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Abstract

P, deltoides is one of the major commercially grown species for production of peelinglogs in India. Currently
around 35 million poplar saplings are planted annually on farmland in integration with agriculture crops
in North India. A significant share of poplar logs is used for peeling fresh/green without storage. This
study presents clonal variation in moisture content in freshly felled logs of 14 clones and also in 1% basal
log to 7™ sequential log made from the main stem. Moisture content both on dry weight and fresh weight
basis had significant differences among the studied clones. WIMCO 81 recorded significantly higher tree
height (22.24m) and DBH (27.72cm) whereas WSL 42 recorded significantly low height (18.51m) and
DBH (19.34cm). Moisture Content on Dry Weight Basis (MCDW) varied from a maximum of 128.34% in
WIMCO 81 to a minimum of 83.15% in S7C4 whereas on fresh weight basis (MCFW) it varied from 55.21
in WSL 39 to 45.17% in S7C4. There was a gradual and significant decrease in MCDW and MCFW from
1st to 7th log with basal 1% log recording a maximum of 115.71% MCDW and 53.49% MCFW. Maximum
of 49.34% MCFW was recorded in 1 basal log and a minimum of 48.34% MCFW in 6" log. Both MCDW
and MCFW formed 3 homogeneous groups i.e,, a, b, & c and within each group there were non-significant
differences among clones.
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Introduction

Many exotic poplar species were introduced in India during early 1950s and their field
trials were conducted in some states [1]. Of these and some others introduced latter, a few
clones of P, deltoides exhibited reasonable success in some northeastern states near foothills
of the Indian Himalayas that paved the way for their organized farming during mid 1970’s.
The tree initially was grown on forest land and subsequently the safety match industry
-WIMCO Ltd. promoted it on farmland by integrating it with agriculture crops in agroforestry.
Currently, there are only notional plantations on forest land and around 99% of it is grown
on farmland where its culture and marketing are taking place similar to agriculture crops.
The tree was originally grown for a production cycle of 20 years, is currently grown for 12
years on forest land and between 2-8 years on farmland. The major share of poplar is now
routinely harvested between 3 to 3.5 years with some stray cases of harvesting around 2 years
age and around 5% over 5 years age. Currently, the poplar-based agroforestry is generating
net returns up to Indian Rs. 2 lakh/acre/year [2]. Cost of production of both tree and crops
is recovered from crop returns grown under poplars and income from trees is considered
as net returns. The tree was initially promoted for matchwood production under contract
farming model [3] but its culture gradually expanded with its major wood finding usage in
peeling industry and some share in other 3 dozen products [4]. Currently around 35 million
poplar saplings are planted annually, and the major use of its wood is for making plywood,
match splits, ice-cream spoons & sticks, toothpicks and some others. Out of over 3300 panel
industrial units exiting in the country, around 1000 peeling and plywood units are located in
poplar growing region for which poplar wood is a major cost component and lifeline for this
segment of industry in North India.

Modern Concepts & Developments in Agronomy 1364


http://dx.doi.org/10.31031/MCDA.2024.14.000833
https://www.crimsonpublishers.com/mcda/

MCDA.000833.14(2).2024

1365

Poplar is partially harvested in 2 small windows when there are
no agriculture crops on farmland. These windows exist just before
sowing agriculture crops during October-November months in pre-
winter season and soon after harvesting crops during April-May
months in post-winter season. Its wood is also available around
the year as many farmers opportunistically harvest poplar trees
anytime during the year when market rates are high and also
when they need money for some of their hard-pressed financial
needs [5]. The operational chain for production and marketing of
poplar wood is now well developed. Poplar trees on harvesting
are converted into tradable grades of which peeling logs above 16
inches in mid girth are segregated for veneer industry. Fresh logs
on conversion are directly dispatched from farmer’s fields to mill
gates and wood markets. Many small mills and those not well-
organized ones procure fresh logs for immediate consumption and
avoid maintaining large in-house log inventory. Mills with large
production capacities procure logs in bulk from wood markets and
large growers and store them in log yards till they are processed.
Poplar grown on forest land and institutional land is usually
harvested by the state forest agencies around winter season and its
logs remain in temporary and permanent wood depots for varying
durations to complete their measurement, segregation, transport
and auction to purchasers that at times may take a few months for
reaching the mills. The gap between harvesting and processing logs
may vary as short as single day for freshly procured logs to around
half year or sometimes longer for stored logs. Logs during storage
phase undergo many changes and the major one is decrease in
their moisture content if not preserved in water. Moisture content
in wood is influenced by genetic factors [6,7] besides some others
those may include environment, season of harvesting, locality of
growing trees, duration between harvesting and processing etc.
Clonal variation in poplar is well reported for making plywood [8]
and Match splints [9]. This paper presents the moisture content in
logs of 14 commercially grown clones in addition to that in 1 basal
log to the 7% sequential log obtained from the main stem.

