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Chapter Thirteen:

Certain general observations on the seeds of plants.

Ray had presented to The Royal Society on December 17th 1674

A Discourse on the Seeds of Plants; it had been read for him in his absence by
Henry Oldenburgh, the Secretary to the Society. Ray himself had doubts as to
the quality of this work, feeling that it was not ready for the public:

[ have this week by the Tamworth carrier sent you a paper of such

sorry observations as I have made concerning the Seeds, and

concerning the specific difference of Plants. ......... The former

concerning the seeds of Plants are but inchoate & imperfect. I

should not have presented them so soon to the Society but that I

have nothing better to send, & am unwilling to be wanting in the

carrying on so good a design as they have now set on foot.996 997
After the presentation of this paper, Oldenburgh wrote to Ray indicating that
The Royal Society hoped to receive further work from him on this subject.998
This chapter of Historia Plantarum is largely based on this paper, the full text of
which is given in The Further Correspondence of John Ray,;999 since Historia
Plantarum was published by The Royal Society, perhaps it can be considered to
be Ray’s further observations. Ray’s Methodus Nova published in 1682 also
includes a section entitled De Plantarum seminibus observationes quedam
generales. Vines describes these first three sections of the Methodus, which
correspond to Chapters 13, 14 and 15 of Historia Plantarum, as giving:

an account of Ray’s observations upon seeds and seedlings, with

quotations from Malpighi’s recent work on the same subject

996 Letter from John Ray to Henry Oldenburgh, dated 30th November 1674; Further
Correspondence: 67-68.
997 NB. The Royal Society, at this time, required all members annually to submit recent
research work for presentation at their meetings.
998 Henry Oldenburgh to John Ray: letter written on 21st December 1674;
Correspondence 114-115:
They doubt not but that you will in good time communicate to
them also what you shall farther observe concerning the seeds of
bulbous plants.
999 Further Correspondence: 70-77.
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(Anatomes Plantarum, Pars Prima, 1675; Pars altera, 1679),

recognizing the fact that the seedlings of some plants have two seed-
leaves or cotyledons (as Malpighi first called them),1000 those of
others only one, a fact which came to be of great systematic

importance. 1001

Basically Ray adopted the ideas of Grew that there is a
difference of sex in the vegetable kingdom and he developed the ideas of
Cesalpino that there is a substance in a seed, which he calls pulpa or medulla.

now known as the endosperm, and that there are either one or two cotyledons.

Text page 24.

Line 2.  ut majus semen majorem semper producat plantam, minus minorem.
Ray discusses whether larger seeds produce larger plants, and
comes to the conclusion that this is not necessarily so. Modern
research has produced some interesting results, that large seeds are
an advantage to a plant, when it is to grow in a densely packed
community and must therefore contain enough food for it to grow to
a point where light can reach it and it can thus photosynthesise.
Conversely, small seeds usually grow in more open habitats, where

they do not have to grow to such a height to begin manufacturing

their own food.1002

Line 4.  Fabee: Faba: see above Cap.9, line 20.

Line 4.  Pisi: Pisum: see above Cap.9, line 20.

Line 4.  Vicie: Vicia:see above Cap.9, line 20.

Line 4.  Lupini: Lupinus: see above Cap.9, line 16.

1000 See notes to Cap. 15, lines 13-15.
1001  Vines: 35-36.
1002 Turrill: 176.



Line 4.  Peponis: Pepo: see above Cap.9, line 180.

Line 4.  AMelonis: Melo: see above Cap.10, line 12.

Line 5. Cucurbite: Cucurbita: see above Cap.9, line 180.

Line 5. @hni: Ulmus: see above Cap.4, line 145.

Line 5.  Populi: Populus: see above Cap.5, line 63.

Line 5. Salicis: Salix: see above Cap.5, line 26.

Line 5.  Betule: Betula: see above Cap.4, line 12.

Line 5.  Fiis: Ficus: see above Cap.4, line 143.

