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-~ Bucalyptus camaldulensis

" found to be one of the most tolerant
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Eucalyptus is an  exotic, fast
several
species of multiferious uses, such

‘as a source of pulpwood, fuelwood,.

hard boards and particle boards,
match industries,
carying . wood, low cost

poses.  This genus ‘s found to
grow on a wide range of altitude,
climate, topogrsphy, soil and
other edaphic conditions. Trials
on a large number of
epecies have - been conducted in

environmental. and soil conditions.
In the Negev region of Ilsrael
" has been
species . on ' chloride
12-17
m.mhos/cm in the upper 30 cm
depth and sbout 22 . m.mhos/cm

below this depth, and pH between
7 and 8.2 (Binder-Barhava and

1967). Karschon {1966)
reported very high .degree of
salt tolerance of = E. camaldulensis
in the Rift valley of Ilsrael on

Ramati',

‘ - solls _ containing high amount of

Cs '%nnd of soluble salts mainly
orides: and sulphates

pH - 76-8.1. 'He_ also reported

construction

« Eucalyptus

snd abroad under different’

with
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- "GROWTH RESPONSE AND CATIONIC UPTAKE OF EUCALYPTUS HYBRID
AT VARYING LEVELS OF SOIL SALINITY AND SODICITY
" * . \ K. SINGH* AND J.5.P. YADAV#**

results under -saline water irrigation
in French sahara. Rsja Singh (1965)
found E. camaldulensis
most promising species in arid
and saline sites of Kuwait and
Sudan, Other species of Eucalyptus
reported to be tolerent under
such conditions are E. mictotheca
and E. teteticomnis in'Sudsn and E.

BRI iolili ﬁbalteh Institute & Ceolleges, Dshra DIII; (ln;ﬂl)
Wu that E, cair'ria.lduemifgav‘e" good'i'

to be the -

comphocephala and E. obtusa in'

Kuwalt.

In India, Qureshi and Yadasv.

(1971) reported that some Eucalypts
species likeE. texeticotnis, E.  tedde-
levis, E. papuna, E. melonophloia,

" E. populnia, E. Obeosa and E. wdia

are suitable for afforestation

. in arid and semi-arid regions of this
! country. Yadav and Tomar (1981)

observed that Evcalyptus hybeid
falled to grow at EC 4 m mhos/cm
and above due to  development
of 'high soil ealinity as a result

of lIrrigation with high EC water.
-Tomar

and Yadav (1977} found
appreciable decreasé in the growth

of Eucalyptus hybrid with increasing .

level of salinity in irrigation waters.
Tomar and Yadav (1980) reported
that water of EC
m.mhos/em tan be used for irriga-
tion in case of Eucalyptus hybrid.

Performance of Eucalyptus
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hybtid wai. Féported to be promising
on sodic soils by Yadav (1981).
It could .grow - satisfactorily on
the soils having pH upto 9 and
soluble salts upto 0.3 per cent,
but failed to grow on soils which
had pH above 10 and soluble salt

content above 0.7 per cent in

Haryana -and Punjab - (Kaushik
et al. 1969). Yadav and Tomar (1981)
reported that the successful growth
of Eucalyptus hybtid can be expec-
ted on the light textured soil

having upto EC 8.5 m.mhos/em,

pH 9.4 and SAR about 60.

| Systematic inestigations to
evaluate the growth response
and nutrient uptake of £, hybrid at
varying levels of soil salinity
and sodicity are, however, lacking.
In view of the scope of growing
Eucalyptus species on salt effected
soils, present investigation was
carried out to study the performance
of Eucalyptus hybud in early stages

of its growth at varying levels
of soil ECe and ESP.

