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PERFORMANCE OF FOUR LEGUMINOUS TREE SPECIES ON PLANTING
WITH EUCAL YPTUS CAMALDULENSIS
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The study was conducted in the irrigated plantation of Chichawatni, Pakistan, to measure the performance of four
leguminous species (Parkinsonia aculeata, Albizzia lebbek, Leuceana leucocephala and Dalbergia sissoo) on
planting with a fast growing species (Eucalyptus camaldulensis). Eight plants of E. camaldulensis were replicated
thrice with same number of each leguminous tree species at a spacing of 2m x 3m. Plant height (m) and diametre
at breast height (DBH) (ern) was measured from 1992 to 1998 of the four leguminous tree species. Results
indicated that the performance of L. leucocephala and A. lebbek was better then other species. The growth of A.
lebbek is slow in the earlier years but improves after the fourth year.
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INTRODUCTION

Use of wood as fuel has significant importance in the
rural areas of Pakistan (Siddiqui et al. 1997). Since per
capita consumption of wood as fuel is low hence use of
animal residues (cow dung), as fuel is in common
practice (Sheikh 1998). The high rate of population
growth has increased the use of such animal residues
as fuel, therefore preventing them from reaching the
agricultural fields. Decrease in application of animal
residues to the agricultural fields might be one of the
causes of depletion in soil nitrates (ADB and UNDP
1992). Presence of nitrogen in soil is essential for plant
growth (Begon et al. 1996). Efforts are being made to
increase the production of fuelwood in the country by
planting fast growing tree species, particularly on
marginal lands (ADS and UNDP 1992). Introduction of
fast growing tree species for fuelwood and also as
fodder for the livestock has resulted in increasing the
up-take of nitrogen from the soil (Chandrasekharaiah
et al. 1987;Chandrasekharaiah et al. 1988). Since fast
growing species are essential for meeting the fuelwood
needs of the people, hence their increased planting is
also necessary. One of the options available is to do
mixed planting of fast growing tree species with such
species that have root nodules and can fix nitrogen in
soil (leguminous trees). The diversity of tree species
may also help in preventing the spread of plant
diseases. Therefore, present study was initiated with
the objective of finding out such tree species that could
be most suited to grow with fast growing species. In
this regard Eucalyptus camaldulensis was chosen
since it has fast rate of growth and is most extensively
planted throughout Pakistan. Four tree species;
Parkinsonia aculeata, Albizzia lebbek, Leuceana
leucocephala and Dalbergia sissoo, were selected as
they have the potential to fix nitrogen in the soil
through root nodules (Parker 1924; Champion et al.
1965).

MATERIALS AND METHODS

The study was conducted in Chichawatni Irrigated
Plantation, Punjab, Pakistan. Eucalyptus

camaldulensis was planted with Leuceana
leucocephala, Parkinsonia aculeata, Dalbergia sissoo
and Albizzia lebbek. The row to row distance was 2m
whereas plant to plant distance was 3m. Each tree
species was repeated in alternate rows. Eight plants of
E. camaldulensis were replicated thrice with the same
number of each leguminous tree species. Plant height
(m) and diametre at breast height (DBH) (cm) was
measured annually from 1992 to 1998 of the four
leguminous tree species.

Since the data was stratified into strata of unequal
sample sizes hence Residual Maximum Likelihood
(REML) method was used to analysis the data using
Genstat 4.2 (Lawes Agricultural Trust 2000). The
imbalance in sample size was due to missing values of
plant height and DBH since few of the plants died or
their tops broke during the course of study. Plant
height and DBH were included as variables whereas
replications were used as random factors. The
difference between individual means was measured by
least significant difference (LSD) method through the
use of standard error of difference (SED) (LSD = 2 x
SED).

RESULTS AND DISCUSSION

There was significant difference between the height of
different leguminous trees (Table 1). Leuceana
leucocephala was the tallest among all the trees
probably due to the reason that it grows gregariously if
provided with required quantity of water (Basu et
al.1987; Parker 1924). Since the experiment was laid
in an irrigated plantation and water was not a limiting
factor hence its roots might have grown profusely as
compared to other tree species. The fast rate of growth
of L. leucocephala also contributes equally in
competing with E. camaldulensis for soil nutrients and
sunlight. Chandrasekharaiah et al. (1987) also
concluded that the height of L. leucocephala was
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Table 1. REML adjusted mean heights (m) of Leuceana leucocephala; Parkinsonia aculeata; Dalbergia
sissoo and Albizzia lebbek during different years on planting with Eucalyptus camaldulensis.