Line 7.  Atque hoc non in plantis duntaxat diversorum generum observari
potest: Is Ray using the term genus in a modern sense or merely for
the ‘kinds’ of plants? In the late sixteenth and early seventeenth
centuries, because of the great number of new plants being
discovered, botanists were beginning to recognize groups of related
species approximating to modern genera and to distinguish more
carefully between the species within them. This process led to the
establishment of genus and species as the basic units of
taxonomy.1003 [t was not, however, until the time of Linnzus in
the eighteenth century that the definition was refined into our
modern concept based on the characteristics of flowers and
fruit.1004 Perhaps, therefore, Ray is still using the term genus in a

1003  Morton: 146.

1004 ibid.: 265.
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looser sense but with overtones of the division into genera in a

modern sense.

Lines 8-9. arborum glandiferarum ......... glandem: Ray defines the term
glans in his glossary to Historia Plantarum as follows:
Glans dicitur quod cortice constat crustoso unicum
tantum semen continente, cujus pars posterior, quae
abore adheret, calyce proxime cooperitur, parte

superiore nuda. Spigel. Isag. Rectius Glans dicitur ipse

fructus calyce contentus.1005

Line 8.  /é&x coccifera: note that the plant Ray is using as a comparison with
Quercus vulgaris, is not the modern /lex, which is a member of the
Aquifoliacee family, producing as its fruit a drupe with three or
more stones and not an acorn as Ray says here; he is giving
Quercus Ilex (L.), also known as Quercuscoccifera (L.) as his

example: see below.

Line 8. llx coccifera.

[C.T.& M. 317] Quercus ilex (L.), Evergreen Oak, Holm Oak; a

species of the Quercus genus of the Fagacee or Oak family.

B.& G.-W. 56: B.& H. 407: Linn.Sp.P!. 995:

Syn.Meth.St.Br. - no ref.: H.P. 1391: H.P.III D. - no ref.

Tri. 16.43: Cat.Angl. - no ref.: Camb. - no ref.

H.P.1391:
llex arborea J.B. major glandifera Ger. major aculeata & non
aculeata Park. IV seu folio rotundiore, molli modiceq. sinuato
C.B. necnon 1. seu folio oblongo serrato C.B.

The Holm-Oak.

1005  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume L.
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Line 9,

Line 9.

Line 9.

Line 10.

Tri. 16.43:

The Holm-Oak: llex, -icis, f.: IIptvaos, —L,VO’U, f.

Quercis: Quercus: see above Cap.4, line 145.

Cerrus.

[C.T.& M. 317} Quercus cerris (L.), [Quercus hispanica (Lam.):
Quercus cerris x Quercus suber. (L.)] Turkey Oak; a species of the
Quercus genus of the Fagacee or Oak family.

B.& G.-W. 56: B.& H. 407: Linn.Sp.Pl. 996:

Syn.Meth.St.Br. - no ref.: H.P.1387: HP.IIl ?D 21-23:

Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.

H.P.1387:

Agilops sive Cerrus mas majore glande Park. Quercus calyce
echinato, glande majore C.B. atyidwy Ideorum, Aspris

Maurorum, Latinorum Cerrus ejusdem. Cerrus A£gilops, Aspris
Theophrastiputata J.B.

H.PIII ?D. 21-23:
Ad cap. de Euphorbio Speciem 2dam : called ‘among us’ The

Didlo-tree or Torchwood. 12 additional species given.
Quercui: Quercus: see above Cap.4, line 145,

Cerintfie purpurea annua:
Some pointers to suggest that this is Cynoglossum officinale: both
Cynoglossum and Cerinthe are members of the Boraginacee or
Borage family.
C.T.& M. - no ref.

However see page 357, Cynoglossum officinale (L.), Hound’s-

tongue.
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B.& G.-W. 320;
the only annual form given is Cerinthe minor (L.), Lesser
Honeywort, but it has yellow flowers.
But see page 328, Cynoglossum officinale (L.), Hound’s-
tongue. Medium greyish, softly hairy biennial. Leaves lanceolate
to oblong, untoothed, the lower short-stalked, the upper
clasping the stem. Flowers dull purple, 5-6mm. funnel-shaped.
Fruit flattened, the nutlets with hooked spines and a thickened
flange. Dry grassy habitats, wodland margins, gravelly ground
and stabilized sand dunes to 2400m. May-August. The plant
smells distinctly of mice and was formerly used as a medicinal
plant. Widespread in England and Wales to S.Scotland, mainly
coastal in the north.