Material and Methods

A field trial of 14 clones was established in a randomized
block design with five replications in Pavan Poplar Ltd. Farm,
Uttarakhand, India. The trees were harvested at 7.5 years age,
converted into standard length logs of 245cm and marked from
1% log from the base to the last log from the upper positions of

the stem. Tree height and diameter at breast height (DBH) were
recorded just before falling. Three trees with 7 standard logs per
replication were selected and 5cm wide discs were taken from the
basal portion of each log and marked with permanent marker to
maintain their identity. The fresh weight of each disc was recorded
immediately and thereafter all of them were kept in the oven for
drying. The dry weight of each disc was taken when there was no
more loss in weight. The moisture content of discs was estimated
using the following formulas:

A MCFW (%)= X 100

Fresh weight

Fresh weight — Dry weight) X 100

B. MCDW (%)z(
Oven dry weight

Were,
MCFW = Moisture content on fresh weight basis
MCDW = Moisture content on dry weight basis

Ratio between A and B was calculated as A/B. ANOVA was
performed to compare the mean values for clones and logs
separately and inferences drawn.

Result

The data in Table-1 indicates significant differences in all the
four studied parameters viz., tree height, DBH, moisture content on
dry basis & fresh weight basis among the clones. WSL 20 recorded
significantly higher tree height (23.08m) and clone WIMCO 81
significantly higher DBH (27.72cm) compared to other clones. WSL
42 recorded significantly lower value for both height (18.51m)
and DBH (19.34cm) among the clones. WSL 20 along with 11
other clones viz., G48, S7C4, L49, WIMCO 81, WSL 39, UDAI, S7C8,
S7C15, S7C20, WSL 22 and WSL 32 were in group “a” within which
there were non-significant differences in tree height. There were
4 clones in group “b” and 1 clone in group “c” forming two other
homogenous groups statistically at par for tree height within
each group. For DBH, clone WIMCO 81 recorded maximum and
significantly higher DBH (27.17cm), and clone WSL 42 minimum
and significantly lower DBH (19.34cm) among the studied clones.
There were 7 groups viz., a, b, ¢, d, e, f and g for DBH that include
1,4, 2,5,4, 1; and 1 clone respectively as homogeneous groups in
moisture content.

Table 1: Clonal variation in tree growth and moisture content parameters.

Tree Moisture Content (%) based on

Clone Height (m) DBH (cm) Oven Dry Weight Basis (MCDW) Fresh Weight Basis (MCFW)
WSL-A/26 21.02b 23.57d 93.09cde 47.96bc
G48 22.38ab 26.28b 92.11cde 47.83c
S7C4 22.36ab 24.18d 83.15e 45.07c
L49 22.76a 22.12ed 115.11ab 52.55a
WIMCO 81 22.24ab 27.72a 128.34a 52.19a
WSL39 22.78a 25.6bc 109.47bc 55.21a
UDAI 22.58a 22.5ef 116.57ab 53.77a
WSL 42 17.24c 19.34g 107.47bcd 51.79ab
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S7C8 22.66a 24.19d 87.66e 46.63c
S7C15 22.82a 23.70d 90.87de 47.31c
S7C20 22.4ab 23.14e 109.49b 52.12a
WSL 22 22.84a 25.36bc 90.59de 47.39c
WSL 32 22.9a 25.98b 109.35b 52.09a
WSL 20 23.08a 22.36e 109.95abc 52.26a
CD0.05 1.49 0.83 18.67 3.95

