ELEMENT STEWARDSHIP ABSTRACT
for

Lonicera japonica

Japanese Honeysuckle

To the User:

Element Stewardship Abstracts (ESAS) are prepared to provide The Nature Conservancy's
Stewardship staff and other land managers with current management-related information on those
species and communities that are most important to protect, or most important to control. The
abstracts organize and summarize data from numerous sources including literature and researchers
and managers actively working with the species or community.

We hope, by providing this abstract free of charge, to encourage users to contribute their
information to the abstract. This sharing of information will benefit all land managers by

ensuring the availability of an abstract that contains up-to-date information on management
techniques and knowledgeable contacts. Contributors of information will be acknowledged within
the abstract and receive updated editions. To contribute information, contact the editor whose
addressislisted at the end of the document.

For ease of update and retrievability, the abstracts are stored on computer at the national office of
The Nature Conservancy. This abstract is a compilation of available information and is not an
endorsement of particular practices or products.

Please do not remove this cover statement from the attached abstract.

Authors of this Abstract:
VictoriaNuzzo, Natura Area Conaultants, 1 West Hill School Road, Richford, NY 13835
©
THE NATURE CONSERVANCY

1815 North Lynn Street, Arlington, Virginia 22209 (703) 841 5300



The Nature Conservancy
Element Stewardship Abstract
For Lonicera japonica

SCIENTIFIC NAME (GNAME)
Lonicera japonica Thunb.

The common name "Japanese honeysuckle" refers to the species Lonicera japonica Thunb. including
the more aggressive cultivar Lonicera japonica var. hdliana, dso known as Hall's honeysuckle and the
less common Lonicera japonica var. chinends (P.W. Wats.) Baker. The origina Latin name of the
gpecies was Nintooa japonica (Gleason and Cronquist 1963), but the species has been referred to as
Lonicerajaponica since a least 1889 (Wood and Willis 1889).

The genus name Lonicera refers to German naturaist Adam Lonitzer (1528-1586), the species epithet
japonica to Japan, and the variety name halliana to Dr. George Hall, who introduced the variety to the
United States in 1862 (Coombes 1991).

COMMON NAME

JAPANESE HONEY SUCKLE is the name most commonly used to refer to Lonicera japonica and its
varieties, L. japonica var. haliana (Hall's Japanese honeysuckle) and L. japonica var chinenss. Hal's
Japanese Honeysuckle is more common and aggressive than the species.  In old floras Lonicera
japonica was occasondly referred to as "woodbing" (Lounsbury 1899) and "Chinese honeysuckle"
(Wood and Willis 1889; probably L. japonica var. chinenss).

DESCRIPTION (DIAGNOSTIC CHARACTERISTICYS)

Lonicera japonica is a perennia traling or climbing woody vine of the honeysuckle family
(Caprifoliacese) that poreads by seeds, underground rhizomes, and aboveground runners (USDA
1971). It has opposte leaves that are ovate, entire (young leaves often lobed), 4-8 cm long, with a
short petiole, and variable pubescence. In the southern part of the range the leaves are evergreen, while
in more northern locales the leaves are semi-evergreen and fal off in midwinter (Fernad 1970). Y oung
stems are reddish brown to light brown, usually pubescent, and about 3 mm in diameter. Older Sems
are glabrous, hollow, with brownish bark that peelsin long strips. The woody stems are usually 2-3 m
long, (less often to 10 m). Lonicera japonica creates dense tangled thickets by a combination of stem
branching, nodal rooting, and vegetative spread from rhizomes.

Lonicera japonica (including the varieties) is eadly distinguished from native honeysuckle vines by its
upper leaves and by its berries. The uppermost pairs of leaves of Lonicera japonica are distinctly
separate, while those of native honeysuckle vines are connate, or fused to form a single leaf through
which the stem grows. Lonicera japonica has black berries, in contrast to the red to orange berries of
native honeysuckle vines. The fruits are produced September through November. Each contains 2-3
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ovate to oblong seeds that are 2-3 mm long, dark-brown to black, ridged on one sde and flat to
concave on the other.

The fragrant white (fading to yellow) flowers of Lonicera japonica are borne in pairs on olitary,
axillary peduncles 5-10 mm long, supported by lesflike bracts. The species has white flowers tinged
with pink and purple. Individual flowers are tubular, with a fused two-lipped corolla 3-4(-5) cm long,
pubescent on the outsde. Howers are produced late April through July, and sometimes through
October. Lonicera japonica var. hdliana may be distinguished from the species by its pure white
flowers (fading to yellow; Dirr 1983) and more vigorous growth. Lonicera japonica var. chinenss has
purple, essentialy glabrous leaves, red flowers, and a more limited range than the species, occurring
north to New Jersey and Pennsylvania (Ferndd 1970), with an outlier in southern lllinois
(Mohlenbrock 1986).

This description was derived from Gleason and Cronquist (1991) and Ferndd (1970). Excdlent
illustrations of Lonicera japonica are contained in USDA (1971).

STEWARDSHIP SUMMARY

Lonicera japonica invades fields, forest edges and openings, disturbed woods, and floodplains, in
eastern North America, where it spreads rapidly and outcompetes native vegetation by vigorous above-
and below-ground competition. Once established, the vine may literally engulf small trees and shrubs,
which collapse under the weight, and few plants survive benesth the dense canopy. It has also escaped
cultivation at scattered locations in Cdlifornia and in Hawaii where it has the potentid to become a
severe pest in mesic and wet forest aress.

