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General Production Information

●     Summer and winter squash production in California 1996 was 9.8 tons/acre and its gross value 
was $3,836 acre.

●     For the California processed squash industry:

California Frozen Zucchini Squash

1.  12,250,000 pounds packed

Farm gate value - $1,033,900.00

2.  10.300,000 pounds packed

Farm gate value - $721,025.00

3.  12,250,000 pound packed

Farm gate value - $1,033,900.00

California Dehydrated and Canned Zucchini Squash

1.  2,600 tons processed

Farm gate value - $364,000.00

2.  2,900 tons processed

Farm gate value - $406,000.00

3.  12,250,000 pound packed

Farm gate value - $1,033,900.00

The Crop Profile/PMSP database, including this document, is supported by USDA NIFA.



 

Production Areas

Summer squash is produced in almost all areas of California, particularly in the southern desert valleys 
Imperial and Coachella, the Central Valley from Kern to Merced Counties and south central coast from 
Santa Barbara north. Counties with the largest squash production include Monterey, Santa Clara, Tulare, 
Fresno, Merced, Stanislaus, Riverside, and San Luis Obispo.

 

Varieties

Zucchini, the most popular type of summer squash, can be found in dark, medium, and light green colors 
as well as yellow-orange. Zucchini grows to maturity in about 60 days. The fruit vary greatly in length. 
Dark green types include Ambassador, Aristocrat, Black Jack, Dividend, Elite, Onyx, Raven, and 
Revenue. Medium green types include Embassy, Spineless Beauty, Senator, and President. Greyzini is 
light-green type and yellow types include Golden Rush, Golden Dawn, Golden Finger.

Other summer squashes, which take about 55 days to grow to maturity, include yellow straightneck, 
yellow crookneck and scallop squashes. Yellow straightneck types include Multipik, Superpick, and 
Golden Girl; these fruits have yellow skin and generally have a straight crook only slightly narrower the 
blossom end. Yellow crookneck types include Destiny, Freedom, Goldie, Sundance, Supersett, and 
Sunrise; these fruits are generally cylindrical at the blossom end, narrowing to a slender neck at the stem 
end. Scallop types include Early White Bush, Peter Pan, Scallopini, Sunburst, and Bennings Green Tint; 
these fruits are white, yellow, or green, and they resemble a scallop shell, wider than thick. This type of 
squash is often referred to as "summer squash" especially by Spanish-speaking people.

Some squash varieties, such as Dividend, have resistance to certain viruses. This resistance may be the 
result of traditional breeding or through bioengineering. Other varieties of summer squash, such as 
Multipik, are listed as "precocious". These fruits start out yellow instead of green. The precocious gene 
also provides for some degree of tolerance to watermelon mosaic virus II by masking the mosaic 
symptoms for a short time. Eventually the fruit displays the virus symptoms and later becomes 
unmarketable. Fruit stems are also yellow instead of green.

 

 

 

Cultural Practices



In the desert spring-planted squash is grown on slanted beds 60 inches (1.5 m) wide. Rows are oriented 
east to west and the beds are slanted facing south. Heat is further directed to the seedline with brown 
kraft wrapping paper that is supported by stakes and slanted to reflect heat toward the seed. The paper 
also acts as a windbreak. Black plastic mulch can also be used to warm the soil. With black plastic 
mulch, the beds are not slanted, but kraft paper is also used.

In the Central Valley seed are planted in clear plastic tunnels or hotcaps in beds spaced 5 feet (1.5 m) 
apart for early-spring crops. It is generally considered to be safe to plant seed after March 15 with no 
frost protection. Instead of 5 foot beds, some growers make beds on 36 to 40-inch (0.9 to 1.0 m) centers 
and plant every other row. This allows them to use the same bed spacing for other vegetable crops. 
Tunnels of clear plastic polyethylene film, usually 1.5 mils thick, are stretched over frames constructed 
of heavy-gauge wire hoops. The tunnel must be vented on warm days to keep the plants from scorching. 
Drip irrigation is often used in conjunction with tunnels. Fall crops in the San Joaquin Valley run the 
risk of virus problems.

 

Climatic Requirements

Summer squash is a warm season crop that will grow in nearly all climates of California. Since summer 
squash is a short-season crop, it thrives in somewhat cooler climates than cantaloupe, watermelon and 
other cucurbits. Although summer squash production often slows in cool climates, virus pressure is often 
lower, with improved yield and quality. The seedlings are subject to frost damage. For early-spring 
squash in the southern desert valleys, the seed can be planted in December and January. Optimal 
germination occurs between 70 to 95°F (21 to 35°C), and the maximum germination temperature is 100°
F (38°C). Below 60°F (15.5°C) germination may take as long as 2 weeks. In the Central Valley, planting 
may start as early as mid-February with cold protection (plastic tunnels) and from March 1 to 15 without 
cold protection. The optimal growing temperature range is 65 to 75°F (18 to 24°C).

Soil: 
Well-drained soils favor squash production. The optimal pH is 5.8 to 7.0; limestone or sulfur can be 
used to adjust the pH if needed. Sandier soils require more frequent watering and fertilization than 
heavy-texture clay soils.

Irrigation: 
Irrigations should be scheduled to avoid excessive moisture or water stress. Early season irrigation tends 
to cool the soil and slow down the plant growth. In the San Joaquin Valley, if the clay or loam soil is 
moist to at least 4 feet at planting, the soil has sufficient moisture to carry the crop well into the growing 
season. In the Coachella Valley, spring squash that is grown on black plastic mulch is usually drip-
irrigated. Spring squash grown on slanted beds is usually furrow-irrigated.



Generally, 1 acre-inch of water is applied at each irrigation. Sandy soils require more frequent irrigations 
than clay soils. Lack of adequate moisture after pollination can result in misshapen fruit; too much 
moisture can aggravate root and stem rot diseases.

Fertilization: 
The total recommended amounts of fertilizer are 80 to 150 pounds per acre (90 to 168 kg/ha) of 
nitrogen; 60 to 120 pounds per acre (67 to 134 kg/ha) of phosphorous (P2O5); and 0 to 150 pounds per 
acre (0 to 168 kg/ha) of potassium (K2O). Do not apply more than 60 pounds per acre (67 kg/ha) of 
nitrogen in any fertilizer application. In drip systems, the nitrogen amount can be broken into three or 
more smaller applications.

Pollination and fruit set: 
Squash is monoecious the male and female flowers develop on the same plant. During the main season 
the ratio of male to female flowers is usually 3:1 or higher. Honeybees are the primary pollinators, and 1 
to 2 hives of bees per acre should be provided for a good fruit set. Poor pollination results in small 
young fruit that turn yellow, shrivel, and fall off. Incomplete pollination may also cause misshapen fruit 
that are unmarketable. Squash fruit grow about 0.75 to 1 inch (1.9 to 2.5 cm) per day. 

Harvesting and handling: 
Summer squash are usually eaten at immature stages, as opposed to the hard or winter types, which are 
eaten when the fruit is mature. Summer squash fruit is generally harvested when the rind is still tender 
and the seeds are immature. Care should be taken not to injure the soft skin. Wearing gloves can reduce 
damage to the fruit by fingernails. A clean, dry rag may be used to clean dirt and dust off the fruit. 
Depending on the variety, fruit reach harvestable size 4 to 8 days after pollination. If fruit is allowed to 
remain on the plants too long before picking, the plants tend to set fewer fruit. Harvests every other day 
(depending on the temperature) are common for up to several months. Zucchini and straightneck fruits 
are more desirable at 5 to 6 inches (12.5 to 15 cm) long for western markets and 7 to 8 inches (18 to 20.5 
cm) long for eastern markets. Crookneck, straightneck, and zucchini fruits should be 1 to 2 inches (32 to 
51 mm) in diameter. 

