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Introduction

Poplars occupy a unique and important
position in the rural economy of North
India. They are known for their fast growth,
easy vegetative propagation, capability to
enrich surface soil by adding leaf litter and
the ability to provide substantial production
(10 to 30 m®ha/yr) on a short rotation of 6
to 12 years (Tewari, 1993). The role of
Poplars in improving forest productivity
and meeting the requirements of various
wood based industries for raw materials,
need no emphasis. However, the yield is
substantially reduced, both in quantity and
quality by multitude of insects that feed on
it (Verma et al., 1982). Straightness of
stem, susceptibility to shoot borer,
branchiness and height-diameter growth
with respect to different diameter classes
of cuttings and spacings have also been
studied at nursery stage (Chaukiyal and
Sharma, 1985; Chaukiyal et al., 1987).
Poplars offer great scope in improving
overall forest productivity and meeting the
growing needs of various wood based
industries besides providing extra income
to farmers. As a result, it has gained the
central position in agroforestry practices
because of its fast growth and manifold
uses.

The success of some of the exotic clones
of poplars like IC and I-488 led to more
clonal trials and clones like G3, G48 and
D121, became quite popular with the Forest
Department and the farmers of Northern
India. Itis possible that we might run down
present commercial clones due to disease
susceptibility and poor performance.
Heybroek (1978), Sidhu (1989), and Singh
and Singh (1986) also agree to the fact that
a few clones of Poplar are progressively
becoming susceptible to many insect pests
and pathogens. Chaturvedi (1981) has also
suggested that some clones, which were
considered promising in the past are no
longer considered so. Inorder totap greater
potential of poplars and to find replacement
for today’s clones there is a need to intensify
the clonal trials and introduce newer clones
in agroforestry system. Various workers
have tested Poplar clones in nursery in
different climatic zones in India (Dhanda,
1983; Deshraj and Cheema, 1990; Jamwal,
1979; Lohani, 1976; Seth, 1969; Sidhu, 1989;
Thangam, 1979). This resulted in
introduction of more and more exotic clones
of Populus deltoides to select high yielding
clones for different zones. Also in order to
maintain genetic diversity to ensure against
epidemic outbreaks of pests and diseases it
has been suggested that 5 to 10 per cent of
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the existing clones should be replaced by
superior ones every year (Zsuffa, 1983).
Evaluation of other lesser-known clones of
poplars therefore, needs to be done. This
can be done by assessing the performance
of these clones both at the nursery and field
levels. One such attempt has been made
through this study to introduce some exotic
Poplar clones in mid-hills (800-1600 m) of
Himachal Pradesh by evaluating their
growth performance under nursery
conditions.

Material and Methods

The present investigation was carried
out at Research Nursery, Shilly of
Himalayan Forest Research Institute,
Shimla situated at 31°N and 77°E in
reserved forest of Solan Division on
northern aspect at an altitude of 1500 m
(asl). The nursery falls under the temperate
climate. Summers are moderately hot and
winters are very severe. Second fortnight
of November to January are marked by
severe frost and the average rainfall ranges
from 100 to 130 cm.

The material for the present study
comprised of 63 clones of Populus deltoides
and 5 clones of Populus X euramericana.
These were planted in Randemised Block
Design with 25 cuttings per clone in three
replications at a spacing of 30 x 50 cm in
sunken beds of size 230 x 150 cm under the
usual nursery conditionsin year 1997. Shoot
cuttings used for planting were 22.50 cm
long and of more than 1 cm in thickness.
Soil was firmly pressed around cuttings
with the help of thumb to ensure that plant
material has come in contact of mineral
soil. Insertion of cuttings was followed by
flood irrigation. The experiment was
regularly watered and weeding and hoeing
were done whenever necessary. Sprouting
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of each clone was noted daily till its
completion. Survival and growth data
(collar diameter and height) were observed
on monthly intervals. The data for growth
parameters was recorded and subjected to
statistical analysis. Growth trend of best
performer clones has been calculated on
the basis of growth attained in height and
collar diameter during summer, monsoon
and autumn seasons.

Results and Discussion

(a) Sprouting percentage : The data on
sprouting and survival percentage of
cuttings is given in Table 1. Sprouting
percentage wasmaximum (100%) for clones
29, 6399, WSL-29 and D20-54, followed by
98.67 per cent recorged by the clones L-
203/84, D21, L-181/84, 1.-51/84, 3201, A-
324,G48,1.-52-82,110702 and 73/53.2. The
clone 3651 showed the lowest sprouting
percentage of 72.

(b) Survival percentage : Of the 68 clones
tried in the experiment clone-29 was fcund
to have 100 per cent survival followed by
clones D21, 3201 and L-75/84 recording
98.67 per cent survival. A survival per cent
of 97.33 was recorded for clones L-51/84
and PS-708 whereas, clones L-181/84, 6399,
P. x euramericana 1-214, 3204 and P. x
euramericana 72/58 showed 96.00 per cent
survival. The clone 3651 was found to have
the lowest survival percentage of 61.33 at
the completion of experiment.