Lonicera japonica has few natura enemies in North America and is difficult to control once
established. Thus, the best and most effective control method is to prevent its establishment by
urveying a dte for its presence regularly and immediately destroying every plant located.
Unfortunately Lonicera japonica is difficult to locate when small and without careful attention may go
unnoticed until it iswell established.

Because Japanese honeysuckle is so difficult to control once established, an appropriate control
program goa is 100% kill of dl plants in the target area. Removing above-ground stems by cutting
pulling or burning will temporarily weaken, but not kill, Lonicera japonica as it will resprout from
subterranean buds and roots, and from cut branchlets.

In northern states, Lonicera japonica retains some leaves through al or most of the winter (semi-
evergreen or evergreen), when most native plants have dropped their leaves. This provides a windows
of opportunity from mid-autumn through early spring when it is easer to spot and treat with
herbicides, fire or other methods without damaging native species. The most effective treatment is a
foliar application of glyphosate herbicide (trade names Roundup, Rodeo or Accord; 1.5 v/v), applied
after native vegetation is dormant and when temperatures are near and preferably above freezing.
Applications within 2 days of the firgt killing frost are more effective than applications later in the
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winter. Lonicera japonica is less susceptible to herbicides after the first hard frost (-4°C).  Combining
fire and herbicides may prove to be more effective than either method by itsdlf if late autumn or winter
burns are used to reduce Japanese honeysuckle biomass and all resprouts are then treated with afoliar
application of glyphosate about a month after they emerge. Prescribed burns may aso be used to help
prevent spread of Japanese honeysuckle because seedlings and young plants are most susceptible to
fires. Soail disturbance should be avoided in infested areas to minimize germination of seed in the
seedbank.

IMPACTS (THREATS POSED BY THIS SPECIES)

Lonicera japonica damages natural communities it invades by outcompeting native vegetation for both
light (shoot competition [ Thomas 1980, Bruner 1967]) and below-ground resources (root competition
[Dillenburg et d. 19933, 1993b, Whigham 1984]), and by changing forest structure (Sasek and Strain
1990, 1991). Lonicera japonica grows very rapidly, sending out numerous runners that give rise to
gill more runners. The vines overtop adjacent vegetation by twining about, and completely covering,
small trees and shrubs. Dense Japanese honeysuckle growth can topple trees and shrubs due to its
weight aone (Williams 1994, McLemore 1981). As Lonicera jgponica becomes established in forest
openings it forms a dense blanket that excludes most shrubs and herbs (Oosting 1956). Few tree
seedlings can penetrate the mat and those that do are often quickly overgrown and bent down by the
vine, and consequently die (Slezak 1976, Thomas 1980). Forests invaded by Lonicera japonica
gradudly lose their natura structure as canopy openings are invaded, and understory herbs shrubs and
replacement trees suppressed and killed by thick mats of honeysuckle. This results in a asmplified,
increasingly open understory. Lonicera japonica, in turn, becomes even more vigorous with the
increased light (Thomas 1980). These openings dso promote further invasion by other non-native
gpecies including aggressive vines like kudzu (Pueraria lobata) and English ivy (Hedera helix) (Miller
1985; Thomeas 1980).

Shading under the extensve and rapid aerid growth of Lonicera japonica poses the most obvious
threat to native species. However, Dillenburg et d. (19933, 1993b) demongtrated that in the early
stages of invasion, below-ground competition by Lonicera japonica reduced tree growth, particularly
leaf d9ze and expandon rate, significantly and more than above-ground competition. After two
growing seasons, Lonicera japonica root competition dgnificantly reduced growth of young
sweetgum trees (Liquidambar styraciflua) and greatly exceeded root competition from the native vine
Parthenocissus quinquefolia (Dillenburg et d. 1993b). The combined effects of above- and below-
ground competition can suppress growth or result in direct mortality of trees and seedlings (Whigham
1984). Bruner (1967) documented that after five years of co-occurrence, 33% of yelow-poplar
seedlings were dead, 22% were overwheimed, and 45% were heavily draped with Lonicera japonica
that germinated from seed in the first year.

Lonicera japonica has an additional competitive edge asit grows during part or al of the winter, when
many native species are dormant (Carter and Teramura 1988a). This evergreen or semi-evergreen
character dlows Lonicera japonica to photosynthesize at winter temperatures and light levels. The
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shade it casts during early spring may inhibit ephemerd herbs that complete their life cycle in the six
weeks prior to deciduous tree leaf-out.

Alteration of forest understory and overstory structure by Lonicera japonica may lead to a decline or
dteration in songbird populations (Nyboer 1990). However, no studies have been conducted on
interactions between Lonicera japonica and native animals, with the exception of white-talled deer
(Odocoileus virginianus) which favors Lonicera japonica leaves as food (Handley 1945, Harlow and
Hooper 1971). In fact, wildlife managers in some states actively promoted growth of this aggressive
vineto provide winter forage for deer (Dyess et a. 1994; Segelquist and Rogers 1975, Stransky 1984).
Japanese honeysuckle foliage is most digestible and nutritious in spring, but it is ill relatively high in
nutritiona value in winter (Blair et d 1983) when other food sources are less available to deer (Dyess
et a. 1994). Seeds and leaves are eaten by cottontail rabbits, as well as birds (Dyess et d. 1994), and
the tangled thickets provide cover for birds and small mammals.

