St | i
3 Ea.\';_'-i'rﬁ
o o

: ’3&"

! v 0

-2

DEPARTMENT OF AGRI
'+ BUREAU OF PLANT INDUSTRY, -

CULTURE

S il

e

Please Sign Out File




CACTUG DISEASE JLVISTIGAT LS

An Outline of Objsctives, Plans, And Accomplishments
Gn Project j-2-2

Proparsd byt Lake 3. 0111, Senlop ratholoolst
and
Paul Co Lightle, irent

Bureau of rlant Inmstry
forest ratnologlist

Albuiuersue, lew Hexico

June 20, 1942



CONTENTS

Part I Disease Suppresslion Experiments
Fart 11 Swwveys

Fart III Permanent Sanple Plots
Tubleg 1 - G

Tigures 1 - 15

Pare

17



Nt

1942 lst Yook 2nd veek 3rd iesk Lth Yeek
! : , H :
June ¢ Heconnalssance : Heport : Heconnalsgance
: : Tueson My, Vark ¢ : Tucson Mt, Park
1 H ’ H H
July ! 3ample Plot H I 3apuaro :
; Note Forms : i damele Flots :
: : t ! ,
Aug. 1 1 Detalled Survey Tucson Mountain Park (?) 1 Anat.
1 4 . 4
3 : : :
Sept.: ferzapunt Ilols - =~ Tucsor Yountain Park (2) 1 Asst.
: : H ' H
: H - 3 ¥
) Oct. ¢ Read Tuecson ¥t. @ Stake nissed ! Jamuaro 3armle 3 Hecheek
o ¢ Perk Flots (1) 1 plants on Sog, 17 @ Plots 1 Sec, 17
Mov, 3 Recheck Section 17
3 ‘ 3 :
s D :
Dec. : Recheck ¢ Additions) Sanibation Jork on
t Geg, 17 : See, 17 (7) : (3 Libarers)
1953 : o
— dan.t Tucson Bt. Park t Saruaro
t Sanmnle Flots (7) 1 ! Jannle Flote

Supprassion Exporiment - Tucson Vountain Park
(8 luborers)

Baguaro
Samola Flote

Tueson Kt, Park
Samnle Flots (7)

% gy 44 fne ep ve fpe etk #r we Fan e e Jie
— }
N

- 3
* *
. *
5 .
. »
. -
. *
¥ -
: !
» »
. +
-« >
. .

S’



1.

2

3.

Th

PACT T

i o A——

JL3ZL88 SUPFILASION Sxpsaluirs

Ae  OBJICTS

To deternins whether or noﬁ logses from bacterial rot ean
be efféctually’raduced by sanitation measures,
Be PLAN

To remove all diseased saterial from the 320 acrea comprising
the south half of section 17 (Figs. 1 end 2) in Sagusro
Katlonal Honusent bLys

(a) Burying all badly diseased planta.

(b) Aseptlcally resoving diseased tissue from lesions

whilch had rot reached l&ﬁh&l slzes

(¢) Burning =11 dead and dry plants.
To nake detalled records of all csctl on Lhe treated area and
on the adjoining 320 acres to the north. The data fron the
north half to sorve as a check or seans of Juding the
affectiveness of the sanitation work,
To conduct detalled reexaninatlons on the entire section onee
2 year for the next five years at lesst in srder ta conpare

the subseguent losses from disesse on the two halves.

Is :lan was prepared after a confarence at the University of

Arizora on Jeptember &, 1941, at which tine representatives of the

Uiiversity, the Ratlonal Purk Service, and the Surean of Plant

Industry were pregent,



Septe 1941 = Larch 1942

Zazch living cactus on the sectlon was ldentlified with a

numbered wooden stake. The pumbers starting with No. 1 lnvtha
89 eorner of sach l0-acre quadrat (Fig. 1) snd progressing in
north-south strips Lo the east edge af the quadrat. The steking
was begun in Jeplember, 1741 snd completed In January, 19423
12,852 Uving samuares were thus dentified,

The dead dry skaldtmna on each lO-scre cuadrab were counted,
(a fow were stalied) 1,235 being prosent on the sntire section.

Bebtween Povember, 1941 and Jenuary, 1942 notes were taken

on each cictus o the south half of the section, end those

requiring recovel were marked with ssint, Yarking znd note-baking

wag done a dey or Wwo ahead of renmoval., The notes wers kept in
surveyor's level books, which were made available to the forezan
of the reaoval crew, ulw entered the date on which each warked
cactus wes removed or trested Ly his crew, and in adiition made
s rocord of w11 cactd accidentally injured in the courass of
oyeration, lotes on each cactﬁs showedt

(&) It's helght to the nesrest 6 It.

