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o.:f eontrat1:tcto~1 ~ap~ts i..'l the l.1toratu1'l'o, z"alativo ·to 

~eeorlltl1outed p:roeech:t\res ru::1.d, rJaterial veg_ui1"ed 1!1 t11e use of 

this 'Sl.t0tllod o:f p.~opa(,W:tion •. 

2. 

~sieallf,. titst propagation 1nvolvea the iiooti~ of 

cuttinc;s :tn f'Ull. lo.ar in a eoarso, t1ell dz>aitied l1,ediWiL urule• 

constant o:r .:t.nte~£iittoi1t nppl1cat.1ons of' a fine £liS:t or apr~i. 

h1J. fo.vo!*ably 111.oiGt n~as., i~ost tl'list propaGQt:toii tm1ts @e 

plaesd ou.t. of doors w:tth 11:ttio or 110 protect,ion. Outiloor 

use htui not been 1'!'epo,~ted1 how,e,1.re%", from arid or t'i11k1dy !'ilwea.s. 

SGoauae of this letck of inf~:.:.1ntio21 con<u;rinins the use of 

mist in the southweate:,:.n :pa~t ·of' the Unitocl States, it \:as 

believed th.at at J..oas't a. p~el.~'.1.inary investigation ot' ito 

p~a,ct1.oa.bilit7 sbould be undo~t,ru,01111 :Such an i11votlt.igation 

was undeX1tal-te .. 11 ~c'ld the ~sulti~] d{\\ta are· rapo:rted <Yn 

aompar;attve rootin,g _in pttotective structur~s undo~ t!ie 

windy,, clry conditions provailitl{;. at Stillwator,, Okle.ho~ia. 



REVIEW OF LITERATURE 

Reproducing a plant .from a vegetati ve part is a very 

ancient practice . Morrison (18 ) wrote that such practices 

predate written his tory, and Doran (4) i ndicated that the 

art i s at least two thousand years old. Only in the last 

two or three hundred years , however , with t he advent of 

r ecorded scientific dat a , have superst i tions associated 

with asexual plant reproduction been di sproved and r eplaced 

· by r eal knowl edge {18) . Many of our selected horticultural 

varieties have originated as bud sports and the only means 

of mai ntaining these .specific character is t i c s is by asexual 

propagation. 

The propagation of plants by cuttmgs , one of the 

easier means 'or asexual reproduction, per.mit s rapid multipl i 

c ation of a selection or variety and is becoming increasingly 

impo;t"tant since the advent of widespread landscaping of 

small homes and the resulting demand fo r specific plant 

materials . In t his r egard the t wo standard methods of root

ing softwood cuttings have cer tain limiting factors . Labor 

and equipment costs ar e high and the r ange of' materials t hat 

can be rooted by the syringing and sweat - box me t hods i s limit

ed . Diseases and transplanting hazards also tend to reduce the 

range of' plant materials that c an be propagat ed by cu t tings . 
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Fillmore (5) wrote that the firs t wor k with a new method 

of propagating cuttings was probably done by G. E. L. Spencer 

on cacao i n 1936 at the Imperial College of Tropical 

Agriculture , Trinidad . This new method, termed "mist" 

propagation, was tried in this country and reported by 

Gardner (6 ) in 1941 from West de Pere , Wisconsin. His tests 

included 194 plant species and varieties; however , his report 

was primarily concerned with the equipment used and no list

ing of t he materials or rooting results was included . All 

wor k reported to date has been from areas where existing 

climatic conditions include a high relative humidity and 

little or only light winds . 

The chief principle of mist propagation is the mainte

nance of a film of moisture over the l eaf surfaces of the 

cuttings while subjecting them to f'ull or near f'ull sunlight. 

I n order to _f'ulfill t his requirement, several conditions 

must be met . First , a constant source of water must be avail

able; second, a means of applying the mist must be devised; 

third, a well drained rooting medium must be provided ; fourth , 

some means of protecting the cuttings from wind must be 

supplied ; fifth , a location exposed to full sunlight is 

necessary; and sixth, the proper type of cuttings must be 

used . Workers in different localities have used different 

materials and methods to meet these requirements . 

Adriance and Brison (1) , Templeton (27 ), Wells (33) . and 

others (18) (24), describe or outline the two standar d methods 

of rooting softwood cuttings , namely, (1) by syringing and 
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(2) by placing cuttings in a sweat-box . The cuttings used 

in each instance were to be taken from mature , current 

season growth with some leaves attached. Since the late 

193o •s , synthetic growth- regulating substances have been used 

on cuttings to aid root initiation. Commercial preparations 

are available containing various concentrations of the 

active ingredient (indole- acetic acid or indole- butyric acid) 

and plant lists have been developed, based on experimenta

tion,. showing which preparation to use on cuttings of 

specific plants . 

In the syringing method oi' rooting cuttings , a coarse 

sand or other material with good drainage and aeration 

should be used. The basal ends of the cuttings are inserted 

into the medium one and one-half to three or more inches 

deep . The cuttings , rooting medium, floors , and walls of 

the structure used are syringed several times daily by hand 

to maintain a high humidity and to avoid wilting of the 

.cuttings . To aid in keeping temperatures down,. the cuttings 

are almost always partially shaded, Once the cuttings are 

rooted, they are removed and transplanted to the field or 

shade house . 

In the sweat-box method, a rooting medium with a high 

water-holding c apacity inside a glass covered case usually 

ls necessary for rooting cuttings . The cutt.ings are inserted 

into the medium more deeply than with the syringing method 

and more leaves are left attached to the cuttings . The 

cuttings and the medium are lightly sprinkled and the case 

tightly closed. More shade is also required. Extreme care 



must be elt,at>oised in sanitation. 'I'he cuttings should be 

treated not only with a ;root inducing che11deal1: 'but also 

with one. of the more effective general fungicides if $er1ous 

d.ro:n.age ia.to be avoided. 

Tb.a Bas.tc Mist syatEnu 

A m1$t syatemeonsist& of a bed o:r bench filled with a 

ooarse, well drained meditm.1. Mist no.zzles are either sus

pended above the bed• ove~ the center OX' along the two sides, 

or pl.aeed. on risers .down the center ot .. the bed a.nd spaced 

f~o11l two to four feet apattt on the water lines, and tro-m one 

and one-half' to three feet f1-om the cuttings. !f eontrol.s 

are used, they· should be plaeed in the 111ain line. Because 

the wate~ is applied as very fine particle$, it is neoessaey 

to pl:*event a1r eu.l"rants fro11.1. carrying it away froni the 

cuttings. Little or no ahadinf!; is contJidered necessary by 

users of this system. 

Templeton (27} stated that the raetor used. in developing 

his ttphytotektortt systera of n11mt propaga:ti<Yn was, '*What will 

it ,eost?u His system utilized mod:i;:£':ted soil oovered with 

one ineh of sand, as a rooting medium,. .railroad ties as bed 

framtiH3 ., welded wire tenee or concrete reintoree:m.ent wire· as 

hoop type frames., pl.astie sheeting as oove~stor mist 

dispersi.on ~ontrol., tmd alternate mist as a raeans o.f supply• 

ing the water.,, S.ome shading was provided. on extremely 
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bright or hot days , but other than the shade , no attempt was 

made to control temperatures . Once the cuttings were rooted, 

they were allowed to establish themselves in the beds before 

transplanting . Excellent results were achieved by Templeton 

at Winchester , Tennessee , with those deciduous plants normal

ly propagated by cuttings. 

Wells {34) , who worked with mist both in and outdoors , 

suggested the use of a propagation house so as to utilize 

the rooting beds the year around . Wells also preferred a 

bench with a sand rooting medium and a controlled mist 

supplied from parallel overhead lines with mist nozzles 

placed in alter nate positions on the line every eighteen 

inches . For a propagation house 180 ,feet long, he recommend

ed supplying water from both ends of the line in order to 

maintain equal pressure throughout the system. 

Watkins (28 ) outlined a mist propagation system which 

he found , suitable for Florida conditions . He reco:mmended 

the use of a bench set on the 11 l ee" side of a building . The 

bench should have an open bottom of hail screen covered with 

gravel and topped with sand as the rooting medium and a con

tinuous mist supplied from overhead lines on both side s of 

the bench. He also recommended using no shade under con

ditions prevailing in lorida. 

Lowenfels (15) working in New York used a sash house 

with the sash removed . Mist was supplied f rom overhead lines . 

At West de Pere, Wisconsin, Gardner {6) used a glass house 

in the fall and winter and a waxed cloth house during the 
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summer . He preferred the semi- alter nating mist application 

which resulted from a rotary nozzle of his own development. 

Fill more (5) , in Iowa, and Kemmerer and Kamp (13 ), in 

Illinois , used cold frames with cloth or plastic side walls , 

and no top or shade . Shugert (23) used this same type of 

system in Missouri, but with a top cover for shade and mist 

disper sion control . He also used tomato lugs to hold his 

rooting medium and cuttings and set them on a deep bed of 

gravel. In each of the three aforementioned instances , 

alternating mist was indicated as preferable t o constant 

mist . 

Types of Mist Nozzles 

Originally in t h is country the oil burner type nozzle 

was used fo r applying mist . Although it delivers low quan• 

titles of wat er in a fine mist , it clogs easily, requires a 

high pressure for proper functioning , and the delivered 

moisture covers too small an area (25). The'~lorida ' T ' " 

nozzle wor ks well in conjunction with intermittent mist 

appli cations , but delivers too much water for a constant 

mist application system (12 ). The "Monarch" nozzle appears 

to be satisfactory for water with low mineral content (12 ). 

With the "A- 6 Humidomist" nozzle , clogging was practically 

eliminated with the incorporation of a. self- cleaning device; 

a needle which drops through the nozzle orifice when the 

mist i s shut off (25) . 



9 

Control Mechanisms for Application of Mist 

Several mechanisms for controlling mist applications 

have been developed . Gardner (6 ), in an effort to reduce 

excess water, worked out a rotating nozzle which covered a 

much larger area with mist . Another early development was 

the use of a huraidistat (12) (27 ). Due to the lag in turn

ing the mist on and off, the humidistat was not completely 

satisfactory, The next control mechanism used was a short 

period time clockJ however, it applied excessive a....~ounts of 

water when regulated to maintain the necessary film of 

moisture on the cuttings . Better results were obtained by 

combining the hUillidistat and the time clock, and best re

sults were obtained by placing the humidistat in the major 

control position (25 .) (27) . A light intensity electronic 

control was another device studied in the control of mist 

applications . Its faults were more serious than those of the 

earlier control mechanisms, especially when used under out

door conditions . There were too many times , when wind was 

high and the air dry, that light intensity was insufficient 

to operate the mechanism often enough to maintain a f'ilm of 

moisture on the cuttings (12 ). Snyder and Hess {25) develop

ed an electronic leaf control that has proven the most 

successful of all controls tested to date . They credit 

Templeton with the original idea . It has a fault , however, 

in that mineral deposits left by the water drying on the 

plastic leaf must be removed regularly or they short out the 

control , and thus stop the mist applications (12) {25). 
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It was found that the electrically ope1 .. ated solenoid 

valves used in conjunction with the controls could be a 

problem. Langhans (14) found it necessary to use spring 

loaded electric solenoid valves since the other types did 

not close properly or rapidly enough to shut off the mist . 