B.& H. 316:
Cynoglossum officinale (L.), Common Hound’s-tongue.

Linn.Sp.Pl. 136-137:
4 species given, including:
Cerinthe foliis amplexicaulibus, fructibus geminis, corollis
obtusiusculis patulis.
Cerinthe foliis cordatis sessilibus. Hort.cliff.48. Hort.ups.35.
Roy.lugdb.408.
Cerinthe foliis caulem amplexantibus, dentibus floris revolutis
brevissimis. Hall.helv.515.
Cerinthe flore rubro purpurascente. Bauh.pin.258.
Habitat in Europa australi.

Syn.Meth.St.Br. 226:
Cynoglossum Ger. 659. vulgare J.B.II1 598. majus vulgare
C.B.Pin. 257. Ger.Em.804. Park.511.
Great Hounds [siclTongue.

H.P.506-507:

(Tr.) Cerinthe is said by Pliny to be a herb with a white
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leaf, curving in like an elbow, with a concave head, and
having the sap of honey; bees are very eager for its

flowers. It gets its name because it produces wax, which
the Greeks call x1pas [sicl.

In this species two seeds follow a single
flower, smooth and black in maturity; in this it differs
from all others of its kind. But it is like the others in its
shape and in the method of being born from its mother.

The flowers are cylindrical and pendulous like the
flowers of Symphytum and generally its leaves are
spotted.
6 species given, including:
Cerinthe quorundam major flore ex rubro purpurascente Clus.
J.B. Cer. flore ex rubro purpurascente C.B. Cer. major flore
purpurante Park. Great purple flowered Honey-wort.
H.P.III 272: incorrect reference in the index to Volume III - it
should read 273.
3 additional species given, but not purpurea annua or montana
perennis, following at line 10.
Tri. - no reference.
Cat.Angl. - no reference.
Camb. 58:
Cynoglossum vulgare, Great Hound’s-tongue [Cynoglossum
officinale (L.)].
Everywhere along roads.
N.1. The smell of this plant is ‘doggy’ C.Hofman.
de medicam Offic. Lib.2. cap.79. Certainly when passed
between the fingers it gives off an odour of a hot, wet dog.
N.2. Dioscorides writes that Cynoglossum does not
put up a flowering stalk until after the third year. Marant.

Method. cogn. simpl. 1ib.2, cap.4.
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Line 10. Cerintfe montana perenni: Cerinthe montana perennis.
[C.T.& M. 357] Cynoglossum germanicum (Jacq.), [Cynoglossum
montana (auct. non L.)], Green Hound’s-tongue; a species of the
Cynoglossum genus of the Boraginacee or Borage family.
B.& G.-W. 320:
The only perennial form given is Cerinthe glabra (Miller), [C.
alpina], Smooth Honeywort.
But see page 328: Green Hound’s-tongue, Cynoglossum
germanicum (Jacq.).
B.& H. 316:
Cynoglossum montanum (Lam.), [Cynoglossum sylvaticum
(Haenke)], Green Hound’s-tongue.
Linn.Sp.P!l. 136-137:
4 species given, including this mountain form:
maculata:
Cerinthe foliis amplexicaulibus emarginatis, fructibus geminis,
corollis acutis clausis.
Cerinthe s. Cynoglossum montanum majus. Bauh.pin.258?
Habitat in montanis Europe australis.

Differt a C.minore cui flore convenit, quod major & folia

maculataemarginata.
Syn.Meth.St.Br. - no ref.
H.P. 506-507:

Cerinthe major Ger. Cerinthe seu Cynoglossum montanum
majus C.B. Cer. major flore luteo & rubro Park. quorundam
major versicolore flore J.B. Great Mountain Honey-wort.
H.P.III 273:
3 additional species given, but not montana perennis.
Tri. - no reference.
Cat.Angl. - no reference.

Camb. - no reference.
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Line 12.  ZRapistri: Rapistrum.