Lonicera japonica is a severe threat in the southeastern and eastern states (Horida to Texas, north to
Kansas, Missouri, centrd Illinois and New York), and a severe potentid threat in northern states
outsde the current (1995) range. On the northern edge of the range, Lonicera japonica flower
production is inhibited by winter temperatures (Swink and Wilhelm 1994), and the vine is thus a
moderate threat. For example, in Illinois, Lonicera japonica is not a serious pest in the colder,
northern third of the state, but is increasingly common in the central part of the state (Nyboer 1990).
Lonicera japonica continues to spread gradudly northward (Wagner 1986), possibly due to increasing
cold tolerance, or to warmwinters, or to other factors.

As of 1995 Lonicera japonica northern range was limited by winter temperatures, and its western
range by drought-induced stress at the seedling stage (Sasek and Strain 1990). If atmospheric CO,
concentrations increase as predicted, resulting in a 3°C increase in average and minimum winter
temperatures, the northern range of Lonicera japonica is predicted to shift up to 400 km north (Sasek
and Strain 1990). Further westward expanson may be limited by decreased summer precipitation,
athough Lonicera japonica has improved water use efficiency and increased drought tolerance at
higher CO, levels (Sasek and Strain 1990). Lonicera japonica is dso predicted to become a more
serious competitor of native trees a higher CO; levels, as it experiences much greater growth rates at
higher CO; levels than do native woody erect species (Sasek and Strain 1991).

Virginia and lllinois have produced honeysuckle control circulars (Williams 1994, Nyboer 1990).
Minnesota ranks the species as a severe potentia threat (MN DNR 1991).

GLOBAL RANGE

Lonicera japonicais native to east Ada, including Japan and Korea (Gleason and Cronquist 1991, Lee
et d. 1990). From this native range it has spread to Hong Kong (Thrower 1976), England (Clapham et
a. 1962), Wales (Martin 1982), Portuga (De Baceler et d. 1987), Corsca (Jeanmonod and Burdet
1992), Hawaii (Wagner et a. 1989), Brazil, (Bove 1993), Argentina (Bonaventura et a. 1991),
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possbly the Ukraine (Panova 1986), and the continenta United States, primarily by way of
horticulturd introductions.

The species was introduced into the U.S. in 1806 on Long Idand, NY (Leatherman 1955), and the
smilar but more aggressive variety haliana was introduced to the country in 1862 in Flushing, N.Y.
As with many invasive species, Japanese honeysuckle initidly had a very gradud rate of spread,
primarily to the south and east. Lonicera japonica was not included in Chapman's Hora of the
Southern States (1884; in Hardt 1986) but in 1889 Wood and Willis included the variety chinengisin
thelr flora of the eastern United States and a decade later Britton and Brown (1898) reported that the
gpecies ranged from New York and Pennsylvania to North Carolina and West Virginia.  In 1899
Lonicera japonica was described in a wildflower book as the most widely planted of the honeysuckles
(Lounsbury 1899). Lonicera japonica was reported from Forida in 1903, and from Texas in 1918
(Hardt 1986). By 1912, it had "escaped from cultivation”, and ranged from Connecticut to Horida
(Atkinson 1912), and within afew years was identified as an invasive problem species from the Gulf of
Mexico to Massachusetts, creating "a network of tangled cords that covers the ground wherever this
ruthlessinvader getsafoot hold" (Andrews 1919).

Lonicera japonica now occurs throughout the eastern haf of the United States, south of a line
extending from Massachusetts west to Lake Michigan, Illinois, and Missouri, and then southwest
through Texas to Mexico, an area encompassng 26 states (USDA 1971, Leatherman 1955). The
northern range limit coincides with maximum 30-year winter temperatures of -25°C (Sasek and Strain
1990). The area of greatest infestation is in the center of this range, where annua precipitation
averages 100-120 cm, and 30 year low temperatures are -8°C to -15°C (Sasek and Strain 1990).
Lonicera japonica’s range is limited to the north by severe winter temperatures, and to the west by
insufficient precipitation and prolonged droughts which limit seedling establishment (Sasek and Strain
1990). At the northern edge of the range, plants have reduced growth due to a shorter growing
season, and produce few or no flowers (Swink and Wilhelm 1994). Lonicera japonica continues to
gpread northward, however, possbly due to increasing cold tolerance or warmer winters (Wagner
1986). It may spread up to 400 km north if global temperature increases 3°C (Sasek and Strain 1990).

Japanese honeysuckle sporadicaly escapes from cultivation in Caiforniawhere it is present in scattered
locations, primarily below 1000 m elevation (Hickman 1993). It has dso escaped cultivation in
scattered locations in the Hawaiian idands, particularly in mesic to wet forest in Kokee State Park on
Kaua and near Volcano on the idand of Hawaii (Wagner et d. 1990). It gpparently does not produce
seed at mogt locations in Hawaii and will likely become a much more serious pest there if fertile strains
develop. Unfortunately, most plants in an escaped population in Manoa Valey on Oahu reportedly set
seed (Wagner et a. 1990). A recent report from Kaua aso indicates the Japanese honeysuckle
population there may be spreading and has potential to become a severe pest in the Kokee area (Flynn,
persona communication).

