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Téxvns.

lropUm,

27U : réw Schneider.
3 Gaza, Schneider : mpdrov U.

1 Both the nature of the plants (as in Book I) and the
environment which is akin to it (as in Book II).

2 ™

BOOK III
THE EFFECTS OF ART

The study of plants pursues two different investi-
gations in two different fields. The first investiga-
tion deals with plants that grow of their own accord,
and here the starting-point belongs to their nature1;
whereas the other starting-point is that which
proceeds from human ingenuity and contrivance,
which we assert helps their nature to achieve its
goal. 2

A Problem: Plants that Refuse Cultivation

Now that we have discussed the first starting-
point, 3 we must similarly speak of the second, first
mentioning this very circumstance, that a few trees
and smaller woody plants reject cultivation, 4 since
this would be the conclusion (so to say) of the one
subject and the opening of the next, as we pass from
spontaneous occurrences to the results of art.

‘2Cf.CP21.1.

3 In the whole of Book II.

4Cf. HP 1 3. 6 (the trees are silver fir, fir, holly; caper
and lupine are mentioned among the smaller plants).
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~ ~ !
kal dopals wal Tols dAdos. pdAwTa 3¢ Tws év
~ 7/ € 7 AY 4 pl ~ A
dudty TobTow Gplloper Ty mébw - dopals kal
xvAdls, dradépovtes kol TadTa mPds THY Tpe-
4 7 e 2 \ 4
Tépav ypelav (Gomep Suwploly rail mpérepov).
bl \ L ] 2 4 14 A\ 7
émel 8 & Qv ovvéoTnrer €kacTov, kal Tpé-
detar, kal 76 mpdodopor od kaTd TO MOV MOVOY
3 4 bl \ \ \ A ¢ pl bl / N
¢o7iv, A& Kal kaTd 7O 7oady, év dudorépols Gy

§ 2 line 6 [Aristotle], Problems, xx. 12 (924 a 5-7) [why
does caper avoid cultivated land?l: . . . mept 3y rodrov kal Soa

Mo rowdra, Bl Aafev 8r ody &mavra &k Tis adrRs DAys

veras oDd adferac . . .
4 i)

1 yess: Uac omits.

2Mr: -eiv UNM 2" P (edobever H)
3MT: -ew U (-eiv u NM 2 HP).

4 v dvow ex- UCin an erasure.

1 The nature of a tree does best and produces the finest
fruit when the tree has its appropriate country: ¢f. CP 1 9.
3 and the other passages adduced at CP 31. 6.
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The statement just made might appear odd: that
a plant that gets tendance besides, just like one that
gets its appropriate country,! should not do better
and bear finer fruit, although art is now cooperating
with its nature. But there is nothing odd here or at
variance with nature. We would rest our proof on
the following considerations: that the nature of each
and every plant is not constituted of the same char-
acters, 2 and does not proceed from some matter that
is the same for all 3; and again that all plants do not
have the same goal for the concoction and potency ¢
of their fruits, but each has instead its own natural
goal in point of flavour, odour and the rest.® For our
part, we & somehow determine concoction mainly by
these two, odour and flavour, and we moreover refer
these to our own uses, according to the distinction
drawn earlier. 7

But since what a plant is formed from it is also
fed by, and since suitability of food is not only a
matter of quality, but also of quantity,8 the same

2 The formal cause.

3 The material cause.

4 “Potency” suggests medicinal use.

5 The final cause. “The rest” are the “potencies.”

6 The efficient cause (for cultivated plants).

7CP116.1.

8 That is, the food must not only be of the quality that
suits the constituents, but the quantities involved must
not further some constituents at the expense of others.

1.2
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KAdvas.
ava Adyor 3 8¢ TodTois Kkal Soa SpipbTyTd T
Exew * BT kal kaTo T yebow, bv kal ) KATTA-
pts dowkev €lvar kal T oldiov kal 76 Admalor kal

f 0pBpa kal 76 Bdpov * T4 pév yap GAws odé

§ 3 lines 47 ibid. xx. 12 (924 a 16-18): # 8¢ yewpyia
wérTed kol dvepydy mouel THY Tpody * &€ s cuvioTavTaL of Huepot
Kapol.

17U : 76 adrod Schneider : Todrors 70 Wimmer.
2 pilav <3 kard kavddv> Wimmer.
3 Wimmer : dvdoyor U.
4 U:?
exew Ut éyec u.

DE CAUSIS PLANTARUM III

character in the feeding as in the formation would
be appropriate in both quality and quantity. But
husbandry brings about both a new quantity of food
and a new quality, since tilling the soil not only
increases the consumption of a plant but also
changes its flavour. Hence it is reasonable that hus-
bandry should fail to suit some plants, namely such
as are dry and pungent and bitter, in short all that
are medicinal and serve our needs by this or that
medicinal character, since the plants are emascu-
lated by the loss of their potencies and some yield no
fruit at all, others a more watery and inferior fruit,
and the plants themselves become more watery, like
wormwood, centaury and in general all drugs and
medicines, whether the potency is in root or fruit or
twigs. 1

The results are analogous in plants where a cer-
tain pungency is wanted in the taste as well?
among these appear to belong caper, silphium, dock,
savory and thyme. 3 For on cultivated land some do

1Cf. HP 9 8. 1: (we must try to speak) “ .. in general of
everything medicinal, such as fruit, flavour-juices, leaves,
roots and grass (for the druggists term some of thelr drugs
‘grasses’)”; ¢f. also CP 6 4. 3.

2 These are kitchen plants (though a medlcal use is not
expressly denied). Medicinal potencies as such were
valued for their physical effects, not for their taste.

3 Cf. HP112. 2 (the fluid in savory and thyme has a cer-
tain pungency); HP 7 6. 1 (the wild varieties of dock and
savory have greater pungency and dryness).

14
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Bdver Ty oixelav ydpav * 7 yap adToduns péveors
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1 Schneider (<8w> 79w edrpodiar Dalecampius): i eb-
tpogar U. 20uHP:0eppos UN.. 3 uHP: fepuds UN.

1Cf. HP 3 2. 1 (wild trees concoct their fruit less than
the cultivated): “All do this with rare exceptions, such as
the cornel and the sorb, since they say that here the wild
cornel berry and sorb apple are riper and more choice than

8 ~
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not grow at all (or grow poorly), whereas others
grow but are far inferior, like dock, savory and

caper; a few even get their sweet taste, getting

diluted and too full of food, like the cornel berry,?!
for not only does the berry deteriorate on cultivated
land, but the tree itself too as a whole gets watery,
open in texture, and weak. In the sorb the fruit gets
sweeter but less fragrant,! since good feeding does
away with fragrance too. The story is the same with
silphium, lupine and the like. 2 Thus silphium does
not have the same pungency under cultivation,
since its food is then too abundant and watery.
Lupine fails to bear, “running to leaf” (as it were)3
and getting out of hand. For agriculture works
against the nature of the plant in producing this
result too (as we said), ¢ by filling it with too much
food; whereas each plant, left to the government of
its own nature, so regulates its food that it gets no
more than the right amount, and finds its own
appropriate country (since it is in that country that
it grows without the aid of man). For in a werd the

the cultivated.” -

2Cf. HP 3 2. 1 (continued): “and’ there are the other
cases where a tree or smaller plant will not accept cultiva-
tion, like silphium and caper, and among legumes lupine,

" these being the plants that one would most of all call wild

in their nature.”
3 The word was used of the vine; hence the apology “as it
were.” 4CP31. 3: “some yield no fruit at all.”
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most important thing (as we have often said)?! is
that a plant should get the air and the locality that
are appropriate to its nature, since from these come
well-being and good bearing. But air and locality

- are seen to work against plants that are subjected to

cultivation against their nature, for the plants are
removed to air that is too gentle for them and get
food that is of too different a character, and from
both of these circumstances comes the change and
departure (as it were) from their nature. This view
receives a certain support from the fact that even
among plants that are under cultivation some do not
like the care to be over-precise or over-lavish, and so
care too requires a certain restriction; and in a way
there is nothing to prevent that by gradual increase
in the restriction there should finally be some plants
that want no care at all.

We shall take it, then, as made clear by this dis-
cussion why not all plants accept cultivation. For
perhaps whereas some plants will have none of it at
all, others reject it for reasons that we have not suc-
ceeded in discovering.

Agriculture: Aims and Procedures

Of the two sources 2 of food and well-being, agri-
culture can at least remedy conditions in the

LHP 22.8; 25.7; 33.2. CP 19.8; 27.1; 216.7;
219.6. 2 The appropriate air and locality (CP 3 1. 6).

11
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lu: dmodade U (-n N HP).
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Schneider, Wimmer.

3 Heinsius : okemdvyw U.

1 As opposed to orchard land and vineyards; trees
(including the vine) were propagated by cutting and dig-
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ground, since it is not in its power to change the
character of the air. Instead the trees themselves
and the land must meet the changes of the air and
the course taken by the seasons by being put into a
certain state, so that the trees may obtain their due
of growth and food and escape the effects of adverse
circumstances (protection against these being also
needed): I mean such measures as pruning, trim-
ming, thinning the fruiting shoots, and manuring,
spading and the other operations about which the
agriculturists elaborate (so too with ploughed and
seeded land). !

Thus with some plants one must not apply (1) the
same kinds of things 2; with others (2) the measure-
ments involved must not be the same; with others
the procedure must not be applied (3) in the same
manner or (4) at the same season; and with others
perhaps (5) there are some things that must not be
done at all.® These are the distinctions that the
agriculturists are in fact observed to make: for
instance (8) in pruning they recommend the remo-
val to be carried out in some cases with iron tools, in
others with the bare hands, in others with what
they call “anchors,”4 as with olive, pear and apple,

ging holes. Land was ploughed for cereals (and some
grains and vegetables); for many it was merely seeded.

280 of manure (CP 3 9. 5). ’

3 Cf. Plato, Phaedrus, 268 B 6-8, 272 A 6-7.

4 Apparently a pruning-hook shaped like an anchor.

13
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1 Cf. Plato, Phaedrus, 271 B1-5.

2CP32.1. 3CP32.2-3.

4 Cf Plato, Phaedrus, 268 A 8-C 4, 270 B 4-7 (for the
example of medicine as an art and as mere experience);
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to avoid any suffering of the trees from wounds,
owing to the thinness and dryness of their twigs
(indeed in these trees only the twigs and deadwood
should be removed). So too with the procedures for
pruning the viné: we must distinguish between (4)
vines pruned early and vines pruned late, vines (2)
pruned long and vines pruned short, and so with the
rest of these matters (1, 5), always relating the dis-
tinction of treatment to the end in view. !

This 2 then is the aim of agriculture, and these 3
are the distinctions in its various procedures.

Agriculture: Theories and Disputes

About each procedure there is the account that
gives its reason, and the reason must not escape us.
For the man who carries out the procedure in
ignorance of the reason, guided by habit and by the
event, may perhaps succeed, but he does not know
(just as in medicine), and complete possession of the
art comes from both.4 As for those who have a
greater love for understanding,5 this very -thing,
understanding, comes only when we have the
account and the reason.

269 C 2, D 2, 272 A 2 (for completeness as involving
theoretical knowledge); 270 B 4-5, D 1-7, 271 B1-2, D
4-6 (for dividing the subject dealt with and the procedures
used); 271 B 24, D 6-7 (for teaching that gives the
reasons). 5 Philosophers.

15
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Many matters are in dispute; in some the dispute
is a simple question of yes or no, in others it is a
question of better or worse, just as in the other arts.
But in agriculture something rather special also
occurs: some experts have their view fixed on their
own country and often state as a general rule what
is successful there. Sometimes moreover both rules
work and there is no deciding which is the better,
since the outcome of the agricultural measures
depends on accidents of weather. For one should not
in fact be governed by the celestial conditions and
revolution! rather than by the trees and slips and
seeds, since owing to good tempering contributed by
these conditions and to their own power they often
either resist mistaken measures or in some cases
recuperate, just as a human constitution does with
the mistakes of medicine. And so disputes in addi-
tion to those common to the other arts arise in agri-
culture for these reasons.

! That is, the farmers’ calendars, which reckoned by the
position of the sun and the rising or setting of various stars
and constellations, foretelling the weather by counting
from these in days (the “revolution”) and advising what
procedures to undertake at what time.

9 [«ai] Schneider.
10U : abrav Scaliger.
1 <§> ¢dos HP. 12 Schneider.
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1 “Planting” (phyteiid) is used of putting a slip (phyton)
in the ground, “sowing” (speird) of sowing seeds, especially
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Nevertheless there is often agreement on all
sides, as if the rules had been accredited by the facts
themselves, some in a general formulation, and
some drawing distinctions between the kinds of
plant and kinds of country, such as to begin with the

~ rules about propagation and planting, for which it is

not hard to give the reasons.

Planting: The Seasons

So one must always plant and sow! when the
earth is in heat, since then the sprout that comes
forth is best, just as in animals when the seed enters
a womb desiring it.? The earth is in heat when
it is moist and warm and the weather temperate,
since then it is loose and sends the shoot up quickly
and is in general nutritious. This receptivity occurs
chiefly, at least for trees, at two seasons, spring and
autumn, these being in fact the times when more
planting is done, and for a greater number of dif-
ferent trees it is done in spring, for the earth is then
soaked through and the sun by its warmth brings
about growth and the air is mild and dewy, so that
all this combines to rear the slips and make them
sprout well. :

of grain (spérmata).
2 Cf. Aristotle, On the Generation of Animals, ii. 4 (739 a
31-35); Plutarch, Quaestiones Convivales, v. 7. 3 (681 F).
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20 ~

DE CAUSIS PLANTARUM 1III

Autumn too has a somewhat similar tempering
(which is why we said! that trees have sproutings
then). Those who favour autumn over spring reason
as follows: “Slips root better when the ground is
still warm (and we should always make the begin-
ning 2 stronger, from which the other parts are pro-
duced and from which indeed the tree lives). This is
why at the coming of spring the upper parts come

out fine and all at once, the beginning having by

then grown out and being pregnant with them. In
spring on the other hand the slips are set in earth
that is cold (since it remains cold from winter) and
are chilled and the roots come out poorly.” For this
reason they recommend planting in autumn rather
than in spring all trees that can grow when so
planted (for some are unable to do so, like pear,
apple and in general all that are thin and woody,
since they are both naturally dry and also are too
weak 3 to stand the winter), because the slip planted
in autumn is pregnant and near its term, whereas
the one planted in spring is just conceiving; but both

1CP112.3;¢f CP186.8.
2 That is, the root.
8 Because they are thin.

Tu:énpa U. _

8 7& ego (¢7. Gaza [item], Itali : Zr. 3¢ Basle ed. of 1541) :
o UL

9 Gaza (plantam autumnalem), Ttali ; peréamwpor U.
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bring forth at the same season, with the result that
the tree which is just conceiving brings forth many
of its shoots blind,! whereas the one that is well

along in its pregnancy and near its term brings

forth most of them perfect and fine. These (one may
say) and the like are the reasons that they cite.

Nevertheless (as we said)2 planting in spring is
the one more common to all or at least most seeds as
well as slips. For the slips themselves are then well
on the way to sprouting, the weather is mild and
good for sprouting and in general the season is
best at generation; and the increasing warmth and
length of the days make the sprouting rapid. And
the rooting is strong at this season too, not only
because the slips are astir with the impulse to grow
(for the impulse is equally in both directions, down
as well as up), but also because the earth is in heat,
or because, in addition to this, the air helps to rear
the plant (the sun being considered not only to make
the parts above ground plumper and finer but also
the parts below, the proof being that the roots either
do not grow beyond the reach of the sun’s power3 or
else grow more poorly).

L Cf. Aristotle, On the Generation of Animals, ii. 4 (739 a
31-35); Plutarch, Quaestiones Convivales, v. 7. 3 (681 F).

2 CP 3 2. 6 (where however seeds were not included).

8Cf CP112. 7Tand HP1 7.1 (of roots): “ .. néne goes
deeper than the sun reaches, since it is heat that generates
them.”
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When winter follows the planting it is held to
destroy at least some of the slips, separating for
example the bark from the olive slip and thickening
and congealing the juice in the branch of the fig; and
one might say that most of the rest labour from
similar ill effects. But the advocate of autumn
planting would perhaps exclude these slips and say
that it is better for the slips that are receptive to it.1

But because there are more slips that suffer, and
because the impulse of the trees themselves in the
spring and the greater universality of spring plant-
ing in all plants are indications that this season
for planting belongs to the very nature of the
plants, one would evidently account planting in
spring the more natural procedure. Indeed in
regions where even in the dog days and when the
Etesians blow? trees do well and have a second
sprouting growers also do their planting at that very
time, so important is it to be guided by the tem-
perate state of the air and the impulse in the slips;
in fact the impulse perhaps is due to the surround-
ing air. Again in regions where there is heavy sum-

Sirius rises in the morning (Eudoxus); the Etesians blow
for 55 days ... August 26: the Etesians cease (Callippus).
Cf. Aristotle, Meteorologica, ii. 5 (361 b 35-363 a 2): “The
Etesians blow after the summer solstice and the rising of
Sirius, and neither when the sun is closest nor yet when
the sun is far; and they blow by day and stop at night.”
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mer rain, as in Ethiopial and India? (or in Egypt
the Nile),3 it is presumable that a good time for
planting is before or after the rains, this being the
moment when the air is tempered to the right
degree of wetness.

One could also distinguish the seasons for plant-
ing by the regions naturally appropriate to a season,
as follows: one should plant regions with well-
tempered air in spring; regions full of flowing water,
or rainy, or marshy, in summer during the dog days
(this is the practice of many growers in Sparta); and
regions with a scarcity of water in autumn, for the
result will be that since in winter the ground deep
below the surface is warm, whereas the surrounding
air is cold, growth will be shut in by the cold and
pass to the roots, and greater and stronger rooting
will lead to greater and finer sprouting above
ground.

Let this suffice for the treatment of the seasons
for planting.

Planting: Preparation of the Ground
We have laid it down* that the earth should be

2 The monsoon.

3 Cf. Aristotle, Fragments 246-248 (ed. Rose?) [the
inundation of the Nile occurs in summer and is due to the
summer rains in Ethiopia].

4CP32.6.
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moist and provide an easy passage for the roots, to
allow them to become long, thick and strong. The
holes must therefore be dug a good time before-
hand, ! preferably a year, to expose the earth to the
sun in summer and to the cold in winter. For both
exposures make it open in texture and loose. Some
experts even specify the time for digging: from the
summer solstice to the rising of Arcturus, since the
earth (they say) is then loosest both outside and
inside the holes, and nothing sprouts at all.2
Autumn planting is carried out after the setting of
the Pleiades, first waiting for the rain that falls at
this time, 3 to let the earth become moist and pro-
vide food.

The holes moreover are not filled up immediately
after planting, to let the lower part of the slip strike
root first; otherwise the roots move higher (since sun
and air nurture everything and make it grow).?
Trees being distinguished into the deep and
shallow-rooted, the holes intended for the shallow-

1Cf. HP 2 5. 1 (on planting): “They recominend . . . dig-
ging the holes as long as possible beforehand . ..”

2 The hole is thus easy to dig and needs no weeding.

3 Cf. CP 3 23. 1, where Cleidemus says that rain falls on
the seventh day after the setting of the Pleiades.

4 The sun provides heat, the air rain.

8 Schneider : re U. 9 U : 76 Wimmer.
10 r&w pév U™ (with index) : Ut omits.
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rooted kind (as olive and fig) are not dug only as
deep as the roots would ordinarily go,! since the
agriculturists wish the slip to be under pressure to
send its roots deeper, and set themselves (as it were)
against its nature.

To let the roots profit from the rains in winter
and be cooled in summer (since provision should be
made for both seasons), stones are placed at the bot-
tom to allow rain water to collect and to keep the
roots cool in summer. Others put vine branches at
the bottom, others bury a pot of water alongside,
and others a stick, which they later remove, as thick
as a man’s leg, all so that the slips may be ensured
a constant supply of food, the earth being well
moistened and the rain water collecting. We must
take care, in a word, that there shall be adequate
provision for dealing with the rains that fall and
with the air and the sun, these being the means
whereby the young trees feed and grow.

When northerly winds prevail the earth is stif-
fened and dry, but when southerly ones prevail it is
loose and moist, and the slip is similarly more
springy and truer to type.2 It is therefore better to

1 Cf. HP 2 5.1 (on planting): “They recommend . . . dig-
ging the holes always deeper than the roots, even for
shallow-rooted trees.”

2 Literally “more its own self”; for the expression com-
pare CP37.10,43. 4.
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plant during southerly winds, rooting and sprouting
being rapid when slip and ground are both in heat
and the weather is gentle and propitious (for to
make a fine tree the slip must sprout above ground
at the same time as it roots below). When norther-
lies blow, on the other hand, the opposite of all this
occurs, the slips getting chilled and suffering hard-
ship; moreover, since the ground is stiff with cold,
the consequence is a lessening in their ability both
to root and sprout.

Here, then, is a rule to follow in the matter of the
air.

Planting: The Slips

The slips should be taken from trees that are
young or in their prime, and should in any case be
the smoothest and straightest and as stout as possi-
ble,! since not only does such a slip take hold best
and have most strength, but its youth and stoutness
make it also sprout better. For the smooth slip is as
it were sound and unmaimed, whereas the slip that
is rough and full of nodes,? especially if the nodes
are blind, 3 is as it were maimed, and if the nodes

2The notion includes the buds and twigs coming from
the nodes.

3That is, if the buds or twigs coming from the nodes
bear no fruit.

4 “Maimed” (mnpéds and its derivatives) is often used of
blindness.
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live, a slip that has let its growth pass into them is
weaker (unless its nature is to do so, as with the
branches of the vine). For the reason why some
experts even layer the slips on the trees,! and oth-
ers strip the olive cutting of its leaves, is to prevent
it from exhausting its power on growth above
ground. Again, straightness and smoothness make
the flow of food plentiful and direct, so that the slips
grow fast.

Another good recommendation is to take the slip
preferably from similar soil, or failing that, from
poorer,? since the new soil in the first case will
involve no change, in the second, a change for the
better, the slip getting plenty of food; and changes
are grave matters for whatever is weak, and the slip
is weak. For this is why the recommendation
is given that the slip should face in the same

‘direction—north, south, east and west—as it did on

the tree,3 the intention being to disturb so far as
possible nothing that belongs to its nature or to the
circumstances to which it is accustomed, in the
belief that the slips would not easily support a

2 This passage is referred to at CP'324.1. Cf HP25.1:
“They recommend taking the slips . . . from land similar to
the one you are going to plant them in or from worse.”

3Cf. HP 2 5. 3 (recommendations about slips): “Some
recommend that also the lower part of the slips that have
roots should be bent under, and be placed in the same posi-
tion that some of the trees had, those facing north and east
and south.”
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1 “First making them grow roots” renders promoschei-
ontes. Méschos is literally a “calf,” and as a calf to a cow, so
a young tree with roots of its own stands to the parent.
The “moschos” when planted has roots, either produced by
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change.

Indeed for the same reason experts look for
regions as similar as possible and plant the slips
after first making them grow roots,! since they are
stronger then and have as it were already esta-
blished independent life. And they prefer to take a
slip with some root attached, since then it starts
with a beginning. 2 Otherwise they prefer slips from
the lower part to those from higher up, these too
being better at taking, except for the vine3 and fig
and other fluid trees (as we said), 4 since fluid trees
sprout better from slips taken from their upper
parts, whereas the rest are so dry and thin-skinned
that they either do not sprout at all when so planted
or sprout worse. The slip with some root attached is
preferred since it has a part of its nature already
prepared, like the slip that has been made to grow

- roots, and of this we must take advantage. This is

why it is better advice to plant such slips straight,
and not lay flat a certain portion of them (as is done

layering or after separation from the parent, and is dis-
tinct from a slip with some root attached. This is taken
directly from the tree, where it grew as a sucker or as a
side-shoot from the base of the trunk.

2Cf. CP32.7,note 2.

3 Cf. HP 2 5. 3: “One must take the slips with some root
attached if possible; otherwise from the lower rather than
from the upper parts of the tree, except for the vine . . .”

4CP11.4;138.1.

37

5.3

5.4



5.5

THEOPHRASTUS

Los), 8mws § pila BraoTdry * ! cvpBalvew® yap
Sokel mAaylwy Tilepévar ddavalveslar Tas mpd-
) \ ~ < 4 bl z \
Tepov, dromov 8¢ {nrelv érépas dmoPdAlovTa Tas
[4 / 3 ~ 3 A A \ \ ~ ~
brrapyotoas. Spfds B¢ kal 1O pR mOAY THs Yis
¢ 4 A\ é 3 \ / rd /4
bmrepéxew 10 urdy, €l B¢ pif, yiverar dvoavéés,
o 2 ’ - ’ \ a0 \
6Tav ) mAéov ToD Tpedopévov TO movody * Evia Be
AN | z 4 2 ~ \ k14 bl
kal adavaivetar, kafdmep f) ovkf kal € Tt &AXo
pavéy - dpa 3¢ kal dBpowtépa dépeTar paAdov 7
\ \ \ 4 ] A \ ~
7podn mpos Ty BAdeTnow, b kal émwl TAY KaTa-
komTopévwy ovpPalvel. T4 yap wapd T yiHv 8Tt
pdAwra komévra O&rTov. mapaylverar TAV év
Uifer * pavepdv 8¢ kal &l 7@V THs duméov durdv
kal € 7t Ao Touny {nTel KaTd THY PuTelav.
~ \ ~ pl 4 \ ~ 7 Ao /4
7@V B¢ THs éAdas kal TV pupplvwy, kal SAws doa
dterar® pellw, mdvrwy dmootéyovo. *
Smws pnb’ fHAws pnd’ Tdwp AdBy *© kivduvos yap
voofioar payéy * mepiadeidovow B¢ ol pév myAdv

Tas Topds,

pévov, of 8¢ okldAdav dmorlbévres, €ir’ dvwlber Tov
YAy, émi TobTw B¢ TO doTpakov * dokel yip 7
Y IAA A A / [+ 8\ A\ 3 4
pev okidda xAwpdy mapéyew, 6 8¢ myAds éxelvmy
! Braordvyu: -e U. 2u:-«U.

31U durederar (7) Schneider.
4 Gaza (contegunt) : émooréyovaa U.

1Cf. HP 2 5. 38 (recommendations about slips): “One
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with the rootless slips) to make the root come out?;
since the earlier roots are believed to wither away
when the lower portion of the slip is planted at an
angle, and it is folly to seek for new roots by throw-
ing away the ones you have. It is also good advice
not to let the slip project far above the ground, since
otherwise its growth is slow, the part exposed to
hardships being larger than the part that feeds, and
some such slips even wither away, as with the fig
and other trees of open texture. Then too when the
slips do not project far the food passes on with a
more concerted movement to bring about sprouting,
and the same results when the slips are pruned
short. For slips cut back as close as possible to the
ground come out faster than those cut back higher,
and this is evident not only in slips of the vine but in
all others that require to be cut back when planted.
In the slips of olive, myrtle and in general all slips of
larger growth, the cut is sealed off to keep sun and
rain from getting at it, since otherwise there is
danger that it will split and get diseased. Some
experts merely smear the cut with mud, but others
first cover the cut with a squill, then cover the squill
with mud and the mud with a shard, since the squill
is considered to keep the stump fresh, the mud to

should plant the ones with roots straight, and should lay
flat about a handsbreadth or a little more of those that are
rootless. Some recommend laying flat the same length of
slips with root attached too . . .”
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guard the squill and the shard the mud.

Planting: Manure

It is evident that manure not only gives the earth
a loose texture but also warms it through, both of
which lead to rapid sprouting. But there is a
dispute about how it is to be used, and not all the
experts apply it in the same way. Some mix it
directly with the earth and put the mixture around
the slip. Others put the manure in a layer between
the earth that makes the bottom of the hole and the
fill of earth at the top, since if put below it moves
up after a rain (the liquid solution that moves up
being, they say, the best part), but if put on top it
loses its moisture to the sun, and when it rains the
liquid does not reach the bottom. All however agree
to this extent: that the manure should not be
pungent and strong but light, and this is why they
chiefly employ that of pack-animals, ! since pungent
and strong manure heats too thoroughly, and some
of it also dries the slips.

Planting: Suiting the Country-
We must also do what is suited to the various

kinds of country. So if one is setting slips in a torrid

animals. Litter manure is different and rates differently,
some being weaker than the last, some better.”
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country one must fill the holes with water two days
before and when the holes have absorbed it insert
the slips, so that the earth, now full of moisture,
may be more ready to accept them and make them
root better.

If the soil is brackish or has a coating of brine we
must circle the base of the slip with stones and cover
all this with earth so that the stones may shut out
the brine. It also helps to put in brine-free sand or
pebbles taken from a river or a torrent bed, since the
sand and pebbles also shut out the brine and have
besides a certain power of their own. 1

If there is much surface water and many streams
one must dig ditches, some of them with sloping
banks to catch the water and others with steep
banks, and fill the steep ditches with stones and
earth to a level not reached by hoeing, and then
cover the fill with sand and loose soil. For all these
measures help against the excess of water. For the
sloping ditches catch the water and make the
ground drier, and the steep ditches with stones at
the bottom receive the water that is caught, and

1 They cool the roots (cf. CP 1 18. 1; 3 4. 3); the stones
are too far from the roots to do this.

51U : 8 & &iBpw xal vapardBe Schneider after Gaza.
6aP: -a: (no accent U)uN.

7w : opprac U (3- N aP).

8 Schneider : §7: U.
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furthermore the sand and loose soil of the fill dry out
the ground. For this reason one should not even
remove any stones there are in such land, since the
remedy in this case is naturally provided, and in
general, whatever the character of the land, if in
digging one comes upon stones or rubble or sand or
poor soil, it is no bad rule not to mix this in with the
earth or scatter it on the top, but to dig the hole or
the ditch that much deeper and spread the rubble or
sand on the bottom. For when stone is flat and
unbroken it actually injures the trees, whereas in
the form of rubble and placed below it provides cool-
ness, catches the water, and makes the ground
permeable to the roots. In short some experts
believe it inadvisable to remove the stones even
from a grain field, pointing out that they provide
warmth in winter! and coolness in summer.
Similarly too with the other distinctions of coun-
try: we must find the proper measures with the dis-
tinctions in view. For to speak generally, the point
that is second to none, but first and most important
of all, is this: to be able to see what tree to plant in
what country, 2 not only in the country as a whole,
but also in what part of a continuous country itself

1¢Cf.CP320.5.

2 Cf. Plato, Phaedrus, 271 D 7-E 2; also HP 2 5. 7: “Most
important is the assigning of the suitable country to each
tree, since then the tree does best.”
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when the country varies from one district to
another. For (as we repeat)! the appropriate coun-
try has the greatest weight both in determining that
a tree takes hold and that it bears well, and this
applies not only to whole classes but also the
varieties within the same class.2 For example the
fig as a class likes dry regions, since wet ones rot the
fruit or fail to ripen it properly, because the fruit is
itself full of fluid. Nevertheless the varieties, such
as the Laconian,3 that like watering like regions
where there is ground water. So too with the vine:
the solid and close-textured varieties (as we said
earlier)? prefer mountain country, the open-
textured and fluid ones prefer the plain, since each
of the two varieties thus gets the right amount of
food for its nature, the amount being less for the
former, greater for the latter.

Fruit trees as a class are considered to turn out
fine in the foothills, 5 the proof adduced being their
growing there of their own accord, since wherever
the tree’s own nature generates it unaided, this
{(they say) is the locality most appropriate for the

appropriate to them.”

3Cf. HP 2 7. 1: “The fig when watered has finer leafage
but its fruit is poorer, except for the Laconian fig, and this
loves water.” 4CP24.1.

5 Cf. HP 2 5. T: “They say that for olive, fig and vine as a
class the plain is most appropriate, for fruit trees the
foothills.”

