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ABSTRACT . --Seedlings of 13 taxa of Jeditsia were de-
I|5eratelg exposed to high natural popul ati ons of

m nosa webworm during 1974 and 1975. The only species
exhi biting h”g? resistance_(bordering on imunity) was
G fera from Hong Kong, which is of doubtful hardiness
over much of the United States. G anorphoides, the
only South American species, also appeared to be sone-
what resistant. No neaningful levels of resistance
were found anong hardy species. Thus, interspecific
hybri di zati on may not be very useful in devel opin
webwor mresistant” cultivars. = It is suggested that nass-
screening of thornless seedlings of G triacanthos may
be the nost feasible method of early selection for re-
sistance to webworm in any long-term inprovenent pro-
gram  Metro. Tree Inpr. Aliance (METRIA) Proc. 1:

49-56, 1978.

| NTRODUCTI ON

Honeyl ocust (deditsia triacanthos L.) has becone, in
recent years, one of the nost extensively grown, vegeta-
tively-propagated |andscape trees in the United Sta %as. The

thornl ess t%pes (G triacanthos f. inerms Schneid. *) have,
of course, been preferred for environnental planting. Mst
of the selections have also been _essentially fruitless, _
produci ng nost”y male flowers. The cultivar 'Stephens', in
1940, was the first Anmerican-named thonml ess cul tivar
"Moraine', in 1949, was the first patented cultivar
(Wagenknecht, 1961). Since then, nearIK 20 cultivars have
been named or patented. Thousands of thornless honeyl ocust
trees, including a high percentage of selected cultivars,
are planted annually in urban and suburban areas.

1 Bot ani cal authority according to Isley (1975)
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The increase in popularity of honeylocust has, unfortu-
nately, been paralleled by the spread of a destructive insect
pest, the minobsa webworm =~ This insect was first discovered
In 1940 in the United States infesting |eaves of "m nosa"
(Albizia julibrissin Duraz.) in Washington, D. C O arke (1943)
nanmed the I nsect Honadaul a al bi zzi ae and suspected that it
was of Indo-Australian origin. Subsequent study (O arke, 1968)
has reveal ed that the webwormis identical to an insect de-
scribed fromChina in 1935. Thus, the correct name for the
m nosa webwor mi s Homadaul a ani socentra Meyr. (Caradja and
Meyrick, 1935).

Wester and St. Ceorge (1947) were the first to report
honeyl ocust as a host plant for the m nosa webworm and their
work remains the authoritative study of the life cycle of this
insect. They also reported that from 1940 to 1946 the insect
had spread 100 mles south and sone 50-65 mles north of the
District of Colunbia. A distribution map presented by C arke
(1968) and a recent updating (USDA, 1975§ show that continuing
infestations have been reported from 28 states. This area
runs roughly fromthe Massachusetts-Rhode |sland border west
to central Nebraska, south to northern Texas, and east through
the Qulf States to Florida. Several counties in northern
California also have severe infestations.

Because of climatic control of population devel oprment,
the present distributionis likely to remain relatively
static over the next decade or so, except for "border" nove-
ment . However, the distribution does indicate that an origin
in Chinais far nore likely than, as once suspected, an |ndo-
Australian origin.

Opi nions vary fromperson to person and region to region
as to whether the webwormis of sufficient inportance to
justify chemcal control nmethods or the devel opnent of resis-
tant trees. The necessity of three spray applications per
year for conplete control of the insect normally is a deter-
rent to an effective control program Trees growing in |awns
are especially prone to | ate summer defoliation, because the
ground cover affords good protection for the overwi ntering
pupae. | nsect popul ati ons may not be sustained in planting
areas surrounded by concrete and asphalt because of the |ack
of overwintering sites. Under optinmum conditions, however
t he webworm can be a destructive pest.

Honeyl ocust cultivars vary in apparent resistance to the
m nosa webworm  Schuder (1973¥ reported that 'Moraine* was
significantly nore resistant than four other cultivars when
statistically tested under natural infestation conditions over
a lo-year period. Qur observations of these sanme cultivars
(nonreplicated) at the National Arboretum are in agreenent
with Schuder's results. Certainly, the nost effective |ong-
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termcontrol nethod would be the devel opnent of nore highly
resistant trees with varied growh habits and growth rates.

One approach to the creation of webwormresistant trees
night be hybridization between the best forns of G triacanthos
and some ot her species that had high resistance or immunity.
However, we have very little know edge concerning the poten-
tial resistance or susceptibility in exotic Jeditsia species.
Even though there are about 13 species of deditsia besides
G triacanthos (CGordon, 1966), they are seldom planted, even
in arboreta or botanical gardens.