HABITAT
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Lonicera japonicais native to east Asa. In Korea, Lonicera japonica is part of the understory in later
successond forests dominated Carpinus cordata, Fraxinus rhynchophylla and Cornus controversa
(Leeet . 1990).

In North America, Lonicera japonica primarily occurs in disturbed habitat, including successona
fields, roadsdes, forest edges, and fencerows (Williams 1994). It is common in dry-mesic to wet-
mesic upland forest, floodplain forest, and southern pine stands, and particularly common in forest
openings created by disturbance, such as treefdll, logging, or disease. Lonicera japonica continues to
be planted for landscape purposesin gardens and aong highways.

Lonicera japonica grows most vigoroudy in full sun and on rich soil, but is shade and drought tolerant
and therefore able to grow in awide variety of habitats (Leatherman 1955). It develops high frequency
and cover in young forests while densely shaded, mature forests support fewer, and smaler, colonies
(Robertson et d. 1994). Lonicera japonica usudly invades disturbed communities and rarely colonizes
deeply shaded, mature forests unless canopy openings are created by human disturbances or natura
processes (disease, wind throw, drought, etc.) (Slezak 1976; Thomas 1980). In Virginia Lonicera
japonica quickly invaded a former forest ste destroyed by avalanche (Hull and Scott 1982), and it
grew vigoroudy in a forest opening in Arkansas (McLemore 1981). This species can persst in low
numbers in relatively undisturbed forest and then "break out" following disturbances that open the
canopy, e.g.; windthrow, ice sorm, disease, scouring flood, or drought. Once established, Lonicera
japonica's dense canopy inhibits establishment of later successional species (Myster and Pickett 1992).
Lonicera japonica rarely invades deeply shaded, mature forests unless the canopy is somehow opened
(Robertson et d. 1994).

In Pennsylvania, Lonicera japonica is a mgor component of the third stage of succession in old fields,
increasing after fidlds have been abandoned for four years (Keever 1989). In New Jersey Lonicera
japonica invaded an oldfield 13 years after abandonment, and was present for at least 18 years (Myster
and Pickett 1992). In Virginia Lonicera japonica, is most abundant in the piedmont and coastal plant
forests (Williams 1994). In Illinois Lonicera japonica grows where overstory canopy provides filtered
light, especidly oak forests, cedar glades, and barrens, and dong the banks of streams where the
natura break in canopy creates a light opening (Nyboer 1990). Plants then spread into adjacent shaded
forest. Lonicera japonica has been found on Michigan sand dunes (Wagner 1986), and perssts near
abandoned homesites in the Chicago region (Swink and Wilhelm 1994). In Indiana, Lonicera japonica
is abundant in urban forest preserves, but is absent from woodlots isolated by agriculturd fields and
distant from urban areas (Brothers and Springarn 1992).

BIOLOGY-ECOLOGY

Lonicera japonica is a strong competitor due to wide seed dispersd, rapid growth rate, extended
growing season, ability to capture resources both above- and below-ground, wide habitat adaptability,
and lack of natura enemies. Some of these factors have received consderable study, while others have
been given little or no attention.
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Lonicera japonica blooms most prolificaly in full sun (Leatherman 1955), and decreases flowering
activity as light decreases; in 8% of full light no flowers are produced (Blair 1982, Robertson et al.
1994). The blooming period extends from April to December in Georgia (Andrews 1919), late May to
October in Kentucky (Sather, persona communication), May to June in lllinois (Mohlenbrock 1986),
and June in Michigan. Howers open a few hours before sunset, and remain open for approximeately
three days (Roberts 1979). In Wales, the mgority of flowers are pollinated the day after opening by
bumblebees (Bombus lucorum and B. pascuorum). Other bee species may be potential pollinators, as
nectar is available to species with tongues > 4 mm long (Roberts 1979). Howers remain open at night,
indicating the possibility for moth pollination (Roberts 1979). In the United States Lonicera japonica
is probably pollinated by a variety of insects, due to its extended blooming season and wide
geographical range.

Relatively few studies have documented seed production, seed viahility, germination requirements, or
seedling establishment.

The inconspicuous black berries contain 2-3 seeds (USDA 1971). Fruit production is much higher in
full sun than in shade (average 222 vs. 11 g seeds per plant, respectively) in Texas (Hals 1977). Fruit
production decreases as s0il nitrogen increases (Segelquist and Rogers 1975). Seed viahility is highly
variable. Leatherman (1955) determined that 85% of seed were viable, and obtained 63% germination.

Haywood (1994) attempted to study long-term seed viahility, but seed was unsound when collected.
This variation is typical of the Lonicera genus, which is characterized by having variable seedcoat
dormancy, embryo dormancy, and/or no dormancy both within and among species (Hartmann and
Kester 1968). Bruner (1967) reported rapid growth from seed in South Carolina, and Carter and
Teramura (1988b) sated that Lonicera japonica reproduces abundantly from seed. Berries are
consumed by a number of birds including robin, turkey, quail, bluebird, and goldfinch (Martin et d.
1951, Jackson and Cooper 1974), which then disseminate the seeds (Nyboer 1990).