Nozzle dribbling, resulting from the failure of the valve 

to function properly, caused a drainage problem and wasted 

water . Templeton (27) also recommended the installation of 

a manually operated by-pass valve fo:r• use in the event of a 

power failure . 

Protective Structures 

Structures used in mist propagation range from the raised 

bench used by Watkins (28 ). on the lee side of a building to 

the propagation house recommended by Wells ( 34} . Templeton 

(27) used polyethylene plasti c sheeting to cover the hoop

type wire i'rame over the rooting medium. The ends of the 

frame were closed with sheet metal , and he used a shade cloth 

over the whole structure on the brighter , warmer days . 

Shugert (23) and Fillraore (5) surrounded the beds with cloth 

or plastic covered panels. Shugart also used cloth covered 

panels to cover the system on bright or windy days . 

Loweni'els (15) preferred to use a sash house with the sash 

removed when conditions permitted . Gardner (6) carried 

on his trials in 1940 inside a waxed cloth tent . During 

the colder season, he moved into a lean-to greenhouse . 
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Rooting Media 

A number of rooting media have been tested, and the 

findinga indicate certain types superior to others for 

rooting cuttings under mist . Templeton {27} reported excel

lent results with one inch of sand over a modified soil . 

Gardner (6) used a mixture of equal parts of sand and peat 

for best results . Wells {34}, Snyder and Hess {25), and 

Kemmerer and Kamp (13 ) recommend the sand-peat mixture for 

rooting acid loving plants , and a coarse sand for general 

rooting under mist . Joiner and Sheehan (10) indicated little 

difference between sand, sand-peat , vermiculite , pea gravel , 

and sawdust . Other rooting media tested included Perlita , 

sand- soil mixtures , soil- peat mixtures , sand- sawdust mixtures , 

sand- soil-peat mixtures , and Krillium treated soil (10) (13) 

(17 ). The material used as a rooting medium apparently 

depends to a large extent on the mist application method 

used, the amount of protection given the system, and the 

type of propagating bed involved. 

Types of Cuttings Used 

Templeton (27 ) wrote that "old time" propagators were 

aware that succulent current growth would give the most rapid 

rooting response because t he tissues had not fully differen

tiated. He found that cuttings of the terminal one-half inch 

to one inch rooted the most rapidly under mist , even when 

they were not inserted into a rooting medium. He stated that 

the more succulent , tender or ttgelatin" like tissue of the 
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plant ' s growing tips esponded the most rapidly to mist 

propagation, but that the main problem in using cuttings of 

this type lay in the small size and ease of injury. General

ly~ all workers found that cuttings made of tissues less t han 

one year old ;ere satisfactory, and processing did not require 

the speed and care necessary in handling the more succulent 

t ,ip cuttings . 

Joiner a.nd Sheehan (10) stated larger cuttings could be 

rooted very rapidly under mist , t her eby saving time in grow

i ng out salable plants . They also found that leaf cuttings 

and leaf bud cuttings were satisfactory. Ke:nm1erer and Kamp 

(13) found that chrysanthemum and carnation cuttings rooted 

in seven ta ten days , and Langhans (14) rooted cuttings of 

poinsetta in two weeks . 

Sharpe (22) , working in Gainesville , Florida, found that 

better root ing was achieved with muscadine gr ape cuttings 

made f rom illmlature tips collected in May and June . Gardner 

(6) suggested t ests be run on timing of cuttings collection, 

and most of those workers reporting on specific plant 

response are in agreement that collection of cuttings for 

propagation under mist may be made earlier than for the 

standard methods of rooting cuttings (10) (14) (27 ) (34) . 

Results of Mist Propagation 

All reports on mist propagation indicate its superiority 

over the standard methods of rooting softwood cuttings of 

practically all deciduous and evergreen broad-leaf plant 
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species. With most na:r:rm,;rleaf eve:rgreens, i"b- h.as proven to 

be d.etrirt1e:ntal.. Fill111ore (5} 1rns the only person repqrt.ing 

any s11ceess wi·th. narrow.leaf evergreen plants. Ue had 011 

eighty per een.t rooting 1~esponse fror11 13-lue Spruce., but made 

was not sure the exper1ri11Snt co-u.ld. be 

repeated. We:l.ls (34) reco:r:imended the ·u.se of standard. ;pro ... 

eedures wi'bh __ narrovrleaf evergreen :ma'berials. 

:n1ethods of mi.st; application 1:nclicated_ that alt,ernating appli-

ca.tioni:~ gave bettf:'lr results than cont:trmous applic~tions (6) 

(8) (13) (27) (32). Reports ~lso showed ra.01 ... e rapid. root:tng 

of cmtiti.ngs u.:nder mist. Peca:n (7), mu.scacline grape (22), and 

species (,32} ., also responded to r.<iist, so1Yte rooting; a:21 rtn.wh. 

indicated. that t:he hormone treatment of c·l:.'d;'ti11gs,- thou.gh 

gener•ally beneficial" was not necessary for .rapid ;r,coti11.g of 

most plar.rc spec:tes 1xnder :mist. ~;hey also -indicatEH.l that 

treatmen'c with. wea:kErr concentrations of hor>:mon.es was desir ... 

able ·1x,10.der :mist -than w:it:h standard root-ing :methods .. 

Other possible uses :tor 111ist were reported.. Gardner (6) 

:found t:.b.at placi:ng bare rooted plants tmder :mist fo1" a fe1:-t 

days prio:r• to transpla1Tci:ng resulted in a higher percentage 

survival and also th.at it p<'ilr111:ttted out-of-season trans-

planting. Langhans (11+} rep,Ol'•'ted using mist in tl'le green ... 

house as a f:r•eshener f'or flowers succulents .. Joi:ne~ and 

Sheehan (10) indiµated that :mist could bo used in 



main.tain:t.ng a higp. humidity in the g1~eenhouse. th'U.$ reducing 

labor costs• 

All worlcers noted that plant diseases failed to develop 

under l'\list propagation conditions (6) (8) {13) · (14} (17) (20) . ·, : ., . . ' 

{21) (22). (27) (28) {34) • This lack .of plant diseases was 

attr:tsutea to the method or applying Water without ap1ash1ng 

and the leaching effect of the excess water on the disease 



In the .i11Yestigation unde:rtaken at Oldah0$ Sta~:ta: 

'U'nive~$ity,, the •terials (.tn~ l:ileth<;>ds used ware bas&.d on th& 

findings and treC()mtnend.ati.on:s <:>f seve;pal publi$hed x-epo:ttta, 

p~imarily those of !I!empleton (27),. Wells ()4), ,Shugat:-t ( 23), 

and $ti.Jde~ and Hess (2.!0 •· The bedsit frSl'f.l.es, and covers we:re 

d~signed to .toll ow th& princ1p:1es ot Templeton.• a "Phytotekto~Jt 

itstentJ t:b.e mist sour•e dupliea.ted. his middle· o:r the be.nob. on 

tQ~ toot eenteva;· and the eont:rGls; were thQse set up by 

lJ:~:ropleton and· develepe.d bl Me::ts in. the Eleetronic Leaf"'"' 

S~ugert ts and Te1'll)leton1 a u.se of shade. dur:t.ng .Periods ot 

ext.3!ieme tempera~e 1 and Tem,letion "s use 01' the natu:r~ aoil. 
. . 

with $~me mo,ifieation ,as the :t-ooting 1'11.edi'Ulil were ewployed •. 

Two loeationa wa:rE? eatabl1$hed :fo~ setting up the tests, 

o:rie lOeation o<>mpl,eteJ.y GJgiH,)Sed to all ,c1imatica COllditiOll$ 

and the othor in an area p1;tetee,ted. trom .the :p~evaili.ng winds,: 

The p,:,otetJti'Ve st,,uet~e was built ot cypress beiause. 0::t: 

its resistance t.o deterio:ra.tion. A t~e fo'W!» t·eet squa1?e 

$.lld $!:X inehes deep waamade t<> enclose the l10otlng m.ed1Wll 

and act as a .toundat.ien tor the removal:il~ eoive.r ~ · An A ... ftJ~ 

type o.t o.ove;p with a box type base was conatl:'ueted to overlap 



the sides of' the foundation in o_rder to reduce the air l'l1ove-

ment with.1:n the mist space. This was. sheeted over w:t th, elear 

11Visqueenn pol7ethylene plastlc of 0,00.3 inch thickneai?• A 

separate,. ret1ova'ble piece of .$2 pe~ cent 11gb.·t restricting 

Saran eloth. fou,r teat t-vide and s:ix feet long, and. iteighted 

at es.oh end, we.a used to provide shade duving the peak tem ... 

p$:r?s:t;nre periad of the day.. Nine .fl'rufle$ were eonst11Ucted in 

th.is f'aahion, and located, t':tve in the exposed loea:~:ton and 

£otl.J(1 in the shel tared location,. FiB,"U.3?0 l shows the e01nplet(:}d 

unit$ 111 both locations as well 13.a the mist control unit and 

the m.anufil by-pass water valve tor the exposed loo.ation. 

syst;em.. 

The :m.1.st system was devised to oon:f'o~ to, the proteetive 

struttl;tl?es and to allow 1'<:>~ :regul.ar removal. ot the f.rruna 

eove~s. A one-... hal.f :tneh pipe with rise~s e:1i:tending above it 

to a height of 15 i:nches was pl.ac¢cl. in tl'le soil at a depth or 
3 inches down the :rdddl.e of each series of.' ·beds, leaving the 

nozzles 12 inehes abo,ve the su;r,faqe o.t the $.Oil~ An.Elee~enic. 

Leaf t;}ontrol mech~is:m wa.s es·Gablished a.t the head of ea.eh lin~. 

A manually o:p<::nnated b7•:pasa: valve was also ins.tallad aft;,e~ 

operations had t:rtarted in orde~ to otf--set power failure. 

The root:tne; :rt1.ed:i:tu11 used was the natural soil, Kirkl.and 

.a.11ty ol.ay loaro., !n the two test al'eas n1odified with sh~p 



A. B. 

C. D. 

Figure 1. Test Units and Operating Controls. 

