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INTMMICTION

Niny nursery crops an prop&fti$4 mi»r glass. $«m rsqulrs only « fm

nwftks to root. Rooted cuttings are usually handled In one of two nethods.

Thay nay Im held over wtnlwr In the propagation bench or. In nost lnstaneas»

raMovad from the propagation bench, potted or flatted, and held under glass

until spring. At this time thay are usually planted In the field or sold as

liners. There Is a possibility that certain kinds of plants could be stored,

thereby elinlnatlng costly handling and maintenance operations, as Melt as

Mklng available for re-use additional graanliottsa space.

The purpose of this investigation was to determine whether certain

rooted cuttings stored at various low tenperatures will survive. Further,

will the plants be of comparable quality to those rmwi frm the prcpaga*

timi bench, potted, and held in the graanhousa.

KEVIEW OF LITCiUmiRE

On the basis of preliminary Invest Iget ions by Snyder and Hess (12),

long term storage of rooted cuttings of certain ornamsntel plants at low

temperatures nay be adventsgaaus to nursery production. Low teaperatura

storage of rooted cuttings In closed polyethylene begs has bean demonstrated

as a satisfactory method of handling cuttings of several nursery crops prior

to field planting. Rooted cuttings of Germandar, JmiUim StmmiUk* stored

et 3<» F for periods up to 167 days made growth in the field equal to control

plants lAlch had baan aalntained at a low temperetura In the greenhouse.

Cuttings stored at 31 F did not survive. Rooted cuttings of fmwi cusoidate

stored et 39** F produced plants comparable to those potted and maintained et



• low ta^perature In ttia greftniioMM prior to f t«td planting. Rootaci cutting*

o*' rftfnfggfWt SSBMilM. hlbernlca and two vartatlet of Xduij. oceldaatmiU

(PYrWiialll mi llfltell) »torad at jf F, 35 F» and 39*^ F did not grtM at

«fa1t 4MI thota iMMMllad by usual nurtary praetlcat.

Studias aada In Michigan by tfldwyyar (2) on rootad cuttings of Syl^t

mmM mm* Imm, ***"»^***' Mi imii anttOLiniii. ««^ ttorad baro root

In pelyethytane bags at tw^paraturas of 32^ F, iiO*^ F, and 50** F froa July 2Sth

MRttl Novai*ar I9tli — a total of 117 days. Storage of Tsmus in non-parforviad

htm resultad In 100 par cant survival; at ttO^ F, 80 par cent survival. Storage

«# tawis cuttings at 32^ F resulted in 100 per cent survival, but nada poor

ffrewtb. Storage of Iimbs cuttings at kO^ F resulted In 100 per cent survival

and nada vary vigorous growth. All plants stored at 50 F died.

Investigations by Mastalerz (6) showed rooted and unrooted cuttings of

several English Ivy varieties were stored successfully for five weeks at 31^

F. Stored cuttings bacaas established In soli and dawelopad new shoot growth

M fast as unstored cuttings.

Mastalerz found tiMt PhMfl^BirgmttBhttlMfc ^ap* tvy (CIssus rboablfolIeK

RMftroo Vine (Clsaue anfretleaK Pr«yer Plant fHaranta Im^MieMf Kardmue^ia) .

Rex Begonia, and fiHiOlU AIaIM ili not survive stor^e traatMent at 31^ F

to*0**F.

Cuttings should not be stored bayend an aptloMi length of tiae, which

for Ivy appears to be five weeks.

tfi*»yer (III) has worked with various cheiRicals to prevent aold on stored

cuttings: however, his resulu have not baan published. Chealcals used include

sodttfi o-phenyt<viiaMta at a 20 to 30 laeaad dip on the cutting at a concentra-

tion of between .1-.25 per cent keeping the roots free of the diaailcal; berw



In a ftv« to 9\tfitt pmr cent solution which It eaipotod of two parts of borax

«Mi om part bortc acl4; dtphanyl l^pragnatad flltar paper using .08 ml 1 11*

fraas of active Ingredient per liter of water, (this Is then dried and In-

serted in the package); Thiourea three per cent solution; KaratiMne one per

cent solution, and Ci^tan five per cent solution. The various chenlcals seeai

^Ite promising iM»th In the prevention of storage aold and upon further growth

and developMSftt of the plant. Juniper cuttings that have bMM stored slnoe

last fall ere being imd. These have been Inserted in the rooting Msdltas

fro* ttas to tiaa to detenalne whether or not plant naterlals can be stored

over a tang period of tine and still be eiipeeted to root and grew. These

cuttings have been stored at a teii|>erature of <iO F with edded hwldlty.

There Is no indieetion of Mold in the euttlngtt however, they have not been

stored in closed polyethylene bags, either rooted or unrooted.

Qrandfleld (3) found that alfalfa seedlings stored well. Seedlings

dug In June were washed, the tips cut off eight Inches below the erawn, md

the tops trlnned so as to leave very little ^'^••n fluiterlel. The plants wer«

hardened by piecing tha« at 50^ F for three d«ys. They were then ptaeed In

storage at lower temieratures. Ninety-two per cent of the plants held •«

kO-kZ^ F end 90 per cent of the plants held at 52-3'»* F survived five Months.

This Method Mahss It peeslble to propagate two crops of alfalfa In the s«e

greenhouse space in one winter for transplanting in the spring.

According to TImmbs and Moore (!}). tciiate seedlings grown In (Seorgia

were shipped to Indiana and atered at appronlMately 70 F for seven, five,

three and lere days befora being set in the field. All the plants were two

days in transit eMcept these set lanedtately which were three days In transit.

