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1.
INTRODUCTION

It has been suggested that the rooting reeponse of
leaf éuttings might be influenced by the time of day in
which they are made: It might be expected that leaf cut-
tings made in the morning when the starch content of the
leaves 1is léw would show less root develorment than
sinilar cuttings madé in the afternoon when the starch
content of the leaves would be relatively high, the leaves
having had opportunity te synthesise starch during the day.

Prorogation by means of softwood cuttings is often
carried on dpring the winter months when sunlight is of
low intensity and short duration. In order to prevent
excessive transpiration, cuttings are fregquently shaded
thus causing a further limitation of the light striking-
the cuttings during the rooting preriod. Softwood cut-
tings proprogated during the surmer months are usually
shaded. Kains (8) states that "Shading, especially of
newly rade greenwood and leaf cuttinge is essential to
success because the moiaturs in the cuttings themselves
nust not be greatly derleted." 7These conditions limit
the rhotosynthetic activity of the leaves of the cuttings
and consequently limit the quantity of carbohydrates
manufactured.

This investigation was undertaken to detormine the
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possible intluence on the rooting of softvwood ocuttings of
(1) the time of day that leaf cuttings are made, and (3)
the influence of the amount of light striking cuttings

during the roouting period.

GENERAL METHODS

Except for varying the quantity of light, comuercial
mathods of handling cutkings of the ylants used were adort -
ed. All of the cuttings were rooted in the greenhouse,
8and was used as the rooting medium.

Observations on light intensity were made by means
of an actinometer ordinarily used to determine light
intensity in photographic woike Although this method
weagures only the shorter wayve langths of light, it does
give a fairly close arrroximation of the relative differ-
encs between the various light conditions, The light
intens ity can be considered as being inversely prorortion-
al to the time tequired for the sensitimed parer to reach
the standard coler. |

The plantg and cuttings in continuous artificial
light received, in addition to sunlight, the light froum a
600 Watt electric lamp suspended about sighteen inches

above the plants or cuttings. This treatment raised the



temperature about 1° Centigrade.

Comparative starch cuntent was determined by treat-
ing the leaves, after the chlorephyll had been extracted
by alcohol, in a solutidn of iodine in potassium iodide.

The dry weight of the samples wasg determined after
drying to constant weight in & vacuum oven at 86° C.

REVIEW OF LITERATURE

It has been found by Kraus and Kraybill (11),
Btarring (35), Reid (18, 19, 30), and Schrader (22) that
a large content of carbohydrates and a relatively sm1ll
amount of nitrogen was most faverable for root development
of tomato cuttings. B8imilar results were obtained by
S8tarring (26) with cuttings of Tradescentia Virginiani, L.
Winkler (26) rerorts a direct correlation between the
gstarch content and rooting ability of grare cuttings.
Smith (24) noted a similar relationship with coleus cut~
tings. Carlson (2) found that the ability of Dorothy
Perkins rose cuttings to rxoot in humid air was associated

with high reserve starch content.
Miller (16) found that the starch content of the

leaves of corr and thesgeryiiws reached a maximum during

the afternoon and a minimum early in the morning.



Long (18) reprorts that the amount of carbohydrates shown
in leaves gradually increused from early morning until the
hour following midday. Kokin (10) found that the starsh
content of leaves was high#st between 12:00 and 7:00
otclock in the afterncon, the exact time-derending upon
the species of rlant uged. iason and Maskell (14) found
that the garoént&ge of reserve rolysaccharides of leaves
of the cotton plant was highest between $:30 and 541350 P.M.
Blackuan and Matthaei (1) state that the amount of
assimilation of carbon dioxide is a measure of lighs PO~
viding that tourerature is not a limiting factor. |
Hendricks and Harvey (7) found that the starch content of
Faster Lily leaves grovm under continuous artificilal light
was 6.41% as compared to 3.36% for leaves of rlants growmn
in daylight. Pfeiffer (17) states that "In plants with
longer licht duration, there is aﬁ increase in carbo-
hydrate reserves~*. Desats (4) found that the starch
content of tomato and pepper plants was directly rro-
rortional to the length of day. Harvey (6) working in
¥innesgota found that cabbage leaves grown in the green-
house during the winter ghowed a pronounced absence of
sugars. Kraybill (12) rérorts that shaded portions of
arple amd reach trees were lower in free reducing sugars

and starch than unshuded yarts.



