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INTRODUCTION

~f§e_encreeeﬁmentvof salt eeea%_gTaﬁegix:éeetaed#a Pall.)<inte,
the Southwee;erniriverbot;qme endyﬁlooeéie;ee_ﬁes agousedlﬁhe ceneern‘of:
bothestete;and'federal gbvernmenﬁs.. $We reesens_for Ehis concern are: :
(1) sal;‘cedarAhes:beco@eﬁalfleod hazerd.geejto‘its denée;jungle—like
éroﬁth Which :estricts the flow ef f@eoqfweger and (2) sait eedar,_a
ph;ee;ophyte heyieg ne economic value,vﬁasteselarge'aﬁounts of ﬁater
'b‘threuéhrits'growtha
| ~Tn’ some areas.salt cedar controi programs have beee 1n1t1ated
Earlier coﬁtrol programs con51sted malnly of mechanlcal methods but
thh the development oF chlorophenogy compounds, herbicide ‘treatments
aleq.heve_been employed. Most hereie;de'treatpents heve been made:on :'
salt cedar :egrowgh‘aftef mechaqicelﬂeentroﬁ_gethods haee‘been employed,
szield'testing;pxegrams fer gew:o;,ﬁpeeeﬁed herbicides on salte |
cedax'efeen;regui:e considerable timeﬂend_feeeei This study was con-

:dﬁeted_to determine the poSsibilityiof scfeening herbieides to evaluate

their phytotoxicity on salt éeder before exPensive field tests are madegb,‘~]gi,

i




©UPREVIOUS WORK . - . e

Untll 1948 only mechanlcal methods of salt cedar control had beenrtﬂ3iﬁ

1employed by lnvestlgators (3) The development of chlorophenoxy herb1~V‘4
. cides after WOrld War 1L and the advancement in the testlng of these
chemicals on esmer9PShW?¢dy %ﬁd_bﬁﬁshx-SPecséS.was rapid. In 1948
several of these5herblcices were'tested.onlsalt cedar in NensMexico and
' Arizona. - J
| Bowser (3) dlscussed alrcraft applrcatlons of 2, 4‘D on salt

cedar durlng the late‘fail of lgésynear the‘McM;lllan_Reserv01r, NeW‘
v.Mexico}\’These areas were retreated thelfolloning spring An amine-
:formulatlon of 2, 4 D was used at low rates and was emu131fled in. onev

"{partvdlesel oil and»tour'parts water. After two years the overall plent'

kill'was estinated at 85 per cent However, after four years salt cedar.j'lﬂw

threlnra31on of the area was very not1ceable.4:;"

‘ Subsequent follage appllcatlons 1n the Mchlllan area resulted
in poorer control of salt cedar than was obtalned in 1948 ‘ In these 1
'later tests low rates of the low volatlle esters (LVE) of 2 4- D and
‘mlxtures of" 2 4 D and 2 4, 5 T resulted in better kllls than amine saltsl
"hAppllcatlons of 2 4 D amlne at two‘pounds per acre in 3 5 gallons of
fwaterpand ‘one gallon of dlesel 011 were made to 2 OOO acres above
‘Cabbalo Reserv01r and near Socorro, New’Mexlco several year 1ater,‘ The

Mchlllan, Caballo and Soccoro applicatlons resulted in poor salt cedar

control but k;lled many amentlferousuplants, }
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“Therfifst»chemical control work on salt cedar in Afizona wést
,done, u51ng the 1sopropyl ester of 2 4 D applled in dlesel 011 at

a rate of flve pounds per acre, as an aerlal spray in the sprlng of 1948

‘The test area was a five acre plot of mature salt cedar south of Avondale,_:ss}

{Arlzona (4. Thls area was retreated in the fall Wlth a sodlum salt of

’2,45D;h In eonJunctlon,Wlth thlsmwork,_the:Bureau of Reclamatlon-coopf-'

erating.nith‘the United States Department of Agriculture treated‘SOiaCreS RTINS

‘ of mature salt cedar at varlous rates up to flve pounds per: acre of

L sOdium salt and»an‘ester of 2 s4-D. These tests (4) showed the ester for—‘

mulation of 2,4- D to be more effectlve than the sodlum salt however, the

‘ followxng year the growth of salt cedar appeared normal
The varylnc results or the dlfferent formulatlons of 2,4~ h tested
‘on mature plants, prompted the Bureau of Reclamatlon and the U.s. D A to f
1:‘set up_a demonstretional atee.in the Giledever stream—hed,neer ?hoenix,‘
oAtizona (S)f.:Ihis‘etee_consistedhof‘éovectes_ot_seit»cedstiwhichjhed“jr:
'::heen»hulidoéedhend’theidebtishburned,(ﬂSelt eeder tegtowth:ot;Yarious'
veges>Wasvtreeted withvground equipment 'dAﬁ amine of 2'44D'and a'mixture
of the esters of 2,4~ D/2 4 5-T were applled at the rate of 1.3 and 2.6

pounds per acre, The esters of 2 4= D/2 4 5 -T proved the most. successful

g1v1ng 100 per cent k111 w1th frve appllcatlons at 2.6° pounds per acre on - s

'young regrowth
In a separate test (4) to determlne the‘re51stance ofhsalt cedar
.‘«seedllngs to 2 4 D applled at two pounds per acre, 11tt1e dlffetenoe was
noted between ester Eormulatlons but an amlne salt gave poor control If
;seedllngs were 15 months old and 3 to 6. feet in helght both esters and

‘.ithewamlne gave poor results.