For each storage period, one group of plants had the roots Moistened by a dally

dip of five to ten minutes in water and a second group which was not Moistened.



Vm fMults obtained In \$k2 ihowd that th« Mrty growth at aMtiirafl by mM-

ber of }mm/m% pr plant and aarly yiald of those plants held longar than thraa

days Mara significantly raducad whan nmniiiaJ with those plants held for thraa

days or sat ianadiataly. in total yields no significant differences between

treatments ware obtarvad.

Worthlngton and Scott (15) evaluated the use of polyethylene liners for

storing strawberry plants under eomaarcla} storage conditions. Storage rooms

ware maintained et 30^ F, plus or minus ena da^rea. Thrae icinds of packages

mm aoi^rad: (1) standard wire-bound crate packed with moist spfcafma mast,

(2) standard wire-bound crate with polyothytema liner and moist sphagnum moss,

and (3) standard wire-botmd crate with polyethylene liner but no moss. Nine

vartattas mn tested. The polyethylene liners were not perforated and wara

not sealed, merely overlapped upon completion of packing. The storage period

rangad frem alght to ten months. Plants stored In crates with polyethylene

liners, with or without sphagnum, ware superior In leaf and root appearanoa

to plants stored in sphagnum rooss in wire-bound crates without liners. Ito

daeay was found in any of the plants stored In petyathytane liners without moss.

According to Hadar and Petdman (5). strawberry plants subjected to alternate

fraecing and thawing temperatures during storage will undergo carbohydrate con-

version (starch to sugar) and apparent Increased rsspi ration. This led to a

physical wsakanlng or exhaustion of plants leading to ultimate death.

Haff and Uemis (10) stored French marigolds at 40^ F and 33** F for 17,

21, and 23 days, duplicate lots were wrapped «s follows: (1) with waned pa^r,

(2) cloth, than matst mass, and finally covered with wMcad paper, and (3) with

brown paper. Franeh marigolds stored better at U0° F than at 33® F. Tha

flowers wrapped with waned papar ware bast coMercially. Low turger pressure



broiigkt «bout by ttortng without Mttttr sloMatf 4om aaturity m4 IncrMMd fcte

lif« of tte fiomrt at rooa t«^p«r«tur«.

CarMtloM mn tiw floNvr* first studied tii tlM rvtMrcH trials of Pott

«Rtf Fltdttr (II). Th«y oonflnitd ttM flndlngf of Ntff tlMt carnation ftowar*

could ba ttorad for periods of at laatt ona nontli at low ta^paraturaa In iry

pack; that la, wrappad without addition of noiatura, with no aasantlal radue-

tlon in quality. Savaral varletlas ttorad In axcailant condition In dry

patka at 31 F for at laast ona nenth. Panpom chrytanthaauat ttorad at 31^ F

in dry packs for a month or nnra. and ftowart leapt froM tavan to tan dayt

follwing ramoval from stora^a. ftotat, varlaty Battar Tinas, ttorad for

parlodt of 18 or lata dayt undar tba low tatuparatura-dry storaya <8adUiaM»»

opanad noratlty and tattad fiva 4ayt at rooa tanparatura. Otiiar flowars storad

inaaattfully wora Lily of the ValUy for thraa weakt» Sardanla for tiiraa waakt

or latt. Tullpt for al9ht waakt, Oaffodllt for tMo waakt, and othart.

Nattalarz (7) found that rootad chrysanthcMWiR cuttingt ha Id at 31* 1^

for four to fiva waakt flraw at wall at unttcrad cuttlagt. No dlffaranaat

«iara notad aftar ttorapa with sovorai varieties grown at cut flowort. If

ttorad longer than fiva wtakt, daaay of foliage becaM a problaa.

No eomtttant dlffartnaat In height or weight 30 dayt aftar planting and

at Maturity wara aotad katMtan ttored and unttorad cuttlngt. Varlatlal dif-

faraaoet or the type packaging Material, aallaphane or polyathyiane, did not

influence the ttifbt variationt between the ttored and unttorad cuttingt.

laatad euttlngs of Chrysanthetam, Bomaffon DoIum, were wrapped In pol>'«

ethylene and storad fran thraa to fiva waakt. Aftar ttoraga five cutttagt

were planted par tlx-Ioch pot and grown at 60® r.

Oiffareneat with patted chrytanthenuwt batwaan stored and unttofwl



cuttings were tImtUr to thoM for cut flowers and Mere not stgntf leant. Four

adMitlooal groups were stored with results comparable to those alreadhr prasantad.

Mlkkslsan (9) found that chrytwthaiiw cuttings held at 31-35^ F could ba

held satisfactorily for two to five waeks.

According to Hastalerz (8), polyethylene Is the nost suitable of all tha

plastic fllMS tasted for holding carnation cuttings. It Is flexible, easily

sealed with Scotch tape, and does not absorb water from tha cuttings. Tha

outstanding feature of polyethylene Is the fact that ftMaa readily pass

through It while tha escape of water Is prevented. Scorching, due to lack of

CMygan, and drying out of plant tissues baaauta of malstvre loss do not occur.

Polyathylane bags are re-usaabia while packages made from shaatt taatad with

tape are normally discardad.

Curtis and Rodney (1) found that traces of ethylene, on the order of

one p.p.m. In the atmosphere of the storage room, can do serious damage to

dormant nursery stock of applas or pears and perhaps other species at cold

storage tavperatures. Damage consists In characteristic lesions, abscission

or death of buds, and death of stoma. Fears are particularly susceptible to

A tamparature of 35 F for about two months Is required for synptoms

on paars. Plffarawtai In ethylene concentration batwaaa one p.p.m. and tan

p.p.m. do not greatly alter the required exposure period.

