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e v e o —....The use of stable isotpes in plant ourition, soil fertility, ecological and
environmental stidies Tas incréased considerably over the past decade. Stabie iso- ©
wpes have advantages ic that they occor naturally and changes in their distributipn =
and natural abundance in soils and plants can give imporant information on the fone- ©
ST LTz tiondbg Jof ecoSyStems, OTEanit. matier s gt mpora_processes—sach: as ¢
water use by plants. The experimental use of "N, C and other isotopes has been ©
vajpable in varioss applications, inclediog measurement (and management) of nitro- <

T e Tiaon, eapioran. of Dinchemical PatWaYs, Tscsent of Tertlizer gee o,

oaThA

STABLE ISOTOPES IN PLANT NUTRITION,
SOIL FERTILITY AND ENVIRONMENTAL. STUDIES
JAEA, VIENNA, 199]

ciency and of the uptake of mutrients and their physiclogical function in plants, and
investigation of the dypamics of mutrients in s0il, including loss by leaching. In addi-

T

VLot ot T i THON IO TRASS SpectrometTy and “enaission Spectrometry; weehniguesswchas-nuckear $

' magnetic vestaance, - gas thirotneography—tisss sfeciotieny aid doiiibied o~ <
gee and carbon analysis-mass spectrometry (ANCA-MS) are playing an increasing «
role in s0di ferlity and plant outrition research, being often the only direct methods
available, as well as the most relsable. For example, ANCA-MS may be adapted to ~
determine each of the 14 essential elements in plants which exist as smble isciopes. 9

The objective of this symposium, attended by about cne hundred and Gfty par- _"-;
ticipaats from over forty countries and six international organizations, was 1o evaiu- =
ate progress in the vse of stable isolopes to exanrine vartous aspects of soil fergtity -
and plant outrition and socme environmental problems, the potential and limitations =
of existing methods, and possibilities for further development. The symposivm 7
fpcused on the siee level rather than the Jandscape level and, more specifically, on ~
seil-plant relaticns, although Iandscape eovironmental aspects were also examined --
10 sorae extenl. p

Two jmportant probleros at present are: () how to increase or sustain produc- =
tivity with minioeam joputs, amd {b) how to limit envircomental damage dus Iﬂ;:
Inappropriate Jand management and to industry. Population growth has owstripped €
food production in many developing countries, mcluding 35 of the 44 sub-Sabaran .
couniries, where the present per capita arable land will be halved by the year 2000.
The fragile tropical scil systems become rapidly depletedi oo being farmed, and 1T
quickiy become infertile. Adequate amounts of fertilizer are often beyond the means S

FANUY

 STLPUB/#4s of farmers. Insufficient soil nitrogen and lack of soil water are two of the major coa- 5

ISBN ?3——[}!—01&391—}{ straints on sustained productiviey and pant of the solution is to sustain productivity

ISSN 00731884 by effective management of nitrogen fixing placts, by effective wse of fertilizers (and

& JAEA, 1991 ' waler) with regarnd o appropriate iming and placement, and by selection of highly
- . L responsive plant genctypes. This las:, major factor, genotype variation, has been o
_ Boymission 10 reproduce or ganstme tie information obtaincd n tis peblicaion may be larsel Pedmdevelupcdcounﬂies 8 P

obiaived by writing w0 the Imemational Atomic Encrgy Agency. Wagramerstrasse 5. P.©. Box 100, gely meglect )

A-T400 Viemma, Austria, The second main current concern, environmental poliution, is not uarelated, &
Printed by the 1AEA in Anstris espectally jo view of the high rates of nitrogen fertilizer application to crops in mamy ::
August 1991 industriglized couatries and the occurrence of nitrates in water supphies — another <
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N LEVELS IN CURRENT GROWTH LEAVES IN )
A RESPROVTING MEDITERRANEAN SHRUB .- . I: 2o -

J. CANADELL, L.L. SORIA
Unitat d ‘Ecologia;: '
Facultat de Clenciés,

Uiniversitat Autbnoma de Barcelona,
Eellaverrz, Spaig - — - — - -

t.  INTRODUCTION

Mediterranean type ecosystems have been subjecied to recurrent dismrhances
since aocient tmes. Population persistence afier disturbances depends on the
resprouting capacity from basal protecied bads [1).