Gourley and Nightingsle (6) working with several
spac;aa of plants state that "The root syateﬁa of all the
herbaceous plants studied were materially reduced by grow-
ing the plants in shade". 8imilar results on the effect
of ghading upen the root systems of plaents have been found
by Maximow and Lebedincev (15) and Shirley (28).

Pfoiffor (17) found that the root éystem of four
otclock and tomato plants increased as the period of daily
illumination increased. Crist and Stout (3) have shown
that in lettuce and radish rlents, the top-root ratio was
lowered as the period of daily illumination was lengthened.
Reid (31), using a large nuuber of plants found that root
growth of geedlings was strongly favored by light. Bhe
also noted that the ratie of shoots to roots is lower in
months having long daya,

Zimmorman (27) atates that *¥here wilting can be
prevented, the larger the leaf areas on greenwood cuttings,
the quicker the root growth.® With cuttings of the black
gurrant, he found that the rresence of leaves was essential
teo rooting in the summer, but that as autumn approdches, a
time is reached when leaves can be disrensed with (28).
Kemp (9) working with lilac cuttings reached the conclusien
that "successful rooting would seem to be correlated in the

first place with their power of continuous assimilation and



in the secont rlaco with the fact that food materials were
not drasm uron by developing buds.?

Reid (18, 15, 20) found that root develoyment of
touato cuttings was considerably greater in the 1ight than
in the dark. This was most pronounced in cuttings low in

carbohydrates .

RESULTS AND DISCUSSION

EFFECT OF TIME OF DAY THAT LEAF
CUTTINGS ARE MADE UPON ROOTING

Cuttings were teken from plants of Rex begonia
(Begontia Rex, Putz) trat had been exrosed to sunlight dur-
ing the day and alsc from plants that had been in the dark
during the rrevious forty-eight hour reriod. Thore was no
aprarent difference in the rooting response of these two
lots of cuttings.

Two possible oxplanatiops are suggested for the fail-
ure of the cuttings wade from the daylight plants to show
the best rooting of the two lots.

1. The 1light was of low intenesity and short duration
auring this period. Starch tests showed no starch rresent

in the leaves that had been in the dark, and only a small



amount in the leaves that hod beern in the light.

2. Since the cuttings consist entirely of leaf
tissue, it 31s possible that the starch that would accumu-
late during ono‘day, evcn when photosynthesis waps proceed-
ing rapidly, would be very insignificant in comparisen
with the total amount of starch synthesized during the
rooting period.

With these roints in view, ti.e following exyeriments
were yerformeds

Plants were placed under a 500 Watt light for <4
hours with one-half of tho leaves of éach Tlanrt in darke
ness. The lodine test showed 2 high starch content in the
leaves that had been in the light and an absence of starch
in the leaves that had been in the derk. Cuttings made
from the leaves of these rlants mere roeted under the 500
Patt light as well as in daylight. Table I shows the

comrarative light intensities in the two conditions.



TABLE I

AVERAGE NUMBER OF SECONDS FOR SENSITIZED PAFER TO
REACH THE STANDARD COLOR

7130 ©:00 11:00 1:0C 3:00 5300 During
AN AN AM T¥ PM___PM the Night

Under the 500 | | -
Watt Light 68 13 8 7 10 49 8

Daylight 128 16 9 8 11 67 Dark

As shown in Table II ani Figs. )} and 2, the opror-
tunity of the leaves to accumulate starch previcus to the
time the cuttings are made had no significunt effect on
the rooting of these cuttings. However the cuttings
exroged to the greater amount of light showed a decidedly

superior develorment of new growth.



