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Abstract

In a provenance cum progeny trial comprising 13
provenances and 91 families of Eucalyptus tereticornis
Sm. of Australian and Papua New Guinean (PNG) ori-
gin, laid out in India in 2002, cleistogamy was found in
a family emanating from CSIRO seed lot no. 13418,
(tree no. DS000141) Sirinumu Sogeri Plat, PNG.  This
trait appears to be under genetic control, and presum-
ably results in obligate selfing. This may lead to
inbreeding depression in this family.
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The genus Eucalyptus, that comprises about 700
species and varieties (ELDRIDGE et al., 1993), normally
has chasmogamous flowers. It’s species are generally
considered to be largely cross-pollinated, and interspe-
cific hybridization is quite frequent where spatial isola-
tion barriers to inbreeding have either broken down or
have been removed (PENFOLD and WILLIS, 1961; PRYOR,
1976; POTTS et al., 2003). However the frequency of self-
ing or out crossing is both genetically and environmen-
tally conditioned (FRYXELL, 1957). 

In the year 2002 a provenance cum progeny trial of
Eucalyptus tereticornis comprising 13 provenances and
91 families of Australian and Papua New Guinea (PNG)
origin and local control (Table 1) was established in the
campus of Forest Research Institute, Dehradun, India
(30° N, 76° E, 610 m altitude, mean annual rainfall 216
cm).  For carrying out inter- and intra-provenance cross-
ing, phenological observations pertaining to flowering
were taken in October 2004 for selection of parents. 

In one family seed lot no. 13418 tree/Family
DS 000141, cleistogamous flowers were observed (Fig
1a), while all 3000 other trees grown at the same site
from 12 other provenances showed normal chasmoga-
mous flowers. Since all 15 flowering plants belonging to
this family spread over eight replicates showed cleis-
togamy, this trait appears to be genetically controlled.

In the cleistogamous flowers, the opercula showed an
unusual tardiness in shedding. Although they separated
from the floral receptacle as usual, the opercula were
not shed and remained sitting on the style even after
withering and turning brown in colour after fruit forma-
tion (Fig 1b). Such withered and dark brown opercula
could be seen even after one month of fruit formation

(Fig 1b). A close examination of such cleistogamous flow-
ers at a relatively early stage, before their opercula
turned brown revealed that many stamens and much
pollen grains were sticking to the stigma, which were
glistening with nector. Such a condition will presumably
result in forced selfing because insects are unlikely to be
able to contact anthers and stigma beneath the opercu-
lum (Fig. 1a). These observations are identical to those
made by VENKATESH et al. (1973) on cleistogamous flow-
ers of E. tereticornis. However, they differ from observa-
tions of cleistogamous flowers of a species of Eucalyptus
in Tasmania whose opercula did not abscise from the
receptacles (BARBER, 1954).

If cleistogamy and obligate selfing persist in the sub-
sequent generations raised through seeds, this may lead
to complete homozygosity in the population of this fami-
ly and inbreeding depression. VENKATESH (1971) and
VENKATESH et al. (1973) have shown that the mean num-
ber of seeds/capsule from cleistogamous flowers was con-
siderably less than those developed from chasmogamous
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Table 1. – Detail of geographical locations of E. tereticornis
sources.
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Figure 1. – (a) A portion of branch of E. tereticornis showing
cleistogamous flowers. (b) Close up view of a branch showing
development of fruits from cleistogamous flowers. Note that
the opercula are still sitting on withered stigmas even after one
month of fruit formation.

flowers. Our studies suggest that this cleistogamous
family may also suffer inbreeding depression.

An assessment made for growth parameters viz.
height and collar diameter of provenances/families at
age 18 months revealed that this particular prove-
nance/family performed poorly in relation to others. It
ranked last but one in position with regard to height
and diameter. For height and diameter, respectively it

was 46.6 and 42.8% inferior to the best performing
provenance/family and 18.9 and 24.5% inferior to the
pooled means of the provenances. In general all 32
plants were poor in respect of growth performance. In
addition, out of 32 plants, only 15 were found to initiate
flowers at the age of 18 months.
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Abstract

In addition to genetic control, responses to environ-
mental stimuli affect the success of rooting. Our objec-
tives were to: 1) assess the variation in rooting ability
among 21 Populus clones grown under varying soil tem-

peratures and amounts of precipitation and 2) identify
combinations of soil temperature and precipitation that
promote rooting. The clones belonged to five genomic
groups ([P. trichocarpa Torr. & Gray x P. deltoides Bartr.
ex Marsh] x P. deltoides ‘BC’; P. deltoides ‘D’; P. deltoides
x P. maximowiczii A. Henry ‘DM’; P. deltoides x P. nigra
L. ‘DN’; P. nigra x P. maximowiczii ‘NM’). Cuttings, 20
cm long, were planted in Iowa and Minnesota, USA, in
randomized complete blocks at 1.2- x 2.4-m spacing
across three planting dates during 2001 and 2002. Soil
temperatures were converted to belowground growing
degree days (GDD) (base temperature = 10°C) accumu-
lated over 14 days. Genomic groups responded similarly

Soil Temperature and Precipitation Affect the Rooting Ability 
of Dormant Hardwood Cuttings of Populus

By R. S. ZALESNY JR.1,*), R. B. HALL2), E. O. BAUER1), and D. E. RIEMENSCHNEIDER1)

(Received 23rd December 2004)

1) USDA Forest Service, North Central Research Station,
Forestry Sciences Laboratory, 5985 Highway K, Rhinelander,
WI 54501, U.S.A.

2) Iowa State University, Department of Natural Resource Ecolo-
gy and Management, 339 Science II, Ames, IA 50011, U.S.A.

*) Corresponding author (research plant geneticist); Phone: (715)
362-1132; Fax: (715) 362-1166; E-mail: rzalesny@fs.fed.us

Zalesny jr. et.al.·Silvae Genetica (2005) 54-2, 47-58

DOI:10.1515/sg-2005-0009 
edited by Thünen Institute of Forest Genetics


