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Bud Dormancy of Populus deltoides from Different Provenances
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All the four clones of Populus deltoides namely; ‘G 3, ‘G 48°, ‘D 121’ and
‘IC’ from different provenances exhibited linear growth much longer, attained
greater height and produced more leaves under LD than under ND and SD

conditions.

The clones ‘G 3, ‘G 48’ from Texas and ‘D 121’ from Mississipi,

exhibited longer periods of active growth under SD and ND conditions and
‘G 3’ and ‘D 121’ even under LD condition than the Italian clone ‘IC in
which growth ceased earlier under all photoperiods.
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Introduction

Pauley and Perry (1954) and Vaartaja
(1954, 1959) reported that the response of
trees to photoperiod varies considerably
with their geographical source. Heide
(1974) reported that photoperiod affects
the growth and dormancy of Norway
spruce ecotypes. The presence of such
ecotypes in trees has been reported by
some other workers as well (Downs &
Piringer 1958, Perry 1962, Juntilla 1980).
This paper deals with the effect of photo-
period on extension growth, leaf formation
and bud dormancy in four clonal selections
of Populus deltoides: ‘G 3, ‘G 48, ‘IC
and ‘D 121. The clones ‘G 3 and
‘G 48 are selections from the seedlings
of Texas provenance, while ‘D 121’ is a
selection from Mississipi, USA and

clone ‘IC’ is an Italian clone obtained
from the British Forestry Commission,
Alice Hold, England. For further details
regarding these clones see Pande (1973).

Materials and Methods

Fifteen cm long and uniform cuttings
(with 4 nodes in each) were made from
lower middle portion of one-year old
branches of the trees of four clones of
Populus deltoides namely ‘G 3, ‘G 48,
‘IC’ and ‘D 121’ growing in the Forest
Nursery, Shilli (Solan) after excising the
apical part and the leaves. The cuttings
were planted in earthen-ware pots contain-
ing 3:1 mixture of garden soil and sand
under three photoperiodic regimes:
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(i) long days (LDs)—consisting of 24 hr
light; (ii) normal days (NDs)—consisting
of natural day length conditions prevail-
ing at Chandigarh; and (iii) short days
(SDs)—consisting of 8 hr light alternating
with 16 hr dark in a 24 hr cycle. Photo-
periodic treatments were given by the
method described earlier (Singh & Nanda
1981). To ensure healthy growth, plants
were supplied with NPK (2:2:1) fertilizer
(50 ml/pot) once a month throughout the
course of investigation.

The apical growing bud was taken into
consideration for morphological data.
Observations of extension growth were
taken at the end of the experiment after
one year and those of the number of
leaves were recorded daily. Records were
also maintained of the time of abscission
of leaves. The period during which
extension growth stopped and no new
leaves were produced, has been referred
to in the text as the ‘rest period’ or ‘bud
dormancy’.

Results

The height and number of leaves produced
on plants of the four clones are presented
diagrammatically in figure 1. While empty
histograms in this figure represent the
height attained, striped columns within
them represent the number of leaves
produced on the plants.

Extension Growth

It is seen that plants of the clones ‘G 3’
and ‘D 121’ under LD condition, of the
clone ‘G 3’ under ND condition and of
the clone ‘D 121’ under SD condition
grew taller than the others. Again,
while under LD condition, plants of the
clone ‘IC’ were the shortest of the four
clones, under ND condition the height
of the clones ‘G 48, ‘IC’ and ‘D 121’ did
not differ from one another significantly

although the plants of all these clones
were shorter than those of ‘G 3’. Under
SD condition, plants of ‘G 48 and ‘IC
were shorter than the other two (figure 1).

Number of Leaves

Figure 1 shows that under LD and ND
conditions, the trends of leaf production
were more or less similar to those of
extension growth. Thus, the number of
leaves was the highest in the clone ‘G 3’,
lower in the clone ‘G 48’ and still lower
in “IC’ and ‘D 121’. Under SD condition,
the number of leaves in the clones ‘G 3’
and ‘D121’ was higher than in the clones
‘G 48’ and ‘IC’. It may be noted that the
number of leaves produced was higher in
all cases under LD and ND than under
SD condition.