(b) Serious mechanlcal injurlies, |

(e) bisease Conidltion - extent and degree of setivity.

() iiscellansous remsris restinent to the object or

opsration of the sroject.
Sisilor robes were taken on Lhe north halfl of the section

(untreated area) betw.en February 23 and Yarch 17, 1942, Cactl

that would have been ror oved or bLreated had they been on the



south malf wers ao indieatod,

Typed cories of the notes have baen made and both seta
are filed in the Tucson office.

Jurgical work of removing scbively diseased tigsue fron
cactl standlng on the south half was done daring Februsry 16
Lo 20, 1942, OGwsr 50 clants had been indlested for sarglcal

treatmont st the tlse the records were sude, but of these only

3 showed active lesions at the tioe the surpgical work was done,

the rest having apparently "walled-out" the Infection naturally.
In some cawea tha callused lﬁsgous were operated upon o provide
betlter drainags.

The wnitatson work (Fiuae L, 5, Olwas started In Hovenber,
1941, and was convleted Junuary 10, 1942, Cactl sarked for romovel
were felled, bucked, loaded on trucky, and dusped into one of
four slts which had been previously excsvale: on the zZres (see Fliza.
The cactl in the plts were fumigated and then imﬁaﬁiﬁtely covered
with at least a foob of carthe In a few cases it wes _osslble to
amputate dissased srns and lesve un apparently disease-fres plant.
After the reooval and burdal of a1l maried cacti,the dry snags
or skeletons were gathered up (late Decenbeor to Jenuary 10),
piled an the burlal piis sovd burned. At the completion of the
work the plts were bLick-fililed and the more evident tralls visible

fros Lhe main roads vere oblllerated, A more detailed account

of the work follows:



~ Gtatistics

|

8. lumber of Uving cactl resoved and uried:
313 diseased; 12 heslthy (injured in tie oparation)
b. Exeavation of pits:
Lo. of pits - 4
Cable yards excavated - 1,000
E%uipmﬁnt - 65 ke p. bulldozer, 29 hrs.\(raﬁtad)
Ce iiar#itatim:s WO
— sipuipment {loaned by Hatlonal Park Service)
1 ~ crane track (2 amths)
2~ 1} ton dumy trucks (2 ronths)

1 = 1) ton dump truck ( 1 =onth)

de Lobor:

S’
1 foresan (3 norths)
$ laborers (2 monthe)
3 truck drivers (2 morths)
— Yethods _
A belt was adjlusted 10-12 ft. above ground on the cactus and
“attached o a tow line on & truck. Main roots of cactus were cut.
The cactus was pullod over by the t;uck. Undercutting was imposaible
&8 a means of directing the fsll becausu of the uneven balznce of
the i:lants,
Sucking
The uppar ends of the ulants wers chopped into atout i-foob
— bolts with broadaxes, Wt where more thao two or thres axe strokes

would be reuirsd Lo Zicdsh & cut, & saw wus used. Sxcessive
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chopplng was discouraged in order to minimlze the amoﬁnt of
debris resulting from Lhe operation.

Loading

Suort bolts wers loaded into dump trucks by hand. long
bolts (up to 5 ft.) from the bassl parts of cactl were loaded
into dunmp trucks with the ald of a crane mounted on a Lruck.

Clear-Un

All debrlis created in dlomembering & cactus was piéked up
and carrled to the pits in the fruck. The stake used to Ldentify
thé cactﬁa was reploaced vhere the plant originally stood. The
foreman did nob record a cactus as renoved unbll he had inspected
itas forser site. On ticrs 1 to 5 inelusive (Fig. 1) the soll
around a disezsed cactus and 3ls0 tho exposed root bases wsre
sprayed with aboub a gallon of caicium hypochlorite snlution
(1% free chlorine). Thism sractice uas diacantinu&d on tiers
6, 7, and 8 which received no soll disinfection.

Funlestion

Bvery three to four Jays, the cactus gectiong which accumulated
in a pit were funmigated with 2 solution of 20 1lbs. of para=-
diehlorobenzene Jdissolved in 55 gallons of kerosene. This was
poured on the plle at the fate af 1 zallon per cactus, and the
pile was Limediabely coversd with tarpaullgs to foma a fairly
alr tight cover. After thres or four days, the tarpaulina‘nnré

resoved and the cacti were coverad with about a foot of soll.
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Jlucosal of dry snags

After all living diseased ;lants had been buried, the snags
wore gathered up in trucks and & tally kept of the number taken
fron esch l0-acre quadrat. They were dunped on fits Mo 1, 3,
and & (Flg. 1) and turned shortly thereafter.