In 1954 55 new herblcldes were tested on the Glla River demone.
'stretional area. By‘1956 the results showed that s1lvex ﬁLVE of |
'2u(?,4?S~ttichlorophenoxngroplontc»actd)iwes more etfectlve than'eitheri‘?f
amtne orAestet~fotmﬁlatiohs'of~2:4FD‘otf2”4'S—T. Therefore, a new test B
31te was selected one mlle upstream from Glllesple Dam on the Glla Rlver
'(8),: Thls 40 acres was bulldozed and the. debrls burned | Saltvcedar‘

_ regrowth was treated Wlth a 50 50 mlxture of 2 4 D/2 &, 5 T eSLers, 2 4- D

anine end silvex at rates up to five pounds per acre. Plots were;sprayeérl
.in‘theﬂsprihg;end;fell ofieach.yeer with_thefusedof groedd equi?meht. R
etle_(Z)hrepotted thet;none of the,herhicldes;lh\thisttest caused;a highf.r

ﬁerCentage»of efadication following~the initial treatment. Four appll-

catlons of four pounds per acre of s11vex on four- foot salL cedar regrowth S

- gave 100 per cent klll whlle the amlne of 2,4~ D gave only 79 per cent

kllla Sllvex also proved more effectlve on older regrowth (one yeer plusjr"
where flve pounds per acre of silvex gave 82 per cent control after the
ipitial treatment whlle the same rate of 2 S b= D/Z 4y 5-T gave only 65 per
cent‘control | i
Arle (2) p01nted out that repeated Lreatments are requlred for.
effectlve control of salt cedar° After the second and thlrd appllcatlons -
there das no advantage for the hlgher rates of treatments. The lowest :
krate of 51lvex (three pounds per acre) gave excellent conttol when
repeeted three tlmest‘,,“
TﬁeJeqetwerectical;meﬁhéé of preventing damage to mearby crops |
. from chlorophenogylcompodnds appeered to sPray-salt‘cedar duriné its

‘dormant season‘(3) Bowser (3) reported dormant season alrcraft spraylng

at Dome, Ar1z0na and Avalon Reservolr Carlsbad New M.ex:.co° At Dome,‘,-wisf::'




:-'six_poﬁﬁds bér‘eCre of a 2>4-D ester was used and the results were very

poor. At the Avalon Reserv01r a. low volatlle ester of 2 4 D and 2 S~ D/

2 4 5 T and an amine of 2 4~ D were applled in water, or dlesel 011, or

' oil (trlton %~100) or kerosenec Ground rig aPPllcatlons ‘were made of the vjf;
same herb1c1des that were used at Dome, The appllcatlons showed falr

‘ results w1th the mlxture of 2 4 D/Z 4 5- T belng superlor and "’ the ‘amine oF'ﬁ

"z 4—D very inferlorn Appraisal of the plots dld not 1nd1cate hlgh herbi?:o

‘cide rates to be superlor to 1ow herb1c1de rates. 'l

| ’ opraylng tests in 1952 (8) and more recent work (2) heve shown
211 herbicides tested to be relaively ineffective in controlling sale
cedar if applied‘when the;plaﬁgé;wereodor@ano. _These were‘eppliedgin a
- diesel oil carrier. Silvex'was?toe;goeygefﬁecoiﬁe herbicide; however;
itogave only 34 per.cent confrol wheﬁ applied to dormant plante. It
appears that herb1c1da1 appllcatlons durlng dormant growth gives llttle,
‘control even though this type of appllcatlon mlght reduce the danger of

crop damege.'




METHODS AND MATERTALS

" To evaluate the effects of herbicides on salt cedar, cuttings
f.were treated in a callbrated Spray cnamber Wlth chlorophenoxy herb1c1des
‘that had already been used 1n fleld teSLs. The results were analyzed f‘

statlstlcally and compared w1th results from the earller Eleld tests

Durlng the fall of 1958 salt cedar cuttlngs were obtalned from 5~' o

the Glla rlverbottom near Wellton, Arlzona for use 1n prellmlnary studles._'”

Techniques for growing salt cedar cuttings in the greenhouse were devel- kl"l

(oped using‘thisvplant material. hIn addition,'the»rates of seueral‘

‘ fachlorophenoxyﬁherbicides.thchtwouldiresult‘in,differential-killing7were‘”’;“"“

determined,

"Propagation and'Growth,ofNSalt Cedar Cuttings
oCuttings;'ten inches in'length were taken from normal mature
’trees (ngure l) These cuttlngs ‘were from sprlng growth taken 1n 1ate»

“summer or from fall growth taken 1n early summer. Ten cuttlngs.fromlaf

'~tree_were grown 1n‘the greenhouse for three‘weeksg At this time the cut=. - .

tingS‘wereftransplanted to indiyidual_onefgallon metal cans_tilleq with
fatS:Sfl’tsoilglsand and,peat moss'mixture,v'The cuttings nere allowed’tof
bgrow untll about 50 days old before they were treated w1th herb1c1des‘

(Flgure 6) In tests where evaluatlon forﬁmore than three weeks after

spraylng was des1red the plants were carefully transplanted and placed
_.;n groups_of’ﬁlve,or ten ;n "graveyard.cans” (Figure 11) to economlze

greenhouse space.




Figure 1. A mature salt cedar (Tamarix pentandra Pall.) in full bloom.
Cuttings were propagated from plants such as this.



iemperature aﬁd relative humidity in the greenhouse were recorded
wifh a h&g:othermograph¢’ Thg ﬁgapuweekly.h%ghvgnd.low;vglues are shown
iﬁ Table 13>_Ihe mean_high'ané mean low temperatures were 100 ;nd 52
degfees'Fahrenheit",‘respectivelyi The mean high and mean low relaﬁive
humidityuwere 99 aqd’32_pexmc¢nt? ;éspgctively. Iﬁellight intensity in
the grgenhoqée va:ied»app:qximately from 1000 foot-candles to 2000 foot-

candles during this period.