The other native Anerican species of honeylocust is G
aquatica Marsh. (water locust), a native of South-Central
United States. tural hybrids between this species and G
triacant hos have been recognized as G x texana Sarg. and
have been reported from Texas, Louisiana, M ssissippi, and
Indiana. No species are native to Europe, but G. caspica
Desf. (Caspian |ocust) occurs south and sout hwest of the
Caspian Sea in the Transcaucasus and Northern Iran. G
| aponi ca Miq. may occur in Japan and China, and var. _
korai ensis Nakai has been described from Korea. G assam ca
Bor 1s a little-known species fromNorthern India, and G
rolfei Vid. is found in Taiwan, Viet Nam the Philippines,
and the Celebes. The remainder of the Asiatic species are
native to China, including G. australis Hensl., G del avayi
Franch., G fera (Lour.) Merr., G mcrophylla Gordon
(=G. heterophylla Bunge), G. macracantha Desf., and G.
sinensis Lam, all of which are listed by Gordon (1966).
Another Chinese species,. G nelanacantha Tang & Wang, has
recently been described in a Chinese "Flora" glnstitute of
Bot any of the Chinese Acadeny of Sciences, 1972), and we
have 1dentified an unknown tree growing at the U S. plant
Introduction Station in Genn Dale, Miryland, as that species
One species, G. anorphoides (Giseb.) Taub., is found in
Argentina, Uruguay, and Paraguay in South America. Al though
Rehder (1940) nentioned a species fromtropical Africa (G.
africana Wl w. ex Bentham from Angola), this species has
been re-assigned to another genus.

The exotic species are sel dom planted because of their
poor or unknown adaptability and ornamental inferiority, and
no thornless forns have been widely propagated. At [east
three of the Chinese species were originally described from
cultivated specinens in Europe, and data on their native
habitats are sketchy. In addition, the taxonom c confusion
i n botanical gardens and nurseries has led to many errors
of identification (Bean, 1973).

Nevert hel ess, we have attenpted to obtain seed, grow
plants, and determ ne the webworm susceptibility of all
avai | abl e species of Jeditsia. The present study is part
of an over-all investigation on the taxonony, biochemstry,
and genetics of this genus currently underway at the U S
Nat i onal Arboretum
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MATERI ALS AND METHODS

Table 1 lists the primary seed sources for the species
tested in this study. Seed was obtained from arboreta and
botani ¢ gardens throughout the world, either fromtheir reg-
ular seed lists or through personal comunication. Sone 4
seedlots were received, and in nost cases we obtained seed
of a given species fromtw or nore sources. Sources other
than those in the table included gardens in France, Gernany,
Portugal, and Tunisia.

Because of the ﬁrobable errors in identification men-
tioned previously, the seeds of each accession were wei ghed,
measured, and col or-coded, and a sanple was saved for inclu-
sion with herbarium speci mens.

Seeds were soaked in concentrated sulfuric acid for one
hour before sowing in the greenhouse in January-February,
1974) Data on germnation, seedling growh habit, time of
thorn production, time of production of bipinnate |eaves,
and ot her norphol ogi cal and physiological traits were taken
during the seedling stage. Seedlings were potted in |o-inch
fiber pots and acclimted outdoors 1n a lath ouse for two
weeks before being placed in test |locations prior to the
period of emergence of adult webworm noths in the spring.

Seedlings of all species except G anorphoides, G fera
and G mcrophylla were included in replicated tests at two
| ocations on the Arboretum grounds in 1974 and 1975. One
| ocation was in a permanent open col df rame, where established
trees of Albizia julibrissin and G triacanthos in the vicin-
ity were infested annyally by the-webworm A tenporary
coldframe was erected at the second test |ocation, where sur-
rounding trees of A julibrissin and A kalkora Prain. were
infested. After the Potted seedlings were placed in the
coldframe, a heavy nulch of wood chips was applied over the
cont ai ners.

A single seedlot of each species was chosen for the
maj or test. Each of these seedlots was represented by a
two-tree plot in each of three replications at each |oca-
tion. The other seedlots were represented by at |east one
four-tree row at each location. Some 380 seedlings of 10
species were tested in this manner.

Seedlings of the aforenentioned three species (G
anor phoi des, G. fera, and G. maicropnyrizm) were judged to be
too smalT in The spring of 1%&4 TRar 1imedIusi on in the major
tests. Instead, a smaller test consisting of six two-tree
plots of each species was set up in only one |ocation.

52 -



Webwor m i nfestation was checked ever¥ two weeks in 1974
using two rather subjective criteria: (1) percentage of
conpound | eaves that were webbed, and (2) percentage of foli-
age destroyed. The webworm has two conplete generations and

a partial third in the Washington, D. C. area. The damage
from the second-and-third-generation larvae is normally far
worse than that caused by first-generation |arvae. Therefore,
observations were nade at nonthly intervals, only fromJune 15
to Cctober 15 during 1975.

