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INTRODUCTION

Tritium haä been used as a tracer for water measurement

studies in mature trees, soil and vegetations and rapidly growing
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successional species . Succulent plants like cactii and Euphorbia

have received less attantion for these studies being desert or

semidesert plants. These plants have special adaptations either

to live with little water or to utilise the available water to

the greatest extent and hence might serve as reservoirs for tissue

bound tritium. It is of interest therefore, in this work/ to study

the level of fixation of tritium in the organic boumd fraction

in relation to tissue free water tritium and their turnover rates.

EXPERIMENTAL

Three plants, one cactus and two Euphorbia variety were

labelled with tritiated water in order to make tritium turnover

rate measurements. The species were Opuntia sp.(Cactecea),

Euphobia Triqona and Susfrorbia Mill, the last one was a leafy

plant. The plants were about two feet tall ana had multiple

branches.

Tritiated water was introduced into the stem by pipetting

one ml of known specific activity (2 mci/ml) intp a hole which

had been carefully bored into the stem about two inches above the

soil level. The hole was sealed immediately after the introduction

of the activity with the same plant material. Small pieces of the

stem were cut from all branches of a single plant and pooled as

a sample.vfor the leafy variety, both the leaves and stem wdre

removed from all branches and used as individual leaf and stem
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Samples. Samples were collected in this manner initially everyday,

then every third day and thereafter every week for about 8 months.

The plants were not watered during the course of the.experimental

period.

Tissue free water tritium (TFWT) was extracted from the

samples using a vacuum freeze-dry apparatus. About 0.5 ml of this

water was a counted for tritium using a Liquid Scintillation

Spectrometer/ model 3321. Resultin data'være corrected for

efficiency and expressed as uci/ml. The lyophilised dry material

was kept in an oven at 100 C for constant weight. Tissue bound

tritium (TBT) was measured by burning a known weight of dry plant

material in a combustion flask under oxygen atmosphere. About 20

ml of dioxan scintillator was added to the flask, rinsed thorougly,

and an aliquot, 10-ml, was counted for tritium activity. Internal

standard addition method was employed to correct for quenching

and the results were expressed as uci/gm.

RESULTS & DläCUS&ION ... ..

in the present study, the movement of water, its fixation

in tissue bound•hydrogen and the elimination of tissue free water

and tissue bound hydrogen are determined for three succulent

plants using tritiated water'. Data on the'peak.concentrations of

TFWT and TBT in the leaves and stems of the plants are summarised

in Table-1.

Tritium response curves, TFWT and TBT (activity versus time)

for the stem and the leayes. qf the plants exposed to tritiated

water are given in figures 1-4. The results of the experiments

indicate that tritium is incorporated into the plant water "and

moves with the transpiration stream. Slatyer has discussed the

effects of damage-to the'xylern caused by boring hole in the stem
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of the plait. The overall transpiration of the plants is little

affected by minor cuts in the xylem. However, if there is a

major cut in the xylem, neither the root pressure not the suction

due to trans piration can rise the water column and this has not

happened in these experiments as we could get tritium response

curves continuously;for long time.

Figure 1 is aplot of tritium activity with time in opunti^a

sjD.•The pattern of release represents an exponential removal of

tritium from the plant. The half-times for 'tritium elimination

are computed with a. regression line portion of the curve beyond

the peak. The half-time for tritium is found to be 52 days for

TFWT and 212 days for TBT. The TBT incorporation is .quite signi-

ficant/ 0.27. uci/gm, which is 10% of TFWT.

Figure 2 is the plot of tritium activity in E. Trigpna with

time. The half-times for tritium are 57.5 days for TFWT and 318

days for TBT. The amount of TBT incorporation is found to be less,

0.03 uci/gm in relation to TFWT of 1.15 uci/ml. This may indicate

the species dependence.

Figures 3 & 4 are the plots of tritium activity in E»Mili

with time. The half-times for tritium in the stem of the plant

are 80 days for TFWT and 132 days for TBT. The amount of incorpo-

ration of TBT is found to be the same as that for Jj» Trigona,

0.03 uci/gm for a TFWT concentration of 1.55 uci/ml. On the other

hand, the leaves of this plant showed high TBT content, 8.5% of

TFWT and this level is comparable with that of Opuntla sg. This

indicates that the bulk of the photosynthesis is carried out by

leaves in this plant while the same by stem in Opuntia sjo. This

plant, however, dried up after six months. During the last phase,

the elimination.rates «were found to be rapid as shown in figure 3.
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The half-times for TFWT estimated using tritiated water

are utilised to compute the average transpirational losses from
4the stem of the plants • The water loss ratas are of the order

of 0.01/ 0.0096 and 0.0064 ml/day/gm for Opuntia sp, J5. Trigona

and R. Mili respectively. These rates are much lower than that

for trees or flowering plants. Martin et al indicated the ranges

of transpiration rates for different trees as 4-14 ml/day/gm dry

leaf and Gogate et al reported 0.17 ml/day/gm for the leaves of

the flowering plants. ,

The turnover time (mean residence time, t% /O.693) for
7 0

tritium in stems of Panamanian trees and Puerto Rican trees

vary between the ranges 3.9 - 11 days. The uptake of tritium in

the tissue boumd compartment is reported to be either negligible

or of the order of 0.1% of the injected tritium. This is primarily

due to the short residence times for tritium. The higher residence

times for tritium in suculent plants facilitate higher incorporation

of' tritium in the organic form which might serve as monitors for

persistence of fall-out tritium in the environment.

Experiments are also in progress to study the turnover for

TFWT and •TBT in the same species under watering conditions.Studies

have been initiated to obtain the distribution of TBT in different

organic constituents and their elimination rates.

SUMMARY .

Measurements of turnover rates for TFWT and TBT were carried

out in three succulent plants, Opuntia sg., Ej_ Trigona and E.Mili

using tritiated water as tracer. The estimated half-times were

52/ 57.5 and 80 days for TFWT and 212/ 318 and 132 days for TBT

in the stems of the above plants respectively. Opuntia sp* showed

significant incorporation of TBT/ 10% of TFWT on weight basis.
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while the other two plants showed lessor incorporation, 2-3%

of TFWT. However, the leaves of S.Mili indicated the same level

of fixation of TBT as the stem of Opuntia sp.
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Table - 1

Sritium uptaike in succulent plants

Species

Opuntia sp.

E.Trigona

E.Mili
leaf

stem

tritium
TFWT
uci/ml

2.66

1.15

1.29

1.55

concentration
TBT
uci/gm

0.27

0.03

0.11

0.03

concentration
factor

O.1O

0.026

0.085

0.019 .

Relative
specific
activity
ratio

O.157

0.041

0.133

0.029

* Assuming 1% hydrogen content in organic fraction