In tha range of cold storage ta^paraturas used, tha tamperature factor

o
has great affect. As compared to slow development at 35 F. laslons davalop

o °
tbout four times as fast at ^ F and seven times as fast at 55 F.

Vrlght, et al. (16) has given the recowmanded tamperaturas* relative

humidity, and approximate length of storage periods for cut flowers, florist



ffrMMt and both root«d wtd unrooted chrytMtlHNRum and carnation cuttings.

Storage and packing recw

a

ndationt and related information for riiizo«e»,

tiiiMirt, roots* buli>s, eonas. and nursery stocio are given. Nursery stocks

•torad include deciduous fruit trees, shrubs, and rose plmts.

Kiplinger {k) found it necessary to nalntain a light Intensity of about

50 foot candles to rsduea te«f drop on azaleas during storage at ^^ F.

NrmOOS AND MATERIALS

Seven species of plants were used In the tests. Tliete included IflMl

uLU cion tiisisi. smnam. him^^pviyw*. Um aaoM. cion buiiata. ^u^
tUBBtftatrl. fYfiiinthf SSSSism. MaBOL Ainlflerus horizontal is. and Jmo.

imtliitl* "nie euonynus, pyracantha, and Juniper cuttings iMre taken fron

plants located on the ea^fMis. These were inserted Into a rooting MdlM

SepteMber 17th, Septairiber 30th» and Noveaber 6th, 19S6. respectively. The

azalea, Imi. HtJjL don ttifiiSb wd Ilex cuttings were leaported from New Jersey

and inserted into the rooting nediun on Septaaber 20th, ld56. The Tamis cusel>

lidUlware purchased as rooted cuttings from a nursery In Maryland.

All cuttings, with the exception of the azaleas and Tamis ffiWltfttll Mare

traalad with i>ow Nunber t Noraone powder and Inserted In vemleulite. The

azaleas were not treeted with a horaiona and were rooted In peat moss (Plate p.

^^ Xinii. WLLt cion Hicks cuttings beesM Infested with a fungus,

BIlliWMtllfl IfiiML «<dilch was determined by a culture test. They were treated

with a Captan solution (two tablespoons per gallon of water) by drenching the

rooting medium. The plmts were retarded, but 80 per cent of them rooted wall.

As ttf varieties of cuttings rooted, they were processed and stored.

The rooted cuttings were stored In four storages, plus a control plot held In



EXM.AMATIOM OT PUTE I

Cuttings tnt«rt«d In rooting iwdlun.



PLATE I
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tiM trMNheuM (T«bl« I). Storage tneludttf tlit folloMtng: (1) appl« ttorag*

fm htld at 36«3d^ F, (2) •gronony ttor«|« nm teald at 39*^1® F, (3) eoMnti

ttarifa In a ttoraoa eallar held at 36*54** F (Table 2). (<»} buried In the toll

•t a 12 Inch depth at varylns soil teeiperaturee In e lath house (Table 2), and

(5) control group held In greawliome tiMwe.

^reeetslng for storage was as follons: Each species of 250 plants tested

iM« divided Into five groups of 50 plants each. These groups of 50 plants

were subsequently divided Into two lots of 25 plants each. Twenty-five plants

were leasrsed In a dtluu solution of Captan (one tabte^Mon per gel Ion of

water) to control fur^i. The renaintng 25 plants in each group were not

treated with Captan. All of tiie rooted cuttings* with the exception of the

azaleas, were stored "bare root;" that Is, without Mterlel surrounding the

roots, the aaalea cuttlni^ ware stored with the peat inoss rooting medlun

Intact stnea it was lapossible to rewove it without Injury to the root systaw.

1Wenty*f ive plants treated with Captan were placed alcmg with a aarfcar in a

potyethytaaa bag and tightly tied with twine; the 25 non-Captan treated plants

ware placed In a polyethylene bag without a Marlcer and siailarly tied. These

hags than were put into storage (Table t and Plate II).

The roalad aattingt used for the controls were potted in three' inch rose

pots (Plate II). The controls were held In a 70 F greenhoiMe. A soil relxtura

of M> parts stsrillaed soil, one part peat, and one part sand wm used. The

axalees were planted In three parts peet noss and one part soil. Daily water-

ing md one liquid fartltistng was given the control plants. The potted

asaleas received an af^lication of iron end sulfur to prevent chlorosis. The

plants in storage were Inspactad frequently by observing then through the clear

polyethylene bags.



TabU 1. TanptratiirM m4 ttoragt tfatM.

n

R«oui MUlngt Data storad :

•
•

Oays in storaga

lit—1 IfffiflM

EuonyniM Hlautchovfeut 56-52 12-16-56 153
PyrauMtlMi cocefnM 36-52 12-16-56 133
ll«K eonv«NZ clon bullata 36«5* 12-29-56 127
AmIm fclMdaflrt 56-5^ 1-25-57 102
Juntiwruf bc»rlaKWta1lt 56-52 1-25-57 91
Tamit eiit^i4at« 56-5^ 2-6-57 81
T«Mf Mdia clon Hiekt 36-54 3-2-57

L

18

iMiiyaMg itaittcbovlcus 12-16-56 133
Pffuctnthi coeeiAM 12-16-56 133
Hex eonvAMa eloti bullata 36-58 12-29-56 127
AxalM ttlnodatflri 56-38 1-25-57 I8S
<hmtpanw Iwrlnwitallt 56-58 1-28-57 fl
Tamis cusp idata 36-38 2-6-57 n
Tamis aadia clon Htckt 56-58 3-2-57 81