A. Exposed Test Unit. Mist Pattern Due 
Primarily to Wind. 

B. Sheltered Test Unit. 
c. Electrical Mist Control. 
D. Manual By-Pass. 

17 
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sand. The soil 111. each az~ea was 'vhoroughly broJ1,:en a:n.d sa:nc1 

was cl with i'"'C. at; a z,at;e apprmi.::lma:t;ely one part sa.n.d ·to 

two pel't.s of' soil by volt11ne, to a dept.h o:f' eight inches. The 

area~ wert~ f\u:i1igated it.t ·t;h JlLC-2 Dot:J'f\.1ra,e at t;he reeom.raended 

rate of $.p};')liclllt:ton. 11 plastic cover was used to retain the 

fiun.igant ·w:ttl:1111 ef:tch , it:r?ea • 

The In.s·ltalls.'t:ton 

. ?he Xllist syst;em was installed :L:n each area ax1d the pro ... 

tective S'orl1~"t·t1:i:es centered a~:cru.n.d each rise1"• A d;r,ainage 

d:Ltcb. was dug along two sides. of each series of f:t>w.ies deep 

enough. to eJt:pO$e tb.e botto:m edge . of 'the fov.ndation f'l""alne. 

The soil e.nelosecl by ·tl1.e tov.ndat:-10:n was level with .the top 

edge at the beg:i.1ming of ·che operation. Upon complet::ton ot: 

these installe.tio:n.s, each system was a p:reli:m.inalc""Y. 

qperations test; t! 

Each 

s.pace 01') a total o:r 1lt4 sq:us,1"'e feet•· iJ?he cost of matel:'i

als used,. inclu.d:tng theinstallatio11 o:f:' the po1f.rer source a:n.d 

labor., was two clolla:rs and tift;y-e:tgb.t; CEH.'1t:t1 (1~2 .58) per 

square foot of bed space. The br•eakd.ow:n. o.f the cos·ts :ts 

shown ln Table I. This is probably mo.i"e than the eost for 

a c<.n.1m1ercial unit whic:h woul.d utilize or1l.y otle power source 

installation anr1 control v.r1:tt for a much large1"' bed area .. 

1J:h~ Collection and Treatr!lent of' Cuttings 

A1railable species oi' plants were selected for the t;e sts. 



TABLE I. 

C0J;{STRUCTI01iJ' MATERIALS• AND COOTS 

Horl1lil?ne., o an . 

G:rs.nuls.ted Peat Moss,. 'bal®. 

Vi,a.quee:n .. :Pla.$.ltio Shef;ti:og,. linear 
root, 10-lt fee·t wide · 

Gal vsm.ized lif ails, pound 

Eleetronio Leaf Control Uni ts 

Builtle.:rs Sand, ton. 

52% Shadi.:ng $a.ran Cloth., .. square 
Jf.Wd 

Galvanized· Fipe .and Fittings 

Mist.Noz~lea 

Eieot~ieal Sol.eno,id Val vas 

D01"-tfume Mc ... 2, can. 

J?owelf;l' I:tl;$tall.ation 

Labor_,,. as.tmated at silt · hours 
per·· f';t'am.e · 

~I}.·.·!:;;;:•;;·.·. '' '' : '! / '·.:;' ! • ;; : ; ., . ; .. ·····' 

294 

.E 

3 

J6 

Cost ··Total 
Elaeh. Cost 

$ 0.11 $ 32.34. 

.).15 6.,10 

3.95. 11.as 
' ,") ' l. ' ' 
O.i:::.)'2 8.46 

.2.90 

2 j,0~.1'0 61.40 

1.50 3 2.50 

1. 'l"l ,. . • :,;,.1 •. :rs 

19.95 

o.68 

16,99 

• 22.oi 

11.81 

39.90 

.6.12 

63.28 

81.00 

N09.:·E: CQst per aqua.re i'oot ot i"Ootin.s bed for nine. 
f'~ani~s .tQ'I.U' feet 1/:lq'U~e each:, 13quare teet, 144; eost per 
.squ.@~ foot, $2.582. . · 
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fhese ranged i'rom XJ.al"l'OW'"'leated evergreen woody plants to 

h0rbaceous g;t,oenhouse flowe:ring plants, :lnelu.d:tng those di:ti'i

ottl·t as well a,s those easy to root. Tlle eu.ttings wer$ l'iJ,ade 

f:rom June 13 to .rune 29 and riost of' the cuttings ware inserted 

1n the bed.a the day they were collected. In a few instances. 

as wil.l he noted late·r+• it was neeessa~y to store outt.in..gs 

ovti;rnight under re.trigerated QOnd:ltionEJ. Most ot the euttinga 

,,ere made in the early m;orning and we:t"'.e kept ~oiet until they 

were inserted in the beds. 

All crutti:nga of any Qne teat material Wel?e of comp~aJ:>l.e 

·Ch~aeteristies a.a to source,. stem diameter, leafiness, and 

length. An apprci~imatel.y equal amount of leaf' surface was 

left on outtings of a gi.ven species. !ehe basal ends o:r the 

e.uttings. of all species and ve:J?iaties were treated with 

Hormodin :as reoo~nded. by the manufacture~. eotoept peean, 

in which case only c,ne ... half or the cuttings wer.e treat.ed. 

The prepal:'ed eut'bings were inserted one and one-he.lf t$ 

two inehe.s into th~ :r>Qoting medium in the area or area@ 

within es.oh bed allocated t.o the speeifi.c variety or speeie.e .• 

Mo pll?epara.t.ory openings were :made in tt,i.e rooting meditllll to 

;t"eeai ve the outti11gs because of the ae.ftness of the medium, 

exeapt whel?e pure sand Wa$ used in the greenhouse,. 

Tea·ta and Controls. 

In :plann:t.ng the expe~lll'.l.ent, :tt wa$ dee:tded tMt a wide 

l?ange of' :plant :materials alhould be used as regro?ds. bo·th type 

and rooting ability.. In Table II,, the pl.ant ni.aterials are 



PL.Ai.NT SP:ElC:.tE$ TES~rED, TiiEifi T"!l1?E$ 
Al::UJ }l0Rll,1At ROOTIMG Rfi}S1?0J5f8E 

Plant 
Type 

Major .$)'.Zeeie,s Tes·ted 

N~rro1:,rloat Eve~ar~en 

1. Anlil.orra Creeping Juniper 
~?.ur~i!~~A hor:tz0,ntal5.$ 
Pl:~~.@·~ 

a. tanae~t Jttnipe.r 
.Jun.·. i:O .. $ru. ·.·.·· s.·· ... ·vil" ... · .. 97.:tn.· :t .....• ian ..•. ·· ....•. &. in.v QaxiQ::t9i•••1w· .. ; .. ~. _ ~- 5 1all', -~ 
.~ ......... --,/-.,_, -
Wi:nterere~pex- Euon)'ll'l:US 

n. i~1a i'.~J:"t1xne i 
t'&.l.~Qtl$ 

C}'1.err1 Laural 
Prun~.a la:\lrooe:raa1.1s 
-~~-_1'11:,lf""l"_t··.,_;•'i. 1!'.J 

iuilur River Privet 
LiP.'.Ustl"U:111 · iu-aurense ,. ''' Q_-···. '_; .. ,-_~'-'· __ .hi, -1;;;··-·~· ... ;! . _· _-_. ' ' __ -( 

$t'!lart Pe¢a.n 
,<Je.r,y;4 ...... 1},,l.~.oen$1Jt. ~v 
Stt1.~$ · . . 

7 ·, Ch.;i:>ys arr'ch®ra:1.lll1 
Cl'WlS&tntb.$~.lr! r4c;r:ifolit'Ull 

,r,," n .. ~) i_,_1F . . , ~ b_!l'")18. · ....... -- _. . 

8. Gr.aperayrtle 
~f£e:r?;,.st;t>oe~irl_! !p4:i,o.~. 

9. 1'111.tier Jasmine 
Ja.sxn.1~i~ nud:~:flf'.>,;t:otJ4;tl 

" __ ,. .. ,W.~ -.:.$_ .- .. r_ .. - _. '':!!! ·~, 

upright 

tl?e® 

prootuI1.bsnt 

shrul) 

upri~ht 
t:re1El/$rwub 

upright 
shrub 

upright 

herb$.ceot1.s 
flowering 

up.right 
i'lht'U,b 

:JP.:ro llU!ilbent 
eh.:I?ub 

II'. ~.- ~~ -- : "·_'(it_· • 

Normal 
Rootings~I' 

ver;J 
ditticu.lt 
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TABLE II (continued ) 

Plant Material Plant Normal 
Type Rootings1} 

10 . East Malling VII Crabapple upright very 
Malus pwnila HV East 
Mall ing vf_r - - tree difficult 

11 . East Malling IX Crabapple upright very 
Malus pumila HV Ea.st 
,.1a11ins g tree diff'ieult 

· -l}Normal Rooting as given here was based on inf'orma.tion 
published by Adriance and Brison (1) and Avery , et al . (2) . 



listed according to type and the reJ.ative ease with which 

they root under standard method.a ot propagation. To all.ow 

toxi the slow rooting species,; ·the tests were continued for a 

tota1 of' si:icty days, at the enc!l of which t.1rae a.11 remaining 

cuttings were removed and examined. In sonie instances peri..

odic reraoval ot a part ot the eutt:tng.s was done to oheok on 

the :r•ate and vigor of' 1:tooting. Tables III through XII show 

the :n:wnbe:r of cuttings removed, dates of' :removal, and the 

notes made a.s to reoting responses. Table XI!I is a sumraary 

ot Tables III thl,ough XII, and .. includes treatment of th~ 

cuttings, dates of insertion into the rootLng medium and the, 

minimum a,nd maximura number of days in the rooting rll.ediur11. 

Five classifications of rooting l:'esponse were recorded. 

Ea.ch .of these v:ras .· based on a speci.fic group or qualifications 

and OV@l'"lapping between classes was eliminated as :much as 

possible" The classit'1eations and their qu.ali.fication$ 

tollow: 

{l) DEAD: Any cutting that was dead or obviously could 

not survive for any length of time. 

(2) CALLUSED;.· An:y cutting i\!Jhewing signs of' heali:ng to 

heavily aallused cut en.els:., but without evidence of developing 
' ·~ 

root initi&ls,~. 

(;3) POOR ROOTING: Cuttings with evident roo-t initials 

and wlth roots of not more than ('n-:i.e'"'.;h.alf' inch in length.,. 