Fruit is hand picked into containers and usually sorted, graded, and packed in the field. Fruit should be 
cooled to 50°F (10°C)

 

 

Insect Pests

BEET ARMYWORM, Spodoptera exigua 

Primarily a foliage feeder, the beet armyworm will also attack fruit, creating single or closely grouped 



circular or irregular holes. In many cases, feeding is superficial and little loss would result if not for 
decay organisms that enter wounds and rot fruit. The caterpillars occasionally develop inside the fruit.

Control

Cultural and Biological: 
Sanitation of crop residue and weeds in field and surrounding areas may lessen attraction of the field to 
the beet armyworm. The parasitic wasp, Hyposoter exiguae, is important in controlling populations of 
this pest

Chemical:

●     BACILLUS THURINGIENSIS Commonly known as BT, and sold as various products. Rates 
vary by formulation. PHI no restriction. In 1997, 114 lb a.i. were applied to 4.6% of California’s 
squash acreage in a median of one to two applications per field. The median application rates 
were 0.04-0.66 lb a.i./acre. Used to control small armyworms only (first and second instar) when 
populations are light and full coverage sprays are applied. Treatments repeated as necessary. If 
mature larvae or heavy populations are present, one of the other listed materials is used.

●     METHOMYL(Lannate) 1 day PHI for applications under 0.45 lb ai/ac, 3 day PHI if over 0.45 lb 
a.i./acre. Label rate: 0.45-0.9 lb a.i./acre. In 1997, 1,773 lb a.i. were applied to 16.5% of 
California’s squash acreage in a median of one application per field. The median application rate 
was 0.48 lb a.i./acre. Applied when insects first appear and continued every 5 to 7 days as 
needed. No more than 12 applications per crop are allowed. 

Comments: For use on cucumbers, melons and summer squash only. Permit required from county 
agricultural commissioner for purchase or use. 

 

CABBAGE LOOPER, Trichoplusia ni

The cabbage looper can be a very damaging pest. Young larvae feed primarily on the underside of 
leaves, skeletonizing them. High populations may move to the fruit and feed on the fruit surface. 

Control

Biological: 
Cabbage looper has many natural enemies that frequently keep it below economic levels, unless they are 
killed by insecticide applications. Important parasitic wasps include the tiny egg parasite, Trichogramma 
pretiosum, and three wasps that attack the caterpillars: Hyposoter exiguae, Copidosoma truncatellum, 
and Microplitis brassicae. The tachinid fly, Voria ruralis, also attacks the caterpillar. In some areas, the 



nuclear polyhedrosis virus, an important biological control agent, occurs naturally in fields and kills 
loopers that it infects. Bacillus thuringiensis (BT) can be use as an organic spray.

Chemical: 
Treatments are generally warranted if the population of loopers feeding on the leaves is in sufficient 
numbers to be easily found. Adult flights are monitored with pheromone traps and egg laying is 
observed to time treatments. To be effective, BT must be applied to young larvae in the 1st or 2nd instar. 
One of the other materials is applied for larger larvae.

●     BACILLUS THURINGIENSIS (BT) (see beet armyworm)

Comments: Applied when eggs start to hatch and larvae are small (early instars) and before 
significant crop damage occurs. Larvae must be actively feeding to be affected. Repeat as 
necessary to maintain control. 

●     CRYOLITE (Kryocide) Spray. PHI 14 days. (Prokil Cryolite 96) PHI no restriction. Label rate: 
24-48 lb a.i./acre. Not used in1997. Labeled for use on cantaloupe, squash, and watermelon. Only 
the Kryocide formulation is registered for use on cucumbers. Excess residues are removed on 
edible portions by washing or brushing. 

●     ESFENVALERATE(Asana XL) PHI 3 days. Label rate: 0.03 to 0.05 lb ai/acre. In 1997, 98 lb a.
i. were applied to 10.1% of California’s squash acreage in a median of one application per field. 
The median application rate was 0.05 lb a.i./acre. One gallon of Asana XL can be applied to 13-
22 acres. Registered for use on pumpkin and squash (summer and winter). May be applied by 
ground or aerial application equipment. Resistant populations of insects may be present. 
Applications are repeated as necessary to maintain control. Not to exceed 0.25 lb a.i./acre/season. 

●     METHOMYL(see beet armyworm)

 

CUCUMBER BEETLES 
Western spotted cucumber beetle: Diabrotica undecimpunctata undecimpunctata 

Western striped cucumber beetle: Acalymma trivittatum 
Banded cucumber beetle, Diabrotica balteata

Cucumber beetles are serious pests of smooth-skinned cucurbits, especially honeydew, crenshaw, and 
casaba melons. They prefer tender, succulent portions of plants, including the flowers, which they may 
destroy with their feeding. The beetles chew holes in leaves and scar runners and young fruits. Adults 
tend to avoid heat and thus feed mainly on the underside of young melons. After the skin hardens, 
melons are much less subject to attack. Scarring in the crown of the plant is also typical of adult damage. 
Feeding on stems of young plants, followed by sustained winds, may result in severe stand reductions 



making replanting necessary. In some situations, larvae may cause serious injury by feeding on roots, 
and young plants can be killed. Cucumber beetles also spread squash mosaic virus.

Control

Cultural and Biological: 
There are no effective cultural controls for these pests. Because spotted cucumber beetle larvae also feed 
on corn, avoid planting cucurbits next to corn. Cucumber beetles are attacked by a variety of natural 
enemies, the most important being a parasitic tachinid fly, Celatoria diabroticae. Natural enemies are 
rarely effective enough, to reduce populations below economically damaging levels. Spray Pyrellin E.C. 
is acceptable for organic crops.

Chemical: 
Adults are treated in spring before they have a chance to lay eggs. Once the eggs hatch and the larvae 
enter the soil they are not easily controlled. Treatment may be necessary if there is an average of one 
beetle a plant during the seedling-to-4-inch-tall stage. Infestations that develop late in the season are 
usually not as damaging as those that begin earlier because the population levels tend to be lower. 
Treatments are applied before beehives are introduced into the field, typically the day before bees are 
put in the field.

●     CARBARYL PHI 3 days listed on label, 60 days is typical. Label rate of 1.0 lb a.i./acre 
maximum allowed. In 1997, 856 lb a.i. were applied to 7.7% of California’s squash acreage in a 
median of one application per field. The median application rate was 0.8 lb a.i./acre. Applied by 
ground if plants are young or by air once vines cover rows. 

●     ESFENVALERATE(see cabbage looper)

Comments: Used to control adults; repeated as necessary to maintain control. 

●     ENDOSULFAN (Thiodan) PHI 2 days on the label, 14 days is typical. Label rate: 0.5-1.0 lb a.i./
acre. In 1997, 521 lb a.i. were applied to 4% of California’s squash acreage in a median of one 
application per field. The median application rate was 1.0 lb a.i./acre. Applied by ground if plants 
are young and by air once vines cover rows. Not to exceed 3 applications or 3 lb a.i./acre/year. 
Endosulfan is a California Restricted Use pesticide and has additional restrictions in certain 
counties to prevent runoff into waterways.

●     CRYOLITE (see cabbage looper) 

●     PYRETHRINS/ROTENONE(Pyrellin E.C.). PHI no restriction. 

In 1997, 3 lb pyrethrins and less than one lb rotenone was applied to less than 0.01% of 
California’s squash acreage in a median of one application per field. The median application rate 



was 0.01 lb a.i./acre. COMMENTS: This is a restricted material in an organically certified crop. 
Growers make 3-4 applications, or more, as eggs start to hatch and repeat at 5-7 day intervals. 
Applied in 25-100 gal water by ground sprayer, or in 1-2 gal water by low volume, or in 1-2 pt 
vegetable oil if applied with ULV spray equipment. Effectiveness of this material is lower than 
the first three materials listed. 

 

CUTWORMS 
Roughskinned Cutworm: Athetis mindara and other species in the Noctuid family 

Young plants are often damaged or killed by cutworms. These caterpillars usually hide in the soil under 
debris, or under clods during the day. At night they come out to feed, cutting off the plants at or just 
below the crown level. Several different species

of cutworms may cause damage. The roughskinned cutworm is a serious pest of cantaloupes in certain 
localities, causing scarring to the underside of melons.