Finel beekfiiling

Un January 21, a bulldozer was rented to backfill all excavated
soll into the plts. This requlred 6} hours operating tine.

Chliteration

aftor burning the snags, a few cun-days were spent in late
Januiry obliterasting the sore obvious truck trails that had been
ssde In Lhe course of tha work. In dolng tiis, every effort was
made Lo earry oub the sugrestion of sdainistrative Park 3ervice
affielals. Thorough obliterativn was not atbuapted. The truck
trails will recelve occnsional use for the next seversl years in
the course of completing the sxperinent.

Uscords

About 830 feet of 16 mm. color {ilm vere used in a2 motion
pleture record of the various activities of the operatlon,
Mro Harvin . Frost of Tueson graclously donated hls time, squipe
rent and skill Lo help us oblaln this record. In addition,
nuparous gtill-photographs in both color and black and white
were Laksn dufing the %Qrk.

The felght ard condition of ecach cactus was recorded by a
pethinlogist in swveyor's level books; cactl requiring removal or

treatment were also indleate . Tho books were given o ths foreman



of the removal crow who enberad the éate bgeaslde the rroper
nunber swhen a cactus was recoved or when an arm wag aaputated,
In case a cactus wags darmged or hiad Lo be pomoved becsuse of
accldent Incidentel to the operation, the foreman’alaa sade
note of thase facts in the Look.
Pe dnsylls

A conparizon of the conditions on the north and south
halves of ths experinental section respectively is given iﬁ
Table l. uhile the total population on esch half fs surprising
1y éimilar, Lhe planta lesg than 15 feet Lall on the porth half
are nuch morse abundant (3,568) than on the south half (2,911},
which night explaln the differvnce in the rercentages of dlsessed
plants on the Lwo areas,

Table L aluo shows (Columnn §) thab disease is heaviest in

the larger »lantea.

L. Sumer, 1942,

Stake 21l plents nissed in orlginal operation. This will
re.ulre abool two woeks lor ome man, |

Ze Fall, 1942,

Hecheck wntire Seclion 17 zad obbsin flgures coaparing
Jisesse incldecce snd porlality on north and south halves
respectively. inls wlll rejuire about slx wesks for org nan

in the field,

Je Full, 1942,
Heoove or glve surslesl brastosnt Lo infscted slants on the

south Palfl of the secilon If tils is considered advisable.



‘There g plenty of burial spsce in hole Ho. L at 5. 7. corner

of the section and some apace in hole liv. 3. It is ostimited
that this work will take about two weeks tims for one technical
aan plus bhe help of some laborers and & Leanm.

F/AN 33'5..'21}@:'1 19543*[9"‘;:

start new suppression experimert on the Tueson Yountein

Perk Lf this iz considered advisable.



1.

2.

1.

Part I1

SUAV TS

Ae OBJALCT
spril 1941

To detemlne the distribatien and gpread of tha bscterial rob

ard to cstlinte losses caused by lt.

To oboerve and pecord the logation of the disease wheraver

Cobssrved or reported, in order Lo determine its general

distribution.

To patinatae the intensity of the dissease on the Saguaro and
Organ ¥lpz Cactus Natiopal Monwsenits, in order to evaluate
eurrent damaro and to establlsh a starting polot from which
Tipetustions n disease lntenslty can be detected rumantitstively.

C. ACCULTLISTMINTS

Records on the general distribation of the disease thus fer
have bgen limited to those omade incidental to aute and train
travel for other parposes. A 1list of general observations
ig gsiven belowd
(a) Sarsuaro Eotional Monument - diszase heavy at nocth
end becoming less lntsnse southward.
(b) fTucson iountain Park - Jdlssase pererully preosent,
neavy in scattered sreag especlally Lo the nortb.
(¢) TDapazo Indian Reservatlion - Jdlsease senerally prosent

elong Alo Rosd.