Moisture Content on Dry Weight Basis (MCDW) varied from a
maximum of 128.34% in clone WIMCO 81 to a minimum of 83.15%
in S7C4 and the difference between these clones was statistically
significant. Clone S7C4 had non-significant differences within group
“e” constituting 5 other clones viz,, WSL-A/26, G48, S7C8, S7C15
and WSL 22. There were 5 groupsi.e., a, b, c,d and e having 3,7,5,5
and 6 number of clones respectively within which there were non-
significant differences among clones. Some clones overlapped in
some groups based on the critical difference for their comparison.

Moisture Content Based on Fresh Weight Basis (MCFW) had
only 3 groups, i.e, a, b and c with statistically different moisture
content with clone WSL 42 overlapping in a and b groups and clone
WSL-A/26 overlapping between b and ¢ groups. WSL 39 recorded
maximum of 55.21% MCFW that was statistically at par with that of
L 49, WIMCO 81, UDAI, WSL 42, S7C20, WSL 32 and WSL 20. Two
clones viz., WSL-A/26 and WSL 42 were in two groups; 3 clones
viz., S7C20, WSL 32 and WSL 20 in group b whereas 5 clones viz.,
SL-A/26, G48, S7C4, S7C8, S7C15, and WSL 22 were in group c and
all these clones were statistically at par for MCFW within respective
group.

Data in Table-2 indicates significant differences between logs
in moisture content from 1st to 7th position on the stem. Basal 1st
log recorded maximum of 115.71% MCDW and 53.49% MCFW
which were significantly higher than other logs made from the
upper portion of the stem. 1st and 2nd log had non-significant
differences in moisture content for both MCDW and MCFW. There
were non-significant differences in MCDW among 4™ to 7" log and
also in MCFW among 3™ to 7" log. There were 3 groups, i.e., a, b
and c for both MCDW and MCFW with a few clones overlapping in
other groups.

Table 2: Log-wise variation in moisture content of poplar
peeling logs.

MC Moisture Content (%) based on
Log No. from
Stem Base Oven Dry Weight Basis | Oven Dry Fresh Basis

(MCDW) (MCFW)

1 115.72a 53.49a

2nd 113.74a 52.71ab

3rd 101.85b 49.85c¢

4t 98.34bc 49.35c

5th 99.85bc 49.34bc

6t 95.52c¢ 48.34bc

7t 97.01bc 48.99bc

€do0.05 11.12 2.33

The ratio between MCDW to MCFW for 14 clones varies from a
maximum of 2.17 in WSL 39 to a minimum of 1.83 in S7C4 (Figure
1). The average ratio for all the clones was 2.01 and 8 clones viz.,
WIMCO 81, UDAI, L49, WSL 20, WSL 39, WSL32, S7C15 AND WSL22
were above average and the remaining 6 clones were below this
average. The ratio between MCDW and MCFW for 1% to 7""log varied
from 2.16 in the 1* basal log to 1.96 in the 6" log (Figure 2). The
average ratio was 2.02 with 1*tand 2" logs being above average and
remaining 5 logs from upper part of the stem being below average.

[\ ]
'
N

22 - 2.15
2.09, 2.1 =

2.11 2.09

2.1 1

2 1 .
1.91 1.93 1.91

19 1 p 1.83
1.8 A

1.92

1.7 A

16

& &
S ¥

S O D H P o o
R N AN & & «&’ 7
~ &

N

Figure 1: Ratio between MCDW and MCFW among 14
clones.
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Figure 2: Ratio between MCDW and MCFW between 1t
to 7™ log made from main stem.

Discussion

Poplar improvement work is fairly advanced in India. New
clones are developed for better growth & productivity, wood
quality for end products, disease and insect pest resistance and
for site match adoption [10]. Each clone is genetically different for
adaptive and productive parameters. Clonal variation in growth
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and productivity has been reported in many studies [1,10] that
support the findings of current study.

