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:POQT OT‘T PATHOLOGICAL COTDILLONS,TH

m AESA VERDE NATIONAL PARK.

{ June 1931.)

by

_ E. P. Meinecke,
Prinecipal Pathologist.

”he ex,mlnaulon of tree growth in Yesa Verde,

ﬁvléﬁal Park on whlch thls report is based, was made June
JIts particular object was the determination of the
fbfuﬁhe generally unhealthy appearance of pifion and
tné'*ené;tsd dying of -young Junipers.

General Forest Conditions: The soil on the mesa is

N

| %nthcr DOGT. A.shallow layer overliee the solid sandstone
jyﬂich ¢orms the main body of the ‘mesa. The soil is sandy,
:%ﬁaficient in humus and hes a low water-holding capacity. The\
,,éntire latea" is extremely poor- 1n water, Anmual prgclbitaf
‘Ution is normelly small in emount, ‘and very little of it'is~m

f stered in the ground. There are but few springs located 'in the
| d&ep and nerrow canyons cutting through the mesa, and even for
,buman use rain water is collected and stored. The vegetatlon

- on the mesa depends for its water needs immediately upon
vy*ecipitation in form of rain and Snow S0 that any deficiency

/in’precipitatlopnmust make 1tself felt. The older trees are




o

ees, on the other and are far more subgect to
"gn*a«orable‘mﬁlszuLe conditions since their roots are located
Iayer of earth, the water content of whlch flucuuates
; j::ith raln or 4ry Weather. -

Al?lnon (Plnns eaulls) and juniper (mawn_y Jun niperus

s) are the ch acter trees of the mesa forest growth

”3»sceaated 71th ﬁhem arA shrubby 39601es ’among which Amelanchler

a_érqendle;a are numerlcally promlnent mree growth is short -
a“dba-uqued in open formation, with scanty reproduction,

wild plénﬁs of a given site and association have
selves, and gTow, under a set of condltlons which

their 1life and dbvelopment These condltlons may be

ﬁ:5

aial or injurious and form in thelr totalluy, what may

) called the "normal complex“ This complex 1s the one to

bes» adJUatcd can *he adJuSumen+

plaueau. The result of the reactlons

[




a“e’of ah;eh causes the formation of witches' brooms. ‘I

F”ﬂgersta d tnat what is probably a rnst fungus attacks the

“9&&193 séverely later in the year. The 1nsect 31tuat10n

acooralng to the findings of the Bureau of En tomology, is not
"1'~orcun nes have caused alarmlng damage, Darticularly
.{m,in road on the North rim of the mesa where fine

-

-Qhé cf ansuﬁllv large inons stand out from the w1de sweep

¢f~brnsh land in Surlklng beauty. These groups are today
) nﬂured by porcuplnes. It the damage is permitted to
cwntinuemuhese plnons, 1nstead of being a great scenic asset

#ill tﬁrn into an ugly blot on the ;andscape.

The Uteh junlper in the park is normally beset by

a numce of uroubles. Besides mistletoe, whlch is common

kthare are four dlfferent species of rust fungl (Gymnosporanglum)

p esent ‘each ome common and unnoubtedly 1naurlous. rIn fact,

I qave rarely seen so heavy an 1nfectlon with rusts en Jjuni-
7§ers.i Gym“oeporangium belongs to the group of rust fungl that

-

alternate between conifers ‘and other plants, in this case,




ndlera. There seem to be aTSo two qnecles

I have 5urther observed an

cannot but sssume that the s+aanat*ng air
'i%ﬁinkthe stands prevailing during certaln perlods 1n the llfe

:hictcry of the nar33131c fungl creates partlcularly favorable

con&itionsﬁfor 1nfect10n of the . trees.

§Eecial Flndlngs~¢'“

?inons~_gone of the injurious factors mentloned above appear
tc. beqereeent in such numbers or in such 1nten31ty that they
findividually or collectlvely could be made resnonsible for the
uﬂdeub edly heayy browning of the needles, whlch 1s mos t1y
vonfined to the older needles. It is rather my imnression‘
that in a&dition to the varlous needles dlseases, certain

’avorable conditlons,f

in Dartlcular wauer deficiency, are




'iérgely respoLclee.  ”he TOOu system, wh;ch is no 1onger

rgviaed With tne .u_l amount of water neeaed is reduced =nd

e iree endeavors to restore *he calance between roets and

;clieze byeeliminatlng ‘the least useful older needles, It is

T a fa*mveftwﬁ $ I call retrenchment an adgustment t0 a changed

~

If my view 1is correct, the pifons should recover

ice&dltion.f

Lgh en tha pendulum swings back to more normal water relatlon—

‘i‘It 1s, of course, p0551b1e that the rust fungus which

dlto anpear laner in a very heavy 1nfectlon may be ef
greater importance than can now be ascertained. Such a fungus
(ﬁrobably a Cole05poriuh) is, however, part ef the normsl
’ccmglex. ;t is surely nof introduced from the outside. While
fﬁngi of this type do fluctuate in intensity under the influ-
;égcé of varying weather conditions it is improbable that they
IROL-a a;pear in the form- of an overwhelmlng epldemle- Since

tha needle 1nhab1ting fungl sudh as Hypodermella and the

rusthfungi cfruit and Show up more promlnently later in the

'season 1t seems advisable to meke another examlnatlon in the

From the scantlness of reproduction of plnon it may

befinferred that young seedllngs often have dlfflculty in

eetablishing themselves. It appears that;rost heav1ng, which

*

is very pronounced 1s one of the important inhibitive factors.

ndgdbtedly_also’a great npmber of young plents die in earliest




.youtn frcm a lack of water before the young roots can reach.