(c) Height : It is evident from Table 1 that
the clone ST-72 recorded maximum height
growth of 233.33 cm followed by L-71/84
(225.63 cm), P. x euramericana (218.18
cm), L-181/84 (212.1 cm) and L-52/82
(207.63 cm). The clone 73/53.7(95) showed
the poorest height growth (112.93 cm) at
the end of one year.
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Table 1

Geographical origin, sprouting, survival per cent, height and collar diameter of
different clones during January

Treat- Clone Geographical Origin/Place Sprout- | Survi- | Height | Collar
ment : of Development ing val dia.
(%) (%) | (cm) | (cm)
1 2 3 4 5 6 7
T, 64-243-1 Missouri (USA) 96.00 90.67 181.58 1.34
T, 2504 Mississippi (USA) 94.67 90.67 170.30 1.47
T, 2503 Mississippi (USA) 85.33 80.00 125.10 1.06
T, 29 USA 100.00 100.00 174.50 1.31
T, P. x euramericana
45/51 Usa 93.33 84.00 162.37 1.44
T, 61 USA 96.00 88.00 114.77 0.99
T, 153 USA 90.67 86.67 146.50 1.25
T, CL-043 Stoneville, Mississippi (USA) 86.67 76.00 116.07 0.98
T, 1-293/84 Developed at Lalkuan (India) 98.67 88.00 115.33 1.00
T, 1.-165/84 Developed at Lalkuan (India) 94.67 92.00 144.17 1.31
T, D121 USA 97.33 94.67 150.80 1.32
T, 3650 Louisiana (USA) 86.67 88.00 146.10 1.30
T, 2/56 Germany 97.33 94.67 155.17 1.30
T,, D21 USA 98.67 98.67 123.53 0.99
T, 1-181/84 Developed at Lalkuan (India) 98.67 96.00 212,10 1.48
T, WSL-9 Developed at Rudrapur (India) 86.67 86.67 129.33 1.20
T, L-51/84 Developed at Lalkuan (India) 98.67 97.33 180.00 1.42
T, L-29/82 Developed at Lalkuan (India) 94.67 86.67 123.53 1.01
T, G3 Brazos, Texas (USA) 93.33 92.00 165.10 1.32
T,, 3201 Nebraska (USA) 98.67 98.67 141.53 1.20
T, ST-72 Stoneville, Mississippi (USA) 86.67 81.33 233.33 1.63
T,, TRI1T10 —_ 97.33 93.33 161.30 1.39
T, 1/56 W. Germany 93.33 90.67 156.23 1.37
T,, A-37(1001) Alabama, Clarke county (USA) 90.67 93.33 160.43 1.46
T,, D2094 (1018) Missouri, USA 94.67 88.00 172.53 1.34
T,, A-324 Illinois (USA) 98.67 93.33 178.43 1.49
T, ST-82 Stoneville, Mississippi (USA) 89.33 84.00 128.97 1.14
T P. x euramericana
LUX 69/55 USA 97.33 94.67 159.43 1.26
Ty 1-18/62 Italy 97.33 92.00 149.25 1.33
Ty D424 (102D Germany (W. Virginia) 86.67 73.33 131.60 1.05
T G48 Brazos, Texas (Australia) 98.67 92.00 185.57 1.44

