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ed trees is clonal testing. Pecause a clone
ber of individuals propagated from the same

eneral rule, the most convenient and practi-
ropagate woody plants vegetatively is by stem
“bwever, some species are difficult to root. One
ar maple (Acer saccharum Marsh.); and the
.strike root are difficult to bring through

riority research jobs was to develop suitable

for vegetative propagation. Although grafting is
- ¢ ablished method for such propagation it would be
1le method for clonal testing of sugar maple be-
sibility that the rootstock might affect the
t of sap in the scion. Therefore it was decided

rative project of the Vermont Agricultural Experiment
_the Northeastern Forest Experiment Station.



to limit the studies, at least for the DPresent,
tion by means of cuttings. Research o
tings has two distinet Phases: (1) how
root; and (2) how to carry rooted cutt

heal thy condition, capable of contip
Spring,

to Propag,
0 Propagation by cuty

to induce cuttingg “
1ngs over winter in ,
uing growth the

next

This paper deals with tests on the rootip
wood Cuttings, for which som 1

ported. The Problem of hoy to carry rooted Cuttings Over

ed upon only

Earlier Studies

Past work hag shown that to TOot cuttings taker frog
Mature trees of Sugar maple ig g difficult gagk. Gardnep
(8) was relatively successful in rooting Cuttings from g
young seedling, byt had complete failure with Cuttings fr
@ mature tree. Spow (12) was able to root sugar maple ¢y
ings, but apparently worked only with Juvenile individualg)
Afanasiey (1) reported nearly complete failure,
1 of 660 sugar maple cuttings;
the parent trees,

rooting oﬁl
he did not mention the age

Studies of variableg affectin

maple cuttings by Dunp and Townsend (5) Enright (7),
Snow (12) contain little information on the j

rooting mediym, Patton and Riker (11) found that builde
sand is a more desirab] 1 1

and fertilizer, A mixture of sand ang ve
by Mergen (10) to be sup

il
for slash pine. Dunn apd Eggert (6) believe that s 1
cuttings root best in sawdust. Jalil and Sharpe (9), d
with peach cuttings, found po significant difference He
rooting among several mixtures of coarse or fine perlite e
beat, but coarge perlite alone resulted ip significan
less rooting, .
Snow (12) observed that 4-inch greenwood cuttings ol —
Sugar maple rooted somewhat better than 6-inch cuttingq a
in and Townsend (5), though they did not make a similal ru



o 6-inch cuttings better than longer

end (5) and later Dunn and Eggert (6)
regulators had little or no effect on
maple cuttings. Tests of indolbutyric,
ophenoxyacetic, and napthalene acetic
ntrations, and Hormodin 3 powder, show-
crease in rooting for 4 of the 16 treat-

tion in the rooting of sugar maple cut-
ees has been reported by Dunn and Eggert
on also was mentioned in earlier work by
(5). Clonal variation in the rooting of
orted by Snow (12). Doran (3) and Thimann
ave made extensive reviews of the litera-
ith rooting of woody cuttings.

1in experiment discussed in this paper was con-
it was followed by a re-test of certain
For the 1957 experiment,
6 mature maples in § states:
ssachusetts, 3 in GChio,
Selection of trees wa

cuttings were col-

34 trees in Ver-
2 in New Hampshire, and
s based upon sugar pro-
of them were phenotypically high producers.
a small number of low and intermediate producers
uded for comparative purposes.

greenwood cuttings from
--a total of 9,934 cuttings from the 46

seedling plant from which clonal material is de -



trees. FEach cutting was to be at least 4 inches long. Lat
eral and terminal twigs from all parts of the tree were a¢}
ceptable. However, because of insufficient current growth
the full number of cuttings was not obtained from some tree
(only 42 in one instance), and some cuttings as short ag j
inches were taken. Total number of cuttings obtained wgy
7,822. All cuttings were taken during the latter part of
June and early July. Enright (7) has since confirmed that
sugar maple cuttings gathered during these months root mogy
successfully.

Processing of cuttings generally followed the Proce.
dure outlined by Dunn and Townsend (5). The twigs wers
stripped of all but two or three of the last-formed leaves,
cut just below the node to length, and then placed in the
rooting media. Cuttings were spaced 2 x 3 inches in the
media and were covered to within %-1 inch of their tops.

The three rooting media tested were: (1) sawdust, (9)
fine perlite, and (3) a mixture of equal parts of sphagn
moss, sand, and peat.