Application of Spray

Preliminary wnrkrdemqnstraged_thatﬂaqmgfficiept’apd agcufate
method for applying herbicides mugtwbe deye}gyed(and uséd‘ 'Sﬁéw and
Swanson (7) used a screening ;gb;ewwigh‘én endl9ss qgnveygrvﬁelt which
.transporfea flats‘underlgvstatipqafy;nogzlemagwargivgn gpeeq and_nozzlé
pressure. Diffgrept rates)of chgmica}‘cou%d:bg delivered by chané;ng the
speed of thé convejor'bglt: ‘Anlikg: andlMprgan”(1).in studying the rela-
tipnshiP of»herbicide:spray cpgragtéristics té phytotpxicity used a-
moving piatform similar tg.spawfgo |

In this study, due tq the close_pypximity of plants susceptiﬁlé
to 2;4-D; the use qf'an ggclosgd spray,chgmbgy wés dgsirgd to eliminate
the hgzéyd of spray drift. Such a chambg%lwﬁs constructed gFigure 2);
The enclqsequhagng ig Qf_thg fixg§ plgtﬁggma mgyablé_spra&lnozzle Eype,
It was equipped with_an exhaust ﬁap,bexhau§;§§g spray drift through an M'
activated cha;qul\fi}tg: (Figgre 3), .Flgﬁhinglthg iqsidg of the chamber
with watet,‘between‘spgay aﬁplicatibns9 was faéilitated by four spray |

nozzles in the ceiling.



' Mean weekly greenhouse temperature and relative humidity data

Table 1.
where salt cedar cuttings were grown.
i T 1 Y
y Temper- Relative , ; Temper- Relative
,___ ature humidity . ature  humidity
DPate ; High . Low., High - Low Date . ; High . Low., High  Low .
TOF,  CoF.Y % % ! — v Op, Op. 1 % %
y N ¢ . { ot
" June ! ! - V.October ! ¢ o
1-7 r 83 70 Y 78 34 ' -5=1% - '96 70 ¥ 79 42
8-14 ' 89 71 ' 86 36 ! 12-18. ¢ 92 63 t* 95 48
15-21 96 7L ¢ 95 45t 19-25 v 93 60 ' 90 46
22-28 96 701 90 49 '  26=11/1 ¢ 87 60 ' 95 51
29-7/5 1100 72 + 98 47 1 P ' i :
¢ t ! November ¢ i
July ; ot o 2-8 1 96 67 ¥ 80 42
6-12 192 714 95 55 +  9-15 L -
13-19 t 87 70 ¢ 98 60 ' 16-22 P -t - --
20-26 v90 70.1 98 55 ¢+ 23-29 P96 61 v 72 32
27-8/2 * 90 70+ 96 50 + 30-12/6 * 90 59 + 79 46 -
B ¥ ' ' t . y
August t ¢ ! ‘December ! ' .
- 3-9 190 69 '. 99 56 v _7-13 81 61+ 75 37
10-16 . v 8 .69 ' 99 63 ¢ - 14-20 t 88 54 t 80 39
17-23 vt 86 68 '+ 99 58 ¢ 21-27 ¢t 80 55 1+ 82 48
24-30" + 88 70 v 98 54 ¢ 28-1/3 v 78 54 1 82 48
31-9/6 t 91 66 ' 99 55 ¢ - '
- ' ¢ t Fanuary ' . ¢
September r i 1 4-10 t 85 52 ¢+ 81 43
7-13 Cov 83 69 t 98 49 1 11-17 i 88 55 + 80 4l
14-20 v 84 62 t+ 87 34 ¢ 18-24 t 95 57 + 72 - 34
21-27. .t 88 59 + 85 34 1 25-31 ' 88 64 v 74 35
28-10/4 t 96 . 65 1+ 90 43 + ' ¢
. H § February 4 { 7
. v v 17 i 86 58 t 82 42
! i A 8~14 ¢t 82 62 + 81 43
' t ! 15-21 ¢t 86 59 ¢ 79 36
) i o 22-28 t 85 59 ¢ 35
b . R .

77




Figure 2.

10

Spray chamber used to apply foliage applications of chloro-
phenoxy herbicides to salt cedar cuttings grown in the
greenhouse. Spray containers and nozzles are displayed on

top of the chamber.



" Key te Figure 3. 1. eRemovablebgrater(steel). 2. Flexible eir hose; 1/4
"ineﬁ‘(rqbber)oi'3{v ‘Frame constructlon (steel), 1 1/8 inches x 1 1/8
- ieehee'x‘1/4fiheh;engle iron. In51de dlmen51ons of the frame afe°{e
1ength -~ 6 feet;fﬁidth.— 3;5:fee;, height - 4 feet. '4.: SprayAcee—v
v taineyl(cqpper aed brqnze} and pozzlé_(Teejeﬁ_SQQ?}. 5,"E1ectric
'f%exhaﬁstifan,2$uinehes. ,6;H Filte? aeseﬁbly,'d;emeﬁer 8';ncﬁes ga1~
'iﬁeeiZed i:be);f:7;fHAetivete& charcoalecontaieeis (gelvanieed i?en1
v>nd Screen) 5 ,' ‘Drive llne, 1/4 1nch (nylon) 9? Electrie &rive, ;
motox (@ 06 H.P.), gear drlven (100 1 reductlon ratlo), rever51bie,

1 1/2 1nch drlve pulley 10 k,Control panel - fan, llght and motor

swmtch “air valve and pressure regulator. ‘11. 4Air‘pressufe,§ai§e'f 
'(regulated)f 12; Carrier_pulleys, 5 1/2 incﬁes; moented on 1/2r
ineh shafee;A 13. Glass'windeﬁ, "14. Doors (2), 2 feet 10 1nches x
2 feet 4 1nches,"’1551 Coverlng of frame, masonlte 1/4 1nch (tempered)
.‘16‘a Stand (sceel), seme constructlon as frame,‘helght 1 foot 4 |

kinches, 17; Floor (galvanlzed 1ron), 24 gauge, 1/2 1nch drain plug,_



+'EXHAUSTED AIR

SCALE = 1:15

AIR SUPPLY

Figure 3. Diagrammatic illustration of spray chamber.
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The calibration of“the spray‘cﬁamber was accomplished’as fOllOWS‘

spray solutlon in three seconds, 1q.three,feet of‘travel at 30 pOunds per H?“gp

 square inch air pressure. This nozzle covered 4 12-inch swath When the
recipient surface was 7.16 inches below the moszle tip and a Z-inch
‘swath‘whenbthe recipient surfaee wasv14.32 inches belowathe noZzle'tipasd
All herb1c1des used contalned four pounds acid equrvalent per gallon and,

therefore, one pound of ac1d equals 946 cc Aof‘sptay material.