Contd...
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1 2 3 4 5 [ 7
T, 3252 Nebraska (USA) 90.67 82.67 148.30 1.12
T,, 6399 Illinois nr. 2 100.00 96.00 116.60 1.14
T,, 3278 > Nebraska (USA) 97.33 93.33 150.57 1.12
T, 2498 Mississippi (USA) 96.00 82.67 145.00 1.09
T,, ST-67 Stoneville, Mississippi (USA) 89.33 89.33 158.77 1.16
T,, 181 USA 85.33 90.33 187.27 1.63
T, P.xeuramericana UK 96.00 93.33 218.18 1.51
T, 3686 Kansas 94.67 94.67 15420 1.45
T, L71/84 Developed at Lalkuan (India) 90.67 90.67 225.63 1.69
T, PS-708 Stoneville, Mississippi (USA) 97.37 97.33 20440 1.56
T,, 3651 Mississippi (USA) 72.00 61.33 146.97 1.17
T, 6402 Illinois nr. 5 88.00 88.00 13443 1.20
T,, WSL-17 Developed at Rudrapur (India) 90.67 85.33 162.70 1.30
T,, L-200/84 Developed at Lalkuan (India) 96.00 94.67 185.50 1.45
T, 82-33-3 Texas 86.67 90.67 128.77 1.20
T,, L-52/82 Developed at Lalkuan (India) 98.67 92.00 207.63 1.36
T,, A-26(75) Alabama 84.00 82.67 19747 1.62
T,, WSL-29 Developed at Rudrapur (India) 100.00 82.67 156.47 1.16
T, S7C1 Stoneville, Mississippi (USA) 93.33 92.00 193.70 1.40
T, 6328 Illinois nr. 12 93.33 82.67 118.40 1.04
T, 73/563.7 (95) . Illinois (USA) 82.67 74.67 112.93 1.04
T,, P.xeuramericana
1-214 Ttaly 97.33 96.00 163.20 1.49
T, 3298 Nebraska (USA) 97.33 90.67 131.43 1.15
T, 73/53.3 (94) Illinois (USA) 90.67 90.67 159.00 1.17
T, ST-109 Stoneville, Mississippi (USA) 90.67 86.67 186.03 1.37
T, 3294 Nebraska (USA) 93.33 96.00 150.40 1.25
T, 110702 Mississippi (USA) 98.67 94.67 190.13 1.52
T, 73/53.2 Illinois (USA) 98.67 94.67 150.77 1.18
T 2656 Tennessee (USA) 90.67 93.33 162.47 1.36
T, A-14(1016) Alabama 84.00 84.00 178.90 1.46
T, L-75/84 Developed at Lalkuan (India) 96.00 98.67 203.90 1.55
T, A-26 Alabama, Clarke county kUSA) 93.33 90.67 177.33 149
T, 3567 Florida (USA) 84.00 86.67 149.40 1.29
T, WSL-36 "Developed at Rudrapur (India) 88.00 72.00 140.67 1.04
T D20-54 Missouri 100.00 94.67 155.47 1.28
T, P. x euramericana
72/58 USA 93.33 96.00 140.50 1.10
T 65/27 Australia (Canberra) 86.67 88.00 122.27 1.06
SE = 380 7.24 240 0.15

CD at 5% 745 14.19 4.70 0.30
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Height and collar diameter growth trends of the best performer clones
in different seasons

(d) Collar diameter : Data recorded in the
last quarter showed that 1.-71/84 recorded
maximum diameter growth of 1.69 cm
followed by 181 and ST-72 (1.63 cm). The
clones CL-043, D21 and 61 recorded the
lowest values of 0.98 cm each for diameter
growth.

Analysis of variance have shown that
clones under study differ significantly
among themselves for both height and dia.

On the basis of studies conducted by
Geraet al.(1994) a criteria for each studied
parameter was fixed to judge the relative
performance of different clones onthe basis
of sprouting and survival percentage, height
and collar diameter at nursery stage. The
clones with more than 85% sprouting after
one month, 90% survival, 185 cm height
and 1.45 cm collar diameter after one year
in nursery were fixed to designate a clone
to be a good performer based upon either of
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these criteria. Considering these criteria
collectively, clones namely 181 (T,,) P. x
euramericana (T,,), L-71/84 (T,)), PS-708
(T,), L-200/84 (T,,), 110702 (T,) and L-75/
84 (T,,) excelled other clones under study
(Fig. 1). However, clones namely 1.-181/84,
L-52/82, A-324, ST-72, A-26 (75) and A-14
(1016) also performed well, while
considering only the growth parameters
i.e., collar diameter and height. Out of the
seven better performer clones, P. deltoides
clones (six) were found to have maximum
height and collar diameter growth during
rainy season, whereas, the clone P. x
euramericana during summers. During
autumn leaf fall and dormant period start,
which results in a very minimal increase in
growthrate (Fig. 1). Overall good performer
clones are also superior to the clones G3,
G48 and D121, which have been used
extensively for agroforestry practices in
the past, Singh and Negi (1996) have also
obtained similar results. These clones need
to be tested in plantation trials for
afforestation and agroforestry. Besides it
the clones namely L-71/84, L-75/84, L-52/
82, 1L-181/84 and 181, 110702, A-324, A-26
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(75) are found to be most and highly
resistant respectively under natural
conditions to the Poplar shoot borer in

nurseries at the same study site
(Singh, 1999).

Although the clones like G3, G48 and
D121 have been established as superior
clones in Tarai areas of north India yet
their worth has not been tested in mid-hill
conditions of Himachal Pradesh. Further,
the genetic base for the Poplar needs
continuous enrichment in order to improve
the further productivity. Land use pattern
inmid-hillsis shifting towards agroforestry
practices to get maximum output per unit
area. Poplar being a suitable agroforestry
tree species in India requires testing and
introduction under these conditions. The
present study was a step towards this
direction in which six clones of P. deltoides
and one clone of P. x euramericana have
been adjudged as the better performer
among 68 clones on the basis of their
nursery performance. They are further
being tested in the field for large scale
plantation programme.
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SUMMARY

In search of Poplar clones superior than present commercial ones 63 clones of Populus
deltoides and 5 clones of Populus x euramericana were tried in nursery under mid-hill conditions
of Himachal Pradesh to test their suitability. The clones namely 181, L-75/84, L-71/84, PS-708,
L-200/84, 110702 and Populus x euramericana were found to be the better performers in
comparison to other clones under study. Further the growth trend in different seasons show
that the maximum height and collar diameter growth of all better performer clones was
attained during rainy season except the Populus x euramericana clone. The field performance
of the best nursery performer clones is under investigation for their commercialization and
large scale incorporation into future plantation programmes of mid-hills.