AucMMi i0Uii nftLui

Cuooyaut Klautchovicut 55-41 12-16-56 133mPyraeantha eoeeinaa 59-41 12-16-56
Max oonvaxa cIcm bullata 59-41 12-29-56 127
AzaUe hinodaflrl 59-41 1-25-57 102
Junlparus torlxontalis 59-41 1-25-57 91
Taxua empliata 59-41 2-6-57 99
T«ata gndia clon HIckt 59-41 3-2-57 63

teoUKi ftl JLC' tetH
Euonyaws flautdiovlcut 12-16-56 133
Pyracantlia eocclnaa 12-16-56 133
IliM anwrawi alan bullata 12-29-56 127
Axataa hinodaf Iri Nona bur lad ••Mt «»«KW

Juntparut kortsontalU l«4$-S7 81
Taiittt oiipl^ata t-6-57 95
Tamia latdla clon Hicks None bur lad

iEiMtimi jBBtrit

KuaatyMua klautehovicus JP-18 12-16-56 133
^racantlia cocelnaa »-98 12-16-56 153
il«x convaxa clon bullata 70-9© 12-29-56 187
Azalea hinadafirl 70-30 1-25-57 102
Jualparua horicontalli 70-98 1-25-57 91
Tanat eutpl^ata 70-90 2-6-57 93
Tamt HMdla clon Hicks 70-») 5-2-57 65

1

1
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T«b1e 2. Coanoo »tor«i« and outsit t«ap«raturftft.

"T • -J J. • •

: Mtsid* : Outside : Conmon OMtslda : 0«iUlda : Coenon
Day : MRilMM : MiniMM 3 storaga : Day : maKlnMi : nlnlaua 1 atorafla

: F. tenp. : F. u«|i.
•

: In cave F. ta«p. : F. taa|». s in cave

•«•
55 23 18

•^^
11 4 88

17 k7 21 S8 27 29 6 18
18 ^ 10 18 |8 80 16 18
19 H 34 18 9 88 10 88
10 51 27 18 jp If •4 S8
21

22 8
31

30 IS
31 34 23 8i

23
2it

38
37

25
17 8

Fab.

8
25 81

25 49 16 18 8 88 81
26 58 28 18

I
1

88 9
27
28

59
50

30
37 S § 20

30 8
29 60 30 18 « M 28 88
30 63 24 s

I
^ 33 88

31 48 15 18 9i 36
9 68 35

87n-
H

84 s
10

11

58
51

30
81

t 19 18 12 57 29 87
3 54 33

S
13 68 25 87

k 35 27 14 SO 29
5

U
24 11 15 53 35 H

4 30

s
16 53 20 &

7 47 21 17 63 25 88
• 44 33 18 18 57 31 |i

9 39 5 18 19 40 22 88
10 18 -1 18 20 43 25 88
II 18 15 S8 21 42 20 81
12 39 16 41 22 20 13
13 17 10 41 23 27 15

g14 86 4 4t 24 46 27
15 12 8 42 25 57 33 88
16 19 4 41 26 50 28 M
17 33 13 48 27 53 80 C
It 58 15 48 28 55 84 88
19 43 23 48
20 54 30 48 Waf.
21 61 31 37 1 58 24 id
22 31 13

U
8 47 29 s

23 28 4 3
i\

19 n
Zk 29 15 38 4 36 1
25 21 2 39 f m 98
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Tiiilt 2. (eoAcl.)

•

: Outsid* : 0ttUi4« : Coomon
: :

: : Outfldtt

: :

: CoBwon
ftay t ntKlaiM i •liilaun : storage : 0«y : flMMiflMM i MlnlMii t ttorait

:

•

f. temp, t

•

F. tMRp. : In tmm
•

F. tmp. t F. tw^.
«

: In cw

n- 40 26 s %•
53 42 41

7 3S 16 n 16 61 41 4i
8 It 15 18 17 63 52 41
9 S3 20 39 18 88 St 48
10 75 42 39 19 78 63 s
II 78 48 40 20 75 47 48
ta 74 30 40 21 70 56 44
13 79 54 41 22 77 57 48
t% 73 30 42 23 71 52 48
15 S6 22 36 24 77 18 48
16 72 34 36 25 80 St 98
17 66 44 36 U 73 56 18
18 9S 36 37 27 71 47 18
19 92 31 38 28 74 S6 It
ao 55 29 3S 29 70 98 18
21

22 §
39
37

40
40

30 78 58 It

23
24

43
44

37
35

40
41 n 81 SI 18

2S 35 30 41 2 71 10

826 48 as 41 3 66
27
28

55
57

88
33

41
41 5

64
70 5 t

19 9t 36 42 6 73 18 s
30

31
98
53 S

4a
48 I

77
77

SO
17 s

9 77 81 s
auii

52 48 4a
10

It

71

57
98
18 8

2 5} 48 42 12 82 B 14
3 41 17 42

W^

S U 8 43
43

6 56 m 41
7 50 96 42
8 53 84 42
9 56 98 42
18
tl

72
6t 8

42
38

It
13
14

8
56

tl

S
41

41
42
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Iht •Monymt mMI pyracantha (stored for 133 day*) and the JunliMrut

(stored for 91 days) Mara plantad In the f fetd. The plants were

atfllit lodias apart In row Ii0 fnetias apart. The rootad cuttings fro* storage

mi tlie control plants were set out In a predetermined smiianra The rows

Mara approximetety 50 feet long. One Captan treated plant froro each of the

fovr storage conditions and a control plant Mere set out In a series of five

plants. This was foUwied by a replication of five plants that were not treated

with Captan. This procedure was rapaated for all the plants giving 50 replica-

tion* of each variety.