Rate of growth from the seedling sage is not known; most researchers and nurseries propagate
Lonicera japonica from stem cuttings, particularly the var. hdliana, which forms roots "wherever the
canes touch moist ground” (Hartmann and Kester 1968). Leatherman (1955) suggested that seedlings
likely photosynthesize shortly after germination, due to the low food reserves in each seed. Seedlings
are known to establish in shaded understories, which implies that light may not be necessary for seed
germination. Seedling growth is apparently dow for the first two years (Little and Somes 1967).
Lonicera japonica is drought sendtive, particularly a the seedling stage (Sasek and Strain 1990).
Biomass gppears to decline with summer drought (Faulkner et a. 1989).

Once established, Lonicera japonica is capable of extremely vigorous growth. In amoist bottomland
forest vines overtopped a 4.5 mtree in one year (Bruner 1967), although growth rates of 1.5 m/year
may be more typical (Leatherman 1955). Bdll et a. (1988) recorded a maximum shoot elongation of
4.6 mm/day in Maryland. Thisrapid growth rate allows Lonicera japonica to outcompete native trees,
In one year, Lonicera japonica overtopped three-year old sweetgum (Liquidambar styraciflua) trees
(Dillenburg et a. 19934). Lonicera japonica vines spread both verticaly and horizontaly (Williams
1994).



Individua vines have numerous long vegetative runners; the combined length of lateral and sublateral
runners from one sprout in one year exceeded 15 m (Little 1961). Vines in high light have been
recorded with > 7 runners, each over 60 cm long (Slezak 1976). The runners develop roots at nodesin
contact with soil, and thus form dense mats. If the above ground parts are severed, each new root
system develops into a separate, but genetically identical, plant. The root system has been recorded at
up to 3 macross and 1 m deep (Leatherman 1955). Roots are highly competitive with native species
(Carter and Teramura 1988a, 1988b).

Lonicera japonica's climbing architecture is adapted to early successond forest (Carter and Teramura
1988a), which typicdly has smdl diameter trees and a dense understory. The vines twine about
vegetation in closely spaced spirds, thus creating a strong support structure that permits them to
remain upright after the host tree is killed. Individua shoots may be very long, but due to the
numerous spirals, a vine's height above the ground may not be great. Japanese honeysuckle vines
typicaly climb stems <15 cm diameter (Andrews 1919). Larger ssems are rarely used as hodts, as
Lonicera japonica cannot climb wide boles unless small branches or other vines are present to provide
support (Andrews 1919).

Longevity of individual plants has not been measured. As Lonicera japonica reproduces vegetatively,
life gpan of individua stems or rootsis not a measure of genet longevity.

Lonicera japonica is adapted to growing in 25-100% of full light, and grows vigoroudy in full sun.
Stem dengity is greatest in full light, and decreases with increasing shade: In Pennsylvania, Robertson et
d. (1994) recorded mean stem densities of 25.4/nT in an oldfield, 15/nT in a thicket, 13.6/nf in a
woodland, and 8.6/n? and 8.1/nt in riparian forest and upland mature forest, respectively. Stem
dengity was similarly high in both oak and maple associations (Robertson et d. 1994). In Washington
D.C. Lonicera japonica produced good growth at 47% of full sun (Thomas 1980). In this location
winter light measurements in closed forest range from 49% to 86% of full light. Lonicera japonicais
able to persst in deciduous forest at low summer light intensities, and put on growth in winter, or when
canopy gaps Occur.

Lonicera japonica tolerates low light conditions, and may spread vegetatively, but rarely produces
flowers or fruits under low light (25% of full light; Robertson et a. 1994). Honeysuckle plants are
severely stressed in low light, and lose substantial amounts of aboveground biomass after long periods
of low light: Blair (1982) reported that leaf biomass declined 94% after two years at very low light (8%
of full sunlight), and plants suffered stem dieback and leaf loss, but did not die. Leatherman (1955)
amilarly reported that half of her experimenta cuttings survived at 10% of full light, and the mgjority
aurvived at 25% of full light. Once established, Lonicera japonica can persst at low light levels with
little or even negative growth, and respond to winter sun and canopy openings with more vigorous
growth (Carter and Teramura 19883). Interestingly, as a twining vine Lonicera japonica is less
physiologicaly adapted to low light levels than native tendril climbing vines, such as Parthenocissus
quinquefolia (Carter and Teramura 1988a), which can rapidly climb up supporting trees to reach
higher light levels.
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Lonicera japonica has a long photosynthetic season due to its evergreen nature and its ahility to grow
in cold temperatures. Lonicera japonica shoots grow until the first frost, apparently because they are
able to lignify rapidly, which gives them greater cold-hardiness than more tender species (Panova
1986). In southern locales Lonicera japonica retains its old leaves over winter (Schierenbeck and
Marshall 1993) permitting year-round photosynthesis. In these areas, Lonicera japonica leaves are
physiologicaly active during the winter and can grow when minimum predawn air temperatures are at
or above-3°C. At these temperatures, net photosynthetic rates on warm winter days are comparable to
those in summer (Carter and Teramura 1988b). The presence of old leaves during the period of new-
leaf formation (January - March), combined with the higher photosynthetic rates in new leaves,
increases tota carbon gain and thereby growth rate and invasiveness (Schierenbeck and Marshal
1993). Shoots produce an early burst of growth in spring, before native species leaf out (Dillenburg et
a. 1993q).

