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CHAPTER XXIIIL

DIRECT AND DEFINITE ACTION OF THE EXTERNAL CONDITIONS OF
LIFE.

SLIGHT MODIFICATIONS IN PLANTS FROM THE DEFINITE ACTION OF CHANGED
CONDITIONS, IN SIZE, COLOUR, CHEMICAL PROPERTIES, AND IN THE STATE
OF THE TISSUES—LOCAL DISEASES—CONSPICUQUS MODIFICATIONS FROM
CHARGED CLIMATE OR FOOD, ETC.—PLUMAGE OF BIRDS AFFECTED BY
PECULIAR NUTRIMENT, AND BY THE INOCULATION OF POISON—LAND-
SHELLS—MODIFICATIONS OF ORGANIC BEINGS IN A SETATE OF NATURE
THROUGH THE DEFINITE ACTION OF EXTERNAL CONDITIONS-—COMPARISON
OF AMERICAN AND EUROPEAN TREES — GALLS—EFFECTS OF PARASITIC
FUNGI ~—— CONSIDERATIONS OPPOSED TO THE BELIEF IN THE POTENT
INFLUENCE OF CHANGED EXTERNAL CONDITIONS—PARALLEL SERIES OF
VARIETIES—AMOUNT OF VARIATION DOES NOT CORRESPOND WITH THE
DEGREE OF CHANGE IN THE CONDITIONS —BUD-VARIATION—MONSTROSI-
TIES PRODUCED BY UNNATURAL TREATMENT—SUMMARY.

Ir we ask ourselves why this or that character has been modi-
fied under domestication, we are, in most cases, lost in utter
darkness. Many naturalists, especially of the French school,
attribute every modification to the ‘“monde ambiant,” that is,
to changed climate, with all its diversities of heat and cold,
dampness and dryness, light and electricity, to the nature of
the soil, and to varied kinds and amount of food. By the
term definite action, as used in this chapter, I mean an action
of such a nature that, when many individuals of the same
variety are exposed during scveral generations to any par-
ticular change in their conditions of life, all, or nearly all the
individuals, are modified in the same manner. The effects of
habit, or of the increased use and disuse of various organs,
might have been included under this head ; but it will be con-
venient to discuss this subject in a scparate chapter. By the
term indefinite action I mean an action which causes one in-
dividual to vary in one way and another individual in another
way, as we often see with plants and animals after they have
been subjected for some generations to changed conditions of
life. But we know far too little of the causes and laws of
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variation to make a sound classification. The action of
changed conditions, whether leading to definite or indefinite
results, is a totally distinct consideration from the effects of
selection ; for selection depends on the preservation by man
of certain individuals, or on their survival under various and
complex natural circumstances, and has no relation whatever
to the primary cause of each particular variation.

I will first give in detail all the facts which I have been
able to collect, rendering it probable that climate, food, &c.,
have acted so definitely and powerfully on the organisation of
our domesticated productions, that new sub-varieties or races
have been thus formed without the aid of selection by man or
nature. I will then give the facts and considerations opposed
to this conclusion, and finally we will weigh, as fairly as we
can, the evidence on both sides.

‘When we reflect that distinct races of almost all our domes-
ticated animals exist in each kingdom of Europe, and formerly
even in each district of England, we are at first strongly
inclined to attribute their origin to the definite action of the
physical conditions of each country; and this has been the
conclusion of many authors. But we should bear in mind
that man annually has to choose which animals shall be pre-
served for breeding, and which shall be slaughtered. We
have also seen that both methodical and unconscious selection
were formerly practised, and are now occasionally practised
by the most barbarous races, to a much greater extent than
might have been anticipated. Hence it is difficult to judge
how far differences in the conditions between, for instance,
the several districts in England, have sufficed to modify the
breeds which have been reared in each. It may be argued
that, as numerous wild animals and plants have ranged
during many ages throughout Great Britain, and still retain
the same character, the difference in conditions between the
several districts could not have modified in a marked manner
the various native races of cattle, sheep, pigs, and horses.
The same difficulty of distingunishing between the effects of
natural selection and the definite action of external conditions
is encountered in a still higher degree when we compare closely
allied species inhabiting two countries, such as North America
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and Europe, which do not differ greatly in climate, nature of
soil, &ec., for in this case natural selection will inevitably and
rigorously have acted during a long succession of ages.