TABLE 11

THE EFFECT OF LIGHT ON THE ROOTING OF CUTTINGS
OF REX BEGONIA ROOTING PERIOD 23 DAYS

Lot No. of Percent Average Dry
No. Cuttings Rooting ¥t. of new

Growth per
cutting
gramns
Leaves under Cuttings
rooted under
500 Watt 500 Watt 1 30 93 .0164
Lizht
Light for Cuttings - Il
rooted in II 30 73 .0087
24 Hours Daylight
Leaves Cuttings
rooted under
in Dark BOO Watt II1 30 100 .01567
Light _ . .
for 24 Tutiings —
rooted in IV 30 125 +0104

Hours Daylight

The low percentage of rootin: in ot II cannot be
attrivuted to the treatment received since some of these
cuttings died frou an attack of dauping-off disease,

The actual relative difference between cuttings
rooted under continuous artificial 1light and daylight was
even greater than the figures Indicate since the base of

the cutting from which the new growth arises is included
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under new growih. The base of the cutting is incluled
here because it is rractically imyossible to separate it

from the new growth.

EFFECT OF CONTINUOUS ARTIFICIAL
LIGHT UPON ROCTING

The results shown in Table II indicate that con~
tinuous illumination favors root develorment of Rex
Begonia Cuttings. The following exyeriments were rer-
formed in order to determine whether a simllar conditien
exists in cuttings of Melior begonia ( Begonia socotrana,
Hook) and ¥Wandering Jev {Tradescantia fluamineneis, Vell.)
and also to further vorify the results obtained with Rex
begonia.

The cuttings of Melior begoniz stovwed tle most root
develormert undexr continuous ar¢iftcial light (Table III
and P4g. 3). The stimulation of root development caused
by increased illumination is especially significant ve-~
cause cuttings from this rlant are rather difficult te
root, and shading is usually rracticad to yrevent exces-
sive transpiration during the rooting yeriod. About 60D
of the leaf surface of the cuttings rlaoced under the 500
Watt light develoyed a red color while the cuttings in
daylight showed ondy a trace of this red color. This
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coler is rrobebly caused by a relatively high carbohydrate

agcumilation.

TABLE 111

EFFECT OF LIGHT ON TUE ROOT DEVELOPMENT OF CUTTINGS OF
MFLIOR BEGONIA. ROOTING PFRRIOD 67 DAYS

Nuubor of Percent Average dry weight
Cuttings Rooting of Roots per Cutting

Grans
Cuttings Rooted
Under 600 Watt
Light 30 76 0119
Cuttings Roc ted 21 86 0084

in Daylight
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The effect of light en the reot development of cut-
tings of VWandering Jew are shown in Table IV and Pige. 4
and 6. The depressing effect of contimuous artificial
light on the root development of cuttings of Wandering Jew
was probably caused by injury to the leavea which was oc-
casioned by this treatment (Fig. 4); This ie not surpris~
ing singe this yplant seeus 1o be best adaytod to shady

locations.
TABLE 1V

EFFECT OF LIGHT ON ROOT DEVELOPHENT OF CUTTINGS
OF WANDERING JEM. ROOTING FERIOD - - 51 DAYS

s . o
- =

]

Nurber of Porcent Average dry weipht
Cuttings Rooting of Joots per Cutting
o Grams

Cuttings rooted
unuer 600 Watt ,
Light 41 3100 0024

Cuttings Rooted
in Daylight 41 100 +0043
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The results obteineu with Rex begonia are shown in
Table V. These results are similar to those previously

noted (Table II).
TABLE V

THE EFFECT OF LIGET ON THE ROOTING OF CUTTINGS
OF REX BFGONIA. ROOTING FERIOD 83 DAYS

Nuasber ¢f Fercent  Average dry weight
Cuttinge Rooting of New Growth yper
Cutting - OGrams

Cuttings Rooted
under 500 Watt
Light 26 100 0312

Cuttinge Rooted
in Daylight c5 300 +0R14

THE EFFECT OF SHEADING UPON TIE ROOTING
RESPONSE OF CUTTINGS.

