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OCCURRINCE AND FREUENCY OF MISTLETOE

Three conifers in the mmpwumofthef’ukmatww

nistletoe, namely, Jumiper, pinon, and ponderces pine. Tho one on
Juniper is a true mistlatoe and does not
attack pine., It is spread by birds, consequently trees are

seldom heavily infeeted until they have reached a sise that would
make them atiractive asz roosting plages. Doth pines are attacked by
species of Aresuthoblum, or dwarf mistletoe, which, however, do not
eross from pinon to ponderosa pine or viee versa. The dwarf mistle-
toes produce exrlosive berries from which the seeds are shot several
fest. Once established, these parasites gradually s read to surround-
ing trees within rangs, infeoting young and old alike. Because of ite
low denos habit, and generally seattered reproduction, the dwarf miastle-
toe on pinon is considerably less damaging than the one on ponderosa
pine., In addition it is frequently attaeiced by a fungus disease
W@huyé&iﬂhﬂs”m The pondero )pl.n:
(m%ﬁ vgg}ga&P f. gryptopodun Gill) has few

natural enemies, none of

A broad picture of the occurrence and frecueney of the pondeross
pine mistletoe was obtained by observations made while traveling the
roads of the Park shown in Figure 1. Road junctions were identified
by numbers and records of the mileage, together with the degree of
nistletos, were made., Figure 2 illustrates the type of information
gained from this survey slong each rvad traveled,

Maps of the two sample plots were developed from bearings and
rough measurements using a staff compass. On plot 1 the trees ware
numbered with aluminum tags to sorrespond with the nuabers shown on
the map. It was felt that the tags would aid those who might be
Lnterested in reviewing en the ground the probleas fllustreted by the
plots., Plot 2 was so simple that the d.b.h., of the principal trees as
indicated on the map will suffice to orient those who might wigh to
study the area.

The ponderosa pine type within the “ark extends from the westersn
odges of the map (Fiz. 1) to a point about midway between the Buggelsn
Raneh and loran Point where it suddenly ceases in favor of so0lid pinon-
Juniper to the east., The area around the Hearst Raneh inecluding
Seetions 18, 19, 20, and 21 is uite flat and is characterised by an
open stand of pondercsa pins interspersed with gammble oak and grass,
In generel, the pine becomes increasingly scattered as one continues



MISTLETOE SURVEY
GRAND CANYON NATIONAL RARK

SHOWING THE AREA OCCUPIED BY PONDEROSA PINE, PLOT
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MILEAGE CHART OF EAST RIM DRIVE GRAND CANYON NATIONAL PARK
SHOWING PRINCIPAL JUNCTIONS AND DEGREE OF INFECTION
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south fram the rim drive. Llsewhere in the Fark, pondercea pife astands
are fairly well stocked. They are, for the most part, oconfined to the
ecanyons or drainage bottoms and are separsted by stands of pinen and
Juniper whieh occcupy ths high ground. Only at the Hearst Raneh dees
poanderosa pine axtend Lo the sanyon rim. Elsewhere it ceases a quarter
of a mile or more to the south. Pinon and juniper usually occcupy the
ground {mmediately adjesent to the rim,

the

Ponderosa pine mistletoe is as severe in the south portion of
Orand Canyon and the adjoining Kaibad Hational Forest as in any large
area of the Southwest. It appears to have been establighed longest in
the flat terrain south of Hoarst Ranch, Sections 18, 19, 20, and 21,
(Fig. 1). As previously nentioned, the ponderosa pine in this ares is
widely seattered and interspersed with oak scrub and gress as shown in
Figures 3 and 4. liistletoe 1s heavy throughout the area. Dead,
and heavily broomed trees are everyvhere (Figs. 5,6,?.8,9,&:&10.
Hardly & tree over six feet high can be found that does not ecarry some
aistletos. Reproduction is scarce; and while uninfected seedlings ean
be found, they are invariably within renge of infscted overstory troes
which means that they will either bde killsd by the parasite while they
are very amall or else they will become infected later and live for
many years to perpetuate 1t on their awn progeny. It is cuite probable
that at one time the pine stand in thess four sections was mash more
dense, and that its present open condition can be attributed to gradual
killing-out by mistletoe. It is unlikely that mistletoe could have be-
cone 0 thoroughly distributed over such a large ares if the stand had
not bes: fsirly dense at the time the paresits becans established, There
is & gredual desline in mistletoe damage both east and west of this
anglent infeetion center. .Jmsller and more recent infection csnters,
measured in acres rether than square miles, ogcur at numerous plases
along the rim drive and will be dizcussed in more detail later in eon~
Junction with specific problems coneerning control.