3-@05' nto, and establlsh themselves in, uhe 3011.

éééﬁ 1ngs from 6 1nches to 3 or‘ feet in helgnt glve the

apuearsnce of belvg dead. The JLn;per seedllngs stand out sear_if

ths Loaas end trai’s. Clocer examination shows ﬁhat the great

majorlty 1s not really dead ‘ The umper part of the maln stan

d tne yellcw branches and twigs are undoubtedly dead and dry,

t§

%t ot only is the larger part of the stem still alive, bub-
* t“e bnse there are generally young shoots coming out,
Drovinz ueflnitely that there is life in the plants. The lower

yonng =hoots and unfoldlng buﬂs are vigorous. - They become

~ca ds from 1ts functloning body as much of the top

cessary to restore its balance w1th the root system

-

’:by water deflclency. Retrenchment is not conflned

to0's édlingS‘ﬁ The older junlners ‘in Mesa Verae generally

have several stemsf\one or more of Whlch may be entirely




be the death of just fhese stems and not of oﬁhers eqnally . %
}%eavlly 1n¢ected._ It seems far more probable that this dylng -

oé¢ind1v1&ual SUems 1s but anodher form of retrenchmvnt

: Cl*mauolog1cal H1stony~ - I water deflclency lies at

the nasé of the undoubtedly abnormal brownlng of plnon ‘needles
.and;of the die- -back of young Jjunipers the proof should be
%?ouﬁi in uhe water hlstory of Kesa Verde ' Unfor*unately, the
’;rec?pltation records of Lesa Vnrde have been kevt unlnuerrupt~

edlv, for only qeven years.  This perlod is too short for uhe

estﬁbﬂlahment of falrly reliable averages.» A.comparlson W1th
'tbe waauher recoras of Durango a statlon at no great distance
from lesa ?erde, shows dlfferences in actual amounts of pre—
‘ciéitatlon but at the same time & parallelism in general

A'ieﬁﬁs which strengthens the average computed from the Mesa

- The average annual pre01p1tatlon seems to lle

éemewhere near 78 umhes,;m amou“t which 1is periloucly close

va tne lcﬁer 11m1t of water supply for tree growth on soils
_ofvlcw water reuentlon. Meager snowfall in winter prov1des‘
 but a scanty storage. Much of the anmal preclpltatlon 1s
made un of torrentlal rains in summer, with consequent heavy
run-off and high evaporatlon due %o tne ex03331ve heat The

follawing table shows the total annual preclpitatlon for the

seven years for whlch consecutlve ‘records e11st




B T S TR LI
1926 S 20977
B ‘7"1927 e ‘.22...;‘88?; .
-*.Tfkifqusj _ 1a.07" A : cff o | %

"1929' . 17.837
. »1950 _' 7. 14,267

G UL
A&erage;_  18 18“_

0f the 18. 07“ of 1924 more than half, 10 56“ fell in thT*ée .
mentns.” ”he relatlvely high figure of 20. 97“ for 1926 1s A
explained by the excessive rains of April with 7.31"%, Flve

“ﬂntr haa 1ess than an inch and of the remaining months only

dae; T'x:L].y, rose above 27 rainfall. Por all practical ﬁurposes
is year must be classified as dry in spite of the blgh total
~0f;"0 9”“ In 1927 more than one-half of the year's pre01blta—

fell in three months the rest of th ontns being very dry.

the 16@e§t 0.03 , end in six months the amount was less than




a oloser'analvsis'is needed. For thisnpurpcse a

b*dget Wac drawn up, in the form of o p“oflt and loss

account on a.monthlv b351s (see tne autached cnart ) The chart

éSi: Since any adverbe or beneflclal effects of years previous

irofitabléfto conflne the ana1y31s to uhese more.recentkthree
hnd a au&rter years. | A
: The heavy black line gives the ave;age monthly

ééecinitaglon in inches. The black broken line represents thé

. ac»u_l ‘monthly precipitation. _mk comparison of the two lines

' éérings out sirongly the summer drought of 1988 the early .
fﬁﬁﬁmer drought of 1929, the torrential rains of midsummer 1929,

”‘ﬂ5gfali and early winter droﬁght of the same year, the spring %

’7drought of 1930 tne heavy ralns of July and the fall and
3 m"u'of the same year. | : -
ﬁEven thls analy51s does not tell the whole story.