Treatments (T) Years
1992 1993 1994 1995 1996 1997 1998 Mean for T

L. leucocephala 6.60a 8.11 b 9.29b 11.00c 10.91c 11.75c 13.62d 10.18d

P. aculeata 3.69a 4.48a 4.38a 4.56a 4.62a 4.75a 3.93a 4.34a

D. sissoo 4.19a 5.12abc 5.49abc 5.97bCd 6.17cd 7.00d 7.19d 5.88b

A. lebbek 3.37a 5.08b 6.13bC 7.16cd 8.32d 10.51e 14.9i 7.94c

Chi-square <0.001
P-value for T

Values with similar superscripts are not significantly different at P = 0.05.
LSD method was used to compare mean values (see methods).
Standard error of differences for trees = 0.27
Standard error of differences within individual tree = 0.69
higher than other leguminous tree species. In the
present study the height of Parkinsonia aculeata was
lower than the reported height of the plant i.e. 7-10
metres (m) (Parker 1924). The low height of P.
aculeata was probably due to its slow rate of growth
and that might have resulted in suppression of the tree
under fast growing E. camaldulensis. It was
presumably due to the same reason that there was no
change in height of P. aculeata with increase in age,
compared to other tree species (Table 1).

Table 2. REML adjusted mean diametre at breast height (DBH) (m) of Leuceana leucocephala; Parkinsonia
aculeata; Dalbergia sissoo and Albizzia lebbek at different ages (years) on planting with
Eucalyptus camaldulensis.

can withstand the affect of shade at an earlier age as
compared to D. sissoo and P. aculeata, and that might
be the reason for better DBH of the former two species
under E. camaldulensis. A. lebbek needs protection
against frost in the earlier stages of growth (Parker
1924). Since E. camaldulensis is a fast growing
species hence it provided protection to A. lebbek in the
juvenile stage and that might have resulted in better
DBH during the later years as compared to the earlier
ones.

Treatments (T)
Years

1992 1993 1994 1995 1996 1997 1998 Mean for T
L. leucocephala 2.44a 7.03b 8.01bc 9.43cd 10.39d 11.4 7d 13.15e 8.85b

P. aculeata 2.10a 5.26b 6.37b 6.96b 6.87° 6.91b 6.37b 5.84a

D. sissoo 1.70a 4.94b 5.38b 6.05b 6.30bc 6.93bC 8.36c 5.67a

A. lebbek 1.82a 5.47b 6.69bC 8.69cd 10.74oe 12.71ef 14.79' 8.70b

Chi-square <0.001
P-value for T

Values with similar superscripts are not significantly different at P = 0.05.
LSD method was used to compare mean values (see methods).
Standard error of differences for trees = 0.44
Standard error of differences for age of individual tree species = 1.15

There was significant variation in diametre of different
tree species (Table 2). The diametre of L.
leucocephala and A. lebbek was significantly higher
than D. sissoo and P. aculeata. Both L. leucocephala
and A. lebbek have extensive root systems (Parker
1924) that might be improving the soil nitrogen per unit
area as compared to other species. The extensive root
system of both the species might be improving the soil
porosity which increases percolation of water into the
soil hence resulting in better plant growth. Brandis
(1921) has reported that L. leucocephala and A. lebbek

CONCLUSIONS

Performance of both L. leucocephala and A. lebbek
with E. camaldulensis was better than that of D. sissoo
and P. eculeata. L. leucocephala is a fast growing
species and has the potential of improving the soil
through nitrogen fixing roots, besides providing
fuelwood and fodder. A. lebbek has a moderate rate of
growth but can help in reclaiming saline soils, besides
providing a good value for timber (Singh 1989). D.
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sissoo and P. aculeata may be tried with some other
tree species to further explore their potential. L.
leucocephala grows gregariously and might become a
weed hence any effort to plant this tree should be
given consideration only after keeping in view its high
growth rate.
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