[C.T.& M. 74] Sinapis arvensis (L.)[Brassica arvensis ([L.]
Rabenh., non L.): Brassica sinapistrum (Boiss.): Brassica sinapis
(Vis.): Brassica kaber ([D.C.] L.C.Wheeler)], Charlock, Wild
Mustard; a species of the Sinapis genus of the Crucifere or Cress
family.
B.& G.-W. 158: B.& H. 38: Linn.Sp.P!. 668:
Syn.Meth.St.Br. 295-301: H.P. 802: H.P.III - no ref.: Tri. 9.38:
Cat.Angl. 251: Camb. 101-102.
H.P.802:
flore luteo i. Sinapi: Rapistrum arvorum Ger. Park. flore luteo
C.B. J.B. Charlock or wild Mustard.
Tri. 9.38:
Charlock: Rapistrum, -i, n.: [No Greek].

[C.T.& M. 74] Sinapis alba (L.), [Brassica hirt (Moench):
Brassicaalba ([L.] Rabenh)] White Mustard; a species of the Sinapis
genus of the Crucifere or Cress family.

B.& G.-W. 158: B.& H. 35: Linn.Sp.Pl. 668-669:
Syn.Meth.St.Br. 295: H.P. 802-803: H.P.III 40 (incorrect
reference in index to Volume III): Tri. 12.130: Cat.Angl. 273-274:

4 species given, including:
Sinapi sativum 2. Ger.emac. descrip. Sinapi siliqua latiuscula

glabra, semine ruffo sive vulgare J.B. Common Mustard.

Mustard: Sinapi, -is, n.: Z{vr)m, -i0S, n.

Line 12. Sinapeos: Sinapi. 1006
Camb. 113.
H.P.802-803:

Tri. 12.130:

1006

NB: in the translation [ have given Ray's nominative of Sinapi rather than the
modern Sinapis, as in the text of Dictionariolum Trilingue and in Historia
Plantarum he gives the nominative as Sinapi.
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Line 13. Rapistri: Rapistrum: see above Cap.13, line 12.

Line 13. Sinapeos: Sinapi: see above Cap.13, line 12.

Line 13. ZRapistrum: see above Cap. 13, line 12.

Line 13. Sinapi: see above Cap.13, line 12.

Line 16.  Locustas & Astacos: Lobsters and Crayfish are members of the
Crustacea family, which also includes crabs, shrimps, slaters,

woodlice and barnacles.1007

Line 17. Anatis Arctice Clusii Alke Hoieri ejusdemque Lomwie tanto
Anatum domesticarum .... : the Anatide family, to which Ray
seems to be referring here, includes swans, geese and ducks,1008
but I have been unable to identify these birds as species of Anatidz.
However, in his Discourse on the seeds of plants, which Ray
mostly paraphrases, or indeed translates into Latin, for this chapter
he discusses in the parallel section the eggs of Duffin, Auk and
Guillemot.1009 The Alcidz or Auk family does include birds which
can be identified with those mentioned by Ray here. They are:

Anatis Arctice = Fratercula arctica or Puffin.
Alke = Alca torda or Razorbill, a member of the Auk family.
Lomwiee = Uria lomvia or Briinnich’s Guillemot. 1010

This identification of the Puffin is confirmed by the letter sent by

1007  Oxford Dictionary of Natural History: 173.
1008  Christopher M. Perrins, The Ilustrated Encyclopedia of Birds: The Definitive Guide
to Birds of the World , Guild Publishing, London and New York 1990: 76; Heinzel,
Fitter and Parslow: 50-57.
1009  Further Correspondence: 70.
1010 Heinzel, Fitter and Parslow: 164.
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Line 17.

Line 17.

Line 21.

Line 21.

Line 21.

Henry Oldenburgh to Ray on 21st December 1674, after he had read
the above discourse for Ray to the Royal Society; in this he
mentions three loose inserts (sent with the letter to Ray) which he
had found in a book recently received on Africa. That marked
number 1:

seems to represent the Anas arctica Clusii [the Puffin],

the eye only is different, if [ mistake not.1011

Clusii: Clusius: for de I’Ecluse see above Cap.11, line 77.