heﬁmonthly excesses and deflclencles, in relatlon to the

average momthly amounts, are plotted cumulatlvely a truer

elatfonship becomes apparent The cumulatlve excesses and

eficienciesxére shown in the solld red llnes, 1ndlv1dually

»*qr 1928, for 1929 and for the perlod 1930 to April 1931, and

1lns ate far more striklngly how the plant world fared in




f}: 4' its water budﬁet durlng these 1nd1v1ﬁual years._ This profit

”ﬂy’ffj*'-aid‘noqs account 13 flna y cawrled on ;%om 1988 in'thé broxen

-

~”;f£;éliiﬂg"t’ Pgh uo Aprll 1931 show1ng a final deflclt of 8

o “ ”h s red line needs 1°urther 1nterpretatlon. :What‘weeﬂrg
FaréLi} erés»ed in is the probable after- e;fect of raznfall on |
‘v'é % tlon.f ”he loss from run-off in torrentlal rains is very

heavy. Consequently tne large amounts that fell 1n July,

:én"uSuvand September 1999 and in Julv 1930 must be correspond—
ingly dlscounted ?urtnermore, even the re81due of these
heavy rains, after deduction for run—off is not fully evailable
for plent 1ife on account of the excessive efaporation taking
place during the very hot and dry summers of Mesa Verde. |

In accordeance With these considerafions an attempt
was made o 1nuarpret the red llne of cumulatlve excesseS‘

 _and deflclen01es w1fh regard to the probabWe after effect on

pl&nt life (green 11ne) Heavy summer ralns are more or less
arbit;arily, but conservatlvely,'dlscounted slow and pene-
tratlng ralns in the cool and cold months are glven hlgher
values.l The result is a loss of nearly 10 inches in- S 1/4
years. In a region whe;e the average annual pr301p1tatwon
is closer to 16"’tqan.to 18“ 1f the torrentlal ralns ‘are

discounted thls loss 1s surely a heavy one. The deflciency

has gone through 3 1/4 years and is cumulative in its

pny81ological effects.i




It 1s obv1ous that run-o ik and Qummer eVaDo;atlon

»are not . nly mod1fy1ng facto;s in, the establlshment of a

furue water;budget Evaporatlon zoes on through a large part

o

of the year and a conq1derable Dorulon of the weter 1s§d;ﬂ“ o

utlllaed'by the ground cover, Wlnd velocities, atmospheric

humldlty and temperature are 1mporuant factors in the eouatwon,

¢h° actua “relat;onshlps could be worked out only on the basis

of longfuermwand 1ntrlcate observatlons w1tnout prom131ng, in
the long run,'more illumlnating results than the analy81s
111ustrated above.' In Mesa Verde the case is partlcularly
simplified by tne fact that uhere is practlcally no water
storage in the shallew and hlgnly permeable soil.

To judge from the type of injury and general appear-
ance of the trees end from the weather history I feel confident
that in the end the mein trouble as it appeared at the time'
of tne examlnatlon can.be traced to the unfavorable cllmatic
oonditlons o; reeent years, lOﬁ pLecep*tatl on and peor .
seasoneble dlstrlbutlon and that the resumption of normald‘:f

weather condltions will bring recuperatlon of tree growth,

provided that the plants do not egain suffer too'eeverely
from excessively dry periodsvand‘provided tpet.the_suﬁmef
months bring adequafe moisture. It is‘obviede:thafﬁmany

weaker indlviduals have already dropped out definitely and

' that 8 very great number ef trees now stand on the verge of




death if the downward trend of ohe eiready%submargiﬂeiL%etez

ppTy con+1nues.

Beoommendatlons- No actual control work is ne¢é§sary 

or adv1sab1e.f The dead tops of the Junloers should be pruned
't‘off with p?unlng shearq along roads and tralls for the double

fpurpose of elimiﬂauing en ugly feature anﬁ to give the plants

“a chance ?or recovery. The guiding principle should be to

i'7cut down to the vigorous young shoots. The'weaker buds and

i~i shoots whleh appear a little - higher un on the stem only take SR
water and food from the stronger ones. The methode111 give |
ﬁhevindividual plant a chance to concentrate on the more

vigorous buds and shoots. This work should be done with
aiscriminetion and care. It is not necessary o burn the offal.

v ‘ Tbis nroeedﬁre is, however, not recommended forAfhe . %
Vlerger trees in which whole stems and limbs have dled.v What ; g

'"‘fis ugly 1n a con51derab1e number of small plants becomes

:plcturesque 1n large speoimens.. The e11m1natlon of such limbs

'stems is recommended only wherever they may ooour in too

'great a number near roads and trails.

"In the Dlnons no control work is necessary except

ﬂhheve and there for 1neects, where necessary, and for esthetlc
reasons. “The't;ees should rev1ve w1th ‘the resumptlon of mors

moisturerconditions.
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