(4) FAIR R,OOTINCH Cuttings with one or more X>oot.s over 

one..-half inch in length but less tl1an one and o:ne .• half' inches 

.in length.,, 



'.B!';itta~r 
to.ea:tionn 

tl~ec~ 
C12tti1-~a 

lOfJ 
100 
. toe 
100 

~ct~ 
D~ys 

.30 
)1 tw. 
Sl 

,.,, .. 
··; ff· 

t ,., .. 
.!:; .. 
.; 

·jt., 
-~-

'it! 
'~'-

. . ._;:. 
~r: f.l;; _ <- if!ii:::r_ .: ·•tJ!* ~--~~.:-:::~ - _-: _1µ·_:· · i?. _ · 

~Ot'li.l 

Slt~lteJ;;1ed; 
-···~:re 

1 
2 
3, 
4 

total 

~,00 

100 
100 
lOQ 
101'), .-._--lt 

~~:~-'."'!'!\~.- . 

4JJO 

~--

30 
.30 . 

37 
J"/ 

-~-!lo'··~ . ,~ 

~this, difi'o:ve®~ !cs. posaibl;J 
of ~~wtb, ·~l"· <ttho:w f'fl~t.o~,s .. 

·•; ... 

... .• , 
... .. 
'* "' ·• .. 
I 
g--
·4[ 

'.f 

Ill 

, •. _-~~-·~:~-,..~'.~"~1-~;-'---:-~_·:floctb:~g _:lle:~$fp.o~~~aes'•.~:~:-•~:··-~-~----~,-•.. ~~c'~~:••-~-~~ 
G'e;l.l'.1J.~0d : P ooJt Fa~ GoGc1 Pe:rr(Je~t 

)9 
42 .;~ . J;.;; 

6~ 
Ill'-_. l •- -~ 

j_Q'7 ~ ,· 

390 

,6J) 
$1 
14t3 
2a 

1a1~~ 

2 
2 
2 
1-. ti~ 

1tO-i:~ 

to dif'i'tMr?t\U~~ 

"!,· .• 
" • 
;·· 
--,; .. 
f . 
1 

-~ 
••c 

.. {.'. 
,·;i! .. . 
·,-.: .. , 
,i,'I: .,, , .. 
•· "ti/ 

,1s: . . .,. 

1 0 0 l 
3 4 0 1 

12 2.. l) . 20 
,3 2: 3 a 
.·-:--.-~!')·w,~•Ul. trf!_-·:··'< 

l9 {·~ 
(J 

0 G D . 0 
,Q 0 . ' 0 0 
0 0 0 0 
0 0 0 0 

~~ _!, '· _ -- ·,;Ji": ... If ii .• 

Q, 0 . 0 

$tHZ)~a,~e ,, $tage 

~· 



Battery 
Location$ 

2 
3 
lr-

Total 

.Shel.t e1.,,erl 
Frame 

l 
''} _c; 

3 
4 

Total 

Mu.raber 
Cu.tt:tngs 

100 
100 
100-
100 

hOO ""1:" 

100 
100 
100 
100 

400 

T.ABLE IV 

ROOTING RIBSPOMSE_OF Jl.JHIPER CUT:TINCJS 

Total 
Days 

30 
37 
44 
51 

. ., 

30 
JO 
31 
37 

......... 

: ,_._,...,_..,. -..s'DS-:-"-,-:-....,._-- ----.-·-,•R.ooting .Re sp··Qll:$ e----=-,..,., .... - .. -~---P·.----·;~ - -- 9"1!1'.•---.····--.--
t Dead . Callused :: Poor Fail:' Good Per·cent 

~ .• . • 
·"' • 
• 9$ .. 
·-· 92 :• 
• 00 • ~ !' 

: 91 

-
·-• 377 

" ·-· • •-.. 100 • • 100 ... 
• 100 • .. 100 • 

-• 400 .. 

5 
8 
1 
9 

23.z~ 

0 
0 
0 
0 

Q-a31-. 

: 
·i 
. .. 
• .. .., 
,: 
::_ 

l, 
.. • 
:-
.:: 

·• • 
!. 
-: .. .. 
. .. 
. .. . .o . 

,: 

0 0 0 0 
0 0 0 0 
O· 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 t) 

~ 

0 0 0 0 

*'11h.is dif.fere.ne.e is ;possibly due to d.i.ffer011ce in time in riqf!Vigerated storage., stage 
of growth., 01• other £'actors. 

N 
\Jt 



TABLE V 

HESPOJ.ITBE CIIBRR"Y i&JJ:"1.'V·.(·:tUM 

,iv- T¢1>"4,, _ __.._.,.,...,.. ,.-;;r;..,,..-~s-:-+:;,: 1 ;·w· me· .. ·,.-,;· ;_;,s.,...,,-~ ·n·,,..,o,: ~-.,-.:w:;<:;r ___ ·r :;;,,,~~~-,.."" ·:;; 
~' sw··· .-- ··· ·, .._;~. """ 

Battery 
Locations Cutti:rigs 

_:·~:'.~···-·~-~--;~-~-~-ci),._.,., ..... ,,ifc8:A~---~--R-ootiv~ R·EJapo1'1:se, .. ,.::. ____ ,__ ... _¢'.J.,..;.,. .. -41#_,._Q-·•-=-~~-Q-.. , .. ~illljlf'-

Days : Dead OalltJ..sed :, Pool"" Pail" Good Pereet.nt 
:· I __ ...., _________________ ....,,,_..,__,, ____ ....a ____ ~;. __ ,... _____ , _____ ...,-~ .. ____ ,.,.,---. .... ,--""-·~-v~ ..... ~~-·· ~-:-;: ;;,,_w,,,..,.,r n-or:1<1-.;,···,: wn 

;mxposecS.; 
Fr•,:rme 

l 
2 
3 
~-

Total 

Shelte1"ed 
F~rone. 

1 
2: 
3 
l ' 4{, 

Total 

!50 
50 
50 
50 

200 

50 
50 
50 ,o 

.200 

30 
_3:1. 
.38 
38 

fl!-..ii 

31 
31 
38 
';l!Ci_-
.;10 

• • 
•- -~ ·.o' .. 
~- "' -• . 
" 5 1~.5 " _4 . 
_.,_ 

0 50 '{!i • .. 
~- 5 37 : 0 

" 1.3 36 -~<: .. • . .,. . , ... 

f: 

:: 
~ .. 

-· ~. 
'.f 

"' . 
~ • 

23 

2 
19 
:t.3 
.33 

168 

h5 
9~_0 ~v 
36 
17 

. .,, . 
~: • 
~' 0 

" . 
·(lie 

·-~ • 
:· 

., e: ~- ~ 

0 0 
0 0 
8 0 
1 D 

9 0 

3 0 
', 
.) 0 
1 () 

0 0 
"' • I"" ..,.... ;z ·-;ri>o<;eicr ----====-- ::er ¥ =• .,,.-,;,,,,·, Ii& -- i>• 67 126 .t· '7 0 

0 0 
0 0 
0 16 
n .2 V 

0 h ---~ 
"'r • .;_.; 

0 6 
0 6 
0 2 
0 0 

0 3.5 

ro c;-.. 



Batte'J!y 
Locati·ons 

· llumber 
Cuttings 

!eJ?~e~ {:young plants) 
:?tame 

l 100 
2 100 

l 100 . 
. 100 

'J:otal !t;OO 

!?.,tPP~ect { old plants ) 
.. Frame 

.. ~·· 400 

She11:;era9. 
··Frame 

i 
2 
1 

4 
Total· 

100 
100 
100 
1.00 

400 

TA.BIB VI 

ROOTING RESPONSE OF AMUR PRIVET CUTTINGS 

i:fotal . :,.,......,,,._ .... _ ... ...,,...._ ....... .......,.,.,Ro.oting Response•·-·--;...,.,. . .,.. ______ ............. -
Days : Dead Callused. : Poor · Fair Good Percent 

.. l t 
-, t 

·ff' ., l 
'" :. ... 

.~ 

4i:: :20 19 1· 21 ·• .. 0 29 t •25 • 
2.6 1 4 12 ·• lJ ... 
27 ... 2 6 "'· l.3 .. . 

• • .. . ... .... ·• r:;L·. •-· ~Q. 66 ·•· ""'2 1'' ·" .. 

f ·.1 
,\0, ... .. .. 

21 :: 11 321 ~ r:!:7· •. :;),, 

2.3 

~i 
27 . .,.. 

"'· •· .. 
" ., 
··= .: 
:4., 
,;. 

• .. 

l 
0 

27 
8 

92 
70 
59 
76 

1 .. 
*· 

.i 
•· • 
: ... • 

1 
26 
12 
9 

• • ·- .. 
• .:., 36 297 'f 54 

-;e~- ~ .- .. - --·- ·- -~- -- -

9 31 
25 21 
17 !~ 13 

:64 172 

7 h. • 

0 ·O 
3 1 
1 l 
6 l 

10 .3 

61 
71 
84 
9:2 

7·9 . . (:'., ' .-;:;.~r-

17.~w,. ,· 4-~-

7 
30 
14 
16 

- ~--- - .-------
]. L ·?~, . .,, 

~,.' "r~ 

~Pl'his re,sponso was by cuttings taken fror11 you.n;g vigorously growing plant.a. 
-l~1fTh1.s response was by euttings taken f'J;;om older·, less v.igorous .Plants. 

f\J 
-.:i. 



Battery 
Loe:ations 

~osed 
=,Jr> &.l1ltl 

1 
l1, 

Total 

T1t8LE VII 

ROOTING '.RESPONS:m OF W!1TTERCRE:EPER CUTTINGS 

J:lti.rirbei~ 
r~. ·u·. ·. t: .. 4-.· .· ·{ .,.,,., .•. •. ,,, ...... ·.V .. ,, u ....,. .. 1:5 ... 

25 
25 

5Ci 

-rr~.ot.a.l. Jt>~~~-~,.~-~,$~,~-~\~C~-~~---~-~--~~1lo·-o.t.i11,g .I1ef3pOnEie-~-~-~.:r;.:_;--:~~;,.._.~---tl#-~--~--;.;.c~-~~--~~-
Days l Dei::1.d Call:us.ed ,: .Poor Fair Good Percent, 

,-,,. 
'*· ,,. 
)~ ·.• 
~l ,., .. 

35 ~ 0 10 ~: 1.3 2 0 60 .. 
.39 • 17 "l '-<:J· 5 Q 0 ao ,\'_~ .) >~ 

~ ~ 
~ . 

a111.;iJ:!it, 
... 17 1.3 ·• 18 2 0 .. ,. 