8hading of softwood cuttinge is usually practiced
durincs tho sunmex months in order to prevent excossive
transpiration. The propogating frame is éometimes covered
with glass, but the additional exjense usually limits its

use. When glass ig used, some form of shade is usually
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applied during the Gaytime. Ihese rractices suggesteu the
following questions: Ie it possible for shading by exclud-
ing sone lighf, to inhibit root developrment of cuttings?
Does shading cause a higher rercentage of rooting but a
snaller welight of roots rer cutting? 1Is it rossible that
~@hading is desirable for cuttirgs of gowe rlants but
detrimentel to othora? What is the comrarstive efficiency
of 1ath and nuslin? How much light should be excluded if
shading 1s to b8 rructiced? Wiat effect does extrswe
shadins have, i. e. darkness? Is better root develoyrment
obtained when glass is used inatead of shading to yrevent
excesslve wuter loss? 1Is gluas Tlus shade bettor than
eivi.er one alone? Thidw rhase of the investization was
unpuortaken in an attow t o thirow soue light on the ques-
tion raised.

Eisht proyagating fraces, eacl three feet long, two
foot wide, and one foot high, were constructed. The sides
of thene franes were of solid board. Table VI shows the
coverings of each of these franes.

Light and temr&rature readings were taken or various
days durin- the course of tre exreriment, Trece rcudings
wore uade between the hours of 8:00 4. M. and 4130 P. K.

L0 averages of thege reazdings are given in Table VI.



TABLE V1

TEMPERATURE AND LIGHT READINGS IN VARIOUS LIGHT
CONLITIONS - AVERAGE OF 14 READINGS

Frame Covering Average Average Number of

No. Touperature 8oconde for Sensitized
og. Poypor to Heach

Standard Color

1 No Covering 26 6.5

2 1 inch Leth syeced
1 inok apart <6,.1 13.6
3 One Layer of
Musglin £5.8 175
4 Four Lavers ef
Huslin 24.7 104.8
Glaaas 27.0 11.9
Glamss & lath <b.7 21.3
Glass % Muslin | 26.3 26.1
Board with Snall

O N O o

Openin: to Allow _ '
for Ventilation 24.6 6 Hours --Nearly
. oo comrlete durkness

Twonty-five cuttings of each of the following riant
natorials were set in sach of the frames:
1. Wandering Jew Tradescantia fluminensis, Vell.
3. German Ivy Serecio Midonioides, Otto.
8. Forget-Me-Not Myosatia sylvatica, Hoffn.
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4. Dusty Miller Lychnis Coronaria, Desr.
b. Snap Dragon Antirthinun Majus, Linn.
6. Conuon Frivet Ligustrun Vulgare, Limn.
7, Frivet Ligustrun Stauntoni, DC.
8. Laurriatinus Trunus Laurccerosug, Linn.

All of the cuttingo were set between March 28 and
Arril 1.

Tables VII to XIV inclusive show the results obtain-
sd with these cuttings. Figs. 8 to 17 inclusive {1~
lustrate the differences in rootin; obtained under the
different conditions with Wandering Jew, German Ivy, and
Porgat-He-Not.

The relatively low percentage of rooting obtained
with Dusty Miller was probably due to accidentally aliow-
ing the cuttings to becoie too dry at the start of the
axferiment. About a month later, cuttings of this rlant
wareset under the sane conditions dut were more carefully
watered. Niucty~five‘rer cent of thesze cuttings rocted
{excert under so0lid board where nc rooting was eobtained).