Calculations A Zh-inch swath was used in all tests, therefore; six

square feet recelved 43 cc.; or 7 16 cc,per square foot 'It was desir¥‘*:§
';’able to flll the spray contalner for a 11near run of flve feet or a
vbcoverage of ten square feet, requlrlng 71 6 cc. of spray materlal for

each test tpn.f A;rate,of onefpoqnaipet“acreuwas‘obtalned wheq\?ZL?l ce.
of'the\fprgu;attea was'aneq tep7}14‘cc.qtiwatet.. On this pasisethe |

appropriaté amounts of herbicide wefe calcqlated‘for the treatment rates.

Spray Operation Five plants were treated at one time. The plants

were‘placed‘iavthe“chamﬁer and the door closed (Figure 4). Then the spfay

- container and nozzle made one spray run over the plants (Figure 5). Indi- .

viddai plants often varied“in height thefefote, the‘height of eaeh piant’
was adJusted so 1ts crown spread was approx1mateiy 14 1nches from the
noz_z_le° When the nozzle had flnlshed 1ts spray run, the air supply was..rx
shut Gff and the drive motor stopped. The exhaust fan vas then started
and tvo minutes later the plants were removed from the chamber. ALL
sprayed plants”temaiped outside the‘gteenhoase fer at ieast four hours

before being returned to the greenhouse.




Figure 4,

Inside view of spray chamber showing position of salt cedar
plants when ready to apply herbicides.
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Figure 5.

Spray application of herbicide to plants.
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Figure 6.

Fifty day-old salt cedar cuttings ready for herbicide
treatment.

16



17
Iﬁntesting chlorobhenoxy herbicides on salt cedar cdttings four -
separate‘experiments were carried'out.

Experlment 1 A test of. the effects of herbic1des already used in :*fﬂ;

.therfleld An amlne of 2 4 D and 1ow volatlle esters of 2 b D 2 4 5 T

2, bm D/2 4, 5 T and silvex were applled at 25 SO,and~1 0 poundsvper»acre;fﬁﬁF
tjto 20 repllcatlons of salt cedar, Ten repllcatlons, each repllcatlon -
k‘con51st1ng oc cuttlngs from a151ngle tree, were. treated at two dates,l”f;rj-'“—
iEvaluatlons were made on the ba31s of complete top klll, green stems4‘

v”only, éreen stems and 1eaves. These were scored as 1, 2 and 3, respec- i":”
.trvely, These evaluations were made 21 days (before transplantlng to. o
"”graveyard cans“) and 90 days after treatment |

Experlment 2 A test was made of the effects of the herb1c1des~

used in Experlment 1 on cuttlngs obtalned from trees grow1ng in two d1f~
ferent reglons; These 1oca11t1es were Dome, Arlzona (200 feet above sea ff(?
j_level) and lea, Arlzona (3000 feet above sea level) These sxtes are :;77

o on- the 1ower and upper Glla Rlver, respectively, and are approx1mate1y

. .260: mlles apart The herb1c1des used were an amlne of 2, 4 D and low l‘v

. -

Avolatlle esters of 2 b~ D 2 4 5 T 2, 4 D/2 4 5~ T and 31lvex applled at ;:' f‘”

w125 ;25, .50 and L, 0 pounds per acreqf Ihe\tWO 1oeat1onsvhad five

'M,repllcatlons each Evaluatlons were made as in EXperiment 1.

. Experlment 3 A test Was made of the use of a wettlng agent in’

<con3enct10n w1th 511vex,1 "Rates of 311vex used were 03 0625, 125 and
225 pounds per. acre.; These treatﬁents‘were:osed'with'three ratesiof»”:':jxlﬁ{'

"'H#X 77” (a commerC1al Wettlng agent) ‘ The_oonceptrations‘of;"X777”¢tsedf?drB;'

~vere 0, .1 and .5 per cent (by volume). The trestments vere replicated

‘ten times. ~Evaluations were made as in Experiment 1.




tExpéfiﬁéntf4 A‘testhﬁas made of the effeet of increasingfeoﬂ—'e
ceptretiene of eilvex on plent'gtowth (stem elongation);"Coteenttations'
used were 404 13, .43, 1.29, 4. 31, 12.92, 43,05, 129 16 and 387,48,
parts - per mllllon (by Welght) Ten repllcatlons were treated at each of.
’two dates. Appllcatlone wete made to Qlents aftervall exceptrqne_ma%q N
Branch‘had‘beenvreﬁpved; ;Eaet btanehtﬁes’meesuredﬂbefore treatmeﬁt eﬁd,}:
: theh‘et.B‘.7,~14 eﬁdtZI daye‘efter tteetment.. | | |
'In Experlments 1 2 and 3 the analy31s of varlanee and Duncaﬁ s

, multlple range test (5} for determining significance between treatment

»_means Was conducted to evaluate the data. All tests of 81gn1f1cance Werel"

at‘the five per cent level Usually thls type of ana1y31s is not used toftﬂfﬂf

evaluate plant kill scores, however, 1t was found applicable heree

In all experimentskeaéh'replicetion contained one control plant.