~ -~--· 



TABLE VIII 

ROOTING RESPONSE OF STUART PECAN CUTTI NGS 

~~~~~======~====~============~~==~====:::::::::=::::::::==::::!:::=~~~==~==:::=:::::::~==~:::::::================~=======~=============~-
Ex.posed* 
Battery 

Numbe r 
Cuttings 

Total :----·--·----------... - Ro.oting Response ...... ------... -----------
Days : Dean Callused : Poor Fair G,ood Porcent 

•· .. . .. 
.....-- - --- . ~ ~ - -- -- -- . . . ... . -- · .. - - ' " 

(Treated} 
Fra.m.e 

l 
2 
3 
3 
4 

Total 

(Untreated ) 
Fr ame 

1 
') 
C. 

3 
3 
4 

Total 

5 s 
5 
5 
5 

25 

5 
5 

I 
25 

30 
37 
37 

~ 
... -
30 
37 
37 
51 
44 

·~ . 
• .. .. ., 
., . . . . . 

3 
5 
j 

. . .. ... .. . 
{ 

• ,. .. 
,: 

0 
0 
0 
0 .. . . . 3 

2 
0 
2 
0 
l 

0 
0 
0 
0 
0 20 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 . -• • 

• • . . 
• . 
. 
•· 
• • 
"' . .. . 
"' .. . . . • 

19 

1 
5 
l 
5 
2 

14 

5 

4 
0 
2 
0 
1 

7 

• . . 

! 

• . 
: 
• • 

0 

0 
0 
1 
0 
2 

3 

1 

0 
0 
l 
0 
0 

1 

0 

0 
0 
0 
0 
0 

0 

4 

0 
0 

40 
0 

40 

16 

-irOnly the exposed locat ion was used for pecan . All cuttings were ma.de from the same 
tree . The basal ends of one-half of the cuttings wer e treated with "Hormodin" 3. 
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Bat·tery 
Loeations 

l'iu.mber 
Cutting.a 

TABLE IX 

ROOTING RESP GUHYSAllTTI:n?.'MUM CU1tTINGS 

Total 
Day.a 

:·, . .s,,.;.~~----·¢:-lillifi¢as"'8-li;,:,J-~-.~·-·----·--;~---.. Jftoot.i1ig R:e Sp:Or:1:s-e--iliriif".~'·1••,nn,.-,.,,._ --,i,::!1 ·-,[-·~~·-,,i-;a·...- ... -af%;1·_,.;i,tt-~ .......... __ _ 

: Dead Callused : Poor Fa:h"' Cfood Pereent 
~~ t-wr· • .. : •· 

... 
-- .,.,...,.._, ... •? ~ - •. 

!1i2£E08'$,.d, 
S'CL. a.<11.e 

1 

Sheltered 
Frara.e 

1 
2 
3 

6 10 

. . 
• • 
.t 
~· •. 
• . . • 
_j . • . 
iji 

0 0 

• . 
~ .. 
"' • . 
• 

• .. . .. 
•O • 
• . 
·• .. 

0 

8 
7 

1.0 

0 6 100 

a 0 Bo 
9 0 80 
4 0 7-, t, 

""r' LJ ,· 

20 
20 
20 
20 

10 
10 
10 
10 

0 
1 
0 
0 

4 
J 
6 
1 • • 12 6 1 '1';;) • • 

Total Bo 10 

f)' ~ --=-----------::--L:--;-----.;;:-~·~~--- -.. . 37 27 1 81 • .. 1. 14 
fropaf,atiol'.l 

House 
Constant Mi~:d; 

IJ:i1 ... 010ical Room 
!?·:·-_-_ .... _,--'~ 

Syringed 

2.5 

20 

10 

10 

• .. .. .. . .. 
: 
• ~ .. . 

0 

1 

2 

6 

~ .. 
• • 
• . .. .. 
• • 
" • 

5 3 15 

0 
7 l 65 

'\;.) 
0 



'fAB~ X 

ROOTING RESP(iNSE OF CRAPE:MYRTLE CUTTINGS. 

· liiatte,ey .Ntalbe~ JJ!ot,al ·t-----.... --,-·---Reotil:lS Respen:s.e·-·"'*-- ........... --.,,.. .... --... -
Loeatio:ns Cutting~ · Ds.ys; .. t Dead Gal'lused. : .Poo;e FaiP · Geod Percent 

~$$d, 
Jr JP am.a 

2 

Sb.e1t-ered 
~e . 

1 
2 
l 
4 

Toiuu 

l?~opagatiqn 
·· ·· House "' 
constant Miat 

'l'ro;p1c,r.u. RoQm ·--~·g ', ,, ~J~1nged · 

Jl 

20 
ao 
20 
20 

ao 

1:0 

20 

• t 

... • .. ... 
11 t 

10 
10 
10 
10 

t 
• -· ·• • .. .. 
... • 
1: 

.a 

0 
l 
0 
0, , 

3 

0 
0 
O· 
0 

.. ., 
ilf, 
¥· .. • 
: 
l 
l 
l 
J .. .•. 

,, J l, .. ,~.. .;. 

... .. 
II' • 

10 : 
:. 
: 

10 t 

1, 

0 

5 

0 

0 

1$ 

i 

• .... : 
·• .. 
: 
•· .. 
:-
"' .. 

4- l.2 lO 93.5 

0 l.2 8 100 
3 6 10 95 
3 9 8 100 
0 ,,' 7 13 100 

6 311- 39 9:s.1 

0 0 1.0 .... 100 

0 0 0 0 . .. 
----------------------------·--·---------------- ~ c ______ ___.........,._ __ .:,..--,__ __ .-·,,~-~ _l • 1 .,, .. ii ~·:;;:' .. ·:· i@: . i. . 1 .; . " . ;i;. _.:_.-. 
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·.rt 



... Batt~a?Y 
1,;oc a.t 1one 

Sb.eltered --P~ruue. · 
1 
2 
J. 
h 
"'r 

Total 

Trop :teal Room 
Syringed 

mJ.rciber 
Cui;;tings 

20 
20 
20 
20 
~-

80 

20 

TABLE XI 

ROOTIWG RESPONSE OF WTNTER JASMINE atJTTIIifGS 

Tot,al 
Day& 

1$ 
lb,. 
13 
12 

-·911!1'-

15 

t>~·:~---,---~~··(plf/!•,-.:~-~".~~,-~,--~:ilt!t'Root.:tng R·e·,-S:l?OXJ.se~~~-~,;i,~-~~--.{;ji._in;.:.,e:•·--'~tol$;-""'II'·•·~-·--.~-, 
: Der:td Callused : Poo-z, · Faiv Good P er,e:ent 

" ... 
• • .. , :-f-' , .. • .. 0 } cc 13 2. 1 80 .. •-· .. 0 ·• 8 6 1 1$ • • .. 3 12 lti', 4 l 0 25 • If; .. 0 11 4. 9 0 0 L1-5 ., •. • .. • :~ " ~- ~ 

-·· 3 .32 .. .3lt, 0 0 5J.7 • " 7 

.. • ~ .• .. 3 6 .. 8 .3 0 $£5 • •. 
~ -: . 

\p 
ro 



Battery 
Loc.ati.01ts. 

Ex32osed, 

Eli VI:t 
Frwne 

l 
2 
3 
4 
5 

Total 

EM IX 
J:rrame 

l 
2 
?. .;:;· 

~ 
1.l'otal 

TABiiffi .XII 

ROOO:IN'G RJESPONSE OF }&AST MALLilTG VII AND IX CUTIJ:1IMG$ 

]:frurib er 
Cut-tings 

lO 
10 
10 
lQ 
J.O 

$0 

10 
10 
10 
10 
1.0 

$0 

Total 
Days 

20 
JO 
30 
JO 
30 

·-----! 

2.0 
.30 
30 
30 
30 

"---:-

·:·--·~-~-:_,,....-.... _,..-.t<o!if'.··-i!"~,'._.:-~;~~----·' ...... E.:o.o:ti1'lg Reisp---ox1:s·e-~,~---, ... -.~--··•--·---:tilll& ..... -... /.-~-(-·_-:~,~,.,.-_t!ll!I·-· 

: Dead CallusEH:l :: Poor Fa:l.:i? Good Peree:nt 
• • . -~ 

·: .. . 
::. .. 

• .. .. ... . 
" ·• .. . 
• 0 10 . . .. 
• l 9 .. .• • . 0 10 :-• . 0 10 .. . .. . 
• 0 10 -· . • • 
• • .. . 
• . 
•• .. 
• 
• 
~ 

• . . .. 
• .. 
• . 
• • 

l 

2 
l 
0 
l 
1 

$ 

lt9 ..- -~ 

8 
9 

10 
9 
9 

-J5 4 

. 
-~ 

.•. 
• 
~• 
• ·• ,: 
':· . . ... 
• • 

• . 

Q 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 o. 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

~ 
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TABLE XIII 

SUMMARY SimET . ... TREATit'.!EMTS & RESULTS 

: .. :·w_ ··.- . .l L. ;._ .:,. i .. __ ,. ... !'! --l:itl .. j .)1_.u o -.•:r _.,f ·_s -~-.,.. 

Plant 
Mate-:eia.l 

.N~-OW 'le a.veil 
· lv¢~5tteer:un 

1 .• Andovra J'uni~<:111 

2,., Cana~rt JunipeJ? 

~o,a.0; leavecl 
· · .b;Vel"g;t:>EHS~tf: . 

! •. ·Qhe~l7. Laur>e1 

O· n,.. • ""·'"Y'ln'l'n'1 ·i:t .&t... • .J:t W+~;JJ.4J._·•~...........,, 

Deciduous Plants: 
· -1. Aitiur Prive'£· 

2. Orape:myrtle 

J. E. Mal.ling VII 
4,. E. Malling IX 

. . .· . . . . P~l"::e~n~ Roo~ed bJ ~Q'e,~t-icm, . 
Numbew Ufio~od.infl Date & Days !'xpd:~1ea'. Shel"tel'ett Sp0iliged JH:st . 

<htttina;s T~eatment Benehed. ~a.me .. Frame G •. I:l. G,. R.. 

400 
400 
400 
!j.OO 

200 
200 
50 

400 
!f.00 
400 

.31. 
80 
lO 
20 
50 
,50 

fl"} 
ftr.. 

#a 
113 

. #3 

#3 
13 
12 

#'J 
. #3 

#3 
. #2.. 
. tt:2 

#2. 
#2 
#) 
#3. 

6/lJ+()0-$1} 9.,0 
6/23+()0-)7) 
6/14+{30 .. 51) o .•. o 
6/2J+-( 30 ... J.1) 

6/15+(,30-,38} 4,.5 
6/2)+{)1~40} 
·6115+ ( 34-39 l 40.0 

6/J.~+(23-271 79.-${} 
6/18+(2.3 ... 21) 
6/1.8+{27) . l 7 • O'l1,tt 
6/14+C11J 93.5 
6/30+(10} 
6/30+{.lO} 
,6/.JO+(lO) ·• 
6/29+(20-JO) o.o 
6'/29+(20-)0) o .. o 

o.o 
o ... o 

3.5 

16 7""' : •· ~M~ 

98.7 
10,0.0 

o.o 
\,J 
,f::'" 



Plant 
Matet?ial 

;. Peean 

"~- Wint-er· J:ac1rmune 

Herbaceous Pl.ants:. 
Jfl .... "o.iii= . '. he . ·. 1-. · -_ rys:ant . mums-

TABLE- XIII (continued} 

Pel?'se:nt Rooted_ h _ Looat;ton -
~lum:'be;r 0 Hormodin:n D~lte &. Days 'Exposed" ~hel te:re ---Syri_nged -,.1st 

Cuttings .. Trsatlilon.t IlenchGd F1?am.e Frtu:re G., H.. G. H. 

25 
25 
80 
20 

6 
So 
25 
2.0 

#3 
None 
#2 
#2 

#2 
#2 
IJ.2 
IJ2. 

6/15+{30 ... 511 _ L..o 
6/15+(30.51) 16.0 
6/Jo+(l2-15l 
6/30+{15) 

6/1~+{10) 
6/29+(10) 
6/29+(1.0} 
6/29+(10) 

100.0 

53.1 

81..0 

55.0 

92.0 
65.0 

eitAli crµ.ttlngs made from y,o'tlng plant.s. 
iH~All .cu.ttirigs made £rem o'l.d p1ents .• 

\;,J 
Vi.. 



(5) GOOD RO<Y.11:tN<h Gutting$ With, one o:,r more root$ ove~ 

one and one ... hw.t' inoh.ea in length. · 

Rooting p$:t-e$nta:ges, based ~n ·ol.~seea 3, 4, ru:1d 5,. Jages 

23 and J4~ d:0 ne>t include out.tings wb1cb. had only eall:u:aes) 

how.$ver# all. cutting$ llthith showed any z.oot, initials wer~ 

ititluded in tb:e t<>tals. 

F1~e 2 :sh.otrt.s the genet-al A?'SS. :in wh!eh the test $.ites 

were eatabl.isb@d. !he .a.3it11ui •ediatelf 41·outh 0£ t~ eq_u!p~ 

