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Amino-Acids and Rooting of Cuttings 

THE work of \Vent and co-workers and that of 
Zimmerman and his associates has amply demon
strated tho value of tho so-culled 'root-forming' 
hormones. "Tent, Bonner and \Varner1 have shown 
that in certain cases vitamin B 1 treatment of hor
mone·treuted cuttings has resulted in a great increase 
in the rapidity of rooting and in the number of roots 
produced. I have confirmed this finding in the case 
of one species, namely, Camellia, used by these 
workers, but it is upparent that tho treatment with 
Yitamin B 1 {aneurin) must be given at the appropriate 
time after hormone treatment. This period after 
hormone treatment is difficult to determine. In some 
instances response been rapid and at other times 
no response to vitamin B 1 has been obtained, 
but the same cuttings may respond to later treat
ment. 

\Vhite 2 lms shown that certain amino·acids are 
essential for the growth of excised tomato roots. The 
amino·ncids found necessary were : glutamic acid, 
lysine, histidine, phenylalanine, leucine, isoleucine, 
valine, serine and proline. "Tent and co-workers, 
referring to "essential amino-acids" in tho papcr1 

referred to abo\·c, predicted that "cuttings may be 
found in .which root development is limited by these 
substances". 

In tho course of my experiments, a mixture of 
tho above-mentioned amino.acids was used to treat 
cuttings which ha!l just been treated with a:-naphtha
lene acetic acid at a concentration of I part in 20,000 
of water. Tho cuttings used were Rhododendron 
.lladdeni var. Jenl.:insii. Two concentrations of tho 
amino·acid mixture were used. Solution I was made 
up to contain approximately the concentration of 
each amino-acid that was found by \Vhito to be the 
optimum for root growth. Solution II was ten times 
the concentration of solution I. 

Treatment I. Cuttings after a:-naphthalenc acetic 
acid treatment were kept with about! in. in solution I 
in a heated frame at 22° C. for eight days {tho amino
acid solution was changed twice during treatment). 

Treatment 2. Cuttings soaked for twenty-four hours 
in solution II. 

Treatment 3. Cuttings soaked in >mtcr for eight 
days. 

Treatment 4. Cuttings soaked in water for twenty
four hours. 

After treatment tho cuttings were planted in 
sand. 

After four weeks tho cuttings from treatment 1 
showed marked swelling of tho base of each cutting 
accompanied by tho splitting of the epidermis. There 
were no signs of callus formation. Cuttings from 
treatment 2 showed similar enlargement of tho base 
but this was not quito so marked, while those from 
treatments 3 and 4 showed definite callus formation 
but no swelling of tho base. 

After six weeks all cuttings from treatment 1 
(10 cuttings in were rooted. Six cuttings from 
treatment 2 were rooted-after sc\·cn weeks all were 
rooted. Xo roots were on cuttings from treatments 
3 and 4, even after seven weeks, though callus forma
tion was marked. 

Tho results indicate that one (or more) of the 
amino-acids used has had a marked effect on the 
production of roots. This observation substantiates 
the prediction of \Yent et al. that rooting of some 
cuttings may be limited by luck of amino-acids. 

Experiments to indicate which of the individual 
amino-acids was responsible for the observed effect 
are under way. 
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Hydrolysis of Starch Films by Polarized Infra-Red 
Radiation 

IT was shown in 1924 that, in the presence of small 
quantities of diastase at room temperature, plane
polarized daylight has a selecth·o effect in accelerating 
the hydrolysis of starch grains1• 

In tho case of the temporary starch in the living 
leaf very marked evidence of hydrolysis was observed 
on irradiation with daylight polarized by a Nicol 
prism, a well-defined imago of the prism aperture 
being obtained, when the irradiated leaf was treated 
with iodine solution •. 

It was also shown that, when the stomata in the 
living leaf are irradiated with plane-polarized day
light, tho rate of hydrolysis of the starch in tho 
guard·cells is sufficient to burst them•. 

Furthermore, films of starch solution on glass and 
on filter paper were irradiated with plane-polarized 
light and convincing evidence of hydrolysis was 
obtained. The starch films on glass after irradiation 
deposited crystals on drying. Tho starch films on 
filter paper were treated with iodine solution after 
irradiation and the resulting blue colour was much 
less pronounced in those portions of the film which 
had been exposed to tho polarized radiation. 

In 1936 Prof. Daly directed my attention to tho 
fact that carbohydrates do not selectively absorb 
rays in the visible and near ultra-violet regions of 
tho spectrum, but selectively absorb rays in tho wave
length region 1·5 11--6 !J., and he suggested the use of 
polarized infra-red radiation. 

Tho radiation from a roll of fine platinum gauze 
heated in a Bunsen burner was reflected upwards, 
(a) by a sheet offerrotypo at the polarizing angle, and 
(b) from a polished metal surface which had been 
lightly greased in order to reduce the intensity. 
These two reflected beams, one plane-polarized and 
the other non-polarized, irradiated moist starch 
films on filter paper in petri dishes. In each case a 
diaphragm with an aperture cut in it was interposed, 
the shapes of tho two apertures being purposely 
different, as shown by the accompanying line 

After being irradiated for 2-3 hours, the starch 
films were allowed to dry in a dark room and then 
treated with iodine solution and thoroughly washed 
(to remove dextrins). As may be seen from the 
photograph (top) the effect of tho polarized radiation 
is shown by a lighter coloured area which corresponds 
in shape to the aperture A in the diaphragm. The 
definition of this lighter urea is somewhat marred 
by the diffusion of tho products of hydrolysis into 
the non-irradiated area. It may be noted that this 
diffusion does not take place in the living leaf, owing 
to the starch grains being enclosed in cells, and 
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