47

6.6

6.7



6.8

THEOPHRASTUS

~ C
Sragpopal dfjdov 81e kupubTaTas, Kal Yap dmdpeal
A\ \ ~ \ A o [/ rs
moMal kal mavTotal * kal T dAov, bomep pla Tig
abry daopd, kab’ tifos ral TamewdTyTa, molA-
~ ~ A -~
Aav ododw érépwv ral peldvwr (Homep &v Tals
loroplaws €lmopev), Gv oddeplav dféatov’ €lva
/
xp:
~ ! \ 4
™ yotv Aepwvioy kal Epudpov oxedov ol
I3 [< ~ b o\ 3 ~ 3 /A
mAelovs dpoloyodow dyabyy elvar Tals dumélos,
- ~ [
&omep kal T ebyetov 2 ¢Xdacg ral ovkals * al pev
yap dyporépas Béovrar kal padakwrépas Tpodis,
4 ]
af B¢ énporépas kal owpaTwdesTépas * 8Aws B
~ [4
alel® Ta pév Enpo Enpav {nret xbpav, Td. B¢ vypa
bypdv.
&g 8 &mAdds elmetv dploTn wiow f) pavy kal
\
Kkobm Kal Evikpos, edTpeds* yap pdlioTa kal
edafhs (el py oo Bid Ty loyv AapBdvovra
- = ) P
mAfbos Tpodis evBpilet, kabdmep H dpvydali

/ 00 1 AeTrTé ixeiotéon,® kal Témo
TadTy Yop N Aemrdyetos oiketoépa, S

Lego (cf. Bedpevov Plato, Phaedrus 271 D 8 : dfedpprov
Coray) : feréor U.

2u: evyelwr U.

83U« (afrome). 4N (-5sU): edrpadis uaP.

5 Scaliger : typorépa U.

1 HP 3 2. 5; “Nevertheless on the great mountains, such
as Parnassus, Cyllene, the Pierian and Mysian Olympus
~

48

DE CAUSIS PLANTARUM III

tree. But the particular distinctions are evidently
what matters most, since there are also many
widely different kinds of foothills. Indeed on a gen-
eral view this is itself but one of the distinctions,
resting on the degree of elevation, among many
other more important distinctions (as we said in the
History), ! none of which must escape our study.

So the majority (one might say) of experts agree
that meadow land and land with surface water is
good for the vine, 2 as rich land is good for olive and
fig; since the vine requires food with more fluid and
softness, the others food with more dryness and
body. In geneal, dry trees always like the country
dry, whereas fluid ones like it fluid.

Put simply, the best land for all trees is loose,
light and damp, since it feeds them best and makes
them grow rapidly, except for trees so vigorous that
they take too much food and get out of hand, like the
almond.3 For thin soil is the more appropriate for

and the like elsewhere, all wild trees grow because of the
great variety of the localities, the mountains having both
regions with lakes and water and dry regions, both regions
of soil and regions of rocks, and the meadows that lie in
between, and one may say all the varieties of land that
there are; furthermore they have some regions that are in
basins and have fair weather, others that are elevated and
wind-swept, so that the mountains are able to produce all
types of trees, including those that are found in the
plains.” 2Cf.CP24.4. :
3Cf.CP216.8,318.2.
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the almond and a region with clear weather and
plenty of sun; the sweet chestnut on the contrary
likes a shady spot with dew.

Nor is it of small importance that the land should
be well placed with regard to the winds. So this
point is another that must be studied.

All trees like a well ventilated region, since there
the food is better and the fruit mellower. But no
tree (one might say), at least no cultivated tree,
likes a region that is windy and to windward, since
the buffeting they get from the winds makes them
stunted, small, and thickset. Even some wild trees
do not like such a region, since they fail to ripen
their fruit (so they say that the sweet chestnut does
not like such a region either, and that it gets no
further than the blossom, whereas on the leeward
slope it grows tall and bears abundantly).

Each tree, in a word, appears to require a certain
quantitative adjustment to its nature (as we have
often said),! not only in the matter of food but in
that of the changes of the air. But this would be a
general point and of common application every-
where.

Planting: Spacing
The spacing of the slips must be considered not so

1 CP110. 5 (adjustment to the season), CP 2 3. 4 (to the
atmosphere), CP 2 9. 13 (of food and air).
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much with regard to the region as with regard to the
trees themselves that are being planted, by whether
they like or do not like shade and have long or short
roots, since the one set! must evidently be spaced
thin, the others close. Those trees love shade that
have very dry fruit with plenty of stone (like pome-
granate and myrtle), and that are naturally of open
texture, dry,2 and not long-rooted (like bay).3 For
in the former the fruit becomes astringent when
exposed to the sun, and the latter require a screen
(as it were) against both cold and hot weather
because of their weakness, since they do not inter-
fere with one another with any tangled mass of
roots, because the roots are short. And yet some
experts tell us to plant all trees wide apart to
prevent the roots from entangling together and the
trees from getting stunted by getting too little food
and being shut off from the wind. They are
nevertheless mistaken, and we must distinguish
two groups as we have done.* But we must also
consider the region in calculating the spacing, since
in mountainous country the intervals are smaller
than on the plain,® because on the mountains the

3The agriculturists recommended close planting (no
more than nine feet apart) for pomegranate, myrtle and
bay (HP 2 5. 6). 4CP37.1. :

5Cf. HP 2 5. 6 (the experts recommend): “that we
should calculate the spacing in relation te the country, for
in mountain country the distance is less than on the plain.”
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roots and foliage do not grow out so far.

The Sapling: Cutting Back

One should allow every slip, when it has come
out, first to strike root, and not disturb the parts
above ground (so growers do with the vine when
they let the rough shoots grow). Only later, when
the slips have got their roots, should one cut back
the parts above ground, leaving however the parts
that are finest and that grow in the most convenient
positions (since in trees we are forced to leave some
parts behind, because it is not possible as with other
plants! to remove the whole upper growth and cut
them down to the ground). For if one cuts back the
parts and interferes with the slip when it has not
yet got rooted, it will, in this weak state, be more
sensitive to the procedure; but if one cuts when it is
rooted and strong, it will suffer no harm itself and
pass more food to the parts allowed to remain.

The Sapling: Training

The training and what is commonly termed the
schooling in habit 2 is a forming (one might say) and
shaping of trees in vertical and lateral extent and in

1 Cf. CP215. 6 with note a.

2 “Habit” renders phyteia; for this use of the word cf, HP
38.4.
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other ways. On the whole it is the tall trees that are
trained (with the exception of those that are natur-
ally tall and strive for height, as the date-palm, pine
and cypress), since unless they are shortened they
tend to bear less fruit, because the food has a long
distance to go and is used up on the way. Instead
one should make them mariy-branched and many-
shooted, for besides bearing more they will then
become easier to harvest and in general easier to
tend, which is why we should also remove and
prevent any shoots that grow in inconvenient posi-
tions.

The Mature Tree: Pruning

This sort of tending and ordering is similar (one
might say) to the pruning of the adult trees. Of the
procedures involved in the care of trees we must
first discuss pruning and then proceed to the rest,
since this subject comes next in order (as it were) to
the procedures dealing with the immature tree.

Pruning, then, is most universally applied to the
vine and most clearly seen in its case, since all
resort to it and all dress the vine, as if they were
compelled to do so by its very nature, owing to the
rapid and abundant sprouting. Since the dressing of
the vine has been worked out in the greatest detail
both in the matter of pruning and in all its other
aspects, we must endeavour to study these pro-
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cedures later in a separate sectionl; at present we
deal with the other trees.

So too in the grown tree: it is of no small impor-
tance to reduce the tree to a certain order and
remove the parts that are ill grown and that impede
the fruit (for not only do the ill-grown parts impede
it but so too do the parts that grow away from the
rest and the deadwood and indeed all parts that
have grown in an inopportune way). We must
therefore remove these and thus shift the sprouting
to where it is wanted, since this removal appears to
be a channelling (one might say) of the tree’s food by
guiding it as one pleases, the food flowing into the
parts allowed to remain and making them grow.

This happens because of all plants trees are the
best endowed in their parts, and moreover have a
second growth of shoots every year.2 Indeed if one
wishes to cut back all the new upper growth as it
grows out, all the food moves to the roots, and these
grow to such an extent that the orchards are matted
with them, and finally the parts above cease to
grow, all the food having taken its course to the
parts below, for when training has lasted long
enough it turns as it were into nature. 3

1CP311.1-316.4.

2Cf. HP 3 5. 4: “... but the second sproutings in the
dog-days and at the rising of Arcturus are (one may say)
common to all (sc. trees)...”

3 Habit becomes nature: ¢f, CP 2 5. 5 with note.
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Whereas the vine requires the pruning to be
annual because its growth is so rapid, the rest
require pruning in some cases every other year, in
others every third year, none being so rapid a
grower as the vine; indeed if any should grow so
rapidly, it would need pruning annually. But to
keep pruning from the fresh wood?! in these others
is needless trouble, and then too the wounding is an
affliction and a hardship, which is why the experts
believe that immediately after pruning one should
manure the tree and give it the other attentions, to

let it make up for the hardship by good feeding, and

that only the removal of deadwood should be main-
tained without interruption, since deadwood can be
removed without inflicting wounds and when it is
left on the tree prevents feeding. 2

In pruning the branches of the grown tree we
must distinguish from the rest3 the parts that do
not bear, those that prevent the growth of other
parts, and those that grow in between? (since the
sprouting should be at the periphery);5 further we
must distinguish the parts that are too crowded and
cross one another, and those that grow from the

foreign, is removed, and it furthermore obstructs growth
and feeding.”

3 And remove. :

4 That is, they grow in between other branches and stop

" short of the periphery.

5 Because the fruit will then be exposed to sun and air.
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middle of the branch, for all shut out wind and sun,
and the tree must be both well-aired and exposed to
the sunshine. This is why it is a good precept to dis-
cipline it so that it faces south, as is done with the
fig and the rest, ! especially the olive.

Since branch pruning is a hardship because of 7.10

the wounds we must choose for it not any season
that we please but the season after the setting of the
Pleiades, since the trees are then strongest and
most their own selves, 2 having expended their fluid
on the fruit and not yet received a new supply.
Later-fruiting trees must be pruned at a correspond-
ingly later time, after the fruit has been harvested.
The fig-tree is a special case: it is the only tree that
is pruned shortly before it sprouts. The reason is
that the wounds are then most easily closed, and
this must be our aim, since the tree is a weak and
open-textured one and suffers more than any other
in the course of the autumn and at the setting of the
Pleiades, since the fig is unable to close its wounds
when the season is drier, and when the rains-come it
decomposes when the water gets into the cuts, and

1 That is, the rest mentioned in this connection by the
agriculturists; it is equivalent to “etc.”

2 For the phrase c¢f. CP 3 4. 4; 4 3. 4. It indicates that
the tree is not responding to some seasonal urge or to some
emergency.

Tyr. Swapévns U?* N aP.
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it suffers from the cold weather and is even killed.

So this is a special case applying to trees that are
weak and of open texture.

The amount removed is not the same for all trees,
but greater for those that require it more, and rapid
sprouters require that the removal should have
been extensive, as is held to be the case with the
olive, pomegranate and myrtle; for the fewer parts
one has left in these the better the tree sprouts and
bears.! The reason for this is that the trees have
crowded shoots that are thin and quickly wither
(which is why of all trees they bear the closest
resemblance to undershrubs).

We must also prune trees that are too weak to
take cutting well, as pear, apple and other dry trees
with thin bark (for these too?2 suffer). So one must
remove such parts from them either with the bare
hands (as we said3 and as experts advise) or, if we
use iron tools, we must cut as gently as possible,
since not only is hardship involved, but danger too
from the wounds. For just as trees deteriorate and
often even get diseases and wither away when the

1 Cf. HP 2 7. 2: “Androtion says that the treés requiring
the greatest amount of pruning are the myrtle and olive,
for the fewer parts you leave, the better these will sprout
and the more abundant will be the fruit they bear”; HP 2 7.
3: “Androtion says ... that olive, myrtle and pomegranate
... require the most pruning . ..”

2 Like the fig: cf. CP 3 7.10. 3CP32.2.
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roots are wounded in spading, in the same way we
must suppose that ill effects arise from what is done
to the parts above ground in trees that are unable to
bear it.

Let this discussion suffice for pruning.

The Mature Tree: Root-Pruning

After planting and when they are young practi-
cally all trees are root-pruned, to make the roots
thrust deep and grow larger, especially trees with
shallow roots, like the olive and vine. When they
get older we should remove the roots produced dur-
ing the year and indeed all roots at the surface, so
that the lower roots may increase in number and
vigour, since the surface roots destroy and interfere
with these, but cannot supply food themselves, and
suffer instead from the sun and the cold. We must
also remove the withered roots, since when they
remain they hurt the trees in various other ways
and give them worms.

But the other roots should not be disturbed.
Indeed one cannot prune them as one does the parts
above, for to lay them bare to any extent is difficult;
and in any case it is not easy to tell at what point to
prune. Then too, no matter from what point a root

3 Schneider : wéfev odv U.
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comes, so long as. it is vigorous it will supply its
quota of food, and the roots will do this better if they
grow from all sides of the tree. As for length and
lateral extent, the greater the better. All we need to
do then is to see that these roots come out and are
well fed.

Watering

What is to be said about watering and the kinds
of water has to all intents been said before,! since
all the benefits from rain that come from its falling
at one season or the other of the year or in the dark
or light hours of the day will, it is evident, be
equally present in water from streams and irriga-
tion ditches. It is reasonable that growers resort to
watering chiefly in summer because of the scarcity
of rain at the very time when water is indispensable
for bringing the fruit to maturity. Some authorities
moreover believe that watering is then most needed
by the trees because they are undergoing the
greatest and most important loss of their fluid.

Here as elsewhere the force of habit is great, for
it turns (as it were) into nature.? This is why trees
in dry and waterless country do not seek water
beyond the indispensable minimum and deteriorate
on being watered, just as trees do that are accus-

1cp22.14.
2Cf.CP25.5withnotec; CP33.7.
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tomed to not getting watered. And it is actually
risky to start watering and not keep it up, since you
deprive them of their earlier strength and way of
feeding and then by withholding any other make a
greater mistake than either the steady waterer or
steady non-waterer, so that the hot weather often
withers the trees. One may say that in the trees,
those at least that get the greatest amount of water,
the fruit deteriorates!; whereas if it is received in
the right amount the fruit is more abundant and
tends to be finer.

Manuring

As for manuring, it should correspond to pruning
in the time of application, 2 especially as we are told
to manure immediately after pruning.3 Then too
trees could not stand constant manuring, but dry
out from the heat. For manuring field crops is not a
similar case: in the field the manure is divided up
into many portions and used up by the grain seeds
that need it, whereas with trees it sinks to the roots,

1CcfHP27.1: “When watered the fig sprouts faster but
its fruit deteriorates .

2Cf CP37.10.

3Cf.CP31.8.

12 og0 (Aexréor Schneider) : pera U.

13 ego (Biaddopévy Schneider : 16 Sexdpeva Wimmer) : 7a 88
od pdvor U.
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and not every tree has the power to apportion it
among the fruiting parts, since a tree is not so good
a feeder or so prolific a producer as grain. So with
more and more manure accumulating, the tree
becomes over-heated and withers away. Indeed
cereals wither too if manuring is carried to an
extreme and not followed by heavy rain; and this is
why sustained and copious manuring is more useful
in rainy country, but moderate manuring in dry
country and thin soil. This is perhaps also the rea-
son why the most pungent manure does not agree
with trees.! Yet it might be thought strange that
the strongest manure should not agree with the
strongest of plants. But the explanation is to be
taken from what we said before.2 Indeed the
strongest agrees with vegetables for this reason
(and this is why there is such a thing as the use with
them of liquid manure, and so manuring and water-
ing them at once): gardeners use plenty of water and
use it daily, and the plants are themselves by nature
fluid (since cultivators want leaves from them, not
fruit). 3

Nevertheless some of the stronger manures are
also used with trees, chiefly to obtain softer stones

L¢f.CcP3e. 2.

2CP39.1. _

8 Cf. HP 7 5. 1: “All vegetables except rue like water and
manure ... Gardeners ... also use fresh human dung in

making liquid manure.”
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in the fruit and change the taste, as swine manure
is used to make pomegranates sweet! and produce
“stoneless” fruit, and to change almonds from bitter
to sweet, 2 and with myrtles 3 we are told to use even
stronger manure, such as tanner’s, and pour urine
round them when the shoots come out, since then it
appears the fruit will have no stone. Some? think
that strong manure also helps the olive to bear well.

It appears that what happens at the beginning
makes a great difference,5 inasmuch as when
cucumber seeds are soaked in milk® or hydromel 7
they make sweeter cucumbers (one would suppose
that this would happen with the other vegetables as
well, but perhaps pungency is here a more desirable
character), and since the root is a kind of beginning
of trees, it gives the pericarpia that come from it a
quality similar to its own. But this has been dis-
cussed earlier. 8

As for the manure that is useful, one must
always apply it in amounts that vary with its differ-
ences of potency, less of the more pungent, more of
the less. :

1 Of. CP 214. 2 with note a. 2Cf.CP214:2.

3In HP 2 7. 3 Androtion is quoted as saying that olive,
myrtle and pomegranate require the most pungent
manure.

4 No doubt Androtion: see the preceding note. -

5Cf.CP32.17. 6 Cf. CP 214. 3 with note a.

7Cf. CP 5 6.12 (honey). 8CP214.3.
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We must also not be ignorant of what manure is
suited to each tree, since it does not hold of manure,
as of water, that the same is good for all, but rather,
just as soils vary in their appropriateness to each
tree, so too does manure.l Indeed even the different
ages of a tree make a certain difference in the
manure to be used; this is why at the very begin-
ning, when the tree is planted, growers put in pack-
animal manure (as we said)2 because it is lightest,
and the weak plant requires the lightest. And in
general in the care of trees the measures used for all

will differ for each in quantity and quality and °

times, as cutting back, pruning, spading and
manuring. 3 With the vine at all events manure is
applied every three years or at even greater inter-
vals, since the vine cannot stand more frequent
manuring, and watering is here no remedy, as it is
with trees, but the vine is burnt and dies out. This
is why manuring (as we said)4 is better for rainy
countries; otherwise there is risk if no rain follows.

1 Referred to at CP 515. 3. Cf. HP 2 7. 4: “Manure does
not suit all trees alike nor does the same suit all; for some
require it to be pungent, some require it to be less so, and
some require it to be quite light.” For the variation of soils
of. CP23.4-5. 2CP36.1-2.

3 Cf. HP 2 7. 1: “In tillage and tendance some measures
are common to all trees, some peculiar to a kind. -Common
to all are spading, watering and manuring, and further
pruning and the removal of deadwood.”

4CP39.2.
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Trees: Spading

Spading is good for all,! since it removes the
blockers and interceptors of the supply of food and
makes the earth itself damper and lighter; again,
air gets mixed in with the earth, as it must when the
earth is turned up, and imparts a certain moisture
and so provides food. This is why one must spade
even dry and waterless ground and turn it up fre-
quently (as we said before)2; but spading is also
good for land that is marshy and has surface water.
Yet it might seem strange that it is good for opposite
kinds of land. But there is nothing strange here,
since it dries the wet ground and wets the dry, and
each requires its opposite.

With more and better food the tree enjoys well-
being itself and its fruit is finer, for such food
reduces the size of the stones and where the outside
is woody or leathery (as in almond and sweet chest-
nut) makes this thinner and the inside larger. For
good feeding in general soaks with fluid and makes

2HP 2 1. 5: “Dust too is considered to be nutritious to
certain plants and to make them flourish, as it does to the
grape-cluster, and growers therefore dust it frequently;
some also hoe the fig-trees where this is needed. At
Megara they also hoe and cover with dust the cucumbers
and gourds when the Etesians winds have begun to blow,
and by this means render them sweeter and tenderer
without having to water them.”
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the fleshy part grow, and on this account what hap-
pens to both parts is reasonable. Spading also
(when joined to the other kinds of care) makes the
fruit juicier, larger and better tasting because not
only is there more food but also better concoction.
In the case of the cornel cherry (for it is here that
the point is most disputed)?! it is clear (if the fact is
true) that the tree must get more than the right
amount of food, so that cultivation makes the fruit
less juicy; and this also happens with other peri-
carpia in countries that are fat and nutritious to
excess. 2 ‘

An Excursus on Good and Bad Neighbours

So spading helps to bring all this about and is
generally beneficial because it removes whatever
intercepts the food. Indeed plants also that are
planted or sown as neighbours are all of them injuri-
ous for this reason, some actually destroying a tree,
except where they serve as an antidote. I mean the
cases where growers sow barley (or some other dry

not all of them, at least the wild varieties when compared
with the cultivated ones of the same tree ... For all such
wild varieties do so, with rare exceptions, as with cornel
cherries and sorb apples, since they say that here the wild
fruit is mellower and sweeter than the cultivated . . .”

2Cf. CP24.38.
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AAdav, &maldv * ylvesbos kal pAukdy, @AdTTw® B¢
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Kkn Boxel mow elvar, dud e 16 povdppilos evau
xal Babippilos * ImodurederTar yap vm’ adTh Kal
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Aapfdver. ral pavepdv 87 paAlov mapoyAodow al
plla Tijs oruds * 8 oy yap moAA mouel [ wev-
kn). 7 kaTd Adyov B¢ kal T4AAa T4 dAydppila kal
Babippila, kal mpds Tois  &v ® pi) kard T adTiy
dpav § BAdoTnows kal kapmoroxia. Tpogy T€
y&p AayioTny mapapeital TadTa, Kol TapaAAdT-

! Schneider : pagdvos U. 2UaP:r®uN.

3 Heinsius : kararifesla U.
4uP:dmadip U(&-Na).
5 Schneider after Gaza : &élarrov U.
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plant) among vine slips to reduce their wetness,! or
sow bitter vetch among radishes to save them from
being devoured,2 and the like. Another exception
are the companionable plants, as olive and myrtle
are held to be among trees. So Androtion says that
they entwine their roots together and that the canes
of the myrtle grow between the branches of the
olive, and its fruit, screened by the olive from sun
and wind, becomes tender and sweet, although
there is less of it than in the trees that stand in the
sun. But nothing else cares to be planted next to
the olive. The pine too is held to be friendly to all
because it has a single root and the root goes deep.
So myrtle, bay and a number of other trees are
planted under it and grow in size. And it is clear
that roots interfere more than shade, since the pine
casts a large shadow. Other trees are correspond-
ingly friendly as their roots are fewer and deeper;
and so moreover are trees with different times of
sprouting and fruiting. For all these intercept the
smallest amount of food and their different season

1 Cf. CP218.1 and note a.
2Cf. CP218.1 and note b.

8 Gaza (quam umbram), Itali : Tas oxiAdas U,
7 ego.
8 U : rodrors Wimmer.
9 Heinsius : & U.
WYUrNaP:-ar Usr,
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makes them less harmful both to sprouting and to
maturing the fruit. The worst neighbours not only
for the vine but for the rest are fig and olive, since
they both take a great amount of food and cast a
very large shade. The almond too is a bad neigh-
bour both because of its strength and because of its
many roots. And yet some growers plant it among
the vines as being very harmless, needing but light
food and then too interfering least of all, since it
fruits early and does not cast a great shade. But
their reasoning is mistaken. For it is not shade (as
we said)l and fruiting late that does the harm so
much as the strength of the roots, since the tree
intercepts the food when its roots become matted
with those of the other. The easiest and most harm-
less neighbours of all are rather the apple and
pomegranate, since they are not many-rooted, need
but light food, and rapidly age (and so are not a bur-
den for long). But absolutely speaking all trees are
harmful and do injury by growing near.

Yet we hear that it sometimes occurs that when
one of two neighbours is removed the other withers.
For this once happened to a man who had fig-trees
growing with his climbing grapes after he took away

1cP310.5.

SUer: .« UrN aP.
7 Schneider : mapaguraw U.
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Ttali: émel € ye véwr Schneider : émel véwr Wimmer) : elve-
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2 ego (&v dpadaver Wimmer) : dvadnaver U.

3 [kal] Gaza, Scaliger.

1 For the whole subject ¢f. G. Senn, “Der Rebbau im
antiken Griechenland,” Gesnerus, vol. i(1944), pp. 77-91. -
2Cf. HP 2 5. 7: “For when vines are planted naturally
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the trees. The reason is that he made too great a
change, the vines having by then grown to the tops
of the trees and been brought up in their society, for
a single nature (as it were) had come about from the
long time spent together. But if he had removed the
trees when the vines were still young, far from mak-
ing them wither, he would have made them faster-
growing and finer vines.

The other trees are to be studied in the light of
this discussion.

The Vine: Special Measures

As for the vine, we must similarly discuss meas-
ures not common fo the rest and not treated ear-
lier.1!

Matching the Kinds of Vine with the
Kinds of Country

Since not only the varieties of vine but also the
countries differ, we must endeavour to distinguish
what varieties are appropriate to what countries,

. since"if one plants them in the natural way they

turn out well, whereas if one plants them unnatur-
ally they fail to bear.2 Authorities find what is

they are said to turn out well, but when planted unnatur-
ally they fail to bear.” :
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L : pedavaw U : pedawdv dureborres Schneider.

2yaP:3UN.

3 ego (of wépor <moAdol> Wimmer : meatus ampli multique
Gaza) : of mépoc U.
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natural (as we said)! by following a certain similar-
ity (as it were): in firm and rainless country they
plant the vines of solid texture (both of the white
and dark varieties; but on the whole the dark are
the more solid), in rainy country the vines of open
texture. Close and open texture can be dis-
tinguished by the types of pith, which must be stu-
died in cross sections taken from the younger
branches: the open-textured vine has more pith
than wood, the close-textured more wood than pith.
That each of the two types of vine thus dis-
tinguished goes with the type of country described is
clear from the following: where the pith is large the
passages are numerous and wide; where it is small
they are narrow and few and the vines are therefore
themselves solid. Close textured plants require less
food and then too are able to retain their fluid for
the summer, since the sun does not extract so much
of it because of the closeness of their texture. Conse-
quently, the loss being small, the roots supply the
right amount for developing the fruit. The vines of
open texture, on the other hand, the loss being great
and the influx small (owing to the dryness of the

1cp24.1.

4 [kal] u aP.

5 adra oreped ego (Gaza omits : Schneider deletes : 8 Tod
Zapos Wimmer) : adrd orepeds U.

6 ego.
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ground),! bear weak branches and unfinished

fruit. But this variety is very well adapted to rainy
country, needing as it does a great deal of food; and
although the vine loses a great deal of fluid (for the
sun extracts it), 2 it increases all the more both in
size and in excellence of fruit, since it has an
unstinted supply of food and masters and concocts it
easily. This in fact is why meadow land is regarded
as the very best for vines: besides being light and
not fat, it also contains water and so prevents the
rain water from joining the water coming from the
earth.3 And the vine requires the greatest amount
of water because it is also the tree with fluid as the
largest component of its fruit; and it is further the
tree best able to hold out in rainy weather.

If the country is neither droughty nor rainy but
intermediate, we are told to plant the intermediate
varieties, neither close nor open in texture.

So the kinds of vine that are distinguished as
appropriate to the different countries are these.

1 That is, of the ground suited to the solid vine.

2 From the open texture.

3 Cf. CP 2 4. 4; Geoponica, v. 1-2: “Black earth, which is
not tightly packed, and which has below ground a
moderate supply of sweet water, is suited to the vine. For
earth like this, when it receives the rain, neither loses it by
sending it below entirely, nor keeps it on the surface above
...”; Columella, On Trees, chap. iii. 7 (on land good for
planting the vine): “but the land which transmits the rain
or keeps it long on the surface is to be avoided.”
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The Vine: Planting

As for the vine slips, since they should be very
strong we are told by some agriculturists to take
them from the coldest possible country, since when
the slips are closest in texture they are better able
(they say) not only to take hold in thin country but
also not to rot out in rainy country. (This indeed is
why we are told with all trees to plant rooted slips!
and not just cuttings in country with heavy rain,
because the ground rots out the roots that are sent
down by a cutting, since they are weak, whereas the
roots of a rooted slip are stronger and the slip takes
hold at once.)

Thickness in a slip suits it for rainy country,
since (as we are saying)2 the slip should be the
strongest possible; but for ground with little rain
neither a thick nor a very slender slip is suitable,
since the rainfall would never be able to decompose 3
the thick ones, and the weak ones are in danger of
drying out before they can sprout. B}

The time of planting also differs for the two
regions; so one should plant rainy and cold country

1 “Rooted slips” renders moscheumata: for this see note
lonCP35.3.

2CP311.5.

3 That is, make them germinate; the usage was doubt-
less taken from an agricultural writer.
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shortly before the equinox,! since the slips will then
be driest and warmest, but arid and hot country
after the solstice,? since the more rain the slip
receives the better it sprouts. One should plant all
other kinds of country by figuring out the time from
these two cases.

One must also suit the working of the soil to the
country, starting with the holes themselves. So in
rainy country we must not dig the holes large or
deep, to keep rain from collecting in large amounts
and rotting the slips out (for this is why if the coun-
try is very rainy indeed the hole is made by driving
an iron peg into the ground). Nor should we spade
the ground into a mound round the plant in the
same year nor yet in the next, to let the sun dry the
earth round the slip as much as possible. But if the
country has little rain and is dry we must evidently
do the opposite, not digging mere holes but if possi-
ble the whole ground, so that after this working
over it may best absorb the rain. Failing that, we
should dig the deepest and biggest trenches we can
and then spade the ground into mounds in as close a
contact with the plant as we can manage, to keep it

1 Of autumn.
2 Of winter.

8w : adypppav UN aP. SUN : énpiw aP.
10 Wimmer (¢AX” dra Schneider) : dpa U.
L1 UNP: nowdvrag a.
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as far as possible from getting overheated in sum-
mer.,

In the same way we must also carry out all the
operations that follow these. For in a word what
was said before! is true, that in working the earth
one should make wet ground dry and dry ground
wet. This is why the experts tell us to work the
ground as deep as we can in spring, so that as much
pneuma? as possible may be mixed in with it and
provide food, since food (as we have often said)3
comes not only from the earth but also from the sun
and from the air.

The experts also consider the mountainous and
windy countries in taking the proper measures in
planting. For example they dig the holes during the
prevailing wind, placing the slip in the same posi-
tion to it that it had on the vine, 4 so that it may not
sprout against the prevailing wind, since in that
case breakage is inevitable, nor yet be blown over in
the other direction and grow unnaturally, for the
vine affected in any of these ways is inferior:~So too
they carry out the procedures that come next with
due regard to the country.

1cpP310.1.

2That is, warm air containing water and leading to
expansion; ¢f. CP 3 10. 1, where the same view is cited, but
with “air” replacing pneuma.

3CP32.1;34.2,3.

4Cf.CP35.2.
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So the planting of slips in the various regions is
carried out as described and for the reasons given.

The Young Vine: Cutting Back

The slip is everywhere cut short to let it root and
grow 1; then too when there is no rain 2 the earth is
unable to feed the greater part of the shoots. In
uplands and cold country, and in general where
there is much breeze, cutting back is avoided even
in spring, since the cold (they say) dries the slips
out. But the authorities give the same season (one
may say) for all countries, just at the time of sprout-
ing, so that the slip, full of its fluid, may in its
impulse to grow take the direction given by the
removal, and the resulting shoot may be the finest
possible. For this cutting back (they say) is not for
fruit but for sprouts.

The Young Vine: Training

Cutting in autumn, on the other hand, is (they
say) for fruit,® which is why it must be carried out
directly after the setting of the Pleiades, since then
the young vines are firmest4 and least apt to bleed
and crack® when cut, whereas after the solstice ¢

4 That is, least fluid and watery, since the rains have
not yet begun.
5Cf. CP 3 17.10 for other trees. 6 Of winter.
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and after the west wind begins to blow! the vines
(they say) do both when cut, and not only does the
plant suffer but the new shoot comes out from the
tip of the stump next to the cut because some of the
food has bled away and the rest is left at the tip.

In virgin soil one should cut in the third year
after planting, since here they say the vines grow up
faster because the soil is the most recently worked
there is and no crop has been taken out of it. But in
ground under regular cultivation one should cut
later.