~9=



{d) Organ Pipe Cactus Latiomal Yonwsent - dlsesse light
but widely distributed,
(e) Ticacho Poak =~ hesvy losses fron dlsesss.
(£} Casa Grande - extrenaly heavy losaes.,
(z) Fhosnlz wnd vieinity - heavy loswmes.
(h) Florence Junctlon to Globe - disease present,
{1) Tonto Natlonal Monummbt -~ digerce present.,
(jj Solome Lo Congross - disedse present in scattered places,.
(k) Salome to Buckeye - disease present in seattered places,
(1) &jJo to Gila Dond - dipease sreserd in scatborsd places.
{m) Gil& Bend to Ceza Grande - heavy losses,
(n) Moosevelt Dan to 4reche Junctiqw ~ digease present
in seatberasd placea,
(o) Heddington and Vicinity - disesse yresent.

2. mentltative Jurvers.

Saruaro Eabional Honument

Setuveen Getober, 940 end May, 1741 o sectloﬁ of land
(Ssctlon 17, R1AE, TIAS) was griddsd into 10=acre blocks, the
cornors of whleh were identified with wooden stakes. This work
was periomed by H.Y.A, enginﬁering’ﬁtudentﬁ from the Undvorsity of
Apizona under the direction of the Honument Custodian, The sectlon
arpesred ta‘r@present average dlsense conditions in the older atands
and wos selectod for an inbensive aupvey; t'or this jpurpose, four
separate dranlnze of 10 nunbers were mwde from a lot of 6. ZHach

number recrasented & particular 21 acre block in a quarter gectlon

and ench drewing thus appile « to & particular quarter sectlon only.



The distribue tion of the forty - 21-acre blocks selecled under
this procedure 1s shown in Figure 1. After selecting the sample
areag, they were located by pacing and compass sy and & tally wag
made of the healthy amd diseased cactl in each. The basie datg
thus obtained arse r'iven in Table 2.

Urgan ies Cactus Hational Monuusnt

Un this Yonusent the survey was made In June, 15 1L by
toblishing atrips 1000 feet long and 100 Feet wide ot scattered
locations where some disease could ba found. & central line was
ran with a stelf compass and stwel chaln, stakes belng set at
200 feet intervals, The wldih of the strip uas obteined by pacing
from the ceater l.irzc; Cactl an the abrlp were tallled zccording
bﬁ the helght elnss and conilition with respect Lo disease, the
follouing classifiecations belng useds:
Heights 1= & lnchus to 3 foat
II~ 4 lset to 8 feet
III- 9 feobt to 16 fest

Ve 17 feet and over

Conditions
’ Y0
auﬁx Lh}f ’ }{
Cld Dead - (dexd over three years) D
ftecant Dead ~ (dend loss than three years) iD
Infocted - (disezsed bub living) 1



Fellowirg ave degeriptions of the oiht »urvey strips

astablished In June, 1941,

[a¥]

iroas 3 acres (1000% x 100Y)
Lorg axist i
location: Jest slde of AjJo ~ Sonoyta nirheay 6.7 + alles {rom
U. 8. Customs House at Int. Boundary.
Total muaber of plantat 273
Gémr;a.l Lorography: ‘fl{at awl rocky.
Plot 1I
Areat 2.3 acres (10007 x 100F)
Loy nxls: Hoi . =~ S.3.8,
Lot inn: i)csrmllirxg; wall fi%)ad 1.25 ¢ niles from Customa House,
markaed by oo apall atone sonwezent on He slde of roud.
Total nuwsber of nlarntsr 70 |
eneral topograyly: [lat
Plot 1T |

aprest 2.3 acras (1000' x 100Y)

3

Lonr nxiss b ~ W,

[

Ioesblont Short dlstancs zbove Jowelllng dell, 2,35 + miles from
Castoma House.
Total nunbape of plants: 92

Ganerasl topograrhy: olling and roclky.

O g



Plat 1V

Flot

Plot

Arear 2.3 acres (1000Y x 1007}

Long aslsy E - Y

Loestiont B alde of the Ajo~Sonoyta hisheay 12,6 + mliles fron
tha I, bourdary of t,hc‘ Ponament .

Total nusber of plants: 39 |

Geriersl Yopegraphy: Flat.
v
Arszt 2,3 aeres (1000' x 1007)

long naxies B =

0

Locotion:  E. alde of Lthe Aje-Sonoyta higheoy 10.6 ¢ miles from

the ¥, bourdary of the Yonunant,

Total number of rlarte: 30

General topogeaphy:  flat

VI

Areat 2.3 acres (1000% x 1007)

long sxle: B - U (!.,OD S of 1)

Location: Z00Y Jo. of the M. rond to Alsnmo Canyon 0.1 adl. from
the Ajo-Jonoyta road.