Days to Leaf Senescence

Table 1 shows that while long days delayed,
short days hastened the senescence of
leaves and the onset of bud dormancy
(figure 2). While under SD condition
senescence occurred significantly earlier
in the clones ‘G 3’, ‘G 48’ and ‘IC’ than
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Figure 1 Effect of photoperiod on height of the main
axis and number of leaves produced on four clones of
P. deltoides. Vertical bars represent 959 level of
confidence
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Table 1 Effect of photoperiod on days to leaf senescence
in P. deltoides

Clone Days to leaf senescence

LD ND SD
‘G3® 315+7 225+6 21143
‘G 48’ 30818 230+2 206+3
1c 31145 23442 205+4
‘D 121° 2913 230+4 22147

+Standard error

in the clone ‘D 121’, under LD condition
it occurred earlier in the clone ‘D 121’
than in the other three clones. The
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period of senescence in these three clones
did not differ significantly under this
photoperiod. Under ND conditions, the
period did not differ significantly in the
four clones.

Periods of Growth and Rest

Under SD and ND conditions, the onset
of rest occurred earlier in the clone ‘IC
than in the other three clones. Tt occurred
last of all in ‘G 3’ under ND condition.
Under LD condition the period of rest
started much earlier in the clones ‘IC
and ‘G 48 than in the other two clones.
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Figure 2 Effect of photoperiod on periods of active growth and bud dormancy in four clones of P. deltoides.
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Again under SD condition the growth
after the rest period was resumed in all
the cases in March. Under ND condition
growth was resumed in early March in
the clone ‘D 120’, towards the end of
January in the clones ‘IC’ and ‘G 48’ but
by the middle of January in the clone ‘G 3’.
Under LD condition growth after the
rest period was resumed at about the same
time except in the clone ‘G 48’ where it
was resumed slightly earlier. It may be
noted that the period of rest in all the
clones was the longest under SD condi-
tion. While in the clones ‘D 121’ and
‘G 3, the rest period under ND condition
was longer than under LD condition, in
the clones ‘IC’ and ‘G 48’, it did not
differ under ND and LD conditions.

Discussion

The higher extension growth and leaf
production in all the clones under LD
and ND than under SD condition repor-
ted in this paper is in accord with the
results on some other tree species (Nanda
1963, Whalley & Cockshull 1976, Bhat-
nagar & Talwar 1978). This is also
reflected in the shortening of the period
of growth under SD condition, its prolon-
gation under ND and markedly more
under LD condition.

But the more interesting part is that
while in the clone ‘D 121’ growth after
the rest period is resumed at about the
same time under the three photoperiods,
in the other three clones it is resumed
earlier under ND condition than under
SD or LD condition, the hastening being
markedly more in the clone ‘G 3’ than in
the clones ‘IC’ and ‘G 48. Another
point that emerges from this investigation
is the differences in the length of the rest
period in the four clones under the three
photoperiods. Thus, while under SD
condition the length of the rest period

did not differ much amongst the clones
‘D 120, ‘G 3 and ‘G 48’ and was only
slightly longer in the clone ‘IC’, under ND
condition, it was the longest in the clone
‘D 121’ slightly shorter in the clones
‘IC’ and ‘G 48’ and markedly shortin
the clone ‘G 3. In contrast to this under
LD condition, while the length of the
rest period did not differ in the two clones
‘IC’ and ‘G 48, it was shortened in the
clone ‘G 3’ and ‘D 121’ as compared with
that under ND and SD conditions. These
lend support to Hiede (1974), Habjorg
(1978) and Juntilla (1980) who reported
the existence of photoperiodic ecotypes
in some trees.

The differences in the magnitudes of
periods of growth and rest in these clones
may be ascribed to differences in genetic
constitution, as these clones are natural
hybrids and are the selections which are
based on their suitability for plantation
or to adaptation acquired by the plants
to variable environmental conditions
prevailing in the provenances from which
the clones were selected originally. Evi-
dence is available in literature to suggest
that genetically controlled variations in
shoot growth involve adaptation to photo-
period (Kramer & Kozlowski 1960).
Kozlowski (1971) also stated that trees
from different sources exhibited inherent
differences in growth when grown in a
common environment.
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