One must train the vine to grow on all sides of
the stock, since when the growth is in an even peri-
phery the vine is finer and bears better. This is not
difficult to do if one leaves not the branches that
have displayed the greatest vigour but those that
grow most conveniently for this training, since a
single bud left in the right place is enough. If one
cannot even contrive to do this because the vine has
taken a single direction in its growth, one must
remove the inside buds on the branches that are
spared so that the food may flow to the outside buds
and make the vine fan out, since the flow is always
to the part that is alive and can receive it, which is
why training is easy (as we said). 2

! About February 2; see the Introduction, vol. I p. li.
2CP313.3.

6 Scaliger. TU°:70Use,
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This applies to country that is damp and good. In
country that gets little rain and that is dry we are
compelled to spare the best branches, since the vine,
being there dry and getting little food, does not find
it easy to send out new branches, and we must
acquiesce in the direction taken by the impulse in
the vine. So too we must follow the direction of the
wind! in cutting and not try to force the nature of
things.

Such then is the care bestowed on the young
plants and these are the reasons for it.

The Full-Grown Vine: Pruning

When the vines have reached the stage of being
full-grown the first and most important step is to
prune 2 them, since the vine when properly dressed
produces better sprouts and fruit and lives longer.
The second step, and in a way a repetition 3 of this,
is thinning,4 since here too we must know what
parts are best spared and what are best removed,
both for the effect on the rest of the fruiting
branches and on the whole nature of the tree. When

! So in planting: ¢f. CP 312. 3.

2 Kldsis, literally “breakage,” as contrasted with the
schooling or training of the young vine.

3¢f.crp3ie.1. )

4 Blastologia, literally “selecting the shoots,” is the
pruning away of fruiting shoots; ¢f. CP316.1.
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104 ™

DE CAUSIS PLANTARUM III

we come to the remaining procedures we find that
they apply to other trees as well and are easier to
carry out, although all involve taking thought, and
80 require to be done at the right timel and in the
right manner.

Pruning: Rules that
Take the Country into Account

The kind of country makes a difference in other
operations too, but it makes the greatest difference
in the pruning and dressing of the vine. About this
operation the experts endeavour to draw distine-
tions by an appeal not only to the different kinds of
vine but also to the different kinds of country; and
the resulting rules bear on two questions: in what
kind of country one is to apply the procedure to the
various vines, and whether one is to cut off much or
little of the branch. (As for the measures taken for
training? and cutting back® the vine, these are
everywhere the same.)

Some authorities at least give the same rule (one
may say) for both the type of vine and the type of
country of similar character, to wit that we should
prune the branches short in torrid and dry country
and with vines of this character, since the vines will
yield more fruit because they are then better able to
feed it; whereas we should prune the branches long

8 Cf. CP 3 13. 1 (of cutting back): “But the authorities
give the same season . . . for all countries . . .”
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in the opposite kind of country and with vines of the
opposite type, to wit in wet localities that are well
supplied with food and with vines of this character,
since these vines are not only naturally more fruit-
ful but the fruit also tends to grow closer to the tip of
the branch.

Pruning: Rules that
Take no Account of the Country

Some authorities on the other hand make a gen-
eral distinction applying to all vines, taking no
account of types of country, but merely of the variety
or state of the vine itself, and tell us to decide by
examining the pith (just as we said! was done in
distinguishing the same two types) in cross-sections
of the younger branches: if the vine has a great deal
of pith, we are to prune so as to leave many short
branches, short so that the vine may be able to feed
the fruit, and many so that much fruit may come
from them; but if we find that the vine has little pith
and a great deal of last year’s wood, we are to reduce
the number of branches but increase their length,
and in all vines the smaller we find the plth the
longer we must leave the branch. -

The general rule then (they say) is so to adjust

1CcP311.1.

7U : del Schneider. 8 ego. 9 Itali.
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the length or shortness of the branches in each vine
to the amount of pith appearing in the cross-section
that the width of the pith is the same as that of the
surrounding wood!; for when the vine is pruned
with equal regard both for its own condition2 and
for the production of fruit, it will have a long life and
will bear well throughout; if on the other hand the
pith occupies more of the section than the wood, the
fruit will be abundant, but the branches will turn
out puny because of the weakness of their food sup-
ply; and if again the wood in the section is powerful
and sturdy, there will be little fruit from the pith,
which is then too small. For the grape cluster (they
say) comes from the pith, whereas the branch comes
from the surrounding wood; and the vine itself is the
proof. For the new shoots from last year’s branches
are all without fruit because of the smallness of the
pith, and young vines are less fruitful than the old
for the same reason. This3 implies that both flesh
and stone come from the pith. But this is no view
that people hold, and it is also unlikely, since on

1 If the rim of wood has half the width of the core there
will be three times as much wood as core. To produce an
equal amount of wood and core the diameter of the core
must be to the diameter of the branch as one to the square
root of two. .

2 The good condition of the vine (as distinguished from
its fruit) depends on the amount of wood in the branches.

3 To say that the grape-cluster comes from the pith.
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removal of the pith flesh is produced but no stonel
(unless we suppose that stonelessness results only
when the innermost pith is removed). This point,
then, needs investigating; as for the general ques-
tion whether vines with a greater amount of pith
produce better and more abundant fruit, it would
make no difference to the matter in hand.

This, then, they say, is the method of pruning of
widest application to all vines; as for vines that
grow many branches but little fruit, they tell us to
prune them so as to leave the branches growing
from the end of the main branch as long as possible,
but the ones growing up close to the trunk short, so
that the vine may grow large from being pruned
short and the fruit from the branches at the tip of
the main one may be abundant, coming as it does
from a large pith. 2

When the vine comes out we are told (1) to
remove all other branches, but (2) in those that
promise fruit to pinch off the tips just above the
flowers, so that (1) the vine may not expend its
growth on the portion cut away and so that (2) the
food that is thus saved may be blocked at the flowers
and make the cluster grow. For we must always
(they say) look to this in pruning: to strength in the

1LCf.CP55.1:56.13.
2 The pith of the main branch is larger than that of the
smaller branches.
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vine and abundance in the fruit.
This, then, is pruning of a universal sort and
applies to all vines.

Pruning: The Seasons

As for the season of dressing the vines, (1) some
distinguish them by the countries alone, (2) others !
touch on the varieties.

(1) We are told to dress vines early? in dry and
hot country, as soon as they are done with shedding
the leaves, but in cold and rainy country to dress the
vines shortly before they sprout. For in dry country
the vines thus keep their fluid® and become better
themselves and their fruit yields pleasanter wine;
whereas in cold country the vines themselves are
none the worse for losing théir water and the fruit is
less apt to decompose and makes pleasanter wine.
In intermediate and well-tempered country we
should dress the vines at a point intermediate
between the two seasons.

Some however recommend this early 4 dressing
for all vines without distinction (a point mentioned
before)® because (1) the branch gets thicker® and

3 By not bleeding (as a result of pruning) until the fruit
has been produced.

4 In autumn. 5CP313.2.

6 Because in winter the growth does not pass to leaves
or fruit.
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1 The word ambldps (“that fail to bear properly”) is prob-
ably connected with amblys (“blunt,” “dim” of vision). The
metaphor was suggested by ophthalmés (“eye”), the word
for bud. It is conceivable that the word ambléops was also
interpreted as connected with ambléa, “to miscarry.”

2That is, weather that is not, like that of winter, wet
and cold.
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the vine will thus have no shoots that fail to bear
properly,l and because (2) the cut will dry in fair
weather.2 All of this is good: thus if the vine is
dressed in winter most of the new buds perish of
cold and the cut is forcibly dried® and cracks open;
again when the vine is dressed in spring the cuts
bleed and many buds are put out that fail to bear
properly.

Some persons nevertheless do not take these to
be the reasons for dressing the vine early, but sup-
pose that the reason is that the vine is in the process
of parturition directly jt is harvested and the fruit is
then in the process of being produced (since it is
impossible, they urge, for the vine to have two
broods at the same time). ¢ But they are mistaken
(it is argued) since the fruit is generated in summer,
when the fluid in the plant is abundant, for it is
from the fluid that the fruit is produced, and here is
proof: if at the beginning of summer you till vines
that have been left untilled through the winter, the
branches at once become dense with buds owing to

3 By the cold; for its drying effect ¢f, CP 2 8. 1<2.

4 That is, the new fruit cannot be produced until the old
fruit is removed. The pruning therefore must be carried
out in autumn, when the new fruit is on the way, so as to
benefit it at once.

5 The fluid has come from the rains of winter and spring
and has not been dried out by the rainless summer.
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the great amount of fluid in them, and for this the
tillage is responsible, since it fills them with it; the
sun on the other hand warms the fluid by its heat
and makes it firm, and the buds acquire more con-
sistency and the clusters become more numerous.

(2) Others make the recommendation! but give
the reasons . somewhat differently. They say that it
is in hot and thin country that we must dress the
vine early, 2 and do it early on this account: so that
the rain3 may get to the branches that matter
most4 and these may have it as food in summer9%;
but to dress vines in regions with surface water, or
the varieties apt to luxuriate, in spring, so that the
fluid will have become dispersed throughout the
vine, ¢ and the fluid so dispersed may bleed away
with the vernal pruning, since it is owing to the
great amount of this fluid that the vines fail to con-
coct it and get out of hand in various ways, among
them running to branch. When such varieties are
slips one should sow on the borders barley and
beans, these having the greatest drying power of all
plants.”

1 CP 315. 2-3 (to prune in autumn): 2 In autumn.
3 Of winter. 4 The rest are pruned away.

5 The following summer, when the vine bears.

6 Instead of remaining in the roots, as in winter.
7CP218.1.

0year: 3¢ UTNaP. 1L gee () from &).
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So these (one may say) are the reasons given by
the various schools.!

The most exact distinction is the twofold one of
both country and kind, both for determining the sea-
sons and for determining whether to prune short or
long. For some kinds will not bear if pruned short,
but run to vegetative growth, like the so-called vine
of Aphytis 2; so at Acanthus 3 too the growers always
prune so as to leave at least four buds. On the other
hand when the branches are pruned long the vine
soon ages from abundant bearing. With young vines
in any case we are compelled to prune short, so that
the vines may both root and grow. 4

These points, then, may serve for the study of
vine-dressing.

The Remaining Operations

Since thinning the shoots? is similar and (as it
were) a second dressing, this operation too must be
carried out with no delay as soon as the vines show
promise of fruit. Right after this we must spade®
for the second time, to let both the fruit and the

2 A city in the Chalcidice.

3 Doubtless the city in the Chalc1d1ce

4Cf.CP313.1.

5 Blastologia (“thinning”), literally “selecting shoots,” is
the removal of flower clusters at various stages before the
formation of the grapes.

6 For the first spading ¢f. CP 312. 2.
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shoot, when it is young and in the process of com-
ing out, profit in time from the spading. Next we
must thin again before the vine blooms, since it hap-
pens that at this time the “ringlet”2 is in the process
of growth, since the grapes are not yet formed, but
after the flower is shed the formation of the ringlet
is completed and the grapes are now in the process
of formation and growth.

In general the measures that most require timely
application are the thinning and the second of the
three spadings, 3 since it happens that then the vine
feels the impulse to grow both the fruit already
present and the shoots in which it is beginning to
generate the fruit of the following year. So if the
fruit is attended to when it is still forming the vine
will generate properly. It keeps adding to the
growth of the shoots until about the rising of Sirius,
but after that the parts that are to have a good preg-
nancy stop growing, since with the heat of the sun
the delicate end of the shoot gets hardened and
stops, and once the growth ceases the fluid-of the
shoot (it is said) tends naturally to become set, and

1 That is, the shoot which will bear next year (cf. CP 3
16. 2). T

2The inflorescence. - .

8 For the first spading cf. CP 3 12. 2; for the second cf,
CP 3 16. 1; for the third spading (the “dusting”) cf. CP
316. 3.
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from this fluid comes the fruit. Vines however in
shady or well-watered land prevail over the sun
and keep growing longer. Spreading the vinel and
removal of parts? also require timing, but here
there is no such absence of guidance and no such
difficulty in determining the right moment.

As for dusting 3 the fruit, we get one good piece of
advice and one bad. The good advice is not to
neglect it at first, when the clusters are beginning to
turn dark, and wait until they are ripe; for the
notion behind the advice is to slow down the move-
ment toward concoction by opposing to this move-
ment another (which is why the experts would not
even have the weeds pulled up).4 The bad advice is
to dismiss dusting as quite useless and in fact harm-
ful,5 since its usefulness is attested by growers’
resorting to it and by results in other plants: so
gourds are considered to be fed by dust and become
tenderer when covered with it, which is why the
Megarians hoe dust over them. 6

That dust, which is dry, should feed a plant, is

4 Presumably the delay in concoction allows more fluid
to collect in the fruit. . :

5Cf. HP 2 7. 5: “But some deny that one should dust the
vine or touch it at all when the cluster is turning dark, but
only (if at all) when it has become dark; and some hold that
one should not even touch the vine then, except to pull out
the weeds.”

SCf.HP21.5, citedinnote 2on CP310.1.
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wondered at. The explanation would perhaps come
from several circumstances: not only is food, consist-
ing of a kind of air with moisture in it, given to the
plant when the soil is turned up (as we said! in
speaking of rainless country), and not only is dust at
the same time a screen against the sun, but further-
more the cluster, when dried by a delicate and gen-
tle dryness, is better at drawing the food from the
vine, since all these circumstances work together for
both good feeding and concoction. :

The covering of cucumbers with dust is not
unreasonable. For the sun dries them out and so
makes them hard, which is why growers also hide
them under the leaves. So there are two ways for
them to become plump and tender: you cover them
or water them. 2

Let this discussion suffice for the vine.

Salting the Date-Palm 3

Of all agricultural procedures the most unique is
held to be the application of lumps of salt to the
date-palm, since the procedure promotes not only

2Cf. HP27.5, citedinnote 2on CP310.1.

83Cf. CP25.3 and HP 2 6. 2 (of the date-palm): “. .. it
likes briny ground. Hence where the ground is not briny
the growers sprinkle salt round the tree. One must not do
this close to the roots, but at a distance, and sprinkle about
a twelfth of a medimnus.”
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foliage but fruitfulness. As for such measures as
have a curative or preventive effect, there is nothing
strange about them, for instance the application of
ashes (since they are dry) to fig-trees! and rue? to
keep the roots from worms and decomposition, the
ashes acting against this by drying the roots.

~ As for the salt or brine that they apply—some do
it with salt, some with brine—there is a simple rea-
son: the date-palm likes salty ground. Proof is the
presence of salty ground wherever date-palms

“abound, as in Libya, Syria and elsewhere 3; and so

when the lumps of salt are applied the help is (as it
were) from home. As for the reason why the date-
palm likes salinity, a general sort of reason could be
given, one of common application to all plants that
seek special localities, beginning with the first and
largest classes, aquatic and terrestrial,4 and the
various subdivisions of each: the regions evidently

2¢f. CP56.10. :

3 Cf. HP 2 6. 2 (of the fondness of the date-palm for salty
ground): “They also take as proof of its liking such ground
the fact that wherever date-palms abound the ground is
salt; so they say that in Babylonia it is salty where the
date-palms grow, and also in Libya and Egypt and Phoeni-
cia, and in the valley of Syria where their numbers are
greatest the dates that can be kept are produced in only
three districts, and these are salty ...”; cf. also HP 4 2. 5
for the association of the tree with brine in Libya.

4 For the distinction see notea on CP 2 3. 5.
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by their tempering of qualities somehow happen to
be just right and appropriate for the various dif-
ferent plants, just as they are for the different
animals (for the same explanation and the same
question applies to animals too).

Still if we must give some special explanation for
this phenomenon as well, we must look for the rea-
son in both things: in the imparting of a certain
quality to the earth and again to the roots, and both
results are effected by the salt, for it makes the
earth light and loose, and the roots plumper and
thicker, since it not only renders them more capable
of attracting food by opening certain passages in
them, but again cools them (which manure does not
do because of its great heat).! And although the
date-palm likes heat in the surrounding air, since
the ripening of the fruit depends on this, it likes its
roots cool because of its dryness, and this is done by
the salt. Hence the Babylonians use salt but no
manure, 2

That salt is good for this tree alone must be
accounted for by its special nature; for just as its
wood differs from all other wood,3 so too its roots

2 Manure is heating: ¢f, CP 3 6. 1.

3 Through its own nature it gives an evil smoke (HP 5 9.
4). It was supposed to arch upward under pressure: ¢f. HP
5 6. 1; Aristotle, Fragment 229 (ed. Rose3); Plutarch,
Natural Questions, chap. xxxii; Xenophon, Cyropaedia, vii.
511. The notion may have owed something to the Greek
word for “resist” (dvrwleiv), literally “push back.”
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differ from all others, which is why they attract food
better on being irritated, and so get their need of it
themselves and make the whole tree grow.

Further Cases of Improvement Through
Irritation of the Roots

Just as husbandry makes the roots of all plants
better able to attract (this being how some wild
plants! are turned into cultivated ones), so again
the strongest manure does the same, as when
tanner’s manure and urine are applied to the roots
of the myrtle,2 since both substances are more
penetrating (but the roots of the rest require irrita-
tion too?) and so also do those of the pomegranate, 4
for here too urine is poured and tanner’s manure
applied, although not to the same extent as with
the myrtle, but less. Succulent and fleshy roots on
the other hand do not require this opening of pas-
sages and irritation.

Indeed the changes by husbandry that turn a
tree from sharp and bitter to sweet,® as with pome-

1CfLHP22.9,22.12; CP 214. 2. At HP 316. 1-2
filbert is mentioned (which is transplanted); at HP 2 4. 1
wild barley and wild wheat. 2Cf.CP39.3.

3 At CP 3 9. 2 almond and olive are mentioned in this

connexion (besides myrtle and pomegranate).
40fCP39.3;214.2. 5Cf.CP39.3.

6 Schneider: 8" U (3t N: 8¢ P: 35 a).
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Lrdu: 70U (78 N aP) : <domep> 7@ Schneider.

2 perafdAdovow . . . Tpogyw U : obirew wal 7w yiy kal THp Tpo-
¢ peraPdAde. Schneider : perafdAde: * perafdAdovo 3¢ kard
T Yy kal Thv Tpody Wimmer.

ego (yAuvkéa piv odv Wimmer) : adry pév yap U.

4U : pera Schneider.

SUN: yiverar aP.

8 ego (radices punicae Gaza: péas 8¢ pl{ais Schneider:
pbag B¢ mucpal Wimmer) : poar 8e filac U.

7 rwa Wimmer : Schneider omits.
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granate and almond and any other there may be,!
are due to alteration in the quality of the roots Z; and
it is to bring this about that growers make changes
in the soil and in the food. For the almond these
changes last from three to four years (for the special
tendance is kept up that long), whereas in the pome-
granate the roots remain unaltered even longer. It
is reasonable that the fruit should change with more
thorough concoction of the food; and the better con-
coction comes from this: that the root has a certain
quality. And in general (as was said earlier® about
seeds), when the beginning is influenced and
changes, the rest of the plant and its entire nature
changes along with it; and the type of food
influences the beginning and alters its quality if
maintained for some time. (Indeed there are trees
that improve on being watered with warm water, as
the spring apple4 and myrtle are considered to do.
In fact under this treatment too® the myrtle, they

1 No other is elsewhere mentioned: ¢f. HP 2-2. 9, 11
(reading at 2 2. 9 kabdwep 7 e for Wimmer’s draypiobra: and
kai dmopf Te of U). 2Cf. CP214.2-3.

3CP214.3;39.4. .

4 This watering with warm water is not mentioned else-
where in the CP or HP. Conceivably the warm springs of
Thrace (CP 2 5. 1) may be meant.

5 Manuring does the same: ¢f. CP39. 3,317. 5.

8 [rowdrw] Gaza, Schneider. 9 ego.
. r
10 Gaza, Schneider. 11 UN': obros aP.
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Lego : dovrpaw U2 : -@. UT (- N aP). 2 Ttali.
3 ego (Gaza omits : Schneider deletes) : 2owxds U.
4 ego (Schneider deletes) : n U: fu. 5u:dar U.

11t was not manured.
2CP317.5-1. 3CP317.3-4.
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say, comes to have no stones. The idea of so treating
it came by accident, from a myrtle facing a bath and
neglected by the grower.l For when this myrtle
turned out to have no stones, slips were taken from
it and planted, and from these the variety at Athens
has its origin.)

But all this, 2 bearing as it does a certain similar-
ity to the case of the date-palm, is adduced to make
the initial explanation 3 more convincing.

We said earlier? that salinity is also suited to
some vegetables, and that soda is used with others.
And so it seems we must accept the salinity here too
as appropriate to the plants, since it is evident that
the sweetness of these vegetables too comes from
the saline water and the food. But the sweetness
comes about in the vegetables insofar as their juices
have a certain native bitterness®; and in the date-
palm there is a certain astringency, which the
lumps remove at the start from the beginning® of
the tree.

Let this suffice for the discussion of the salt.

- Another Unique Feature in the Care
of the Date-Palm
That the fruit does not remain on the female
4CP25.3.

5Cf.CP25.4;610.8.
6 That is, the roots.
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/ “ \ % 7 2 ¢ AY ) ~
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U N aP : kplvwper U,
2a:700 UN: 7 P.
3 Schneider : oor U.

1 Cf. HP 2 6. 6 (of the date-palm): “. .. there are males
and females; these differ in that the male first bears a
flower on its spathe, whereas the female bears a small
fruit directly.”

2Cf. HP 2 8. 4 (of the remedy for fruit drop in the date-
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date-palm! unless you shake the flower of the male
over it together with the dust? (this too3 being
reported by some) occurs only in the date-palm, but
is similar to the caprification of fig-trees.* From
these instances one would be most inclined to infer
that even a female tree cannot by itself bear com-
pletely formed fruit; except that this should hold not
of just one or two female trees but of all or most of
them, since this is how we decide the nature of the
class of females. And in the cases before us that of
the date-palm is very strange indeed, since caprifi-
cation is considered to have a clear explanation. 5
But enough of this.

Special Feature in the Care of Other Trees

Where there are distinctive features in the cul-
tivation of other trees the reasons are more obvious.

palm): “It is carried out as follows: as soon as the male tree
blossoms they cut off the spathe on which the flower is
with no more ado and shake the downiness and flower and
dust over the fruit of the female, and if this is done the
female keeps its fruit and does not drop it. It appears that
in both date-palm and fig a remedy comes to the females
from the male (for they call the fruit-bearer the female),
but in the date-palm the remedy is a sort of sexual union,
in the other it works in a different way.”

3 The first report told of the application of salt to the
roots (CP317.1).

4Cf.CP29.15 and HP 2 8. 4 (cited in note 2 above).

5Cf.CP29.5-6.
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8u:-0wUNaP.

4 Schneider (from HP 4 15. 1) : «é3pov U.

S5uaP:adrU:adrj N.

Su:dAar U,

! Such as spading and pulling out the weeds.
2Cf.CP216.8;386.8.
3CP117.9withnotea and 1 17. 10 with note ¢; 214. 1;
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So when the almond starts to bear it is neither
watered nor manured nor pruned (except only for
removing the deadwood) nor subjected to any other
such procedure?; for all such tendance is withdrawn
so that the tree may not get too strong and drop its
fruit in the blossom (this moreover is why the land
sought for it is not of the best).2 If after this it
refuses to produce fruit they lay the roots bare
for the winter to have its way with them and admin-
ister the other “castigations” that we have men-
tioned. 3

So too with the trees whose bark is stripped off,
as the vine, bird cherry, linden and in general trees
that have bark which splits.4 For the tree’s own
nature here appears to point out a good measure by
divesting itself of the bark and making it an alien
thing; and everything alien, like deadwood too, is
harmful. Similarly with the lumps of salt: wherever

214.4;215.4.

4Cf. HP 4 15. 1-2: “All trees die when the bark is
removed all round ... except perhaps cork-oak ... Indeed
the bark is also stripped from bird cherry, vine, and linden
(from this ropes are made) . . ., but it is not the important
or inmost bark but the surface bark, which also sometimes
falls off of its own accord because the other bark grows
under it. Indeed some trees have bark that splits, as
andrachne and plane. But, as some think, new bark grows
under to replace this, whereas the outer bark dries out and
splits and falls off of its own accord in many, but not so
noticeably.”
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1'U : Aayavypiw Schneider.

2u(cf HP2 7.1 : xémpuoes Scaliger) : kémposis UN aP.
3 Wimmer : #3a7os U.

4ego: ~lag U.

1CP32.1-318.3.

2 For undershrubs cf. CP 8 7. 11. Cf also HP 2 7. 1 of
trees: “In the matter of cultivation and care some pro-
cedures are common, others are confined to this or that
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there is something special to the tree, it is appropri-
ate to the tree’s nature.

The measures taken with trees, then, are to be
studied in the light of the foregoing discussion. !

Measures Taken with
Undershrubs and Vegetables

The case is similar with coronaries, and indeed
with undershrubs in general, and even (one might
add) with plants of the vegetable kind. So some pro-
cedures apply to all, such as watering, manuring
and working the soil, whereas others are special to a
class. For example pruning the stems is found in
coronaries and vegetables, just as it is in under-
shrubs, 2 for tufted thyme will wither when it is not
also pruned, as will bergamot mint and the rest.3
As for rose bushes, they are not merely pruned to
the ground but also burned over, ¢ since if this is
not done they fail to flower and turn into
thickets because of their rich feeding. Again cab-

tree. Spading, watering and manuring are common, and
furthermore pruning the stems and removing deadwood.”

3 That is, the other coronaries which (like tufted thyme,
bergamot mint and rose) are also undershrubs.

4 Cf. HP 6 6. 6 (of the rose bush): “When burned over
and cut short it bears a better flower, for when not dis-
turbed it grows out and turns into a thicket.”
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ATHuNGP): frna.

2 Schneider : mapagvrevopévaw U.

3u: kabdmep HUN aP. 47U : dourd Schneider.

1 Cabbage is a vegetable; rue is a undershrub (HP 1 3.
2) and vegetable-like (HP 6 1. 2).

2 This is not said elsewhere in the HP or CP of rue. For
cabbage ¢f. HP 7 2. 4: “But this is admitted in the case of
cabbage—that if it comes up again it is better eating . ..”;
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bage and rue! get hard and dry, but when they have
grown up again after being cut down they are
larger, finer and juicier,2 since the excess of
pungency must be removed from juices as well as
from odours, since agreeableness and the right
degree belongs to the mean. In the vegetables prun-
ing is not possible, except with those that improve
when cut off at the ground, as the leek and
any that will sprout repeatedly.3 But the removal
of other plants growing with them, and indeed of
plants of the same kind when crowded together, is
in effect a sort of pruning, since it provides the
remainder with more food and lets them grow more.

With some of these plants special measures are
also taken, as we said earlier 4 of rue, and as is true
of others as well.

But there are fewer such special cases here, and
the reasons (one may say) are evident.

Husbandry and Seed-Crops

What remains are matters that are in contrast

cf. alsoCP215. 6.

3Cf. HP 7 4. 10 (of kinds of omon) “The kind called
géteion (horn-onion). . . is often cut down, like the leek .
¢f alsoCP215. 6.

4 CP 317.1 (ashes used with fig and rue); compare also
perhaps CP 2 5. 3 (watering with saline water improves
beet, rue and rocket among vegetable-like plants).
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1 Of the great classes of plants the husbandry of trees
(CP 3 2. 6-3 18. 5), of undershrubs (with coronaries, which
are partly undershrubs and partly herbaceous plants) and
vegetables (CP 3 19. 1-3) has been treated. The remaining
class is that of herbaceous plants (CP 3 20. 1-3 24. 4),
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(as it were) to the cultivation of trees,! to wit the
matters concerned with the husbandry of field
crops.2 Here belong the tillage of the ground, the
season for the sowing and after these the care of the
plants when sown—but coming before these (or else
contemporary with them)3 is seeing with grains too
(as we saw * with trees) what country is appropriate
for each sort.

The question of the appropriate country also
applies to differences in tillage,5 for instance
whether to plough or spade or treat in some other
such way one kind of country rather in summer,
another in winter, distinctions that certain agricul-
turists endeavour to draw. So they say that country
that is rainy and compact and heavy, and fat soil,
should be worked in summer, both by ploughing and
spading, whereas dry and open-textured country,

which includes the “seeds” or grains, that is, legumes and
cereals. : )

2<Pield crops” renders psilé georgia, literally “bare
farming,” that is, the farming of land that is bare (psilé gé;
¢f. CP 3 6. 5) of trees. the phrase therefore contrasts tree-
farming with field-farming. Gardening and “summer
seeds” are not considered.

3 Certainly not after them.

4CP24.4-5,7-8.

5 And not simply to the land sown.
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and soil that is lean and light, should be worked
even in winter, since summer working has the effect
of making the soil drier and leaner, whereas winter
working makes it thicker and wetter, and each soil
needs these qualities to offset what is lacking in its
nature.

Again one should (they say) manure poor country
more but good country less, both because the soil is
excellent in good country and because the grain, by
taking too much food on account of the manure, gets
heavy-headed and lodges.

They also tell us to mix the soil with its opposite:
thus we should mix light soil with heavy, heavy
with light, fat with lean, and so too with white and
red soil and so with other opposites. For the mix-
ture does not merely give the soils what they lack
but in fact makes them more vigorous in general,
even if the mixture is not with the opposite. So if
one takes soil that is worn out and unable to bear
and mixes it with another, it bears once more, as if it
had become new again; and soil that taken alone
does not bear, as clay, when mixed with such worn-
out soil, makes it productive, since the one turns out
to be (as it were) manure to the other. Hence the

6 Schneider.  7$aP:fUN.

8 witnsu®(-asu®)a: méfs U pifig NP.

9 Schneider : ¢épor U. 0 rayry U : radra u.
1 ge: gowdoo U2 (ut vid.). 12 4 : peydpns U.
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1 Gaza (ante), Itali.
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(but for the sense “take hold” ¢f. HP 6 2. 4, 6 2. 6).

83U : BAaorobvra u.

4 Gaza, Schneider : mpds ¢pyacdpevos U.

5w aP (o murwiv N) : Sifedmrovor U.
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Megarians act on these lines, and every four or five
years spade deep and turn up the bottom soil as far
down as the rain reaches, in order to make the soil
new, since the nutritious soil is constantly carried
down by the rainwater.

As for sowing, we are told to sow dry country and
hot country before the rains,! so that the country,
getting plenty of rainwater, may be able to bring up
the plants; and similarly with rainy country, so that
the seeds may take, and once they have sprouted
and grown in the earth while it is warm, may
receive the rains with greater staying power. Fail-
ing that, one is to make one’s tardy sowing?2
when the ground is dry, first working the soil over.
In the early sowing we must sow the grain thin, in
the late sowing thick, 3 since the late grain does not
root well, whereas the early does, and comes up with
many branchings.

These then and the like (for there are more) are
the precepts if one wishes to enter into the
refinements of tillage. Each must be examined with
reference to the country, since some countries reject

1 The rains that follow the setting of the Pleiades (Nov.
6-9);¢f.CP323.1.

2 Cf. Hesiod, Works and Days, 479-90 on the conse-
quences of missing the proper season for sowing. .

3 The early sowing is in autumn, the late in spring. The
roots of grain sown in spring do not have the benefit of
winter (¢f. CP21. 4).
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§5 lines 8-16 Pliny, N. H. 17. 30: at in Syracusano agro
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regessit lapides. In Syria levem tenui sulco imprimunt
vomerem, quia subest saxum exurens aestate semina.

1 ego (obrws Dalecampius : ydp Wimmer) : &s U,
20U (-owro U) : etermriyvwro N (from -¢-) aP.
3 ego (kal & Schneider : xal 7is Wimmer) : kal &g U.
19U ﬁd@oug W. Miiller.
5u: gpdoacar sﬁnpausv UNaP.
6 ego (Braratopévn <5 yH> Schneider) : Siaxawopévys U.
7 Schneider (unde fit ut Gaza).
8aP: apéros U N.
9 Schneider.
10 wowfuaP: -y UN.
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the refinements and one who applied them would
fail. This was the experience of a man who
returned?! to Syracuse from Corinth and introduced
the practices of those parts. This man ruined a farm
of good repute by clearing out the stones, for the
grain froze when the removal of the stones left it
withcut protection from the cold. Another man in
Syria dried his crop out by ploughing deep, 2 for the
soil was now more deeply scorched by the summer
heat, and having stones in it scorched the crop
(which is why the Syrians use small ploughs).

