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Thi work wœ conduc1ed on Elaeis guineensis Jacq. (oil palm) in orth Sumatra (Indone 
and carbon isotope di. crimina1ion was used to get a better understanding of the m j, 
ecophysiological traits in olv d in the growth and de elopmenl of this tropi al tre and m _ 
particularly on the carbon allocation to the bunches and the use of rc erves. Carbon i� 
signawre ( 13C/12 ) wa measured on bulk organic mauer which i suppo ed to int <• 
metabolic pa1hwa, s cluri11g the elaboration of the organ . Similar anal y e were done 
soluble sugars (sucro c. fructo e and luco e), tarch and lipid , to. ludy the plant metaboh, 
du ring ontogenesi . The fir t part of the work. deals with the devclopment and the growth 
the !caves. Emphasi was b ard on 1he pa age from hererotrophy LO autmrophy. For t � 
leave , different 0ro� ing stages wen: ampled from rank -6 to rank 45. Carb n isot 
anal y ·c were done at the tecbnical platfonn of IFR 87 in IBP. Th mean alue for b o 
bulk organi matter for ail the sampJe- tak n from all lhe organ wa -27.46 %0 :t0.93, "'hl 
is nonnally expectt"d for a CJ plant like oil pal m. Differen e within tree and orgnn (for th.: 
ame tree) and de elopmen1al tage (for the same organ) re ealed a nice gradient along th 

leaf ranks. n e;,;pected gradie.nt within leaves was also obtained; from I aflet (mean ô 13C = -
2 .22 %0 ±1.01) to rachi (ô Ile= -27.04 %0 :t0.38) and to petioles { 13C = -26.91%<> :tO.S<i

w11h photo ynth lie 1i ue· being 13C-dcpleted (more than 1 %0) compared to other . Lea,,e 
are 1·C-enriched at rank below zero (around -27 oo). Al these staoes, the leaves being

mpletely beterotrophic. reser es from source organs are mobili cd for the growth of the c! 
young cmerging lea es. JJC-depl ti n is ob erved when the leaf î e panding al rank 1. an 
continues to de re. e during progœ si e passage from heterotrophy LO aulotrophy and until 
reaching the fully aulolroph al rank . Thereafter, ô '·' remains more or le constam around 
-29.5 c<;. The ôuc gradient along th leaf rank could reflect n t only an increa c in t mataJ
conductance and thu an in rease in photo ynthetic carbon i otope di crimination during leaf
maturation but al o change in carbon metab lism. Carbon i 01ope discrimination is already a
pertinent lool to follow photos nthetic metabolites for oil palm in Jeave (he1erolrophic and
autotrophic) and for the under�tanding of 1he filling of the mature inflorescence fmm suga
rescrves.



This work was conducted on Elaeis guineensis 
Jacq. (oil palm} in North Sumatra (Indonesia) 
and carbon isotope discrimination was used 
to get a better understanding of the major 
ecophysiological traits involved in the growth 
and development of this tropical tree and more 
particularly on the carbon allocation to the 
bunches and the use of reserves . 

-25 

-28 

'IIO .. _... .... _. -29 

r1 II 
-3J 

-10 0 

• 

f 
10 2) 3J --

r-

CMbon isotope signature (' ' Cf''C) was 
measured on bulk organic matter which Is 
supposed to integrate metabolic pathways 
during the elaboration of the organs. Similar 
analyses were done on soluble sugars 
(sucrose, fructose and glucose), starch and 
lipids, lo study the plant metabolism during 
ontogenesi s and phenological development. 
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At these stages, til e leaves being completely heterotrophic. 
reserves from source organs are mobilised for the growth of 
these young emerging leaves. 13C-depletion is observed 
when the leaf is expanding at rank 1, and continues to 
decrease during progressive passage from heterotrophy 
to autotrophy and until reaching the fully autotrophy at rank B. 
Thereafter, !l. t3C remains more or less constant around 
-29.5 %.. 
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