Control

Cultural: 
To minimize cutworm problems, growers eliminate weeds both within and adjacent to the field at least 2 
weeks before planting. Irrigation management is used to speed germination and emergence of the crop, 
but irrigation runoff to noncultivated areas may aggravate weed problems. Growers also destroy plant 
residues from previous crops and avoid planting in fields coming out of pasture. 

Chemical: 
Growers monitor for cutworm injury by walking through the field when plants are in the seedling stage. 
Crops that follow barley or corn, especially in fields with heavy soils are carefully monitored. If an 
infestation is localized and only a few plants are damaged, taking the loss or replanting may be sensible. 
Frequently, damage is most serious at the edges of the field, but stand loss can occur in a clumped 
pattern throughout the field; spot treatments may be effective in these situations. If a large area is 
infested, insecticides are applied when problems are first observed before stands are severely reduced or 
fruit is damaged.

●     CARBARYL (see also cucumber beetle) 

Comments: Labeled for use on cucumbers, squash, melons, and pumpkins. Ground or aircraft 
equipment that provides good distribution is recommended. 

●     DIAZINON PHI 50 days if pre-plant and 10 days if foliar application. The rate to be applied for 
pre-plant is 2.0 lbs. a.i./acre and a maximum of 4.0 lbs. a.i./acre. For foliar apply 0.75 lbs.a.i./acre 



and a maximum of 3.75 lbs. a.i./acre. In 1997, 1,414 lb a.i. were applied to 10.6% of California’s 
squash acreage in a median of one application per field. The median application rate was 0.5 lb a.
i./acre. 

Comments: Not labeled for pumpkins. Diazinon is broadcast and incorporated 3-6 inches into soil 
just before planting. 

●     ESFENVALERATE(see cabbage looper) 

●     METHOMYL (see cabbage looper) 

Comments: Labeled for use on cucumbers, melons, and summer squash. Applied as a seedling 
spray. Low rate is used for variegated cutworm, high rate may be necessary for granulate 
cutworm. 

 

FLEA BEETLES 
many species in the Chrysomelid family 

Adult beetles chew small holes in leaves, giving them a sievelike appearance. The small, slender, white 
larvae feed on underground parts of the plant. On rare occasions, flea beetles may feed directly on ripe 
fruit, just below the calyx. This damage is usually seen only in late season plantings that show extreme 
foliar stress resulting from lack of water or powdery mildew.

Control

Cultural: 
Eliminate plant stress from insufficient moisture and powdery mildew. Pyrellin E.C. can be used by 
organic growers.

Chemical: 
Growers treat if field monitoring at the time of ripening shows feeding signs on fruit, and base treatment 
decisions on the severity of damage.

●     CARBARYL(see cucumber beetle) 

●     ENDOSULFAN (see cucumber beetle) 

●     METHOMYL (see cabbage looper) 



●     PYRETHRINS/ROTENONE (see cucumber beetle) 

●     CRYOLITE (see cucumber beetle) 

 

GREEN PEACH APHID, Myzus persicae 

In desert areas, watermelon mosaic virus, zucchini yellow mosaic, and papaya ringspot virus are 
transmitted chiefly by the green peach aphid. This aphid moves into melon fields in large numbers from 
surrounding vegetation, carrying viruses as it moves and feeds from one plant to another. In the San 
Joaquin Valley, cucumber mosaic, zucchini mosaic, and watermelon mosaic are often the most 
important viruses transmitted by this aphid.

Control

Biological and Cultural: 
Naturally occurring populations of the convergent lady beetle, Hippodamia convergens, may provide 
effective control in early spring. Releases of this beetle are usually not effective, however, because it 
generally does not remain in the field following release. Other general predators, such as lacewing and 
syrphid larvae, and parasitic wasps, including Lysiphlebus, Aphidius, Diaeretiella, and Aphelinus 
species, also attack aphids. Biological control is not effective in reducing virus transmission by this 
aphid. To exclude green peach aphid, row covers are placed over the seed bed following planting and 
left in place until first bloom. Row covers are not recommended in the San Joaquin Valley. Silver 
reflective plastic mulches applied at planting are effective in repelling aphids from plants, thereby 
reducing or delaying virus infection. Mulches help plants get off to a healthy start, and are effective until 
expanding foliage covers the reflective surface. Mulches may need to be removed in the desert areas 
when summer temperatures are excessive for optimal growth of plants. However, in the Central Valley 
and cooler areas, mulches have not caused plant damage in the summer; in fact, they improve soil 
moisture and nutrient retention, which may further aid plant productivity. Insecticidal soaps and certain 
narrow range oils can be use as organic control. Weed control along ditch banks, roads, in farm yards, 
and other noncultivated areas that contribute directly to the aphid problem may reduce populations. 
Planting a habitat for beneficial insects, such as sweet alyssum, around the field may be helpful. Planting 
is delayed until warm temperatures (80 to 85°F) occur and the spring flight of aphids is over. Excessive 
nitrogen applications are avoided.

Chemical: 
The decision to treat for aphids is based mainly on visual counts; measurable thresholds have not been 
researched. It is important to treat early to insure that the aphids do not build up to high levels. Early 
treatment does not prevent virus introduction; treating, however, may help reduce spread of the virus if 
aphid colonies are present. Parasites and predators, if present, may prevent an infestation from becoming 
established throughout a field, and eliminate the need to treat. 



●     METHOMYL (Lannate) LV. (see cucumber beetle) 

Comments: Labeled for use on melons, cucumbers, and summer squash only. 

Applied early and as needed 7 days later. Repeated use of this material is very disruptive to 
beneficials. 

●     OXYDEMETON METHYL(Metasystox-R). PHI 14 days for pumpkins or winter squash and 3 
days for summer squash. Label rate: 0.375-0.5 lb a.i./acre. In 1997, 868 lb a.i. were applied to 
12.6% of California’s squash acreage in a median of one application per field. The median 
application rate was 0.5 lb a.i./acre. 

Comments: Applied in sufficient water for complete coverage, but not less than 1 gal/acre. No 
more than 1 application/season on squash and pumpkins. Repeated use of this material is very 
disruptive to beneficials. 

●     INSECTICIDAL SOAPS PHI 0 days. (M-Pede) Applied 1-2% solution. In 1997, 203 lb a.i. 
were applied to less than 0.01% of California’s squash acreage in a median of one application per 
field. The median application rate was 2.18 lb a.i./acre. 

Comments: This material will reduce populations temporarily, but has no residual and requires 
repeat applications and thorough coverage. 

●     NARROW RANGE OILS (Saf-T-Side, Sun 1% solution or less, JMS Stylet Oil) PHI 0 days. In 
1997, 86 lb a.i. were applied to less than 0.01% of California’s squash acreage in a median of one 
application per field. The median application rate was 2.47 lb a.i./acre. 

Comments: Stylet oil is not acceptable for use on an organically certified crop. Oil will reduce 
populations temporarily, but has no residual and requires repeat applications and thorough 
coverage. Oils may cause phytotoxicity problems; exercise care when using these materials. 

 

MELON APHID, Aphis gossypii 

These small, green aphids can be a major problem on young plants where they feed near the tips of 
runners or in growing points. They cluster in numbers on the underside of growing leaves, distorting and 
curling the leaves, and produce a large amount of honeydew. The fruits become coated with the sticky 
secretion, creating an environment favorable for the development of a sooty mold. In addition they 
vector a number of viruses. In the San Joaquin Valley, this aphid can vector cucumber mosaic, zucchini 
yellow, and watermelon mosaic viruses, among others. These virus diseases may be more destructive to 



crops than direct aphid feeding. Several other aphid species cause similar injury, as well as virus 
transmission. The end result of feeding by this aphid is loss of vigor, stunting, or even death of the 
plants. Melon aphids will feed on cantaloupe, honeydew melon, casaba, and Persian melons, 
watermelon, cucumber, and squash.