These are refinements which we must endeavour
to pass under review.

Seed Crops: Ploughing

But speaking on the general level and including
all sown crops, the thing of greatest importance and

1 Perhaps in consequence of Timoleon’s invitation to
exiles and others to settle in Syracuse (Plutarch, Timoleon,
chap. xxiii 1-3; about 343 B.C.).

2Cf. HP 8 6. 3 (of sown crops): “In some countries they
say that it is harmful to plough deep; as in Syria, which is
why they use small ploughs. Elsewhere cultivation when
pushed to extremes does harm, as in Sicily, which is why
many foreigners, we gather, fail there.”

11 Wimmer (Gaza omits : Schneider deletes) : ¢aolv U.
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coming first is that the land to be sown should have
been well worked,! for when the seed falls on
thoroughly well-worked land it also comes up, since
the soil has been thoroughly tamed. Next comes
manuring and the various operations after these,
when the seeds have sprouted, such as hoeing and

“weeding.

The working consists in ploughing in both sea-
sons, both in summer and in winter, so that the soil
may be exposed to winter and to the sun, a point. we
also made? in treating the planting of trees. For by
being turned up often the soil becomes open-
textured, light and free of woody plants, so that it
can easily bring up the crop. For the reason why we
are told not even to put legumes?3 in the ploughed
ground, unless the legume is very early,4 is that
they may not interfere with the summer ploughing.
Snow is considered excellent for fields ploughed in
winter, and hoar-frost no less, for (they say) it
eats through the ground and gives it an open
texture.5 Again when farmers after the first

1Cf. HP 8 7. 7 (on the importance of various factors for
seed crops): “The working of the land contributes also in no
small measure and especially the working for the sowing,
since when properly worked over the land easily brings
forth the crop.” 2CcP34.1.

3 Legumes renew the soil: cf. HP87.2,89.1;CP48.1.

4 That is, produces a crop soon after sowing.

5Cf. CP512. 7. For snow giving an open texture cf. CP
323.4.
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L : mapadermeiv U : wapoameiv N : mapamoeiv aP.
2 Gaza, Basle ed. of 1541 : otre U.

1 “Rjrst ploughing” is also used of winter ploughing at
HP 8 6.1; at HP 8 1. 2 “ploughing” without qualification is
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ploughing! plough again in spring they turn the
earth to destroy the weeds that come up, and then
plough in summer and plough lightly once more just
before sowing, 2 with the idea (as we said) 3 that one
must work the land before sowing and make this
one’s chief task. This is why the authorities prefer
working the land with the mattock, and consider
that working it with the plough omits a good deal.
The Thessalians have a tool still more effective than
the mattock, which they call “mischos,” which by
going deeper turns up more soil and from further
down.

This then is the working of the country. Men
who have worked hard at these tasks find that they
spare themselves labour in the rest, whereas those
who have exerted themselves less are forced to hoe
and weed again and again, since there is a plentiful
growth of weeds. For this is how their seeds are des-
troyed before they can develop, and the seeds come
out before the grain both on account of their vigour
and because they are in the ground first. Whereas if
the grain comes up first many of the weeds are

used of it. . ’

2 That is, the sowing at the setting of the Pleiades (Nov.
6-9); ¢f. HP 8 1. 2: “The seasons of sowing are for most of
them (sc. field crops) two: the first and main season is that
at the setting of the Pleiades ...; there is another at the
beginning of spring after the winter solstice.”

3CP320.6.
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1 Schneider : avaoropwrara U from dvacrapardra.
2 78 8" dua ego (kal Schneider) : 7a 8” adda U.

3 ear 8’ év ego (v 8¢ Schneider) : &aw 3¢ U.

4 U : 78 moAivoora Schneider : moddvosre Wimmer.
5 Gaza (celerius), Schneider : ¢five: U.

8u:denrov U. 7 Schneider : ol U.

1 The volume of barley meal or wheat flour was com-
pared to the volume of the barley corn or wheat kernel
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choked and destroyed, and in general their seeds do
less harm.

Seed Crops: Varieties and Country

The cereals that are suited to rainy and cold
country are the varieties with kernels having the
lowest yield in meal,! alike in wheat, barley and the
rest, since these kernels are open in texture and
with this character goes a need for more rain; again
the black-grained varieties require more than the
white.2 Whereas if one sows on dry and red ground
and in cold districts the crops to sow have an equal
yield in meal; and the white-grained variety is to be
sown in preference to the black, so‘that the plant
may become sturdy before the end of the rains, since
the white grows and gets sturdy sooner. Where the
land has an equable blend of qualities the inter-
mediate varieties are to be sown. Some authorities,
then, distinguish as above, others differently.

211

On the whole lean ground is a better producer of 21.2

barley, rich ground of wheat, barley requiring less

before grinding. :

2Cf. HP 8 4. 2 (of barleycorns): “Further, some are
white, others black with a reddish tinge, and these are con-
sidered both to yield a large amount of meal and to be
stronger in resisting cold and wind, in short the weather,
than the white.” For wheat Theophrastus gives no such
particulars about colour, but merely says that there are
differences (HP 8 4. 3).
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lines 13-15 Pliny, N. H. 18. 69: plurimis tunicis Thra-
cium triticum vestitur ob nimia frigora illi plagae exquisi-
tum.

1 Schneider : 7ois U. 24 -ws (-ous?) U.

3 ego (stlencias or stlentias Gaza) : orpeyyias U (at HP 8
4. 3 U twice has orAeyyis). 4U2: qayd U.

S5u:4U. 6 ego (so U twice at HP 8 4. 3) : xaxvdpuas U.

7 Schneider : rdis U. '
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and lighter food, wheat more and heavier.

Of the varieties of wheat the three-months kind
is finer in country with lean soil, for light food is just
right for light wheat. But the Libyan,! Dracon-
tias,? stlengias3 and Selinuntine varieties are
finest in good soil, since they need plenty of food
(proof of this is their thick haulm, and this is true of
all thick-haulmed varieties). Many-coated wheat,
on the other hand, like the Thracian, 4 grows finest
in wintry countries, since it is not affected by the
cold; spongy and open-textured, like the cachry-
dias, % in rainy country, since it too needs plenty of
food (which is why it has thick haulms).

So too with legumes: viscous and black soil pro-
duces finer chick-peas, ® but light soil finer beans,

L Cf. HP 8 4. 3: “And some wheats have a thin, some a
thick haulm; this too the Libyan wheat has, and the
cachrydias has a thick one too.”

2 Btymology unknown; perhaps from drdkon (serpent),
because it was spotted or resembled one of the plants
called drakéntion (“snake-weed”), or perhaps from the
name Dracon.

3 From stlengis (“strigil”), no doubt because it was thick
and curved at the end like the handle of a cane.

4Cf. HP 8 4. 3: “And further some wheats have few
coats, some many, like the Thracian.”

5 From kdchrys (“parched barley”), which the grain may
have resembled. '

6 Cf. HP 8 7. 2 (of chick-pea): “In a word no ordinary soil
can bear it, but to do so the soil must be black and fat.”
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since the provision in the soil is right for each.

So too with the rest: we must always account for
the country by the food, also including with the food
the character of the air. For country that is sunny
(in short that has fair weather) tends more to bring
with it the weaker plants, whereas the opposite sort
of country favours the strong. Again country with
sand below and yellow does better with plants that
take little food and are dry, like the Achilles bar-
ley,1 which indeed turns white, concocting its food
more thoroughly. Again places too that are in the
sun bear grains that are tractable and dry, since the
sunlight concocts them better, whereas this hap-
pens less in rich and fat land.

Wheat does better than barley in rainy regions
and is in short most resistant to rains. It also bears
better than barley on land that is not manured. The
reason is that wheat is hot and so better able than
barley to concoct its food thoroughly and does not

1 For this barley c¢f. HP 8 4. 2; HP 8 10. 2; CP 3 22. 2
(where both a white and a black variety are mentioned).
Cf. Galen, Linguarum seu Dictionum Exoletarum Hippo-
cratis Explicatio (vol. xix, p.87 Kiihn): “Achilles barley
<Hippocrates, Diseases III, 17 (Loeb vol. V, p. 58)>: plump
and large barley, named it is said from one Achilles, a
farmer of Brauron (? BaBpwviov).”

8 Schneider : 7ois U.
9 U : ra%s Schneider.
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8 <3’> &Béde: Schneider.

4 Schneider : 2pmAyobeions U.
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1 That is, heat.
2 That is, in autumn instead of spring. Barley is in fact
sown earlier than wheat (HP 8 1. 3).
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seek manure to the same extent because it possesses
within itself the thing! that the manure was to pro-
vide; in a word it is stronger and is sown in the early
season? and in cold regions more than barley.3 The
strength lies in its heat and in its having coats?;
and this is why ground worked after lying fallow for
some time is a better producer of wheat than of bar-
ley,® since wheat masters the food, which here is
stronger, better. (Indeed such ground refuses to
bear so well if the woody plants have not been burnt
over; but when this is done the soil is as it were
loosened and manured.)® All this7 in a word comes
under three greatest and most universal variables:
the nature of the land, the strength or weakness of
the plants, and the tempering of the air, which is
why these are the points to study.

Ensuing cold weather is everywhere beneficial,

3 Cf. HP 8 6. 4: “.. . in wintry country they (sc. the agri-
culturists) tell us to sow wheat rather than barley, and in
general cereals rather than legumes in land cultivated
after a long interval, these too bearing wheat better than
barley. Wheat can also resist rainy weather better than
barley, and bears better in unmanured land.”

4 Cf. HP 8 4. 1: “Then too wheat is in a numniber of coats
but barley is naked, for barley has the most naked seed of
the cereals.”

5 Cf. note 3 above. _ _

6 The burning, like manuring (cf. CP 3 6. 1), produces
openness of texture and heat.

7 The question of what grains do better in what country.
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ov 2 kal Tob Hpos 2 dpvoiBiidy.
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pavoomdpwy 81t Ta pév plodTar kal €ls Ta KdTw
oxlleTar did 70 Exew Témov, 70 8 * €bds €ls TO
dvw Tpéxet.

A\ 8\ 5 L. N I 7 \ 9 7
Xp7 07 ° kal Ta olkela oméppaTa mpods edopiay
kal TG voopaTa 76 ovpPaivorta AauBdvew, ofov
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AN / . ~ vy )
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Bpaxets dpfdTepor, 8o Kal épvoBotvTar. TadTa e

1 <76> péyebos Schneider (cf. CP 8 23. 5).

2 ego : Aoyatar U.

3 ego ([708] wpds Scaliger : kapmdy Wimmer) : Tod mpds U.
4U (#45’ NaP): 1 &’ u. 5U:8NaP. 6 ego.

7 ylverar <ré dpvoiBolperva, & 8¢ Tois edmvéors> Wimmer©,
8 7 8pboos u : WBpdoog U.
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for the grain then gets better rooted and tillered, ! so
that in spring it grows to no more than the right
height. The cold is most useful in good country, for
southerly winds, even with clear skies, make the
grain shoot up too rapidly and become lodged and
get rust in spring.

Thick-sown grain heads earlier than thin-sown,
since thin-sown goes to root and branches out down-
wards below ground, because it has the room,
whereas the thick-sown runs upward at once.

Seed Crops: Diseases (1) Rust

So it is also the appropriate grain that we must
choose to obtain a good crop and to avoid the
diseases that occur, such as rust, since even in hol-
low and windless places we have types that do not
rust.2 Of this sort is grain with ears that incline
and do not stand erect. The reason why it is also3
good that the ear should bend is that the ear should
let the rain and dew flow off and not remain on it.
Long ears do more bending, but broad and short
ears stand straighter and so get rust. These are the

1¢cf.cp112.8. . ’

2 Cf. HP 810. 2 (on rust): “And the situation and nature
of the field makes no small difference, for fields exposed to
the wind and elevated get no rust, or do not get so much,
but instead those that lie in hollows and have no wind.”

31t is also good for the ear to stand well off from the
leaf: ¢f. the last sentence of this section.
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xphopa,’ kal Gv 6 ordyvs dmipTnTaL TOAD TAY
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€L ydp. TG B¢ mpoohvepa TAY ywpiwy HTTOV dTTE-
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dmomimreL 76 Dypby. émel kal STav VoavTog mred-
pa émyévnrar, kal mdAw émdapBdvy vié, fT-
\ \ \ 8 4 C 8, (’A ’6\ pl
Tov * 70 pév yap diéoewser, 6 8 HAws, edbds émi-
4 . 3 bl 7 ~ "AA\ ] /
yevduevos, odx émoinoer ofbw, AAAG dvefrpavey
4 C 8’ bl 7, / ')8\ 8\
mpérepov. ) 8 EpuoiBn campdrns Tis, oldéy B¢
campov dvev BeppdrnTos dAAotplas. pdAiTa B¢

6

3 ~ ~ ~ 7 \ \ N
GPUO'LBO‘U‘TCLL OLTOS TQLS 7T(1VO'€/\77VOLS, 81.(1 T0 "~ KOL

v cedjuny 1§ OepudrnTi ofmew Tis vukTds.

1 U: Iuvat Gaza : Schneider deletes : radra dwypowdpeva
Wimmer.

2 udv dvros Gaza, Heinsius : pévorres U : pév Byres u.

3u:éy’ U.

4UC: Gyddais Uae,

5 ego : yap (yap N) épvarBotyrar U N : &pvoiBotvrar aP.

6 Dalecampius : 8:5 U.

1 Cf. HP 8 4. 2 (of barleys): “. . . the ears are in some well
away from the leaf and in some close to it, as in the so-
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grains to use, and also those grains where the ear
stands well off from the leaves, for the leaf is where
the water remains longer, so that when the leaf is
close to the ear the disease attacks the ear at once,
but when the leaf stands off at a distance the
disease is not so catching. This is why the Achilles
barley,! both the white and the black, is apt to rust,
since the ears are erect, whereas the eteocrithos?2
barley is safe, since the ear bends. Fields in the
wind are less subject to rust,® for the water is
shaken off by the buffeting. So when rain is fol-
lowed by wind and then by night there is less rust,
for the wind shakes off some of the water, and the
sun does not produce decomposition by coming out
at once, but first dries the rest of the water up 4; and
rust is a kind of decomposition, and nothing is
decomposed without foreign heat.® Grain is most
apt to rust at the full moon, 8 since the moon too pro-
duces decomposition by its heat during the night.

called Achilles barley”; HP 8 10. 2 (of aptness to rust): “. ..
cereals are more apt to rust than pulses, and of cereals
barley more than wheat, and of barley some kinds more
than others, and most of all (one might say) Achilles bar-
ley.” . '

2 Literally “true-barley”; the name occurs only here.

3 Cf. HP 8 10. 2 (cited in note 2 on CP 3 22.1).

4In the milder heat of dawn.

5 And not the natural heat of the plant.

6 Cf. HP 8 10. 2: “... rust occurs most of all when the
moon is full.”
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(44 c o ~ A ] ~
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§ 3 lines 7-8 Athenaeus epitome, ii. 45 (55 E-F): BOedepa-
atos B¢ {oTopel év alrlos uowdls . . . ylveabar 8¢ Myer kdpmas &v
7ol épeBivbois 6 adrds &v 16 Tpirw TR adriis mpuyparelas.

1 Gaza, Wimmer : -érara . . . -érata U.

2uaP:nU:3N.

8 Gaza (vel), Scaliger: 2 U.

4U : priusquam fuerint resiccata Gaza : <dwvypavdao: xal
mplv > dvafnpavbdoe. Schneider : dvvypavlio: kel Wimmer.
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Speaking broadly all white varieties are weaker and
more delicate both in plants and in animals. !

So it is evident from many considerations that we
must take grain that is appropriate to the country.

Seed Crops: Diseases (2) Engendering Grubs

Diseases arise in practically all seed crops from
the absence of due measure in the food and in the
surrounding air—when the food happens to be
either too much or too little, and the weather either
too rainy or too dry or else precipitation does not
occur at the right time. For these are the occasions
when the grubs are produced in vetchlings, chick-
lings and peas, and the caterpillars in chickpeas 2;
when the fluid in the former is made dry 3 and warm
days intervene, ¢ and when the brine is washed off
from the chickpeas and they are made sweet. For
everywhere nature generates animals by taking
fluid and mixing it in a certain fashion with heat,

L Cf. Aristotle, History of Animals, iii. 21 (523 a 10-11):
“ .. dark women have more wholesome milk than light.”

- We have found no better parallel.

2Cf. HP 8 10. 5: “Grubs are produced in vetchlings,
chicklings and peas when the plants have been soaked and
hot days occur, just as the caterpillars in chickpeas.”

3 The wetting provides the superfluous fluid; the drying
solidifies it with the help of heat into a grub.

4 Between the wetting (implied by the drying) and the
subsequent drying.
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§ 4 lines 1-6 Pliny, N. H. 18. 151: nascuntur et vermiculi
in radice, cum sementem imbribus secutis inclusit repen-
tinus calor umorem.

L ego : T vypbryTe 76 Oeppdy U. 20U : ofpw Heinsius.
u N : voria 7Aelewyv U : voria mAelwr aP.

4u: Tovemépous U : Tods wépovs N aP.

5 Schneider (¢f. HP 810. 4) : emyvbpra: U.

6 Gaza (0 <ydp> Schneider).

1 Heat and water are the source of all life (Aristotle, On
the Generation of Animals, iii. 11 {762 a 18-21]). Heat con-
cocts the water both in spontaneous generation (ibid., 762
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the fluid serving as it were as matter for the heat to
concoct. 1 ‘

This also happens in wheat when the grubs are
produced.? For the grubs are formed in the roots
when a good deal of south wind follows the sowing.
For then, with the root getting soaked and the
weather being warm, the heat in some way gen-
erates animals as it helps® to decompose the root,
and the grub, as soon as produced, proceeds to
devour the root, since all things naturally feed on
the sources that produced them. 4

(The other wheat grub is produced when the
wheat is unable to head because of the dry weather,
since then the fluid shut in by the heat generates
animals as decomposition occurs; next these grubs
too proceed to get their food from the part that
brought them forth.? The same process as this

a13-15) and in the other kinds (ibid., 762 b 6-16).

2 For the two kinds of grubs that infest wheat cf. HP 8
10. 4: “Wheat is also destroyed by the grubs. Some as soon
as the wheat starts to grow devour the roots, others des-
troy it when the wheat suffers from dry weather and is
unable to head; for the grub is then produced in it and eats
the haulm as this is played out. It eats the haulm as far as
the ear and then perishes when it has consumed all its
food.”

3 That is, helps the fluid. _

4Cf. CP 2 9. 5, 6 (of the gall-insects of the fig); CP 5 10.
5;64.4.

5 Here the haulm.
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appears to occur also in apple-trees and indeed in all
trees that get grubs after suffering from drought.
For because there is little rain-water and fluid
remains in the body of the tree! and is heated, it
causes decomposition, and the grub results. Proof of
this is what happens when the food becomes plenti-
ful, for then the influx is not only passed to the
upper parts, but is also greater and masters the
heat and undergoes no decomposition.)

What happens to the vine is also close to this, for
here too the production of bud-worms is greater
when south winds prevail, since the vine is then full
of fluid and the weather generative,? and the
creatures produced proceed at once to eat out what
is of the same substance as themselves.

So too in the olive the bend-worms are engen-
dered,3 and so too with the trees where other
creatures are produced at the time of sprouting or
flowering or later; for all are formed from a similar
cause. This formation happens chiefly in the vine

1 That is, it does not produice foliage or fruit.

2 That is, warm.

3 Cf. HP 4 14. 9: “At Miletus bend-worms eat the olives
at the time of blossom, some the leaves and others the
flowers. The two groups differ in kind and lay the trees
bare. They occur if there are south winds and clear skies,
but if hot weather follows they burst.”

10 Scaliger (Yrres u aP) : tme U : frae N.
11 gPe?. - U NPae(?). 12y aP: -alwr UN.
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L Schneider:tmes U.  2aP: 38 U:$¥ u: & N.

8 émppev UN aP. 4 aP : kA pdnpos U : ieddduuos N.
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because it is naturally fluid, and its fluid is without
savour and watery, for fluid of this character is the
most easily affected. But in some places no bud-
worms are produced at-all, when the region is a
well-ventilated one and not well-watered or a pro-
vider of abundant food.

But diseases will be discussed more fully later.!

Seed Crops: The Seasons of Sowing

Some authorities tell us to sow before the rising
of the Pleiades, for when the soil is dry and lacks
moisture it preserves the seed. Others tell us to sow
at the setting of the Pleiades, like Cleidemus, for
rains, and heavy ones, come on the seventh day
after the setting. But perhaps the best and safest
maxim is to see to it that when the seed is sown the
earth shall be in heat, taking care that the sowing
shall not have been made in mud or in soil half-wet
and half-sunned, which some call amphiergos,?
since wet and muddy ground dissolves the seeds and
makes them milky, 3 and when it dries seals them in

1CP58.1-510.5. i

2«Worked both ways”; the word is not elsewhere
attested.

3 Cf. HP 8 6. 1: “It is considered that sowing in the early
season (sc. at the setting of the Pleiades) is on the whole
better, and that the worst sowing is that in half-wet
ground, for the seeds perish and turn milky.”
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and allows no passage, and on the other hand half-
wet ground decomposes them, for it has just enough
heat and fluid to set them growing but not enough to
let the plant force its way through or come up. This 23.2
makes it the worst of the sowings.! For sowing on
dry soil in the spring does not destroy the seed,
whereas sowing at the winter solstice is called risky
by Cleidemus, who says that the soil, which is
soaked and heavy, gets filled with vapour and
resembles badly carded wool2; and that it further-
more is unable to absorb or diffuse the pockets of
vapour since it does not possess enough heat, and
does not form a crust over the seed to the same
extent. Late grains however must be sown at the

‘winter solstice. 3

Seed Crops:
The Best Weather During and After Sowing

During sowing and just after it several days of 23.3
fair weather are good, to let the seeds sproutf; after

1 Cf. HP 8 6. 1, quoted in preceding note.

21t is lumpy, just as poorly carded wool has snarls in it.

3 This is the late sowing of HP 8 1. 2, “at the beginning
of spring after the winter solstice.” The “late” grains are
those that are sown in the “late” sowing, and are listed in
HP81.4. ,

4 Cf. HP 8 1. 5: wheat and barley come up on about the
seventh day after sowing; most legumes on the fourth or
fifth.
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that, in winter, northerly and moderate cold
weather, when the grain has already become
strongly rooted and tillered, for it will then better
resist the cold (indeed when the cold compresses it
the grain is finer and yields a bigger crop). For
when the root is strong there is more food, and the
growth, which comes later, is more rapid; for plants
that spring up at once turn out to be thin and weak,
and then too, since they begin to be pregnant with
their crop and to head before the spring season, are
killed by the weather. In a word good feeding at the
wrong season is hazardous (which is why people
graze the plants and others cut them down). 1

Snow too is beneficial, because it ferments? the
soil and gives it an open texture; again it furnishes
food and by shutting in the heat makes the root
grow and gives it strength. This shows the solution
of the puzzle: why is it that both cold countries (as
Thrace and Pontus)3 and hot (as Libya 4 and Egypt)
are producers of grain? For besides their other
effects the winter and the hot weather (as we said?

L Cf. HP 8 7. 4: “In fertile countries, to prevent running
to leaf, people graze the grain and cut it down, as in Thes-
saly.... In Babylonia ... they cut it down twice and the
third time turn the sheep loose init...”

2 Cf. Theophrastus, On Fire, 2. 18.

3 The Crimea and the Ukraine.

4 Carthage.

5CP320.17.
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1 Cf. HP 8 7. 6: “The greatest contribution to growth and
feeding is made by the blend of qualities in the air, and in
general by the way the year turns out; for when rain, clear
weather and cold occur at the right time all the seeds bear
well and yield abundant crops, even if they are in sandy
and lean land, which is why people do not put the matter
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in discussing the working of the ground) do some-
thing to the soil; but the air surrounding these coun-
tries does something that is in no way less, but most
important of all, in bringing about rains and cold
and winds at the right time; for as these go, so goes
the final development of the seed, and the proverb
also puts this well: “The harvest is the year’s and
not the field’s.” !

Seed Crops: The Lie of the Land

The lie of the land to wind and sun is also of great
importance (as we said? in discussing trees), for
many a lean and poor soil brings the seeds to frui-
tion because it is well situated with regard to
these.3 Good land, to put it broadly, also requires
plenty of storm and cold, since if fair weather and
south winds prevail they for the most part cause the
grain to lodge and get rust. Cold weather on the
other hand compresses the plants and tillers the
roots, and so gives them the right size when spring

badly in the proverb: ‘The harvest is the year’s and not the
field’s.”” . ‘
2CP238.1-3, 3 6.9 (for wind), 2 4. 8 (for sun).

8 Cf. HP 8 1. 6: “Countries too also differ greatly, not
only by being fat or lean and rainy or dry, but also by the
surrounding air and the winds; for some which are lean
and poor bring the grain to maturity because they are well
situated with regard to the winds from the sea.”
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comes round; and as for the land, if it finds the land
already tilled, cold weather generally gives it an
open texture. For this reason when spring comes
round growth is rapid, and so too is -heading and
maturing, so that it is considered that grain in cold
country is not as far behind grain in warm country
as would correspond to the later spring, but is in fact
in advance of it, as with Hellespontine grain.! For
when the impulse to grow has become strong
because of the accumulated food, and the weather
furthers it, the grain both develops and ripens
rapidly.

These matters, then, depend on the differences of
country. -

Seed Crops: Choice and Treatment of the Seed

The seed (as with the planting in the holes)?
should be taken from land as good or land that is
inferior, so that there will be no change or a change
for the better. Yet we are told that seed from good
land is stronger (which is why its power remains for
two years).® If this is true, the rule would be like

1 Cf. HP 8 2.10: “For the grain at Athens is some thirty
days (or a little more) earlier than the grain at the Hel-
lespont. Now if it is also sown earlier, the shift would be of
the dates; but if it is sown at the same time, the period
would evidently be longer.” 2CpP35.2.

8 Foreign grain is assimilated in the'third year: CP 1 9.
3,213.3,41.6.
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that about cuttings: to take the finest and strong-
est,! so that either choice would be reasonable.

We must also attend to differences in the air of
the localities concerned. So we are advised that it is
neither suitable to sow seed from a sunny and
early-producing region in one that produces late and
has a harsh winter, nor to sow seed taken from the
latter region in the former. For seeds taken from
the former are considered to come out too early,
those from the latter too late, and so the former are
killed by cold, the latter by dry weather and lack of
rain, since being late sprouters they are slow to
head and bear, which makes them too late.2 The
same happens with those grains that sprout well
and come up rapidly (like the three-months
varieties).® These when sown early4 develop too
soon, unless the plant needs to get rooted before
winter sets in, just as they sow bean early for this

1CP35.1. .
2Cf. HP 8 8. 1: “Different kinds of seeds also suit the
natures of different countries ... It is good to make the

change from warm localities to those slightly less warm,
and so with cold localities. Seeds taken from localities
with harsh winters are in early producing localities late in
heading, and so are destroyed by rainless weather (unless
rain falls late and saves them).” )

3 For three-months wheat and barley (sown in spring)
of CP411.1.

4 At the setting of the Pleiades.
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1 U: émarfeiv Wimmer.

2 robrwu aP : rovro UN.
3U : ouppéper u.

4 Schneider : &mrodec U.

5ego:-raU.

L Cf. HP 8 1. 3 (of seed crops sown early): “Of legumes
bean and birds’ pease are (one may say) the ones that are
most of all sown early, for on account of their weakness
these like to anticipate the cold weather in getting rooted.”
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reason! and then too because it likes rain when it
flowers and puts out flowers over a considerable
time, 2 for if sown late it would get no rain. Rain at
flowering time (we are told) is good for bean because
of its open texture, but it is bad for cereals for the
reason mentioned earlier.3 It is harmless to the
other legumes with the exception of chickpea, which
it destroys, since chickpea, as if deprived of some-
thing belonging to its nature when the brine is
washed off, gets necrosis and is devoured by bend-
worms # (animals being produced in it as we men-
tioned). 3

If the seed has been wet with wine the plant 24.4

is considered to suffer less from disease. This is
not unreasonable, since the wine has a certain
pungency, and pungencies are preservative. For in

2Cf. HP 8 2. 5: “But in legumes flowering lasts a long
time, longer in vetch and chickpea than in the others, but
longest of all of these and with the greatest difference from
other seed crops in bean, for they say that it blooms for
forty days . ..”; HP 8 6. 5: “Bean is fondest of water when it
blooms, which is why people are unwilling to sow it late,
because (as we said) it blooms for a long time . . .”.

3CP22.2;cf. HP 8 6. 5 (of rain): “.-. . but it is harmful to
wheat, barley and the other cereals when they are in
bloom, since it destroys the flowers . ..”

4Cf. CP 8 22. 3; HP 8 6. 5 (on rain): “For pulse it is
harmless, except for chickpea, for when their brine is
washed off these are destroyed by necrosis and by being
devoured by bend-worms . . .” 5CcP322. 3.
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general, if one alters the seed before sowing (as we
said before),! it is not unreasonable that both the
plant and the crop should change, for as goes the
beginning, so goes what comes from the beginning.
Again we observe that not only the entire kind of a
tree is altered and changed by the food (as when the
tree becomes a cultivated one instead of wild2 and
white instead of black), 3 but that this happens simi-
larly with seed crops, so that it is not strange that
when the seed before sowing acquires a certain
character itself, it should also change the character
of the root to begin with, then of the stem, and last
of the fruit.

After the flower is shed it is not advantageous for
short rains to follow, succeeded by sunshine, but
rather for there to be cold weather 4 and an overcast
sky, so that the sun may not catch the rainwater
while it is still on the plant and cause rust by bring-
ing about decomposition. This is why countries with
a fall of dew and that lie in a hollow and have no
wind are especially liable to rust.5 -

1cPs39.4.

2Cf CP214.1.

3Cf CP213.2.

4 Cold has a drying effect.

5Cf. HP 810. 2, cited in note 2on CP 3 22. 1.
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BOOK IV

A Difficulty: The Weaker Seeds Produce
and Are Produced by the Stronger Plants

Since of the several modes of generation in plants 1.1

the one most common to all (or common to all that
have seed and fruit) is generation from seed,! one
might raise a difficulty: why the strength of the seed
does not answer to the strength of the various
plants, but the weaker seeds come from the stronger
plants, to wit, the seeds of trees are weaker than
those of annuals. (For put it either way, and the
fact is admitted: you can also say that the weaker
seed produces the stronger plant, since the seed
generates the tree.) Proof of this weakness and
strength is the following: when annuals are sown,
the plant produced is the same as its parent and
produces the fruit that its parent produced, whereas
the seeds of trees change the character of the fruit
produced and make an inferior tree?; again, the
seeds of annuals grow up and mature quickly,

I¢f.CcP11.1.
2Cf.CP19.1;HP22.4-6.
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! That is, trees take longer to produce mature seed. Cf.
Aristotle, On the Generation of Animals, i. 18 (724 b
19-20): “Seed and fruit differ in being prior or posterior: a
fruit by being from something else, a seed by something
else’s being from it, since both are the same thing.”

2Cf. HP 1 11. 3: “No tree seed is naked, but is either
enclosed in flesh or in a hull, some of the seeds in leathery
hulls, as acorn and sweet chestnut, some of the seeds in

192 h

DE CAUSIS PLANTARUM IV

whereas the maturing of trees from seed is late and
slow. So too when we take plant and seed the other
way: trees, the stronger plant, take longer to com-
plete the concoction of their fruit. 1

Again, the seeds of trees are (1) in some cases
enclosed in a leathery or woody cover, the cover
itself in turn being enclosed in a fleshy pericarpion
(for example the seed of olive and plum and the
seeds of vine, pear and apple), and (2) in other cases
the seed has the combination of woody and fleshy
enclosure in a different arrangement, when the seed
has the flesh inside in the form of a nut.2 Whereas
the seeds of cereals are naked, and most of all the
seeds of wheat and barley (or if not naked, the seeds
are enclosed only in thin coats). But the nature of a
plant always surrounds the weaker thing with the
greater protection.

