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More than 2500 species of higher plants are known to live parasitically on 
other plants. These parasitic plants produce flowers and seeds similar to 
those produced by the plants they parasitize. They belong to several 
widely separated botanical families and vary greatly in their dependence 
on their host plants. Some, e.g., orchids, are epiphytes rather than para
sites since they have chlorophyll and roots and can, therefore, manufac
ture their own food from carbon dioxide and water but depend on their 
hosts for certain dissolved minerals and probably some organic sub
stances. Others (e.g., mistletoes) have chlorophyll but no roots and de
pend on their hosts for water and all minerals although they can produce 
all the carbohydrates in their green leaves and stems. Some other para
sitic higher plants, however, having little or no chlorophyll nor true roots, 
depend entirely on their hosts for their existence (e.g., dodder). 

Relatively few of the known parasitic higher plants cause important 
diseases on agricultural crops or forest trees. The most common and 
serious parasites belong to the following botanical families and genera: 

Convolvulaceae 
Genus: Cuscuta, the dodders 

Loranthaceae 
Genus: Arceuthobium, the dwarf mistletoes of conifers 

Phoradendron, the American true mistletoes of broadleaved trees 
Viscum, the European true mistletoes 

Orobanchaceae 
Genus: Orobanche, the broomrapes of tobacco 

Scrophulariaceae 
Genus: Striga, the witchweeds of many monocotyledonous plants 537 
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• Dodder 
Dodder is widely distributed in Europe and in North America. In the U.S., 
it is most serious in the southern half of the country and in the north 
central states, but crops like alfalfa and clover raised for seed may be 
destroyed by dodder wherever they are grown. Other crops which suffer 
losses from dodder include lespedeza, onions, flax, sugar beets, several 
ornamentals, and potatoes. 

Dodder affects the growth and yield of infected plants and causes 
losses which range from slight to complete destruction of the crop in the 
infested areas. Names, such as strangleweed, pull-down, hellbind, devil's 
hair, and hailweed, by which dodder is referred to in different areas, are 
descriptive of the ways in which dodder affects its host plants. 

Dodder may also serve as a bridge for transmission of viruses from 
virus-infected to virus-free plants as long as both plants are infected by 
dodder. 

Symptoms. Orange or yellow vine strands grow and entwine around 
the stems and the other aboveground parts of the plants. Dodder forms 
dense tangles of leafless strands on and through the crowns of the host 
plants (Fig. 195A). The growing tips reach out and attack adjacent plants, 
until a gradually enlarging circle of infestation, up to 10 feet in diameter, 
is formed by a single dodder plant. Dodder-infested areas appear as 
patches in the field (Fig. 195B) which continue to enlarge during the 
growth season and, in perennial plants such as alfalfa, become larger 
every year. During late spring and in the summer, dodder produces massed 
clusters of white, pink, or yellowish flowers which soon form seed. The 
infected host plants become weakened by the parasite, their vigor de
clines, and they produce poor yields. Many are pulled to the ground and 
may be killed to the roots by the parasite. As the infection spreads, 
several patches coalesce and large areas may be formed which are easily 
seen by the yellowish color of the parasitic vine that covers them. 

FIGURE 195. 
(A) Dodder on alfalfa. (B) Patches of dodder in a heavy infestation of an alfalfa field. 
(Photos courtesy U.S.D.A.) 
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The pathogen: Cuscuta sp. Three species of dodder, largeseed (Cus-
cuta indicora), smallseed [C. planiflora), and field dodder (C. campestris), 
are important in the U.S. The first two show preference for legumes, but 
the third attacks many other broadleaf plants as well as legumes. 

Dodder is a slender, twining plant (Fig. 196). The stem is tough, 
curling, threadlike, and leafless, bearing only minute scales in place of 
leaves. The stem is usually yellowish or orange in color, sometimes 
tinged with red or purple; sometimes it is almost white. Tiny flowers 
massed in clusters occur on the stem from early June until frost. Gray to 
reddish-brown seeds are produced in abundance by the flowers and ma
ture within a few weeks from bloom. 

