
Comments and 


What Is the Pollinating Agent for 
Ifeven brasiliensis? 


Despite the fact  that  breeding experiments with ZTevea 
brasiliensis 3Cull. Arg. (1I.R.K.) have been carried on 
over a considerable number of years, the natural pollinat- 
ing agent or agents are  still unltnown. 

The writer spent almost 5 years working on the Fire- 
stone Plantations in Liberia, West Africa, and during 
that  period carried on a number of studies to  determine 
whether the trees are wind- or insect pollinated. 

The arrangeineilt of the inflorescence in Dcvea, in 
which, although the female flowers hang below the male 
flowers, the blossom is inverted and the short stigma is 
shielded by the scpals, indicates tha t  the flowers are not 
wind-pollinated. Vaselined slides placed to one side and 
below the inflorescences failed to collect any pollen. The 
sparse production of pollen is a factor mitigating against 
successful wind-pollination; compared to many Temperate 
Zone plants, e.g., apples, cherries, etc., Hevca produces 
pollen in almost infinitesimal quantities. Also, the pollen 
grains are too large and heavy to  float easily in ordinary 
air  currents. I f  young inflorescences are bagged before 
the flowcrs are open, no f ru i t  is produced, even in clones 
which are not entirely self sterile. This eliminates the 
possibility that  self-fertilization or apogamy is involved. 

On the other hand, during months spent in hand-pol- 
linating rubber trees, practically no insects were ever 
seen. Since the odor of the flowers seems stronger a t  
night, especially around 8: 30 P.M., indicating a possible 
increased attraction to insects a t  such hours, the possihil- 
i ty that  night flying i~>sects might do the pollinating was 
investigated. However, no insects were found, except a 
few lonely red ants, and these, although they could be 
found a t  all times of the day or night, carried no pollen. 

The wide distribution of Hevea brasiliensis Mull. Arg. 
(E1.B.K.) tllroughout tropical regions in Asia, Africa, 
South America, etc. indicates that  the insect vector or 
vectors, if any, are probably different in each of these 
widely separated regions; yet, it is true that  in none of 
these regions has any insect been shown to be the polli 
nating agent. It is  a notable fac t  that  certain ZTevea 
clones, such as  Tjirandji  1, always bear seeds pi.ofusely, 
regardless of the region in which they are planted, while 
other clones which are poor seed bearers scem always to 
be poor seed producers wherever they are grown. 

I n  plantings grown from seed, some trees almost al-
ways bear fruit  each year, while neighboring trees rrlay 
be  alternate hearers, occasional hearers, or completely 
barren. This is  also true to a lesser degree of the 
clones of Hevea, some of which, such as Tjirandji  1, 
Tandjong Iiemala 12, etc., bear f ru i t  very freely as a 
rule, whereas others, such as  Codjong Datar 5, Eodjong 
Datar  10, etc., are r7eTy poor seed producers and seem to 

be almost completely self-sterile. Even within a clone, 
there is considerable variation in bearing. Full  sunlight, 
good drainage, and a dry period during flowering stimu- 
late seed bearing. Unllealtlly or injured trees produce 
seed more heavily than healthy trees. The prescnce of a 
seedling tree in the midst of a clonal planting will cause 
the neighboring clonal trees to bear f ru i t  in direct ratio 
to the distance from the seedling tree. Seed bearing 
along the boundary line between two clones is  more pro- 
lific than within thc clone. 

The difficulties in pollinating Hevca by hand are, of 
course, well ltno~vn. A final success of 5% is usually con- 
sidered a satisfactory result, even tllougll early f ru i t  set 
may be as  high as 90%. The loss of fruit  occurs entirely 
during the first 6 weeks af ter  pollination. For the next 
8 weelis no loss normally occurs, except in cases of wind 
damage, etc. Girdling the fruit ing branches or dipping 
a tongue of Larlr in hormone solution seems to be of no 
avail. IIowever, spraying the young fruits  with hormone 
solution has given promising results, in so f a r  as reten- 
tion of the fruits  is concerned. Spraying inflorescences 
did not increase f ru i t  set. 

The p~esen t  status of the problem would seem, from the 
foregoing experiments and observations, to be somewhat 
unsettled. We are inclined to assume that  either wind 
or insects are concerned in the pollination of most tree 
flowers, and i t  is difficult to conceive of any other xgen- 
cies being effective. The structure and arrangement of 
the inflorescence indicate strongly that  wind is not the 
agent; yet, if an  insect does the pollinating, why has i t  
never been identified B 
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Plasma Reduction of Methylene Blue 

Stadie, in a report of a study of the reducing power 
of scrum from subjects with malignant disease (Science, 
August 27, p. 211), indicated tha t  the reduction of 
metllyleiie blue by serum was due solely to the presence 
of newly formed S--. His measurements of such S--
ion concentrations by means of methylcne blue reducing 
time and iodometric titration failed to reveal any signifi- 
cant difference between serum samples from individuals 
with or mithout malignant disease. H e  indicated tha t  
these data lead to conclusions eontrai-y to the independent 
reports of Savignac and myself (Savignac, et al. I n  
A A A S  Besearch Confcrenee on Canccr. Washington, 
D.C.: AAAS, 1945. Pp. 241-252; Blaclr, Cancer Res., 
1947, 7, 321-325). 

I should like to call attelltion to several features of 
this apparent discrepancy: 

(1) I am in agreement with Stadie, and I believe 
Savigliac is also, in regard to the importance of S--
ions in the rciluction of ruetllylene blue in the techniques 
employed. Experimental data on the sulfhydryl rednc-
tion of methylene blue with reference to alterations in 
malignant neoplastic disease were reported by me in 
Cancer Research, 1947, 7, 692. I n  this study I indicated 
that  the increascd reducing time observed by my .technique 
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