Men (stored for 127 days), aialeas (stored for 102 days), TfiuL

MlftUttft (ttared for 93 days), and UnaL BHUa cton Hicks (stored for 63

days) ware planted In the lath house. They ware planted on a six-inch by

six-inch spacing. The arraggeitent In the repHeation was the saM as the

•iMinpMi, pyracantha. and juniperus. The azaleas mn planted In a bed of

PMt «att. The IjHttLMiUA f^on Hlf»f ^nd the azaleas did not have plants

In burled storage.

RESULTS M» DISCUSSION

Rootod cuttings of EyMMwaa klautehatriiH,^ ^rs, ,tored for 133 days.

Mian the cuttings were takan from storage, those that had bean stored la tlM

tpple storage roo» at 36-38** F and those that had bean stored In the egronony

storage at 39-«H F were defoliated. This was thought to be due to ethylene

gas that had bean given off by the apples In storage as reported by Curtis

and Rodney (I). The rooted cuttings held In the agronony storege had been

held in the epple storage for 25 days awaiting the availability of the Agronoay

•toraga. The roots and buds appeared cjulte healthy. Miile cuttings In f**-rTtm
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stor«fl« rtt«liwd tfc«lr t««v«t, tiMy appMred slightly wtltad at th« tiM of

plimting- Tha root color of all ttofwf plants was broMn tthlle thosa in burlad

ttaria and tiia pettad controls rasMlnad white. Hany of tha brown roots showad

white tips indicating som root growth had occurred during all storage. Tha

control plants varied In tha anount of growth made, from a few to several

Inches. Tha control plants at tha time of planting had a daettlad advantage

in slaa and vigor {P\9f III). Sixty-two days after being planted, tha

plants ware chacicad for survival, eonparabla slaa, and vigor. Survival of

tha plants In storage was fairly pood (Table 3).

It was possible to identify tha control plants In some instances. The

plants tahan frm storage were vigorous In appearanae and growth and in many

instances were comparable to the control plants. Plants from cianmuii and

burled storage seamed to have made the greatest aaount of growth with the

aweption of the control plants. The ethylene ges nay have retarded plants

held In tfie apple and ^ronomy storagas.

Since there is not a great difference in meny instances between tha

ttorad and control plants. It may be thay will be of con^arabla quality by

tha and of the current growing season. Storage of eaonymus rooted cuttings

than may ha feasible.

ftoriMIR^ SaSiiMm MMBAI reatad cuttings were stored for 1)3 days,

liian the cuttings were taicen from the apple storage (36-38® P) and the agronomy

Storage (39-41 F), they were partially defoil eted. Oofol let Ion was thought

to ha diia to tha ethylaaa §m givmt off by the apples In storage. Rooted

cuttings held in the agronomy storage had previously been held In tha 4^la

storage for 25 days Malting tha avaltabtllty of the agronomy storage. Cut-

tings held in common end burled storage appeared to be in the bast coodltlon
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of tN« stored plants at ths tiM of pisntlns to field conditions. Cutttnft

In thM« tter«|M rotalnnd tliolr Imvos. iUwts of all plants that kad baaa

itorad aaaa^t tiwta kiirlad appaarad Urown. Na aaw root growtfi was aotad.

Tabta S. Survival of after 62 days In field.

Storage

• •
• •

t t

I Treatnant
• *

No.

treated :

•

No. :

survived :

:

Total
survival

: Per cent
: survival
«

Control plot
in 9reanho««a 10 <i8 ii8 96'

Appta-storafa
36-38** F

Captan
Nen-Captan 25

a
22

M n

g5J87
.fra.a Captaa

lion*Captan
2S
25

21

22 k$ M
Camnn storaya Captan

Non-Captan
25

25
It
n ^ m

turied storage Captan
NQii«Captan

15
25

25
25 kS il

Control plants broiten off by watering end cultivation.

The control plants Mhidt were potted and held in the greenhouse had aada

vigorous top and root growth and were «teh larger in all instances than the

rooted cuttings fron all storage conditions (Plate IV).

It waa observed that plants held In the apple steraga (36-38 F) and

the agransMy storage (39-41^ F) had the highest mrtallty rata, possibly

due in idiole or In part to exposure to ethylene gas (Table k).

After grcMing in the field 62 days, the control plants previously held

In tite greenhouse siMMad a distinct superiority In survival, vigor, and

especially oMRparable siae. it is indicated that storage under these
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condftiont It not • •attsfaetory nethod of haniling pyraeantiw. It appears

that pyraemtha cuttlngt thauld ba handlad in tha usual mannar; that It,

ptantad In eontalnart and hatd ovar winter under glast until the following

tprlng.

Table k. Survival of JUdwLL after 62 days In field.

Storage

: :

t :

: Traataant t

i :

No. i

treated :

•

No.

survived
J

Total
I survival

: Hr cent
: survival
•
•

Control plot
In greenkouia Nona SO m ^ ^^

Apple atorage
56-38** F

Captan
Non-Captan

25
25 1 V tk

AgroMMy storage Captan
Non-Captan

25

25 7
21 «l

Cmipii storage Captan
Non-Captan

25
25

n
at

kk m
Burled storage Captan

llo««<aptan
ts
25

9k
8^

M n

^Control plants broken off during cultivation.

Juniper reatad cuttings were stored for 91 days (Table I). Cuttlagt

fras all storage eonditlons retained their leaves. The roots of the stored

cuttings appeared to be brittle at aany of thaai had hralien off during tha

tiaa of storage, pottibly due to handling. Tha control plants had Mda root

growth while being held in the graaidiaiita althaugh little top growth was noted,

Sixtytwo days after being planted In tha field. It mt noted that plants

fr«B all storages had approximately tha taaia parcantaga of survival and siaa

(Ti6le 5 and ^late V) . Juniper cuttings stored at 39-^1^ F had the highest

per cent survival.