Prof. Weismann has suggested! that when a variable
species enters a new and isolated country, although the varia-
tions may be of the same general nature as before, yet it is
improbable that they should occur in the same proportional
numbers. After a longer or shorter period, the species will
tend to become nearly uniform in character from the incessant
crossing of the varying individuals; but owing to the pro-
portion of the individuals varying in different ways not being
the same in the two cases, the final result will be the pro-
duction of two forms somewhat different from one another.
In cases of this kind it would falsely appear as if the con-
ditions had induced certain definite modifications, whereas
they had only excited indefinite variability, but with the
variations in slightly different proporiional numbers. This
view may throw some light on the fact that the domestic
animals which formerly inhabited the several districts in
Great Britain, and the half wild cattle lately kept in
several British parks, differed slightly from one another; for
these animals were prevented {from wandering over the whole
country and intercrossing, but would have crossed freely
within each district or park.

From the difficulty of judging how far changed conditions have
caused definite modifications of structure, it will be advisable to
give as large a body of facts as possible, showing that extremely
slight differences within the same country, or during different
seasons, certainly produce an appreciable effect, at least on varieties
which are already in an unstable condition. Ornamental flowers are
good for this purpose, as they are highly variable, and are carefully
observed. All floriculturists are unanimous that certain varieties
are affected by very slight differences in the nature of the artificial
compost in which they are grown, and by the natural soil of the
district, as well ag by the season. Thus, a skilful judge, in writing
on Carnations and Picotees,? asks “ whbere can Admiral Curzon be
“seen possessing the colour, size, and strength which it has in
“Derbyshire? Where can Flora’s Garland be found equal to those
* at Slough ? Where do high-coloured flowers revel better than at

1 ¢Ueber den Einfluss der Isolirung 2 ¢ Gardener’s Chronicle,” 1853, p.
auf die Artbildung,’ 1872. 183.
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“ Woolwich and Birmingham ? Yet in no two of these districts do
“ the same varieties attain an equal degree of excellence, although
“ each may be receiving the attention of the most skilful cultivators.”
The same writer then recommends every cultivator to keep five
different kinds of soil and manure, “and to endeavour to suit the
“ respective appetites of the plants you are dealing with, for without
“ such attention all hope of general success will be vain.” Soitis
with the Dahlia3 : the Lady Cooper rarely succeeds near London, but
does admirably in other districts; the reverse holds good with other
varieties; and again, there are others which succeed equally well
in various situations. A skilful gardener * states that he procured
cuttings of an old and well-known variety (pulchella) of Verbena,
which from having been propagated in a different situation presented
a slightly different shade of colour; the two varieties were after-
wards multiplied by cuttings, being carefully kept distinct; but in
the second year they could hardly be distinguished, and in the third
year no one could distinguish them,

The nature of the season has an especial influence on certain
varieties of the Dahlia: in 1841 two varieties were pre-eminently
good, and the next year these same two were pre-eminently bad.
A famous amateur?® asserts that in 1861 many varieties of the Rose
came so untrue in character, “ that it was hardly possible to recog-
“ nise them, and the thought was not scldom entertained that the
“ grower had lost his tally.” The same amateur ® states that in 1862
two-thirds of his Auriculas produced central irusses of flowers, and
such trusses are liable not to keep true; and he adds that in some
seasons certain varieties of this plant all prove good, and the next
season all prove bad; whilst exactly the reverse happens with other
varieties. In 1845 the editor of the ¢ Gardener’s Chronicle’ 7 remarked
how singular it was that this year many Calceolarias tended to
assume a tubular form. With Heartsease ® the blotched sorts do not
acquire their proper character until hot weather sets in ; whilst other
varieties lose their beautiful marks as soon as this occurs.

.Analogous facts have been observed with leaves: Mr. Beaton
asserts® that he raised at Shrubland, during six years, twenty thousand
seedlings from the Punch Pelargonium, and not one had variegated
leaves; but at Surbiton, in Surrey, one-third, or even a greater pro-
portion, of the seedlings from this same variety were more or less
variegated. The soil of another district in Surrey has a strong ten-
dency to cause variegation, as appears from information given me
by Sir F. Pollock. Verlot!’ states that the variegated strawberry

3 Mr. Wildman, ¢Floricultural ¢ Ibid., 1862, p. 83.

Soc.,” Feb. 7, 1843, reported in ¢ Gard. 7 ¢Gard. Chron.,” 1845, p. 660,
Chron.,’ 1843, p. 86. 8 Ibid., 1863, p. 628.

4 Mr. Robson, in ¢ Journal of Horti- $ ¢ Journal of Hort.,” 1861, pp. 64,
culture,” Feb. 13th, 1866, p. 122, 309.

3 ¢ Journal of Horticulture,” 1861, 10 ¢ Des Variétés,” &c., p. 76.

p. 24.
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retains its character as long as grown in a dryish soil, but soon
loses it when planted in fresh and humid soil. Mr. Salter, who is
well known for hissuccess in cultivating variegated plants, informs
me that rows of strawberries were planted in his garden in 1859, in
the usual way; and at various distances in one row, several plants
simultaneously became variegated ; and what made the case more ex-
traordinary, all were variegated in precisely the same manner. These
plants were removed, but during the three suceceding years other
plants in the same row became variegated, and in no instaunce were
the plants in any adjoining row affected.

