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White-cedar Genetics, Propagation and Establisl :nt in New Jersey

John E. Kuser
Cook College
Rutgers University
New Brunswick, NJ

G,... ~dlan

Isoz  ° :quency analyses show fewer polymorphic lociat Hi * P: * *, an outlier
swamp_in northwest ~ NJ, than in two main-range swamps in southern NJ and
two in eastern NC. A few fresh High Point seeds g inated on 10h day in 1992,
whereas seeds from other swamps wouldn’t. High Point cedars, mcluding rooted
cuttings, look bluer.

) p VRS- SA

Seed: conesrip i Nove ‘er; seed crops vary from year to year. Seed viability
varies from swamp to swamp, usually 10%-60%; can be determined by
tetrazolium it or seed dissection. Fresh seed needs either 16 h day length or 30 d
stratification to germinate. Seed must not be buried, but lie atop moist medium
(keep moist!), and v ™ sprout in c. 2 weeks.

Cuttings: will root at ' ost any time of year; fresh tw" ; can be stored in ziplocs
at 0’-4°C for several weeks. We use 10 cm cuttings to fit handily in Leach tubes,
but 5 cm-25 cm will root; wound 1 side lightly 0.5-1.0 cm, dip in Hormodin 3
powder, stickin  »-Mix BX under mist 6 sec every 6 m, will root in 3-6 weeks.
Comparing seedlings vs. stecklings: preliminary expt. showed seedlings avgd. 86
cm, cuttings 84 cm after 3 yrs. in swamp. Current progeny test will compare 3
swamps X 4 clones/swamp, cuttings_vs. seedlings, mature tree crown cuttings vs
juvenile tree (<2m) cuttings.

Establishr~~-+

Swamps: plant on hummocks not low enough to drown, or high enough to dry
out. Match the sites where you see native seedlings. Sandpit reclamation: imitate
where native seedlings appear, i.e. 60-90cm above lake level in flooded pit, within
3 mofwater’s e’ :along bank sloping 30™-45". We're trying some in 100m-wide
sand flats 30-60 «  above water table. Protect with electric fence or vexar collars
60-90 cmh 1x20 cm diam, control brush with herbicide as necessary.






Initial € 1lling Growth of Atlantic White ( lar as Influenced by
Temperature and Photoperiod

Laura G. Juil, Frank A. Blazich, and L. E. Hinesley

Due to accelerated lo  of natural stands and efforts directed at wetlands
reclamation, there is currently great interest in propagation, culture, and field
establishment of Atlantic white cedar. The objective of this study was to determine the
optimum photoperiod and day/night temperature for initial seedling growth.

On Mar. 24, 1994, uniform seedlings of a Bladen Co., N. C. proven v e
transplanted individually into RLC-4 Ray Leach Cone-tainers containing a n nof1
peat : 1 perlite : 1 vermiculite (v/v) amended with Osmocote 18-6-12 at 2.1 kg-m-3 (3.6
Ib-yd-3) and were grown under greenhouse conditions for 1 month, On April 19, 1994,
uniform seedlings were then transferred to the N. C. State University Phytotron and the
experiment was initiated. Initially, plant heights and stem diameters we recorded. In
addition, six plants were harvested to determine total root lengths and root areas. Initial
top and root dry weights (dried at 70°C for 72 hr) were also recorded. Temperature
treatments were then initiated using growth chamibers.

The study was a completely randomized design with a 4 x 4 x 2 factorial
arrangement of treatments consisting of four, 9-hr day temperatures of 18°, 22°, 26°, or
30°C (64°, 72°, 79°, or 86°F), four, 16-hr night temperatures of 14°, 18°, 22°, or 26°C (57°,
64°, 72°, or 79°F) and two photoperiods [a short day (9-hr) or a long day (9-hr day with a 3-
hr daily night interruption from 11:00 PM to 2:00 AM]. There were 10 singie plant
replications per treatment. Plants were moved betv  :n chambers at 7:30 AM and 4:30
PM daily to maintain appropriate day/night temperatures. Seedlings were fertilized twice
weekly with the standard Phytotron nutrient solution and watered with deionized water on

naining days. Plant heights were recorded every 2 weeks. '

Seventy-nine days after treatment initiation, final heights and stem diameters
were recorded in addition to crown width which consisted of two branch measurements at
a 90° angle. Roots were washed free of medium and seedlings were separated into tops
and roots. Before drying at 70°C for 72 hr, total root length, and root area of three plants
per treatment grown under long days \ measured.