Do T TR A
.. Response o}! Euc\u,lyptus hybrid
was evaluated' by carrying out

two separate sata of experiments

- (i} with varying. levels of salinity
(ECe), and (ii} with varying levels
of soil sodicity (ESP), in glazed
earthen pots each filled with
10 kg soil. The salinity = levels
were . created artificially in a
normal silty clay loam soil (clay
29.4%), ‘silt 39.2% and sand 31.4%)
by adding salts of chlorides, sulphates
and bicarbonates (6:3:1) of sodium
~and_calcium (411), and the different.
ECe levels actually attaified aftet

. Indian Forester .- 0 -

levels

*“ghd Mg

equilibrium were 0.7, 4.2, 8.7, 16.3
and 32.5 m.mhos/cm. A polythene
lining was provided -inside the
pots and suitable arrangement
was made to add water to the
pots from the top and bottom
alternatively,. Each treatment
was replicated three times. Nine
month old seedlings of Eucalyptus
hybiid raised in nursery were
transplanted in the pots on November
25, 1979. Irrigation with deionized
water was given as and when
required during the entire growth
period of about 28 months. Observa-
tions on height and girth of each
plent were recorded regulaly at
an interval of every three months.

In the other experiment ESP
were created artificially
in a normal silty clay loam soil
by addition of varying amounts
of - NaHCOj3, using .the method
as described by Bains and Fireman
(1964).  Different levels of ESP
actually attained in the experiment
were 1.1, 15.2, 30.6, 614 and
88.7. Replication of treatments,
time of transplanting, recording
of ‘observations and other details
were the same as described in
the salinity experiment.

- At the termination” of the
experiments the whale plants
were uprooted from the pots,
washed thoroughly with distilled
water and dried in the air. Observa-
tions on average fresh weight
and oven dry weight of plants
in each ' treatment . were made.
After cutting and grinding, the
plant samples were wet digested
and Na* and K' wets dstarmined
flame ‘+Ehotomat'i*lcélly"‘ and Ca*"
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" Growth Response :

for planting.

"“spectrophotometer using the methods

outlined by Jackson {1967).

measurements of height and girth
of plants revealed that  Eucalyptus
hybeid failed to grow at ECe
32.5 m.mhos/cm and ESP 61.4,
and therefore, the data in Figure 1,
2, 3, 4, 5 and 6 have been reported
only in respect of ECe upto 16.3
m.mhos/ecm and ESP upto 30.6

levels. These observations indicate
that E. hybtid -can tolerate a fair
degree of salinity and sodicity. The

tolerance limit of this tree species
might be higher under field conditions

~ The periodic

as compared to the pot culture condi -

tions due to better growth environ-
ment like greater soil depth,
greater root development, better
drainage conditions, more aeration
and such other related characteristics
in the field ms was observed in
a field study conducted in a forested
area of a Western part of Uttar
Pradesh (Table 1). The observations
made on E. hybtid plantations along
canals and roads in Vrijbjumi
Forest Division {(U.P) revealed
that E. hybud was able to grow
in saline soils (coarse-loamy,
Aeric Helaquepts/Fine-loamy
Typic Camborthids) which possessed
ECe below 18.5 m.mhos/cm, pH
below 7.5 and predominantly neutral
saits of Cl+ S04 In the root zone
(Table 2). igher caoncentration
of salts upto ECe 45 m.mhos/cm
in top 12 or 17 cm soil did not
appear to affect the plant growth
much adversely, as seedlings with
greater root length were used
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mance of Eucalyptus species in
galine soils or under saline water
irrigation was also reported earlier
(Tomsr and Yadav, 1977; qureshi
and VYadav, 19713 Binder Berhava
and Ramati, 1967; Karschon, -