Control

Biological and Cultural: 
Lacewing larvae, Chrysoperla carnea, are effective against this pest. Numerous other naturally 
occurring predators and parasites also attack melon aphids in the field. Biological control will not 
effectively reduce the transmission or spread of viruses carried by this aphid. It is a good practice, where 
feasible, to remove and bury the few severely infested plants as they appear in spring; this helps prevent 
rapid spreading of the aphid population. Row covers applied at planting and removed at first bloom 
exclude melon aphid. Row covers are not recommended in the San Joaquin Valley. Silver reflective 
plastic mulches applied at planting have been shown to be effective in repelling aphids from plants, 
thereby reducing or delaying virus infection. Mulches help plants get off to a healthy start, and are 
effective until expanded foliage covers the reflective surface. Mulches may need to be removed in the 
desert areas when summer temperatures are excessive for optimal growth of plants. However, in the 
Central Valley and cooler areas, mulches have not caused plant damage; in fact, they improve soil 
moisture and nutrient retention, which may further aid plant productivity. Preserved habitat for 
beneficials around the field and low dust levels encourage parasitism and predation. If populations are 
high enough to produce large amounts of honeydew, the fruit will need to be washed. Overfertilizing 
with nitrogen is avoided. Fields infested with melon aphid should be disked or plowed under as soon as 
harvest is complete. The use of insecticidal soaps and certain oils can be use as an organic control.

Chemical: 
Melon aphid is very difficult to control with insecticides. If natural enemies are not destroyed by 
insecticides applied for other pests, they will help keep melon aphid under control until late in the 
season. If unusually large numbers of aphids build up in parts of a field early in the season and appear to 
be retarding growth or causing honeydew buildup on fruit, apply an insecticide to the infested portions 
of the field. No threshold has been established. Early treatment does not prevent virus introduction; 
however, treating may help reduce spread of the virus if aphid colonies are present.

●     IMIDACLOPRID (Admire) 2F. PHI 21 days. In 1997, 165 lb a.i. were applied to 5.6% of 
California’s squash acreage in a median of one application per field. The median application rate 
was 0.2 lb a.i./acre. 

Comments: Available under a Section 18 registration. 

●     BIFENTHRIN (Capture) 2EC-CAL. PHI 7 days. Label rates: 0.06 to 0.1 lbs a.i./acre. In 1997, 
224 lb a.i. were applied to 16.5% of California’s squash acreage in a median of one application 
per field. The median application rate was 0.09 lb a.i./acre. To control mites and aphids applied 



when pests first appear and repeated as necessary to maintain control. Higher rates will be 
required once a damaging threshold is established. Available under a Section 18 registration. 
Repeated use of this material is very disruptive to beneficials. 

●     ENDOSULFAN (Thiodan) 50WP (see cucumber beetle) 

●     INSECTICIDAL SOAPS (see Green peach aphid ) 

●     NARROW RANGE OILS (see Green peach aphid) 

 

SEEDCORN MAGGOT, Delia platura

The maggot attacks germinating seeds or transplants, but is only a pest early in the season before the soil 
warms up. Little damage is likely to occur once favorable growing conditions set in. Seedcorn maggots 
are particularly damaging when residues of the previous crop have not thoroughly decayed before 
planting cucurbits.

Control

Cultural: 
Fields with moist, heavy-textured soil usually have the worst problems with this pest. To reduce 
attractiveness of the field to egg-laying adults, growers disc or plow early in the season to incorporate 
residues from the previous crop and allow time for residues to completely decompose and weed growth 
is destroyed. Growers also avoid planting cucurbits after root crops or cole crops, including cabbage, 
cauliflower, broccoli, and brussels sprouts, and after fall tomatoes. Planting in moist soil and not too 
deep (1.25 to 1.5 inch depth is ideal for melons) when weather conditions are ideal assures rapid seed 
germination. The longer it takes germinate the squash to, the greater the risk of infestation. Late season 
planting may avoid the early season infestation of this pest.

Chemical: 
A preventative seed treatment is the best method of control.

●     LINDANE (Isotox) F. Applied at 4 oz/100 lb seed (dry). Registered for cucumbers, 
watermelons, cantaloupes, squash and pumpkins. Not used as a seed treatment in 1997. 22 lb a.i. 
were applied to less than 0.01% of California’s squash acreage in a median of one application. 
The median application rate was 1.98 lb a.i./acre.

●     CHLORPYRIFOS (Lorsban) 50SL. Applied at 2 oz/100 lb seed (slurry). Labeled for use on 
cucumbers and pumpkins. Not used as a seed treatment in 1997. 



PREPLANT FUMIGATION

●     METAM SODIUM (Vapam) Apply 75 gal/acre. In 1997, 4,106 lb a.i. were applied to 0.19% of 
California’s squash acreage in a median of one application per field. The median application rate 
was 169.26 lb a.i./acre. 

Comments: Soil is cultivated a week before treatment and moistened after cultivation. Soil 
temperature must be 40-90°F. 

●     DIAZINON (see cutworms) 

●     OXAMYL.(Vydate L) Applied 2-4 lb a.i./acre broadcast. In 1997, 294 lb a.i. were applied to 
2.8% of California’s squash acreage in a median of one application per field. The median 
application rate was 0.6 lb a.i./acre. Following application and 

before planting, "Vydate" L is incorporated 2 to 4 inches into the soil.

 

SPIDER MITES 
Twospotted spider mite: Tetranychus urticae 

Pacific spider mite: Tetranychus pacificus 
Strawberry spider mite: Tetranychus turkestani 

Desert spider mite: Tetranychus desertorum 
Carmine spider mite: Tetranychus cinnabarinus 

Brown wheat mite: Petrobia latens

Mite feeding results in the destruction of chlorophyll; leaves become pale, stippled, and in later stages of 
infestation dry up and die. Loss of color is pronounced on the under surface of leaves before it becomes 
apparent on the upper side. Light infestations can be tolerated, but when heavy, can result in lowered 
yield and reduced quality of fruit.

Control

Biological and Cultural: 
Several predators play an important role in regulating spider mite populations, including the western 
predatory mite (Galandromus [Metaseiulus ] occidentalis ), sixspotted thrips (Scolothrips sp.), minute 
pirate bug (Orius tristicolor ), and lacewing larvae (Chrysoperla carnea ). The western predatory mite is 
the same size as spider mites but lacks spots and ranges in color from cream to amber red. It is available 
commercially, but research has not been done on the effectiveness of releasing these predators in 
cucurbits. Sixspotted thrips and western flower thrips are also effective predators, but naturally-
occurring populations of these insects are generally inadequate to provide significant control until 



damage has already taken place. Both species are tiny, slender insects about 1 mm or less in length. 
Sixspotted thrips has three dark spots on each forewing; western flower thrips ranges in color from clear 
lemon yellow to dark brown. Western predatory mites and the two species of thrips are monitored to 
determine if they are present in the field and their relative population density in comparison with pest 
mites. Growers minimize dust and encourage naturally occurring predators and parasites by limiting 
chemical rates and the number of applications. Field bindweed growing in or at the edges of a cucurbit 
field should be controlled. Good water management increases plant tolerance to these pests. After 
runners are 14 inches long, natural enemies such as sixspotted thrips or predaceous mites usually control 
pest mite populations.

Chemical: 
No threshold is established, but when buildup is observed, treatment should be applied before webbing 
occurs, or before runners are 14 inches in length, providing no predatory thrips or predaceous mites are 
present. After the rows close over, ground equipment cannot get in the field and aircraft must apply 
chemical treatments. Such treatments are less effective because it is difficult to obtain good coverage by 
aircraft.

●     DICOFOL (Kelthane) 35. PHI 2 days. Label rate: 0.58 lb a.i./acre. Registered for pumpkin and 
squash. In 1997, 66 lb a.i. were applied to 1.1% of California’s squash acreage in a median of one 
application per field. The median application rate was 0.58 lb a.i./acre. 

Comments: No more than 2 applications/season are allowed.

●     SULFUR PHI 0 days. In 1997, 52,271 lb a.i. were applied to 15.8% of California’s squash 
acreage in a median of one to two applications per field. The median application rate was 9.6 lb a.
i./acre.