It i3 interesting to note that cuttings of Snap
Dragon and Dusty Miller made larger tor growth under glass.
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TABLE VIl

EFFECT OF SHADING ON THE ROOTING OF WANDERING
JE¥. ROOTING FERIOD =~ 25 DAYS

Frame 60véring“ Poroent Average dry weigkt of

No. Rooting Reots per Cutting
Grams
1 No Covering 100 .0109
2 Lath 2 .00456
3 1 Layer of Muslin 98 +0041
4 4 Layers of Muslin 100 0026
b Glase 100 0072
6 Glass & Lath 100 «004<
7 Glaus & Muslin 100 «0035
8 Solid Board 0 0




TABLE VIII
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EPFECT OF SHADING ON THE ROOTING OF GERMAN IVY.
ROOTING PERIOD -~ 26 DAYS

Percent

Fraﬁe Covoriﬁg 7'Average dry weight of
¥o. : Reoting Roots pexr Cutting-Grams
1‘ No Covering - 100 0072

3 Lath 100 +0047

5 1 Layer of Mﬁelin 100 .0066

4 4 Layers of Muslin 100 0010

5 Glase 100 <0064

6 Glass & Lath 100 +0037

7 Glass & Huslin 100 -0032

8 S8o0lid Beard 0 0
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TABLE IX

EFFECT OF SHADING ON THE ROOT OF FORGET-ME-NOT
ROOTING FERIQD - 305 DAYS

Frame ch.e‘ring | Percent Avem.ge dry wé ighf .of
No. Rooting Roots rer Cutting-Grams
1 No Coverirg g6 Q194

2 Lath o6 0172

3 1 Layer of Muslin 88 «0126

4 4 Layeyrs of Muslin 96 0037

5] Gluso u8 .0160

6 Gless & Lath 100 .0075

7 Glass & Muslin 9z .0088

& folicd Bearc o 0
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TABLE X

EFFECT OF SHADING ON THE RCOTING OF DUSTY MILLER
ROOTING PERIOD - 48 DAYS

Frane covering

Percent

Average dry weight of

Ko, Rooting Roots pes Cutting-Grams
1 No Covering 64 0269
e Lath 40 +000b
3 1 Layer of ﬁunl;n 36 0082
4 4 Layvers of Muslin 60 0014
5 Glass B2 <0068
6 Glass & Lati 44 0045
7 Glass & Huslin 58 «0027
8 Solid Boxrd 0 0




TABLE XI

EFFECT OF SIADING O TI'™ ROOTING OF SUAT DRAGON
ROOTING PPRIOD -~ 55 DAYS

Frame Covering Percent  Average dry weight of

No. ’ Rooting Roots rer CQutting~Grams

Yo Covering 44 ,0101
Lath’ ‘ 53 <0047
1 Leyver of Muslin 36 0077
4 Layerc of ¥uslin 60 .0009
Glass S0 0066
Glassh & Loth 8o .0085
Glass & Nuslin 48 +00b6

S0lid Boura o Y

G =~ o e ot o |
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TABLE XIX

EFFECT OF SUADING ON TH: ROOTING OF COMdON FRIVET
(L. VULGARE) ROOTING PERIOD -~ 1230 DAYS

Frane Covering Pefcent' Average dry waight oi

Fo . Roeting Foots per Cutting-Crams
1 Yo Covering 36 «0561
& Lath €0 004
3 1l layer of Muslin 80 .06¢
& 4 Layers of Huslin 66 016
6 Glass 80 .088
6 Gluss & Luth 8 044
7 Glass % ¥uslin b2 . 033
8 Seliad Board 0 0
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TABLE XIII

EFFECT OF SHADING Ol THl. ROGTING OF FRIVET
(L. STAUNYONI). ROOTING PERIOD -~ 120 DAYS

Frame Covoring Porcent Average dry weight of

Ho. Rooting Roots rer Cutting-Grans
1 No Covering 36 .0bl
] Lath 43 2054
3 1 Layer of Muslin o4 039
4 4 Lovers of Huslin 48 <005
5 Glass 2 067
6 Gluse & Lath €0 03¢
7 Glass % Muslin G4 JORY
8 50liu Board Q 0