'RESULTS

411 experinents vere completed betueen June, 1939 and February,
1960. In the following résplgg»a;;vcon;r91~p;g§:;_were mitted from the.
statistical snslysis. Control plants in ell esperinents appeared =
healthy after 90 déYS}_‘Hoyeyer;uﬁhete some were keptﬂfor 126'day§‘(1jo '/”
days old) after treatment they began to look necrotic. These siling

plants abpeared to be suffering from what is called "root bouﬁdf* o

Experiment ] In this experiment five herbicides, that had
alreaay>been usé&:iﬁ tﬁe fieid, ﬁere each tested at'three rates. on‘saltﬁ
cedar cuttlngs grown in the greenhouse. Ten repllcatlons (150 plants)” B
‘vwere treated July'19 1959 and ten repllcatlons were treated on Augustv >l

19, 1959. The data for the results of the two appllcatlons at 21 and

u90 days after treatment were subgected to statistlcal analy31s (Tablesif‘
At both the 21— and 90 day observatlons there appeared to be afjlfvatﬂ

31gn1f1cant difference between dates of appllcatlons and repllcatlons
w1thle dates.( More plant k111 was obtalned among the flrSL ten rep11~
catidns;‘ After 21 days there was 51gnwf1cant dlfference between
herbicide treatments. The silvex trestment was significantly be??e? than: -
the other.foht”fermulatiees;‘fThe“;SypOUnd'eer‘acre'rate;Was eigaificanti§;5”‘
better than the .25 2nd. thexl 6 pound per acre rate was Slgnlflcantly |
beLter than the '5 pound per acre rate (Flgures 7 and 8)

19.
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'“Table.z Analy31s of variance of ‘scores’ for plant klll for testlng the B S
DR effects of five chlorophenoyy herb1c1des on salt cedar cuttlngs, s

............

Source
. variance .

Degrees
0 N Of .
‘;,freedom.‘%w

F valdes. =

" Mean ‘square ", o
21 days : 90.days . .

}"21 days 90 days

Dates 62,56 10.47 ' 202.66% 29.08%

Replication

“in date 18 1,23 1.33 ' 5.86% 3.60% -

Herbicide Cnor 048 1 5.00% 133

Rate - 10.27  4.58 ' 48.90% 12.72%

"~ Herb. x rate 0.27  0.44 1.28  1.22

Herb. x date C0.68. 038 ' 3w 1.06 .

 Rate x date b2 1,69 ' 21.05%  4.69%

" Herb.. x rate x

Cdate 031 0.63°  1.48  1.75

e N . T I S N ™ AR S S
- m e  wm om wm e = om e e e e o o e @

B Um0 L

et s e v ek wR . e W e R v ek, MO ek ey ms owe ew m) =2 e em e
3 n : . ? Ve

"w'c P ( .05 
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» Table 3, MEan scores for plant k111 u51ng flve chlorophenoxy herb1c1des'f~’
- on salt cedar cuttlngsq

— === {5 t :‘v , = e
‘ ©' 0 4___Mean score® - i Mean score 7
Herbicide -~ 121 days - 90 days ¢ ' Rate - - -y 21 days 90 days .

1bs. /A.

-
e _ r ' e s L
2,4-D, WE . '1.58a% 1.23a - 0.25 1.82a 1.48a
C2,4,5-T . '1,58a  L.37a 0.50 1.47b  1.34b -

2,4-D/2}4,5-T -'1 47a L.17a

 silvex 1. 27 b ,’1.33a

'
i
- {
_'Standard erroxr AR A : . L
of mean . r.0592 . .0775. .045 .003
]
{

Control plants - '3.0 . - 3.0 '

e e e me omn e . a0 wa e R kL W wn o w s e e

% (3 = stems and leaves green, 2 = stems green, 1 = -dead)
#% “Values with the same subscript are not significantly different.




Figure 7.

Salt cedar cuttings one week after treatment with .25 pounds
per acre of silvex (Experiment 1).
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Figure 8.

Salt cedar cuttings one week after treatment with 1.0 pounds

per acre of silvex (Experiment 1).

23
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However, 90 days after treatment no differemce among herbicides
- eouid_be%detected, but the difference between rate means was the same as’ . .~

at 21 day§{".

“~ Experiment 2*'In‘this.experiment‘the herbibides-used“in1Ex§etif}]*

‘ment 1 were tested at four rates on salt cedar cuttings obtained from '

i

etrees gtqwinglih‘two;diffeteht_reg;ehs;_ Allgp;ants?were'tteatedfen Sep~"'h
temheri15 ‘1959. The statisticalvahelysis of the'datavohteined frem'hothhf3tf
)the 21= and 90 day observatlons 1s found 1n Tables 4 and 5. . o |

At 21 days there was a 31gn1f1cant dlfference between lea and
Dome’eettings»and signtftcanee between replications at loeatlohs.‘ Atf
thts time the Dome etttinge were ﬁdre“tq}eraht to the herbieide.tteatmehte;g’
thewevet,vafter;90’deys thete_yasdne:eighifieanee between 1qcatibns;'hut
still a significent Qifferehee between»tep;icetiehs at ;ocations.

At both 21‘and éO days after‘treatment_thete was a significance
among herb1c1des and rates, Silvex and 2, 4-D/2 by 35-T gave siéniftcanti§hl; 
Qbetter kills ‘than the other three formulatlons after 91 days. The one
pound.per acre rate~was-51gn1flcantly better than the .5 pound per acre
'rate and thlS .5 pound rate was 51gn1f1cantly better than the °125 pound
per acre»ratevbut,not the °25 pound'rate° At 90 days the dlfference be—"
‘ tween the rate means remalned but the means for silvex and the mlxture
wete not 31gn1f1cantly dlfferent from one anothern The mlxture was

51gn1f1cant1y better than 2, 4 5 T and the amlne of 2, 4 D (Flgures 9 and 1

h;IO),’ Silvex was 31gn1f1cant1y better than 2 4-D and 2 4 5 -T.