ment b~ wa.a subject. te .fairly hi&;h.; constant winds. i'o 

the i.onth m,.d w:eat. was e.n open :rie1d. with nothing to obat:ruet 

the prelt$.ili;ng ::3~el!' winds. within a hundri~d y~ds of th.e 

tieost tlnit. 

· ~e tall hedges situated in ¢:¢njuntition with ~ sa1-ies 

of qu(,)nset buUdings p~oteoted the 1heltered test unit. Trds 

location was su/bj~et to ·vf!/J!'l littl$ .air fuevement, but WtiU:J 

eom.plet~11 •%Jlo.Etecl to the .,un,ii 

'rhe .~pa(j\G 1n eaeh of th~ frames w:a$ di:vid.ed inbo sixteen 

e.qµal sizad steti:o~s w:tth nu.tnar1eal, de$.ignat1oll$. .Fi,~e ) 
' ' 

ahows the ntua'bertng and plaeem.ent systel1l._a ut,ed in the fttal11.r,t. 

Fo~ :ape<Jies ot plants W$re used ln the tests and each 

ESJHioies W6.t.s rel>llca.:tad tot:IJ;' tim.es in each ot .toUl'" :f'~am.es in 

both loe.ations. the tif·th trame in the exposed unit was 

Qee.upied f)l:l'tU"tlJ l>r t.1ne pl.ant EJpe~ies II flt$ plots ltEilre ran•· 

d.omiaad in eac.h tl'amt.,. After the los.i (l)f the o.uttin,gs 1n the 
~ . ~' . , 

she.lte1>ed. lo()atit>ni. wbleh will be dlacu1u,1td. l.at~·x\, di:t"f-1,oultf 

wu expe.Jt1en~ad 1n obtaining s1'1ff'1o1:ent eutting.s .of the (>rig ... 

inal spec.ie.s. eeleeted and Gthe;,s. we.re added to the pJftsr• 
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HEDGE I QUONSET l 
Figure 2. Placement of Propagation Units 
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Figure 3. Division of Mist Beds and 
Placement of Plant Material. 

Cuttings were placed _in the beds of' each test 
unit according to the following plan: 

Andorra Juniper= 1 
Canaert Juniper= 2 

Frame 4 
2-1-3-4 
3-4-2-1 
4-3-1-2 
1-2-4-3 

Frame 3 
3-4-2-1 
4-3-1-2 
1-2-4-3 
2-1-3-4 

Cherry Laurel= 43 
Amur Privet = 

Frame 2 
4-3-1-2 
1-2-4-3 
2-1-3-4 
3-4-2-1 

Frame 1 
1-2-4-3 
2-1-3-4 
3-4-2-1 
4-3-1-2 
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)9 

tnolt\ding oo:nt:rol jflaterials·. Three ·O.:f: th~ o:,;,igitnal. 'S:p,eoiea · 

e,f :ilants wet-e preaen~ in sufficient quantities to be :rer,re"" 

s·ented bJ. f:otU> :replicates; onl,y two replica.tea t:irere used fol* 

Ohel"r1 Lauirel, .th@ .fc1:,1.rth eJeaies,. Te.n euttinga ot aorae· · 

plant speeias t,rere used per frame to suJpleroont th$ test. ,. 

In the eoUJ?se ot the test$, seve:r;,al modifieations ot the 

<>l'tiginal ;plan had to be ma.de• The tir·st of the sa waa due to 

a tai:l:ure oi' the p¢w~l1 wh.ieh eaused a stoppage of the mist i.n 

the expos~d 'Wiit aoona:tter the teat perif.o~ began. As a 

result, ~uttinga of' tlw tuc Juniper varieties 'W'b.1¢.b had be011 

eolleeted .had to b~ held tm.de.~· ~ef;,ige~ation at $5 deg:r~es If 

fer tw¢ da:ys •. '1:he result$ of' this delay will 'be .o.i1:HlU$sed 

l.~te:r~ A rruanuallJ epe~ated c-ontxiol waa installed, by ... paes:tng 

the ~leetrieal ,contl:>ol. '?he a.@Qond and only othe~ iitatei-

1'$il~ in the exposed. un:tt. occur~ed f'or a period of app~oxi

matel:y t~ee houra wh~n the wate:>? line was broken d'l:U'ing th.e 

third week ef opera.ti<>na. 

Due to t'l'!l.ulty wi:re in the E.l.eo•cl"Onio Leaf eontl'ol 1ueeb* 

anii:lm$; both eont~ols failed to function at 011e, ti:n1e. In 

both $n$t .. a.~eea, the malf'Unotion tinae was pi<tobably to1" more 

than twelve hours'•· In the expo·sed untt, the ei.reult tailed. 

to el0sQ and the .mist rer4ained on eonst.antly i1n.til ·the wire 

YI.a$ :i?epla~ed. In the $heltered unit., ·hh~ eireuit sb.QJr>ted out_. 

shutting off the wate:r e.ompletely. 1hi:a failure was no't dis• 

eovered until a thoueand eu.1.rt;;inga }?.ad d1ee.. lfhese outt:tngs 

wel"& then replaeed,, 

A h;ygrotbe~oglt'aphwas plaeed :tor appJ?ozj.m.atel.y 



tol;'!t)'~eigbt h@U?:S in each of' tho €W$9.S of oper$:'i:::ton bet.ween 

July 3.0. -and A•u,guf.rb 10; and the r,,eeor-dinga were com.pared. with. 

'ithos'@. s<:peuved by the ¥11eteo:taology depal?t;m.~nt at a lo<lation 
• I • ' . 

1Fhe results of these eomparisons a~e 
' .. 

ihetm. in Figure 4 and will be discussed in prop$,:> $equ.ence. 

It was q3,ig!nally decided 'bhat, due to_ava,ilable Wo;r .... 

nl~tion on rooting re$ults by the .standa:rd lUethQdis, no cheek 
. . : ' ' . ' . 

plot.a wcu1c1 be neQes.s~y:. However, after . eperatione had 

'been. in p~o~~ss tor some time, a. :reeonsideration ;r.-.esttlted 

1n the settir1g up of sev$1~a1 opnt.fols in ot>der to dete1.,:mi.11e 

poasillle dii'ft,;ven~es in root:t:ng :responses based. upon stage 

of deve_lo~~nJ~l'lt or the plant ti~·1isue1.~ Th~ :t.1>esults seou~ed 

with th~se eontrel ¢cuttings ~e ino,luded in the tabl.et,h 



§ STANDARD 
Ea AIR TEMPERATURE 

120°F- ~TROPICAL -ROOM - - - - -
~ AIR T~ERATU'RE 

[Ill] GREENHOUSE MIST 
AIR TEMPERATURE 

~ MIST FRAME 
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Figure 4. Temperature Ranges Based on Thermograph Readings 
Taken Between July 30 and Aug. 13., 1955. · 

A. June 13, 14, 15 and Aug. 14 - Lowest of Low Nightly 
Temperatures. 

B. July 8 - Highest of Low Nightly Temperatures. 
C. June 19 - Lowest of Daily High Temperatures. · 
D. Aug. 30 - Highest of Daily High Temperatures. 



It ·wa.s noted that the type framing ·u$ed tor the m.is·u 

lJed.$ was tu£.ficier.i:tlJ heavy and elo~ed to witht1ate.nd wind 
( 

p~essttresJ howeva:r,. 1-nsutf:tcient support was provided tor 

th~ plastic oovet11ng l:l?,a,te:rial <>:t the t~ru11e;;s in the expo$ed 

end ot tlte teat. l:t was .still. pliable and ele~, indicating 

it. :might he u.sed fu:rther •. · Consiiterab1a whipping or the 

pl:astie abeGt.:tng by the wi,nd 1.te.s noted in the expcisod looa ... 

tion, Which i11dlcated that additioxuil. faete:ni:ng down waa 

neec:led if: extl:"a su1;>port wa.a pJ1¢Vided, i.11. orc1er to preve:i:1t 

the plastic shee3ti:ng b70:n1 being sl"Wedded against the u:nrile~ 

a;up.:po:rts. The w~ighted shade ~1.ot:h tended to make the 

:Plast;te m.ore reaistf3.nt to wind d$l'a&ige. 

'l'owa:rd the end ot thG; eJq)eriraQnt, tempei.:rairu;r,e and hlllUid·""' 

1t:y readings ware taken bi all lce.a:tio11.s and. 00mparisone mad.e 

o;n an. hourly basis with standa~d. tempe:watUJ?e reeorded by the 

meteorolo.Q d~partment.. Ft;tgure 4, page 4l, pref.:!ents the 

diftel?enees fi:>und by these ¢oro,pa.:t?iaons • '?011.1.perat:~es in the 

mist .f:z:.am:~$ ranged flt"Olil f!.$ to 30 degree$ higher d:ttr.4.:ng the 

da.y t :1:1 high than ttanda:rd air te:m.pewature and twe1 to .fc.:rur de~ 

~:rees h:i.gh.er than the dayt s l~r.. 1.n the tt'opieal rooin ¢>f the 



atmosphere, intlicating the 

t1Qn1, p:i?o'bably at the peal?,: of th.e 



pa:tt;ern 

l . . . ., 7 .. , page J.. , 

to shape of the prot1;;;et:lve stru.ctn-1:\?e; h.owever, 

oec1itsions :tt, waa tf!Dserved tbat the eleo·b;ric solenoid va.l ve 

• 

·the o:e sys t~ inevballa'tion of' 

a zuantual by ... ~ass valve which., toJhEu:1 ut:lli.zBd" X'()Sul a 

aonstant icaJ;ion • dribble 1,Jaa 

10 20 inches a1iX$.:J :f:i:•,xnt the mist x,iser. 011ly in ·the outer 

six ·of beds were any or .fu,r:i.gal. growths 
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Figure 5. Efficiency of Mist Nozzles 

Observed mist dispersion pattern 
to the rooting medium. 

A. Edges too dry. 
B. Area of efficiency. 
C. Center too wet. 
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' 
East Malling VI:!: and JX, on whith a mildew d.evelopedi ltesult\.i. 

ing in thei;r- defoliation, Furthe;p tests with· ·aystems empl.oy ... 

mg impr<:YVed nozzles 1 mo;r,e JPa~idly opeJl>ating and. tighter 

elosing solenoid ·valves, .and an el,eet1~Qnio· leaf not subject 

to salt de}H)si.tion,.. seem :'l..ndioa.ted. 

'l'hougn et'::t'ective :rooting w.ais noted. in the e;:i?ea 10 tti .20 