»

TiibU S. Survival of Jiiaffi^rtff karl^putmU^ «ft«r 61 4«yt in fl«ld.

i I No.
Storage : Treatnent : traatod

i I

!

No. Total : Hr oaat
•urvlved : survival : turvtval

i I

Control plot
In

Appla $tor«9a

^ron^ Goolar

CaaaoB ttorapa

•vrlad ttoraga

Captan

CaptM

€«pt«n

Captan
Non-Captan

50

15
15

15
25

as
25

25

10

t«

20
21

15
14

15

13

H

ill

17

li

7%

Tlia control planu in nott Instamas appaaroU superior In vigor to tlia

roetad cuttings that bad kaan stored. With careful handling. It «ay be

feasible to store Juniper rooted cuttings at temperatures betkMon $b^\^ F.

fiillH lllmiillllrl rooted cuttings Mere stored for 102 days (Table 1).

Rooted cuttings In alt storage conditions were partially or eoapletely de-

foliated. It was considered to be due to Inadequate light as OMplained by

KIpllnger (k) . Even under nursery conditions, too lauch shade during winter

omitlif will often eatise defoliation of over-wlntertng planu. Oofotlatloos

possibly wert aided In the apple storage groups by their OKposurs to ethylene

Cuttings of all stored groups sppearad aiwut the sent. The control

plents on the other hand were far superior In else, vigor, and survival

(Plate VO.
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ô
<o

u<

I

a

on . . -^ >• -rs •
"





28

>
lU

-J
o.



ON«rv«tloMi tlMwwi r«tfe»r low survival tn aII ttorsd grtrnpt (Tabttt 6).

After 50 days all ttorwi cuttings pt«it«d In th* l«th iiout* iMtf ImM 0ut»

bitt iMi not wmi% any IncrMS* tn tfie mni tppnrmi to l«ek vigor.

Ti61e 6. Survival of lulm tlltllrfHtr! ^ter 50 days tn the latli ttovaa.

Storapa

: :

t Ho.
t traatad :

: L

:

Ho. I Total : far cant
survfvadi : survival : survival

Control plot
In graanhouaa

Ai^la-StoHVi
36-38" F

AgroMMiy eoolar
39-*>r F

Cwwuii ttoraia
36-54° F

*j^

—

Nona

entail
Noii<apt«n

Captan
HoA-Captan

Captan
NaiHUv»taii

19
as

II

10

21

18

If
18

n

n

too

n

It ippaars that with tba ralatlvaty low par caat survival. It would not

ba faasthia to store asalea cuttlnea uadar tha storage ae«dUlaii» uaad. Con-

trol plants held In the graanhouia aalnulnad thatr larger stse and vigor.

At «ait aaaleas Bre sold tn the spring as liners, It Is necessary for thets to

Make as nuch growth as possible. They eontlmia to grow «dien planted out In

tha spring. It would* In neat Instances, be Inpossible to sell them unless

grown In the greenhouse ever tha winter at tha top growth of the stored plants

would ba nearly tha saa» slaa as whan they ware inserted. Storage of azaleas

ay reterd the plants as mich as the loss of a full growing season.

Uwa WtUl clon UislBi, stored for 63 days. ImU, cManidate. stored for

93 days, and UmmUM,*^^ tZUliitA* stored for 127 days, did «|utta wall



wid«r alt storage eondtttont (Tablat 7t 8. ami 9). Nona of ttiata varletlas

wira tfafolletod (Plates VM, Vlll, IX). The Hides Yew and I tax control plants

ada slight top and root groMth. Tha ^fffflW tMUfJlti control plants appaarad

fraawar but naM growth w» not obsarvad. All of tha stored cuttings In both

variatlas survived; howavar, ona Tawis cusnldata control plant diad. Ilax

ertailty was very low, only a few plants diad in storage.

T«bla 7. Survival of Ilex don iuyjJjUl. after 52 days in lath house.

: : t : :

} : No. : No. : Total : Par cent
i TraatMMit : treated : survived : survival i survival

J I i ii s

Storage

Control plot
In firaaahousa

Agronony cooler
39-'>l*> f

CoNMon storage

Buried storaga

NMi-C«ptan

Captan
Noo'Captan

Uptan
Non'-Captan

50

25

25

25

25

2S
25

25

25

25
22

2$

50

<i9

SO

100

too

98

After being planted In the lath house for 52 days, tha ttlcfcs Yaw and the

Hally plants were observed. TlW IMinl^irt ^"^ obsarvd afur k7 days. It

was laipesslble to deterailne differences In the stored and control plants of

these three varieties.

Fran tho range of storage conditions, the per oent^.turvlval, and the com-

parable quality of the stored rooted cuttings to the control plants, It appears

that thesa varieties aay be stored satisfactorily on a coMerclal basis



SI

(P)«t«« VI it m»i IX). Snydsr md ttots (12) found that rootad cuttings ttorad

•t )9 r wd« trwtfc In ttw ft«M coatparabla to thoM rootad tutttngt pottad

md MlAtatned at low ta^paraturas In tiia fraaaiioma prior to planting. As

tliara wara no diffaraneat notad, at laast in tha first taatoiiAs grokrtti. tlm

and affort «ay km $mmi b>f liaiidllag plants In till* moMr If ada^Mta ttoraga

facllitlas ara avallai>1e.

Tab la 8. Survival of <^lon tUSlHi •'tar 50 days In tba lath hoi»a.