Well-rotted hardwood sawdust was selected as one o

had with sawdust in previous work with sugar maple. Perlite
the second medium tested, is an inorganic granular materig
of volcanic origin that Teuscher ® found to be satisfactor
for rooting various woody plants. It is also used by som
commercial nurserymen for this purpose. A mixture of sphag
num moss, peat, and sand was included as an example of |
denser rooting medium. ;

The rooting bed consisted of wooden flats, 24 x 18
6 inches, placed side by side in the open between two greel
houses on the University of Vermont campus (fig. 1).
wooden framework covered with 90-percent Saran shade clot
was constructed over the flats to reduce insolation and &
provide a measure of protection from stray animals.

The bottoms and lower sides of the flats were perf?
rated and the flats were elevated about 2 inches above th
ground for drainage purposes. Before filling the flats wik

3T(:uscher, H., curator, Montreal Botanical Garden, Parks.D
partment, Montreal, Canada. Personal communication, 1957,



outdoor rooting bed used in the sugar
Saran cloth covering provided shade.
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Figure 2.--Close viey of the rooting bed, showing the
overhead watering systep. The Cuttings, i{pn wooden
flats, were watered by qn automatic intermittent mist

System.

4

rooting medium, g layer of garden soil ] ¢, 1% inches dé

sprinkled with soil taken from a sugar maple stand,
Spread in the bottom of each one. Thig was done on |

An overhead intermittent MiSt system provided mg
ture for the cuttings (fig. 9). During the initial phage
the €xperiment, automatic contre] Wwas provided by an
tronic leaf ang solenoid valve; thege were replaced Late
a time switch contro] Operating on g l-minute interva
tween sprays, Duration of the spray varied from ] §
Seconds and wag determined by the microclimate outside
rooting bed, the Cuttings receiving more Spray during pe
ods of drying winds and low humidity, Requi red adjustr




" The mist was stopped at night and
he morning by means of a second time

,ntal layout for statistical analysis was
lot design, with rooting media as-
d clones to sub-plots. The 3 rooting
andom in each of 2 blocks; cuttings
ees were randomized by clonal groups
o Clones thus could be subjected

the 1957 experiment was repeated in part,
clones. Of these, 6 were among the
nes and 5 among the lowest. The primary
clones at either end of the order of

e 1957 test, a marked variation in rooting was
The range was from 46.1 percent to 1.4
) ). The results of an analysis of variance
itage of cuttings that rooted in 1957, using an

1958 study, differences in rooting among
ere significant. But the ranking of the 11
asis of rooting percentage was much changed
957 (table 3). Moreover, a wide variation in
ercentage between the 2 years was evident. Similar

in results have been reported by Duffield and
4), and by Patton and Riker (11).

quld account for no more than a small part of the
rooting between the 2 years. It seems more



Table 1.--Rooting percentages of greenwood cuttings from each of
46. sugar maple trees, 1957

—
Clone Total Cuttings Clone Total
Rank No, cuttings rooted Bank No., cuttings
1 K-102 102 46,1 24 H-577 216 10,7
2 P-457 216 43.1 25 K-276 208 10.)
3 NY-394 42 38.1 26 NH-5 203 8.9
4 K-107 216 35.7 27 P-390 2186 8.8
5 K-238 96 32,3 28 K-232 181 8.8
6 K-63 84 28.6 29 K-228 216 8.8
7 P-500 60 26.7 30 K-110 216 8.3
8 K-234 184 26.6 31 H-655 216 8.3 -
9 NH-3 150 22,7 32 K-292 120 8.3 #
10 H-578 216 21.8 33 K-38 150 8.0
11 K-226 138 21.0 34 K-65 113 7.1
12 P-486 216 20.1 35 K-261 216 5.6
13 H-545 216 19,0 36 K-60 131 5.3 |
14 K-286 161 17 .4 37 K-227 210 4,8
15 P-526 133 17.3 38 P-489 168 4,8
16 P-392 216 17.2 39 H-664 216 4.6
17 0-6 120 16.7 40 P-548 216 4,2
18 K-59 102 15.7 41 P-459 150 4.0
19 P-491 216 15.3 42 P-397 180 3.3
20 P-463 216 11.6 43 H-665 216 2.8
21 P-480 132 11.4 44 0-2 102 2,0
22 0-4 216 1.1 45 K-301 126 1.5
1.4

23 P-499 172 11,1 46 K-230 218

likely that the differences between years resulted from dif.
ferences in the physiological condition of the cuttings at
the time they were taken from the trees. We have no infor.
mation, however, on what those physiological differences
might be.