So the difficulties are (one may say) the same.3

The Solution

To meet these difficulties we must start from the

woody hulls, as almond and filbert . . . Of the seeds them-
selves (sc. as opposed to the hull), in-some plants they are
flesh from the start (sc. as you pass from outside inward),
as with nut-like and acorn-like seeds, but in others the
fleshy part is contained in a stone, as with the olive, bay
and others.”

3 Whether one takes the seed as product or source of the
plant.
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following principle: that the seed has not only a

capacity by way of action, but also a capacity by way'

of being acted upon, as is also true of all perfor-
mances of the nature of a plant; and that moreover
in the very generation of a plant the operation is
realized in both ways, and no less (in a fashion) by
being acted upon, since at that time among other
things the capacity in the seeds is brought into play
as the seeds are (as it were) warmed through. This
is why all seeds do not sprout in response to the
same cause, but only when the tempering of the air
that causes this warming prevails. ! -

Now that this point has been laid down, it is evi-
dent that rapid sprouting is not a matter of strength
but rather of weakness; for it is the weak thing that
is readier to be acted upon? (which is why annuals
are the more rapid sprouters; then too their naked-
ness is as it were a second factor contributing to
their being acted upon).

The same holds for seed production: the weaker
seeds are easier to mature 3 both for the air-and for
the starting-points in the plants themselves. This

1 Cf CP110. 5-6.
2¢f CP110. 2.
8Cf CP211.7.

10 Wimmer : adrais U.
11 Gaza (enim vero).
12 Gaza (eis), Scaliger : adrais U.
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1 The pericarpia, hulls and stones.
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holds of animals too: it is always the stronger ones
that for the most part take a longer time not only for
gestation but also for feeding the young. Then too
the production is as it were of two opposite sorts: the
annual seeds generate only a tunic, and nothing
under the tunic is anything but small in body;
whereas the seeds of trees are contained in adjuncts
of larger bulk,? and these expend on themselves the
food for the seeds, so that this makes some trees
bear but little fruit 2 and other none at all, 3 as hap-
pens with animals that get fat and feed well. 4

To conclude: the more rapid maturing of seed is
not due to strength, but to these reasons, which is
why annuals are more prolific.

Yet one might deny this point about their prolific
character and say that trees produce more seeds,
since each pericarpion has many seeds,® and the

2 That is, seed.

3¢f.CP115.3.
4 Cf. Aristotle, On the Generation of Animals, i. 18 (725
b 29-34) [of animals and plants]: . . . for some have much,

some little, and some no seed at all not through weakness,
but in some through the opposite; for it is expended on the
body, as with some men: for being in a robust state and
getting fleshy or too fat they expend seed less and desire
intercourse less.” Cf. also ibid. ii. 7 (746 b 24-29).

5This holds of vine, pear and apple, but not of olive,
plum, date or the nuts (¢f. CP 4 1. 2).

197

1.5



1.6

THEOPHRASTUS

dévdpov a’ Evds yeyevfobar omépparos.
bl A\ ~ \ A ] /7 ARG 3
aAAG Tadra pev Ta EdadpdTepa, kal olov anp-
/7 N AN \ 8\ \ 8 7 0 ~ v 1
TRéva. Gy daveln * 70 8¢ py dtvaclar Type Td
’ 37 A 3.2 3 ~ Ny R
yévn, und’ éfopotodv, év? dudotv av €xor T4 al-

8 Bvra* katd yis paA-

Tiov, kal T& mAelw xpbrov
Aov kataxpateiofar, kal T® Tods cwpaTiKODS
Sykous GmooTay. 5% yap kal THs drapmlas altiov,
\ ~ 9 k] 4 A \ z
kal Tis kaxokapmias eDASyws, pavepdy B¢ pdAiwo-
Ta ék TGOV Guuydaddv, elmep ddapovpévns ThHs
vypéryTos Kkal THs edTpodlas peTaBdAAovow.
76 8" émérewa Bpaylv Twa ypbvov v TH yH pi-
N Y/ < A \ A k] Y&
vetas kal SAlyny EAxel Tpodriv, Bid Kal odk éfioTa-
~ ~ ~ ~ h) \ = 7 6 I3
TaL ud omopd TV yevdv &AXG TH Tpity,° TéTE
yap mowelTar Tas petaBords © &0’ dmep exelvors
0w 76 mARos THs TpodRs edblls, TodTo Tols oTép-
paow xpoviolelor kara Adyov * wAjy 61 T4 pev

1U : Scaliger deletes : 7dx” Schneider.

2 Wimmer (de Gaza : ¢’ Schneider) : éx U.

3uNP: yobver U (-0 a).

4ego:ra U.
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1 Unlike some vegetables, where several seeds are sown
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tree was produced from a single seed.!

But these are the slighter parts of the difficulty,
and would appear as it were peripheral. The main
part of it is this: that the seeds of trees are unable to
maintain their kind and unable to produce fruit like
the parent; and the reason would lie in two cir-
cumstances: that they remain longer in the ground
and so are mastered to a greater degree, 2 and that
the great bulk of the pericarpion diverts the food.3
For the reason for bearing no fruit at all is also, as
we should expect, the reason for bearing inferior
fruit.4 That this is so is clearest in the case of
almond-trees, where mutation follows as the fluidity
and good feeding are eliminated. 5

Seeds of annuals on the other hand remain but a
short time in the ground and draw but little food,
and for this reason do not depart from their kind in
a single sowing, but in the third, ¢ for it is then that
they change over. And so it is reasonable that what
happens to tree seeds directly, because of their
great intake of food, should happen to annual seeds
after an interval. But there is this difference: tree

together and said to produce a single plant (cf. CP 5 6. 9).

2 This applies to the seed as producer of the tree.

3 This applies to the tree as producer of the seed.

4 The seed in the ground is overpowered by the fluid
there. Cf. CP117.9-10.

5Cf.CP117.9-10.

6Cf HP88.1,CP19.3,213.3.
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1Tt was held that imported seed changed to the native
variety. From this Theophrastus infers that if the native
variety was better the change was an improvement, and
due to the change of country and climate.
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seeds always change for the worse, whereas the
seeds of annuals also change for the better, if the
country and weather have the right character.! But
improvement is another matter.

Among seed crops the change to a quite different
plant occurs chiefly in the stronger ones, as wheat
and barley, for they alone turn into darnel,2 and
wheat, the stronger of the two, does so more. So
here too is a case that agrees with the explanation of
degeneration as due to taking in too much food. As
for lupine, 3 it is (so to speak) a thing not concocted
at all.

And so matters concerned with the sprouting of
the seeds would have their explanation in the points
mentioned.

Survival of the Seed: Trees

The survival of the seed outside the ground for
purposes of propagation varies in length of time for
the seeds of different plants. Nevertheless it is not
unreasonable that some tree seeds should perish
earlier than annual seeds, such as all that are con-
tained in fleshy pericarpia when these (for instance)

20f HP24.2:85.1:88.3.

8 Lupine, which like wheat and barley is very strong (cf.
HP 8 11. 8), nevertheless never changes over to another
plant. Its powers of concoction are not overwhelmed by too
much food, since it has no such powers to speak of.
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become detached from the seed or decompose, since
the seed on being exposed dries out and dies. The
seeds in leathery pericarpia perish even when not
detached, since the pericarpia are less rigid than
woody ones and admit the air. Seeds in woody peri-
carpia survive best, and of these all that have a
close-textured husk and are themselves oily, as
filberts (except that they turn bitter). But almonds
last a shorter time, and walnuts the shortest time of
all, since the covering is of very open texture and
least of all coalesces into a single shell. Olive seeds
and the like! also survive, but of seeds in a fleshy
pericarpion the longest lasting is the date seed,
since it is extremely dry and of close texture. 2

In trees, then, some seeds last longer, some less,
for these reasons.

Survival of the Seed: Seed Crops

So too (one might say) the survival of the seeds of
seed crops is due to similar reasons: either the seeds
are wrapped in a number of coats, as millet, 3 or are

1 Where the germ is in a woody “stone,” and this isin a
fleshy pericarpion: ¢f. CP41. 2.

2Cf. CP41.2 withnote 1.

3 Cf. HP 811. 1: “The seeds of seed crops do not have the
same power of sprouting and of keeping. For some sprout
and mature very rapidly and keep very well, as Italian mil-
let and millet . . .”

203

2.2



THEOPHRASTUS

\ ~ 7 71

Exew, domep TO ofoapov, ) TA SpudTyTd " Twa,

~ Ve Y 2

Kal mikpéTnTa XUAD, Kabdrep 6 Béppos Kal o épé-

\ A il I~

Buwbos kail & 8poPos * pdva yap 8y ral od {wodrar

~ ~ 2 2 s o

T xedpomdv & Béppos kal 6 épéBuwlos,” aAN’ &

€ \

ye &péBuwbos pédas yiverar duadfepdpevos. o 8¢

~ ~ ~ ~ ~ \

wupds pdAdov Tis kpbijs kol T@v xedpomrdw, did

" ~ ! 7 . L

70 BepudTepov €lvar kal yiTdvas Exew mAelovs * 7

5 \

yap ad kpbh, kabdmep yupvdy © 76 8¢ yedpoma

~ A /

mayéa pév Tois keAdpeaw, GANG pavd, kal yAvki-

2 ! ~

Ty7d Twa Exovta daiverar * ody HTTOV AiTIC TOD-

~ ~ \ A € / AR W 4
Ta THs Plopds, o kal 6 klopos kal 6 dypos TdyL-
) ! 3~

ora kémreTar. Tdyo & dAnbéoTepov elmely ws

v ’ « &y *Amolwri ~ A areol

kaTd TaS XWpas® &v "Amoddwvia yobv TH mep

\ A

7ov "léviov wodAd pacw &y diapévew Tods kud-
povs, moAAd 8¢ kal mepl Kifucov.

bl \ \ \ ~ 4 8 o~ A A\

dAa mepl pév Tiis ToUTwy Siapovils, kal TO

~ k] N bl ~ (4 bl \
8dov 7Hs Ploews, Tdy' Gv év Tols UoTepov €mi

§2 lines 7-10 Athenaeus epitome ii. 45 (55 E): Oeddpa-
oTos 8¢ loTopel &v altiows PpuTinois 7¢ Béppros kai BpoPog Kol EpéBuw-
Bos pdva ob {dobrar Taw yedpomd@v &b T SpupdTyTa Kal mUcpbTy-
Ta. 68 2péBuwlos, dnol, pélas yiverar diadbeipdpevos.

L Ue*: dpbraror U2e,
24 : péBubog U.

204

' DE CAUSIS PLANTARUM IV

oily, as sesame, or have a certain pungency and
bitterness of flavour, as lupine, chickpea and
vetch,! for alone among legumes lupine and chick-
pea survive without breeding animals?: instead
when chickpea perishes it turns black. Wheat lasts
better than barley and legumes because it is hotter
and has more coats; barley on the other hand is
practically naked, and legumes, although thickly
wrapped in their pods, are nevertheless of open tex-
ture and are observed to possess a certain sweet-
ness, and open texture and sweetness are no less
responsible for destruction than other causes, which
is why bean and birds’ pease get wormy soonest.
Perhaps it is truer to say that survival goes with the
country: thus at Apollonia on the Ionian Sea it is
said that beans keep for many years, and also at
Cyzicus. 3

The survival of seed crops and their nature in
general will perhaps be discussed later at greater

1¢f. HP811.2.
2Cf. HP 8 11. 2: “In seed crops as they perish peculiar
animals are bred ... except for chickpea, for .this alone

breeds none.” Cf. also HP 8 11. 6 for chickpea, lupine, vetch
and millet as long-lasting seeds.

3Cf. HP 8 11. 3: “Country and air make a difference in
whether seed crop seeds get worm-eaten or not. Thus at
Apollonia on the Ionian Sea they assert that bean does not
get worm-eaten at all, and is therefore stored for keeping;
and it also keeps for a considerable time in Cyzicus.”
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lengthl; meanwhile the seeds as compared with
those of trees show these differences.

Vegetable Seeds: Sprouting

Among the seeds of vegetables the rest breed true
(I say “the rest” since cabbage? and certain other
vegetables are considered to vary, and these are pre-
cisely the vegetables with the greatest resemblance
to trees) 3; but in the time taken for coming up these
differ among themselves even more than grains. 4
For some come up on the third day after sowing, as
basil, cucumber and gourd; some on the fifth or
sixth, some on the fifteenth, as leek; whereas celery
comes up on the fortieth day and in some places on
the fiftieth, since it is the slowest of all to grow.
Coriander is also slow, for the seed does not sprout

1CP 4 15. 34 16. 2 (for survival); CP 4 7. 4-7 (for
nature).

21t was often planted from side-growths: ¢f, HP-7 2. 1;
CP14.2.

3Cf. HP 1 8. 4: “Thus of undershrubs and vegetables
some turn out to have a single trunk and as it were the
nature of a tree, as cabbage [so Gaza; padavis Ul and rue,
and for this reason some persons call such vegetables
‘tree-vegetables’; . ..”

4Cf. HP 8 1. 5 (wheat and barley come up on the
seventh day, pulses [except bean] on the fourth or fifth;
bean on the fifteenth or even on the twentieth).
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1¢Cf HP 7 1. 8: “Not all herbaceous plants come out of
the seed in the same time ... The quickest to do so are
basil, blite and rocket, and, among those sown for winter,
radish, for they come up more or less on the third day.
Lettuce comes up on the fourth or fifth; cucumber and
gourd in about five or six days, some say seven, cucumber
coming up earlier and faster; purslane in more; dill on the
fourth day, cress and mustard on the fifth, beet in sum-
mer on the sixth, in winter on the tenth; orach on the
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unless it is bruised.l The reason is its hardness, for
the casing is like wood. On the other hand the irre-
gularity in beets, some coming up a month later
than the rest, some two, some several months, and
some even a year,? appears to indicate a certain
intractability to sprouting on the part of the seeds
themselves.

Seeds sown in the summer crop? are evidently
sown at this time because of weakness, which is why
they come up rapidly and grow in that season, since
they are unable to endure winter, some of them

eighth, cabbage on the tenth. Leek and horn-onion differ
in the time taken, leek coming up on the nineteenth day
and in some places on the twentieth, horn-onion on the
tenth or twelfth. Coriander is slow, for fresh seed will not
sprout unless it is bruised [reading épixff for ey Ul
Savory and marjoram take longer than thirty days, and
celery is slowest of all: those who give the shorter period
say it comes up on the fortieth, whereas others say the
fiftieth . ..”

2Cf. HP 7 1. 6: “They say that there is a peculiarity in
beet: not all the seed comes up at once, but some comes up
much later, and some in the next year and the third, which
is why little comes up from much seed.” .

8 Cf. HP 71.1-2 (the three seasons of sowing vegetables
are [1] that of the winter crop or first crop, sown after the
summer solstice in Metagitnion [August], [2] that of the
second crop, sown after the winter solstice in Gamelion
[Januaryl, and [3] that of the summer crop, sown in
Munychion [April]): “in this crop is sown cucumber, gourd,
blite, basil and purslane.”
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being dry (as basil among others), some fluid and
cold (as cucumber and purslane).

The case of tree-wormwood! would appear most
surprising, because the plant is hot and yet seeks
warmth. The reason is its weakness, for the plant is
too weak not only for cold weather but for hot.

In fact it does not appear that heat is the greatest
factor in quick emergence, if we take pungent plants
to be hot, since leek, horn-onion, and still more
savory and marjoram are slow. For to come up
rapidly a seed must possess a certain fluidity, and
no less than this, or rather perhaps even more, it
must have a certain good tempering that fits it to act
and to be acted upon. In general the driest seeds as
a class are those of coronary plants and vegetables,
which is why they are the quickest to attract mois-
ture, and for this reason they are hung up away
from the ground and the rooms are not sprinkled or
any water brought into them at all. 2

1 Cf. HP 6 1. 3: “Tree-wormwood sprouts better from
seed than from a root or a side-growth, but it grows with
difficulty even from seed. They root the slip in pots first,
like the gardens of Adonis, in summer, for it is very sensi-
tive to cold and in a word delicate even in a spot where the
sun reaches it very bright, but when it has taken and
grown it is tall and strong and tree-like ...” The com-
parison with the gardens of Adonis indicates that the pots
were indoors; hence the plant can be said not to endure hot
weather.

2¢f.CcP11.2.
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1 ¢f HP 8 11. 5: “For coming up and for sowing in gen-
eral the best (sc. seeds in cereals) are considered to be
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Vegetable Seeds: Survival

The survival of the seeds when stored for sowing
and for other uses is similar to that of cereals,! the
seeds remaining fertile for about three years? and
good for other purposes still longer, as cereals are
good for food. This is reasonable in the seeds too,
just as it is reasonable in eggs that their use for pro-
pagation should leave them first. 3 For in seeds too
there is the starting-point of generation, which one
would count as the true “seed,” accounting the rest
as food and matter attached to this.4 The whole
complex, however, is termed “seed,” which is why
people speak of the seeds as “living” or “not living”
when they survive or perish in this respect (just as
they say this of eggs)?; and this occurs not only in

those of last year. Those of two and of three years ago are
inferior, and those older than this are (one may say) infer-
tile, though good enough for food.”

2Cf HP 7 5. 5 (of vegetable seeds): “None keeps. longer
than four years so as still to be good for sowing.”

3 Cf Aristotle, On the Generation of Animals, ii. 5 (741 b
19-22): “ .. it happens in all cases that what is produced
last fails first, and what is produced first fails last, as if
nature were taking the home lap and being resolved back
to the starting-point from which it began.”

4Cf.CP117.1.

5 Cf. Aristotle, On the Generation of Animals, ii. 5 (741 a
19-20) [fertile eggs can be said to live because an actual-
ized animal being could have come from them].
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1 U : robrorg Schneider.
2UTNaP : méuus U

3 Schneider : -vou U.
4Uc:-wUae,

5u P :8evrepa U : dedrepa N a.

1 Acorn-like seeds resemble certain eggs in having a
shell and in being rounded at one end and tapering at the
other.

2 For the phrase ¢f. CP 34.4;3 7.10.

3Cf.CP28.3.

4Cf HP73.1, 7 3. 4 (of vegetables): “Those from older
seeds send up a stem sooner, but soonest to do so are
plants from seeds in their prime, for seeds too have their
prime.”
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acorn-like seeds but also in the rest.!

Vegetable Seeds: Rapidity of Germination

It is not unreasonable that, for purposes of
sprouting, last year’s seeds should be better than
this year’s, since they are firmer and (as it were)
more their own selves.2 For even in the kept seed
there is a certain concoction when the foreign
ingredient has evaporated off3; but when the seed is
kept still longer we have instead old age and death.

As for plants coming from seeds in their prime
being the quickest to send up a stem,  there is noth-
ing unreasonable here, these seeds being at their
strongest (since to develop a stem is a kind of
achievement, of the goal, if the fruit ® is taken as the
goal).® Second in rapidity is the production of a
stem from older seeds, ? since the power proceeding

5 “Fruit” (karpds) is often used of a fruiting stem or
stalk. -

6 In most vegetables the leaves, and not the seed or
fruit, are the end so far as human consumption is con-
cerned. -

7Cf. HP 7 1. 6 (of herbaceous plants): “A difference in
rapidity of sprouting is also made by the age of the seeds.
Some come up more rapidly from young seed, as leek,
horn-onion, cucumber and gourd . . .; others from old seed,
as celery, beet, cress, savory, coriander and marjoram
(that is, if again [reading ad for od of U] the plant does not
come up more rapidly from seed that is young, as we said).”
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dalveTar 8’ odv, €l TobTo dAnbés, 6T Tayvyo-
vdrepa 70 madadTepa © pepixfar ydp Tis év Tols
lu:-pU.
2Uc: dpacUae,

3 U : redéwos Heinsius.
4
a.

1For animals c¢f Aristotle, On the Generation of
Animals, 1. 18 (725 b 19-25): “Further, semen is found
neither in the earliest age nor in old age nor in illnesses,
... in youth because of growth, for everything is first used
up on that, since in about five years in the case of man at
least the body is held to acquire half of the whole size
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from these too is purer (as it were) and greater,
whereas in young seeds it is mixed and more condu-
cive to feeding than to creation, just as it is in other
young parts (since whatever does much feeding is
always later in development).! This is why it is not
unreasonable that if the plants from seeds in their

prime are not first to send up a stem, it should be

the plants from older seed that do so instead. 2

Some dispute this and assert that it is rather the
weaker seeds that are quickest to send up stems (as
in vegetables), the reason being that the weaker
seeds are more easily affected and having less food
bring it to completion (sending up a stem being, they
say, an achievement as it were of the goal); this
moreover is why in trees the older ones concoct their
fruit quicker and better, whereas trees that are in
their prime have more and finer fruit3 but take
longer to get it.

In any case it appears (if this is true) that it is the
older seeds that generate more rapidly. For it is
considered 4 that matter of a sort and food for the

achieved during the rest of the time.” (For this last point
cf. Plato, Laws vii 788 D 5-8.) :

2 Cf. note 7, p. 215. 5¢f.cpP211.10.

4Cf. CP43.4;1 7.1 and Aristotle, On the Generation of
Animals, i. 23 (731 a 5-9): “For the egg is a fetation and
the animal comes from part of it, the rest being food, and
the plant too comes from part of the seed, the rest becom-
ing food for the sprout and the first root.”
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8 Gaza (sursum potius), Itali : dvwpaldor U.
Yego: moet U.

5 Heinsius.

6 Schneider : adre U.

TUcC: ddoew U2,
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starting-point is mixed in with the seed, and this
food must first be worked up before the seed can
reach the stage of sprouting.

One could make a further point, at any rate in
support of the view that it is the plants from older
seeds that first send up a stem, ! that since the older
seeds run less to root and more to upward growth,
the plants reach their completion sooner, just as this
direction is taken by practically all plants of short
duration (as is also said of three-months cereals).
We must evidently take length of time of sending up
a stem and the prime of the seed in each case with
reference to the nature of the particular plant in
question.

But enough. These matters involve a certain
similarity between different kinds of plant, whereas
the authorities dwell more on special features,
taken by themselves, of the various kinds. But the
points must be discussed by those who study the
seeds of trees as compared among themselves and
with the seeds of other plants. :

Tree Seeds: Peculiar Features

It would appear odd and wonderful as well that
some trees should propagate from immature seed,
and propagate moreover trees that grow as large as

1The discussion is not concerned with the objector’s
parallel with older trees (CP 4 3. 6).
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1 Cf. HP 3 1. 2-3: “All trees that have seed and fruit . . .
can also propagate from these; indeed authorities say that
trees reputed to have no fruit propagate in this way, as
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willows and elms, since a raw fruit is immature. L1f
this is true shall we distinguish two kinds of matu-
rity, maturity for man and maturity for propaga-
tion? For the former kind provides food, the latter
the power of generation, and some seeds are useless
as food, but capable of generation, whereas others
perhaps are the reverse.? But perhaps the distinc-
tion is to be made in the present circumstances as
follows: that to us concoction lies in the colour and
flavour and firmness and the like, since simple edi-
bility is found-not only in the seeds of the elm 3 but
also in others. But what determines maturity is not
such concoction, but propagation, since each part is
judged by its function. # These remarks are made on
the assumption that the raw seed generates.

But another matter is oddest of all: if trees of a
given variety as they mature turn out to be entirely
infertile, although the tree is produced from seed, as
with cypress, for the whole male variety is infertile

willow and elm . .. The truth, they say, is that the willow
drops its fruit before making it vigorous and concocting it
... And that this is true of the elm they show as follows
...” HP 38 3. 4: “The rest all bear fruit, but as we said, this
is disputed in the willow, black poplat and elm.”

2 Useful as food but incapable of generation.

3 Which are edible when raw.

4 Cf Aristotle, On the Parts of Animals, i.'1 (640 b
35-641 a 5).
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1 For male and female cypresses ¢f. HP 1 8. 2; 2 2. 6; cf.
also HP 1 14. 5: “Here is another peculiar feature separat-
ing the wild trees from the cultivated: people distinguish
the wild into only or mainly the male and female variety,
whereas they distinguish the cultivated into several
varieties”; HP 3 3. 6-7: “At all events it is held that also
with other plants of the same kind and called by the same
name there is a division into a variety that has no fruit and
another that has ... And just about all the trees called
male among those of the same kind bear no fruit . ..”

2Cf CP26.1;211.2,211.7;213. 5.

3cp11.1.

4 Or “fruit”; they are the same. Aristotle speaks of the
wild fig as having no fruit: On the Generation of Animals, i.
1 (715 b 21-25): (Testacea and other animals, because
their nature is similar to that of plants, have no distinction
of female and male any more than plants have, and when
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(and so too are many of the females)!; as for the
failure of occasional individuals of the same kind to
bear fruit, there is less oddity here.

Again (to return to seeds) the mutilated indivi-
dual is infertile, but perhaps the infertility here is a
matter of mechanical causation?; whereas that no
seed at all should be fertile as it were convicts
nature of also acting in vain, and this is inconsistent
with our earlier statement.3 Now the case of the
seed of the elm and the willow is in dispute, but the
wild fig is conceded to generate seed, and seed 4 that

we get to these the terms male and female are used not in
the proper sense but because of a certain similarity and
analogy, for there is in the animals a slight difference of
the sort.) “For in plants too some trees of the same kind
are fruit-bearing, but others do not bear fruit themselves
but contribute to the concoction of fruit in those which do,
as happens with the fig and the wild fig”; iii. 5 (755 b 7-11):
“There are some who assert that all fish are female except
the cartilaginous ones. They are wrong. For they fancy
that the females among them differ from those réputed to
be male just as in those plants where one bears fruit and
the other has none, as olive and wild olive and fig and wild
fig [olive and fig are feminine in Greek, wild olive and wild
fig masculinel.” In the History of Animals, v. 32 (557 b 25,
29) in the discussion of caprification he speaks of the
erineoi of the wild fig in which the insects occur and of the
erina attached to the cultivated fig. He evidently did not
regard these erineoi and erina as fruit, since they were
inedible (erina is also used of the unripe figs of the cul-
tivated tree).
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1CcfHP3 1. 8 (the.elm is said by some to be propagated
from fruit carried by the wind): “This appears to be similar

to what happens with certain undershrubs and herbaceous

plants: although they have no visible seed, but instead
some have only a kind of down, others only a flower (as
thyme), they grow from these.”

2Cf. HP 1 11. 3 (of seeds): “Some seeds are simply a
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is unconcocted so far as human consumption is con-
cerned. (And both the flowers of thyme and of other
plants generate seeds that are invisible to men, the
flower alone being seen.)! ‘

But the seeds of trees, or at least of some trees,
perhaps present other difficulties as well. For not
only is the case of the date-palm 2 odd and in need of
explanation, but there is also the fact that in some
the seeds are so tiny, as in the cypress.3 For such
cases suggest the notion that some seeds contain no
food within their enclosure; except perhaps that
both matter and food are different for different
seeds, and that it is enough for some to have protec-
tion until they sprout.

Seed Crops and Annuals: The Greatest
Difficulty, Transmutation

Passing to cereals and annuals in general we find
that the differences of this sort involve less
difficulty, namely the differences in sprouting and

stone or stonelike at least and as it were dry . . . most obvi-
ously those of the date-palm, since the seed does not even
contain a hollow but is solid throughout. Still this seed too
evidently possesses some fluid and heat, as was said [at
HP 1 11. 1 (the seed) “. .. possesses in itself native fluid
and heat ...”].” But Theophrastus may be referring to the
part played by the male flower (¢f. CP 2 9. 15) or to the pro-
duction of the fruit in a spathe (CP 1 20. 2). -
5CfCP15.4.
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1Cf. HP 8 7. 1: “Now of other seed creps none changes
naturally into another by a loss of identity, but they say
that wheat and barley change over to darnel, and wheat
does so more ... Now this mutation is peculiar to these,
and also to flax . ..”; HP 8 8. 3: “No seed crop changes over
from one whole kind into another except one seeded wheat
and rice-wheat . . . and darnel coming from the natural loss
of identity of wheat and barley . ..”
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maturing and in all but one of the effects to which
such plants are liable; their mutation however from
one kind to another, as from wheat and barley to
darnel! (and again, if it happens, from darnel back
to wheat)2 and from rice-wheat to oats® is strange
both in the occurrence itself and in its restriction to
these, for these are the only seed crops to change by
their own nature, since the wheat that comes from
one seeded wheat and from rice-wheat4 makes the
change because of a certain act of human planning
and art (just as when seeds are soaked to make the
fruit sweet).

It is odd that besides being the only plants to
change they do so although they are regarded as
stronger than legumes (for the weak plant perishes
more readily than the strong, and to depart from
one’s nature is a kind of perishing); and the change
of wheat is the odder® insofar as wheat is stronger
than barley. Another oddity is that change else-

2Cf.CP58.1. 3 Referred toat CP45.1,2.

4 Cf. HP 2 4.1: “Among other plants (sc. than trees) ber-
gamot mint is held to change to green mint ... and wheat
to darnel. Now in trees these changes occur of their own
accord, supposing that they do occur. But the changes in
annuals are through human intervention: thus one seeded
wheat and rice-wheat change to wheat if sown after being
bruised in a mortar...”

5 Cf. CP214. 3 withnotec.

6 Wheat has a greater tendency than barley to change to
darnel: HP817.1, cited on CP 4 4. 5, note 1.
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where is of stronger to weaker; but darnel is
stronger than either wheat or barley, so that we are
also faced with this result: that the plant produced
unnaturally is stronger than the one produced
naturally.

The corruption and change must occur in one of
two ways, either in the seed or in the blade. Now
such a change in the seed is either by its becoming
milky?! or by its decomposing, in a word by deliques-
cence, and none of these allows sprouting. A plant
in blade, on the other hand, has already struck root,
and it is odd that the roots should change.

Hence some persons, beguiled by this appearance
of unreason, assert that no transmutation takes
place whatever, and that darnel instead is made to
grow and form by rainy weather, a thing which it is
also seen to do by itself in the rainiest districts when
no wheat or barley has been sown.

Seed Crops: Transmutation;
Answer to the Objections (1) From the Facts

Now these objections are considered to be refuted

1CfCP323.1;CP44.9,and HP86.1: “Ttis held ...
that the worst sowing is that in half-wet ground, for the
seeds perish and turn milky.” Such milkiness is especially
evident in germinating seeds of cereals with starchy endo-
sperms.
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by the facts, since authorities say that many per-
sons have sown wheat or barley and reaped darnel.

(2) From Arguments for the Change Occurring
(a)in the Seed

We would take the position that the departure
from one identity and passage to the other occurs in
both ways, the seed being altered and so too the
roots (the change in the blade being due to these);
the roots and seed are of a piece, and it is not unrea-
sonable for the roots to be influenced by what is
done to the seed. We saw! in any case that the seed
when corrupted 2 did not sprout at all (this last point
applies to both: the roots too, if corrupted, would not
provide food).

We must understand the “corruption” of the seed
as none of the corruptions mentioned,! decomposi-
tion or turning milky, but as distinct from them, a
kind that arises when the seeds deliquesce from too
much food; and this corruption does not destroy the
seed wholly but shifts it to something else by
somehow mastering the starting-point. The result
is similar to what happens in animals too (taking
the similarity as one of analogy) when either a
female is produced by the female parent’s mastering
the male or a still greater departure in the direction

1cp44.1.
another identity.