East of Grandview point mistletoe coccurs quite generelly to the
sdge of the ponderosa pine type. To the west it is comon as far as
Yaki point. BNone was found in ponderosa pine west of & north-south
line through or near Yaki point. This line is roughly indicated on the
mp (Fig. 1), as determined from "windshield surveys" and reconnaissance
on iz good reason to believe that if the pareasite is allowed
to will gredually ensroach upon the mistletoe-free pine
to the west. The encroachment will of course be very slow 3o there is
no alarm. The point should, however, be given con~
sideration in a long range protection program for the Parks,
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Figares 3 and 4.—1llustrations of the openings in the
ponderosa pine forest wouth of the Hearst Ranch where
ponderosa pine has presumably deteriorated as a result
of long exposure to mistletoe and iz gredually being
replaged by grass and scrub oak,
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Flgures 5 to 10.~1llustrations of the effects of
mistletoe on ponderosa pine south of the Hearst
Raneh.
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Figure 9.







shell. mmmwmmxeamum, once established in

to eontinously engroach upon the growing crown abowve it. Here
it for this tendency maay more infections, especially on amll trees,
would dle as the limbes on which they ocowrred became shaded out. Those
eubryos whish are not eaught in the crown of the tree on which thay de-
valaped, eontinue into the air, most of then falling 20 to 4D feet away,
Some sanage to g5 As far as 60 feet, but very few go further. For

purposes it 1s believed timt trees which are {
from en infestion source are owt of danger. There are important ex-
coptions to this rule. For example, 1f a tall tree with mistletoe in
its wpper crown were to fall at the time the fruits of the parasite were
ripe it eould sstablish infections in trees that happensd to be in the
ares vhere the infected part of the crown fell., PFurthermare, one often
mmwaimhmummwnumhﬂuMdﬁnmm
show no other indigations of the paraszite past or present. In sush ocases
it is obvious that the mistletoe exbiryos were carried long distarses by
birds or mammals,

In order to start a new mistletoe plart an embryo must alight on a
young pine stem before thare has been mueh cork formed by the bark
tissues. In paturs the suitable points for establishment are limited to
the last twe years' growth, although the parasite has been suscessfully
started en older growth where the cork had besn screped off. The subryo
is covwred with a asheath of hygroscopic mmterial which serves the duml
parpose of adhering to the medium wpon vhich it alights and of sapplying
water during germimation. If the smbryo is expellsd during a dry peried
the viscous sheath dries out completely. During molist periods it absorde
wmter, forming a Jelly-like globule over the embryo. Meisture thua ab~
sorbed is retained during subssquent dry periods until long after the
surfase of a3 pine stem would be completely dry., OGermination occwrs when
temperetire and solsture conditions following dormancy dietate. The
visoous sheath protects the delicate roctlst or primary absorbing organ
from desicostion while it ie meking its way fram the eabryo into the
tissues of the host plant.

CONTROL
Sethada
At present the only inown method of sentrolling mistletoe is to

pruns it out or destyoy infested trees. The recent work with hormsnes
sush as 2,40 suggests that a echemical method for killing the parasite °




without seriously injwring the host might be developed if the demand
for sontrel wers great enough to justify the necessary investigative
work. Thus far all the chemicals that have been tried on a small sesle
have been unsstisfacteory because they have either been innocucus, have
injured the host, or have merely killed the mistletoe shoots without
barming the zbsorbing system.

A few diseases are julte destruotive to the shoots and frults of
sertaln dwarf mistletoes, notably those atiasking pinon, limber pine,
and douglas f£ir in the Southwest, These dlseases, unfortunstely, &
not affect our nonderosa pine mistletoe whieh is remarkably free from
natural enemies. The shoots of the latter are somstimes attacked by
spittle ingecte and, under strees of hunger, rodents will cat the
succulent infectod bark., These agents hold 1ittle promise for bio-
logiezl occntrol of the parasite.