Hoieri: the only reference I can find to Hoier is in Pulteney’s
Linneus, where he gives as number 48 of Linnaus’ Amenitates
Academicee, Volume II, published in 1756, the work entitled
Demonstrationes Plantarum by J.G. Hojer, published in 1753.1012
Although the following is mere conjecture and its date would
suggest that this cannot be by the same Hoier, it may be a later
edition of a work known to Ray, and other work by the same
author, perhaps on birds [hence the naming of Alka Hoieri], might
have been known to Ray. Or the Hoier referred to in Historia
Plantarum could conceivably have been a relative, perhaps this

author’s father.

Papaver: see above Cap.10, line 30.

Nicotiana: see above Cap.3, line 140.

Digitalis: see above Cap.10, line 55.

1011 Correspondence: 114.
1012 Pulteney, Richard. A General View of the Writings of Linneus; T.Payne and
B.White, London 1731: 263-264.
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Line 21.

Line 21.

Line 22.

Line 23.

Line 23.

Line 24.

Line 24.

Line 24.

Line 24.

Line 24.

Line 24.

capillares omnes: capillares is the name given by Ray to the ferns.
He distinguished between flowering and non-flowering plants,

including giving a more precise definition of the ferns than previous
botanists.1013 See also Cap.12, line 170, on the spores of ferns.
In classical Latin capillaris, -e, is an adjective meaning ‘of’ or

‘pertaining to the hair’; 1014 this is an accurate description of many,

but not all, ferns.

Sinapi: see above Cap.13, line 12.

Typha: see above under Typha major Cap.12, line 161.

faba: Faba: see above Cap.9, line 20.

piso: Pisum: see above Cap.9, line 20.

lupino: Lupinus: see above Cap.9, line 16.

cicere: Cicero: see above Cap.12, line 111.

melone: Melo: see above Cap.10, line 12.

pepone: Pepo: see above Cap.9, line 180.

cucurpitd: Cucurbita: see above Cap.9, line 180.

fore solis: Flos solis: see above Cap.10, line 91.

1013 Morton: 205.
1014  Lewis and Short: 283.
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Line 24. P4aseolo: Phaseolus.
[Kit.Gar. 128]1015 Phaseolus vulgaris (L.), French Bean,

Kidney Bean ; a species of the Phaseolus genus of the Leguminose
or Pea family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 101:
Linn.Sp.Pl. 723-725: Syn.Meth.St.Br. - no ref.: H.P. 884-890:
H.P.III 436-437: Tri. 11.100: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 884-890:
31 species given, including:
Smilax hortensis J.B. Sm. hort. sive Phaseolus major C.B.
Phaseolus albus Ger. Phaseolus vulgaris Park.
Common Kidney-beans.
H.P.III 436-437:
88 additional species given.
Tri. 11.100:

Kidney or French Bean: Phaseolus, -i, m.:

/7
daoctoros, -OAov, m.

Lines 24-29. In iis etiam generibus .... non exceptis. The examples given by
Ray certainly do differ in size of seed between the annual and

perennial forms.

Text page 25.

Line 26. Pisa: Pisum: see above Cap.9, line 20.

Line 26. _Lathyri: Lathyrus.
[C.T.& M. 190-192] Lathyrus (L.), Vetch and Pea; a genus of
the Leguminose or Pea family.
B.& G.-W. 210-212: B.& H. 124: Linn.Sp.Pl. 729-734:
Syn.Meth.St.Br. 319-320: H.P.893-899: H.P.IIl 447:

1015  Stuart, Kitchen Garden: 128.
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Tri. - no ref.: Cat.Angl. 182: Camb. 78.

H.P.893-899:
19 species given, including:
Lathyrus major latifolius Ger.emac. major perennis Park.
latifolius C.B. major latifolia, flore majore purpureo speciosior
J.B. Clymenum Matth. Pease everlasting.

H.P.III 447:

20 additional species given.

Line 27. Zriticum.

