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Key Points 
 
• When insecticides are not used, close to 80% of broccoli heads are infested with 

insects at harvest 
• Organic broccoli growers spray oil, soap, and spinosad to kill insects 
• Natural predators and parasites cannot control the large populations of insects that 

infest broccoli fields 
• Insects in the harvested crop make broccoli heads unmarketable 

 
 
Technical Summary 
 
Growers in California and Arizona produce 2 billion pounds of broccoli with a value of 
$652 million from 140,000 acres annually.Survey data indicates that 95% of the broccoli 
acres are treated with insecticides. 
 
Broccoli plantings are attacked by numerous insect pests in California and Arizona. 
Production of a marketable crop typically requires several insecticide applications for 
control of one or more of the following pests: cabbage looper, diamondback moth, 
silverleaf whitefly, cabbage aphid, and green peach aphid [5]. When insecticides are not 
used, close to 80% of the broccoli heads are infested with insects at harvest [5]. 
 
In Monterey County, it is estimated that conventional broccoli growers spend $142/A for 
two insecticide treatments [7].Organic broccoli growers in Monterey County typically 
spray the Entrust formulation of spinosad for worm control ($23/A)[8]. Organic growers 
also typically plant an insectary crop (alyssum) on 5% of the acres to manage aphids and 
other insects which results in a 5% yield penalty for broccoli [8]. In some years with high 
pest populations, organic yields may be lower than conventional yields due to fewer 
treatment options [8].  
 
Aphids 
 
Aphids cause losses in broccoli production in three ways: by inserting their hollow beaks 
into plant tissue and removing sap, by transmitting viruses, and by contaminating the 
marketed product [2]. Cabbage aphids in broccoli heads at harvest are cause for rejection 
of the crop by processors and fresh market buyers [3]. To achieve acceptable control, 
growers apply systemic insecticide sprays at the onset of head formation and additionally 
as needed to protect the heads from contamination.  
 
The cabbage aphid is a major pest of broccoli throughout California and Arizona. 
Cabbage aphids are gregarious, occasionally gathering in colonies of several thousand 
[2].Adult females asexually produce live offspring and populations can increase to 
damaging levels very rapidly. Each female is capable of producing 30-50 offspring[9]. 
Developing populations form dense colonies on younger broccoli leaves and can be 
particularly injurious when they infest flowering plant parts which are harvested as florets 
[1]. As many as 21 generations per year can occur in warmer climates. When populations 



become numerous, winged forms are produced, which then disperse and re-infest new 
plants. 
 
Aphids are sap sucking insects and feed by inserting a stylet into the plant’s vascular 
system and sucking cell sap, causing the leaves to become curled and crinkled. If 
untreated, moderate levels of infestation will cause yellowing and stunted plant growth, 
and the presence of aphids on the commodity at harvest constitutes adulterated, 
unmarketable product. Damage from larger infestations can result in death of the plant 
[1]. Approximately 20% of the harvested broccoli in the untreated fields was 
contaminated with aphids in the fall and winter plantings [2]. 
 
Manual leaf removal and harvest washing are practiced by organic growers. These 
methods are costly. In the case of leaf removal, lower infested leaves are actually 
removed by hand during the growing season and taken out of fields to reduce aphid 
movement into the salable florets. Harvest washing is performed when populations reach 
high levels and significant floret contamination occurs. Individual florets are manually 
washed by submerging them in mild soapy water and later rinsed. This can mitigate 
extreme infestations and allow sale of otherwise adulterated product in the organic 
market. However, aphid removal is incomplete and these florets would be unacceptable 
in conventional markets, where consumer tolerance for insect presence in the floret head 
is lower [1]. 
 
Diaertiella rapae, a parasite, can help aid in the control of aphids, but cannot control 
large infestations. Generally, there is a lag period between the outbreak of aphids and 
control by the parasite, so some other control must be used as well [10].Aphids are also 
preyed upon by lady beetles, green lacewing, and syrphid larvae. Research has shown 
that parasites are ineffective in suppressing aphid density and did not parasitize more than 
5% of the aphids [4]. Predators were unable to reduce aphid contamination to 
commercially acceptable levels in the control plots [4]. 
 
Organic growers typically release large quantities (25,000 to 100,000/A) of lacewing 
eggs and young larvae for control of cabbage aphid, in combination with insecticidal 
soaps [1]. In some cases, this has been successful during periods of low to moderate 
insect pressure. During peak insect pressure, multiple releases of these beneficial insects 
in conjunction with several applications of soaps or other organically acceptable sprays 
are necessary. In many instances, aphid presence on florets exceeds market tolerance and 
organic fields so infested are not harvestable [1].Organically-acceptable sprays (soaps, 
oils, botanicals) are expensive and only moderately effective [9]. 
 