In the northern states Lonicera japonica retains its leaves until late December or January (semi-
evergreen), while native trees lose their leaves in October. The vines continue to photosynthesize for
several months after overstory trees have dropped their leaves, which alows them to maintain presence
in low light communities (Robertson et al. 1994, Carter and Teramura 19883). In Maryland, Lonicera
japonica is physologicaly active for 9 weeks after native deciduous vines have gone dormant
(Parthenocissus quinquefolia and Vitis vulpina) (Bell et a. 1988). In spring Lonicera japonica begins
growth some two months earlier than native species, from the period when temperatures are above
freezing, until deciduous trees produce new leaves (Hardt 1986). Thomas (1980) calculated thet in the
Washington D.C. area there are an average of 52 days'year between firsd and last frost when
temperature and light conditions in closed canopy forests are adequate for Lonicera japonica
photosynthess.

Lonicera japonica leaves are unaffected by minimum temperatures of -0.6°C, and continue to function,
at lower efficiency, until temperatures drop below -3.0°C (Carter and Teramura 1988b). The relatively
high rate of leaf gas exchange in autumn, winter, and spring indicates that carbon gain during this
period may contribute substantialy to Lonicera japonica’s rapid growth rate. Although Lonicera
japonica leaves photosynthesize in winter, the lowered activity reduces effectiveness of foliar
herbicides applied after the first frost (Regehr and Frey 1988). In Tennessee, defoliation occurred at -
26°C, but plants were not apparently killed (Faulkner et a. 1989).

Lonicera japonica is spread primarily by birds, which consume the fruits and pass the seeds, carrying
them from landscape plantings to natural areas and disseminating them in forest openings and
disturbance zones. Once established, Lonicera japonica can develop alarge seedbank that germinates
when the oil is disturbed. This attribute led to a dramatic increase in southern states in the 1950's,
when timber companies promoted intendve ste preparations (discing, burning, bush-hogging) to
facilitate tree regeneration after clearcutting (Prine and Starr 1971). Honeysuckle grew so rapidly from
both seedbank and top-killed plants that tree seedlings were outcompeted (Prine and Starr 1971).
Consequently, forest companies have conducted much of the research to identify herbicides that
control Lonicera japonica (Edwards and Gonzalez 1986, McLemore 1981).
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Origindly introduced as a landscape plant, Lonicera japonica is till consdered a desirable species by
some landscapers, highway desgners, and wildlife managers.  Wildlife managers promote increased
growth of Lonicera japonica to provide winter forage, particularly for deer (Dyess et a. 1994).
Landscape architects plant Lonicera japonica for its fragrant flowers and rapid growth (Georges et dl.
1993, Nam and Kwack 1992, Bradshaw 1991), and highway designers use the plant for erosion
control and bank stabilization (Stadtherr 1982, Hardt 1986).

In China Lonicera japonica is a vaued medicind herb that contains anti-complementary
polysaccharides (Shin et d. 1992). Polyphenolic compounds isolated from Lonicera japonica inhibit
human platelet activation and provide protection from cdlular injury, and thus help maintain human
vascular homeostasis (Chang and Hsu 1992). Aden |, a mixture of Lonicera japonica flower buds and
parts of other plants, has both antibiotic and antivird effects, comparable to results produced by
gtandard antibiotics (Houghton et . 1993). Leaves and flowers are used in the therapy of chicken pox
(Luo 1989), and may be used as a food additive to increase productivity of broiler chickens in Korea
(Cho 1992).

CONTROL

Prevention/L egidation
In Hllinois, the sale and distribution of Lonicera japonica is prohibited under the Illinois Exotic Weed
Act (1988).

Biological control

The only technique that could control Lonicera japonica on aregiona scale is biologica control, but
as of 1997 no forma program had been established. Interestingly, in China, a biocontrol program
usng Sclerodermus spp. was edtablished to protect Lonicera japonica from the cerambycid
Xylotrechus grayi (Tian et d. 1986). Lonicera japonicais utilized by some insects in its native habitat
and the U.S. In Sichuan, China, Lonicera japonica growing near cottonfields is an early spring host
for aphids that feed on crops later in the growing season (Li and Wen 1988). In North Carolina, the
two-spotted spider mite (Tetranychus urticae), an agricultural pest in corn and peanut fields,
overwinters on Lonicera japonica growing on fiedld margins (Margolies and Kennedy 1985).
Lonicera japonica is dso a suitable host for the cicaddlid cotton pest (Empoasca biguttula) in Hunan,
China (Chen et d. 1987), and may be a host for tobacco leaf curl virus, which was detected in the
horticultural variety Lonicera japonica var. aureo-reticulata (Macintosh et d. 1992). The vine is
susceptible to honeysuckle latent virus (Brunt et a. 1980), and to tobacco leaf curl bigeminivirus
(TLCV) tranamitted by whiteflies (Maclntosh et d. 1992).