[C.T.& M. 634] Triticum resembles Elymus but has 1-2
hermaphrodite florets at the base of the spikelets and a number of
male or sterile florets above, and the veins of the lemna are not
convergent. The subspecies are annual or rarely biennial. The
cultivated variants do not become naturalised and seldom persist for
more than a year. Gramine® or Grass family.
B.& G.-W. - no ref.: B.& H. 529: Linn.Sp.P!l. 85-86:
Syn.Meth.St.Br. 386-387: H.P. 1236: H.P.III 597: Tri. 14.206:
Cat.Angl. 294-296: Camb. 121-122.
H.P.1236:

9 species given, including:

Triticum spica mutica Ger. Park. Triticum hybernum aristis

carens C.B. vulgare, glumas triturando deponens.J.B.

White or Red Wheat without awns.
H.P.IIl 597:

3 additional species given.

Tri. 14.206:
. . \ -
Wheat: Triticum, -i, n.: ITvpos, —ov, m.
Ray comments in a later work that:

It is worthy the noting, That Wheat, which is the best

Sort of Grain, of which the purest, most savoury and
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wholesome Bread is made, is patient of both Extremes,
Heat and Cold, growing and bringing its Seed to
maturity, not only in temperate Countries, but also on
one Hand in the Cold and Northern, viz. Scotland,
Denmark &ec.; on the other, in the hottest and most
Southerly, as Egypt, Barbary, Mauritania, the East
Indies, Guinea, Madagascar, &c. scarce refusing any

Climate.1016

Ray attributes this fruitfulness of Wheat to divine creation:
Nor is it less observable, and not to be commemorated
without Acknowledgment of the Divine Benignity to us,
that (as Pliny rightly notes) nothing is more fruitful than
Wheat ......... If Pliny, a Heathen, could make this
Fertility of Wheat argumentative of the Bounty of God to
Man, making such plentiful Provision for him of that
which is of the most pleasant Taste and wholesome

Nourishment, surely it ought not to be passed over by us

Christians without Notice taking and Thanksgiving.1017

Line 27. Secale: see above Cap.7, line 23.

Line 27. Hordeum: see above Cap.7, line 23.

Line 27. Oriza.
[Mac.Enc. 1037] Oryza sativa (L.), Rice; a species of the Oryza
or Leersia genus of the Graminee or Grass family.
C.T.& M. 650 - various of the Leersia or Oryza genus but not
‘Rice’ itself: B.& G.-W. - no ref.: B.& H. - no ref.:
Linn.Sp.P1.333: Syn.Meth.St.Br. - no ref.: H.P. 1246:

1016  The Wisdom of God: 84.
1017  ibid.: 84-85.
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H.P.III - listed in the index to Volume III but no page number
given: Tri. 13.166: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1246:
(Tr.) As the seed of Oryza was first brought from India,
so Lobelius ascribed it the name Indida.
1 species only given:
Oryza J.B. C.B. Ger. Park. & aliorum omnium. Rice.
Tri. 13.166:

Rice: Oryza, -&, f.."Opvia, -ns, f.

Line 27. Acena..
[C.T.& M. 635-636] Avena (L.), Oats; a genus of the
Graminee or Grass family.
B.& G.-W. - no ref.: B.& H. 522: Linn.Sp.Pl. 79-80:
Syn.Meth.St.Br. 389: H.P. 1253: H.P.III - no ref.: Tri. 12.135:
Cat.Angl. 34: Camb. 46.
H.P.1253:
4 species given, including:
Avenaalba J.B. vulgaris seu alba C.B. vesca Lob. Ger. Park.
White Oats.
Tri. 12.135:

Oats: Avena, -@, f.: Bp@uos, —ov, m.

Line 27. Afuiz: see above Cap.10, line 3; see also Frumentum Cap.7, line 50;
see also Frumentum Indicum Cap.10, line 3; see also Frumentum

Turcicum Cap.12, line 144.

Line 27. Frumentum Indicum: see above Cap.l0, line 3; see also Maiz
Cap.10, line 3; see also Frumentum Cap.7, line 50; see also

Frumentum Turcicum Cap.12, line 144.
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Line 28. Graminum: Gramineae: see above Cap.7, line 51.

Line 29. Arundinibus: Arundo: see above Cap.7, line 50.

Lines 29-30. Semina omnia ....: he is incorrect in saying that these are all

Line 31.