; Experlment 3 In this experlment a Wettlng agent (X-77)'ﬁes'used ]

at three rates with each of four rates of silvex on salt cedar cuttings. .
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Table 4. Analysis of variance of scores for plant kill for testing the _
~ effects of five chlorophenoxy herbicides on salt cedar cuttings
obtained from. trees in two dmfferent regions,

N i bR T
Source o Degrees oo S
~ of . of (_ Mean square , ' F'values"® .
variance ¢ . freedom v 21 days 90 days, 21 days 90-days»-’
] ‘ 7 T S - T
' Locations d 1 4,79 .84 ' 9.58% 1,40
: ‘ i : t : ¢ :
Replication ¢ t ’ ‘ v ‘ B
~in location ! 8. ! 1.84 3.46 + 3.68% 5.77%
1 1 a T P : T
Herbicide ' 4 ¢ 7.16  4.69 v .14.32% 7.82%
. ) v { N . - ¥ L . . . R
Rate ' 3 +10.89 - 5.59 r. 21,78% 9.32% . .
. § f PR : t Co e .
Herb. x rate ' 12 t  0.67 0.42 t 1.34&  0.70 -
Herb. x loc. v 4 t 0.93  0.73 t+. 1.8 1,22
‘ . i ? T Sty T IR
"Rate % loc. ' 3 - 0.14 0.17 + .28 . 0.28
' S 1 ‘ R : t : - :
Herb. x rate x ' C r ‘ A C e
location ! 12 t*  0.68 0.74 +  1.36 1.23.
) ' f ) . ) : A B
Error ! 152 " 0.50 0.60 ¢
‘ : ’ e RSO .

% p £ .05




Table 5. Mean scores for:plant;kill‘using\fiveﬁchlorgphenogy'herbicidééfiiv_‘
. on salt cedar cuttings obtained from trees in two different . - .=
> regions. S . D

 Hexbicide .-

. Mean score®

21 days . 90 days’

Rate;”‘t

' Mean score

B 2?4—D amine‘f
2,4-D LVE

-’2,4;5-T’

2,4-D/2,4,5-T

silvex

Standard error
of mean

Control plants;

J
¥
)
t
f
t
t
f
'
f
e
{
t
]
f
]
1
1
t
]
1

© 2,80a%*
.215050'
2.50a

‘1.96\b

1,83 b

.112

3.0

2.43a
2.05ab.
12.23a

1.73 be

3.0

1.60_ i

123

J m m e e m s m wm e m m wm . oem e w0 e et ) e e )

T Tbs. /A,

. 0.125

0.25.
0.50

1.00

- e e v w wm = e wm wm e wa ww.  wa ea ah, e ] e e e

21 days 90 days @

2.72a . 2,22a @

2.56ab  2.30ab

2,28 1.9% b

166 ¢ 1.56 ¢

L1001 1100

% (3 = stem$ and leaves green, 2 = stems green, 1 = dead) , .
%% Values with the same subscript are not significantly different. .
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Salt cedar cuttings 90 days after treatment with .125 pounds
per acre of low volatile esters of 2,4-D/2,4,5-T. Cuttings
propagated from trees in Pima, Arizona are on the left, while
those on the right are from Dome, Arizona.

Figure O.



Figure 10.

Salt cedar cuttings 90 days after treatment with 1.0 pounds
per acre of low volatile esters of 2,4-D/2,4,5-T. Pima
and Dome cuttings are arranged in the same manner as Figure
o.
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B ‘;Both the al and 5 per ‘cent’ 1evels of the wettrng agent gave s1gn1f1cant1y“ S

'hAlllpiants were treated Vovember 27 1959A. The stat1SL1ca1 analys1s of
.the data obtalned from both the 21— and 90~ day ooserratlons is fouhd<1n
Tables 6 and 7. |
"A.sighiticaet dif£erehce:hetweehereglicattohs,was noticeoiat.Z}lj-

’ffdays ahd there wasfa signiftcance aﬁonglherhtctdes_ang Wettihg:ageﬁts_atlffﬁhﬁ

‘both 21 and 90 days after treatmentn{ The’.25 Pound per acre:rate'offsilgw
| vex was 31gn1f1cantly better than the other three rates.: The lowestﬁratef
at three weeks gave srgnlflcantly poorer control than the other rates;_tj[;x
better results than no wettrng agent at both the 21- and 90- day eval-
' uatloos (Flgures 11 and 12).

i Experlment 4. In thls experlment dlfferent concentratlons orit-“

31lvex were used to test the effect of 31lvex on growth.of salt cedar
cuttlngs. Ten replrcatlons were‘treated July 13 1959 and the remalnlng |

eten neplicatlonS'were treated Octoberrl7 1959 (Flgure 13) The flrst

rhalf of thlS experlment consrsted of nlne treatments (the 04 parts per:
'ﬁllllon rate Was omltted) whlle the second helf contalned ten treatments,:ﬁrfh
rThe data for the flrst half of the experlment lndlcated no. relatlonshlp
.between\dosage andﬁgrowth. There was a marked effect of dosage on grow th

o dn the second half of the experlment, An examlnatlon of the data from

o fthe second half of thls test 1nd1cated a non llnear relatlonshlp between

_“dosage’ahd,growth; ,The regres51on of growth (y) on log,’dosage (%) was -
computed, (Table 8 ano'Figure 14)° o

| | Seven, 14 ,‘and 21 day data appeared to be 1ogar1thmrc ilnear

w1th increa51ng correlatlon values of - 832 ‘-0878 and ~¢932 These f;

were all 31gn1f1cant at’ the 1 per cent level The correlation coeffic1ent“-“
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Table 6.  Analysis of variance of scdres for plant kill for testing the
" effects of using'a wettlng agent 1n congunctlon w1th silvex on’
salt cedar cuttings. .