Dry matter production was influenced by day and night temperatures and
photoperiod. Significant day temperature x photoperiod interactions occurred for caliper,
crown width, and top dry weight. There were no significant interactions for root dry
weight, root area, or root length. Optimum day temperature for top and root dry weight
was 30°C whetl  seedlings were grown under short or long days. Root area and total
root length were also maximized at days of 30°C for long day seedlings. Greatest caliper
and height were also realized at days of 30°C. Long day plants had greater values for all
growth measurements than short day piants excepi for caliper (P < 0.05). Short day
plants had slightly greater caliper at 26°C than long day plants (P < 0.05). A quadratic
response to increasing day temperatures was noted for crown width for iong day plants
with a maximum at 22°C. A similar response was observed for short day plants with a
maximum at 26°C.

Significant night temperature x photoperiod interactions occurred for crown width
and top dry weight. Optimum night temperature for top and root dry weight of seedlings
was 26°C whether grown under short or long days. Regardless of night temperature, top
and root dry weights were lowest at days of 18°C. Greatest caliper, height, root area, and
root length were also realized at nights of 26°C. With regard to crown width, long day
plants had a quadratic response to increasing night temperatures as a maximum occurred
at22°C. Alir i sponse was noted for short day plants with maximum crown width at
nights of 26°C. Data indicate that optimal seedling growth of Atlantic white cedar can be
achieved by utilizing a day/night cycle of 30°/26°C with long days.



GREENHOUSE PRODUCTION OF AT™ ANTIC WHITE-CEDAR
S )LINGS

Synopsis of results from research toward requirements for Master's degree
by Laura Lee Greenwood, under the direction of Dr. Robert C. Kellison.

(  mination and early growth requirements of Atlantic white-cedar (Chamaecyparis
thyoides (L) BSP) were examined in four separate experiments. In two experiments,
germination rates of cedar seeds were quantified on several different media. Nitrogen
requirements for seedling growth were determined in another study, and phosphorus
requirements and differences, as affected by two seed sources, were assessed in another.

Experiment # 1

Two soils (a Lakeland sand and a Wickham loamy sand), a soil-peat combination
(3:1 loam sand:peat) and four soil-less media (peat, composted pine bark, 1:1 bark:peat and
1:1:1 peat:perlite:vermiculite) were evaluated. Germination percentages were hi * st in peat
moss and 1:1:1 peat:perlite:vermiculite.

Experiment # 2

One soil (Wickham loamy sand), two soil-peat combinations (1:1 peat:loamy sand
and 2.5 cm peat over loamy sand) and three soil-less mixtures (peat, 3:1 peat:perlite and 1:1
peat:vermiculite) were evaluated. Peat:vermiculite (1:1) yieldii the best germination
percentage. Both soil-peat combinations resulted in significantiy higher germination
percentages than soil alone. Tetrazoli  ‘ests overestimated germination percentages. For
containerized production, 1:1 peat:ver ~ wulite is the best  rmination media of those
surveyed.

Experiment # 3

Seedlings from the first germination experiment were fert”™" :d with nitro, . from
(NH,) NO, at 0, 75, 150, or 300 ppm. At the end of 6-months, the seedlings grown in peat
moss with 300 ppm N applied weekly were the tallest and had the greatest dry weight and
stem diameter. Seedlii response to N depended on growing medium composition. The four
growth indices measuread (dry weight, diameter, height and root:shoot ratio) for seedlings in
each medium increased with increasing levels of N. Resnonse curves indicated weekly N
fertilization between 160 and 250 ppm should elicit 90-' _ %% of maximum growth in any of
the five media. Peat moss was the best of the media surveyed,/l'and loamy sand amended with
peat was better than the soil alone. Peat should be the major component of any artificial
medium, and should probably be added to nursery soils low in organic matter.

Experiment # 4

Seedlings from two seed sources were grown on 1:1:1 peat:perlite:v.___iculite at 0,
25, 50, 100, or 200 ppm phosphorus from H,;PO,. The seedlings own at § ppm had reddish
foliage and lower heights, dry weights and diameters than those grown at the other
concentrations. There were no significant differences among seedlings grown at the other
four concentrations of P. He' “it and diameter differed between seed lots, but dry we' “its
we similar. Weekly liquid tertilizer applications containing 25 ppm P are adequate 1or
Atlantic white-cedar  dlit






£ 2 . ANTIC WHITE-CEDAR BARE-ROC . SEEDLING STANDARD
EVALUATION

K. O. Summerville and Eric Hinesley

.18 study is designed to help determine the seedling size best suited for
reforestation practices. Seedlings for ™ study were derived from the separation and
analysis of seedlii  produced by the nursery bed soil ameni :nt study. The six height
classes used in that study were carried fi  ard to this study and field planted on 2 sites, an
organic and a wel  neral soil.

The study is designed to have 8 replication with a 5 tree row for each treatment.
The treatments are randomly assigned within each replication. ... treatments are 0-5 cm,
5.1-10 ¢m, 10.1-15 cm, 15.1-20 c¢m, 20.1-25 cm and >25 cm in height. Seedlings were
lifted 19 and 20 January 1995 and planted on 2 and 9 February 1995.