:1.nohea away f~l).ra t,h@ mist x-1se,JtA, a saturated eotJ.dit1en exitat .... 

ed :tn tht J:>o,oting rn.edi'Ultl, inaide this a~ea. No e.om.:paet:tng. OP 

puddling 1'la'S not.ad J howeve.l?,. d:r!>ainage w.as il1su;f?'fic.ient · 

gener,s.lly. Pes~ibly the addition. o.t mer$ ~ia:nd to the $Oil 

OJ" a arurft:u·ia oov~:r-ing of one or two in.o,he s of sand over the 

modified soil would have :ba:proved this aitu.ation. 

Cuttit.ngs·wet-e eolleeted the morning of June ll:, 1955. 
Thesa we::t'e p:&ooessed ilfw1edi.ately and we~e kept moist dulling 

i:ihe entil"e hand.ling p:e1Jiod.. Tl1EH:1e cuttings. wew,~ ate~ed fCJ;t 

a two da"!f per.iod in. a $*efl:'igerato:f at s;pp~oxLm.ately 55 de

gt'aes F l!U1.til the evening of June 13, llthen they w'ere 1nser$.ed. 

All ev.tt~s we.re treated with Hor:m:od:tn, #2.. At the and f>.t 

thwty days and at weekly intervals there.after:;. a.11 euttiti.gl· 

were :rera.<:>V'ed tr:om one frame., atar~ing wi:th frau.ia l,, and 

~lassed aoeordin.g to ~oot:l.:ng ~etponse.. :New cuttings tor th$ 

p,to:teeted te$t u.uit; were pr·oce.saed on Jtu:1.e 22. These s.'.uttings 

ws?>e held :tn the refrigerator at !>.5 dag!'ees F 01V'~Pnigb.t. 
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befo;pe insertion into the rooting :mediUX!i. 

Approxiniate.ly fifty_ per .cent of the m, .. ttlngs in th.e . . . 

exposed t.est ·unit ah.owed -some rooting response,, whereas those 

ln the protected unit were a tQtal loss. This eor.~ares with 

a roo·t:t:ng C>f ninet;r ,pe:r eent er r11ore o:r cut.tings rooted by 

$tandard: methods, However., diff1:7rences in the respG>nse 

~etween the two propagat.io:r1 ·units raay bea:t- ftWther investiga ... 

tion to deitet-:in:'.l . .ne whethe:t ·these di:t'fetoenees should be att.rih-

·ut(;:)d to the 4-"'efr:tg;e:rated storage period., the ditf erenee in 

l<S1c.a.t1cm$,. or the tim:e of' eolJ.eetion. 

fhe ~ol.J.ectioii and handling Q:f.' the cruttings of this· 

· variety we.a the aart1e as to~ Andorr~ Juniper. The rooting 

re.spt:>nses tot$re similar to Andol"t .. a Juniper, but as e.zpeeted,. 

to a :mar1ced1J less degree. Where low rootiltg ooeurred with 

Andorra Jun:tpe.r <>u:ttings, none occurred with the Oanaert 

JID1.ipe;r Quttings. Cuttings of th:i.s variety of Sttniper have 

net 'been .eucoeisstully root$c1 by any method of p:ropagation •. 

The outti:ng.a in the p~etected unite had to be :t~eplaeed when 

the mist eont:rol meehs.niam tailed,. 

Charry Laul?el, P:r11nus laUl?Ocerasua 
,.. . 

Oelleet.1011 ot the cruttiipg$ of this vari~ty wa~ eom.pJ..eted 

.shortly .after :m.:t<:t~day 1.t11t1er (}oc>l, . l.llouct.v ._ ecmd:ttion~ 9n June 

14,. l 95$. Tbe. cuttings were processed, held ovel.'.'nie;ht in the 

1;1etri~eratoxa at 5$ degrees F and inserted tlle following 



)lp~ning •. · Jta with the 0?.tnaert Juniper ;euttings, ve't};1 little 

:rooti~ re.sponse to the mist in either location. inis · noticed.. 

Che;r-3?y LatWel al:so does not X>ea:pond to other m.ethods ot :pro~ 

p·a.gation ,by outti:ngs.. All euttings in the preteet.ed unit had 

to be replaced fo~ the a,mi10 rei:$On as the cuttings o;f Atiderra 

Juniper and Canaert Juni~P. Rep11cations in 'bo'th units oQn• 

tai~&d only one--half' as :many ~uttings as o~iginall:Y l)lanned .. · 

Fo~ hundred pl:us cruttings · ot A.vn:u.r Pl?ivet we:t?e made the 

mol?ni.;ng ot June 141 19.55. These were pliOQessed,.• held over ... 

night at ·55 degrees F in the ~e.tr1gerator, and placed in the 

first i'o'.tW i':r~n.es of the expoeed unit. On' June 18, eight 

·b'Ultdwed plus entt1ngs iter~ :n1ade, l)l?()eess~d and inse~ted in 

tr~ $ of the ,e:kJM)sed tlllit and the .fou:r · r:r~s of the · pr<>·· 

teoted unit. All cutt.ings t..rell'e treated with Iloi",modin #3~ 

.$tarting with f:t»ruue 1 of both p:ropagation·· units, e.uttings 

w.e~e ;r,emo:ved· at the end of 2.:h 24,· 26, and 2."f days peapeetive-• 

17.. ,All cuttings wet-e remG>ved :troria f:t?~e 5 of the expoae,ct 

ur:i t at the et1d ot· 27 days'• , OoittpaJ?i:ng the ~¢oting !:'espouse 

ot · the euttinga ft'om t%t~ 5 gt the e:2~osed. unit to the 

:respenae in the p.roteeted unit, veey little difte·renee was 

found,. Howeve.ir, a considerable difference was noted between 

tlle eu:tt.ings of the two eo:llection dates• The eal»lieJ? eol .... 

leeted .euttings we:re made from young pla-nts,., and the late.:r 

euttings , ttere taken r~on:r i:.llde~ plants. The eutting1.11 trom the 

oldel? Jla:t'l'ta .we:r:e alOi-ter in developing roots* though both 



groups at cut.tings showed a :morG rti!.p id and vigcirous rooting 

response imc::ter mi.st oonditious; and after tlwee to foul? weeks 

compared favorably to the rooti.ng :i.tesponse of cuttings unde2•. 

standard. irretht,ds at t;he end o:f tive to. six weel,ts •. 

Due to local i11terest :in l)')eean. pl?oduet1on, this pla11t 

11aa ineluded ill the test. The pecan is a plant :well, known 

in ])3?¢pa~~t:i.on Gireles f9l?. its inabilitt to initiate roCitH:1 

9n eu:htings. It is also a plant tliat 1ta.s dif'.f:t¢ulty in 

developing new reots te> r,eplac~ those lost; in t:vansplaJ1t:tng,. 

On the morning of' lune 15, 1955., .fifty cu:btings of 
t ' ' ' ' ' ' ' ' ' ' ' ': 

~Ul.'"rent seiason • s grq1,1rth were colle~teqc f:t?om a Stua;rt p.ee:an 

tree that was in good eondition and a.bout twenty--five yee:rs 

old.. These 1..rare paired according to cutting +ength1 stem 

dia.tneter, and leatyneas. 'l'he basal. 011.de o:e all ~utti:ngs were 

;::i:plit fo;J? about 011e ... half inch and wedged o:p~n. On@•halt o.f 

the cuttings were tl,'."es:'Ged 1:x:i.th Ho;r,modin fJ; the bala11,ce we:t>e 
' . . ' ·. : 

u,ntre~ted., Five p~irs of eutt 1:n.gs we;i:-e ix1serted in:to the 

root:t:ng medi\:!..ttl; in frames l~· 2, a.nd 4, €:Uld ten pairs we1'"e 

pl.aced in t:rruu,e 3 of the e:JtpoS$d unit ii'. Five pairs of' eutt:tngs 

were e:Jcardned and classed as t¢ x-eot:1.ng response in the 

f¢;)llovd .. ng orde:r of tram(3 s and n:uro.ber of dafs : . fran1e 1 at 

th:t:rty days, f;rl:Ull$ 2 at thi~ty .. eeven day~, f::J?lll1l$' .3 at thirty ... 

seven daye, frarde 4 at fo;rty-fou.a, daJs, and f;va.me th)?ee at 

. fift,y- ... oxie · a.ays4! Those cuttings which .had not been treated 

re$ponded best to th$ mist treatment.. Of the un:t.reated , ,.·1r·, 
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cuttings, 16 per eent rooted a:url 22 p0t1 cent survived, eom ... 

pared to four per eent rooted a.nd 12 per cent survival of the 

treated cuttings. It ~ppears des:1.r•able that .further tests 

be made on pecan. 

East Malling VII and IX, 1'1alus xzu.mi.la F.£V EM VII. and IX 

Fifty cuttings of current season's growth of' each clone 

were made on June 29, 1955, from one year transplants and 

treated with Hormodin tf.3. Ten cuttings of each clone were 

placed in each frame of the exposed unit. At the end 

of' twenty days, the cuttings in .t'ra.m.e l were removed m1.d 

exara.ined, The rest of' the cuttings were removed at the end 

· of thirty days. Only SL"(. of.' the cuttings died; the balance 

u:.rere callused a:nd abo'l..1.t one""third were heavily callused. A 

few cuttings appeared to be showing root initials in the 

callus tissue; but posit.ive identification of the tissue 

would have required 1n1croscop1e study. Again it appears 

that further tests·should be undertaken. Apple is propagated 

by budding or mound layering because of the difficulty in 

vooting cuttings by standard methods. 

Orapemyrtle; 'La.e;erstroeraia ind.:.tca 

01>apemyrtle is a wood.y d.ea.1.suous shrub which is quite 