& ﬁ==ﬁ:========§#=gq=;;=$?=ﬁ:;:=;#§§?A §====;g
'~ Source § " Degrees . . i _ R R
of 1 of 1 __Mean square . _F values =~ - .
variance v freedom . v 21 days 90 days + 21 days 90 days .
Replications ! 9 ' 0.63 0.86 ' 3.32% 1.26
Ca , o . | Rt A ) A
- ‘Herbicide St 3 ' 3.14  5.01 ' 16.53%  7,37%"
e S L L T S B
' Wetting agent ' 2 ot 1,23 9.86 ' 6.47% 14.50% .
- Herb. x W. A. ! 6 ' 0.260 0.79 ' 1.37 1.16
o 1 £ - ¥ :
“Error ' 99 ' 0.19  0.68 !
: 1 . ¥ . : : §

x o .05



Table 7. Mean scores for plant k111 using a wettlng agent in con;unctlon*' ﬁ'

w1th silvex on salt cedar cuttlngs -
7 i Ty
L s o L Wetting e T
Herbicide -, Mean score* =, ' agent i Medn score .
rate . . . 21 days 90 days | rate .. 21 days 90 days
‘1bs. /A. ' R % !
‘ o ' ! o !
.03 ' 2.90a%* 2,432 ' 0.0 ' 2,732  2.55a
X ) . 1 R E . f o - H B 3 ) A '
0625 ' 2,63 b 2.17a S 0.1 12,455 1,90 b
: 4 ot e Lo Vo e T e
125 ' 2,43 b 1.97a ! 0.5 "' 2,40 b  1.58 b
SRR e t v o
.25 212,13 ¢ 1.47 b ! y
' 1 o i
o ' '
-Standard error = ' * ! ! e ;
_of mean Tt 079 163 ! 1,069 .130
' - : v t 1 T
Control plants ' 3.0 3.0 i o
K - prants . LR D . Y

% . (3 = stems and leaves green, 2 = stems green, 1 = dead)
%% Values with the same subscript are not significantly different.



Figure 11.
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Salt cedar cuttings 90 days after treatment with .25 pounds
per acre of silvex and no wetting agent (Experiment 3) .
Cans shown here are referred to as "graveyard cans."



Figure 12.

Salt cedar cuttings 90 days after treatment with .25 pounds
per acre of silvex and .5 per cent wetting agent (Experi-
ment 3) .
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Figure 13.
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Salt cedar cuttings 7 days after treatment to test the effect
of silvex on plant growth. Higher rates are at the left with
the lower rates at the right. Growth measurements were made
on one remaining branch of each plant (Experiment 4).



Table 8. MEasﬁred increase in lehgth'of stem growth, average rate of -
stem growth (b), and correlation coeff1c1ent (r) values for -
©salt cedar cuttlngs. :

Concén- v
‘tration - . o s :
of A p T Days after treatment e
pPpPm ' logarithm ' Mean'inérease in'stem 1ength7(ém,)
R | I ‘ i o 3 L 1 o fo
S04 '-1,39794 t 1,72 ' 4,52 ' 6,28 ' 7.63
SR | R - i < i - t »
v : » . B t ~
.13 ' -0.88606 .! 1.94 ' 5,22 ' 7.33 8,96
LR 1 . t J - i -
43 ' -0.36653 ' 1.81 . ' 4,55 1 5,46 ' 6.45
. ' . ' ) e . ' ' " B ' .
1.29 ' 40.11059 ' 1.43 t" 3,02 ' 3,38 ' 3,92
$ e i ’ ot o y T ? -
4,31 ' +0.63448 ' 2.63 ' 4,83 '  4.83 ' 4,83
f " t A t - t ,
12.92 © ' +1.11126 ' 2,55 ' 3,25 ' 3,25 ' 3,25
: i . i : f : t ‘ ' o o
43.05 ' +1.633%97 ' 2.58 ' 2,94 ' 2,94 V2,94
o A < S - 1 . t : _ 1 .
129.16 ! +2.11113. ' 2.77 vt 2,82 ' 2,82 ' 2,82
- vt TR ' L
387,48 - ' +2. 58825' t 1.33 "1 1.33 ' 1.33 t1.33
- 1Avérage raLe of growth (b values) 5 _ '
+0.1227. i ~o 7625 -1.2837 . -1.7128
Logarlthmlc llnear correlatlon coeff1c1ents (r values) ‘
C40.303 ?1 0. 832 -0.878%  -0.932%¢

fanta

** Values are significant at the-l’pér‘cent level.




ELONGATION

STEM

CENTIMETERS

3 DAYS

.04 .13 .43 1.29 4.31 12.92 43.05 129.16 387.48

CONCENTRATION OF SILVEX
PPM LOGARITHMIC SCALE
Figure 14. The regressions of stem elongation on concentrations

of silvex for four observation periods after treat-
ment (Experiment 4).



for three—day dete was +;303, After seven days there was littie'érOWth

‘of plants hav1ng been treated Wlth 44 or more. parts per mllllon of 31lvexg :

Vlsual observatlons made durlng these tests showed stem bendlng o
in 75 per cent of the plants treated with the five highest rateS'threé*'
'days after treatment, At seven'days,there'was Still ﬁo stem curvature

- on plants treated w1th the smallest dosage whlle in the four hlghest ]:f"

'dosages some plants were show1ng necrotlc symptoms. After 21 days plants:elbf

rece1v1ng the five hlghest dosages showed advanced necr051s.




DISCUSSION

: Prellmlnary experlments had shown two to four pounds per acre of

. fchlorophenoxy herb1c1des to be extremely tox1c to salt cedar cuttlngs.l‘a‘
'*One pound rateswhad beenrvariable in'kill‘in these;experiments;”,There—.
fore, it}was decided that no rates higher than:one'pound would be used

if comparisons between rates and between herbicides were to be made.-

'p However,?in Experiment‘lya,much higher rate of kill'was obtainedd,,wg

vwhen the flrst ten repllcatlons were treated on July 19 than the plants

treated at a. later dateo_ ‘The experlmental procedure was the same for -

tntheae-two dates.\ The 1arge dlfference between these treatment daLes was .QR

'«rthat of daytlme temperature, The temperature in the treatment area was ‘”i
;d105° Fahrenhelt on July 19 whlle it was 950 Fahrenhelt on August 19
‘ Even though low volatlle esters were used contamlnatlon between treat- ;E”
fments may have 1ncreased due to greater volatlllzatlon of the chemlcals
'because of the ‘higher temperature on July 19 a1so,“warmer‘weather