Burning

Fire removes above-ground vegetation, and reduces new growth, but does not kill most Lonicera
japonica roots, and surviving roots produce new sprouts that return to pre-burn levels of cover within
afew years (Oogting and Livingstone 1964). A single spring fire reduced Japanese honeysuckle cover
50% in lllinois (Nyboer 1990). Two sequentid fires topkilled Lonicera japonica, reducing crown
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volume (m*/ha) by 80%, but new growth from root sprouts maintained Lonicera japonica as a
dominant groundcover species in North Carolina (Barden and Matthews 1980). In Virginia burning is
used to reduce abundance of Lonicera japonica, and inhibit spread for 1-2 growing seasons (Williams
1994). Prescribed burning sgnificantly reduced Lonicera japonica biomass in Tennessee, by 93%
when burned in October, and by 59% when burned January - March (Faulkner et a. 1989). Top-killed
honeysuckle resprouted in spring (March - April), apparently from roots or runners just below the
unburned litter layer. In this Stuation, follow-up application of 2% glyphosate in spring, 2 - 6 months
after burning, appeared to control honeysuckle better on unburned than burned plots, possibly because
tal herbaceous vegetation that grew up after the fire on the burned plots intercepted the herbicide
before it could reach the shorter honeysuckle resprouts (Faulkner et al. 1989). In Texas, burning in
February removed dl above ground foliage, but did not kill plants (Stransky 1984). However, burned
plants produced fewer and shorter runners than unburned plants, and fire therefore reduced tota
vegetative growth (Stransky 1984).

Combining fire and herbicides may prove to be more effective than either method by itsdf if late
autumn or winter burns are used to reduce Japanese honeysuckle biomass when most native species are
dormant and al resprouts are then treated with a foliar gpplication of glyphosate about a month after
they emerge (Johnson, personal communication). Prescribed burns may also be used to help prevent
soread of Japanese honeysuckle because seedlings and young plants are most susceptible to fires
(Richter, persona communication) .

Chemical
The evergreen and semi-evergreen nature of Lonicera japonica adlows application of herbicides when
many native species are dormant. Timing of application is critical to effectiveness; in genera, applying
herbicide shortly after the first killing frost, and before the first hard frost (ca. -4.0°C) is most effective.
Herbicide effectiveness can be reduced in areas where large stones or fallen logs protect root crowns
from soil-active herbicides (Miller 1985) or where overtopping vegetation intercepts foliar herbicides
(Faulkner et d. 1989). Many herbicides produce a short-term reduction in foliar coverage, but do not
kill the plant and buds left undamaged by the herbicide can produce new growth that often exceeds
growth from untreated plants within a year (Prine and Starr 1971). A foliar application of 1.5%
glyphosate shortly after the first frost appears to be the most effective trestment. Treated plants should
be reexamined at the end of the second growing season, as plants can recover from herbicide
application (McLemore 1981).

GLYPHOSATE (brand namesinclude: Roundup, Rodeo, Accord)

» October gpplications of 0.75% and 1.5% v/v glyphosate killed 99% of treated Lonicera japonica
within six months in Delaware, and few plants resprouted within 30 months of treatment (Regehr and
Frey 1988). The two application rates were equally effective. The same experiment conducted in
December resulted in 68% mortdlity at the lower concentration, and 86% mortdity a the higher
concentration, and regrowth from buds was much greater than in plants treated in October. The
authors concluded that timing of application was critical; applying glyphosate within 2 days of the first
frost resulted in very high mortality. After the first frost, higher concentrations of glyphosate were
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needed to achieve somewhat lower mortality. Defoliation after glyphosate treatment was very dow;
only 5-15% of leaves were gone one month after treatment, although 78-90% of stems were dead.

* A mid-August application of 2.2 kg/ha glyphosate controlled 83% of actively growing Lonicera

japonicain North Caroling; control was reduced under drought conditions (Y ounce and Skroch 1989).
Glyphosate (2 Ib active ingredient/gd) at 1 to 1.5 galong/acre controlled "mogt™ Lonicera japonicain

Alabama (Miller 1985).

* In Arkansas, a 6.72 kg active ingredient/ha application resulted in 85% control after one growing
season, and 80% control after two growing seasons (McLemore 1981). Lower application rates were
less effective two years after treatment.

» Effectiveness of glyphosate increased linearly with increasing herbicide concentration (0.48-4.8%

wi/w), but no concentration gave complete control with one application; repeated treatment with 4.8%
glyphosate produced complete shoot necrosisin only 50% of plants (Ahrens and Pill 1985).

» Efficacy of glyphosate was not increased by addition of surfactants (Y ounce and Skroch 1989,
Regehr and Frey 1988).

DICHLORPROP + 2,4-D

* Dichlorprop mixed with 2,4-D at 3.6 grams active ingredient/liter (1.5% v/v) resulted in 94%
mortality when applied within two days of the first frost in October, but only 46% mortdity when
gpplied in December. Thirty months after treatment, 14% of stems sprayed in October resprouted, and
75% of stems sprayed in December produced new growth (Regehr and Frey 1988).