Development of disease. Dodder seed overwinters in infested fields 
or mixed with the seed of crop plants. Sometimes dodder stems may also 
overwinter on debris on the ground. During the growing season the seed 
germinates and produces a slender yellowish shoot but no roots (Fig. 196). 
This leafless shoot rotates as though in search of a host. If no contact with 
a susceptible plant is made, the stem falls to the ground, where it lies 
dormant for a few weeks and then dies. 

FIGURE 196. 
Disease cycle of dodder [Cuscuta sp.) on alfalfa. 
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If the dodder stem comes in contact with a susceptible host, however, 
the stem immediately encircles the host plant, sends haustoria into it, 
and begins to climb the plant. The haustoria penetrate the stem or leaf 
and reach into the fibrovascular tissues. Foodstuffs and water are ab
sorbed by the haustoria and are transported to the dodder stem where 
they are utilized for further growth and reproduction. 

Soon after contact with the host is established, the base of the dodder 
shrivels and dries, so that it loses all connection with the ground and 
becomes completely dependent on the host for nutrients and water. The 
dodder continues to grow and expand at the expense of the host and the 
twisting tips of dodder reach out and attack adjacent plants. Thus the 
infection spreads from plant to plant and patches of infected plants are 
formed. The growth of infected plants is suppressed and they may finally 
die. 

In the meantime, the dodder plant has developed flowers and produced 
seeds. These fall to the ground where they either germinate immediately 
or remain dormant until next season. The seed may be spread to new 
nearby areas by animals, water, equipment, etc., and over long distances 
it is distributed mixed with the crop seed. 

Control. Dodder is best controlled by preventing its introduction 
into a field by the use of dodder-free seed, by cleaning equipment 
thoroughly before moving it from dodder-infested fields to new areas, and 
by limiting the movement of domestic animals from infested to dodder-
free fields. 

If dodder is already present in the field, scattered patches may be 
sprayed early in the season with contact herbicides such as diesel oil 
fortified with DNBP (4,6-dinitro-o-sec-butylphenol), PCP (pentachloro-
phenol), or 2,4-D. Such treatment, or cutting or burning of patches, 
kill both the dodder and the host plants, but prevent dodder from 
spreading and from producing seed. When dodder infestations are already 
widespread in a field, dodder can be controlled by frequent tillage, flam
ing, and use of soil herbicides such as CIPC or Cholor IPC (isopropyl 
N-(3-chlorophenyl) carbamate), DCPA or Dacthal (dimethyl 2,3,5,6-
tetrachloroterephthalate), dichlobenil, or Casoron (2,6-dichlorobenzo-
nitrile). These chemicals kill the dodder plant upon its germination 
from the seed but before it becomes attached to the host. 

• Witchweed 

Witchweed was known as a serious parasitic weed in Africa, Asia, and 
Australia before 1900. In 1956 the weed was discovered for the first time 
in America, in North and South Carolina. Due to effective federal and 
state quarantines the spread of the parasite has been largely limited to the 
area of the original infestations. 

Witchweed parasitizes important economic plants such as corn, sugar
cane, rice, tobacco, and some small grains. Witchweed causes its host 
plants to become stunted and chlorotic. Heavily infected plants usually 
wilt and die. Losses vary with the degree of infestation in a field and may 
range from slight to 100 percent. 
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Symptoms. Affected plants develop symptoms resembling those pro
duced by acute drought. The plants remain stunted, wilt, and turn yel
lowish. Death may follow these symptoms if the plants are heavily 
parasitized. Infected roots of host plants bear a large number of witch-
weed tentacles or haustoria which are attached to the root and feed upon 
it. One to several witchweed plants may be growing above ground next to 
the infected plants, although roots of many more witchweed plants, 
which do not survive to reach the surface, may parasitize the roots of the 
same host (Fig. 197). 

The pathogen: Striga asiatica. It is a small, pretty plant with bright 
green, slightly hairy stem and leaves. The weed grows 15 to 30 cm high. It 
produces multiple branches both near the ground and higher on the plant. 
The leaves are rather long and narrow in opposite pairs (Fig. 198). 

The flowers are small and usually brick red or scarlet, although some 
may be yellowish-red, yellowish, or almost white, always having yellow 
centers. Flowers appear just above the leaf attachment to the stem and are 
produced throughout the season. After pollination seed pods or capsules 
develop, each containing more than a thousand tiny brown seeds. A 
single plant may produce from 50,000 to 500,000 seeds. 