Pruning and cutting out mistlstoe is a slow and expensive process,
Furthermore, unless it is carried out in accordance with eertain
dictates based on peculiaritiss in the life history of the parasite
mach effort will be wasted, Certaln bhasie inviolable rulca are sut~
lined in the following paragraphs,

RUE/R

The basic fact behind tulis rule is that mistletoe shoots are
not produced for seversl years after the seed germinate. The
initial operation, therefors, is bound to leave a nuxber of ine-
fections in the stand which were not visible at the time. These
invisible or latent infections will produce their first shoots
froa one to five or more yoars after the initial operation, the
time bolng dopendent to 3 gresl axtert on the vigor of the host
or host brauch on which they ocour., In general the more vigorous
the host the sooner shoots will develop. Fizure 11 illustrates
the course of developnent of nlstletoe on a relatively vigorous
plne braneh, in sost cases the Interval betmaeen gernination and
produstion of the first berries 1s longer than the diagrass
Indieate.

This will ninimise the cost of conirol. Froa Figure 11 it
will be seer that fruits can nob possibly be produced until two
years after the first shoots have appeared. Therefore, the in-
fections which were invisibl: at the time of the initial operation
ocould not initiate new infections for at least two years., Three
or, at the most, four oper:ztions at two-yesr intervals should rid
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Figare l2.~Diagram fllustreting the relation betwean
the position of mistletoe shoets on & branch with
respeet to the mainstem and the probable extent of the
sbaorption syster, vhere the shoots sre lses than 18
inchee from the mainstexz the probability is great that
pruning will not remove the absorption system and new
shoots will subsecuently develop at the pruning wound,



ABSORBING SYSTEM REMOVED
BY PRUNING

ABSORBING SYSTEM NOT SHOOTS MAY DEVELOP
REMOVED BY PRUNING AT PRUNING WOUND

Figure l<.
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Plot 2 Lllustretes & ense whars sontrol might be warranted for
the bensfit of future ﬁntima.ua;gtmungundm&
vigorous reprodustion 8. 15, 15, surrounded by vily
focted old trees the dlamsters of vhich are indicated on the dlagram _
(Fig. 17). These, together with a greup of heavily infected poles
to the southeast preclude the possibility of the reproduction ever
amcunting to more than a few soraggly mistletoe-infected tress. The
parasite is already present on soms of the seedlings in the pateh,

has also killed a great many soedlings which were in close proximity
to the infested overstory trees ant were consequently infested at a
very early ags. The 27-inch tree indicated by a ¢ in Figure 17 has
died recently and one or two other large ones apparently do not have

control might be advisable for the purposes mentioned above. The
aost impartant of these from the aesthetic standpolmt occur along

the Rim Drive east of Yaki Point. For example, it might be advisable
to apply direct control in the lightly infoected area at 2,7 to 3.0
miles as shown in Figure 2 or protective mcasures might be applied

at 6.9 and 7.3 siles in order to preserve the uninfected stand between
those paints., Certalnly the uninfected stand extending from 3.4 to
3.7 miles would wvarrant frequent inspection and some treatment if
mistlotos were found within it., Zast of J-10 (8.8 miles) the pondercss
yln:ﬁ ciblt.hcr 0 heavily infocted or so open that control would hardly
be sable.

e Arvy 49t ga
R N . 249)

An endeavor has been made here to desccribe the mistletos situation
on ponderosa pine as it exists in the southern portion of the Park and
to eall attention to the obwvious fact that stands infecled with the
parasite are itound to deteriorate in the course of time. It was alse
pointed out that its destructive aotion is e0 slow that while cexrtain
stands in the Park are severely infectod, the need for control cannot
bes classed as an emargency in any sense of the word.



Figures 15 and 16,~~Views of 'lot 2 showing the mature

of the ponderosa pine reproductiosn. The 27-inch infested
tros (see Fig. 17) appears in the baskground of Figure 15.
In Figure 16 the background trees are those shown in NI
gquadrant of the plot (Fig. 17).



Figure 15.
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Probably the first point to be considered with respect to control
is whether or not the pondercss pine, near the Rim at least, is worth
preserving for future gemerstions, If it is then mnu.me should
first. be zade for nistletoe control sast of Yaki point,

It is felt that no action would be advisable without first prepar-
ing a long-time plan showing the areas to be treated, and the objectives
of each treatment. Since mistletoe contrel is expensive and since pro-
vision must be made for subsequent inspections and treatments after the
first operation, no action is recommended umtil it is reasonably certain
that it can be carried to completion,

Ithfoltthttaphn&dmodtontﬁ.tumm%lkwml
during slaek winter perioeds would be more effective than ome ealling for
relatively large mam axpsnditures.