’usually 1s‘more favorable to plant growth and chlorophenoxy herb1c1des

'l'are more’effectlve when plants are grow1ng more actlvely., |

. dIn Experlment‘é somewhat ‘the same 31tuatlon, as mentloned above,vi

"fmay have ex1stedl The flrst treatment date (July 13) data showed no

-response,. The temperature for this date was recorded ‘as 100° Fahrenhert?d
‘n the treatment area. .However,”the temperature recorded on October 17,

,the second treatment date, was only 800 Fahrenhelt and thls‘response wasi‘

{found to be a 1og-1ineare On treatment dates for‘Experiments 2 and 3,

38




'ﬁhere more~tariahle:kills were'foend’day temperetdres’were.relatiyeiy,r‘d
Low. hThﬁs,‘ithappeare temperethre mayvhaYejan effect on herbicidal
response to salt cedar cuttings.

| In all experlments salt cedar cuttlngs were kllled by rates much
lower than rates used in fleld experlments on salt cedar regrowth Hull
) (6) found 11ttle cuticle development on mesqulte seedllngs grown 1n the
greenhousewas oomparedito the‘thick’oqticles‘oh field,grown mesthterhh
These greenhouse hlaﬁte were very susceptib}e to- the highly poler emihes
" and sodihm selts~of 2.4 S—T where as fieid plantS«were'not. 'Cuticle L
develophent of salt cedar cuttlngs grown .in a greehhouseenv1ronment mréht
"dllke mesqulte grown uhder 31m11ar condltlons, be characterrzed by a thin
' cutlcle. | e o | ’

°

In Experiments 1 and 2 there was difference between replications

‘after 21 and 90 deys while inJExperimenti3:there wae:ohlyje differende:ﬂ f‘b Ly

hetﬁeeh'rehlications-after 21 deYS. This @oints.to the varietal response
:that dlfferent trees of the same spec1es in the same area will glve to j
: herb1c1da1 treatmentb Evaluatrons of plant klll 9d days or more after o
'treatment ahpear’to be the most'desirable. |

The results obtalned 1n the foreg01ngbexper1ments were elmllar
to those obtalned 1n the fleld by other workers. As in the fleld 51Ivexq
1and the mlxture of 1ow volatlle esters of 2 4 D/2 4,5- T appeared to be .
more tox1c than other chlorophenoxy herb1c1des. ASrlvex was Perhaps e_r
‘,more effective herbicide than the mlxture;: As in the'field tests, the'
amlhe of 2 4 D ‘gave poor.results on selt cedar‘cuttlngs grownbln the
.greehhouse,‘ ngher rates were shown here to be of a deflnlte advantage

as has beeh'also-fouhd in the fieldf



At the present no results are available from field work on the
influence of'wetting agents in-herbicide‘solutions used in Saltrceder
chtrol The ev1dence presented here 1nd1cates wettlng agents should '

- be tested. w1th appllcatlons of herb1c1des on salt cedar 1n the fleld

'Con31derable varleblllty'ln susceptlblllty to herblcldes wasi

Eound between cuttlngs taken from trees grow1ng 1n the same area._ Iﬁ'fpf5y}rﬂﬁ

fteld tests ,one mlght flnd more varlabillty between plaan w1thin treat~L%;
lfhments than between two groups of - plants glven dlfferent treatments.

| As the results of herblclde appllcatlons 1n the spray chembet te
greenheuse-gtewn salt cedar are comparable Wlth fleld tests of chloro-?
phenoxy herblcldes, thlsvmethod.of herb1c1de evaluatlon may he usefui 1n';

",vfuture studles. Slnce the treatments in the spray chamber were all madenlf

in very close prox1m1ty to plants susceptlbleto 2 4 D and no damage Was"fﬁ'

observed the conflnement of the spray appllcatlon to the chamber must
?~~have been adequate. No troubles of an importent nature-Were noticed withj:;*ﬁ

the operatlon of the chamber.




SUMMARY

Four experiments~were-pefformed to determine the effect of.

chlorophenoxy herb1c1des on salt cedar cuttlngs grown in the greenhouse,f

1‘
Follar appllcetlons were. made u31ng a callbrated spray chamber of Lhe

statlonary platform,'movable spray nozzle type.,‘The experlments were

,eompletedvbetween July, 1959»and ebruary, 1960 They had been pre-
ceded'by'preliminafy experiments fo‘r‘oneyeerq Herb1c1de appllcatlons
were made on 50~ day old cuttlngs.

Herblc1des used in these experlments were an amlne of 2 4 D and

"low volatlle esters of 2 4 D 2 Wby 5 T 2 4 D/2 4 5~ T and 51lvex. fIgfgl

f'Lwo experlments 511vex and 2 4 D/2 4 5~ T Were found to be the most

eflectlve. ngher rates were found to be ‘more eEfectlve than lower rates ’

w1th one pound per acre rates g1v1ng 100 per cent klllS. No dlfference f.fﬁ:"

; between groups of cuttlngs taken from two areas (varylng greatly in e

elevatlon) was notlced three months after treatment. In a‘thlrd experi-

,ment a wettlng agent used as 1ow as-kl_per.eent Wltt_silvexeincreeeedgih_
btheeeffect;yepess othhe_herpicldet;eIn elfourth'eﬁpetimett a.'_l.og-1i“neéu:‘'._["j't
".telationeﬁtplwes foendeih_whieh_éientrgtowth deereesed‘with eniiﬁeteese’”fv
*iﬁ(eiiGe; eoeeegtretien with‘e_eqtreletion“qf 9@932'wheee95ee:vatioﬁe
‘.wete”madeLZiedeystafter treetment: All_COetroi plants appeared normal .

T during thet909deys‘bf'obserﬁatiog.
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