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"A NOTE ON PROLINE CONTENT IN EUCALYPTUS HYBRID LEAVES
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introduction

. Tree species growing in the
forest usually live under fluctuating
water regime i.e., abundant water
supply to extreme drought. The
extent of growth loss resulting
due to water stress is generally
not known, because of the difficulty
of showing how much more growth
would occur if internal water balance
of forest trees were retained at

favoureble lavel throughout the
entire growing season (Kozlowski,
1968).

~ Several plant species are known
to accumulate free amino acids
especlally proline, when they experi-
ence maisture stress conditions
(Stewart et al.1966, Barnite and
Naylor 1966, Kemble and Macpherson,
1954, Waldern et al 1974, Singh et
al.1972) and decline on the release
of stress (Singh et al 1973, Sinha

and Raj gopsal, 1975). The free
proline content of the leaves of
many species also increased with

a decrease in the leaf water potential
(Singh et al. 1973, Palti et al.1974).

Singh et al. (1972)
a strong correlation in proline
accumulation and high stability
index end suggested as a selection
criterion for drought resistance
in some of the crop plants. [t
would be rewarding, to examine
whether such =& correistion also

reported

exists in the tree species like Eucalyp-
tus which is controvergial about
its water consumptive behaviour. An
attempt was therefore made to
study the changes in the proline
contents of different leaflets of
Eucalyptus i.e., young, developed and
mature, under different soll molisture
conditions. The present communica-
tion deals with the variations in
the proline contenta among the
different leaf:blades, so that standard
procedure . cen be developed for
the selection of the plant material
during the course of sampling in
the future programme.

Matevial and Mtﬂlod

The leaf samplas were collected
from the Eucalyptus hybiid trees from
the potculture area of the Forest
Influences Branch, F.R.., Dehra Dun,
U.P. The sampling procedure was
gimilar as earlier described by
Pokhriyal and Raturi (1984)

The method for the estimation
of proline was followed ms described
by Bates et al.(1973). LAIL  the

estimates were carried out™ atieast
six times snd data was statistically

analysed. The standard error (i)
and L.S.D. values were calculated
wherever required.

Results

Maximum' prolme contents



(_60877 - ﬁg/g. dry ‘wt.) was hotiéé_d
and minimum (24.8

im, the™ first .
uglg. fr. wt.) in the tenth leaf blade
of Eucalyptus hybrid Proline content
decreased with the increase in
the rage of leaf blades,' however,
différences only in the upper leaf-
blades were found significant.
In case -of total proline contents
per leaf blade, an increase was
noticed upto &4th leaf blade thereafter
it decreased in the subsequent
leaf blades. A sigrificantly higher
vatues (29.78 ug of proline contents
per leaf blader was noticed in
‘the 4th leaf blade and. lowest
(6,85 npg) in the first from the
tip (Fig. 1). Fresh and dry wéights
of individual leaf blades ircreased
with the growth of the plants
but the differences between successive
leaves were not found significant
in ‘most of the cases (Fig. 2).

o - ; » S

i . Water deficit influences all
‘phases of tree growth and are
probably responsible for more growth
losses than all other causes combined
(Kramer, 1980), It is very difficult
to estimate precisely how much
water deficit alone.  influence the
growth patterns because of the
confounding effect of water supply
with those of other environmental
factors i.e., light, temperature
and humidity etc.,  The effect of
temperature and drought on the
tree growth are closely related.
High temperature increased transpira-’
tion thereby inducing shoot water
deficits and. they also amount
for depletion of reserve carbohydrates.

. Whereas, amino acids were continuous-
. ly. synthesised during the water
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stressed treatments, . but protein
synthesis was inhibited
its level decreased (Singh et al,1973)..

In Eucalyptus, maximum proline
contents were observed in the
young leaves. Similar type of results
were reported for orange and grape
fruit trees by - Yelenosky (1979).
The nature leaves of the older
plants can also acéumulate proline
after experiencing a long water
deficit ~ period in the field and
potculture conditions (Routley,
1966, Waldren et al. 1974, and
Jones et al. 1980} and proline content
also varied with the position of
teaves in the canopy (Boggs and
Stewadrt, 1976). .

The."young leéa*ffnﬁfgﬁésldf Eucdgp-

tus synthesised more proline and
. are also capable of assimilating
more No3 as compared to the

old ones already reported by Pokhriyal
and Raturi (1984). Raj gopal (1981)
reported an increase in thez nitrate
reductase activity by the exogenous
application of proline. Whether
these changes - are related with
the water stress or not, is yet
to be established in Eucalyptus,
cause most of the available litera-

ture is related to only crop plants.
F)uring the process of water stress,
in some plants proline accumulates
because of increased proline synthesis
and inhibition of its oxidation.
The proline content of the leaf
oxidise faster when the carbohydrate
content is low. An increased incorpo-
ration of proline into protein along
y\_rith increased carbohydrate contents
indicates that the carbon and energy
limit = protein synthesis (Stewart,
1972). The reason seems to be

related with the increase and decrease

and 80 -

be-
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in the weighta anq proline contenta of
Eucalyptus leaf blades in this case.

. The young Eucalyptus leaf blades
are cepable of. synthesising “more
aroline @s compared to the old

T I T aif._ Pt e ol

LEAF inisis’

Changea in Fresh and Dry weights of different Leef
blades of Eucalyptus hybrid

oried, Whether these leaflets can
be suitable indicator of water
stress symptoms in the fast growing
tree species like  Eucalyptus is yet
to be standardized. An elaborate
study is required before drawing

ad



any conclusion in this regard. .
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the stress affectsd crap plants. An attempt
was made to study the changes in the
proline contents of differant leaflets of
Eucalyptus_hybrid.

Maximum (608.77 pg/g dry wt)
and minimum (24.81 pg/q fr. wt) proline
contents was bstimeted In the first and
tenth loaf biades respectively. Bot the
- totel proline per leaf blade was highest
in e fowth and lowest in the first leaf
biade.
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