TABLE X1V

EPFECT OF SHALING Qi T..t RCOTING OF LAURUSTINUS
' ROOTING PERIOD - 130 DAYS

Fraune Covering Fercont Averace dry weight of

No. - Eecting Eccts yer Cutiing~-Grams
1 No Covering 20 . +054
2 Lath 13 - . 020
8 1 Layer of Muelin 32 +088
4 4 lLavers of Muslin &4 020
5 Glass 48 0563
6 Glazs & Lath €8 .051
7 Glaszs & Juslin 48 +068
8 Selid Board 0 0
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¥eight of Roots as Influenceu by Shading

Excert in the case of the yrivets, the avercge dry
weipght of roots rer cutting was greatest in the uncovered
lots, Shading with four layers of muslin resulted in a
nuch smaller weickt of roots rer cutting tren was obtaiﬁod
in tho lots with no covering or where lath or one luyex of
tuslin nés used, excert in the latr covercd lot of laurus-
timus whickh showed a sualler weight of roots yer cutting
than tle lot covered with four layers of iuslin. In the
cuttings pot unuer glass, the dry weight of the roots pro-~
duced, seened to be, in generel, rrorortional to the

amount of light rageived during the rootirng yeriod.

Percentupe of Rooting as Influenced by Shauing

In tho vase of tho yrivets, the shaded lots choweda
higher yercentege of rooting than was obtained in the un-
covercd lots. The uncovored lot of Laurustinus showed a
szialler rorcentage ol rvoting than tho lot under four
layers of .uslin but therc vas nc sigrnitficent difforence
pbetween the loto cuvered with lath or ore léye:'of zaslin
and the uncovoreé lot. The uncoverow loto of cuttings
1 Tobably suffereu wmore from excesgive transyiration, thus

accounting for the lower ypercontage of rooting in the

yrivetas and Laurustinus. In the other plents, the percent



rooting was practically tlre suue in tho shedeu and un-

shaded lots.

Effgct of Glass on Rooting

Excert in the Privets, the cuttings under glass

showed less root devslorment than dic¢ the unecovered lots.
Tue sualler welpht of roots jer cutting ocbteined under
glage con yrobably be cecounted for by the fact that glass
excludes a yortlon of the light (Table VI).

The rercent rocting cbtuined under glesc was sone-
what hipher than the other lote in the ¢ige of tle Frivets,
8nay Dragon and Lourustinus, Boue of the cuttings frow
these plants aryarently died frouw loss of wosituro in the
lots not yrotected by glass. Giass Bad no effect on the
rercont rocting obtcined wiith tie otler rlents when com-
parou with the cuttings not under gluss.

Gluss alone showed greuter dry wei ht of wectic per
catting than‘glmss cud lath or glass and musiin, but there
was no difference in percontage of rooting. In general,
tho cuttings under gluss alone showed a sc.ewhat lurger
dry weight of roots rer cutiing ond a slightly higher rer-
coentoge of roots than either luth zlone or ruelin alorne.

Comparison of Lath and Muslin
There was very little difference in welght of roots




or rorcentage of rooting Detween 1cih alorne and one thick-
nogs of ruslin. Muslin excludez sosowiat wmore light but
it 43 possible thot the cuttings under lath suffere. more
fron water loss. Undor glacs, tlere was no significant
difforence in rercentage of rooting but the a.ttings under
1:¢h showed gouowhet grenter dry weight of rcots. lLath
allows uore 1li-hil to yass threugh ¢nd since moisturc is
lesn of & yroblen wnder gluss, it o rrobeble tlat graater
1icht intonsity accounts for the larger roct developuent

P o - o
usxdoer ioth.

Iffoct of Neture Qf_Plant

It is ovident from ti.c foregoiny discussion that all
plants did not resrond in a like manner. Yhis ig rrobably
duc to differerce in rosistence to itranspiration frew the
le v o2 tho cuttings. The cuttings that routed slowly
goonocy Lo rvequire jrotection tou ceccura the mogt oucceasful
roocting. The plants used in this osporisont cun be divided
into three grours as regords thelr petiavior with resrcet to
1isht intonsity.