Effect of Mediun

on Rooting

In the latter part of September, the cuttings were.
lifted and scored for rooting. Rooted cuttings were potted
preparatory to hardening-off and winter storage. It wag
observed that the layer of soil placed in the bottom of each
flat was a detriment rather than an aid in establishing ro
Systems. Roots entering the soil layer invariably were at
tacked by fungi. Since the soil was of rather heavy texture, .
impeded drainage probably was mainly responsible for the
poor condition of the roots. |}

Of 1,052 cuttings that rooted in all the media in thes
1957 test, 45 percent were in perlite, 35 percent in sawdusty
and 20 percent in the sphagnum-peat-sand mixture. The anals
ysis of variance (table 2) indicated a significant differs



o medium. Orthogonal comparisons show-
s in rooting percentage between perlite
not significant, but that the difference be-
| at-sand mixture and the mean for per-
significant. Interaction between clone
gnificant effect on the percentage of

study, the effect of medium on rooting of
gnificant. This may reflect some attrib-
es used in 1958, since the 1957 data for

-Analysis of variance of the 1957 split-plot experiment
cn rooting of greenvood sugar maple cuttings

bata transformed by angular transformation)

Degrees Mean ¥
of freedom square

1 18,29 Q.1997

2 2766,82 30,21

2 91,58 -

ok

45 603,371 4,54

90 101.01 -

135 132,91 -

ignificant at 5,0-percent level,
:ﬁ.‘.gnific&nt at 0,l-percent level,

jblaj‘{é.--Pzrcentages of rooting in 1957 and in 1958 for cuttings
: - of 11 clones re-tested in 1958, and the ranking
of the clones for each year

1957 rooting 1958 rooting
Ranking Percent Ranking Percent
=

) ()

1 (1) 46,1 8 27.9

2 (2) 43,1 3 52,8

3 (4) 35,7 1 85.6

4 (5) 32.3 7 29.0

5 (8) 26.6 5 35,4

6 (12) 20,1 9 25,7

7 (29) 8.8 6 33.2

8 (36) 5.3 11 7.4

9 (37) 4.8 10 22.3
10 (41) 4,0 4 37.7
11 (42) 3.3 2 69.9

*
Ranking of the 11 clones tested in 1958, based on 1957

ok
Ranking of 11 clones tested in 1958 among the 46 clones
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Figure 3.--4 rooted cutting of sugar maple.
This cutting was from a clone that rooted
well even though none of the cuttings were
more than 2 inches long.

these clones, when analyzed separately, showed no signifi
cant effect of medium on rooting.

Although in both studies, the differences in rooti

between perlite and sawdust were not si ificant, the use o
P gnifica
perlite in preference to sawdust has some merit. The fo

Perlite is superior in drainage, and its moisture-holdis
capacity and porosity are as good or better than that

10



ttings apparently is not so important as
(fig. 3). In certain of the better

lone rooted well with no cutting
However, thin and spindly cuttings
ded whenever possible because they

ter Removal

" Bed

~of sugar maple cuttings is only the first
lishing material for clonal outplantings.
“the rooted cuttings were stored over win-
ellar. Temperatures ranged from 33° to 40°F.,
elative humidity was between 95 and 100
s. Probably because of the high humidity
on, the cuttings became badly molded dur-
period. All cuttings died either during the
ly after breaking dormancy.

ted during the summer of 1958 were over-
fferent controlled temperatures for com-
nd growth. Data collected during this
een analyzed. However, a limited number
ormancy in the spring of 1959 and were
ursery. The majority of these had been
Second-year survival of the outplant-
Igs was approximately 85 percent.

the 1958 cuttings, determination of the
d to carry a satisfactory percentage of
€r winter remains a major problem to be
hing clonal stocks of sugar maple. The
‘mortality in storage is not known. How-
St on some of the 1957 cuttings after their
ge showed little or no starch present. This
i Ome reason, the cuttings failed to ac-
rves in the fall, or that accumulated

11



Teserves were dissipated during the winter, and thus wa
inadequate to support the renewal of growth in the SPTip
It is possible that some sort of conditioning treatment d
ing the fall before storage might increase survival. Stul
ies along this line are now in progress, together with f,
ther studies of storage conditions. ]

Summary

An investigation was made in 1957 and 1958 of the o
fects of clone and rooting medium on the rooting of greg
wood cuttings of sugar maple.

A significant difference in rooting ability was foy
among 46 clones in the 1957 study and among 11 of the gq
clones in the 1958 study. For the 11 clones that were teg
ed both years, both the average and the individual percen
ages of the cuttings that rooted differed widely betwa
years. '

num moss, peat, and sand. No statistical significance |
rooting was found between perlite and sawdust.

Differences in rooting of cuttings due to the intep
related effects of clones and media were not statisticall
significant.

Excessive mortality of the rooted cuttings occut
during winter storage. The 1957 cuttings, which were sta
in a root cellar at about 37°F. under high humidity, i
died. Only a small percentage of the 1958 cuttings survil
winter storage under different degrees of controlled refﬂ
eration.

12
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