Moisture content and its loss from logs on harvesting depends
on a very large number of factors like species, clones, growing
sites, duration after harvesting, harvesting season, thickness, bark
thickness, presence of wood defects, local weather conditions and
staking of logs [6,11,12]. This study explored the genetic variation
in 14 clones which, both on dry weight and fresh weight basis,
recorded variation in consonance with some other studies on
Diptercoarpus indicus among its 8 genetically different populations
[7] and in case of 20 progenies of Eucalyptus grandis [6]. Moisture
content in D. indicus on dry weight was reported between 190.49%
to 108.18% on dry weight basis and between 68.42% to 51.11%
on green weight basis. D. indicus, like P. deltoides is also used for
making plywood and is found in the Western Ghats, India. The
findings on D. inicus compared well with our study in which MCDW
varied between 128.34% to 83.15% and MCFW between 55.21%
and 45.07%.

A fresh layer of cambial tissues is added outside the old layer on
the stem of living trees. Age and wood elements including density
and moisture content of different cambial layers on the stem
are different [13]. In older logs, multiple layers contain variable
moisture levels and hence the variation in the ratio between MCDW
and MCFW is expected. The ratio between MCDW and MCFW
recorded between 1.87 to 2.17 in the current study closely matches
with similar ratio between 2.08 to 2.91 in D. indicus. Another
similarity in these two studies was that this ratio decreased with
decrease in moisture content in both P. deltoids and D. indicus.

Peeling quality of logs to thin layers and slices depends on log
quality, machinery and human resources. Dried peeling logs of even
good species may not produce good quality veneers if they contain
critically low moisture content. Logs with extremely low moisture
content produce veneers with less recovery, more splitting and
other mechanical defects, higher breakage during handling, higher
energy consumption in peeling machines, higher wear and tear
of peeling knives, higher consumption of adhesives and other
chemicals in making products and unsuitability for some small
sized products like match splints in which certain defects increase
beyond tolerance limits of some splint quality parameters. Moisture
content in wood is an important factor that affects its density and
quality. In peeling logs adequate moisture content is good for better
peeling yet it needs high energy consumption for drying highly
wet veneers. Moisture content and density of wood also affects
shrinkage [14]. Veneers made from high moisture content logs may
also need an extra margin in thickness for shrinkage while pressing
them to make plywood. Thin logs made from the upper part of stem
lose moisture faster than the thicker logs obtained from the lower
portion of stem. Thin logs thus need early peeling without allowing
their storage for a far longer period before they lose moisture
quickly. The current study draws support from earlier findings in
which log weight loss was directly related to their thickness and
that declines from basal log to the upper position logs on the stem
[15].

Wood is hygroscopic in nature that absorbs and loses moisture
depending on the surrounding environment [16]. Logs start losing
moisture soon after falling and accordingly their peeling quality
starts deteriorating. Such logs are invariably moistened using a
number of techniques which include constantly spraying water,
keeping immersed in fresh/hot water and steaming for improving
internal moisture near to fresh logs [14,17,18]. These techniques
require high investment in creating infrastructure & maintenance.
Besides logs may develop some defects if not preserved properly.
WIMCO match industry- the largest single user of poplar logs in
India, was procuring a few thousand cubic meter peeling logs
in bulk for preserving them under spraying water or keep them
immersed in water tanks to maintain their internal moisture
content for production of better-quality veneers to make match
splints-one of a very small wood product in direct use. At times
when logs kept immersed in unregulated and stagnated water may
leads to develop serious defects one of which has been developing
water borne bacteria causing very pungent smell in logs that
subsequently passed on to match sticks and boxes which created
serious issues with its marketing. Also, if logs do not get water on
their full surfaces due to inadequate water sprays or halfimmersing,
they get attracted by sap stain fungus and pin-hole borers making
them unsuitable for peeling [19] causing huge economical losses.
The use of fresh logs having moisture content at fiber saturation
point is thus a highly desirable, practical and economical option
to produce good quality veneers. For bulk users, procuring logs
in bulk needed their storing under hygienic conditions to avoid
material and economical losses.
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