2,4-D + PICLORAM (brand names include: Tordon)

* Picloram is a redtricted use soil-active herbicide that is prohibited in California, as it is relatively
persstent and subject to leaching.

e Tordon 101 (4:1 2,4-D amine + picloram, a 1 to 2 ga/acre) "reduced existing honeysuckle to afew
surviving crowns' (Miller 1985). Tordon 10K at 50 Ib/acre had smilar effectiveness (Miller 1985).

» Tordon 101 at 10 ga acre reduced foliage by 72.5% one year after treatment; a second application
of Tordon 101 reduced foliage by atota of 90% one year after re-treatment (Prine and Starr 1971)

* A foliar spray of Tordon 101 at 2.8-8.4 kg/ha gave 84-94% control in a pine stand (McLemore
1982), amilar to control provided by amitrole at 2.24 and 4.48 kg/ha. (McLemore 1982).

TEBUTHIURON (brand names include: Spike)

»  Spike 80W (80% tebuthiuron) and Spike 20p (20% tebuthiuron) provided very effective control
when applied at 4-5 Ibs active ingredient/acre, "resulting in essentially bare plots with yellowing sprigs
of vegetation” (Miller 1985).

DICAMBA (brand namesinclude: Banvel, Brushkiller)

» Banvel 720 (21b 2,4-D and 1 Ib dicamba) was very effective when applied at 4 ga/acre, but had only
partia effectiveness a 3 galong/acre (Miller 1985).

» Lower rates of Dicamba, asin Brushkiller 4-41 and 10-51, resulted in limited or no mortdlity (Miller
1985). Infact, Lonicera japonica growth was stimulated by application of Brushkiller 10-51 (Miller
1985).
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SULFOMETURON (brand names include: Oust)

* A February application of sulfometuron methyl in South Carolina at .25 |b/acre active ingredient,
applied when vegetation is less than 30-45 cm high, is recommended for control of Lonicera japonica
in loblolly pine stands (Michael 1985).

* In Georgia, Lonicera japonica was not controlled by a late application of Sulfometuron applied at 3
oz/acre (Withrow et d. 1983)

* Lonicera japonica was dmost completely killed (99% mortdlity) by a May application of 2 oz
metsulfuron-methyl + 0.25% surfactant in central Georgia (Edwards and Gonzalez 1986)

INEFFECTIVE

* Inlllinois, herbicides that are not used by the Department of Conservation due to ineffectiveness or
environmenta persstence are: picloram; amitrole; aminotriazolel atrazine; dicamba; dicamba + 2,4-D;
2,4-D; DPX 5648; fenac; fenuron; smazine; and triclopyr (brand names for triclopyr include Garlon
3A, Garlon 4 and Brush-B-Gone) (Nyboer 1990).

* Hexazinone a 2.24 and 6.72 kg Active ingredient/ha was ineffective (McLemore 1981), as was
gpplication a 1 or 2 Ib active ingredient/acre (Michael 1985). Hexazinone pellets a 8 Ib active
ingredient/acre reduced Lonicera japonica cover from 100% to 25% cover after three years, while a 2
Ib/acre rate resulted in a decrease in cover from 100% to 52% over the same time period (Micheel
1984).

» Oryzdin is apparently ineffective, as it is recommended for use in controlling weeds that threaten
Lonicera japonica planted as a groundcover (Bowman 1983)

e Brushkiller 10-51 a 1.5 gd/acre "encouraged” growth of Lonicera japonica (Miller 1985).
Brushkiller 170 resulted in a 45% decrease in foliar cover one year after June treatment (Prine and
Starr 1971).

» June application of 2,4-D (4 Ib active ingredient/acre a 10 gal/acre) increased foliar growth of
Lonicera japonica by 48% one year after treatment (control plants increased by 0.9%) (Prine and Starr
1971).

» June application of Banvd resulted in increased foliar growth one year after treatment (Prine and
Starr 1971).

» Triclopyr in both ester and sdt formulations (3 and 4lb/gd, respectively) and as an ester combined
with 2,4-D (1 and 2lb/ga respectively) failed to control Lonicera japonica one year after treatment
(Dreyer 1988). However, in lllinoisthe latter formulation is reputedly effective (Nyboer 1990).

Mowing, Discing and Pulling

Removing the above-ground portion of Lonicera japonica reduces current-year growth but does not
kill the plant, and generaly stimulates dense regrowth. Cut materia can take root and should therefore
be removed from the site (not practica with most infestations).

Mowing is an ineffective control method, stimulating growth and encouraging formation of dense,
abeit shorter, mats. Plants mowed in February formed a dense, 20 cm tall mat within two months,
growing from cut stems and rooting from severed runners; by the following November (21 months
later) mowed plants were 60 cm high (Stransky 1984). Twice-yearly mowing in Virginia dowed
vegetative spread but increased stem dengty (Williams 1994).
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Bush+hogging is an ineffective control, as Lonicera japonica re-invades within one growing season
(McLemore 1985).
Discing is apparently an effective control method: McLemore (1985) reported that "control of the
honeysuckle was ill effective after two years'. Discing depth was not indicated. Discing is a highly
destructive procedure that destroys native groundlayer species, and may stimulate Lonicera japonica
seed bank germination.

Hand-pulling is a time-consuming procedure with limited effectiveness, as the entire plant (roots and
shoots) must be removed. Pulling may be apractica method to remove small patches of seedlings.
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