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BIOLOGY 

Polar Transport of a Kinin, Benzyladenine 
FROM limited experimental evidence it has been assumed 

that kinins are relatively immobile in plants1 • When the 
synthetic kinin, kinetin, is applied to the surface of a leaf 
its effects in retarding senescence or acting as a locus for 
the accumulation of metabolites are restricted to the 
treated parts•. A direct investigation of the movement of 
isotopically labelled benzyladenine within petiole segments 
of Phaseolus vulgaris now reveals that this kinin is not 
only transported readily through the tissues, but that the 
movement is also basipetally polar. Furthermore, the 
total amount transported is enhanced by the addition of 
in.dolyl-3-acetic acid (IAA). 

The m ethods of studying the movement of the kinin in 
segments cut from elongating petioles of young primary 
leaves of P. vulgaris were similar to those described by 
MeCreadys, and are based on the classical methods of 
Went•. The kinin used was adenine-8- 14C-labelled benzyl­
adenine (BA -HC), of specific activity 5·05 fLC.jmg, and was 
a gift from Dr. J. van Overbeck of the Shell Development 
Co., Modesto, California. Agar gels of 1·5 per cent con­
taining either BA -uc at 37 mgjl. or a mixt~u·e of. the 
BA -uc together with IAA at 2 mgjl. were sectwned mto 
blocks of 23 fLl. volume. A donor block containing the 
BA -uc or BA -uc with IAA was applied to one end of a 
petiole segment of length 5·4 mm. A plain agar receiver 
block was applied to the other end. A segment from the 
petiole of one primary leaf was used for basipetal transp~rt., 
and the appropriate radioactive donor block was applied 
to the physiologically apical end. For a:cropetal transpo~t, 
the radioactive donor block was apphed to the physiO­
logically basal end of a comparable segment from the 
petiole of the second primary leaf. Each treatme~t com­
prised 16 segments, and at the end of the exponmental 
period the 16 donor or receiver bloc~;:s were pooled for 
radioactive assay by the method descr1bed by McCready~. 

The results in Table I show that when BA -t•C 1s 
supplied alone in the donor blocks, the transport of radio-

Table 1. BASIPETAL AND ACROPETAL TRANSPORT OF THE KININ, BENZYL· 
ADENINB, ALONE AND IN COMBINATION WITH lNDOLYL-3-ACETIC ACID, IN 

PETIOLE 8EGMl1NTS OF P. vulgaris 
---

tmcnt 

l.lJA-" C 

\;;-
I.BA-"C 1 37mg/ 

j plus 
. 2 mg/1 
[____ 

.IAA 

Direction Counts/ 
of min 

transport supplied 

Basipetal 
9,787 

Acropetal 
Basipetal 

9,944 
Acropetal 

Distribution of radioactivity 
after 24 h (counts/min) 

Donor Receiver 
blocks Uptake blocks 

3,688 6,099 229 

4,180 5,607 61 
4,390 5,564 524 

4,378 5,566 46 

·-··-· ·--

activity through a segment in the basipetal direction is at 
least three times greater than that in the acropetal 
direction after 24 h. When BA -uc is supplied together 
with IAA in the donor blocks, the total basipetal transport 
is increased more than 2-fold, with no accompanying 
increase in acropetal transport. The radioactivity in tho 
receiver blocks has been recovered by suitable extraction 
procedures and has been shown by electrophoretic separa­
tion to be indistinguishable from the BA -1•C originally 
supplied. 

It must be concl1:1ded, therefore, that the transport of the 
synthetic kinin, benzyladenine, is basipotally polar in the 
young petioles of bean. The fact that the amount of kinin 
that is transported is increased by the concomitant 
application of indolyl-3-acetic acid, the movement of 
which is itself polar, suggests that the transport of these 
substances may be interdependent. 

These new facts concerning the movement of growth 
regulatory substances in plant tissues have important 
implications in the interpretation of the hormonal control 
of growth processes in the plant. 
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Decreasing Transpiration of Field Plants by 
Chemical Closure of Stomata 

CHEMICALS which close stomata havo been described by 
Zelitch1 • When sprayed on leaf surfaces, the compounds 
decrease transpiration and photosynthesis of detached 
leaves2 and of maize plants in soil3 by increasing the 
diffusion resistance of stomata. When sprayed on intact 
tobacco plants in the greenhouse• or on sunflowers growing 
in bins of soil outdoors3 , the compounds t•educed the loss of 
water from the soil. It remained to demonstrate tho 
effect of chemical closure of stomata on transpiration by a 
population of plants in the field. 

Two field balances of the type described by Morris• 
were installed in a level 20-acre field at Rothamsted and 
are distinguished as 'east' and 'west', about 30 and 90 m 
respectively from the eastem and westem boundaries. 
They are about 180m from each other and 180m from the 
southem boundary. Each balance carries a soil pan, 
60 em deep and 2m2 in area, sunk in a brick-lined pit to be 
flush with the field. In 1961 the pans were filled with soil 
from the surroundings, and in April 1963 they were sown 
by hand with barley (var. Proctor) when the whole area 
was machine drilled. Compound fertilizer (20 : 10 : 10) 
was applied at 3 cwt.jacro. Weight changes of the soil-pan 
contents were recorded continuously and interpreted as 
evaporation, rainfall, or dew by reference to a recording 
rain-gauge. Daily totals of evaporation E. and Ew from 
the east and west balances were measured to 30[L, except 
when the record was confused by rain. 

The behaviour of stomata was observed with a small 
portable porometer•. Essentially, as air escapes from the 
porometer and through the leaf, pressure falls lo~arit~­
mically with time. From the slope of the loganthm10 
decrease is subtracted the slope of 0·008 sec-1 observed 
with an impervious film in the meter. The reciprocal of 
the corrected slope is considered the sum of resistances 8 1 

and 8 2 of two porous epidermises and the resistaT.'.ce M of 
the mesophyll. M was estimated as 5·7 sec, the minimum 
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