Total number of planta: 51

Generel topogrephys  flat,



Plot VI1
frear 2.3 acres (1000' x LOGY)

Long axis: B -

loeation: On the W. slde of the Ajo~Gonoyta hWigheay, 14.0 ¢ miles

from the north boundery of the Vonument.
Tolal tumber of plants: 572 |
\C—e;mex“&l topooraphyt flat,
Flot VIIX
hreat 2.3 acess (1000 x 1307)
long axis: M < 3
locablon:  In Growler Paus, 530' on exch side of the road,
oval sumbar of plunbss - 66
Qﬁmml tosogeaphyt  Aough, rocwy pass in the hills,
All plobs were reexanined during the weel eading liay 30, 1942,
disle data fron thls suevey uwpe siven in ’l‘al‘xl.eé 3 and 4.

Tucgon Ni, Dari

As Whis report ls being written s prellndnery survey of

dissage condlbiows or the Tucson Vountaln Purk ls belng nade.

The gereral survey work indlentes that the disease probably
exists throu tout the range of saguare in Arizons, altho.gh 1t seems
to be serious anly In falrly well circumscribed sreas, while a
more systeratlie ard conplete survey of its distribution would be

extrenely helpful ln plennlny further s tudy of the disease, it is

Wi

w1l



doubtful 1f such an umzertazging would be warranted at this time
in view of the scarcity «f automotive equipment.

The 107 acre sample on section 17 of the Sapguaro Hational
Honument (See Flp. 1) showed that 37 of the 2230 cscti tallied
were either badly diseased or had died within the past three years
and that an additional 6F had beon dead probably longer than three
YeArae

Of the LL4 cactl in elght supvey plots ab Gr)m Fipe Cactus
Botloral Zonwrent approximately 745 have boen dead over Lhree years
and 2% have besn dead less thun tl&ee mars. Thore is very little
active Infecticn at the present time., These parc'wntagaa, vhile
not extremely low, are ¢f minor irertance, since 33.6% of the
healthy cactl sre 3 faet or less In helpht and 16,39 are between
L foet and 2 fesl in helght. Witk so such reproiuctlon taking placé
‘ittlé importance can be attached to 2 loss of 75 in older standa.
The datza from the May, 1942 reexsuination have not been 2nalyzed
bub superflelal inspectlon shows Lhat there has been little or no
incresnse In dlissasa.

)

B PIhETas ye
N Lk dfitan snids

1. Swrmwer, 1942,

I considored advizsbtle, z quantitative survey of the disease
In the Tucson Lountaln Park should be made in July or August. This
vonld be espedially édvi zzble LT a suppresslon experdioent were
planned for thot crea glnce the data from the survey will be very

helpful in planning the physlcsl re mlrements of the suppreseion worke.
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Tt iw esatinntod that one

in aboub thros wesks,

deswrvay Lho strips

This uhould take one son

nan could conduct

on Lhe vrgan ripa

aboul o weok,

an adequate survaey

Rationz 1l Konument.
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PART 11T

PROpARENE CALTLY PICT O SIUDLISS

Ao OBJECTS

April 1941

1. To learn to recosnize incipient stages of the dlssase.

2. To obazrve the progregs and bLebavior of leslons.

3. To obgorve the progress and bohavier of dlsease incldence
and mortslity in stands,

L. To determine vhether »r rob there sre seassnal or annual chanpges
in dieesse Ineldence or mortsalily ad to deternine the |

meterolosical op otlwer causac of such chansen,

Anril 1941

To agtablish persaaent ohaervation plots In the 3aguaro and
Urman Mipe Cactus ! tif)wfll fonmcenta on which detailed cuse historles
shall be kepb =n cach sypouaro o m;&m ploa cactug nrosent,

Tharouph reaxsndiaztion will be rade at atated intervals, thelr
frejuency mlnmdmg on the accessitd ity of the plots and the need
as it AINGATE ki’:'o::z analysls of previous records.