The saccess of the resprouting mechanisms in recopsiucting the above groumd
biomass of the genet depends critically on the physiological status ef both the root
sysiem and anatomical structres sach as the lignomber or burl, and oo nutent
availabiity,

We use '*N labelled compounds 1o investigate the ability of plants to use both
internal (storage within plant) and external (soi? storage)} sources of mitrogen. We
investigated this in one species with burl (Erice arborea L.). This species is an

tmportznl covaponent of the Mediterranean maquis in the northeast of the Iberian
Penipsula

i METHODS

2.1. Siudy site

The sudy was conducted in the Corredor mountains (41°40° N, 2°29° E},
which arve located about 30 km north-northeas: of Barcelonz (northeast Spain). The
selected area was sied on a 5° south facing sloperat 430 m a.s.!. Meap annoal
precipitation is 828 mim.

2.Z. Experimental design

Three individuals of £, arborex were vsed in ien plots. The study, desipoed
as a complete randomized block sxperiment. comsisted of two blocks. Five treat-
ments were applied:

@ PN libejled, feetitizer -applicaion. (o-be -he
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L7

k)

. . e R | |
(1) Unlabelled N fertilizer application {to be harvested 2fter first growing season) =
.

{control),
. (@), "N labelled

{u:heiuuvaﬁedamwrsamnulgamwmg ﬁﬁEOﬂ}

rtilizer application (ko be harvesied after firse growing:season), -
' '“’{3} 'ﬁ\i’]ﬁﬂl&d fem]:zcr applicasson and removal of plant above groond: biomass 5

é%
%

' ::fseasinﬁ, =i

(57 Unlabelied N ferilizer a'pj:]i:iminn (to be harvested after second growing

- season) (comtod).

' Fertitizer wds applied dt 16 g N/ (4 ar. % *N eicéss) in a rad'mof 40 e
arcund each individual. diluted in 2 L of distilled water.
3.  RESULTS AND DISCUSSION
31 ®N -
3.1.1. Comparivon of rreaments ! and 2
E. arborea has the capacity.to Lzke up Immediately any extra M availabiz. This

can be deduced from the high amownt of *N fonnd iz current foliage afier ope
growing season { Fable I). The differepnce between Ireatoents 1 and 2 was statisticaily

significamt {F = G.00013.
TABLE I. TOTAL N AND "N ANALYSIS FOR THE DIFFERENT TREAT-
MEMTS APPLIELr
Total N (%) "N (ragikg)

Treatment

Mean SE Mean SE
1 1.060 0.049 0.5 0.025
2 1.125 o025 o683 13.457
3 1.657 O.076 21.465 5,262
4 1.091 0.039 24.108 4.121
5 1.085 0,047 0.220 {169
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3.1.2. Comparizon of treatments 3 ond 4

-5 T The differtace heiweai teatsents 3 and 4 was mot statistically’ significan
(P > 0.05). This indicaies that N retransiocation 1o corrent growth from adjacent
above ground parts is quantitatively of lesser importance thun other sources of N (soil

3.2. Total nitrogen

TSI T T T Thie tofd! N coweditration (%) in cofreiit foliage averaged 1.02 1 DB (SE) T

for non~disturbed shrubs (treatmemts 1, 2, 4, 53, while the N concentration in dis-
mrbed omes {treatment 3) averaged 1.66 + (.08, the difference being statistically
significant (¥ = 0.0001). High teaf N copcentration in new resprouts is probably
reizted 1o high organic matter production during the first months of the resprouting
PrOCess.
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