2 And not merely “altered” or passing to
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L Cf. Aristotle, On the Generation of Animals, iv. 1—4
(766 a 16-770 b 27), where the production of female offspr-
ing instead of male, of offspring not resembling the one
parent or the other, of offspring not resembling any ances-
tor, and of offspring not resembling a human being, is
explained as due to the failure of the male starting-point to
master the female matter.
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of the unnatural occursl; for we must think of the
earth as the female and take the analogy in this
fashion. And so when the food from the earth
becomes too abundant because of the rains we must
suppose that the loss of identity occurs not by a com-
plete corruption of the generative power but by an
alteration of that power to a different one. Since the
nature of plants is full of life (for it is much more so
than the nature of animals)? it is reasonable that
this nature should also do better at surviving. (For
that matter, even without a seed for a starting-
point, many plants, both greater and smaller, are
formed spontaneously.)3

Hence our first contention would be established,
if one is to follow the analogy: the transmutation is
by alteration of the seed and not by mutation of the
blade, this being also the way in which the change

-2 Cf. Aristotle, On Length and Shortness of Life, chap. vi
(467 a 10-30): “We must set down the cause why the
nature of trees is long-lasting, for they have a cause pecu-
liar to themselves when compared to animals” (except
insects). Plants have a constantly renewed youth, and
hence last long. For there are constantly young shoots
while the others grow old. So too with the roots . .. Plants
resemble insects ... for they live when divided and two
and more come from one. The insects get as far as living,
but cannot do so long, for they have no organs for it and the
starting-point in each of the divided parts is unable to pro-
duce any. But that in the plant can, for a plant has a root
and stalk everywhere potentially . ..”

3Cf.CP11.2.
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2

1 Cf. HP 8 7.1 (of darnel): . .. it differs in many ways
from wheat and barley, for it has a leaf that is narrow,
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occurs in animals.

Again at that very time the plant is weakest,
when it is undergoing the change involved in emer-
gence from the seed; whereas when it has already
sent out its sprout and struck root it has (as it were)
completed the process of becoming, and here, to this
later stage, belongs a decrease of powers that affects
growth and feeding and even leads to total destruc-
tion, but no decrease that leads to transmutation.

Moreover persons experienced in these matters
say that the moment the leaf appears it is clearly
that of darnel, being oilier, more grass-like and nar-
rower, 1 and does not assume this character later.

From these considerations, then, it would appear
that the change is of the seed.

(b) in the Roots

Nevertheless the other supposition too is not
impossible or yet unreasonable, that the mutation
occurs in the blade with the alteration of the roots
(since the roots must change if everything begins
from the starting-point). 2

Again this change from the roots is observed in
other plants as well, as in the trees that by receiving

hairy and oily . .

2Either the roots or the seed may be taken as the
starting-point. For the roots as starting-point cf. CP 2 14.
3:39.14.
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various kinds of tendance transmute their fruit
from acid and bitter to sweet and potable, or from
having many stones to having none.!

The cause of this mutation 2 to darnel too, the one
in the roots, is likewise too much food when there
has been rainy weather, and (as some assert) the
change is especially apt to occur in spring if the sun
comes out afterwards, the passage from the one
plant to the other being due to both rain and sun.
Thus in some countries in certain marshy districts
the change (they say) is general, and the leaf
changes over in a way that is evident to everyone;
whereas if there is no spring rain the wheat pro-
duced is very plentiful.

The mutation, then, is not unreasonable,
whether it occurs in the blade or in the seed. And if
it moreover occurs in both ways the mutation would
perhaps not even be odd3 (with the proviso that
there should be a certain difference in both the soil
and the air). Thus heavy rains immediately after
sowing cereals are very harmful, 4 since the conse-

L Cf. CP317. 6-7 and the notes.

2 As well as of the mutation of the seed (cf. CP 4 4.10).

3 Additional instances may either increase our wonder-
ment or do away with it: CP 217. 3.

4Cf.CP323.3; HP86.6-1.

fipae N : Twwa elvar és alpac aP.
1 [3ew] Schneider, Wimmer.
12 Ttali (soli Gaza) : épagaw U.
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quence is weaker roots, and what is weak is more
easily affected.

The departure, then, would be due to this.

The difficulty that these are the only grains
affected! and the further difficulty that they are so
affected although considered strongest (rice-wheat 2
too being strong) can be solved by one and the same
reason: because they are strongest and have most
roots, these grains endure this containing the
greatest quantity of food and being most affected,
whereas in the rest corruption is complete. They
are moreover sown at a rainier season and spend a
longer time underground3; the rest on the other
hand are sown towards spring, in a better tempered
ambience, when the air is turning mild,4 and
proceed at once to send up shoots. This is why no
other plant at all arises from the corruption of these,
should corruption occur: to expect that darnel
should arise from it is absurd, since mutations

in the blade, but when the season turns mild they send up
a stem from their midst . ..”

4 Cf. HP 8 1. 3—4: “Now wheat and barley are sown early
[i.e., about the time of the setting of the Pleiades, in Sep-
tember], and further ... all others that resemble wheat
.. .; and of legumes mainly (one might say) bean and birds’
pease . . .; lupine too is sown early . . . Late sown [i.e., sown
at the beginning of spring after the winter solstice] are ...
of legumes those such as lentil, tare and pea; and at both
seasons those such as vetch and chickpea, and some also
sow bean late . ..”
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rice-wheat, once-seeded wheat, 6lyre and haver-grass (HP
89.2). 2 Literally “by being aborted.”
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are into what comes close and is (in a way) of the
same kind; and their failure again to change to any
other must be traced to weakness, their corruption
being entire. It is rather in wheat-like and barley-
like grains! that a change to darnel would occur.
But of these some are too weak to survive at all, as
single-seeded wheat, whereas others change into
something closer to themselves, as rice-wheat to
oats.

On the other hand wheat does not change by
arrested development? to one-seeded wheat or rice-
wheat because its food is too abundant and too
strong for that, and the food is why it retains its
identity; food of this character, far from producing
any feminality, would shift a plant to greater
vigour and lift it entirely out of its kind. In fact one
would more reasonably wonder rather why the food
does not change it to wild wheat, just as food makes
other cultivated plants go wild.4 Here too the rea-
son is a similar one: the nature of the plant makes
the shift absolute. 3

3 Cf. Aristotle, On the Generation of Animals, iv. 6 (775
a 14-16): “... for the females are weaker and colder in
their nature, and we must take feminality to be (as it were)
anatural stunting of development.”

4 As in the change of bergamot mint (CP 4 5. 6).

5 And not qualified. Change to wild wheat would be
change from wheat with the qualification “cultivated” to
wheat with the qualification “wild”; change from wheat to
darnel is unqualified and absolute.
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But that flax! too should change to darnel is odd
and requires explanation, since the disparity
between them is wide; unless it is because flax too
attracts a great deal of food. Thus flax is fond of
good land; and the interval covered would be due to
the excess of food.

Lupine, which is strong and sown early,?
changes to no other plant at all because of its excep-
tional strength. For the strength makes it prevail,
and the plant that is to change must be neither
unaffected nor very easily affected, since the unaf-
fected plant undergoes no transmutation, whereas
the easily affected plant undergoes total corruption
and withers away, as we said. 3

We must also investigate whether any other
grain, either wild or cultivated, admits this sort of
change of character.

As for darnel, the preceding discussion must
suffice.

As for the changes that occur within the various
kinds of wheat themselves—that is, wheat-of one
sort changing to wheat of another, and so too with
barley and the rest*—we do not seek an answer, as

1Cf. HP817.1,citedinnote1 on CP 4 4. 5.

2 Like wheat and barley. For its early sowingcf. HP 81.
3, citedinnote4on CP45.1.

3CP45.1;45.2.

4The change of imported grain to the character of the
native variety is meant: for this ¢f. notea on CP1 9. 3.
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we did with the other changes, nor does this
occurrence have the quality of the marvellous, for
the country and the different food and the air (as we
said)! produce alterations of character in animals
and plants alike. One must transfer this explana-
tion, I say, and apply it to the complete departure of
a plant from its kind, showing that the food is of
such and such a quality and quantity. Indeed not
only the change in trees? but also the changes of
plants in general recorded in the History of Plants3
come about for these reasons (as we said earlier),
some plants getting a starvation diet when they get
their appropriate food and tendance (so when ber-
gamot mint changes to green mint, the pungency
of odour being lost and the plant becoming as it were
female; and this turning wild 6 is due to the increase
of food and neglect of tendance); whereas food even
completely destroys some plants, as green mint,
since its roots choke themselves. 7

White poplar is in any case not far removed from
black poplar both in its general shape and in its
leaves; and when it grows old it not unreasonably is

1CcpP213.1,5.

2Cf.CP213.1-216.8.

SHP22.4-24.4.

4CP213.1-216.8.

5Cf HP24.1. 8Cf.cp216.5.

7 Compared to bergamot mint it has deep and numerous
roots: ¢f. CP2186. 5.
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assimilated to it by getting dry and taking less food
than before.

But these cases have been treated at length else-
where,! as has the point2 that in animals too some-
thing of the sort (it is true) occurs in the process of
generation but no longer occurs when the young
have been fully formed (unless one brings up the
seasonal alterations in birds3; but these last evi-
dently bear a closer resemblance to bodily affections
than to mutations).

The Next Greatest Problem:
Alternate Germination in Annual Seeds

Of other points concerning annual seeds the most
difficult is this Gf true): that the germination of
some seeds is alternate and not. simultaneous, as
is said of haver-grass, trefoil and purse-tassels.4
Some assert that this is false; that the later plants
come up from the root, but are supposed by the
other side to be produced from the seed. But the

1CP216.2-5.

2CP216.6-17.

3 Cf. CP 2186. 6 and note b.

4 Cf. HP 7 13. 5: “The following is said to be peculiar to
purse-tassels, that it does not come up at the same time
from all the seeds, but from one seed the same year, from
another the next year, as they say is true of haver-grass
and trefoil. This then, if true, is a common character of
several plants.”
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1 Schneider : Sidxewrar U.

2 ego : quod Gaza : <§rc> Schneider.

3 ego (biennio Gaza : Sier§ Scaliger) : Sverjers U : v’ éry
els u.

4 Schneider.

1¢f. HP 8 11. 9: “A peculiar feature cited for haver-
grass in contrast to other cereals is this: that one of the
seeds takes a year longer than the other to germinate.
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first side insists that it really happens, and comes
forward with proofs, among them the practice of
farmers who wish to get rid of haver-grass of letting
the field lie fallow for two years on end so that both
sets of seed may come up and the whole crop be
grazed over and cut out.!

Even so such sprouting with a year’s difference is
attended with further difficulty: if the two seeds are
of a piece with two segments (as we observe) and the
two are dropped at the same time, that the one seg-
ment nevertheless is altered and sprouts, whereas
the other continues unaffected for that whole year.
For the greater the weakness of the smaller seg-
ment (the one which they say continues unaffected),
the more readily should it be affected not only so as
to sprout but also so as to perish totally. Further
when the one seed sprouts the other must clearly
become detached, since otherwise, even if it is not
affected along with its partner, still when the roots
are pulled up it would be pulled up along with them,
and farmers do this often and say that they do not
thereby destroy the plant.

Hence farmers who wish to extirpate it completely (and it
is not easy to extirpate) allow their fields to go unsown for
two years, and when the plant comes up let their sheep in
repeatedly to graze, until the plants have been destroyed
by the grazing, and in this way the plant is completely
extirpated. And the procedure also testifies to the alterna-
tion in the sprouting of the seeds.”
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That this seed should survive unaffected in the
ground until the season appropriate for its sprout-
ing is reasonable and happens with many other
plants!; but that it should hold off a whole year
begins to be astonishing. On the other hand, that of
the two seeds one should be perfect, the other imper-
fect, but perfected a year later, is unreasonable, for
haver-grass is not weak, but strong, and so is capa-
ble of perfecting more seeds than that (then too even
a weaker plant does this); and again the natural
way 2 is the most appropriate, and perhaps the only
way too, of perfecting the seed, since it then receives
its own food, 2 and from the food comes growth and
perfection, whereas when the seed is detached it
either perishes completely or fails to grow and
develop. As for its having a number of coats, this is
also true of oats and rice-wheat, and on this showing
these seeds too should remain unaffected in the
ground.

These then (I may say) are the points that make
difficulty.

Nevertheless if one is to give some reason for the
year’s difference one would perhaps incline most to

1 Cf HP 71. 7 (of herbaceous plants): “Each seed, if it is
robust when it drops, waits for its own season and does not
come out before . . .”

2 Thait is, while the seed remains attached to the plant.

3 That is, food that has been worked up for it, and not
unprepared food taken directly from the ground.
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1 Cf. Aristotle, On the Generation of Animals, ii. 1 (732 a
25-732 b 7): “Of animals some perfect their young and
bring them forth like themselves ..., but others bring
forth young that are unarticulated and have not yet
received their own shape. Of such animals the blooded
ones lay eggs, the non-sanguineous larvae ... Of the ovi-
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the following, which asserts that the plant does not
perfect both seeds to the point of making them fit for
germination, but that what happens is similar to
what happens in certain oviparous and vermiparous
animals!: the eggs and larvae on being brought
forth feed and are perfected, some? in fresh water
and the sea, the rest3 in the earth and in the air,
and taking these substances into themselves pro-
duce animals, whereas the parents that generated
them and brought them forth are unable to take
them so far.

This point about imperfection at least appears in
any case true: thus seed is not better right after
winnowing than after being kept some time, nor yet
are this year’s seeds better than last year’s (as we

parous animals some put forth an egg that is perfect ...
(for the eggs of these after coming out cease to grow), but
others bring forth imperfect eggs, as fish and crustacea
and cephalopods, for the eggs of these grow after coming
out”; ibid. iii. 9 (758 b 15-21): “For all larvae on coming
forth and acquiring size become as it were an egg . .. The
cause of this is that the nature (sc. of-the insect) as it were
lays eggs before their time because of its own imperfection,
as if the larva were a soft egg still in the process of grow-
ing.” }

2 The eggs.

3 The larvae.
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said), ! but they need to acquire within themselves a
certain concoction (as it were) and power by the eva-
poration of the foreign element. Someone perhaps
might ask: “Then what prevents the like from also
happening with the seeds that are the subject of
our present difficulty—that the seed acquires full
development and power by being concocted in some
fashion not-only by its internal heat but also by the
heat that surrounds it?”

Or is this highly unreasonable? That when the
heat is shut up in the earth it does more to bring the
food to full concoction (food moreover that the seeds
attract by their own efforts) than does the heat in
the air, especially when it is natural for seeds to be
perfected in the air (where at the same time they get
food that is not raw but previously prepared by the
stem and the roots; further in the eggs there is a sin-
gle concoction and maturing of the whole batch, and
only then does concoction by external agencies fol-
low)? For the result is that (as it were) the one con-
coction occurs naturally, the other unnaturally, and
this happens when the parent is still strong and not
yet precluded from concocting by the season. 2

Except that one might urge that the seeds drop

1CP43.4. _

280 some late tree fruits (seeds) ripen after removal
from the tree after the arrival of the cold weather (CP 2 8.
2-3).
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before maturing because their nature is weak. Now
this in fact happens and the seeds drop much sooner
than even in the barley,! so that the haulm stands
empty. This, then, is to be ascribed to the plant’s
nature; and it is not unreasonable that part of their
feeding, together with their maturing, should fall to
the environment. As for the seed’s remaining unaf-
fected, especially when enclosed in so many coats,
there is less to surprise one here (thus many seeds of
other plants too, as we said, 2 or rather all seeds, are
observed to keep until their proper season). For
another case is still more astonishing, where we
said 3 of beets that some come up not only a month
or two or three but a whole year later, even when
the bed is watered and tended.

The seed of trefoil too is of this description? (or
rather the envelope of the fruit), since it does not
separate easily ® or acquire the same stoutness in all
cases.

1¢Cf HP 8 8. 3: “... haver-grass is held to grow by
preference in barley ...” Barley was harvested in the
seventh month after sowing, wheat in the 8th: HP 72. 7.

2(CP 46.3 with note 1.

3 CP 4 3. 2 with note 2.

4 The seeds come up at different intervals.

5 Presumably the seed does not separate easily from its
envelope.
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In purse-tassels! the seed also varies in its size.
We must investigate it.

At all events if some seeds are so slow to sprout
that they come up long after they are dropped, it is
evident that they are concocted and matured for ger-
mination in the ground, and so we have here a piece
of corroborative evidence. But opposed to this evi-
dence is the point mentioned before?: that some
seeds are perfected when still attached, and these
come out right after sowing.

A Greater Difficulty for Consideration

A still greater difficulty than those depending on
variations in the annual seed and fruit (but these
new cases do not fall under this cause)? is what hap-
pens in the lotos? (this is a tree with fruit resem-
bling that of trefoil) 5 and with the so-called “myrtle”

1 Cf. HP 7 13. 5: “The following feature is cited as pecu-
liar to purse-tassels, that it does not come up simultane-
ously from all the seeds, but from one seed in the same
year, from another in the next, as is said of haver-grass
and trefoil.” . '

2CP46.1 (cf. HP 713. 5, just cited).

3 Concoction of the seed (fruit) in the ground.

4 Perhaps the Libyan Zizyphus lotus. But the name
lotos is also used of the nettle-tree (Celtis australis).

5 Lotos in Greek. )
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spurge! (this is not a tree but a shrub with a stem
running on the ground), for both plants are said to
bear alternately from two sets of shoots, so that the
plants must make this apportionment of their
powers in the roots.

But these are matters that we must investigate.

Cereals and Legumes:
The Easier Differences?

Regarding the seeds of cereals we must
endeavour to treat any differences they have in
sprouting or in fruit or in the rest of their nature.

So for instance the difference that wheat and bar-
ley and the like are sown early, 3 whereas legumes
(bean and lupine excepted) are sown towards
spring.4 This is done because cereals need to get
rooted because they become single-stemmed when
their growth is directed upward from the start;
and they get rooted by being held back and pushed
down by the cold weather, with the result that
they acquire many starting-points for their upper

not bear the fruit at the same time but in alternate years,
some bearing now and some next year, although they grow
from the same root.” ]

2 A subject broached at CP 4 4. 4, second paragraph.

3 In autumn: ¢f. note 4 on CP 4 5. 1.

4Cf HP81.3-4,citedinnote4onCP 45.1.
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growth.

Legumes on the other hand, with their single
strong root, and their impetus of growth at once
directed upward, are well suited to spring sowing,
since the greater part of their nature is above
ground. But bean (as we said)! is sown early
because of its weakness, to let it get rooted in the
fine weather and so withstand the cold?; lupine
again is sown straight from the threshing floor,3
since unless it is sown when the ground is still
warm it sprouts poorly. The reason is that the plant
is by nature refractory to concoction and (so to say)
not concocted at all 4; and the bitter taste shows that
a great deal of heat is required. Now if it gets the
additional heat from the ground, the seed can be
worked up and sprout well; but otherwise it sprouts
poorly and what happens is like attempting to boil
or roast with too little fire a piece of food that needs
a great deal of cooking. 5 For this reason, it appears,

1CP324.3,4;¢f. CP47.1.

2Cf. HP81. 3, citedinnote 1 on CP 3 24. 3.

3Cf. HP81.3:“ ..lupine is also sown early, for we are
told to sow it straight from the threshing floor”; HP 8 11. 8:
“ .. for lupine, in spite of its great strength, if not sown
straight from the threshing floor, sprouts poorly, as we
said...” .

4Cf CP41.7.

5 For this mélysis or “half-cooking” ¢f. CP 2 15. 2 with
the notes.

263

7.2

7.3



7.4

THEOPHRASTUS

dudetv, 4AAG T Dappor <1 edfeppavrorépa®

yop alTn kal olov edxaTepyacToTépa. Kol Kpi-

mreofac <8'>3 odic d0éder kaTd. Bdbovs, GAN’ &re-

modfjs, 6mws p@Adow dmodady Tis BepudryTos,

kal moTyudTepos * Kal peTéwpos Qv éxPBAacTdve
\ 01 4 N Cr

xal kabino* v pillav.

kal TG pev TowadTa OXEdOV domep Yewpyikd *

o ~ 2 4 ~ Py
78 8¢ ad 775 ® doews, oiov 87 @Y pév edpomiv
by ~ 2 ~ 7 (74 (¥4 v ¢ A 69
& ToD adTod pépovs 7 e pila kal & kapmds® éx-
4 \ \ A\ INN hiA \ \ A /
BAaordver, kal TO pev €dbds dvw, 76 8¢ kdTw vede
kal dppd © Tupod B¢ kal kpbis kal SAws TAY giTw-
prd * mup P s
daw, &¢ éxarépwv TAY Gkpwy, GO pev TOD Tayéos
2 A7 A\~ 8 2o e 3 ¢ ¢
<p> kal' mpos TW" oTAXUVL ‘7Tp00’77€¢UK€V, N pLCO.,
amd [8¢]® 10D Aemrop <de>2 80ev 6 aBp, 2 & kav-
10 7o pév amo

A/ < N [ 4 3N /\/ 1
0§, wg ay GKU.TGPOV ava O'}/OV,

LU (c¢f. HP 811. 8) : &épappor Schneider.
2UrNaP:-répa U,
3 ego.
4 Schneider : kabiorno U.
Su: adris U.
6 U : kavAds Itali.
7 ego (§ Schneider : quod Gaza) : kai U.
8ropuNaP:7oU.
9 Gaza (arista), Scaliger : afp U.
10 : 3 Schneider.
11 Wimmer : &vdoyov U.

264 >

DE CAUSIS PLANTARUM IV

it also does not like good soil but prefers sandy, ! for
sandy soil is more easily heated and (so to say) di-
gested.? Again, it does not like to be covered deep
but to be near the surface,? so that it may profit
better from the heat, and it is then more palatable;
even when the seed fails to hit the ground it sprouts
and sends down its root.4

Such matters as these belong (one may say) to

the art of husbandry. Others belong to the nature of

the plants, for instance that in legumes the root and
fruiting-stem come out of the same side of the seed,
the stem at once turning and moving upwards, the
root downwards; whereas in wheat, barley -and
cereals in general the one part comes from the one
extremity, the other from the other: the root from
the thick end where the seed is attached to the ear,
the stem from the thin end from which rises the
awn, each coming from the extremity to which it

1 Cf. HP 8 11. 8 (of lupine): “And it seeks by preference
sandy and poor soil, and is in general unwilling to grow in
tilled ground.”

2 “Working up” or “digestion” involves the application of
heat; so what is more easily heated is also more easily
digested. .

3Cf. HP 8 11. 8 (of lupine): “... it does not like to be
covered by the ground, which is why it is sown without any
ploughing immediately preceding.” o

4Cf HP1 1. 3,811. 8, cited in note b on CP 2 17. 7.
Thus suspended it gets more heat from the sun.
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!Wimmer: 79w U N P: kal mjv a (no punctuation pre-
cedes in the Mss.). ’

2 Gaza (bipartito et compactili . . . corpore [from HP 8 2.
2]), Itali : affupa U : d0vpa u N € (from éfdpa) aP.

1 This is a correction of Aristotle, who did not differen-
tiate in this matter between leguminous seeds and the
rest. Cf. Aristotle, On Youth and Age, 3 (468 b 18-23): “For
the generation from the seeds arises in all plants from the
middle of the seed. For since all seeds are two-valved, they
cling to the plant at the place where the valves grow
together, and this is the mid-place between the two parts,
for the stem and root of plants grow from here, and the
starting-point is the middle place between the two”; ¢f. also
On the Generation of Animals, iii. 2 (752 a 18-23): “Things
are the same way (sc. as with eggs) in the seeds of plants;
for the starting-point of the seed is attached in some cases
to the twigs, in others to the husks, and in others to the
pericarpia. This is evident in legumes; for the point where
the two valves of bean and such seeds are connected is the
point where the seed is attached, and here is the starting-
point of the seed.”

With these passages and CP 4 7. 4-7 ¢f. HP 8 2. 1-2 (of
seed-crops):

“Some seeds send both root and leaf from the same
extremity, but others send the one from the one extremity
and the other from the other. Now wheat, barley, one-
seeded wheat and in general all cereals send one from
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corresponds, the one from the upper extremity, the
other from the lower, root and stem having these
positions in the plant.!

The cause is to be found directly in their nature.
Leguminous seeds, on the one hand, since they are
two-valved, have (one may say) one and the same

each extremity, just as (Somep Scaliger : wdvra U) the seeds
grow on the ear, sending the root from the lower, thick,
extremity and the shoot from the upper extremity, and the
product of both becomes a single continuous unit. But
bean and the other legumes do not do so. Instead they
send root and stem from the same extremity, where the
seed is attached to the pod, and where they have a sort of
starting-point plain to the eye (in some it actually looks
like a penis, as in bean, chickpea and especially lupine); for
from this part in the various legumes the root moves down-
ward and the leaf and stem move upward.

“In this way legumes and cereals differ. But in another
way they are alike, in that all of them send out the root at
the place of attachment to the pod or the ear, and not the
other way round as in some seeds of trees, for instance
almonds, filberts, acorns and the like. In all seeds the root
comes out a little earlier than the stem. It happens in
cereals at least that the shoot first sprouts inside the seed
itself, and as the shoot grows the seed splits open (for all
these seeds too are in a way, as in legumes, of two parts,

‘legumes being visibly all two-valved and composite),

whereas the root is sent outside directly. But in legumi-
nous seeds this (sc. the previous sprouting of the shoot
within the seed, with consequent splitting) does not occur,
because the valves are separate, although the root comes
out a little earlier.”
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8U: altera . .. parte Gaza : p3) & Tob adrod Scaliger : éx
705 #Adov Heinsius : & 70d érépov Schneider.

4 ego (&ddvarov Wimmer) : 6 Swardy U : od Swvardv u.

5 ego : Adywr U : doBi u.

6 ical <py> Schneider.

7UT from éydproev.

1 That is, root and stem.

2 That is, at the extremity shared by the two valves.

3 That is, on the outside of the extremity.

4 Food, whether from the parent or from the seed’s own
root, must enter the seed at the same place.

268 ~

DE CAUSIS PLANTARUM IV

starting-point for bothl at their extremity? (an
extremity that is observed to be attached to the
valves as if from outside), at the place where the
valves connect with the pod. For since legumes
have their seeds in a pod, they necessarily have this
one of the two starting-points here? (for the seed
could not otherwise be fed)%; and they have the
other starting-point on the same side,® which it is
possible for them to do,® since here the seeds have
their valves continuous with one another and are
enveloped by the skin. That the seeds should have
this character belongs to their nature as legumes. 7
And so in the leguminous seed the nature of the

- plant has understandably put the two starting-

points in the same place; whereas in cereal seeds,
which grow and are enclosed singly,® and which
furthermore are (as it were) straight in shape, the
nature of the plant divided the place of emergence,
letting both emergences arise from a starting-point

5 That is, at the same end of the seed as the connexion
with the pod, but inside the skin.

6 This location is not dictated by necessity (as with the
starting-point of the root). It is a possible location since
the skin protects the germ of the shoot and the germ itself
is within easy distance of the root.

7 There is therefore no need to explore why. legumes
have two-valved seeds contained in pods.

8 That is, they do not grow as two valves enclosed in the
same skin.
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that is single, it is true, but that is on the other hand
a continuous one, and runs through to each of the
two extremities, just as at the time of sprouting
the starting-point can be seen extending along the
groove.l To conclude: we must suppose that the
reason for the difference in the place of emergence is
this.

But in both the cereal and the leguminous seed
the following feature is equally present: the root-
part is produced from the same side as that where
the attachment to the ear and to the pod is formed,
and it is these places that are the sources of the food
supply for both, the root being the source for the
haulm of the cereal and the first shoot of the
legume, the attachment to the pod and to the ear
being the source for the fruit. (We must 1nvest1gate
the case of nuts and acorns.) 2

These are the distinctions one would make in the
matter of growth from the seed.

Seed-Crops: Relative Speed of Sprouting
and Maturing in Legumes and Cereals

7.7

One would assign the rapid sprouting of 81

1 Tt can be seen because by then the seed has split open.
2Cf HP82.2,citedinnote1 on CP 4 7. 4.
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2 N¢(gAA& in an erasure) aP : 4AX’ avewor U.

31U : pgov Gaza (facilius), Wimmer.

4 U : ut et fructificetur uberius Gaza : dob’ &pa xal wAciov
(¢pépey Schneider) ¢opeiv Itali: dore wal worvkapmely
Wimmer.

5Q¢ (pafov U< : pgiov N) : pdw aP.

1Cf. HP 8 1. 5 (wheat and barley come up on the
seventh day, pulses on the fourth or fifth.)

2CP211.6;41.3;43.6;46.2.

3 Cf. Aristotle, On the Generation of Animals, i. 18 (726
a 9-11) (some things have much seed and are prolific
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legumes?! to the season, because it is milder and
more procreative than winter. But one would give
their weakness as the reason for both the season
and the speed, since it is owing to their weakness
that they are sown towards spring and that they
come up sooner, for the weaker plant (as we have
been saying)? is the more easily influenced.
Perhaps one would give the same reason or one close
to it for their abundant crop3 as well (legumes
having a greater yield than cereals)4 and for their
maturing it sooner, and not exhausting the soil but
renewing it5; for all these things (or things of the
sort) result (one may say, to put it in a word) from
weakness. For it is easy both to bring up and to
mature the weaker seed, which leads to a greater
yield accompanied by less exhaustion of the soil and
also to easier and quicker production of the first
emergence from the seed (except when a seed is

(moAdyoa) because of power, and some because of lack of
power). The word moAdyovs (“prolific,” literally “with-many
choes; a chous contained about six pints) implies seed-
crops; both the seed sown and the crop harvested consisted
of “seeds” which could be measured and compared.

4 Cf. HP 8 3. 4: “In general legumes have more fruit and
a greater yield, but the summer seeds millet and sesame
yield still more than these...”

5Cf. HP 8 7. 2: “Peculiar to chickpea compared to the
other legumes is . .. that it exhausts the soil and does not
renew it ... Of the rest the best at fertilizing the soil is
bean...”
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2 Gaza (impluerit), Itali : éxguofon U.
3 aP (modvpelic u N) : modupia U.

4 aP : dAyoyovorérepor U (8- u N).

5 e §évdpwr U ¢ (now crossed out).
6 Schneider : odoa: U.

TaP:7e UN.

8 yedpomaw <Gw> Schneider.

1Cf. HP 81.5 (of bean): “. . . for it is the slowest to come
up of all legumes, and if there is fairly prolonged rain after
it is sown, it is very slow indeed.”
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prevented from coming out by the strength of its
envelope, as bean, for the reason for the slowness of
bean to grow is the thickness of its skin; and if in
addition there is rain after it is sown, bean is even
slower to grow,! since the soil is as it were tamped
down).

In cereals on the other hand there are these
further reasons? that are agreed to make for their
tardiness of concoction and their exhaustion of the
s0il 3: their many roots and the viscosity of their
fruit. For even in trees it takes long to ripen fruit

" that is to be viscous and rid of earthy admixture 4

(and this is why wheat comes up later than barley 5
and has a smaller yield). So too in cereals the roots
are numerous and go deep and thus do more to
exhaust the soil, unlike legumes with their earthier

2 In addition to relative strength compared to legumes.

3 Cf. HP 8 9. 1-3: “Wheat and barley exhaust the soil
most ... Of the plants resembling wheat or barley the
strongest and most exhausting to the soil is rice-wheat,
since it is many-rooted and deep-rooted, and many-
haulmed ..., and of the rest oats, for oats too are many-
rooted and many-haulmed ... Wild oats too exhaust the
soil greatly and are many-rooted and many-haulmed . ..”

4Cf. CP1 6.2 and 4 8. 3 (here the fruit of legumes is
called earthier than that of cereals).

5Cf. HP 81.5:“ .. wheat and barley.come up on about

" the seventh day, barley being a bit ahead . ..”
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3 Scaliger : 7¢ U. 41U : kavdol Heinsius.
51 : raxd 8) Schneider : rdxiora Wimmer.
6 U : pévos Heinsius. Tess : Ut omits.
8 Schneider (ve:sv Wimmer) : véov U.

9 Gaza, Itali : dpas U.

1 Cf. HP 8 9. 3: “There is a difference between lightness
for the soil and lightness for human digestion. For some
are light for the former but heavy for the latter, as legumes
and millet...”

