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Table 2. The effects of seeding rate on light transmission through the canopy
within and between the rows of the transplanted meadow.

Light transmission (umol-s.m™?)

Within Between

Date Seeding rate (1 g-90m™) Seeding rate (g-m™)
(1993) Week 56 112 56 112

25 June 2 5489 a 5522 a 5250 a 5331 a
9 July 4 3483 a 2345 b 1828 a 1013 a
23 July 6 748 a 450 a 279 a 292 a
9 Aug. 8 253a 262 a 202 a 193 a
20 Aug. 10 275a 264 a 167 a 160 a
3 Sept. 12 346 a 211 a 169 a 9 b

zMean separation within rows (date), Student-Newman—Keuls test, P= 0.05.

Table 3. The effects of weed control method on light transmission through the
canopy within and between the rows of the transplanted meadow.

Light transmission (umol-s'-m7?)

Date Within Between

(1993) Week Control Mulch Oryzalin Control Mulch Oryzalin
25 June 2 5517 a* 5450a 55502 5354a 5279a 5238a
9 July 4 2044 b 3117a 3581 a 863b 1007b 2392a
23 July 6 348 b 719a  729a 153b 143b 56l1a
9 Aug. 8 199 ¢ 256b  318a 161b 182b  250a
20 Aug. 10 220 b 233b  355a 130b  131b  231a
3 Sept. 12 176 b 298 a 361 a 124 a 126 a 148 a

“Mean scparation within rows (date), Student—Newman—Keuls test, P = 0.05.

transmission levels to that in the con-
trol plots. This is likely a result of less
weed competition and greater mois-
ture availability provided by the mulch
cover. Oryzalin-treated plots allowed
the highest light transmission levels
through week 12 compared to the
mulch and control plots. These plots
appeared to have fewer plants, likely
resulting from a phytotoxic response
to the herbicide or due to the preven-
tion of further seed germination im-
mediately following transplanting. In
the mature meadow, the mulched and
control plots appeared to have more
Celosia, Tagetes, and Zinnia than the
oryzalin-treated plots. Coreopsis
tinctorin appeared to be the predomi-
nant species in the oryzalin-treated
plots.

Stand density was manipulated by
planting fewer seeds and transplanting
the plugs further apart. Both of these
methods are viable options for using
less seed and reducing the overall cost
of the technique. The one negative
effect was the lack of interplant sup-
port in the mature meadow. The pre-
cmergent herbicide, oryzalin, provided
excellentweed control ata the expense
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of some species diversity and speed of
establishment. Mulch, while labor in-
tensive to apply, provided excellent
weed control with the added benefit of
enhancing plant growth.
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Photoperiod of
Poinsettia Stock
Plants Influences
Rooting of
Cuttings
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SummaRY. Rooting of cuttings from
three cultivars of Euphorbia
pulcherrima Willd. was evaluated after
regulating the photoperiod during the
stock plant stage. One group of stock
plants was exposed to a night break (4
hours) and another group was
exposed to natural daylength during
September. Cuttings harvested in late
September from ‘Freedom Red’ and
‘Monet’ stock plants grown under the
4-hour night break rooted more
rapidly and had greater root mass
than ‘Freedom Red’ and ‘Monet’
grown under natural daylength,
whereas rooting of cuttings from
‘V-17 Angelika Marble’ was not
influenced by the photoperiods tested.
Using a night break to prevent flower
initiation of stock plants produced a
higher-quality cutting when propaga-
tion took place after the critical
daylength for flowering had passed.

egetatively propagated cuttings

g ; from stock plants produce flow-
cring plants true to cultivar

(Ecke et al., 1990). The speed of ad-
ventitious rooting from vegetatively
propagated cuttings is important be-
cause rapid rooting minimizes expo-
sure to diseases, which is a major
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Table 1. Percentage of total cuttings with visible roots from Eupborbia
pulcherrima ‘Freedom Red’, ‘Monet’, and ‘V-17 Angelika Marble’ stock plants
exposed to a 4-h night break and natural photoperiod. Cuttings were harvested

29 Sept. 1995.

Percentage of total cuttings rooted

(days after stick)
Cultivar Photoperiod 14 18 21 26 31
Frcedom Red Natural 30b> 620 78b 90a 100a
Night break 44 a 88a 100a 100a 100a
Monet Natural 6a 20b 40b 46b 78a
Night break 10a 36a 64a 86a 96a
V-17 Angelika Marble Natural 38 a 72a 86a 96a 100a
Night break 28a 70 a 92a 94a 100a

zMeans within columns followed by different letters are differentat P< 0.05 as determined by a pairwise ztest. Means

based on 10 cuttings.