(A o) TN IS
few ATyt X;LIW‘}‘.ML:FZTS

Eslot iohwont of plots.
Suring Apeil and Moy, 1941 six S-acre plots were established
and coase histories started on the 979 ﬁ&;ﬂ:i:*ég thercon,  Pertlpnent

inforemtion for esch plot ls slven belows



Plot 4
areat 5 acrez (5x10 chaing)
oy axlsr  Hed
locationt U} of tho SWL/L of the S5il/h of the LEL/L of 8,17
T 1k Suy e 16 Za |
Total nunbor of suguares: 209
Guneral topograpngs  Tlat {Fig. 2)
Plot B
Argad 5 aores (5u10 chulns)
Long axis:  Hed
Logatlon: BY of the Jul/4 of the SEL/4 of the S81/L of 8. 17
Petel nuber of saguapess  187¥
Sensral topopraphy:  flab (Fig. )
¥411 badly dispzsed pl&ntﬁ were ranoved fron thls plot
in the cowrse of tha ﬂu;péaasium experinent.
Plot €
Area: 5 acres (5x10 chelns)
Long axipt  oed |
Location: 5% of the SEL/L of the S4l/L of the 3Wl/4 of 3. 33,
Re 16 Zey T 14 S
Total nunber of sagﬁaros: 251
Goneral topogrdg&y: lower routaln side having numerous rock

outerops (Flz. 7)



Flot D
Area: 5 acres (5x10 chalns)
Long axiss H=3
location: HEY/L of the SE1/) and the SEL/A of the HZL/L of the
Gal/h of the SEL/Y4 of S. 20, R, 16 E., T. 145,
Total number of sapuxros: 106
Saneral toporraphy: follinz Llils,

Plot I

~—
Arezs 5 aeres (5x)0 chalng)
Long axls: -9
tocatinnt NY of the KBU/L of the S41/4 and the 3} of the 381/4
of RUL/L of the 8B1/L of 3. Y7, R, 16 B., T. 14 S,
Total numbar of gswmaross 124 S
General toposravhy:s Rolling hills
Plot F
Arew: 5 acres (5x10 shains)
long axiay Bl
loeation: KM of the SUL/L of the SW1/L »f the RWl/4 of 5. 21,
Rc m Eo’ Tl l-l} So'
1 Total nusber of gx-uarost 60
T Gargral boposraply: Flat (Flo. 2)
| -
: sxaninablon of Flobs.
Foraal exaninatlons of the jlots were tuide on the
following Jabest
P
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Flot A = S5/25/41 = F/L5/41 = W0/21/L1 ~ 1/22/12
1/08/40)
Tl LY - L3/ 0L - 1/25/12
13/23/61 - 1/28/12
T LL - 10/23/41 - L/28/42
7/19/41 1/as/i2

1
{

Plot B = 5/23/L1 ~ 7/16/L1 - 10/23/L1

i
i

Plot € = 4/25/L1

1
H

Flot ¥ - 5/16/41 = /17 51

. . N S
Plot O~ 5/20/41

H

10/21/41

1
i

Plet ¥ - 5/03/41

t

Croan Ploe Cactus Mstloml Monumant

Establishment of Ilobs,

Donerlptions of the flve plots eslabliszhed n June, 1241 are
glvan bolow. Flots 1 end II contsin only orzan pipe cactua
whereas plots III, IV, and V apnly only to saguaroc.

Plot I - Opgan vipe cactua, estsblished 6/01/L41.

Arest 0.9 acres (3x3 chalns)

locat.unt Cement tanks on the 8. W, elde of the Bl Ajo Hountains,

Total nupber of plants: 7

Ganar&lvtapoqrmphy: ¥lst snd rocky.

Plot II - Orran plpe cectus, established 6/21/k1.

Areas .9 acrss (3x3 ch#ing) |

Loezblont AL cenent tanks;.adjacent to plet 1 on the east.

Tabal aupber of -lirtgr 18

Senaral topoegraphy:  flat and rocky.

P
S



Plot III - Jazusro; established £/23/41.
Arest .9 zeres (3x3 chalns)
Loc tion: East side of the V;’sjum;ancayt.a road 11.4 + plles
from the north bounlary of the Yonument,
Total suzhor of slunts: 20
General tonozreaphy:  flat,
Flot IV - Sasusro; establlshed 6/24/41,
Arcar W9 neres (3x3 chalna)
Locationt  On Lhy Alamo Crogyon rosd 2.8 + miles from the
dlo-sonsyta highway,
Bunber of planbs: 45

Generel Lousgrughy:r  lat.

- ESTN oy . . N ” M Y. '4 r
Plot ¥V - laguaroy cstabiiched §/25/41.
Arear W9 ceres {3x3 cholns)

Joveelling Lell o4 ¢ nllcs fron the Customs House

ki B » . . .
Loeationt  Lbove

&t the Intesrnationsl My. on the cast sloeof the hille,
Yarked by a srell stone romaent on de glde of road.