Grour I. Cuttings that rroduced largoct root

devslorrient when receiving most light without

reduction in yercentage of rooting.
1. Dusty Millerx

-



2. Wanaering Joew
3+ Geruan Ivy
4, Torget-He-~iot

Grouy II. Cuttings gererclly show greatest dry

weigint of rcota under cunuitions of mvst lighi

but sonewhat groater yercentags of roctirg

wien rrotected. |

1. Snay Dragon.
Group III. Yercentige of rooting, anC often
weinht of roots, lesy when leass rretscted fronm
wotor losns.
1. Laurustinus
3. Trrivet (L. Stauntoni)
5. Cowmmon Privet (L. Vulgare)

Unuer glass, ths cuttings in Group III yproduced the
greatest weight of reots in the higher light intcnnities.
this is esrecially true in tho vrivets (Tables XII and
XIII). It is rossible that the grectest success with
theoas rlants would be obtained 1f the cuttinges werc yro-
tected against weter loss during tre first yart of the
rocting yericd, thus 21lowing the cuttings to establish
theuselves and insuro a good percentage of rooting; and

then during the latter purt of the rooting yperiod, to

allow the cuttings to remain uncovered. Unfortunately, a



study oy this wus not wmade.

Effoct of Darknoss on Rooting

The feilure of any ei thc cuttings to root in the
dorknegs was very 8 triking. Reid (18, 12, 20) obtained
sorie rooting with tomato cuttings in the dark although the
suwount of rooting wus consiverably lesg then in the iight.
The fallure of ti.c rosults rorortea lLiorein to haruconize
with those of Reid can yrobably be exylained by the fact
'that tomato cutting:s strike root quickly and the rather
lazge ster can furnish suiiicient food recserves to enuble
tho cutiing to yroduce roots. In this exreriwent, the
cuttings that root raridly had oxnly a suall axount of etem
tissue., The cuttings $hat dic have a go.raratively large

aviount of gtei: tissve were slow reeting grecies.

Felotion of Fhotosyntiiesis te Rocting

The couyp:lete abessnce of rooting in tho dark siows
tlat the initial suygly ol i1ouu renerves in the cuttings
wao not sufficient to enauvle tlhe cuttings to develor theuw
Thid indicates that tlhie rooting of softwood cuttinge ic at
least rertially deyendent uron the food matericls synthe-
sized by the leaves durins th¢ reoting yeriod. The larger
woighta of roots obtained, when moisture was not the
limiting factor, in cuttings exyosed to greater light
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intengities gives furthor credence to thia view.

It has been yolinted cut that a large supyly of carbo-
hydrate recerves in cutiings is most fuvorable for root
doveloraent (S, 11, 18, 19, 20, 38, b, 36). Although ne
choulcul stuwdiles verc .ado in tlLls connoctiorn, it is
raagongble te agsune ¥at tie genertlly guverior rooting
obtuined in thc lots of ocuttings reculving tre most light
wad the result of a gre..tor sur:ly of carbohydrates avail-
avle, sinco rhotosynthiesis of carochydrates yrecesds more
rardidly urnder conditiona of sreater light (3, 4, 6, 7, 13,
17). .

Zinverian (87, £3) rerorts shat o large leal surface,
whore wilting can be yrovouted, facilitates the rooting ef
cuttiig s but thiut e autwl &} rouciies, leaves arc not as
esaential to success. It aypeurs reascnebdble to believe
tauut e Increased rooting obtuined with & greuter rwuber
of leaves ocen pe attributeu to the greater surily of food
ro3erves aynthesized by the larger leaf surfece during the
rootin:, yperiod. As autuwn aryroaches, leaves becoue less
essential, possibly bgcause there is sufficient foou
stored in the stem by this tice of the year.