Table 2. Dry mass of roots excised from cuttings from Eupborbia pulcherrima
‘Freedom Red’, ‘Monet’, and ‘V-17 Angelika Marble’ stock plants exposed to
a 4-h night break and natural photoperiods.

Poinsettia cultivars

Root dry mass (mg)
Photoperiod Freedom Red Monet V-17 Angelika Marble
Natural 17.6 v 03b 289a
Night break 524a 7.9a 27.3a

2Means within columns followed by different letters are different at P’ < 0.05 as determined by a pairwisc ¢ test.
Data were analyzed and mean separations were conducted as a log,, transformation bur are presented as

nontransformed data. Means based on 15 cuttings.

concern with unrooted cuttings. Cut-
tings must root quickly and sufficiently
to develop a high-quality plant in as
short a period of time as possible.
Growers have exposed stock plants to
various daylength trcatments to in-
crease rooting of cuttings for many
years. Biran and Halevy (1973) re-
ported that daylength had an indirect
effect on rooting through its effect on
the production of flower buds for dahlia
cuttings. Their results showed that
vegetative cuttings rooted better than
reproductive cuttings.

There is a growing market for
miniature poinsettias, which are small
single-stemmed plants, for baskets or
novelty sales. They typically arc rooted
directly in their finished pot size after
15 Sept. in the middle latitudes of the
United States (J. Hall, personal com-
munication). Our study dectermined
that late-season rooting of poinsettia
cuttings was affected by stock plant
photoperiod.

Materials and methods

Poinsettia stock plants were re-
ceived 14 Aug. 1995 from a local
greenhouse grower. Three cultivars
were used including ‘Freedom Red’,
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‘Monet’; and V-17 Angelika Marble’.
From 1 Sept. through 29 Sept. 1995,
five stock plants from cach cultivar
were exposed to a 4-h night break
from 30-W incandescent bulbs spaced
1.2 mon center between 10:00 pmand
2:00 am MST in a fiberglass-covered
greenhouse. An additional five stock
plants from each cultivar were grown
under natural daylength conditions
during this same period in a scparate
fiberglass-covered greenhouse. The day
temperature in both greenhouses was
24 £ 2 °C, and the night temperature
was 19 £ 2 °C, which changed in
response to photoperiod. All stock
plants were drenched 22 Sept. 1995
with metalaxyl and thiophanate-me-
thyl and were treated with imidacloprid
21 Aug. 1995 at the labeled rates. On
29 Sept. 1995, 10 five-node cuttings
from cach stock plant were harvested.
From each group of 10 cuttings, five-
cuttings where dipped in a talc formu-
lation of 0.1% indole-3-butyric acid
(IBA, Hormodin 1, Merck & Co.,
Rathway, N.J.). This procedure re-
sulted in four combinations that were
observed for root initiation, including
night break with hormone, no night
break with hormone, night break with-

outhormone, and no night break with-
out hormone.

Cuttings were randomized in flats
of perlite, spaced 8 X 6 cm, and placed
under intermittent mist. Mist cycles
used were 32 s every 8 min. Perlite was
used as the rooting substrate to allow
tor repeated observations of rooting.
After 7 d, misting was reduced to 8 s
every 16 min, and after an additional
14 d, the mist bench was adjusted to
4 s every 32 min for the duration of the
study. Ambient temperatures in the
propagation house were maintained at
2512 °Cduring the dayand 20+ 2 °C
at night under natural daylength. All
cuttings were inspected for root emer-
gence and were replanted 14, 18, 21,
26, and 31 d after placing under mist.
Root emergence was recorded when
the first root meristem was visible.
Roots were excised after 34 d using
random groups of 15 cuttings repre-
senting all four treatments and every
cultivar (180 cuttings). Roots from
each cutting were oven-dried and
weighed individually.

The study was conducted asa 2 x
2 x 3 factorial design with repeated
measures including two levels of IBA
(with or without), two photoperiod
levels (natural or night break), and
three culdvars (‘Frecedom Red’,
‘Monet’,and ‘V-17 Angelika Marble’),
with five cuttings per treatment com-
bination. Analyses were conducted by
general linear model and least-squared
means on nontransformed data for
rooting percentages as the variances
were normal. Root dry mass data were
analyzed as log,, transformations to
account for the magnitude of differ-
ences between the three cultivars but
are presented as nontransformed data.