The root of witchweed is watery white in color and round in cross 
section. It has no root hairs, for it obtains all nutrients from the host plant 
through haustoria. 

The life cycle of the parasite, from the time a seed germinates until the 
developing plant releases its first seeds, takes 90 to 120 days. Although 
after emergence the plant turns green and can probably manufacture 
some of its own food, it appears that it still continues to depend upon the 
host not only for all its water and minerals, but for organic substances as 
well. 

FIGURE 197. 
Witchweeds parasitizing roots of 
corn plant. (Photo courtesy U.S.D.A.) 
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FIGURE 198. 
Disease cycle of witchweed [Striga asiatica) on corn. 

Development of disease. The parasite overwinters as seeds, most of 
which generally require a rest period of 15 to 18 months before germina
tion, although some can germinate without any dormancy. Seeds within 
a few millimeters from host roots germinate and grow toward these roots, 
probably in response to stimulants contained in the exudates of the host 
roots. As soon as the witchweed rootlet comes in contact with the host 
root, its tip swells into a conical or bulb-shaped haustorium which 
presses against the host root. The haustorium dissolves host cells through 
enzymic secretions and penetrates the host roots within 8 to 24 hours. 
The haustorium advances into the roots through dissolution of host cell 
walls. Finally its leading cells, usually tracheids, reach the vessels of the 
host roots (Fig. 198). The tracheids eventually dissolve the vessel walls or 
force their way into the vessel, from which they absorb water and nutri
ents. Although xylem vessels are present in the haustorium, no typical 
phloem cells develop, but cells in the "nucleus" of the haustorium seem 
to connect the phloem of host and parasite. It has been shown that the 
chlorophyll of witchweed plants is functional, but still manufactured 
foodstuffs move from the host plant into the parasite even when the latter 
is fully developed. 
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From the initial rootlet the weed produces more roots which move 
parallel to the roots of the host plant and send more haustoria into them. 
Furthermore, several hundred separate witchweed plants may parasitize 
the roots of a single host plant at once, although relatively few of these 
survive to reach the surface because the host plant cannot support so 
many. 

The disease spreads in the field in a circular pattern. The circle of 
infected plants, however, increases year after year as the witchweed seeds 
spread in increasingly larger areas. The seeds are spread by wind, by 
water, by contaminated tools and equipment, or by contaminated soil 
carried on farm machinery. 

Control Witchweed can be controlled by preventing its movement 
from infested areas into uninfested ones on transplants, agricultural 
products and machinery, or in any other way. Catch crops, consisting of 
host plants, may be planted to force the germination of witchweed seed, 
and the witchweed plants then can be destroyed by plowing under or by 
the use of weed killers such as 2,4-D. Trap crops, consisting mostly of 
nonhost legumes, may be used to stimulate germination of witchweed 
seeds, which, however, cannot infect the trap plants and therefore starve 
to death. Usually, a combination of the above methods is required to 
prevent witchweed plants from flowering and seeding, but with appro
priate timing and perseverance an area can be completely freed from the 
parasite. 

• Broomrapes 

They are widely distributed in Europe, the U.S., Africa and Asia. They 
attack several hundred species of herbaceous crop plants including to
bacco, potato, tomato, hemp, clover, and alfalfa. In some areas of the 
world, broomrapes cause losses varying from 10 to 70 percent of the crop. 

Plants affected by broomrapes usually occur in small patches and may 
be stunted in various degrees depending on how early in their lives and by 
how many broomrapes the host plants were infected. 

The broomrape pathogen, Orobanche sp., is a whitish to yellowish 
annual plant that may be 15 to 50 cm tall. It has a fleshy stem and 
scalelike leaves, and produces numerous pretty, white, yellow-white, or 
slightly purple, snapdragonlike flowers arising singly along the stem. The 
broomrapes produce ovoid seed pods about 5 mm long that contain 
several hundred minute seeds. 

