern and/or shape of the fruit from the pollenizer must 
be easily distinguished from that of the fruit from the seedless vari-
ety in order to reduce confusion at harvest.
Method 2: Planting Pollenizer Within Each Row. A second method 
is to plant the pollenizer between every third or fourth plant within 
each row without changing the plant spacing of the seedless/trip-
loid watermelons. When this method is chosen, the use of a special 
pollenizer is recommended. However, growers can use a normal 
diploid/seeded watermelon as a pollenizer. In this case, saleable 
watermelons are produced from the pollenizer requiring a market. 
The use of standard diploid variety when using Method 2 might 
decrease the overall yields of the triploid plants. When selecting a 
diploid/seeded pollenizer variety that will also be harvested, grow-
ers must take into account market demand, plant vigor, pollen pro-
duction, disease resistance, and environmental conditions. 
 Special pollenizer varieties have been developed solely for 
pollen production and most do not produce marketable fruit. The 
use of special pollenizers with Method 2 allows the field to be ded-
icated to the production of seedless watermelons. Many growers 
prefer special pollenizers because they do not have markets for 
seeded watermelons. In addition, using a special pollenizer makes 
harvesting easier for crews who can more easily distinguish be-
tween fruit produced from the seeded, special pollenizer and fruit 
from the seedless watermelon varieties. 
 With Method 2, fruit of most special pollenizers are easily 
distinguishable from fruit produced by triploids in terms of size. If 
mini-seedless watermelons are planted; however, their rind pattern 
must be used to distinguish between fruit produced by the pollen-
izer and fruit produced by the mini seedless watermelons.  
 Special Dedicated Pollenizers found to work well in the south-
east include: 

AL GA KY LA MS NC SC TN VA
Pollenizers for Triploid Watermelon
Edible Diploids
     Mickey Lee MS A G K M N S V
     Nunhems 800 A K L M N S V
     Stargazer A G S V
     Estrella A M N S V
     Crimson Sweet A K M N V
     Regency A K M N
     Sangria A,IR A K L V
Special Pollenizer (Non-edible)
     Accomplice A G K M N S V
     Ace S A G M N S V
     Jenny A G M N S V
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AL GA KY LA MS NC SC TN VA
Pollenizers for Triploid Watermelon
Special Pollenizer (Non-edible) (cont’d)
     Minipol A G M N S
     Pollen Pro A G K M N S V
     Polimax A G K M N S
     SideKick A G K M N S V
     SP-6 A,IR A G K M N S V

Be sure to follow the seed suppliers’ instructions when using a 
special pollenizer. New, improved specialized pollenizer varieties 
are continually being developed with better germination, flower-
ing habit, and/or disease resistances/tolerances. Do not plant your 
pollenizer variety and seedless (triploid) varieties in separate 
or adjacent blocks.  Plant your pollenizer variety within 10 to 
15 feet of triploid varieties to assure good pollination.  Special-
ized pollenizer varieties should be placed within 10 feet of trip-
loids as these varieties tend to have less aggressive vining than 
normal seeded pollenizers. 
 It is important that pollen from the diploid pollenizer variety 
be available when the female blossoms on the triploid plants are 
open and ready for pollination. As a general rule, the pollenizer 
variety should be seeded on the same day that the triploid seed is 
seeded in the greenhouse. Smaller seeded, slower to germinate pol-
lenizers such as SP-6; however, should be planted one week prior 
to planting triploid seed. 
 Honeybees are important for high fruit yields and quality. 
Populations of pollinating insects may be adversely affected by in-
secticides applied to flowers or weeds in bloom. Apply insecticides 
only in the evening hours or wait until bloom is completed before 
application. See section on “Pollination” in the General Production 
Recommendations for further information.

WATERMELON PLANTING DATES
AL North 5/15–6/15
AL South 3/1–6/30
AR North 5/15-6/20
AR South 4/15-6/15
GA North 5/15–6/15
GA South 3/1–6/30
KY East 5/15-6/15
KY Central 5/5-7/1
KY West 4/20-7/15

LA North 3/10–6/30
LA South 3/1–7/5
MS North 4/15–5/15
MS South 2/15–5/1
NC East 4/15–6/30
NC West 5/25–6/30
SC East 4/1–4/30
SC West 4/15–6/15
TN East 5/5-6/30
TN West 4/25-5/30

 

Drip Fertilization and Mulching. Before mulching, adjust soil pH 
to 6.5, and in the absence of a soil test, apply enough fertilizer to 
supply 50 pounds per acre of N, P2O5 and K2O, (some soils will re-
quire 100 pounds per acre of K2O) then thoroughly incorporate into 
the soil. 
 After mulching and installing the drip irrigation system, the 
soluble fertilizer program should then be initiated according to that 
described in the following table. On soils testing low to low-medi-
um boron, also include 0.5 pound per acre of actual boron. 
 The first soluble fertilizer application should be applied 
through the drip irrigation system within a week after field trans-
planting or direct-seeding the watermelons. Continue fertigating 
until the last harvest.

