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made from lime-dewatered raw sewage sludge; plant's 
growth response can be expected to be different when 
compost is made from polymer dewatered sludge. 

Literature Cited 

1. Bunt, A.C. 1976. Modern Potting Composts. Penn State Univ. 
Press, University Park, PA. 

2. Chaney, R.L., J.B. Munns, and H.M. Cathey. 1980. Effective
ness of digested sewage sludge compost in supplying nutrients for soil
less potting media. J. Amer. Soc. Hort. Sci. 105:485-492. 

3. Gouin, F.R. 1982. Using composted waste for growing horticul
tural crops. BioCycle J. Waste Recycling 23:45-47. 

4. Gouin, F.R. 1985. Growth of hardy chrysanthemums in con
tainers of media amended with composted municipal sewage sludge. 
J. Environ. Hort. 3:53-55. 

5. Hirai, M.F., V. Chanyasak, and H. Kubota. 1983. A standard 
measurement for compost maturity. BioCycle J. Waste Recycling 
24:54-56. 

6. Keeney, D.R., and D.W. Nelson. 1982. Nitrogen-Inorganic 
Forms. p. 643-698. In: Methods of Soil Analysis, Part 2. Chemical 

and Mkrobiological Properties-Agronomy Monograph No.9. Ameri
can Society of Agronomy-Soil Science Society of America, Madison, 
WI. 

7. Marcotrigiano, M., F.R. Gouin, and C.B. Link. 1985. Growth 
of foliage plants in composted raw sewage sludge and perlite media. J. 
Environ. Hort. 3:98-101. 

8. Pr1esse1, F.W., and W. Bidlingmaier. 1981. Analyzing decay rate 
of compost. BioCycle J. Waste Recycling 22:50-51. 

9. Shanks, J .B., and F.R. Gouin. 1984. Compost suitability for 
greenhouse ornamental plants. BioCycle J. Waste Recycling 25:42-45. 

10. "Tillson, G.B., J.F. Parr, E. Epstein, P.B. Marsh, R.L. 
Chaney, D. Colacicco, W.D. Burge, L.J. Sikora, C.F. Tester, andS. 
Hornick. 1979. Manual for composting sewage sludge by the Beltsville 
aerated pile method. Municipal Environmental Research Laboratory, 
U.S. Environmental Protection Agency, Cincinnati, Ohio. 

11. "'ooton, R.D., F.R. Gouin, and F.C. Stark. 1981. Composted 
digested sludge as a medium for growing flowering annuals. J. Amer. 
Soc. Hort. Sci. 106:46-49. 

12. Zucconi, F., M. Forte, A. Monaco, and M. de Bertoldi. 1982. 
Biological evaluation of compost maturity. p. 34-40. In: Composting: 
Theory and Practice for City, Industry and Farm. The J.G. Press, 
Emmaus, PA. 

Propagation of Osmanthus X fortune; by Softwood Cuttings1 

Frank A. Blazich and Juan ll. Acedo1 

Department of Horticultural Science
 
North Carolina State University
 

Raleigh, NC 27695-7609
 

.-------------------Abstract ------------------ 
Moderate rooting (64070) ~as ac.hieved with nontreated, softwood cuttings of Fortune's osmanthus (Osmanthus X fortune;
 
Car~.). Treatme~t of cuttIngs ~Ith 2~OO ppm indolebutyric acid (IBA) significantly increased percent rooting (92070). Higher


' aUXIn concentratIons resulted In rootIng conlparable to the nontreated cuttings. None of the treatments had any influence on 
root number or root length. 
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Introduction 

Fortune's osmanthus (Osmanthus Xfortunei Carr.), 
an interspecific hybrid between holly osmanthus [0. 
heterophyllus (G. Don) P.S. Green] and fragrant tea 
olive [0. fragrans (Thunb.) Lour.], is a large, dense, 
oval to rounded evergreen shrub which reaches a height 
of 4.6 to 6.1 m (15 to 20 ft) (1,3). Leaves are dark green 
and leathery in appearance and small, extremely frag
rant, w.hite flowers are produced in the fall. At Raleigh, 
flowerIng generally occurs from mid-September 
through mid-October. 

Although common in southern landscapes, specific 
propagation information is lacking, and nurserymen de
scribe the hybrid as difficult to propagate by cuttings. 
Rooting trials conducted by the senior author over the 
last several years utilizing semi-hardwood and hard
wood cuttings have resulted either in total failure or 

lReceived for publication December 24, 1986; in revised form Feb
ruary 13, 1987. Pape~ No. 10841 of the Journal Series of the North 
Carolina Agricultural Research Service, Raleigh, NC 27695-7601. 
2Professor and Research Technician, resp. 

very low rooting percentages. However, a study con
ducted in mid-June 1984 suggested softwood cuttings 
might pe the key to achieving greater success. 