Results and discussion
Applying IBA was not effective in
increasing rooting or the speed of root-
ing on any of the poinsettia cultivars
under either light regimen (data not
shown). Therefore, IBA effects were
pooled in the data analysis. Stock plant
photoperiod, however, did influence
the rooting of poinsettia cuttings.
‘Freedom Red’ and ‘Monet’ cuttings
rooted more quickly when the stock
plants were grown with a night break
(Table 1). Furthermore, the root dry
mass of these cuttings were greater
than the root dry mass of control ‘Free-
dom Red’ and ‘Monet’ cuttings (Table
2). There was no variation in rooting
time and root mass among ‘V-17
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Angelika Marble’ cuttings, regardless
of the treatment of the stock plants
(Tables 1 and 2).

Although the reaction to extended
photoperiods of stock plants varies
among species, it is widely accepted
that long days during the stock plant
stage is an important factor in the
subsequent rooting of individual poin-
settia cuttings (Hansen and Ernstsen,
1982). Poinsettias typically require
short days to initiate flowering. The
critical photoperiod for the initiation
of flowering for most poinsettia culti-
vars has been cstablished at 12 h 20
min (Ecke et al., 1990), which at 40°
35" N latitude, occurred naturally on
19 Sept. 1995. However, to our knowl-
edge, there has been no research per-
tormed on the critical photoperiod of
modern poinsettia cultivars to verify

the difference in flower initiation dates *

(D. Hartley, personal communication ).

While the stock plants under natu-
ral lighting would have initiated flow-
ering, it is most likely that the critical
dark period for ‘V-17 Angelika Marble’
is longer than that for ‘Freedom Red’
or ‘Monet’, and flowering initiation
had not yet occurred. Consequently,
there may not have been any physi-
ological difference between the cut-
tings taken from ‘V-17 Angelika’ stock
plants grown under natural and night-
break treatments. For ‘Freedom Red’
and ‘Monet’, there was a physiological
difference between the cuttings, per-
haps due to the flower initiation of the
stock plants under a natural daylength.

In short-day and long-day plants,
flower initiation within the stock plants
appears to inhibit rooting of the cut-
tings (Heide, 1965; Moe 1976). A
short-day species, Dendranthemaspp.,
produced superior cuttings using long-
day trcatments on the stock plants to
block the initiation of flowering (Heins
etal., 1980). Similar stock plant pho-
toperiodic effects have been reported
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on Salix spp., Abelin Xgrandiflova,
Kalanchoe tubiflova, Crassula avgentea,
Llex crenata, Pinus sylvestrisusing short
days to increase rooting, whereas Be-
goniaXcheimantha, Vignaradinta,and
Rhododendron spp. exhibited increased
rooting under long days (Hansen,
1987).

Many studies have produced evi-
dence showing that herbaceous stock
plants in a vegetative stage produce
cuttings that root quickly and yield
more root mass. More systematic re-
search is required to identify the criti-
cal photoperiod ofindividual poinsettia
cultivars. Identifying the critical
daylength ofa specific cultivar for flow-
ering is important when deciding
whether lighting the stock plant is a
necessary treatment for photoperiodic
control. If the critical day length oc-
curred before cuttings were harvested
or rooting occurs, it would be neces-
sary to extend the photoperiod to in-
hibit flower initiation, thereby
producing a cutting capable of root-
ing. However, lighting would be un-
necessary it rooting occurred before
the critical daylength was reached and
flower initiation had not yet occurred.
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Summary. Crown divisions of Cam-
panula takesimana were potted

1 Sept. 1994 and were grown under
natural conditions until 19 Nov.,
when they were moved into a 3 °C
greenhouse. On 15 Feb. 1995, 10
plants were randomly assigned to each
of four temperature treatments (-5,
-8, -11, and -14 °C), using each of
four freeze acclimation procedures
designated A through D: group A
plants were held at treatment tem-
peratures for 30 minutes; group B
plants were first subjected to three
alternating freeze-thaw cycles (-3 °C
for 24 hours, 3 °C for 24 hours), then
held at treatment temperatures for 30
min; plants in group C were held at
-1 °C for 14 days and subsequently
were exposed to treatment tempera-
tures for 30 minutes; group D plants
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