19663 Raja Singh, 1965).

. Height and girth of plants
during the entire study period
and fresh and dry weight of plants
at the termination of the experiment
decreased with incresse in ECe
or ESP values (Fig. 1, 2 and 33
Table 3). Although the decrease
was perceptible even at lower
ECe level of 4.2 and 8.1 m mhos/cm,
it was significantly more marked
at higher level of ECe 16.3 m mhos/
cm. Similarly, quite sharp reduction
in height grawth was noticed
at ESP 30.6 as compared to ESP
15.2 and control. Dry weight
per plant exhibited a sharp reduction
when the ESP value reached 30.6.
In case of soil salinity the dry
weight per plant showed relatively
a gentle slope with increasing
values of ECe upto 16.3 m mhos/cm,
Taking controt as 100, E. hybad
showed 22%, 28%, 47% and 39%
reduction at £Ce 16,3 m mhos/cm
and 23%, 36%, 51% and 54% reduc-
tion at ESP 30.6 in beight, qirth,
fresh weight and dry weight respec-
tively.On the basis of 50% reduction
in height growth the critical limit
of salinity tolerance of E. hyb1id
might fall above ECe 16.3 m mhos/
cm and alkali tolerance above
ESP 30.6 under pot culture condi-
tions (Fig. 5 and 6).

Cationic Uptake : tThe relevant data
on plant analysis given in Fig. 4 show
that the uptake of Sodium increased

C T
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Table 1
o Stte. chatactemttc&, vegetation and morphology of soil pwﬁdﬁ’.&
. §rom Uribhumi Forest Divn {ULP.)
Profile 1 s Locality : Radhakund (Mathura), Relief : Undulated plain.

'Drainage :

'Natural species : Salvadora oleocides (30.92%, H 4.5, G 0.45)‘7

"Horizons

 0-12 em

| ‘1'2'.-80I em

Profile depth : Very deep. Ground water table
4 m. :

Surface and ini:érrial ‘both medium.  Vegetation:

1953 plantation of Dalbetgia sisdoo (31.5%, H.7.7,
G 0.34 Holoptelia integrifolia (15.7%, H 6.3, G 0.26),

Pongamia pinnata (5.26%, H 5, G Q.44), Ptoaopu juli- |

flota (5.26%, H 5.5, G 0.62), Eucaluptus ‘hybrid

on road sides (5.26%, H 27.5, G 1_,.32).

and P1osopid cineraria (5.26%, H 6, G 0.53)

Yellowish brown 10 YR’ 58 4/4 moist) "I"\'a't;d:-san&y

clay loam without lime nodules and with many
roots and krotovinas upto 1 cm dia. .

Brownish yellow (10 YR 55/6; &/ll moist) firm

sendy cley loam without lime nodules and. with
many roots upto 3 cm dia. and many krotovmas

- upto 2 em dia.

80-106 cm

" 106-145em

“Soil type ¢

|

Brownish yellow (10 YR 6/6; 4/4 moist) -v&'rik firm

clay loam witho® lime nodules and with many
roots upto 26 cm dla.

Brownish yellow ( 10 YR 6/6; 4/& moist) friable

clay loam without lime nodules and with many
fine roots. :
Saline soilks ffiné?loafny,:' mixed, hypéf‘tﬁiermic,
typic Cambotthids).

(Contd.}
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" Profile 2  Localitys 24 L.B. Kanpur-branch canal, Shikohabad (Mainpuri)

Reliefs Undulated plain. Profile depth very deep. Ground
water table : 2m, rises in rains, Drainage: Surface - medium

and internal slow. Vegetation : 1969-70 plantation of Prosopis

julifiora (82.5, H 2, G 0.25 bushy),. Eucalyptus hybrid  ( 9.5%,

H 16.5, G 0.83), Cassia sgemia { 6.3%, H 4, G 0.40 ) and

Dalbergla sissoo (1.6%, H 6, G 0.55) ' '

" Hotizons : - Soil morphology .' | S o

0-17 cm 'Light yellownsh brown ( 2.5 Y 6/4; 5/2 monst)
firm sllty Jloam without lime nodules

17-83cm  Light yellowish brown (2.5 Y. ™ '5/2 moist)
. firm silty loam without lime nodules ‘and with
few fine krotovinas.

4375 cm  Light brownish grey ( 2.5 Y 6/2; 4/2 moist).

firm silty loam without lime nodules and with
- many krotovinas upto 2 cm dia.

75-133 cm Light brownish grey ( 2.5 Y 6/2; 4/2 moist)
"~ very firm silty loam without lime - nodules and
withimany krotovians | upto 2 cm dia. '

133-180 cm Light brownish grey { 2.5 Y 6/2 4/2 moist)
firm silty loam without lime nodules and kroto-
~vinas. Roots. few fine.