Comments: Temperatures should not exceed 95°F when applications are made. Some varieties 
are sulfur-sensitive.

 

SQUASH BUG, Anasa tristis 

Young nymphs feed in clusters. Their feeding causes the affected part of leaves to droop, turn black, and 
dry out. Young plants can be killed. Squash bugs are particularly damaging to squash and pumpkins but 
can also be serious on young melons, especially watermelon.

Control

Cultural: 
Growers destroy crop residues and reduce overwintering hiding places. Row covers applied at planting 



and removed at first bloom exclude squash bugs. Some plant varietal preferences occur: pumpkins, 
watermelons and squash are the most seriously damaged; zucchinis are less susceptible.

Chemical: 
Squash bugs are very difficult to control; good coverage is critical. Treatments are applied at the early 
seedling stage, if the insect is present. At later growth stages, treatments are necessary only if squash 
bugs are present in high numbers.

●     ESFENVALERATE (see cabbage looper). COMMENTS: May encourage the buildup of pest 
mite populations. 

●     ENDOSULFAN (see cucumber beetle) 

 

WHITEFLIES 
Greenhouse whitefly, Trialeurodes vaporariorum 

Iris whitefly, Aleyrodes spiraeoides 
Sweetpotato whitefly, Bemisia tabaci 

Silverleaf whitefly, Bemisia argentifolii

Desiccation of plants occurs with moderate to heavy populations and the production of honeydew gives 
rise to sooty mold. The plant becomes unproductive, and the fruit is rendered unmarketable. Sweetpotato 
whitefly has historically been a serious problem in cucurbits by transmitting lettuce infectious yellows 
virus and squash leaf curl virus. Recently, sweetpotato whitefly has all but disappeared in California, 
displaced by the silverleaf whitefly. The silverleaf whitefly has become especially damaging in southern 
California growing areas and also threatens cucurbits in northern California. In light to moderate 
infestations of silverleaf whitefly, leaves show no distinctive symptoms as a result of their feeding; 
however, copious quantities of honeydew are deposited on leaves, resulting in a sticky, shiny 
appearance. Silverleaf whitefly has become a serious pest because of its high reproductive capability, 
wide host range, high rate of feeding, and exudation of sticky honeydew. Its feeding on squash 
frequently causes crop leaves to turn whitish or silver, hence the name silverleaf whitefly.

Control

Biological and Cultural: 
Several wasps, including species in the Encarsia and Eretmocerus genera, parasitize whiteflies. Whitefly 
nymphs are also preyed upon by bigeyed bugs, lacewing larvae, and lady beetles. Silverleaf whitefly is 
an introduced pest that has escaped its natural enemies. Some indigenous native parasites and predators 
do attack it, but do not keep it below damaging numbers. The lady beetle Delphastus pusillus is being 
introduced into southern California to assist in biological control. Populations peak in late summer and 
begin to decrease by November. Delaying planting or using host-free periods may decrease the severity 



of attack. Host-free periods are valuable for controlling several of the whitefly species. Melons should 
not be planted during the fall in the low deserts of southern California unless row covers are applied to 
beds at planting and removed at first bloom. Row covers are not recommended in the San Joaquin 
Valley. Silver reflective plastic mulches applied at planting have been shown to be effective in reducing 
the number of silverleaf whiteflies landing on melon leaves. This, in turn, delays the buildup of whitefly 
populations on melons. Mulches help plants off to a healthy start and are effective until expanding 
foliage covers the reflective surface. Growers avoid whitefly infested transplants; this is how the 
silverleaf whitefly has been transported to other areas of the state. When possible, cucurbits are planted 
at least 1/2 mile upwind from other key whitefly hosts such as cole crops and cotton. Maintain good 
Sanitation is maintained in winter/spring host plants and weeds. Field bindweed and other weeds in and 
adjacent to the crop field as well as crop residues are removed. Growers attempt to produce the crop in 
the shortest season possible; proper management of irrigation and nitrogen will assist in this. The use of 
soap and certain oil sprays are acceptables organic methods. 

Chemical: 
Whiteflies, with the exception of the silverleaf whitefly, rarely require chemical control. Natural or 
introduced biological controls provide the best long-term solution to keeping most of the whitefly 
species at low levels along with crop host absence in the areas of heavy infestations. When treating for 
silverleaf whitefly, growers make applications before pests build up and honeydew contaminates fruit. 
Combinations of a pyrethroid insecticide (e.g., bifenthrin, permethrin, esfenvalerate) with either an 
organophosphate or endosulfan provide superior control over applications of a single insecticide. There 
is some evidence of endosulfan resistance in populations of silverleaf whitefly in the Imperial Valley. 
Organophosphate and pyrethroid treatments should be rotated with a treatment of insecticidal oil or soap 
to help slow development of insecticide resistance. Insecticidal soaps and oils are not as effective as 
other materials and require frequent applications and thorough coverage. Ground application gives more 
complete coverage than aerial application.

NOTE: Bifenthrin or endosulfan may be used alone for control of light populations. For moderate to 
heavy populations growers use a pyrethroid (bifenthrin-Capture, permethrin-Pounce or Ambush, or 
esfenvalerate-Asana) in combination with endosulfan (Thiodan), methamidophos (Monitor), or 
azinphosmethyl-Guthion, or use oxamyl (Vydate) in a tank mix with endosulfan. 

●     BIFENTHRIN(see melon aphid) 

Comments: Available of a Section 18 for silverleaf whitefly control on cucurbits. 

●     PERMETHRIN(Pounce, Ambush) PHI 0 days. Label rate: 0.1-0.2 lb a.i./acre. 

In 1997, 319 lb a.i. were applied to 7.2% of California’s squash acreage in a median of one 
application per field. The median application rate was 0.16 lb a.i./acre.

Comments: Apply a minimum of 4 gal by air or 20 gal of finished spray per acre with ground 



equipment. No more than 1.6 lb a.i./acre/season is allowed. Toxic to bees. 

●     ENDOSULFAN (see cucumber beetle) 

●     OXAMYL (see seedcorn maggot) 

●     ESFENVALERATE(see cabbage looper) 

●     INSECTICIDAL SOAP 1% solution or less (see green peach aphid) 

●     NARROW RANGE OILS 1% solution or less (see green peach aphid) 

 

WIREWORMS, Limonius spp. and others 

Wireworm larvae injure crops by partially or completely devouring seeds in the soil, thus reducing plant 
stands. On plants, they can cut off small, underground stems and roots or bore into larger ones.

Control

Cultural: 
Growers minimize plant residue from previous crops and fallow fields for several weeks to allow 
organic matter to decompose. Crops following pasture, alfalfa, vineyards, and possibly grains may 
develop high populations of wireworms and require preventative treatment. Seeds planted at depths 
greater than 1.5 inch (3.7 mm) take longer to germinate and are at greater risk for infestation. Planting 
into cold, moist soil may increase wireworm problems.

Chemical: 
If wireworms have been a serious problem in the past, a preventative treatment may be necessary. 
Preplant or seed treatments are far superior to any postemergence practice.

●     LINDANE (see seedcorn maggot) 

●     DIAZINON (see cutworms) 

●     METAM SODIUM(see seedcorn maggot) 

Comments: Applied as a band treatment before planting. 

 



YELLOWSTRIPED ARMYWORM, Spodoptera ornithogalli

Yellowstriped armyworm eats both foliage and fruit. It does not enter the fruit, but feeds on the surface, 
causing irregular holes. Infestations are most severe from July to mid-September.

Control

Cultural and Biological: 
Sanitation of crop residue and weeds in field and surrounding areas may lessen attraction of the field to 
the pest. Many natural enemies attack armyworms. Among the most common parasites are the wasps, 
Hyposoter exiguae and Chelonus insularis, and the tachinid fly, Lespesia archippivora. Viral diseases 
also kill significant numbers. Bacillus thuringiensis can be used for organic control.