2 Legumes are sown in spring.
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fruit, their single and shallow root, and their thinly
sown seed, all this contributing to their abundant
fruit, to their being light for the soil! and not
exhausting it so much, and to the rapidity of their
concoction. For their whole power is directed
upward, and there is no counter-pull on the part of
the root; this gives us the greater yield and (with the
help of the weather) 2 the easy completion of concoc-
tion. Indeed where plants have a larger and deeper
root and woody fruit they soon exhaust a soil, as
chickpea does,3 which is why it is the only legume
that does not renew the soil 4 and needs no ordinary
land, but the best. 5

In the case of this legume its rapid maturing
(inasmuch as it matures in forty days® or slightly
more) looks unreasonable.” One would take the

8 Cf. HP 8 9. 1: “Of legumes chickpea most exhausts the
soil, although it remains the shortest time in the ground

4Cf. HP 8 7. 2: “Peculiar to chickpea compared to the
rest of the legumes is ... its not renewing the soil at all,
since it exhausts it ...”

5 Cf. HP 8 7. 2 (of chickpea): “And in general no ordinary
soil can support it, but one with black earth and that is fat
is needed.” . -

6 Cf. HP 8 2. 6: ... chickpea matures in the smallest
number of days, inasmuch as (according to some) it
matures in forty days in all from the time of sowing. In
any case it evidently matures soonest.” '

7The larger and deeper root should exert a counter-pull
and prevent the directing of the whole power upwards and
make for slower maturing.
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1 The plant’s strength would make it attract more food
and lead to the presence of excess fluid.

2Cf. CP 322. 3; 3 24. 3; HP 8 6. 5: “Rain is harmless to
pulses except chickpea; for when the brine is washed off
these perish by getting gangrenous and eaten up by cater-
pillars...”

3 Those treated in CP 4 8. 1—4.

4Cf. HP 8 7. 5: “Wheat and barley also grow from the
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reason to be its strength, whereby it is able both to
prevail over most circumstances and reach maturity
by managing without the rest, inasmuch as it also
needs very little water, just enough to let it come up,
and then supports itself. Unless the brine too con-
tributes something to the maturing by drying out
and extracting the fluid that is in excess of the right
amount.! And the brine does appear to contribute
in a way to the production of the plant and to belong
to it, the proof being that the plants grown by the
sea turn out superior and that when the brine is
washed off the plant perishes and engenders
worms. 2 (The reason why brine does this in chick-
pea alone among legumes must be investigated,
unless the brine is part of the plant’s nature.)
Such are the reasons for these matters. 3

Grains: A Second Growth 4

The only grains that come up from the root in the

roots in many districts in the following year; and they also
grow in the same year [reading adroereis with the CP; U*¢
has adro |e-r1‘7s (o from w)] from the plants cut for fodder,
another haulm springing up alongside. But the ear of such
plants is undeveloped and small. ... They also grow in
the following year from plants roughly treated and trodden
down so that nothing (so to speak) can be seen, as when an
army has passed through. Here too the ears (which they
call lambs’) are small. But no legume can do the like or do
it to the same extent.”
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! ego (cf. kepopévwv HP 8 7. 5) : omapévrav U.
2UTP: vweory U™ : fméory N a.

8 Schneider (difficiliora Gaza) : Bpadirepa U.

4 kal wap U.

5 Gaza (brevitatem), Basle ed. of 1541 : Bpadurire U.
6 ego (<8¢> kal Schneider : elva: &8 Wimmer) : kel U.

1 Cf. HP 8 2. 3: (all legumes have a single, woody root).
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following year are wheat and barley: these also
come up in the same year from plants cut for fodder,
another haulm growing up alongside the stub. The
reason is that these alone have a basis of roots pos-
sessing numbers and power, whereas in legumes the
root is single, woody! and shallow. So too with the
wheat and barley trodden down by armies so that no
trace of the plants can be seen. But in all these
cases the new ears are small and undeveloped, since
they are a second growth.

Grains: Comparative Lightness or Heaviness
of Cereals and Legumes as Food for Man and
Animals: Difficulties

There is the difficulty that legumes are heavier
as food for man than cereals, although legumes
spend a shorter time in the ground (this spending of
a shorter time in the ground being considered to
help greatly in also 2'making a plant easy to digest:
hence of wheat the three-months variety is the easi-
est to digest and so too with barley, there being a
smaller amount of earthy matter in them because of
the short time spent in the ground), whereas
animals actually find legumes a pleasure to digest,
and food even more indigestible causes them no

2 As well as in keeping it from exhausting the soil: ¢f.
HP 8 9. 1. (of legumes chickpea exhausts the ground most,
although it remains in the ground the shortest time).
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xademdrore paAlov + 1 kol mdAw & fHuiv edrat-
épyaora, TabTa ékelvois xademdraTa, Kalmep
loyvporépos odow (modAd yody &méAAvrar yop-
racbévra mupdv, kalTor TO ye@des éAdyioTOV
Eyovow).

mpds B% TadTas Tds dmoplas kal €l Tis &AAy

Vs 4 ’ \ Ay \ /
mapamAnoia TadTas kabéAov pev kal kowny THY-
¢ AaBetv xpy Thv Gpyiv, bs od mior TadTa?
mpbodopa. kaTh TS Tpodds, AN’ &kdoTols KOTA
185 Blag pioes. Gmep év moAAots pév pavepdy, éx
mhelorns 8 dmoddocws (&g elmev) Taw ye yrw-
pipwy TG 3 mepl 7G5 éAddous ol Tovs Exets éoblov-
ow, 0¢’ dv T4 &AAa Bryjorovow, ToAD pellw xal
b] 7 \ 7 b4 . L DA} 9 7, 4
loxvpéTepa T pow vra * kol ém’ dvbpdrmwy
3¢ 76 ye TowdTdy éoTw dor’ dvaipeiobar Tals
mAqyals i’ &v odfey Ao wdoyovaw, kabdmep

1 U : fuv Wimmer.

2 rquré u : Tadra UN aP.

3 [r&] Schneider : 76 Wimmer.
4ego: dAAdv U.

5 ego : fpwmar U.

1 Theophrastus apparently has in mind the wheat at
Pissangae, for which of. HP 84.5;CP 49.5;411.6.
2 Cf. Nicander, Theriaca 139-144; Oppian, Cyn. ii. 233,
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discomfort, whereas on the other hand food that we
digest easily is very indigestible for them, although
they are stronger than we (thus many animals die of
eating their fill of wheat,! which nevertheless has
the smallest amount of earthiness).

Solution

To meet these difficulties and the like we must
begin at first with a general principle applying to all
cases: that the same things taken as food are not
wholesome for all animals, but suit the different
kinds according to their distinctive natures. This
can be seen in many, but the most widely asserted
instances (one may say), at least concerning well-
known animals, are those of deer eating vipers, 2
which are fatal to other animals much superior to

deer in natural size and strength. With man too we .

have instances of some persons killed by the sting of
animals not at all fatal to others, as the persons

Hal. ii. 209; Aelian, On the Nature of Animals ii. 9; Geopon-
ica xix. 5. 3: “The deer, by drawing its breath up and in,
kills the serpent and draws it to itself’; Lucretius,
vi. 765—66; Martial, xii. 29. 5; Pliny, N..H. 28. 149: “Every-
one knows that deer are fatal to serpents; thus they pull
any serpents that are about from their holes and chew
them ...” The story rests on a popular etymology of
élaphos (“deer”) from helein (“capture”) and dphis (“ser-
pent”): ¢f. Plutarch, The Cleverness of Animals, chap. xxiv
(976 D); Etym. Magnum 326. 2; Etym. Gud. 179. 39.
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lego. 2U:uerases.

3 Basle ed. of 1541 : 7w <8¢ kafapiv> Schneider (purus
autem ille Gaza) : Tadryy 8 Wimmer.

4 [&s &mAds elmeiv] Schneider.

5 [&rA@s] Wimmer. 6 <xail &v> réme Schneider.

L Cf. Aristotle, frag. 605 (ed. Rose?®): “Aristotle says in
his Collection of Foreign Observances that at Latmos in

N
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killed by the scorpions. !

At all events when this principle is accepted, and
when we add that the brutes use earthier food than
ours, the inference is not unreasonable: that food of
theirs is the better suited to them; whereas this food
of ours is too foreign to their nature and not whole-
some, and when they are tempted by its sweetness
and the pleasure of eating to consume too much of it,
they burst.

This point, then, is general and of common appli-
cation.

Of specific application to the case in hand is the
following: the digestive tract gets filled with gas
either in all the brutes or those that possess the
third stomach of ruminants, since wheat taken raw
is flatulent and not easy to digest, and the bran still
less digestible. The unfamiliarity of the food is also
important: strange foods, even when light on the
stomach, are upsetting in large quantities.

For these reasons, then, broadly speaking, the
difference is not unreasonable, although it is taken
to be so owing to the discrepancy in strength of the
animals involved.

Light and Heavy Grains Themselves

To put it broadly in rough outline, the differences
in heaviness and lightness both for us and for the

Caria there are scorpions that do no great harm when they
sting a stranger, but drive a native to his death.”
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(Gomep &v Tals loToplais elpyTar) * kal yap 7 yb-
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! ego (cuiusque naturae Gaza : 77js xal ¢toer Exdorw olkel-
ag Schneider: 7#s katd ¢low éxdortors olkelas Wimmer):
705 kal pioews xdoTns olkeovs U : Tols kal ¢ioews éxdarys oi-
relos u.

2 aP : Bpadirepos U N.

3 ego (U has rais emovvdyyas at CP 4 11. 6, tdis moodTois
at HP 8 4. 5) : 7ots meodyyas U.

1Cf. HP 8 4. 5: “. .. but the Sicilian is heavier than the
rest of the wheat imported into Greece, and the Boeotian
heavier still. They cite as proof the athletes who can
barely consume a choenix and a half in Boeotia, who easily
consume two choenixes and a half when they come to
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other animals of the food that is suited to the vari-
ous natures is caused by the country and the air: the
produce of sunny and well-ventilated countries with
thin soil is the lightest, whereas that of cold and
rainy countries is heavier because the grain there
has more plentiful and powerful food.

This moreover is why Sicilian wheat is said to be
the strongest of all the wheat brought to Athens by
sea, whereas the Boeotian is held to be of a still
heavier character (as was said in the History),! for
the land is fat and the climate cold, and the other
produce is similarly heavy; and at Pissangae? is
found the wheat we mentioned 3 that causes burst-

Athens . . . Now the cause of all this lies in the country and
the climate.”

2 The name appears as robs Ileaobyyous (a place or people
not far from Pessinus, with which the name appears to be
related) in a letter of Eumenes II of 164-163 B.c. (W. Dit-
tenberger, Orientis Graeci Inscriptiones Selectae.vol. i
[Leipzig, 1903], no. 315 A 6). Alexander’s army must have
traversed the district on the way to Gordium in 334 B.C.

3CP49.1;49.3. Cf. HP 8 4. 5 (continuing the citation
in note 1): “Indeed in Asia not far from Bactra they say
that in a certain district the grain is so big that it reaches
the size of an olive pit, and that in the district of the so-
called Pissati [read Pissangae] it is so strong that if an
animal (reading 7s]) took much it burst, and that this
happened to a good number of the Macedonians as well.”
Cf.CP411.6.
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L Cf. HP 8 4. 5: “Now the lightest wheat on the whole is
the Pontic ... Odd and in conflict with the lightness of
three-months wheat is what happens with Pontic wheats,
their hard varieties being spring wheats, their soft, winter
wheats, since the soft is much superior in lightness to the
hard.”
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ing, which is evidently heavy to excess. On the
other hand the Pontic is the lightest and hardest! of
wheat, although the climate there is cold, because
both the seed? and the soil are lighter and the snow
helps to bring about better concoction.

That the grains themselves too play no small
part is evident from three-months wheat3 and the
varieties that mature even sooner?; since they do
not attract much earthy substance, but use lighter
food, they also make lighter work of consumption.
The season® too would appear to contribute some-
thing, as well as their not tarrying in the ground,
since they appear to be sown in the earth when it is
(so to say) in heat, and what occurs is like cooking
food by immersion in boiling water, for the grains
too undergo no half-cooking. ¢ But if some of these
rapid-growing varieties are heavy, as they say of the

2That is, the Pontic variety of wheat.

3 Cf. HP 8 4. 4: “There are many three-months wheats
and these are everywhere light.”

4 Cf. HP 8 4. 4: “There are also two-months wheats -
these are . . . light to digest and pleasant to eat.

5 Rapldly maturing wheat was sown in spring; the later
(and heavier) varieties were sown at the beginning of
winter in early November.

6 That is, imperfect boiling, which makes them sodden
and raw. Such imperfect boiling is a form of lack of concoc-
tion: ¢f. Aristotle, On the Generation of Animals, iv. 7 (776
a 7-8); Meteorologica, iv. 3 (381 a12).
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Lego (cf. CP 411. 4; HP 8 4. 4) : Awov U : Aluvov (Aelpvor?)
u: dplov N aP.

2 7qw .. . &bos ego (flos frumentis imbecillior est Gaza :
Td pév orr@des dobevés Scaliger : Tav pév dobevéorepor [dobeves
Wimmer] 16 dvfog Itali) : 7@v pev oir@des 16 dvblos U.

8 Scaliger : r¢ U.

1 Cf. CP 411. 4 and HP 8 4. 4: “For such distinctions as
these would appear to be the ones most closely connected
with the nature of the plants. Here belong the three-
months and two-months varieties and any that mature in
a still smaller number of days, such as they say is found in
the district of Aenos. This gets firm and matures forty
days after sowing; and it is said to be strong and heavy and
not light like three-months wheat, which is why (they say)
it is fed to the slaves; indeed it does not have much bran
either.”
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wheat at Aenos,! our recourse here is to find the
reason in the nature of the grain itself.
This discussion suffices for these points. 2

Seed-Crops: Flowering of Legumeé
and Cereals Compared

Legumes take a longer time flowering than
cereals3 because in cereals the flower is downy,*
and we have said 5 that whatever is weaker is every-
where sooner matured. This is why the flowers of
cereals cannot stand rain, whereas the flowers of
legumes not only like rain but are benefited by it. 6
But this benefit, to the flowers at any rate, may be

2 That is, lightness and heaviness (CP 4 9. 1-6).

3 Cf. HP 8 2. 5: “As soon as wheat and barley are set
free of the sheath they flower four or five days later and
remain in flower for about the same number of days;
those that give the highest figure say that they shed the
flower in seven days. But the flowering of legumes lasts a
long time; the flowering of vetch and chickpea is longer
than that of the rest, whereas that of the bean is by far
the longest of all, for they say that it flowers for forty days

4Cf. HP83.3. 5CP41.4;211.7.

6Cf. HP 8 6. 5: “Abundant rain is good for all crops
when they have come into leaf and are pregnant with fruit,
but injures wheat, barley and the cereals when they are in
flower, for the flower is killed. But it is harmless to pulses
except chickpea, for chickpea is killed when the brine is
washed off, getting gangrenous and eaten by caterpillars
e .CP22. 2,
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! ego : evrpegpel U : edrpadel .

2U : kapmis (fructus Gaza) Basle ed. of 1541.
3UaP(-asN): Sapbopts u.

4U : mposadterar Schneider.

1¢f.CcP22.2.

2(CP 324. 3;cf. HP 8 6. 5 (cited in note 6, p. 291).

3 The reason for the inability of the cereal flower to
stand rain had been touched on very briefly at CP 410. 1.
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incidental, because the entire plant gets well fed
when rained on,! and the situation requires replen-
ished resources for the task of completing the
formation of the fruit, the bean needing this help
most of all, because it has the most open texture
and the greatest number of flowers and fruits.
Chickpea on the other hand is killed by rain for the
reason that was mentioned. 2

(But we must deal with the difference as it
relates to cereals.3 One would give the weakness of
the flowers as the main reason, for they do not bear
up against rain but perish and drop (like those of
some trees),? sometimes getting infected with rust
(as it were), and sometimes getting too wet.)

It is reasonable moreover that there is no simul-
taneous flowering in all the parts, 5 since the process
is rendered progressive (outside of the pods)® if only
by the good feeding, some parts of the plant being
already pregnant with fruit or in flower while the
parts above are growing out, which is why some
parts are dry or fully developed, although they are
closest to the food supply, whereas the parts at the

4 As pomegranate, pear and almond (CP 2 9. 3-4).

5 Cf. HP 8 2. 5: “For the flowering of grains with an ear
is simultaneous, whereas in plants of the pod-bearing sort
and all legumes it is progressive.” )

6 Flowering is the first stage of fruiting, and the dif-
ferent seeds in the same pod can therefore be spoken of as
simultaneous in a discussion of flowering.
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I Schneider (fructificant Gaza) : wovei U.
24P, 3 Schneider : émoweorépa U.

1 Cf. HP 8 2. 5 (continued from note 5, p. 293): “For the
first parts to flower are those below; when these have shed
their flowers, the parts next to them flower, and in this
fashion flowering proceeds toward the top. This is why
vetches are pulled up with the fruit already shed in the
lower parts while the upper parts are quite green.”

~
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extremities are fresh and green.! (This is not 10.3

confined to legumes but is found in a good many
other plants as well, many flowering and generat-
ing fruit progressively? and at the same time
adding to their upward growth, which is why some
fruits are mature, some immature, and some not yet
formed.) And the lower parts are not prevented
from this by the flow of food moving upward, for the
stalk is (as it were) a substrate shared by all the
parts, from which they get their food as if from an
irrigation ditch. 3

It is reasonable then that the flowering should
last a long time in legumes and be unharmed by the
rains. But in all other matters, once the flower is
shed, legumes are (one might say) even more sus-
ceptible to injury than cereals because of their
weakness, the bean especially, since it is weaker
than the rest.

With regard to the differences of cereals and
legumes from one another let this much be said.

A Difficulty: Different Rates of Growth
Within the Same Kinds

With regard to seed—cfops belonging to tfle same

2Cf. HP 7 3. 1 (basil and heliotropion and some wild
plants); HP 7 14, 2 (anthemon); ¢f. also CP 1 11. 7 (citron)
and CP5 2. 5.

3 That is, they are like separate plants fed from the
same source: ¢f. CP111. 4.
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1UTNaP : wour’ U,

2 P : U N omit (U between lines).

3 ego (undepid dpq dxdeimew Schneider) : py dpa kaTalelime-
TacU.

4 ego.

5 uyy rplumra whiw ego (pév Tplunra Tév yevév Schneider):
unrpny ewdiy U.

296 ~

DE CAUSIS PLANTARUM IV

kind one might perhaps raise a difficulty: why it is
that all do not mature in the same length of time,
some wheats maturing in three months, some in two
(and similarly with barleys)? And if some wheats
mature in still less timel the difference with
winter-sown wheat is greater, but just as much a
difference as in the rest.

The differences occur mainly, perhaps even only,
in the seed crops mentioned. 2 This moreover is rea-
sonable: puise sown in winter would never survive,
owing to its weakness (except for some few plants;
so farmers sow vetch early 3 as well as late, so as not
to run out of it in spring); whereas barley and wheat
(except for the three-months varieties) are sown
both early and late (still, when sown late ¢ they have
fewer and weaker ears). '

This then is to be taken as a generic difference
between the one kind and the other. 5

But this difference in time is shared with trees,
for within the several kinds there are some early
members, some late, as with the vine, fig, apple and
pear.6

1 For wheat at Aenos maturing in forty days cf. HP 8 4.
4, citedinnotel on CP 4 9. 6. 2 Wheat and barley.

3 Cf. HP 8 1. 4: “But of legumes such plants as vetch and
chickpea are sown at both seasons ...” 4Cf.CP411.4.

5 Of seed crops, namely cereals and legumes; it is not a
difference between varieties within the same kind, as of
wheats. 6Cf.CP118.3.
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alriov 8 év dpdoiv 81u Tis WBlag dioews 7 dia-
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1 Gaza, Basle ed. of 1541 : kowav U.
2&.  Wimmer : evi U.
31U : §uowov Schneider. ‘

L Cf. Aristotle, History of Animals, vi. 20 (574 a 20—29):
“The Laconian bitch has a period of gestation of a sixth of a
year ... Some bitches have a period of a fifth of a year . ..
And some of a fourth of a year...”

2Cf.CP118.3-4.

3 Theophrastus does not commit himself further about
the cause in animals and trees. In the late cereals it would
appear to be a power of multiplying parts.

4 Here the distinctive natures of the slow-maturing and
fast-maturing varieties: the first has many roots (and
haulms), the second few roots (and a single haulm). Theo-
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The Solution: a Difference in Nature
Is Disguised by a Community of Name

The reason in both cereals and plants is that the
difference between early and late belongs to the spe-
cial nature of the plant, whereas the name is held in
common, as in animals is the case with dogs,! for
here too the kind is not a unit. 2

The Cause of the Difference

The cause in the animals is like the cause which
makes some plants early, some late: whether it is
heat or cold or what you will, 3 it is equally present
in the plants.

Such then is the general formulation.

The Cause Examined in Cereals in
the Light of the Observable Results

In the seed crops however the cause? can actu-
ally be seen more clearly when viewed from the
results. > Thus winter-sown ® wheat is many-rooted,

phrastus does not push the enquiry further back and ask
what causes the many-rooted character, but actually
begins at a stage below the “distinctive nature,” replacing
it by its immediate consequence, the multiplicity of roots.

5Cf. CP1 21. 4 (we must consider powers in the light of
their results).

6 Actually autumn-sown, but there is no such compound
in Greek.
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1 ego (8AryordAapos Gaza, Itali : od modvkdAapos?) : movkd-
Aapeos U. 27 : 8ué7. Schneider.

8 ego: & <piv> aP.

41U : BoAepwrépav Schneider.

51U : avaBpops Schneider.

6 Schneider : imopeiva: U.

1 Cf. HP 8 4. 4 (3-months wheat is single;haulmed).
2 The few roots and single haulm.
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and after first approving its power by producing
many roots goes on to approve it by producing many
haulms (since it is a many-haulmed variety too).
Three-months and two-months ‘wheat on the other
hand is a kind with few roots and a single haulm,?!
which is why it at once directs its growth upwards
and rapidly matures: the task with the fewer items 2
is more easily accomplished.

This also is why winter wheat has a big yield, 3
spring wheat a small one and why spring wheat is
light on the stomach, winter wheat heavy, attract-
ing as it does a greater amount and muddier type of
food 4 (as we said)?; and the rapid springing up of
the other kind is quite in order, since the roots are
too few in number to delay it.

Inhibition by the Season

The season too contributes greatly to the result:
thus many-rooted wheat, if sown in the spring sea-
son, comes up more rapidly and with fewer haulms,
and the ear is small and has few grains; three-
months wheat, on the other hand, if sown early, ¢
would never survive, it is too weak.

3 1t has many haulms (and ears).

4Tt has more roots; the attraction is therefore stronger
and less discriminating.

5CP49.4.

6 In autumn.
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An Untoward Result

The result is odd and in conflict with our exposi-
tion if rapid-growing wheats are heavy, as they say
at Aenosl of their forty-day variety, since we must
fall back on the distinctive nature and put the
heaviness there. We observe that this nature
includes important distinctions in a number of
matters, distinction in germination and maturing,
in the special conformation (as largeness, smallness
and shape), in the great or small quantity of the
bran, and finally in ultimate utility to man, whether
as food or as feed.

The Country Causes the Difference

But perhaps the countries even produce the

varieties (either all the varieties or some), since -

countries bring about a certain assimilation to
themselves or at least produce in the wheat a cer-
tain difference, useful for meeting the new require-
ments, just as Thracian wheat is many-coated? and
a late sprouter, both results being due to the Thra-
cian winters. Hence Thracian wheat, sown early in

LCf.CP49.6;HP84. 4.
2Cf HP 8 4. 8: “. .. some wheats have few coats, some
many, like the Thracian.”

8 8éov yphaipos ego: aexpyoyuos U : xphowos u: dxphowos
N : éypriorprov aP. INaP:&emp U.
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6 Wimmer : raZs U.
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other countries too, sprouts and heads too latel;

and again wheat from elsewhere, sown in Thrace,

sprouts, 2 ancient habit having by then (so to speak)
become nature.3 Indeed both the wheat reported to
cause bursting (as at the place called Pissangae4 in
Asia) and the wheat kernels reported to be as big as
olive-pits ® owe these powers to the special character
and nature of the country and would not retain
them if introduced elsewhere. For what is saidé of
the vine, that there are as many kinds of vine as
there are of country, is true in general, and no less
true of other plants if one includes the air with the
country. For it is this that accounts not only for the
disparities in the crops when countries are planted
from the same plants, but also for the failure to pro-
duce any (when the country will not bear them).?
For when something comes about as the result of
two or more things® possessing power, the whole

1 Cf. HP 8 8. 1: “Grain taken from countries with-severe
winters heads too late in places where grain comes up
early, and so perishes from drought unless saved by rain.”

2 Instead of remaining dormant, like Thracian wheat.

3 Cf. CP25. 5 with note a.

4Cf HP84.5;CP49.5.

5Cf. HP84.5.

8Cf.HP25.7. )

7 Cf. HP 4 4. 1 for an attempt to plant ivy in Babylonia.

8 The plant is due to (1) the seed and (2) the country
(and air). :
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1 For the importance of numbers in deciding a similar
question cf. CP217. 3 ad fin. )

2 CP 4 11. 6 (“if one includes the air with the country”);
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necessarily varies with the differences in its sources
(and this also happens in animals; for animals get
differences due not only to the male and the female
parent but also to the country and air, in short to
their food). From this second source moreover arise
peculiarities within kinds, and we often find that
what was contrary to nature has become natural,
once it has persisted for some time and increased in
numbers.!

This point, then, is general and of common appli-
cation. But the differences within the kinds of

grains are brought about by the causes mentioned ?;

so one would give the air as the cause for earlier
ripening in some places, as ripening is said to be a
month earlier in Egypt than in Greece,3 the air in
Egypt being mild and nutritious.4 Indeed in gen-
eral we must lay it down that the place to look for
the causes® is these two things (as we said)®: air
and soil. So in the case again of what results at

3 Cf. HP 8 2. 7: “Country differs from country and air
from air in effect on maturation as well. For some coun-
tries are held to produce in less time, as Egypt most
markedly among the rest: barley there is harvested in six
months, wheat in seven, whereas in Greece barley is har-
vested in the seventh month (but in most districts in the
eighth), wheat still later.”

41t is foggy and laden with dew: CP 6 18. 3; HP 8 6. 6.

5 That is, the causes proceeding from the country (CP 4
11. 6).

6 In the passages cited in note 2.

307

11.8




11.9

11.10

THEOPHRASTUS

ThHs Zikellag, 1 dore Tov YoraTov omelpovra Oepi-
lew dua Tols mpdiTols, €l THY Xpoy GrooTéoy
bs ebrpogov, 6 yap anp mapamArjoLos.

70 yop 3y looypovely 16 oméppara, kabdmep
kal 70 {@a, mapd wlow, omoacody odons ThHs
dpas, 2 o0d&v dromov. &keva pev yop év EquTols
yel Tas pyas TS KuplwTdTas, TO 8¢ oméppa Kal
S\ws &v 7@ dépt paMdov, €l B¢ wf, Tds ye mpos
BAdoTnow, kal 8Aws yéveow kal owadopdy. 8 Bué-
mep olov &v ) 70 €70, drodovlel kal Ta T@Y Kap-
w@v, & Te Tols dAows, kal v TH mpwibTyTL KAl

SfubTyTe.

A \ ré \ \ k) / 7
obudwrov 8¢ Tpémor Twa kal ov wéppw TOUTWY

kol 76 pY) KkwetoBae mpéTepov prjTe oméppa pndev
4

4 1) \
pihre dutdy, AN kaTd TR olkelav Wpav.® O Kal

~ [44 X /
favpdleTar mepl TéV omeppdTwy, 6Tt Sapéver

! ego : edéoews U.

2 ego : ywpas U.

3 Gaza : duaghopdr U.
4 Heinsius : yépav U.

L Cf. HP 8 2. 8: “It is . . . said that in Sicily at the place
called Mylae ... the crops sown late mature pretty fast:
pulses are sown for six months, but the farmer who sowed
in the last month harvests his crop with those who sowed
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Mylae in Sicily,! where the last sower harvests his
crop with those who sowed first, we must trace the
result to the land and its fertility, since the air is
much the same as elsewhere in those parts.

For it is not at all odd that grains do not behave
like the animals and take the same time in all
places for their gestation, whatever the character of
the season when the seed is sown: animals have
their most important starting-points in themselves,
whereas the seed of the plant gets its impulsions in
general from the air (at least the ones that make it
sprout and in general bring it to birth or destroy it).
This is why “as goes the year, so goes the corn”2
both in other matters and in that of coming up early
or late.

A Related Problem: Why Seeds Suruvive
Until Their Time

In agreement with this in a way and not far
removed from it is this: that no seed and no plant
begins to stir before its proper season.? This has
aroused surprise in the case of the seeds, because

first ...” (At Mylae one can sow five months later

- than the first to sow elsewhere in Sicily, and harvest the

crop at the same time as they.) )
2 A paraphrase of the proverb “The harvest is the year’s
and not the field’s” (CP 3 23. 4; HP 8 7. 6).
3Cf.CP110.6;HP71.7; HP710.1.
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! ego (rorov Schneider) : rodro U.

2 Wimmer (arborum in his translation) : &vfyxe U.

3 ego (cf. HP 8 8. 7 &épos xatdoTaois Tis; did 7ov dépa rcal Tds
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orlatercf, HP62.6;64.4;65.1;65.2;65.4;710.1.
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some of them survive until summer?! and do not per-
ish, in spite of the many rains and spells of fine
weather in the interval; as for their not sprouting,
this is less unreasonable, since they do not have the
properly tempered weather. But we must take the
cause to be in a way the same: the nature of the
plant stores the seed away against both eventuali-
ties 2 in the strength of the enclosures. For we see
that some seeds are woody (as in trees), some have
many coats, and others have similar protections.

These matters; then, depend in a way on the
nature of the plant as well.

A Pfoblem: Ready and Stubborn Seeds

Touching seed-crops, how do the ready and stub-
born 3 ones arise? Is the difference due to the coun-
try or to a certain settled state of the air or else to
something in their character? And is it present in
all kinds of seed crops or only in some (for it is
believed that it occurs especially in bean and len-
til)4? Tt often happens that a field bears ready seeds
at one time, stubborn ones at another, although the

2 Destruction and sprouting.

3 A ready (or easy or yielding or biddable or responsive
or cooperative) seed is one readily softened by boiling (CP 4
12. 2); the stubborn (or intractable or obdurate or
uncooperative) one tends to remain hard. Cf. HP 8 8. 6-7.

4Cf HP88.6,citedon CP412.13,
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L Cf. HP 8 8. 7: “Again a certain settled state of the air
causes this sort of difference (i.e., that between ready
and stubborn seeds); proof of this is that the same farms,
worked in the same way, now produce ready seeds, now
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farming has been the same?!; and that of adjoining
fields, separated by the breadth of a furrow, the one
bears stubborn seeds, the other ready?2; and, turn-
ing to the seeds, that the stubborn seeds sometimes
produce ready ones, the ready sometimes stubborn
ones. In emergence from the seed and sprouting,
and in the stoutness and productivity of the plant,
nothing distinguishes the stubborn sort as having
suffered from any disease or hardship.

A Preliminary to Solution: The Meaning
’ of the Terms

About these matters and any others that touch
on this difficulty we must begin by saying that the
distinction of ready and stubborn is made with
reference to the exposure of the seed to fire and the
loosening of its structure, and broadly speaking
with reference to human consumption, the seed that
is easily loosened and quickly altered by boiling
being ready, the seed not loosened or altered or
altered only slowly being stubborn. Each will have
this character under the following conditions: the
one if it is open in texture and soft, the other if it is

stubborn.”

2Cf HP88.7:“ .. and of farms some lying next to each
other and similarly situated and with no difference in soil
bear the one ready seeds, the other stubborn, sometimes
with a furrow’s breadth between them.”
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b .

rias TadTa ovpPalver.

