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Brief communication

The contents of some hitherto not reported

trace elements in phloem exudate

from Yucca flaccida Haw.,

determined by means of

non-destructiveneutronactivation analysis
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Botanisch Laboratorium van de Rijksuniversiteit, Lange Nieuwstraat 106, 3512 PN Utrecht

Sincethe variationin trace elementcontent found withina sample appeared to

be ofthe same orderof size as the variation between the samples, phloem exudate

composition was regarded as being measured in fifteen-fold. Of each element

detected a mean concentrationwas calculatedin addition to a symmetric 95 per

cent confidence interval. The table shows the results obtained.

It should be noted that the absence of a particular element in the table does

not mean that it does not occur in the exudate. Since a gamma-ray detectorwas

employed the contents of betaemitters such as sulfur and phosphorus could not

be measured. Of other elements, like calcium and iron, the detection limits are

relatively high; owing to this limit iron contents could only be obtained twice.

For the accurate determination of aluminium the silicon contents of the

samples ought to be known. Unfortunately, silicon contents of sieve tube saps

have not been reported (Ziegler 1975). The element is regarded as inmobile in

the phloem (Fischer 1967), which means that its concentrationin sievetube fluid

will be very low. That it nevertheless may be a trace constituentof the exudate

can be deduced fromits regular presence in theinternal tissues of seeds. From the

In previous papers on phloem exudate from Yucca flaccida inflorescences the

concentrationsof several trace elementshave been reported (Tammes & Van Die

1966; Van Die & Tammes 1975). The present communication reports the con-

tents of 14 elements, 6 of which so far were unknown to occur in sieve tube

exudates in general (Ziegler 1975), whereas that of one other element, viz.

chlorine, in Yucca flaccida phloem exudate was relatively roughly estimated

only.

Nine samples of phloem exudate, atirregular intervals of timecollected froma

single bleeding plant, were used. Six of them were analyzed in duplicate. The

fifteen 1.0 ml aliquots taken from these samples were pipetted into special

polyethylene capsules with low trace-element levels, freeze dried during 24 h,

weighed, and subjected to instrumental, non-destructive, neutron activation

analysis as describedby De Bruin& Korthoven (1972,1974), andKorthoven

& De Bruin (1977). The measurements were carried out at the Interuniversity

Reactor Institute (IRI), Delft.
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extensive data on the mineral contents of seeds given by Czapek (1920) can be

derived that the average Si0
2
content ofthe ash of thin-walledseeds of 15 species

is about the same as the Fe
2
0

3
content, viz. 0.83% and 0.89% respectively.

Therefore, the silicon content of the exudate may be of the same order as that of

iron, viz. about 400 nmoles g“
1

d.wt. In thepresent study the silicon content of

the exudate has been neglected. Calculations carried out at IRI, Delft, have

shown (personal communication M. de Bruin) that if 400 nmoles of Si would

have been present in a sample this wouldhave led to an overestimationofthe A1

content found (226 nmoles g“
1 d.wt.) of 2 nmoles. Consequently, aluminium is

apparently a relatively important trace element in Yucca phloem exudate, its

concentration being roughly one half that of calcium, sodium and iron. As

aluminiumis a common micro constituent in plants (for a review, e.g. Hewitt

1963), its presence in sieve tube fluid may not be restricted to Yuccaflaccida.
Other “new” constituents of sieve tube fluid are rubidium, bromine, va-

nadium, lanthanium,and gold; the threefirst mentionedelementsbeing common

trace constituents of green plants (Hewitt 1963; Baumeister & Ernst 1978).

Especially vanadium has attracted much attentionin plant nutrition studies. It

seems to be an essential micronutrient for Scenedesmus obliquus and Aspergillus

niger (Nason & McElroy 1963), but a role for this element in higher plants has

as yet not been established (Baumeister & Ernst 1978).

The authors thank Ir. M. de Bruin(IRI) for introducing oneofthem (B.W.) in

nuclear analysis techniques.

*

± 95 per cent confidence intervals

Table. Element contents ofphloem exudate from a Yucca flaccida inflorescence axis obtained in non-

destructive neutron activation analysis. The iron content is the mean of a duplicate measurement.

pmoles g d.wt* molar ratio*

potassium 328 ± 9.4

magnesium 27.2 ± 1.8

chlorine 8.80 ± 1.09

sodium 0.59 ± 0.13

iron 0.41

zinc 0.258 ± 0.032

aluminium 0.226 ± 0.015

rubidium (98 ± 12 ). 10"3

manganese (57 ± 6 ). 10“3

copper (51 ± 6 ). 10~ 3

bromine ( 5.1 + 0.7 ). 10“3

vanadium ( 0.71 ± 0.20 ). I0“ 3

lanthanium ( 0.22 ± 0.07 ). 10"3

gold ( 4.5 ± 1.9 ). 10 6

chlorine/bromine 1747 + 190

potassium/rubidium 3469 ± 341

potassium/sodium 636 ± 137

sodium/rubidium 5.29 ± 1,22
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