easy to root by standard 111ethods as hardwood or sof'twood 

cuttings. !l:1he usual :rooting time f'or sof'twood eut;tings o.f 

this plant is between two and three weeks., 'l?hirty-one 



softwood cuttings we:re pla..ced in frac.'11e 2 o.f the e:icposed 1.1nit, 

and t'lifenty .. s:ix, or· 84 per een·t, ;r,ooted :tn eleven days. Root-

1x1g was vigorous as is shown in 1?.igure 6. One hundred plus . 

<.ruttings were rilade o:n J1.u:1e .30, 195.$, and processed.. Ten· 

cut'hir1g.s t·rn1"'e placed ·undor constant r.1ist i:n the gree:n.house 

propagat:1011 room,, a.net twenty cuttings were inserted in sand 

in the t;r,opical room of' the g:reenh.ou.se and sy:ringed by hanc1. 

Groups of twe11ty cuttings wa1"'0 placed :tn each f':L"a..1110 oi' the 

protected ·u.n:tt. All ct the c.n:i.ttings we:t"'e tr0ated ·with 

removed a,nd e.x.arni11(7d. Only one cxf t;he cutt1:n.gs tmder 1nist 

had d:1.edJ the o'ther eighty ... :n:tne wei"'e rooted to varying de ... 

g:rees. !1:-te ten cuttings 1.1.nd.er constant 11~ist; were all heavily 

l"'Ooted. One ... :('OUJ:>th o.f the eo11t1>ol c11ttings had died and. the 

bala:n.ee. were in 11a:r;1ing ste.ges of eallua development. !?o 

root initials had d.eveloped enough to be visible. 

W":tnte:r Jasm..i1:1e · i.s a lO"vJ g~ow:tr1g sent:t--woody pet"'e:nro.1al 

shrub that tends to tip laye.r (;IUi"ce readily, Softwood cut ... 

tings al.so root~ well in tour Ol" fi v-e 11eeks w.1.de1"' standard 

p~actices ancl t1"eta.ted wiifh Hormodin if2 or its equ:.tvalen1b. 

Cuttings collected aitcl p:roeessecl on June 30., 1955, wer•e 

placed i.11 group$ of •cwen~cy i:n each f'ra:m.e of 'bh.o protected 

test 11.:ni t and :tu t;l:le t:i."opi.cal gree11h.ouse for syringi:ng. . At 

the e:i:id o:r twelve daye, 45 pe:r eent of those in frame 4 had 

:rooted. ln fr$SJ1e ,;3,, only 2$ pe;r cent hait root;ed at Jche end 



Figure 6. Rooted Crapemyrtle Cuttings From the Exposed Test Unit. \J1. 
I\) 



of tll:u-teen days, and tht'ee euttings h$.i died; however, atte:t" 

to'tll'teen days in ft-w:ue 2, the outt:tngs we~e 75 par eent ;r,oot~ 

ed.1 :/ltld at f 1:tte,an days 80 peJ? e.'ent of the cuttings were· 
~oote'd .a.a · com,$Wed to $5 per cent of: those in the oont:rol for 

the es.me pe:riod. The 80 pelt? oent is seven to twelve pel? cent 

hi.ghe~ than l?QOtin.g pe~aentagee listed bf A:ve'r7, et; a,l (2), 

for f,01;1.J? to· t1ve weeks );>,ooti:ng ti:nie by standa1?d methods. 

In two ol"" t~ee weeks Ob.l?ysannhemti.m cuttings 'will ·root 

t;,eri,, 80 t:o 100 pet'· eent tiithout t:reatn1ent o:r with a ve'Yl'f mild 

t~eatm.en:t of .. indolebutyrie acid at concentrations ot 2.5 to 

l.00 PJm· in talc.· S:bl:. ,rutt1ngs were ma.de and 1nae:rted in 

t:i,Sllltl l of the ·exposed te~t 'Unit.· At the end of ten days 

the:s-e outtinge· we.l?e he,av:tl.y .rooted wtth some individual roots 

vangitJ,g <>YeF .aix ·s.:nches in length... · It was deeided to include 

this pJ..an~ i:n the ex.perilmcmtal. tests. Ou:bt:Lngs collected and 

p:roeessed on. June 29 • 195!>-, t11ez-e plaee:d. in the tram.ea oi: the 

p:rcrbee:ted 1c1.n1t and in the g:reenh.ou:se under eontrol eonditions 

in @?OUP"1 of' twenty to twenty-..-five~ All cuttings we.lt"e e-~$ .... 

1n19d ~t the end. .t;,f ten ··a.a.ya. Whete 65 pe:i, cent cyf the 

s,r:t.nged ~ontrols had rooted, 70 to 95 per ~ent o-:f' the cut ... 

tings u:nde~ m1at had l>Ooted, indieati1:1g a· more wapid :rooting 

;ii:'$Spouae U:nde~· mist than with syrlngit;J;gii 



or1 June 15, 1955, sepa.:rat(:H.:1 into two lots of twenty ... five crt.1.t ... 

tings, pl.aced in f:ramel.'!l l an.d 4 of the exposed test 1..mit·. 

tTllde'jf staxidai"'d propagation r.1etl1ods, this p.l.ant ar-oots 75 to 

60 per• cent in tbl?ee to .five weeJi:s.. Av the end of thiz,t;y ... 

tive · da;rs t?e.n1e 1 1 60 per c~nt; ·O.f "1:;l1e c·1itt,ings h$.o- ;i::,ooted, 

a:nd in fram.e 4 e.fter thh"'·t;;y ... ni:ne daye. 20 per cent ot the eut

tings had rooted, . The 11 ooted cut;tir1gs -~re:1:"e located :t:n the 

1niat areas wi,thin the 1':ra.u;r;es that 1Jeemied to give the be.st 

a:i?e dis<nissec.l on page 44 in propex~ sequence. It appeare that 

ft11"'ther ·tests should. be undertaken with this plar1t. 



SUMMAHY 

Cuttings of e<0rtain plants can be satisfactorily l"'Ooted 

tmdel'.' outdoor, pla:;stic covered, pro·tective str·uctures with 

the a.id :mist u1:1der the l::i.ot, dry, windy conditions preva ... 

lent in Oltlahoma in the su.nm1er. 

Best rooting J:>esponses W$re obtained f:i."'orr1 those plant; 

v·arieties which ·usu.ally respond well to standard propagation 

methods• However., in the plastic mist frames, :r,ooting was 

:raore rapid and better 1->oot systems were produced.. Your1g 

succulent tissue responded besrb. 

It :ts worthy of note that some rooting r0r:1ponse was 

obtained f'ro:m pecan cutti.ngs which are quite diffit'.mlt to 

root. 11:h.:e best response (16 per cent) 'ir!aS :frcm1 u:r1treated 

cuttings in a protected :frarn.e. 

On the other hand, the narrow leaved evel"[:r,:reens t;est;ed 

:tailed. to root as well under the mist as when handled no1"mal-

Durix1g the pe1 ... iod of max.im1.:m1 da:lly te111peratu1"EJ, the 

tenrpe:t."atu.re inside the frames exceeded standard Ol1."tdoor 

figures by 25 to 30 degr•ee.s and ree:o:rn.:n1ended gree.nh.ouse 

maximums by 40 to t~.5 degrees. Hmnidity was ro.ainta:tned at 

or nea1~ 100 per cont relative hmnidity when the systexa 11as 

operating properly. 

The iiA/' type of i'ra:ming and the cypress m~1rte~eial used 
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provecl quite satisfactory insofar· as their ability to with ... 

stand the elements, particularly the wind, were concerned. 

Likewise., the Visqueeu clear polyethylene plastic of 0.003 

inch thickness proved adequate for one season of use. The 

rooting r11edi'Ulrl t·ra.s fairly satisfactoryi but the surface 

d:1;.aina.ge e..djaee:nt tQ the units 1-tas not f·ully satisfactory. 

Mo disease pJ?obleraa were enoounter~d. 

01;}.rtain modifications as :i.:m.prove1nents :m.igl-it be suggested 

as a. result of three observations, 

(1) ':l'.111e square :t':i;,axue shape was not ef.fioient due t.o the 

cl:reu.lar shape of the misted a:rea., whieh left a dry area 

around the periphery, especially 111: the corners~ In a long 

bed, this :might be overco:m.e by overlapping :misted areas. 

For the ho:m.eowner ,. · a rot.1.nd, , para.sol shaped ft'a.me should be 

:i:nuch more efi'ieient i'or a single nozzle installation. 

(2) A cover of wire mesh (e, g., concrete 1 ... einforci.1.1.g 

mesh) would perhaps be as good as '.the mo1.~e e.x,pensive cji'press 

wood .fJ?ames i:f used. i.n conjunetion with a wind barrier. 

( J} . Ari :t:mproved n ele.etronic lea.ff11 so eonstruetec1 as 

to eliminate mineral salt depo.sits on the electrodes a...'l'ld 

intervening plastic plate,. would be highly des:i.rable. 

(4) The rooting media, and :mO:i?e particularly the sur

f ace drainage, need to :m.o.re a~lequately drain away the wate:r 

accura.ulation than was acco'm.pliahed under the conditions of 

this expe:riluent. 

This preliminary study indicates the feasibil.ity of 

such a. propagation technique u.n4e1" Oklahoma conditions and 
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1'3hould prove usef'ul to the commerc;Lal propagator as well as 

the hobbyist. 
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Wing Technical 5chool, Rio Ha.to, Republic of Pan
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lege of Bduea.tion, June, 1944, Ellensburg, Wash
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