The 1984 research utilized cuttings in a transitional 
growth stage between a softwood and semi-hardwood 
condition with the best treatment resulting in 36070 
rooting. Although most propagators would regard such 
rooting as unacceptable, the results were encouraging as 
this was the greatest success achieved to date. The 1984 
study ;suggested that softwood cuttings might provide 
greater rooting and with this objective in mind, the 
following investigation was undertaken to investigate 
the feasibility of propagating Fortune's osmanthus by 
softwood cuttings. 

Materials and Methods 
Terrninal, softwood stem cuttings each 8 cm (3.1 in) 

long were taken May 13, 1986 from a single plant grow
ing on the campus of North Carolina State University. 
Stems .and leaves of the cuttings were light green. Leaves 
were fully expanded and the leaf tissue was soft yet suf
ficiently firm so that the leaves did not appear flaccid. 
Stem tissue was similar in that it was soft but firm. No 
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distinct sound was noted when broken. Application of 
pressure to the cuttings resulted in breakage but the 
stem pieces held together, not separating at the break 
point. 

Following collection, the cuttings were trimmed from 
the base to 7 cm (2.8 in), leaves were removed from the 
lower and upper portion of each cutting so that only the 
four largest terminal leaves remained, and the following 
treatments employed: (A) nontreated, (B) 2500 ppm 
(0.25070) indolebutyric acid (IBA), (C) 5000 ppm (0.5070) 
IBA, and (D) 7500 ppm (0.75070) IBA. When treating 
the cuttings with IBA, the basal 1.5 cm (0.6 in) of each 
cutting was dipped into an IBA solution for 1 second 
followed by 15 nlinutes of air drying before insertion 
into the rooting medium. IBA solutions were prepared 
by dissolving reagent grade IBA in 50070 isopropyl alco
hol. After auxin treatment, cuttings were inserted to a 4 
cm (1.6 in) depth in individual, 7 cm2 (2.8 in2

) plastic 
rose pots containing a medium of 1 peat: 1 perlite (by 
voL). 

Pots were placed on a single, raised bench in a glass
covered greenhouse maintained at approximate day1 
night temperatures of 23.9°±5.6°/18.3°±2.8°C 
(75 °± 10°/65 °± 5 OF). Intermittent mist operated 6 sec
onds every 5 minutes from 7:30 a.m. to 7:00 p.m. daily. 
A natural photoperiod was provided and light intensity 
was reduced approximately 40070 with a greenhouse 
shading compound. The experimental design was a ran
domized complete block using six cuttings per treatment 
and six replications. 

Fifteen weeks after the experiment was initiated, cut
tings were harvested and data recorded. Data included 
the number and length of primary roots greater than 1 
mm (0.04 in). Any cutting having one or more roots was 
classified as rooted. Standard analysis of variance pro
cedures were utilized for data analysis. 

Results and Discussion 

Use of softwood cuttings provided an excellent means 
to propagate Fortune's osmanthus (Table 1). Although 
moderate success was achieved with nontreated cuttings 
(64070), rooting was significantly increased by treatment 
of cuttings with 2500 ppm IBA (92070). Higher concen
trations resulted in rooting comparable to the non
treated cuttings, and no IBA treatments affected root 
number or root length. 

Results reported herein and many unsuccessful at
tempts to root semi-hardwood and hardwood cuttings 
taken at various times of the year strongly suggest that 
Fortune's osmanthus is best propagated by softwood 
cuttings. Successful propagation by softwood cuttings 
lends support to the importance of timing (the time of 
the year in which the cuttings are taken). Timing is ex

tremely important for successful rooting since only one 
flush of growth is produced yearly which occurs in the 
spring. The significance of timing apparently is no dif
ferent than that for other species in which it can be the 
single most important factor in successful rooting (2, 3). 

An individual attempting to propagate this hybrid 
should be aWare of the description of the cuttings given 
in the Materials and Methods. This is of utmost impor
tance because following budbreak and shoot elongation 
in the spring, tissue maturation progresses at such a rate 
that if one is not attentive, the growth stage most condu
cive to rooting will be quickly past. Once past, one 
would have little choice but to wait until the following 
year for the next flush of growth. 

Significance to the Nursery Industry 

Results indicate that timing is critical for successful 
rooting of cuttings of Fortune's osmanthus and this hy
brid is best propagated by softwood cuttings. Moderate 
rooting can be achieved with nontreated softwood cut
tings, but treatment with 2500 ppm IBA will increase the 
percentage of cuttings that root. 
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Table 1.	 Effects of IRA treatments on the rooting of softwood cut
tings of Fortune's osmantbus. 

Treatment 
RootingZ 

(070) 
Mean no. 

roots/cuttingY 
Mean root 

lengtb (mm)Y 

Nontreated 63.9 aX 5.7 a 39.8 a 

2500 ppm IBA 91.7 b 6.4 a 45.9 a 

5000 ppm IBA 66.7 a 5.8 a 47.3 a 

7500 ppm IBA 63.9 a 5.5 a 46.3 a 

ZEach value is based on 36 cuttings.
 

YMeans are based on the nUlnber of cuttings which rooted for a par

ticular treatment.
 

xMean separation within columns by Waller-Duncan k ratio t test; k
 
= 100, p r~ 0.05. 
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