SUGGESTED FERTIGATION SCHEDULE FOR  
WATERMELONS*

Growth Stage 1
Days after 
planting

Daily 
nitrogen

Daily 
potash

Cumulative
nitrogen potash

(lb / A)
Preplant 35.0 35.0
Planting to Vining 0 - 14 0.5 0.5 42.0 42.0
Vining to Flowering 15 - 28 1.0 1.0 56.0 56.0
Flowering to Fruit Set 29 - 49 1.5 1.5 86.0 86.0
Fruit Set to Initial Ripening 50 - 77 2.0 2.0 140.0 140.0
Harvest 78 - 91 1.0 1.0 153.0 153.0
*Adjust based on tissue analysis.
¹  Growth Stage can vary from season to season.  For optimal results, fertigate water-

melons based on their growth stage as opposed to days after planting.

MINI SEEDLESS WATERMELON
The mini seedless watermelon was introduced in 2003 and the de-
mand for this product is year around. These fruit generally range 
from 3 to 7 pounds and offer an attractive alternative for the con-
sumer that has limited refrigerator space or a small family. Besides 
the smaller size, some mini melons have a thinner fruit rind and 
are marketed as PureHeart. Although there is more edible flesh 
in mini watermelons marketed under the PureHeart label, these 
thinner rind mini watermelons might have a higher incidence of in-
ternal bruising. These fruit must be handled carefully to minimize 
bruising. Some varieties of mini seedless watermelons are grown 
under specific labels such as “PureHeart” but are only available 
under a contract basis. The varieties Bambino, Extazy, Leopard, 
Meilhart, Sweet Bite, and Vanessa are readily available to water-
melon producers and are recommended for production in certain 
states. These varieties have performed well either commercially or 
in University trials. 
 Spacing trials have also been conducted with mini watermel-
ons at various locations across the southeastern US. Generally, 
a mini watermelon plant requires 10 to 12 square feet per plant. 
For example, if rows are spaced on 8 ft. centers, mini watermelon 
plants should be spaced 15 inches apart within the row. 

SPECIAL NOTES FOR PEST MANAGEMENT
DISEASE MANGEMENT
Cucurbit Downy Mildew Forecasting System: Cucurbit downy 
mildew (CDM) is a devastating foliar cucurbit disease.  While dif-
ficult, if not impossible to control, CDM can be prevented by using 
effective IPM practices.  A useful tool for prevention of CDM is 
the CDM forecasting system.  This program depends on the accu-
rate reporting of CDM in the field as well as the monitoring of over 
50 strategically placed sentinel plots.  These plots are monitored by 
Plant Pathologists at multiple Land Grant Universities throughout 
the United States and Canada.  Forecasts of the epidemic move-
ment of the disease are generated 3 times a week.  Risk maps are 
produced from these forecasts.  For forecasts, maps, local contacts 
and other helpful information please visit our website, http://cdm.
ipmpipe.org.  If you think you have CDM, please contact your lo-
cal Extension office.
Fusarium Wilt: Fusarium wilt of watermelon is widespread 
throughout the southeastern US. Most varieties of watermelon, 
other than heirloom varieties, are resistant to race 0.  Many seeded 
(diploid), hybrid varieties are resistant to race 1, while all round, 
seedless (triploid) varieties are susceptible to race 1. 
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 All commercial watermelon varieties are susceptible to race 2, 
which is present in parts of Florida, Georgia, and South Carolina. 
The superscripts “S” for susceptible, “MS” for moderately sus-
ceptible, “IR” for intermediate resistance, and “R” for resistant are 
listed next to each recommended variety. These superscripts indi-
cate the reaction of commonly grown diploid and triploid varieties 
to race 1 of Fusarium wilt. Growers should choose resistant variet-
ies whenever possible, including the pollenizers that they select for 
seedless watermelon production.

INSECT MANAGEMENT
Cucumber Beetle: Watermelons are resistant to bacterial wilt; 
however, control may be needed to prevent feeding damage to 
seedlings. Treat when an average of two beetles per plant is found.

Aphids: Aphids can delay fruit maturation. Thorough spray cover-
age beneath leaves is important. For further information on aphid 
controls, see the preceding “Drip Fertilization and Mulching” sec-
tion. Treat seedlings every 5 to 7 days or as needed.
Mites: Mite infestations generally begin around field margins and 
grassy areas. CAUTION: DO NOT mow or maintain these areas 
after midsummer because this forces mites into the crop. Localized 
infestations can be spot-treated. Note: Continuous use of pyre-
throids may result in mite outbreaks. 

HARVESTING AND STORAGE
See Table 14 for postharvest information.
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