"~ The chemical qualities, odours, and tissues of plants are often
modified by a change which seems to us slight. The Hemlock is
said not to yield conicine in Scotland. The root of the Aconitum
napellus becomes innocuous in frigid climates. The medicinal pro-
perties of the Digitalis are easily affected by culture. As the Pistacia
lentiscus grows abundantly in the South of France, the climate must
suit it, but it yields no mastic. The Lawrus sassafras in Furope
loses the odour proper to it in North America." Many similar facts
could be given, and they are remarkable because it might have been
thought that definite chemical compounds would have been little
liable to change either in quality or quantity.

The wood of the American Locust-tree (Robinia) when grown in
England is nearly worthless, as is that of the Oak-tree when grown
at the Cape of Good Hope.? Hemp and flax, as I hear from Dr,
Faleoner, flourish and yield plenty of seed on the plains of India,
but their fibres are brittle and useless, Hemp, on the other hand,
fails to produce in England that resinous matter which is so largely
used in India as an intoxicating drug.

The fruit of the Melon is greatly influenced by slight differences
in culture and climate. Hence it is generally a better plan,
according to Naudin, to improve an old kind than to introduce a
new one into any locality. The seed of the Persian Melon pro-
duces near Paris fruit inferior {o the poorest market kinds, but at
Bordeaux yields delicious fruit!* Seed is annually brought from
Thibet to Kashmir,* and produces fruit weighing from four to ten
pounds, but plants raised next year from seed saved in Kashmir
give fruit weighing only from two to three pounds. It is well known
that American varieties of the Apple produce in their mnative
land magnificent and brightly-coloured fruit, but these in England
are of poor quality and a dull colour. In Hungary there are many

M Epgel, ¢ Sur les Prop. Médicales
des Plantes,” 1860, pp. 10, 25. On
changes in the odours of plants, see
Dalibert’s Experiments, quoted by
Beckman, ¢ Inventions,” vol. ii. p. 344
and Nees, in Ferussac, ¢ Bull. des Se.
Nat.,) 1824, tom.i p. 60. With
respect to the rhubarb, &c., see also

¢ Gardener’s Chronicle,” 1849, p. 355;
1862, p. 1123.

12 Hooker, ¢ Flora Indica,” p. 32.

18 Naudin, ‘Annales des Se. Nat.,’
4th series, Bot., tom. xi., 1859, p. 81.
¢ Gardener’s Chronicle,” 1859, p. 464.

3 Mooreroft’s ¢ Travels,” &., vol
i p. 143,
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varieties of the kidney-bean, remarkable for the beauty of their
seeds, but the Rev. M. J. Berkeley found that their beauty could
hardly ever be preserved in England, and in some cases the colour
was greatly changed. We have seen in the ninth chapter, with
respect to wheat, what a remarkable effect transportal from the
north to the south of France, and conversely, produced on the
weight of the grain.

When man can perceive no change in plants or animals
which have been exposed to a mnew climate or to different
treatment, insects can sometimes perceive a marked change.
A cactus has been imported into India from Canton, Manilla
Mauritius, and from the hot-houses of Kew, and there is like-
wise a so-called native kind which was formerly introduced
from South America; all these plants belong to the same
species and are alike in appearance, but the cochineal insect
flourishes only on the native kind, on which it thrives
prodigiously.’®* Humboldt remarks!” that white men * born
in the torrid zone walk barefoot with impunity in the same
apartment where a European, recently landed, is exposed to
the attacks of the Pulex penetrans.” This insect, the too well-
known chigoe, must therefore be able to perceive what the
most delicate chemical analysis fails to discover, namely, a
difference between the blood or tissues of a European and
those of a white man born in the tropics. But the discern-
ment of the chigoe is not so surprising as it at first appears;
for according to Liebig!® the blood of men with different
complexions, though inhabiting the same country, emits a
different odour.

Diseases peculiar to certain localities, heights, or climates, may be
here briefly noticed, as showing the influence of external circum-
stances on the human body. Diseases confined to certain races of
man do not concern us, for the constitution of the race may play
the more important part, and this may have been determined by
unknown causes. The Plica Polonica stands, in this respect, in a

35 ¢ Gardener’s Chronicle,” 1861, p.  has been confirmed by Karsten
1113. (¢ Beitrag zur Kenntniss der Rhyn-

16 Royle, ¢ Productive Resources of
India,” p. 59.

17 ¢Personal Narrative,’ Eng. trans-
lat., vol. v. p. 101. This statement

choprion :* Moscow, 1864, s. 39), and
by others.

18 ¢Organic Chemistry,’ Eng. trans-
lat., 1st edit., p. 369.






















