Chemical: 
If young instars (or stages) of the yellowstriped armyworm are found on foliage during routine field 
inspections, growers may treat with a low impact product such as Bacillus thuringiensis. For older stages 
of this armyworm, one of the other materials is used. (see cabbage looper) 

Comments: BT may be used to control small armyworms (first and second instar) when populations are 
light and full coverage sprays are applied. Treatments are repeated as necessary. 

●     METHOMYL (see beet armyworm) 

 

 

Diseases

POWDERY MILDEW, Sphaerotheca fuliginea and Erysiphe cichoracearum 

All cucurbits are susceptible to powdery mildew, but the disease is less common on watermelon than on 
other cucurbits. Powdery mildew first appears as pale yellow spots on stems, petioles, and leaves. These 
spots enlarge as the white, fluffy mycelium grows over plant surfaces and produces spores, which give 
the lesions a powdery appearance. Affected leaves become dull, chlorotic, and may show some degree 
of wilting in the afternoon heat; eventually they become brown and papery.

Powdery mildew of cucurbits may occur at any time in coastal production areas but is more common in 
fall in the San Joaquin Valley, Sacramento Valley, and desert production areas. The disease may be 
caused by one of two species of mildew fungi, although E. cichoracearum is rare. Several races of each 



fungus also exist. The pathogens generally overwinter on weeds and their spores can be carried long 
distances by air currents. Infection is favored by water on the plant surface or high humidity (50 to 
90%), and disease development is favored by vigorous plant growth and moderate temperatures.

Control

Cultural: 
Growers plant resistant varieties, follow good sanitation practices, and control weeds. Sulfur spray is an 
organically acceptable method.

Chemical: 
Treatments are applied when disease symptoms first occur and repeated if symptoms reappear.

●     MICRONIZED SULFUR (Thiolux). (see spider mites) 

Comments: Sulfur can injure plants, especially when temperatures reach 95°F. Some varieties are 
sulfur sensitive. 

●     TRIADIMEFON (Bayleton). PHI 0 days on label but 14 days is typical. Label rate: 0.1250 lbs. a.
i./acre. In 1997, 366 lb a.i. were applied to less than 21.9% of California’s squash acreage in a 
median of one application per field. The median application rate was 0.13 lb a.i./acre. 

Comments: Applied in a minimum of 10 gal water/acre by ground or 5 gal water/acre by air. 
Repeated at 14-day intervals as needed. Potential alternatives are Rally 40W (myclobutanil); 
Bravo (chlorothalonil); Ridomil (metalaxyl) and Ridomil Gold (mefenoxam).

 

SQUASH MOSAIC VIRUS

Symptoms of squash mosaic include mosaic patterns and mottling of the leaf along with deformed fruit 
the virus is vectored by the spotted cucumber beetle (Diabrotica spp.) and other related beetles. The 
beetles can retain the virus up to 20 days after feeding on an infected plant. The virus is also seed-borne.

Cultural Control: 
Virus-free seed is used to eliminate primary inoculum.

 

SUDDEN WILT, Pathogens: Pythium spp. 
(P. ultimum, P. aphanidermatum, and P. myriotylum) 



Phytophthora drechsleri 

The typical symptom is a sudden wilt that can occur on all cucurbits. Crown leaves yellow followed by a 
rapid collapse of the entire plant. Roots show varying degrees of rot. Wilt usually is more common on 
crops planted for fall harvest and generally follows a period of cool temperature, rain, or heavy 
irrigation. The pathogens are soilborne. Pythium myriotylum occurs only in Imperial County and 
Phytophthora drescleri infects squash and pumpkin in the Sacramento Valley and melon in Merced 
County.

Cultural Control: 
Growers plant on high, well-drained beds and avoid heavy clay soils. They also irrigate on a uniform 
schedule and use alternate furrow irrigation. Reduced irrigation in fall, i.e. shorter duration and avoiding 
water-saturated beds may reduce disease. Fungicides have proven ineffective.

 

CHARCOAL ROT, Pathogen: Macrophomina phaseoli 

Charcoal rot affects all cucurbits. Crown leaves of infected plants turn yellow and wither. The vines may 
wilt and die, depending on the extent of infection. A green, water-soaked lesion forms on the stem near 
the ground level and may produce amber gumming. The lesion may extend several centimeters up the 
vine; as it dries the color changes to tan. Eventually, small black microsclerotia (and sometimes 
pycnidia) form within the lesion giving it a dusty, charcoal appearance, a diagnostic symptom.

Macrophomina phaseoli is a soilborne fungus, occurring in most soils in the Central Valley. The fungus 
is relatively tolerant of high temperatures and dry soils. Disease incidence is favored by plant water 
stress and high temperatures. This fungus has a wide host range and is a common problem on beans.

Cultural Control: 
Optimal soil moisture is maintained to avoid plant stress. Cucurbits are rotated with a small grain crop. 
There are no chemicals or resistant cucurbit varieties available for use in controlling this disease.

 

CUCUMBER APHID BORNE YELLOWS, Pathogen: Cucumber aphid borne yellows luteovirus 
(CABY) 

Cucumber aphid-borne yellows causes a general yellowing of the older leaves, which become thick and 
leathery. The major veins of these leaves remain green. Growth and yield of infected plants may be 
reduced.

This virus is persistent: it is acquired and transmitted in hours and the aphid vector may retain the virus 



for its entire life. Vector specificity is high; the cotton (melon) aphid, Aphis gossypii, transmits the virus 
very efficiently while the green peach aphid, Myzus persicae, is a poor vector. The source of the virus is 
unknown, possibly wild cucurbits.

Cultural Control: 
Although not tested specifically on this virus disease, silver reflective plastic mulches applied at planting 
have been shown to be effective in repelling aphids from plants, thereby reducing or delaying virus 
infection. These mulches help plants off to a healthy start and are effective until expanding foliage 
covers the reflective surface. Reflective mulches may need to be removed in the desert areas when 
summer temperatures are excessive for optimal growth of plants. However, in the Central Valley and 
cooler areas, these mulches have not caused plant damage in the summer; in fact, they improve soil 
moisture and nutrient retention, which may further aid plant productivity.

 

CUCUMBER MOSAIC, Pathogen: Cucumber mosaic virus (CMV) 

The first symptom of cucumber mosaic is a clearing of veins, followed by development of mosaic 
patterns or mottling consisting of irregularly shaped, dark green areas alternating with light green or 
yellow areas. Leaves on some species and cultivars are drastically reduced in size and growth is often 
retarded. Malformations of the fruit can also occur.

Cucumber mosaic has a very wide host range including cucurbits (except watermelon), tomato, spinach, 
celery, safflower, beans, blackeyes, peppers, beets, potatoes, and many ornamentals and weeds. The 
virus is transmitted by many species of aphids.

Cultural Control: 
Silver reflective plastic mulches applied at planting have been shown to be effective in repelling aphids 
from plants, thereby reducing or delaying virus infection. Mulches help plants off to a healthy start and 
are effective until expanding foliage covers the reflective surface. Mulches may need to be removed in 
the desert areas when summer temperatures are excessive for optimal growth of plants. However, in the 
Central Valley and cooler areas, mulches have not caused plant damage in the summer; in fact, they 
improve soil moisture and nutrient retention, which may further aid plant productivity.

 

CURLY TOP, Pathogen: Curly top virus 

Symptoms of curly top include severe stunting, stiffness, short internodes, and leaves that are darker 
green than normal. Runner tips tend to turn up. Plants infected in seedling stage die. Leaves may roll 
upward and have a crinkled appearance. Older plants may turn yellow and die. 



The virus is transmitted by the beet leafhopper, Circulifer tenellus ; the leafhopper retains the virus and 
is capable of transmitting it for its entire life. Curly top virus has a wide host range including many 
weeds.

Control: 
No control is practiced.