70 pév odv Gmdody éxelvo, kal aAnbés (6 kal émrl
~ ’ o C R v \ \
T&V TpéTepov elpnTar) * BudTL TaPL THY TpodRy TA

1 2

ToLdTe YlveTal TAvTA, T MOV TE KAl TOOTY

€lvar * peblotnol yap adry. ® ovpBalver yap T pév
év Tois dAeewols Kal 8La:<6'}rpots kal Aemrroyelols
kal HAwBéAois koldny Te THY Tpody Kal edra-
TépyacTov Exew, dote kal 10 EvvioTdpeva pova
kol padaka yiveodar.

i TodTO Yap Kal T& Aduvia* Tepdpova, diéTe
TowadTa T0 éddey (70 yap SAov TR YRy Tepdpovd
Twes kadobow THv TowdbTny, év B¢ TH Tepduovi
daot ylveobar <repdpova>°®) * Tepdpova B¢ kal Td

u: molar U. 2yu: wéoqp U.  3aP: adripy U (-
U9:adrpu:adrf N, 4U«:A-U2e,

5 added by Schneider (following Gaza) after repdpov: :
placed here by me.

! The causes are different characters in ground, air and
seed.
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close in texture and hard; for the former will then
admit the heat and fluid that bring about the loosen-
ing, and the latter will not admit them but keeps
them out by its close texture and hardness.

The “ready” and the “stubborn” being dis-
tinguished in this way, we must consider the nature
and character?! of the causes that bring them about.

(1) Causes in the Types of Ground

Now that bald statement (which we also applied 2
to earlier problems) is not only bald but true, that
all such differences 3 arise from difference in quality
and quantity of food, since it is the food that changes

" the character. For it happens that in warm, well-

manured, light and sunny ground the plants get
light and easily processed food, so that the seeds
that are formed are open in texture and soft.

So the reason why Lemnian seeds? are ready is
that the soil of Lemnos is of this character® (some
persons even go on to call such ground “ready,”
asserting that seeds “come out ready in ready
ground”). The seeds are ready in Egypt too, both

2CP 4 9. 4 (explaining lightness and heaviness), CP 3
17. 7 (explaining the change from acid to sweet).

3 Difference of character in the same plant, not differ-
ences that make another plant. :

4 Not mentioned elsewhere.

5 The ground of Lemnos is covered with volcanic ash.
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méier * 816 kal T8 xompi{dueva mpoTepely daow
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\ ; ’ NS I} ~ ~ \ /
Tds altiog Tepdpova * Ta 8 év 7 Yuxpd xal mel-
pa’ kal yMoype kal domep kepapéa,? kal Ere By
~ bl
T Aetpwria kol édidpw kal EXDBeL, mdvTa [Tepd-
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PAis mukvd Tet

kal Bapéa kal okAnpd, ToD pew-
dous Te ToAA0D kal Tob uxpod raTauyvuuévwv
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(7 yop By mHéis kal ) mhkvwors éx TobTwy, € dv-
mep kal 1) okAnpéTys) * &v 8¢ Tols EAddeow Kal éd-
U8pots dxpela 76 8Aov * od yap évdidol Bpexdpeva,

! Coray (spissa Gaza) : mucpd. U.

2 ego : kepapia U. ‘

8 ego (Omnia haec incoctilia Gaza) : mdvra (mdvr’ Schnei-
der) drepdpova Scaliger.

47U : 8¢ Schneider.

1 That is, the warm climate.

2 Manureis hot:¢f. CP36.1.

8 That make them open in texture and soft (CP 4 12. 3);
except for the seeds of Lemnos and Egypt they have not yet
been actually termed “ready.”

4 The stiffening comes from the cold, the closing of tex-
ture from the earthy.
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because of the ground and because of the air, since
heat is favourable to readiness (and to concoction in
general, which is why plants receiving manure are
asserted to mature some twenty days ahead of those
receiving none). 2

The seeds, then, in warm and light ground are for
the same reasons 3 ready; whereas the seeds in cold
and rich and viscous ground, that consists (as it
were) of potter’s clay, and again in meadow land and
land with surface water and swampy, are all of
them, owing to the great quantity and strong qual-
ity of their food, close in texture, heavy and hard,
since a great deal of the earthy and cold has entered
into their composition (for the stiffening and closing
of texture come from these,4 and from these in turn
comes their hardness), and in swampy land and
land with surface water are simply useless, since
they do not give when immersed in water, and this

5 Useless that is for cooking (and human food), and
hence stubborn; the ones just mentioned have only been
called close in texture, heavy and hard, and this may not
have excluded the possibility of cooking some-of them.

6 That is, the amount and strength of the fluid in them
is so great that it is not affected by the water in which they
are boiled. Cf. Aristotle, Meteorologica, iv. 3 (380 b 20-21)
(the fluid in things boiled is brought out of them by the
heat in the cooking water); iv. 3 (381 a 4-8) (to be capable
of being boiled things must be capable of being thickened
or becoming smaller in amount or heavier).
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is why they are fed to the pigs.
These, then, are the causes (one might say) that
come from the types of ground.

(2) Causes in the Types of Air

Since rain and the air also cooperate in the type
of feeding, the seeds tend more to become stubborn
in rainy spells, the food being then more copious and
so0 more unconcocted (for the same result, one might
say, occurs then as when the food comes from
ground with surface water)l; again the seeds are
more stubborn when the coldness of the air is of a
damp sort and not windy, since under these condi-
tions the air will produce stiffening 2 and closing of
texture.

The Problem Solved by the Two Kinds of Causes

Now that the causes have been distinguished
into these two3 there is nothing to prevent (1) the
same field from bearing ready seeds at one time and
stubborn at another, 4 when the weather conditions
are not similar but the opposite, and (2) crops
separated by a furrow’s breadth from becoming the
one ready, the other stubborn, when the ground is

1CP412.4.
2Cf.CP512.7 and CP 4 12. 4 with note 4.
3 From the ground and from the air. 4CP412.1.
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§ 7 lines 14 Cf. Plutarch, Quaest. Conv., vii 2. 3 (701 D)
(continued from CP 4 12. 8): kail 6 péyiordy éote, T0b Kudpov
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of the one character in the one field, of the other in
the other. For just as with veins in a mine, so in cul-
tivated land we must suppose that different kinds of
soil extend alongside one another, so that although
the weather conditions are the same, the different
soils, by the powers that distinguish them, produce
the difference in the seeds; and that sometimes even
in the same field a small portion belongs to such a
different vein. So too if coldness of air or wind
should strike of a sort to produce stiffening in the
whole field (or in a portion, this also happening
when the cold kills, because the wind by-passes one
spot and overflows another).

(8) A Cause in the Seed Itself

Again there might be a dissimilar disposition in
the seeds themselves. For the weaker ones are evi-
dently the more easily affected, and weakness could
also arise naturally, by the seed’s undergoing a cer-
tain change within itself. 2 .

This is why there is nothing to prevent, among
beans on the same stalk, the one podful from being

1¢f.cps512.10.
2 And not attributable to the soil or air.

1aP:kat UN.

2 ego: raw U.

3 pév <repdpova, T@v 3¢> Itali (after Gaza).
40U : 7w doBiv u. ‘
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1 THs <¥'> aP.
2 ego (¢xet Heinsius) : &om U.
* 3 uxpdv <ekel 76 mvetpa> Itali (after Gaza).
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stubborn, and so with the beans in the same pod, as
some assert (supposing the assertion true); for it is
possible for the one bean or podful to be weaker, the
other stronger. As for the weakness of the bean, one
could take the following as further proof: that the
bean alone, it is believed, changes its colour from
light to dark.

Other Cases of Readiness and Stubbornness
Explained by These Causes

But that what makes the seeds stubborn is a stif-

fening and closing of texture brought about by cold
is attested by what occurs to the beans at Philippi.
A very cold wind rises there and blows on the beans
during the winnowing too.l If it blows on them as
they lie threshed on the threshing floor among the
chaff and stripped of the pod, they do not change but
remain ready, for they are sheltered partly by the
chaff and partly by their contact with one another,
and then too by the warmth of the ground. Whereas

L Cf. HP 8 8. 7: “At Philippi if the bean when it is being
winnowed is caught by a local wind, ready beans become
stubborn.” :

4 Axpapdvos emywépevor Plutarch : drepapoves T yworras
pop ywip paps 2

5yciUe,
6 Schneider : arpfadwpevors U : dmoxepévors Plutarch.
7P : dMdrepapoves U : 4AX’ drepdpoves u N a.
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if the wind catches them off the ground, the wind
has greater strength and enters and stiffens them
when they have no shelter on any side; and at the
same time the seeds then reach their weakest state,
since they are now for the first time divested of the
chaff and of the warmth that had hitherto enveloped
them, and it is the great changes that have the

. greatest effect.!

But if the beans are winnowed after an interval
and have had time to become (as it were) firm after
the threshing, the wind now does them no harm,
since even the skin round them has got stronger.

But that leaving the threshed beans lie in the
open much longer makes them stubborn (as some
assert) is not unreasonable, since they evidently cool

" off more than is good for them and at the same time

get too hard. 2

It accords in a way with this that rain right after
the sowing makes them stubborn, for it catches the
seed at a weak moment, engaged in sprouting, and
chills it; and although the occurrence does no harm

1 One may suspect that the labourers preferred.to await
a warmer wind for the task of winnowihg and devised this
excuse for the delay.

2 The cold wind carries the fluid away with the heat: cf.
CP 5 12. 6. The hardening is observable; the cooling is
inferred. ’

8 U : &guow Gaza (exortum), Heinsius.
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1 Of the bean-plant; powers cannot be observed directly,
and must be seen in their results (CP 1 21. 4).
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to the productivity of the crop, it spoils the crop for
cooking purposes. But the power! works on dif-
ferent results2 and for different ends,3 and so it is
not unreasonable that one character should be
present, the other not,* since only then does the
seed fail to sprout and fail to bear (or else grows
poorly) when the damage affects its power of repro-
duction.

Nor is it unreasonable that stubborn seeds
should at the next sowing produce ready ones, since
readiness is no unreasonable result of the same
causes when they have taken on (as we said)5 the
opposite character; hence, if air, rain and ground are
in the opposite state, what is to prevent the seeds
from changing too?

If it so happens that ready seeds are more
shrunken in the skin, whereas the stubborn ones
are fitted tightly by it (as some assert), and if when
the pods open the ready seeds change colour
whereas the others do not, and if the seeds that
are harvested in a more succulent condition-turn
out to be readier (for this too is asserted), there

2 Production in the one case of a fertile, in the other of a
cookable, bean.

3 A fertile seed serves the plant, a ready seed serves
man.

4 That is, that the seed should have the character of

- being fertile, but not that of being ready.

5CP412.5.
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is nothing odd. For the tight fit of the skin is a
matter of hardness and stiffening and plumpness,
and none of these characters is out of place in stub-
born seeds; and undergoing no alteration! when
exposed to the wind points to a certain hardness and
immunity to being affected, whereas to undergo it
points to the opposite; and not to be harvested in a
succulent condition points to a greater hardness and
stiffness, and what is very hard is not easily
loosened by boiling.

Some say that if this non-succulence also occurs
on the threshing floor the seeds become stubborn,
but here at least the assertion is not very convinc-
ing, for dryness from exposure to the sun makes the
seeds less succulent and palatable to be sure, but
does not make them the less easy to boil, but easier:
thus bruised seeds after being set out in the sun are
said to be more quickly softened by cooking. Still,
even if this further assertion is true, it does not
conflict with what was said before. 2

Nor is there a contradiction if seeds kept long in
storage tend more to become stubborn: under these
conditions too it happens that they get drier, both
through the agency of the surrounding air® and by
the evaporation of their fluid, which takes their heat

1 That is, alteration of colour.
2CP412.11 ad fin.
3 Which chills and thereby dries them.
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- 1¢f.CP11.3.
- 2Cf.CP414.5;518. 2.

3 They must change to something worse because they
cannot get better; they have as it were reached the end of
the line. Cf. CP518. 2.

4Cf. HP 8 8. 6: “The terms ‘ready’ and ‘stubborn’ are
used only of pulses, but it is not unreasonable that the like

330 ~

DE CAUSIS PLANTARUM IV

along with it.!

It is reasonable that the ready seeds among them
should also get worm-eaten sooner and to a greater
extent, since they are not only sweeter than the rest
(and sweet things breed worms more), 2 but they are
also concocted (and concocted things too are quicker
to change to something else).3

These matters too, then, would have the causes
mentioned.

Two Notions about Readiness and Stubbornness
Are False, and These Causes Do Not Apply

That bean and lentil are the only pulses (or
indeed the only grains) that become stubborn we
must take to be false. The truth is that we test bean
and lentil most of all by our way of using them for
food and so assert that they alone get stubborn,
because we prepare the rest by grinding but use
these seeds entire.4 This is no small difference,
since if we reduced bean and lentil to meal, like the
rest, their stubbornness would not be so evident;

or the same should also occur in cereals, but is not so evi-
dent there because we do not prepare them in the same

way. Indeed it is not equally apparent in all pulses, but is

mainly spoken of in connexion with beans and.lentils,
whether these are the seeds most affected or whether the
effect is more apparent because of our way of preparing
them.”
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stubbornness in any case is apparent in chickpea too
and the rest when they are boiled whole. If it is still
more apparent in bean and lentil, this too is not
unreasonable, since these are weaker (one may say)
than the rest,! and what is weak is more suscep-
tible.

The popular notion that a seed “that strikes the
hoof” becomes stubborn? is, one fears, much too
naive. Thus a stone, and the seeds often collide with
them, is harder than a hoof; and even if there is no
collision with a hoof, no oxen being used by the
farmer in his ploughing, the seed becomes stubborn
none the less.

Let this suffice for the discussion of these points.

Stubbornness For Sprouting

In plants of the same kind where some do not
come up with the rest, but much later (as we said of
beet), 3 the cause is similar to stubbornness: just as
some seeds are stubborn about boiling (and cooking
in general), so some are stubborn about germination
and sprouting, the stubbornness here being a cer-
tain immaturity of the seeds (and similarly with all
plants in which the delay occurs). -

1 For the weakness of bean ¢f. CP 212. 5.

2 Cf. Plato, Laws, ix, 853 D; Plutarch, Table- Talk vii. 2.
1-3 (700 C-701 D); Geoponica, ii. 19. 4; 3v. 1. 27.

3CP43.2;¢f CP217.7;486.1.
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1The yield in meal is calculated by comparing the
volume of meal or flour with the volume of grain from
which it was ground. This is distinet from what we
render as “a big yield” or a “small yield,” since these are
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These matters need investigation.

Seed Crops: Differences in Consistency,
Yield of Meal and Excellence as Food

We pass to greater strength and succulence,
greater or smaller yield in meall and superiority or
inferiority as food.

(1) Due to the Country

In some plants the difference is due to the country
(as we said),? because the country makes them
drier, of closer texture and more compact, as moun-
tain districts do this more than the plains and still
more than rainy districts, since they are better ven-
tilated and more nearly provide the right amount of
food. i

(2) Due to the Air

In grain from the same country the greater. yield
of meal depends on the tempering of the air, since
it does not necessarily follow, when the crop has
kernels of the greatest number and size, that the
yield in meal is greatest too, but for this a different

computed by comparing the amount of grain sown with
the amount harvested and winnowed.
2CP321.1.
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L Cf. HP 8 8. 2: “When there has been a year with good
weather the grain also yields more meal. At all events the
barley at Athens yields the most meal, Athens being the
best barley producer. This happens not when the barley is
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condition is required.

(8) Due to the Farmer

Hoeing too is held to contribute much to a greater 13.3

yield in meal, and so too the harvesting of the seeds
when they are still juicy, since after all the fluid has
been exhausted they are not only inferior as food but
smaller. Farmers harvest pulse when it is still juicy
also to be able to gather it, since they say that the
seed falls out when dry.2 Lupine on the other hand
is harvested in the early morning, when summer is
already at an end and the air is getting rainy, for if
you handle it before this time the seed jumps out
and cannot be found. 3
These are matters for the farmer.

Seed-Crops: Special Effects of Wind and Rain
To the realm of nature en the other hand pertain

most plentiful but when it gets weather with a cértain
blend of qualities.”

2 Cf. HP 8 11. 3: “They harvest legumes when still juicy
to collect them more efficiently and easily, for the seeds
quickly drop out otherwise and get dry and broken; and
they do the same with wheat and a certain kind of barley
because they make better meal when not dried out.”

3Cf. HP 8 11. 4: “When left unharvested wheat keeps
best, and lupine still more; for they do not even harvest it
before there has been rain, because otherwise the seed
jumps out when you harvest it and is lost.”
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such matters as these: that winds make the seeds
plump, and northerly winds do so more than the
rest, and so in general whatever regional winds are
cold, the winds of the opposite kind destroying
them; and the cases where the crop is lost from
unseasonable rain or wind (as was said! about the
chickpea in flower). The bean crop is lost if a strong
and steady wind comes up while the bean is in
flower, wheat and barley even after shedding their
flower if the wind catches them while the seeds are
still fluid, 2 for the fluid evaporates and the plants
are shaken empty of their grain by being buffeted
against one another.

When rain comes as the seeds are reaching matu-
rity it has opposite effects on wheat and barley: it
injures barley but helps wheat instead. For barley
is naked and in general weak, but wheat has several
coats and is closer in texture and stronger; so that
barley needs little food, indeed (one might say) only
what comes from the air, whereas wheat needs
more. Furthermore, since wheat is stronger, it
succeeds better not only in mastering the food 3 but

2 Cf. HP 8 10. 3: “Both wheat and barley are also killed
by winds, when caught either in flower or just after they
have shed the flower and are weak, and barley more espe-
cially, and often when it is already getting plump; if great
winds arise and last for some time, for they dry and wither
it, and some call this getting ‘wind-blown.””

3 That is, the rain water.
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in concocting it, and indeed does not even absorb
much of it because of its close texture and coats;
whereas barley absorbs it in a greater amount,
being in its nature of open texture, and is too weak
to concoct properly what it absorbs; and when it has
thus become fluid, the sun extracts together with
the added fluid the native fluid, which is drawn
away with it; and again, the winds by their buffet-
ing are more destructive to it because of its weak-
ness.

A Problem about the Mature Wheat and Barley

Another problem! is this: why, when the cereal is
plump and one might say dry (as it were), 2 yain, far
from improving the crop, makes it worse; but cereal
that has been reaped and heaped into piles gets
plumper and so improves, and some farmers even
sprinkle the pile?

Solution

The reason is this: in the first case the cereal gets
drenched and the sun comes out again and removes

1 The first problem (though not called one) was dealt
'with in the second paragraph of CP 4 13. 4 and the chapter
following.

2 After shedding the flower wheat and barley were
“fluid” (not firm or rigid): CP 4 13. 4, first paragraph ad fin.

341

13.6




13.7

THEOPHRASTUS

e g .
UypéryTa Kkal loyvaive 1 8rav 8¢ els Owpods?
-~ 4 7 N
owrelf, owwkpdleTal 7€, Kal § dvayouévy
bl I3 \ A =
arpls, Aemrry kal mrevpaTwdns oboa, mapeLodie-
Tat kal adpiver Tods Sykovs.
3\ ~
TadT6 B¢ TobTo oupPalver kal dTav eis T ol-
7 3 ~ .y \ ~
kia® Telf xIdnv, 816 kal 76 émipeTpov ToLel *+ TOV
\ b A \ k] z. A \ b} / \
yap aTRoY TOV GribrTa, AemTov SvTa, OéyeTar, Kal
\ ~ bl 2
dwa TodTo €ls Pdlfos kaTaBdAAovow, Smws wAéor
&‘ Vt/ 4 A 8\ ~ 8 / A Y \
9. mdvra 8¢ Tabra Swonualvel, kal €Tt mpos
7 [ ] ~
TodTos §) éuBaddopéry yh kal dkomov mapéyovoa
A ) 8/ \ oo 8 4 s 2 e
kal avodiokovoa, kal 6Tt ddvatal Twa 8 adrdv
o ! ~ P~ Y
Ekew S Tpodiy dvev Taw pulav, 8ev wal f Hmd
78V TvevpdTwy Kkal Tod dépos odk dAoyos.

§ 7 lines 2-7 Cf. Plutarch, Quaest. Conv. v. 5.1 (676 B)
(after a reference to Theophrastus): &t 8¢ kal kaTapyvupéey

(sc. &pyidos) mpds otrov émiperpov morel Bayfiés, adpdvovoa kal -

S / \
dioyroboa 5 BeppdryTe TOV TUPbY.

v

1 Scaliger : {oydve: U.

2y : fwopods U N aP.
3uP:olkela U : olxeia N a.
4évlpu:dv el UN aP.
5u: ke U.

342

DE CAUSIS PLANTARUM IV

the native fluid with the rain and so shrinks the ker-
nels; in the second case dampness is produced in the
pile and the vapor that arises, which is thin and like
pneuma,l penetrates the kernels and makes them
plumper. 2

The same thing also happens when the grain is
dumped in store rooms, and this is why it gives
“cood measure”: it absorbs the vapour that arises,
which is thin, and for this reason the grain is piled
deep, to let the vapour rise further. All this and the
further circumstance that earth3 thrown on the
grain keeps it from getting worm-eaten 4 and makes
it swell indicates that the kernels can also attract a
certain amount of food by themselves, without their
roots, and hence their also being fed by the winds
and the air is not unreasonable.

1 Warm and expansive gas.

2 Cf. HP 811. 4: “This is why they heap both wheat and
barley in piles, and they are considered to get plumper ina
pile and left unwinnowed.”

3Tn this connexion Theophrastus (according to Plu-
tarch, Quaest. Conv. v. 5.1 [676 B]) speaks of clay: “further-
more when it (sc. clay) is mixed in with grain it produces
abundant ‘good measure,’ making the wheat plump and
bulky by its heat.”

4Cf HP 8 11. 7: “There is also held to be a kind of
earth in certain countries that when sprinkled on the
wheat preserves it, as the earth at Olynthus and at Cerin-
thus in Euboea .. .”
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Seed-Crops. Diseases: (1) Rust

Rust is no less common to the rest but attacks
cereals more. Further it attacks barley more than
wheat! for several reasons: barley is more naked
(whereas wheat has several coats); barley leaf is
closer to the place in the ear from which it heads,
and the leaf is where the rain water remains, so that
when the fluid decomposes it is better able to infect
this part; the barley ear is (1) more erect and (2) of
closer texture, so (1) the water does not run off so
easily (which is why it is good for the ear to bend), 2
and (2) the disease destroys more quickly what is of
continuous texture, whereas open texture, besides
its other advantages, 3 lets the water through. The
same cause that makes barley more susceptible
than wheat makes white barley more susceptible
than the other kinds, since it has all these charac-
ters to a greater extent than they do.

Of pulses bean gets rust most, both because it
has many leaves coming from many parts, and
because it is sown thick, and because it most of all

more liable to rust than pulses, and among cereals barley
more than wheat; and among barleys some kinds more
than others, and most of all (one might say) Achilles bar-
ley.”

2Cf.CP322.1.

3Tt is not so quickly destroyed and is (¢f. CP 1 8. 2) in
general conducive to growth and feeding.
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draws the water into itself because of its open tex-
ture, and furthermore because it has its fruit closest
to the ground (for the lower parts of a plant get rust
the most because of the lack of ventilation). And
this holds of all legumes in general that have these
characters.

‘Rust is a kind of decomposition?! of the fluid that
collects on the surface. For this reason it does not
occur after heavy rain, since the fluid washes off;
but if there have been drizzles and heavy dews
followed by sunshine and no wind, decomposition
takes place (which is why there is less rust in well
ventilated! and high ground, more in hollows and
where there is dew). Again there is more at the full
moon, 2 because the heat of the moon also contri-
butes! and the air is in general moister.

Of all seed-crops the pea is the most delicate. It
is susceptible to rust because it is many-leaved,
branches out at the ground, and grows well (filling
out the space round it even when sown thin); and it
is susceptible to cold spells and frost because it has
weak roots.

Seed-Crops. Diseases: (2) Grubs =

It is wheat3 and chickpea that only .or mainly

3 Cf. HP 8 10. 4: “Wheat is also destroyed by the grubs,
one set as soon as produced devouring the roots ...”; cf.
also CP 3 22. 4.
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mepl O¢ 7w Bepwdv omepudTwr (olov onoduov,

1UTN aP : &pépwbos U .

2 Scaliger after Gaza : ¢o7 d» U.

3 Gaza, Schneider : wepuravds U.

4 gméAwrar ego : oxwAné U (from ~i£ from -pf).
5U : yevduevos Scaliger.

6 ego.

7 ego : adrés U.

1Cf. HP 81. 5 and CP 3 22. 3; in both passages Theo-
phrastus speaks of “caterpillars.” Cf. also HP 810.1: “The
diseases of seed-crops are some common to all, as rust,
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get grubs.! But the two do not get them in the same
parts, chickpea getting them in its fruit, wheat
getting them in its roots, and both getting them
because of their sweetness; chickpea when the brine
is washed off (as we said),2 wheat when the root
gets wet.3 Sweet things as they decompose breed
animals, for wheat is sweeter than barley (which is
why its bran is more palatable). The wheat perishes
in the process of birth or when the second grub has
consumed the food in the haulm so as to destroy the
whole ear or one side of it. 4

These occurrences and the like count (as it were)
as diseases. It is not hard to see their causes.

Summer Seeds: Their Weakness and
Rapid Growth

_ As for summer seeds,5 such as sesame, hedge-

some peculiar to certain plants, as gangrene in chickpea
and being devoured by caterpillars . .

2CP322.3;48.4. 3C}”CP3224

4 Cf. CP322.4 and HP 8 10. 4: “Wheat is also destroyed
by the grubs, one devouring its roots as soon as the wheat
starts to grow, and the other occurs when the wheat, owing
to drought, is unable to head, for the grub is produced in it
then and eats the haulm as it is played out. It eats it as far
as the ear, and after consuming it perishes. And if it
devours the whole haulm the wheat itself perishes, but if it
eats one side of the haulm and the wheat manages to head,
this part of the ear is withered and the other sound.”

5Cf. HP 81.1, 4 for summer seeds.
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mustard, millet and Italian millet, anyone can
readily say this much: they are sown at that season
because of their weakness and rapid maturing. But
of what description their nature is requires investi-
gation. For it is not earthy either, as in pulse,! nor
yet entirely light, for sesame is oily, and to be oily
it requires concoction. Again, whereas sesame is
single-rooted, millet is not only many-rooted and
deep-rooted, but also many-haulmed, 2 and in conse-
quence, since its food and power are apportioned
both upward and downward, the plant should take
longer to mature than it does, since sesame, being
single-rooted and deep-rooted, directs all its power
upwards. -But to this is opposed its oiliness, for
viscous things in turn require more concoction, and
all these plants (as we said)® have an abundant
crop. '
These matters, then, require investigation.

Summer Seeds: Their Large Yield

Since on the whole plants with small fruit pro-

1So legumes make heavier food than cereals (since
they are earthy) and yet spend less time in the ground (CP
49.1).

2 Cf. HP 8 9. 3: “Of summer seeds sesame is held to be
hardest on the soil and to exhaust it most; yet millet has
more and thicker haulms and more roots.”

3cp212.1.
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1Cf. CP212.1-6 and HP 8 8. 4-5: “In general legumes
have more fruit and the greater yield, and still more
than these the summer seeds millet and sesame, and
among legumes lentil most of all. Put broadly, one
might say that the plants with smaller seeds produce
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duce it in abundance,! as the summer seeds just
now mentioned, 2 lentils and the like, and last but
not least the plants that are said to have the biggest
yield, cummin and poppy; and since in general all
vegetables and all plants with seeds in capsules
have a large yield—what would be the reason for
this? Is the reason that it is easier to produce what
is small? Certain animals too, we say, bring forth a
small and numerous progeny, especially the ovi-
parous and larviparous. 3

Or is this cause one that is found outside plants,
and we should look for another belonging more espe-
cially to them? Since what happens with the plants
differs also as follows from what happens with the
animals: it is the surroundings 4 that rear the eggs
of the animals and mature them and in a word make
animals of them (as we also said earlier),5 whereas
the rearing and maturing of the fruit takes place in
the plants themselves, and so always involves more
power.

Seed-Crops that Keep in Storage

Millet, Italian millet, sesame, lupine and chick-

more of them, as cummin among vegetables, though all
produce many.” 2CP415.1.

3 Cf. Aristotle, On the Generation of Animals, iv. 4 (771
4 That is, the air or water.
5CP46.4.
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pea keep best in storage, ! the first two because they
are many-coated and dry, sesame because it is oily,
lupine and chickpea because they have a certain
bitterness and pungency. Bitterness and pungency,
as we have said,? preserve things from being
affected, and for this reason these alone of seed-
crops do not on decomposing breed animals. No
more do the seeds of vegetables, for these too by rea-
son of their dryness or pungency breed no animals
(or are unaffected by the decomposition that breeds
them, since what happens instead is a kind of inter-
mingling with them of what is outside them).

Seed-Crops: On Getting Worm-Eaten in Storage

Each kind of seed-crop when put under a roof
produces from its proper fluidity certain animals of
a form peculiar to itself: so wheat and barley pro-
duce their weevils, beans the creature that some call
“midas,”® and so with lentils, tares, peas and oth-
ers.* The cause is common to a number of things,
for it applies not only to seed-crops, but also to

3 Perhaps the movement of its antennae resembled that
of an ass’s ears. :

4Cf. HP 8 11. 2: “There arise in seed-crops as they
decompose creatures peculiar to each, as we said (cf. ibid. 8
10. 5), except in chickpea, for chickpea is the only seed-crop
not to breed animals. And all things that decompose can
breed a grub, but when seeds get worm-eaten each breeds
a creature of its own.”
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trees! and to the wood? that is later derived from
them; and in general all inanimate things in which
animals are bred produce different shapes in each
case, since each animal comes from a different
matter.

Dusty cereals decompose faster, and cereals
stored in plastered faster than in unplastered
rooms 3 because in these cases the cereals have more
heat (for not only is dust hot, since it is dry, but plas-
ter retains heat that it has once absorbed); indeed
cereals also decompose faster when piled deep, since
their heat is then greater. Barleycorns get worm-
eaten much faster than wheat kernels because the
barleycorn is more open in texture and more naked.
Bean gets worm-eaten fastest, for in some countries
(as in Thessaly) this happens directly after harvest-
ing and storage. This appears to depend on the dis-
trict, for in some places the bean is very free from
decomposition, as at Apollonia, as we said in our
History 4; and in Tarentum it is said that the bean
after getting worm-eaten can even regenerate the
lost part >—a matter we must investigate.

kind of weather differs from another in the matter of
whether seed-crops get worm-eaten or not. Thus they
assert that at Apollonia on the Ionian Sea beans never get
worm-eaten at all, and are therefore stored away; and
beans keep at Cyzicus for a considerable time.”

5 Not mentioned elsewhere.
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The following do not get worm-eaten: lupine, mil-
let, haver-grass, darnel, sesame, chickpea (and all
pungent seeds in general). Now aegilops has many
coasts, darnel none; darnel therefore has some other
power of resistance. In general some seeds escape
getting worm-eaten by reason of their dryness
(which is why parched barley keeps longer),
whereas others do so by staying clear of mixture and
remaining pure (like groats), some doing this by the
nature of their flavour and their natural® power, as
chickpea, lupine and sesame, others by their thick
insulation against the outside, as bird’s pease (but
this seed is at the same time also dry and hot).
When cereal gets worm-eaten the quickest remedy
is to take it to the threshing-floor and winnow it.

The causation of all this, then, lies (I may say)
somewhere here.

An Easy Question about Worm-Eaten Cereal

The question raised by some, why old and worm-
eaten cereal sprouts when warm water is poured on
it (this being the test that people use to decide
whether it can germinate), whereas decomposing
cereal does not, although decomposition too is
produced by heat and involves liquefaction, would

1 Internal.
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appear to be simply a matter of homonymy. For the
heat that destroys and the heat that generates
differ, and so too does the fluid; and the heat that
causes decomposition is alien and destructive,
whereas that of the warm water has a certain right-
ness in its amount, for the seed needs heat of this
character for sprouting. Indeed it would be much
the same if one should wonder why heat and fluid
produce not only health in the body but also disease,
for it is evident that they do not do so as the same,

‘but as distinct and opposite. Warm water is poured

on the seeds owing to their weakness (to keep them
from getting as it were frozen) to make them show
more quickly whether they will sprout (in fact
wheat that is not completely spoilt sprouts in cold
water as well). Both getting worm-eaten and
decomposing, on the other hand, are brought about
through alien heat.
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