50 Indian Forester [January,

fraee o @ wea qErEd A A WA Aot Auott H FRhanftear
faoe Mo AR 7 TS T
[

AT RS Feehl Yo il HUH WS IR Friehl ol WA A YeTd Seerared ® 63
T T NYAT x JEARHAT D 5 Frah! H I IuFEFAA WA WA B g I% B w@ew D
WA TEr 9 X TR aXd 3@ T | i fRY 3P el @t ger & et § wdfe ver- 75 /84,
T-71/84, 181, W& 708, TA-200/84, 110702 3R WYerd x FEARHMT FHOF Feet Afwaat 3
TR | T ke, RET e § gy O A wgfr ¥ v T B @ Ssw gt aw g
A ST A 3R et W o i atEg ¥ T g R dyed x gERkemr g @ | wEem
Aqo FHFER Y I AT AR WA B Sl A WS D AgaT FEwA § a3 qRAr W) i
T @ g I & g s @ s R @ #

References

Chaturvedi, A.N. (1981). Poplar farming in U.P. (India). U.P. Forest Bulletin No. 45.

Chaukiyal, S.P. and H.P. Sharma (1985). Effect of spacingin planting on the erectness, susceptibility
to shootborer attack, branchiness and height diameter growth of Populus ciliata plants
in nurseries. Ind. J. For., 10 (4) : 274-275.

Chaukiyal, S.P., S.K. Sharma and O. Singh (1987). Effect of thickness of cuttings on the susceptibility
to shoot borers, erectness and branchiness of stem, growth and survivability in Populus
ciliata. Ind. J. For., 10 (4) : 245-248.

Dhanda, R.S. (1983). Trials of Poplars in Punjab. Indian Forester, 109 (10) : 767-772.

Deshraj and G.S. Cheema (1990). Nursery trial of Poplar Clones. J. Trop. For., 6(3) : 201-207.

Gera, M., S. Sharma, R.L. Srivastava and N. Gera (1994). Introduction trials of P. deltoides for thei:
suitability in Central India. Ind. J. Trop. Biodiversity, 2 (3&4) : 446-452.

Heybroek, H.M. (1978). Primary considerations: Multiplication and genetic diversity. Unasylva, 30
(119-120) : 27-33.

Jamwal, M.S. (1979). Trials to raise Poplars in Kathua District of J&K. Proc. Symp. Silv. Mgmt.
& Utilization of Poplars (Ed. R.V. Singh) Conifers Research Centre, Shimla. pp. 92.

Lohani, D.N. (1976). Current Status of Poplar Trials in Uttar Pradesh. U.P. Forest Bulletin No. 39.

Seth, S.K. (1969). Poplar Trials in Uttar Pradesh. U.P. Forest Bulletin No. 34.

Sidhu, D.S. (1989). Nursery testing for genetic diversification of Poplar plantation. Ind. J. For., 12
(4) : 265-269.

Singh, C. (1999). Natural resistance in Poplar against Eucosma glaciata, Meyrick (Lepidoptera :
Eucosmidae). Ind. J. For., 21 (4) : 321-326.

Singh, P. and S. Singh (1986). Insect pests and diseases of Poplars. F.R.1., Dehra Dun. pp 74.

Singh, R.P. and D.V. Negi (1996). Performance of exotic Poplars under nursery conditions in
Himachal Pradesh. Indian Forester, 122 (2) : 122-127.

Tewari, D.N. (1993). Poplar. Surya Publications, Dehra Dun.

Thangam, E.S. (1979). Poplars in Arunachal Pradesh. Proc. Symp. Silv. Mgmt. & Utilization of
Poplars (Ed. R.V. Singh) FRI, Conifers Research Centre, Shimla. pp. 17-19.

Verma, T.D., H.S. Dhaliwal and A.K. Verma (1982). Insect pest complex of Poplars in India and its
management. Proc. Nat. Symp. Improvement of Forest Biomass. Nov. 20-21, Solan. pp.
463-468.

Zsuffa, L. (1983). Concepts and experiences in clonal plantations for hardwood. (Zsuffa et al., eds)
Clonal Forestry : Itsimpact on tree improvement and our future forests Toronto, Ontario,
Canada. pp. 12-25.