Plob 1o susrosbhebtely 452Y L. of monunent.

Husber of plarks: 72

Lover sountaln side with numerous rock oubtcerops.

e LA

Gencrel tonogruphy:

Reexanmlnations: A reexaninntion of ell plots was nads during the

weew wnding ¥ay 39, 194Z.

Yyl
Jea J.ll-;\.’h"f\.’
et bk ot et

Frolicinary amlyses (fable 5) of bhe dstae froa five of the

Saousra Yntlunl Donunent plots )/ indiecntes thal Lhe necrotic spots,



R

believad Lo be inelplent stages of the dissase, appwsr in greatest
mmbers diring e sunner,

Cver 230 new lesions wers Incladed fu bthese analyses and
arout Tall of thaee a osred Lo bave become selurally arrested In
legs than Lwo conths.  Only aloub 2 percent of the lealons
appoarad to be neblve at Lie end of the dezonth period covered
by the cbaervetions (lﬁbLg 6)e Purther resxaminstlons will be
esgential ln order to dotoriine whothor thia spparently bigh
dagres of arrectnoent ls permanent or whether the rob continues
Lo work unzeen behind the hard wound Llssues of many spparently
calloused lesions.

The [limres fron the Organ Cipe plots (Table 7) tsll the
sarw obopy as the survey of that dozlon viz., o low percentage of
dead plants and very low Inflecbion ot bthe presoat btime. The dats
from bhe Say; 1942 reexacination of Lhese plobe have not been
analyzed but Lhere wag no obvisus Lieredse In disesse intensity

at Lhal tims,

1/ Plot B was not included in the analyses since it was locsted
in the sanitation area dnd therefore no longer comparsble to the

others.
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#IoCALIANSOUS

Sinee the besloning of the vrojeot an ctbespt has been made
to obtnlin & coaplete photoprarhiic roecord =f the work and thc
disesac. Over 100 zholeozrnphe aro now un file ab Tucson.
peat pholographs choulng the progress of the disesss by
approcioetely I-monlh Indoervals have been cade of tﬁa geveral
cuctl, Comploted series are Lllusbrated in Pigures ¥ and 10,
DI ATICE |

A man ahowing the dlstrlbation of coguaros, kindly made avalle

sble Ny Y. Porroest Shrove, 16 shown in Fieure 12,

by omy i ¢
i : 2 5 4( s)&fuum\
ety et xS

torther indyses of the Tucuon area have been rade and are

“included in this report (Fi-os. 12, 1k, 15 and Tables 8 and 9).

S B BRI IR S T S E]
L 4 r; PR 7 A VR Y] ‘5/‘@,1 LN ?1 L/.;
Lt e it

samples of seruaro tlssus Llet hove bacn exposed Lo the
wezther for dlfferont periods kave been collected and preserved

for future study.

iy
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Thnls 1

COMPARIDGH CF DOPULATION AMD DISEASH CY THE LOWTH
LB PP A IS S

SED LUUTH MOLESS oF La0rin 17

Jenuvary, 1542

roed Living Plants Removed _.;Z

Helght t Tobal Lo, ot sDiser
¢ Iiving 1 Presuency : i Bof ¢ Zof
Clags T Vlantm 3 i 13 loe 1t Class  : Total
(1) : ) (3) t (L) ¢ (5) : {6)
o Joubh el (Lreatod aroa) H 3
0-G' I 27 hel 3 1.1 1.0
V-120 L0 s 77+ 1L ¢ 22 ;31 : 7.0
13-180 LTt 4,920t 300t Gh i 5.3t 20
19240 IV 2,061+ 321 i 105 io5 ot 335
251 + v : 1,423 : 220 : 114 : 2.0 : RS A
CUnelassifted 70 13 ¢ w3+ 5 i e 1.6
: : ~ : : :
Totsl ¢ 6013 ¢ 1000 & 313 5 4.9 1 100.0
Iarth B LY (gmtr%ted;ahwk m*t;a)
o6t I+ o 6.2 1 2 1 NERTK
P12t I+ 21 i L0 f 13 ¢ 1 i 4@
13=13'  IIT : 2,243 ¢ W2 ot 43t 1.9 1 15.9
190247 ¥ ¢ 1,520+ 230 F ML i L r 26.2
25V e ¥ ¢ LIl ¢ L5 5 100 1 Tl 1 7.0
HE N H H
Unelassified &t 56 ¢ 0,0 1 42 1 - i 15.5
Tobal i 6,555 ¢ 100.0 t OTL__ i 4l i 100.0

Planbs that would have been recoved ifn B. 1/2

Flants nechanically danaped 50 that hzzig)zt could pol be deternined.