Locality and Time of Year

The cuttings used to study the effect of shading
wvere get between iiarch 28 aund April 1, 1829 in & greenhouse
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at Corvallis, Oregon. The rooting jeriod laste¢ frou 8b
to 12¢ days, depending upon the srecies of plani used
(Tables VII to XIV). It is obvious that if the cuttings
were zet about a month or twe Jater in & hotter rort of
the courtry, mecre of the cuttings would probably recuire
yrotoction againgt water losa, although the average
tourerature recorded during the day in this exreriient was
guite high (Table VI). On the cther land, if this exyeri-
ment wes carried oh during tie winter montiis, 1t might de

ezyected that shading would beccme lesp essential.
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SUMMARY AND CONCLUSIONS

1. Initial starch content has no apparent effect on
the rooting of cuttings of Rex Begnmia., This indicates
that the time of day that these cuttings are wade 48 a
negligivle factor in their root devolopuent.

2. Continuous artificial light stimulated root
development of Rex and Melior begonias but had a deproes-
ing effect on the rooting of cuttings of Wandering Jews.

§. Bhading decreassed the welght of roots preoduced
by cuttings except in epecies that show comparatively lit-
tie resistance to water loss.

4. Cuttings with a long rooting period seemed to
require protection against excessive transpiration to in-
sure the most successful rooting.

6. No rooting was obtained in the dark,

6+ The weight of roots produced under four layers
of muslin was very small.

7. 8omerrat petter root develorment was produced
under glass than under lath or muslin.

8. Little difference betweer lath and musiin was
notad,

9. the results reported herein indicate that root-

ing of softwood cuttings, when moisture 18 not a limiting
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factor, is et least rartially derendent upon the light re-
ceived during the rooting périod. Light seemns to have its
influence through causing an inorease in manufacturc of

corbohydrates by the leaves.
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FPIGURE 1

Re® Begonia Cuttings from Leaves That Had

Been under a 500 Watt Light for 24 Hours.
Top-~Rooted under a 6500 Watt Light
Bottom~—~Rooted in Daylight

FIGURE 2

Rex Begonia Cuttings from Leaves That Had
Been in Dark 24 Hours.
- Top-~Rooted under 500 Watt Light
‘Bottom~Rooted in Deylight






FIGURE 3

Melior Begonia
Top~~Rooted Under a 6500 Watt Light
Bot tom~--Rooted in Daylight
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FIGURE 4

Wandering Jew
Rooted Under a 6500 Watt Light

PIGURE &

Bandering Jew
Rooted in Daylight
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PIGURE 6
Wandering Jow

Left--Rooted with No Covering
Right-~Rooted Under Lath Covering

PIGURE 7
¥andering Jow

Left~-Rooted Under 1 Layer Muslin
Right--Rocted Under 4 Layexs Muslin
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FIGURE 8
¥andering Jew

Lef t-~Rooted Under Glasse
Right--Rooted Under Glass & Lath

PIGURE ©
Wandiering Jew

Left-~Rooted Undoer Glass & Muslin
Right-~Rootasd in Dark
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PIGURE 10

Gorman Ivy

Left-~Rooted With No Covering
Right--Rooted Under Lath

PIGURE 11

German Ivy

Lef t~~Rooted Under 1 Layer Muslin
Right-~Rooted Under 4 Layers of Muslin
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PIGURE 123

Parlor Ivy

Left~-Rooted Under Glass
Right--Rooted Under Glass & Lath

FIGURE 13

Parloxr Ivy

Loft~-~Rooted Under Glase & Musiin
Right-~Rootod in Dark
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FIGURE 14
Porget-Me-Not

Left--Recoted With No Covering
Right--Rooted Under Lath

FIGURE 18
Forgoet-iie~Not

Left~-Hooted Under 1 Layer of Muslin
Right--Rooted Under 4 Layers of Muslin
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FIGURE 16
Forgoet-Ne-Not

Left--Rootod Under Glass
Right--Rooted Under Gluss &% Lath

PIGURE 17
Forgot-Me-Not

Left~~Rovted Under Glass & Muslin
Right—~Rooted in Dark