 

FUSARIUM CROWN AND FOOT ROT, Pathogen: Fusarium solani f. sp. cucurbitae 

Although all cucurbits are susceptible, Fusarium crown and foot rot is a problem only on squash and 
pumpkin. The fungus causes water-soaked lesions on the stem at the soil line. Infected plants wilt and 
die. On the fruit, the lesions usually begin on the area that is resting on the ground. Fruit lesions are firm 
and dry, with the decayed area exhibiting a concentric ring pattern.

This fungus survives in the soil and on seed. The disease occurs most often in the Central Coast of 
California. There are two races of the fungus; Race 1 attacks any part of the plant, while Race 2 attacks 
only the fruit.

Cultural Control: 
Growers rotate out of cucurbits for 4 years and use clean seed.

 

MONOSPORASCUS ROOT ROT, Pathogen: Monosporascus cannonballus 

Symptoms of Monosporascus root rot are most severe on watermelons and muskmelons but may also 
occur on squash. Aboveground symptoms include a yellowing of the crown leaves and a wilt that 
typically occurs near harvest. Larger roots that are infected exhibit firm, brownish to reddish lesions; 
secondary and smaller roots usually rot. In the later stages of infection small, black perithecia form on 
the roots that resemble tiny "cannon balls". 

The fungus is tolerant of high temperatures. The disease has been observed in Fresno, Kern, Imperial, 
and Riverside counties. The fungus is capable of reproducing on a number of crops without the dramatic 
symptoms seen on melons. 

Control: 
No control is practiced.

 



PHYTOPHTHORA ROOT ROT, Pathogen: Phytophthora capsici and other species 

Phytophthora root rot is most commonly found on squash and pumpkins, but all cucurbits are 
susceptible. This disease occurs suddenly in a field and plants wilt and die within a few days of 
infection. The roots and stems are soft, water-soaked, and brown.

This disease only occurs where the soil has been moist for an extended period of time. Phytophthora 
capsici also infects tomatoes and peppers and is found throughout the state. 

Cultural Control: 
Good water management is usually sufficient to control this disease. Provide good drainage and avoid 
excessive soil moisture by extending intervals between irrigations and avoiding long irrigation periods.

 

POTYVIRUSES, Pathogen: Watermelon mosaic virus (WMV), formerly Watermelon mosaic 
virus II

Papaya ringspot virus (PRSV-W), formerly Watermelon mosiac virus I, Zucchini yellow mosaic virus 
(ZYMV) 

Each virus produces similar symptoms and mixed infections are common. The first symptom is a 
clearing of veins, followed by development of mosaic patterns or mottling consisting of irregularly 
shaped, dark green areas alternating with light green or yellow areas. Leaves on some species and 
cultivars are drastically reduced in size and growth is often retarded. Watermelon mosaic tends to cause 
raised, blisterlike areas on leaves and to reduce leaf size severely. Zucchini yellow mosaic typically 
causes the leave lobes to become long and narrow. Malformations of the fruit can occur with all three of 
the viruses.

All three viruses are found in wild and volunteer cucurbits. Watermelon mosaic virus also occurs in 
weeds such as goosefoot, lambsquarters, Russian thistle, various legumes, cheeseweed and other related 
plants. All three viruses are transmitted by many species of aphids. After feeding on an infected plant, 
aphids only retain the ability to transmit these viruses for very short periods of time (minutes to a few 
hours). In general, spread of potyviruses in the field occurs when aphid activity is high and is often very 
rapid and localized. 

Cultural Control: 
Mosaic viruses are difficult to control. Spraying with insecticides is rarely effective for control because 
the insect transmits the virus before being killed by the insecticide. Silver reflective plastic mulches 
applied at planting have been shown to be effective in repelling aphids from plants, thereby reducing or 
delaying virus infection. These mulches help plants off to a healthy start and are effective until 
expanding foliage covers the reflective surface. Reflective mulches may need to be removed in the 



desert areas when summer temperatures are excessive for optimal growth of plants. However, in the 
Central Valley and cooler areas, these mulches have not caused plant damage in the summer; in fact, 
they improve soil moisture and nutrient retention, which may further aid plant productivity.

 

Comments on the diseases: 
Yellows is the result of a molybdenum deficiency in cucurbit plants. Molybdenum is generally available 
in high enough quantity for all plant growth. However, under acid soil conditions molybdenum is 
difficult for melons of some cultivars to absorb. Yellows occurs commonly in the Stanislaus County 
production areas and has been associated with cut and fill areas along the California aquaduct and the 
Delta-Mendota Canal. A single application of sodium molybdate at 200 ppm will result in a complete 
recovery of affected plants in 2 to 3 days.

 

 

Nematodes

Root knot, Meloidogyne incognita and M. javanica 
Lesion, Pratylenchus spp. 

Stubby root, Trichodo rus sp. and Paratrichodorus spp. 
Needle, Longidorus africanus 

Root knot nematodes can cause substantial damage to cucurbits. All cucurbits are susceptible to root 
knot nematodes. Damage is typically greatest in warm regions with light, sandy soils. Nematode-
infested plants may have reduced growth, lower yield and fruit quality, and tend to wilt earlier under 
moisture stress. Lesion nematodes have not been found to cause economic damage in California, but the 
root lesions formed by their feeding may be invaded by fungi and bacteria. Stubby root nematode can 
reduce root growth. Pin nematode, Paratylenchus sp., is found in fields but is not known to cause 
damage to cucurbits in California. Needle nematode has been found to cause damage to cucurbits in the 
Imperial Valley. 

The symptoms described below may be indications of a nematode problem, but are not diagnostic as 
they could result from other causes such as diseases, insect injury, or nutrient deficiencies. Infestations 
by root knot nematodes produce characteristic

swelling of roots, called galls. Aboveground symptoms for all nematodes include patches of stunted, 
yellowed, and/or wilted, dying plants. Lesion nematode infestation may cause reddish brown to dark 
brown lesions on roots. Symptoms due to stubby root nematode infestation include restricted root 
growth with reduced feeder roots, stunting, and yellowing of plants. Needle nematode causes stunting, 



terminal root swelling, cessation of root elongation, and root necrosis. 

FIELD EVALUATION: 
It is critical to know the nematode species present and their population estimates to make management 
decisions. If a previous field or crop had problems caused by nematodes that are listed as pests of 
cucurbits, population levels may be high enough to cause damage to seedlings. If nematode species have 
not previously been identified, soil samples should be taken and sent to a diagnostic laboratory for 
identification. 

Control

Cultural: 
Crop rotation is not usually feasible in fields with root knot nematodes because of their wide host range; 
nor is it feasible for the other species because all the pest species generally occur together. Deep 
plowing, fallow, and destruction of susceptible weed hosts can reduce nematode population levels. 
Proper irrigation and nutrition reduces stress and may minimize nematode damage. 

Chemical: 
There are no current treatment guidelines for lesion, stubby root or needle nematodes, but if root knot 
nematodes are present, treatment is recommended. 

Preplant

●     CHLOROPICRIN Applied at 300-500 lb/acre. In 1997, 1,253 lb a.i. were applied to less than 
0.01% of California’s squash acreage in a median of one application per field. The median 
application rate was 42.5 lb a.i./acre. 

Comments: Dosage may be reduced if the treated area is covered with a plastic tarpaulin 
immediately after application. 

●     METAM SODIUM (see seedcorn maggot). Applied at 160-320 lb a.i./acre. 

●     DICHLOROPROPENE (TELONE II) Soil is left undisturbed and unplanted for at least 7 days 
after application of the fumigant. For a mineral type soil 90.9-141.4 lb a.i./acre and for a muck or 
peat type soil 242.4-363.6 lb a.i./acre. In 1997, 747 lb a.i. were applied to less than 0.01% of 
California’s squash acreage in a median of one application per field. The median application rate 
was 133.42 lb a.i./acre. 

Preplant and Planting

●     OXAMYL (see seedcorn maggot) 



Comments: To control lesion and root knot nematodes, except Meloidogyne javanica. Applied at 
2-4 lb a.i./acre broadcast. Band treatments use proportionately less. After application and before 
planting, material is incorporated 2-4 inches. 