Q&
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survey lots

T4BLE 3 (Contd.)

Oryan Plve Nstional Honument

June 1941

'Haiqbt Class

Plot No. 1/ tBlocks _Cluss L 2/t Class 11 :: _Glass IIL :: 33 Class IV
! : H : H tr H 16D ¢ a0 :el es H: GD s RD s 1
: : : ) ! : S : :
Vit TR G 1 H e 2 ¢ 31 : 2 2 : :
P2 s 3 : 2 i 2 0t Lo : 2 5: 1 s g
t 3 8 H s : : : 1t H H H
T L L H ie 20t : L ! :
\ 15 3 3 1 1 v 2 s : 11 2t 1 1
Totals 1 s 2h . : G601 6o : i1l ¢ 1 3 1 (52)
: : : 13 : : : ' : :
Vil : 1 1 : S : : s 4t 1 s s 1
‘ t 2 2 :t 2 re l ¢ 1 : 1 7 s : : 1
~ : 3 5 : 1y 1 s : S O A :
: 4 11 s 6 (1-I) 131 : : ot 73 3 :
- !5 3 5 : 2 N ; H $l : : 2
Totals : : 2L : 1) 11 8 1 1 N : 2 (66)
Grand Total Cactl (L4L)
~1/ Plots are 1000' by 130" wide and cactl were Lallled by blocks 200' loag ard 100!
: wide,
2/ Cacti were divided into four classest Class I, cacti from 6" to 3', Class II,

L' to 8'. Class 11I,

Gt bolhY, and Class IV, 17' and over.

In addition, classes

IIT and IV were subdivided into H-healthy, CD-old dead, HD-recently dead (not over
three years), and I-visibly intected.

‘\_/
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Figure 1. Map of the experimental section at sapuaro National V~riument
(517,R16E,T14S) traced from an aerial photograrh made at 5030 . by
courtesy of the U.5, Army Alr Corps., Rows A to D incl. were given 1
sanitation treatment, rows i to H inclusive were not treated,

Legend

Z Random 2A-acre survey vlot of april, 1941.
@ Location of burial rpit, for sanitation work.
¢ Saguaros visible on air photograph.

Permanent Jarple Plots:
A= B ous R w S A4




Figure 2. General view of the saguaro forest
on the experimentel area (Section 17).

Figure 3. Orc of the unique features of the old stands on

Seguaro Netional lLionument is the large number of in
Tasciated specimens.

teresting



Figure 6. Diseased cacti were dumped into pits
about 9 feet deep. As the sections accunulated
they were treated with a solution of para~dichlo~-
robenzene in kerosene, covered with camvas tarps
for seversl days, and finally covered with at
leost a foot of earth. At the close of the op-
eration all dirt was backfilled over the pit.



Pilgure 7. Semple Plot € located on a rocky
\;j hillside. A1l other plots were located in
terrain similar to that shown in Fipure 2.

Fizure 8. Rot pocket on main (exposed)
root of a large sazuaro,
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Figure 10.  Progressive stages of bacteri

21 rot. Cectus Illc. A4-128

Plot B,




Figure 11.  This once fine specimen
has probably not been dead wore then
months
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FROM

SUBJECT:

;\ B

ian, Sa flational M ne
Custodian, Saguaroc ilati n.l Honun nt, DATE: September 4, 1946
Route 2, Box 54k, Tucson, Arizona
L. 5. Gill, Senior Pathologist, Division of
Forest rathology, Albuquernque, . M.
Analysis of Mortality in Sagpuaro Cactus.

Inclosed is a progress report of the subject title which is forwarded
for your information and comment .

The primary purpose of the experiment on which the report is based was
to determine the effectivenecss of sanitation measures for controlling
loss from bacterial rot in giant cactus. The war prevented us from
carrying out the experiment according to the original design which
called for the removal and destruction of diseased plant material for
several successive years. It is therefore impossible to determine the
true effects of the original sanitation work though there are indica-
tions that it may have held the disease in check to some extent.

These indications are discussed in the section of the report entitled
"Effect of Sanitation,” ‘

Since the report was prepared there are even stronger indications -
that the organism responsible for the rot is capable of killing plants
regardless of their vigor once it has been introduced. This point is
discussed in the section entitled "Hortality in Relation to Sigze."
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