Broomrapes overwinter as seeds which may survive in the soil for 
more than ten years. Seeds germinate only when roots of certain plants 
grow near them although not all these plants are susceptible to the 
pathogen. Upon germination the seed produces a radicle which grows 
toward the root of the host plant, becomes attached to it and produces a 
shallow disk- or cuplike appressorium that surrounds the root, penetrates 
and absorbs nutrients and water from it. Soon the parasite begins to 
develop a stem which appears above the soil line and looks like an 
asparagus shoot. Meanwhile, the original root produces secondary roots 
that grow outward until they come in contact with other host roots to 
which they become attached and subsequently infect. From these points 
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of contact, new roots and stems of the parasite are produced and result in 
the appearance of the typical clusters of broomrape plants arising from 
the soil around infected host plants. Several such broomrapes may be 
growing concurrently on the roots of the same host plant. The broomrape 
stems continue to grow and produce flowers and seeds which mature and 
are scattered over the ground in less than two months from the 
emergence of the stems. 

Control of broomrapes depends on prevention of introduction of its 
seeds in new areas, planting of nonsusceptible crops in infested fields, 
frequent weeding and removal of broomrapes before they produce new 
seed, and, where feasible, soil fumigation with methyl bromide. 

• Dwarf mistletoes of Conifers 

Dwarfmistletoes occur in all parts of the world where conifer trees grow. 
In the U.S. they are more prevalent and most serious in the western half 
of the country, especially in the states along the Pacific coast, but they 
also cause appreciable losses in the northeastern and southeastern states. 

The damage caused by dwarfmistletoes in coniferous forests is exten
sive although not always spectacular. Trees of any age may be retarded, 
deformed, or killed. Height growth of trees may be reduced by 50 to 80 
percent. Timber quality is reduced by numerous large knots and by 
abnormally grained, spongy wood. Seedlings and saplings, as well as trees 
of certain species, are frequently killed by dwarfmistletoe infections. 

Symptoms. Simple or branched shoots of dwarfmistletoe plants 
occur in tufts or scattered along the twigs of the host (Fig. 199). If the 
shoots have dropped off, small basal "cups" appear on the bark. Infected 
twigs and branches develop swellings and cankers on the infected areas. 
Cross sections at the swellings of infected branches reveal yellowish, 
wedge-shaped haustoria of the parasite which grow into the bark, cam
bium, and xylem of the branch. Large swellings or flattened cankers may 

FIGURE 199. 
Dwarfmistletoe on ponderosa pine. (A) Female plant (left) and a male plant on 
side limb. (B) Swellings and distortion of pine branches parasitized by dwarf
mistletoe. (Photos courtesy U.S. Forest Service.) 
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also develop on the trunks of some infected trees. Infected branches often 
produce witches'-brooms. Tree stands with light or moderate infections 
are difficult to distinguish from healthy stands except for the presence of 
cankers, swellings, and brooms. Heavily infected stands, however, con
tain deformed, stunted, dying, and dead trees, or trees broken off at trunk 
cankers. 

The pathogen: Arceuthobium sp. Some species produce shoots up to 
10 cm long, while others are usually no more than 1.5 cm. 

The mistletoe stems are yellowish to brownish-green or olive green. 
The shoots may be simple or branched and they are jointed. The leaves 
are inconspicuous, scalelike, in opposite pairs, and of the same color as 
the stem. Mistletoe plants also produce a complex, ramifying system of 
haustoria which consists of a longitudinal system of strands, external to 
and more or less parallel to the host cambium, and a radial system of 
"sinkers" produced by the former and oriented radially into the phloem 
and xylem. 

The plants are either male or female, and produce flowers when they 
are 4 to 6 years old. After flowering the male shoots die,- the female shoots 
die after the seeds are discharged. Fruits mature 5 to 16 months after 
pollination of the flowers. The fruit at maturity is a turgid, elliptical 
berry. On ripening, the fruit develops considerable internal pressure and, 
when disturbed, expels the seed upward or obliquely at lateral distances 
up to 15 meters. The seed is covered with a sticky substance and adheres to 
whatever it comes in contact with. This is the main means of spread of 
the parasite. 