Soll typet Saline soils (Coarse-loamy, Mlxed, Hyperthermlc,

Aeric Haiaquepts )

e L) L . LN T P S Lo

. 53 Percentage distribution, 'H": Average helght {m) and
~ 'G' Average G.B.H (m) of vegetatlon are shown in brackets,
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U ~ Tabie 3 R
Auetagz 51uh and cationic 1atios of Euca.!yptus hybud
at vawying. ECe and ESP teuezs of sodl
Treatments ~ Fresh welght ~ . Raties .
| RECT ) . - Na/K Na/Ca ‘Na/Mg~ |
St ) ™ N . . ;
|
\ 0.7 (cont) 170.5 0.07 " 0.02 010 |
4.2 165.5 0.37 7 0.0 0.25
R N 113.0 0.61 0.6 0.95
163 - H9L0 L5 . 035 188
ERE Lo T abr o2 0.10 |
152" - sl ey e 131 T 0,20 119
30,6 L 670 1.62 - 051 1.38
progressively with incremse in with increase In soll salinity and

ECe or ESP, but the trend of
increase inNa uptake was comparati-

ing ESP then ECe.
in sodium upteke showed a fair
correlation with the marked reduc-
tion in height growth, girth, fresh
and dry weight of E, hybiid . Taking
Na® concentration as 100 in control,
the increase was more pronounced
at higher levels of ESF as compared

to higher levels of ECe, being
only about 10 times increase at
ECe 16.3 m.mhos/cm as against

about fifteen

vely more abrupt in case of increas--
‘The increase

sodicity levels. About 41% decrease
at  ESP 30.6 and_ 42% decrease
at ECe 16.3 m.mhos/cm was recor-
ded as compared with the eontrol.

Relatively lower uptake of Ca’

under both saline and sodic soil
conditions appeared to increase
the adverse effect of sodium.
Concentration of K* in plarits
did not have any definite relationship
with increase in ESP. However,

it exhibited sbout 46% decrease
at ECe -16.3 m.mhos/cm. Likewise,
the concentration of Mg™t in
plants also did not show any definite

& times increase at
ESP 30.6. ' ; relationship with increase in ECe
= i v or ESP levels, though  sbout 13%
g The ™ uptake of calcium in more increase in Mg** at ESP
,Plﬂntﬁ showed a decreasing trend . 30.6 as compgred to its contral
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““'might have = exercised adverse

effect on plant growth. These
data suggest that this forest species
also shows. differential uptake
of cations under . salt affected
conditions like agricultual crops
reported by . Brown and Hayward
(1956), Shalhevet and Bernstein
(1968) and Heikal (1977). Owing
to higher uptake of sodium Na/K,
Na/Ca and Na/Mg ratios increased
with increase in salinity or sodicity.
Apparently, the increase in the
values of these ratios depended
more upon the ihcrease of sodium
content, rather then on the reduc-
in the content of calcium.

=“ ;ﬁ“heise Fesults "démOHStr'ate )
. that Eucalyptus hybtid offers a good

possibility. of being grown on mode-
rately saline and sodic soils. There
are vast stretches of salt affectéd
lands in the Indo-Gangetic plains
and elsewhere Iin the country.
Some of
upon the degree of soil salinity

and sodicity can be utilized for -
raising Eucalyptus hybrid planta-

tions. The possibility is greater
on road sides, canal banks, railway
track, urban areas and village
panchayat "lands where cultivation
of agricultural crops is not generally
practicable due to obvious reasons,
along with various forestry progra-
mmes like agri-silviculture, farm-
forestry, social forestry, industrial
plantations etc. ‘In. the .ereas
where the soil conditions are
more deteriorated, use of suitable
amendment for effecting minimal
soil improvement and appropriste
planting technique for ensuring
successful establishment will
" be necessary so as to avoid dis-
' couraging results of failure.

Dehra Dun. for' his keen

these lands depending
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