$toraga

Control plat
in graaniiousa

^la^storaga
16-38** F

S3in
eoalar

Conawn storaoa

t No.
Traalaant t traatad

Ho.

survlvad
Total : i^r cant

survival : survival

i.

Captan
Maii-Captan

Ciptan

Captan

m

25
t$

2S

»
25

as

n
m

so

50

19

too

toe

100

100



It

Tibl« 9. Survival of JmA. ^^f^^^^^ «fter kj (l«yt In th« lath Nouaa.

• •
•

• • No.

1

No. Total
:

: ^r cant

Staraga ! Traatntat :

• •

traatad : survlvad
*

1

turvival : turvival

Control plot
in flfaaMWRMMi

50 ^ h9 n

Apiila ttoraga Captan ts n
$0 100S^J«*F Naa-Captan 25 m

A^rjj^ -olar Captan
Nea-Captan

25
25

n
u 50 100

5258r-^ Captan » V
50 100

Nen-Captan n n
•arlatf ataraga Captan 25 15

50 100
Nott-Captan 25 m





34

>
LLl

—I
a.





36

>
UJ
t-<
a.





38

X

Ul

5



19

SIMNAKY AMI COMCLUSIOM

TNnw tMU Mir« ccmducted to dstarnlmi If cortain spoclas of plants

MMild turviva at low taoparaturas a* roacad cuttings; furthar, would tha

•tanMl plmiM i>a of eaa(parai»ta (quality as thosa hald undar glass.

Savan spacias of planu wera tastad. Cuttings of ImMLMUA clon

msMi^ immOL HtWtttlWtffiltl. JJM mstaUL clon kitHJjuSJb tXikUL hlaodaatrt.

Pyracantiia fflm|l|i lalaadl. and Jual—rua horiaoataUs wara obtalaad and

Insartad Into a rooting mBdlun. Hm iMBOLilMUitti cuttings wara puixhasad

rootad.

As tha cuttings rooted or wara nM^tvad, thay wra packagad In non-

parforatad potyathylana bags, saalad, and put into storaga. Storaga eondi-

tions includad (1) appla storaga roast Iwid at 36-38® F» (a) agronaay storaga

Iwld at n-t*}^ f, (3) coasttn storaga In a eallar iield at 36-5^^ F (Table 1),

and Wi burlad storaga at a 12 indi dapth In a lath Imusa at varying soil

ta^paraturas (Tafela I) . A control group of aadi spacias was potted and bald

In tha grasnhauia*

Ika anowyaas and pyracantha (stomsd for 133 days) and tha Junlpanis

cuttings (stored for 91 days) were planted to field conditions. The plants

wara spaced alght Inchat apart In rows ^ Inches apart. The ilex (stored for

127 days). IMIUL fiOftUltA (stored for 93 days)» ZMti.mUa don MIeha

(stored for 63 days) and the axaleas (stored for 102 days) wara planted In a

lath housa. TIm cuttings wara planted on a six»lnch by six-inch spacing.

Tha auonywif , junipers, and pyracantha plants wara obsarved after being

In the field for 62 days. Survival coimts wara Mda m well as observations

regarding co^>arabte quality batwaan the stored cutting of each spacias and
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control plants from the gmmivoium* Th* Hiekt Y«h md Holly planu mr« ob*

MffiMd after 52 days, tha aialaaa after 50 dayt and the Japanese Yew after ky

tfayt In tiw tame maimer at the euonynus, pyraeantha and Juniper plants.

Tin cu^Idi^tff. laBli. OBAU ^^^ *<lcka. and lleK MBCMt clon bul lat^

stored cuttings nade favorflA»le growth ooMparable to the control plants, tha

Micks y«M (Flates VII. VIII. wni IX) had 100 per cent survival, while tiia

SHIlt flOfilii&i ^<^^ (»w control plwtt. Ilex plants had quite good survival,

ranging from ^k per cent to l(K) per cent (Tables 7. 8« end 3). The per cant

survival and the coaparabla quality of these three species under all storafa

Aenditions used indicates thesa varieties nay be setisfactorlly stored on a

«aaissrcial basis.

The stored Juniper cuttings ranged from 7^ to 82 per cent In survival*

while the controls had 98 per cent survival (Table 5}* Quality of the controls

was superior to the plants from the four storages. Juniper rooted cuttings

•earn to be a borderline ease. With careful handling, it may be possible to

store Juniper rooted cuttings. Juniper rooted cuttings held at iS-kt^ F had

the highest survlvel per cant of the plants in storage.

Azaleas had rather low survival (Table 6). Plents held in the apple stor-
o

am at 56-38 F had a '»2 par cent survival. This nay have bean due to the ethy

lane gas given off by the apples which ware stored with the aataleas. Survival

was 78 per cant in the agronomy grain storage. The control plants held over in

tha grsaidiema ware a great deal larger in size, had many side branches, and were

flaNarally far superior to the stored rooted cuttings from all storage conditions

(Plate VI). Stored cuttings after 50 days in the lath house had leafed out. but

made little growth. It would not be feasible to handle azaleas at these storage

conditions.
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Euonymus plants mn obMnnrf ift«r 62 days undar field ccmdittons. Sur-

vival parcentagat iiara high for all storad groups (Ti^le 3). Tha cuttings hald

tn tha coMmon and buriad storagas nada tha graatast amount of gronrth. It saam

tha athylana gas oaiy hava affactad tha survival and vigor possibly dua In part

to tha dafoliation of thosa plmts held In tha appla and agroncwy storagas.

Tha plants fron all storagas oonparad f«voriri>ly uritli tha control plants. Stor-

sga of euonytnus rootad cuttings may ba faasible imdar all tha storaga tanpara-

turas usad.