Development of disease. When a mistletoe seed lands on and be
comes attached to the bark of a twig or a young branch of a susceptible 
host, it germinates and produces a germ tube or radicle. This grows along 
the bark surface until it meets a bud or a leaf base, at which point the 
radicle becomes broad and flattened on the side of the bark. A rootlike 
haustorium is then produced from the center of the flattened area of the 
radicle, which penetrates the bark directly and reaches the phloem and 
the cambium. From this haustorium develops the system of longitudinal 
strands and radial sinkers, all of which absorb from the host the nutrients 
needed for the development of the parasite (Fig. 200). The strands that 
reach the cambium of the host become permanently embedded in the 
wood as the latter is laid down each year, but they always retain their 
connections with the strands in the phloem. After the haustorial system 
is well established and developed in the host, it produces buds from 
which shoots develop the following year or several years later. The shoots 
first appear near the original point of infection, but later more shoots 
emerge in concentric zones of increasing diameter. The center of the 
infection usually deteriorates and becomes easily attacked by various 
decay-producing fungi. If witches'-brooms are produced on the affected 
area, the haustoria pervade all branches and produce mistletoe shoots 
along the proliferating host branches. 

The parasite removes nutrients from the host and so starves and kills 
the portion of the branch lying beyond the point of infection. It also saps 



FIGURE 200. 
Disease cycle of dwarfmistletoe (Arceuthobium sp.) on conifers. 
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the vitality of the branch and, when sufficiently abundant, of the whole 
tree. Furthermore, it upsets the balance of hormonal substances of the 
host in the infected area and causes hypertrophy and hyperplasia of the 
cells with resulting swellings and deformities of various shapes on the 
branches. This hormonal imbalance also stimulates the normally dor
mant lateral buds to excessive formation of shoots, forming a dense 
growth of abnormal appearance. Heavy dwarf mistletoe infections weaken 
trees and predispose them to wood-decaying and root pathogens, to 
beetles, and to windthrow and breakage. 

Control. The only means of controlling dwarf mistletoes is by physi
cal removal of the parasite. This is done either by pruning infected 
branches or by cutting and removing entire infected trees. Uninfected 
stands can be protected from the dwarfmistletoe infections by maintain
ing a protective zone free of the parasite between the diseased stand and 
the stand to be protected. 

• True or Leafy Mistletoes 

They occur throughout the world, particularly in warmer climates. They 
attack primarily hardwood forest and shade trees, but also many of the 
common fruit and plantation trees such as apple, cherry, citrus, rubber, 
cacao, and coffee, and even some gymnosperms such as juniper and 
cypress. They cause serious economic losses in some areas, although not 
nearly as severe as those caused by the dwarf mistletoes. 

The symptoms are quite similar to those caused by dwarfmistletoes. 
Infected areas become swollen and produce witches'-brooms. The mis
tletoe plants sometimes are so numerous that they make up almost half 
of the green foliage of the tree and, in the winter, they make deciduous 
trees appear like evergreens with the normal tree branches appearing as 
though they have died back. Infected trees may survive for many years 
but they show reduced growth and portions of the tree beyond the mis
tletoe infection often become deformed and die. 

The pathogens are Phoradendron flavescens in North America and 
Viscum album in Europe and the other continents. These mistletoes are 
parasitic evergreens that have well-developed leaves and stems less than 
1 or 2 cm in diameter (Fig. 201). In some species of true mistletoes, 
however, the stems may be up to 30 cm or more in diameter. The height 
of plants varies from a few centimeters to a meter or more. The true 
mistletoes produce typical green leaves that can carry on photosynthesis, 
usually small, dioecious flowers, and berrylike fruits containing a single 
seed. They produce haustorial sinkers, rather than roots, however, which 
grow in branches and stems of trees and absorb water and nutrients from 
them. 

True mistletoes are spread by birds that eat the seed-containing berries 
and excrete the sticky seeds in the tops of taller trees on which they like 
to perch. From that point on, infection, disease development, and control 
of true mistletoes are almost identical to those of dwarfmistletoes. Con
trol in isolated shade or fruit trees can be obtained by pruning of infected 
branches or periodic removal of mistletoe stems from the branches or 
trunks. 



548 PLANT DISEASES CAUSED BY PARASITIC HIGHER PLANTS 

FIGURE 201. 

True or leafy mistletoe growing on branch of a hardwood tree. 
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