A mid-summer check at the wet-mineral site * “icates that survival is ranging
from 95 - 100% no treatment effect was evident. Browse dam: : has occurred and deer
appear to be the causal agent. The peat site has been flooded for several days in June and
this may impact survival. Data will be collected at both sites during the dormant part of
the growing season. Height and diameter growth will be followed for sev ~ growing
seasons. A second year's planting of this study is planned from the 1995 nursery bed
study.



BAlL..-ROC. VS. COMN.AINER SEEDL __ GS

K.0.§ r’™

This study is an attempt to determine which seedling production method yields the
best plant for reforestation: bare-root or containe own seedlings. Two container sizes
with different soil mix capacities were used, 3 ana 5.5 cubic inch root capacity volume.
Parameters used to determine value of one system over another were survived, and
subsequent height and root collar growth.

. e study was planted on three sites, one peat soil and two wet mineral (clay/loam
old fields) in eastern North Carolina. The bare-root seedli; : were 1-0 and the containers
were 9 months old when planted in February and March 199J. Survival an¢  owth
measurement were taken at 1, 2 and 3 years of age.

The study design is 3 tr ats ¢ 1, 5.5 cubic inch; tmt 2, 3.0 cubic inch;
bare-root) with 10 tree rows per replication and 10 replications. the ments within a
replication are randomly assigned. Soils pleswt¢ ta .oneach and analyzed for
mineral/organic content, CEC, BS %, pH, phos * rus, potassium, calcium, m sium,
ma; mese, zinc and copper.

Survival has been d on all three sites by all treatments with the exception of
one site where browse dai reduced survival below the other two. Diameter and height
growth preliminary data ingrcates that all treatments are developing equally well in any
year of measurement across sites.
























A" \NTIC WHITE-CEDAR HERBICIDE EVALUATION

K. O. Summerville

Two naturally reseeded Atlantic White-cedar areas were used for application of a
herbicide. The objectives were to determine effect on Atlantic White-cedar and comp¢
v tation. Application of herbicide at each site was by helicopter. A site in Gates County
was treated in September 1993 using 3 rates of Arsenal AC (9.6 oz, 12.8 oz. and 16 oz/acre).
A site in Dare County was treated in August 1994 usi: 3 rates of Arsenal AC (8 oz., 16 oz.,
24 oz./acre). Both sites were totz ree harvested in tne '88 (Dare Co.) and '89 (Gates Co).
Each site has a similar peat/muck soil and has regenerated to a mixture of Atlantic White-
cedar, Red Maple, Red Bay, Black Gum, Cypress, Waxmyrtle, Pepper bush, Ilex spp.,
Fetterbrush, Smilax spp. The sites also had a mixture of non-woody plants, sph: um moss,
wool grass, water lily, broom se(" :, rush, cattail, and fern.

At each site 1/100 acre circular plots will be established in a random pattern to access
effect on plant growth within each treatment flight line. On each 1/100 acre plot 5 dominant
Atlantic Whit  edar trees willbet  :d and numbered. He' "t and DBH will be recorded.
These plots are established by placing a permanent center post for future relocation. Future
measurements of these 5 Atlantic White-cedar trees and recordin  other plant presence will
provide information on the long term effect of the herbicide appucation. The Gates County
site will provide the opportunity to make an evaluation after 2 growing seasons and the Dare
County after one growing season. Visits to the sites in July 1994 provide observations that
reveal no visible effect on the Atlantic White-cedar. Herbicide effect is observable of I |
VM e, Black Gum, Red Bay, llex spp., Pepper bush, Cypress, Waxmyrtle, Smilax spp., wool

ass, cati  fern, bro sedge, 1ru’






Site Condition

Peat/Muck

Flood Plain

«» et Mineral

AWCPROVENANC™ STUDY ...l LOCATION

Source
Group

1-1
1-2
1-3
1-4
1-5

2-1
2-2
2-3

3-1
3 -
3-3
3-4
3-5
3-6
3-7
3-8

County / Location

Harnett, south of NC 24 & 27

Camden, Great ~ ‘smal Swamp NWR
Chowan, Rockyhock '
Brunswick, Waccamaw Forest

Dare, Air Force Range (Sycamore ..ail)

Onslow, Camp Lejeune
Scotland, Lum! River
Colt  »us, vraccamaw River (Juniper Creek)

Jones, Comfort

V™'« "Nash, US 264
Cumberland, Harrisons Cre
Richmond, Hamlet (Hi n Road)
S, »son, Garland

Craven, Croatan NF  _ itfish Lake)
Columbus, Gore Farm

Lee, Juniper Springs Ch

Total # Trees

# Trees

N L i

W W

N Hh hhn W
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