Pyraeantha rootad cuttings had Iom survival In tha appla and agroneny

storagas In Mhieh plants had baan aMposad to athylana gaa. Plants hald In

tamun and burriad storaga had good survival (Table k). »ua to tha superior

quality of tha control plants which Mara held in tha greenhouse, It would not

be feasible to handle pyraeantha by storaga, at least under these storapa con*

ditlons (Plate IV).

For those plants Mhere storaga Is feasible, there Is a possibility for

low cost, efficient handling until planting or shipping tins. Further, green-

house spaea nay be nada anfattsble for re-use. There is also a possibility that

cuttings may be held in storage to facilitate propagation; that is, (1) holding

of cuttings until adequate nuniwrs •m tafcan (2) handMs may not be ready when

cuttings ere ready to be tai«en from stock plants, and (3) It may be adv«iti«eeus

to store plants for a tine due to labor problams or other conflicts. Plants

may ba parttigad and made ready for shlpmant during eerly winter months and be

ready for spring delivery.

Careful consideration should ba given to the storage facilities used,

tetemlnetioo of products held in the storiga and the hermful gasaes they «ey

give off should be considered. Tests ware conducted on rooted cuttings in the



il>p!« ttoraj^ m It mm one of the ttora9» facilities wailebfe.

Even thoujE^ burled storage thami «Me11ent results in sons Ittstenees,

HMUre Is always the element of risk regarding Mtathar conditions. It Is possi*

i»le under sa¥er« weather conditions, rodent danaga, and to forth to lose a por-

tion or the whole of Hw crop.

Ctfttan treated rostad cuttings idiODied simitar results to non«treeted

cuttings In storage with the aweptlon of the pyraeantha. It Mas obsarvad that

pyraeantha cuttings stored In the apple and agaanemy storages had approximately

twloe as many non-treated cuttings die as t)K>se thet vMire treated with Captan.
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The purpotA of the tests conducted was to ^eteratliw If rooted cuttings

stored «t various low tenperatures will survive, further will they be of

«aap«r«bl« quality to those plants iMndled in the iwimiI aww rt that Is*

raiBoval from the propagation bench, potted, and held imdar glass. If storage

is feasible, tiMra Is tiie possibility of low cost, efflclant liandling of

rooted cuttings. Since aany plants require only a few weeks to root, green*

house space nay be «ada available for re-use.

IU)oted cuttings of InaUL «s<<l« eton Hicks. Taxitt cusoldata. jjjyi SfffTlftBi

cton ^sLliUJu jMBtBtrw fwriMfttiMtt &uUft htnffllwlrf hrrtHmtfii sasslauk

lalawdl. and filOBflMl JUMitaClJWl were used In the tests. Tmo hundred fifty

cuttings of each variety were dividad Into five groups. Each groi4» was then

subdivided into equal lots of 25 plwits eadi. Iteanty-f ive plants were treated

with a Captan solution at the rate of one t^lespoon per gallon to prevent nold,

tlM raMBlnlng 25 plants reealved no tnMlasiit. The tots of 25 plants were sealed

in non-perforated polyethylene bags and put Into storage. Alt varieties tested

were stored "bare root," with the exception of the asaleas. Control grot^s of

50 plants of each variety were potted and held In the greenhouse.

Storage for the rooted cuttings included the (1) apple roon held at
o

36-38 F, (2) agronony grain storage held at 39-^1 F, (3) cesnen storage

o
held at 36-5'» F and (k) buried storage which fluctuated with soil tei^pera*

tiires.

Rooted cuttings of JmUL WUUJL ^^<>*^ Hicks (stored for 63 days), Tamis

cuspidate (stored for 93 days) and Uxk fiMKSIt elon M1§SM. (stored for 127

days) were planted in the lath house and observed for survival and cocnparable

quality to the control plants. Data were collected appronlMtely 50 days after

planting. Survival was high on these varieties ranging from Sk to 100 per



oKit umter all ttoragt «ondttloA«. Rooted cuttings cemtmnA favorably with

tiM aontrol plant*. HmuUs {ndtcate that these varieties may ha suecMt*

fully stored under the abova conditions.

Euonyraus rooted cuttings stored for 133 days were planted to field con-

ditions and observed after 62 days. Survival peroMtages Mere hlfh for ell

stored rooted cuttings ranging fron 86 to 96 per cent. Control plants had

9$ fmr aant survival. Plants from storages conipared favorably In M»t in*

stances to the control plants. Euonynus cuttings appear to be a good pnw

pect for storage.

Pyracmthe rooted cuttings stored for 133 days ^mn planted to field

conditions and observed for survival and coapared to control plants after

62 days In the field. Survival under storiga ranged fro« k2 to 96 per cent.

Control plants had H fmr cant survival. Hie control plants were fw superior

In slxe and vigor indicating storage of roetad cuttings under these conditions

would not be feasible.

Juniperus rooted cuttings were stored for 91 days> planted to field con-

ditions and observed for survival and eoapared to control plants 62 days

later. Plants from all storages had survival percentages between 7^ and 82

per cent. Controls had 38 per cent survival. Roots appeared brittle and

any brotca off during storage or hendling. 11w control plants appeared nore

vigormis than those that bad bcM stored. It iMy be feasible, with careful

lMindllng,to successfully store juniper rootad cuctlngt.

Azalea rooted cuttings were stored for 102 days, planted In the leth

touaa* observed for survival and compared to the control plants after 50 days.

The rooted cuttings from the four storages had rather low survival, between

M and 78 per cent as compared to the control plants with 100 pr cent



•urvlval. Control plants woro Midi l«rg«r ondl aort vlsorous th«n tho cuttings

from storago. Auloas are not a good prospect for storage.