Because of suspected | ack of cold hardiness in G.
anor phoi des, G. fera, and G. mcrophylla, six plants of each
speci es were left in the outdoor coldfranme during the w nter
of 1974-75 and six plants were taken up and overwintered in
a cool greenhouse. A few surplus plants of G. macracantha
and G. sinensis were also overw ntered under gl asss. The
plants that had spent the winter in the greenhouse were
placed in the coldframe again at the beginning of the 1975
grow ng season

RESULTS AND DI SCUSSI ON

Webwor m i nfestation during 1974, the first season of
testing, was somewhat confounded by plant size and growh
rate. In addition, there was a significant difference in
infestation intensity between |ocations, with 78 percent of
the plants in the tenporar¥ col df rane being col oni zed as
opposed to 31 percent in the permanent coldframe. However
no seedlots of the hardyspecies were conpletely free from
I nsect damage.

No infestation was noted in 1974 in the three sl ow qrow
ing, potentially tender species (G. anDr%hoides, F, fera, G.
m crophylla) in the permanent col dfrane. plantS of theSe
species that were left outdoors over winter were killed back
to the root collar. Mst of these plants resprouted during

1975

There were no "location" differences in webworm damage
a on? hardy species in 1975. Nearly 100 percent of the
seedlings of these species were infested at each |ocation.
Conpari sons anong speci es were based on the percentage of
foliage infested on September 15, 1975. G. del avayi and G.
| aponi ca var. koraiensis showed | ess danmge than the other
speci es, but even In those seedlots the amount of infesta-
tion could be detrinental to the | andscape val ue of |arger
trees. Mst of the seedlings of G japonica var. koraiensis
were thornless, and cold be referred to f. 1 narnmata Nakai

_ Plants of G anorphoides, G fera, G macracantha, G
m crophylla, and G. sinensis, which had been overwintered
in the cool greenhouse, were tested in only the pernanent




coldframe during 1975. On Septenber 15, 1975, the G
macracantha and G sinensis seedlings were heavily defoilated
G anorphoi des had nore than 75 percent of its foliage intact;
and G fera was conpletely free of webworm darract:;e. he poor
growth and devel opnent of G mcrophylla did not allow any
reasonabl e assessnments of potential insect susceptibility.

Table 2 gives the overall rankings of webworm suscepti -
biIity anong the species and seedlots tested. A few indi-
vidual seedlings appeared to be significantly |ess suscepti-
ble to webworm infestation that other plants of the sane
seedlots or species. This was especially evident in G
del avayi and G x texana.

CONCLUSI ONS

The results of this prelimnary survey of resistance to
m nosa webworm anong G editsia species do not offer nuch hope
for the devel opnent of superior, webwormresistant cultivars
t hr ough intersgecific hybri di zation. The only species with
apparently high and potentially transm ssable resistance is
G fera, and this species is not wnter-hardy in Washington, D.C

The goals of a honeyl ocust inprovenent program nust in-
clude insect resistance, rapid growh rate, thornlessness,
and fruitlessness. Only G aquatica, G triacanthos, and
G x texana have exhibited the qualities of _adaptability and
growth required in a successful cultivar. Thornless indi-
viduals are well known in these species.

It is suggested that the nost feasible technique for
t he ﬁroduction of inproved cultivars of honeyl ocust woul d
be the nmass-screening of thornless seedlings under conditions
allowing for constant high popul ations of the webworm
Initial selections after the second year of growh could be
out pl anted for Iong-tern1testin% in areas where A bizia
[ultbrissin and highly susceptible plants of deditsia
species serve as webworm "reservoirs.” During this testing
period, observations could also be made on the incidence of
mtes, various plant bugs, gall mdges, and the few fungal
di seases known to occur on deditsia species. Finally,
after flowering at age 10 or older, nmale trees or nale-
flowering branches could be isolated for further propagation
of desirable material.
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Table 1.

Speci es
anor phoi des
aquatica
caspi ca

del avayi

fera

japonica
|aponica
var.

macr acant ha

mel anacant ha

microphylla
(heterophylla)

Si nensi s
X texana

triacant hos

Abor et um

Buenos Aries

Morris Arboretum
Taschkent

Taschkent

Agric. & Fish. Dept.
Aritaki Arboretum
Forest Expt. Sta.

At hens
U.S. Plant

Taschkent

Uni v.

Intr.Sta

U. S. Pl ant

Taschkent

Intr.Sta

vari ous

Primary seed sources of deditsia species.

Country
Argentina

Phi | adel phi a, Pa. , USA
USSR

USSR

Hong Kong

Japan

Kor ea

G eece
d enn Dal e,
USSR

M. , USA

Chi co,
USSR
U.S. and Foreign

Calif.,USA

Table 2. Susceptibility of Geditsia species to
m nmosa webworm infestation in 1975,
Percent Foliage Destroyed Species
None G fera
25% G anorphoi des
25-50% G delavayi, G [aponica var. Kkoraiensis
50% G aquatica,.G caspica, G japonica
G mcracantha, G nelanacantha,
G sSinensis, G X texana, G triacanthos
Unknown G. mcrophylla
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