Postplant

●     OXAMYL (see seedcorn maggot) 

Comments: Applied in sufficient water to obtain uniform coverage of foliage. Applied at 0.5-1.0 
lb a.i./acre 2-4 weeks after planting and repeated 2-3 weeks later. Most effective if preceded by a 
preplant or planting application. 

 

 

Weeds

Weeds can cause yield reductions on squash and pumpkin fruit. In addition, weeds interfere with harvest 
by making fruit difficult to find. The vigorous growth of many cucurbits make integrated weed 
management feasible and reduces the need for herbicides. In any case, an integrated approach is 
necessary because of the limited availability of registered, effective, selective herbicides. 

Growers monitor the fields and keep records of the weed species that occur in each field to help in 
planning weed management strategies. For example, fields that have high populations of certain weeds 
such as common purslane, field bindweed, or nutsedge are avoided, as registered chemicals or 
nonchemical methods do not adequately control these weeds. 

Vigorous, rapid growth of some cucurbits (melons, watermelon, and squash) during warm seasons 
allows production without herbicides. Crop rotation is another cultural control method that reduces 
herbicide use, this tecnique avoids the increase of specific weed populations. Weeds are cultivated 
before they set seed in rotation crops, and after harvest of the rotation crop. Growers clean cultivate the 
field or plant a green manure crop to prevent weed infestations. 

Just before planting cucurbits, growers pre-irrigate the field to germinate weed seeds, then cultivate to 
destroy them. Carrying out this operation as close to planting time as possible ensures that soil 
temperature and climatic conditions are similar to those that will occur during the crop germination 
period, thus maximizing the number of weeds controlled. Cultivating as shallowly as possible avoids 
moving dormant weed seed up from deeper soil layers. 

Mulch planting can eliminate the need for herbicides in large-seeded cucurbits such as pumpkin and 



squash. This technique involves planting the seed into moist soil below a dry soil layer. To use mulch 
planting, fields are first pre-irrigated and then shallowly cultivated 2 to 4 inches deep when the surface 
dries. Cultivation kills any emerged weeds and creates a dry barrier (mulch) over moist soil into which 
the crop is sown. The field is not irrigated again until the crop reaches the third to fourth leaf stage. 
Mulch planting can fail and herbicide treatments may be required if it rains after sowing, if field 
conditions (e.g., soil type, fertility) are irregular, or if the mulch layer is too deep and irrigation is 
required to germinate the crop. 

Transplanting pumpkin and squash into uniform beds utilizing a precision planting system will promote 
a uniform crop and allow cultivation close to the seedline. This reduces the need for hand weeding and 
lowers weed control costs. 

HERBICIDES: 
Herbicides, combined with good cultural practices, control many weed pests of cucurbits. When a 
cucurbit crop is grown using climate modification techniques generally(i.e., clear plastic mulches, 
tunnels, or mid-bed trenches), soil fumigants are used before planting. Otherwise herbicides are applied 
before planting and mechanically mixed in the soil (preplant incorporated) or after planting and 
incorporated with irrigation (preemergent). Other herbicides are applied after planting to emerged weeds 
and are referred to as postemergence herbicides. Preemergence herbicides can also be applied during the 
layby period to keep the crop weed-free until harvest.

Preplant fumigation 

●     METHYL BROMIDE Applied at 150-300 lb/acre. In 1997, 1,742 lb a.i. were applied to less 
than 0.01% of California’s squash acreage in a median of one application per field. The median 
application rate was 87.1 lb a.i./acre. 

Comments: Application is generally done by specialized, professional companies. Soil must be 
well tilled with about 30% moisture for good results. A plastic tarp is required to help slow gas 
release from the soil. Chloropicrin gas is also required at a minimum of 2% as a warning agent; 
methyl bromide is very toxic. It will control a broad spectrum of weeds, including perennials. 
Applying methyl bromide in strip treatments under clear plastic that is then used as a mulch to 
encourage early spring growth has been used successfully. 

●     METAM SODIUM(see seedcorn maggot) Applied at 50-75 gal/acre. 

Comments: Metam is a water soluble, soil-applied biocide. For best results, it should be applied 
to well tilled soil free of large clods that was moistened by rainfall or preirrigated 2 weeks 
previously in order to enhance germination of weed seeds. Typical application is with a 
subsurface spray blade into premade beds. There have been numerous failures with metam, 
mostly because of improper soil preparations. The label requires a 14 day waiting period between 
treatment and planting a crop. 



Preplant incorporated

●     BENSULIDE Label rate is 5-6 lb a.i./acre. In 1997, 1,970 lb a.i. were applied to 3.6% of 
California’s squash acreage in a median of one application per field. The median application rate 
was 4.9 lb a.i./acre. 

Comments: A narrow spectrum herbicide, good for annual grasses and common purslane. Can be 
mechanically incorporated shallowly (1-2 inches) before planting, or applied after planting and 
incorporated with sprinkler irrigation. Can also be applied by chemigation, through sprinkler, 
surface drip, or subsurface drip irrigation. Very safe on all cucurbits and very persistent. Label 
has plantback (rotational crop) restrictions. 

Preplant and postemergence foliar

●     PARAQUAT PHI 0 days on the label 60 days is typical. Label rate: 0.63-0.94 lb a.i./acre by 
ground or air application. In 1997, 55 lb a.i. were applied to less than 0.01% of California’s 
squash acreage in a median of one application per field. The median application rate was 1.14 lb 
a.i./acre.

Comments: Paraquat is a nonselective foliar herbicide that kills emerged weeds. Can be used 
before planting or after planting but before the crop emerges. Any crop plants exposed to the 
spray will be killed, even germinating seed in the crook stage. No soil residual activity. The 
lower rate is used on small broadleaf weeds, the higher rate on larger weeds and grasses. 

●     GLYPHOSATE (Roundup) Label rate: 1-4 lb a.i./acre. In 1997, 303 lb a.i. were applied to 1.7% 
of California’s squash acreage in a median of one application per field. The median application 
rate was 0.98 lb a.i./acre. 

Comments: Glyphosate is a nonselective, foliar herbicide applied before planting to premade 
beds to kill emerged weeds. The lower rate is used for annual grasses and weeds, the higher rate 
on perennial weeds. 

Postplant: 
Preemergence to crop and weed

●     BENSULIDE(see above) 

Postplant: 
Postemergence to crop and weed

●     SETHOXYDIM (Poast) 1.5 EC. PHI 14 days. Label rate: 0.1-0.3 lb a.i/acre. In 1997, 81 lb a.i. 



were applied to 2.5% of California’s squash acreage in a median of one application per field. The 
median application rate was 0.25 lb a.i./acre. COMMENTS: Sethoxydim is a selective, foliar 
herbicide for control of grasses. Addition of a surfactant (crop oil concentrate or nonionic 
surfactant) is essential. Usually safe to the crop, except on very warm, sunny days; this may be 
due to the surfactant. Not effective on drought stressed grasses or on certain species. 

●     LAYBY (Post-thinning) 

●     DCPA (Dacthal) 75W Label rate: 4-10.5 lb a.i./acre. Not used in 1997.

Comments: Labeled for melons, cucurbits, and squash. Rate is dependent on soil type. Applied to 
clean cultivated soil when the crop has 4-5 leaves. Applied as a directed spray, not over the top of 
the crop. Good control of annual grasses and some annual broadleaf weeds. Not mechanically 
incorporated; sprinkle irrigation is essential for good weed control. The use of this material is 
being phased out; existing stocks may be used in melons, cucumbers, and squash are on the label 
of product to be used. 

 

 

On-Line Resources

Vegetable Research and Information Center: http://vric.ucdavis.edu/

University of California Statewide IPM Project: http://www.ipm.ucdavis.edu/

 

 

Contacts

Contact: 
Janet Rivas or Milt McGiffen 
Department of Botany and Plant Sciences 
University of California 
Riverside, CA 92521-0124 
Email: milt@ucrac1.ucr.edu.

http://vric.ucdavis.edu/
http://www.ipm.ucdavis.edu/
mailto:milt@ucrac1.ucr.edu
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