Syrphid larvae are often considered the most important control agent in an aphid 
dominated system, such as broccoli. Syrphid larva can consume 200-600 aphids from  
egg hatch to pupation [9].Beneficial insectary planting refers to intentionally introducing 
flowering plants into agricultural systems to increase pollen and nectar resources required 
by natural enemies of insect pests. Several species of natural enemies including aphid-
feeding hoverflies depend on pollen and nectar for reproductive success and longevity 
[11]. Researchers have planted insectary flowers in adjacent blocks to broccoli fields 



which increased the number of hoverflies.[11]. The research did show evidence of pest 
reduction through the use of insectary plants. Merely increasing natural enemy abundance 
or even actually increasing parasitism rates doesn’t necessarily translate to a biologically 
significant level of improved pest control which reduces or eliminates the need for 
insecticidal control [11].The researchers were not able to measure any reduction in 
cabbage aphid population densities by planting blocks of insectary flowers adjacent to 
broccoli fields. Broccoli head dissections revealed no differences in the percent 
contamination of heads by cabbage aphids[12].Hoverfly egglaying appeared rather late in 
the phenology of the broccoli crop when aphids had already started population 
increase[12].  
 
 
Unfortunately, biological control agents, such as hover flies, and parasites follow their 
aphid hosts into the heads and cause additional contamination. Parasitized aphids, or 
“mummies” are firmly attached to the plant, so that repeated rinsings are required to 
dislodge them [2].  
 
Since much of the fresh market broccoli is packed for shipment in the field and cannot be 
readily cleaned, pesticides are used to maintain an insect-free crop [2]. 
 
Aphids in broccoli are a special problem for the kosher kitchen. There are strict Torah 
prohibitions against eating insects—there are five Torah commandments against eating 
crawling insects and six against eating flying insects. One violates more Torah 
prohibitions by eating an aphid than by eating ham. A large amount of broccoli has been 
recalled and lost Kosher certification in recent years due to the discovery of insects- 
particularly aphids which are hard to remove from the florets [13]. Organic broccoli may 
be even worse from the standpoint of aphid infestations preventing Kosher designation 
[14]. 
 
Diamondback Moth 
 
The diamondback moth became a major problem to broccoli in the mid 1990s. Larval 
damage can destroy the growing tip and bud tissue early season when plants are juvenile. 
Later in the season, larvae can also infest the developing head, causing economic 
damage. Diamondback moth can produce up to ten generations in one year. In the coastal 
areas, 100% of the broccoli fields can be infested with diamondback moth and most all 
require repeated applications with insecticides to achieve economic control [1]. 
 
Broccoli can be particularly hard hit by diamondback moth populations. Larvae attack the 
growing points on young plants, stunting growth and decreasing yield. The larvae chew 
small holes, mostly on the underside of mature leaves. The larvae of the diamondback 
moth penetrate broccoli heads, damaging the head as well as contaminating it [6]. 
 
Several natural enemies can help control the level of diamondback moth in the field. 
Trichogramma attack diamondback eggs and a wasp, diadegma insularis attack the 



larvae. None are effective alone for control of diamondback moth in commercial fields 
[1]. 
 
Cabbage Looper 
 
Cabbage loopers feed on the underside of leaves, along the leaves mid veins, and on the 
broccoli head. Aside from the damage caused to the plants from chewing, the cabbage 
loopers leave behind fecal matter and body parts, rendering the commodity non-
marketable [1]. The larvae feed for 2 to 4 weeks. 
 
Cabbage looper predators provide partial control only and are limited to early season, 
before floret development [1]. 
 
Silverleaf Whitefly 
 
Prior to 1991, the strains of silverleaf whitefly present in California and Arizona could 
not infest broccoli. Following the appearance of a new strain, silverleaf whitefly persists 
as an important pest of broccoli throughout the desert [1]. Damage to the broccoli plant is 
exhibited as stunted growth and discoloration as well as a sticky “honeydew” deposit left 
by the immature stages. If untreated, damage will completely ruin some fields; others 
would suffer a reduction in yield as well as disruption of harvest timing. This latter effect 
has severe economic consequences. Silverleaf whitefly damage tends to disrupt the 
uniformity of plant development throughout a broccoli field, making it necessary to make 
extra passes with harvest crews for smaller individual harvests. This significantly 
increases the harvest cost on a per-carton basis [1]. 
 
The desert region is the predominant area where silverleaf whitefly potentially causes 
economic damage. Desert crops such as cotton and melon are the primary hosts for 
whitefly. These crops are terminated in the fall, when broccoli fields are just being 
planted. So numerous are adult whiteflies at that time that they have been described as 
visible clouds moving through the Imperial Valley [1]. In response to the heavy presence 
of this insect, growers routinely apply a preventative treatment of imidacloprid at the time 
of broccoli planting. The introduction of imidacloprid in the early 1990’s as a 
preventative treatment has all but eliminated the whitefly problem in the desert [1]. 
Natural predators cannot reduce whiteflies below economic levels under field conditions 
[1]. 
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