Line 31.

Line 31.

Line31.

annual plants as they do in fact have both annual and perennial

forms.1018 He contradicts himself in the earlier and more detailed

Discourse on the Seeds of Plants, 1019 when he admits that some are
perennial, saying:

For [ doubt not but many perennial grasses bear esculent

seed, as well as these annual ones, which we call corns;

and I believe some perennial pulse too, though none so

large as these annual ones we use.1020

Secale: see above Cap.7, line 23.

Triticum. see above Cap.13, line 27.

Oriza: see above Cap.13, line 27.

Sorghum: [Mac.Enc. 1137] Sorghum, a genus of annual or

perennial grasses (Graminee) with about 30 species, native to
Africa, especially Sorghum vulgare, of which there are several
varieties, such as sweet Sorghum or Durra, and Kaffir corn, widely
cultivated as cereal crops. Usually growing up to 2.5 metres high,

they have rigid stalks, sometimes containing a sweet sap, long flat

1018  Clapham, Tutin and Moore: passim.

1019

The Discourse on the Seeds of Plants is much more detailed than the comparable

section of Historia Plantarum; although written much earlier (1674) Ray seems to
have used it extensively for this section although in an abbreviated and less qualified

form, which could explain the apparent contradictions.

1020  Further Correspondence: 71.
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Line 31.

Line 31.

Line 31.

leaves, and terminal flower clusters bearing 800-3000 starch-rich
seeds. The seeds are used as grain for making bread etc. and as a
source of edible oil, starch and sugar. The stalks are used as fodder
or sometimes for syrup manufacture.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.:
Linn.Sp.Pl. 1047: Syn.Meth.St.Br. - no ref.: H.P. 1252:
H.P.III - no ref.: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P.1252:
2 species given, including:
Sorghum Ger. J.B. Melica sive Sorghum Park. Milium
Arundinaceum sive Indicum semine subrotundo C.B.

Indian Millet.

Frumentum Indicum: see above Cap.10, line 3; see also Maiz
Cap.10, line 3; see also Frumentum Cap.7, line 50; see also

Frumentum Turcicum Cap.12, line 144.

Milium: see above Cap. 7, line 24.

Panicurmne.
[C.T.& M. 650] Panicum (L.), Panic Grass; a genus of the
Panicacec tribe of the Graminee or Grass family.
B.& G.-W. - no ref.: B.& H. 509: Linn.Sp.Pl. 55-59:
Syn.Meth.St.Br. 393-394: H.P. 1247: H.P.III 597: Tri. 12.139:
Cat.Angl. - no ref.: Camb. - no ref.
H.P.1247:

(Tr.) In Lib. 18, Cap.7.,1021 Pliny gives the etymology

of Panicum, which is to the Greeks”EAvuas and

MeXivy, when he says that panicum comes from

1021  Pliny, Historia Naturalis XVIII, x: 53; Loeb edition V: 223-224.

518



panicula 1022 A little later he says, “There is a particular
variety of panicum, which is clustered with small tufts
growing out of the ear.”1023

But panicum cannot be said to come
directly from panicula; for he repudiates the analogy,
panicula being a diminutive of panus, which is therefore

the origin of both panicum and panicula. Moreover
panus comes from stijvos for which the Dorians and
. —~ o~ 7
Aeolians wrote zavas: from s vas moreover TNviKy
I LI A \
1 6pLS KaL xoumn. Voss. Etymolog.
4 species given, including:
Panicum Germanicum sive panicula minore C.B. Panicum

vulgare J.B. Ger. Panicum album vulgare Park. Panick. In

Gerardo emaculat, icones duas ultimee sunt transpositc.
H.P.III 597:
1 additional species given:
Tenna H.M.p.12.F.79. vel idem est cum Panico vulgari vel ei
valde simile.
Tri. 12.139:

Panick: Panicum, -i, n-"EAvuas, —Ouov, m.
Line 31. Azena: see above Cap.13, line 27.
Line 31. Hordewn: see above Cap.7, line 23.

Line 32. #abe: Faba: see above Cap.9, line 20.

Line 32. Zia: Pisum: see above Cap.9, line 20.

1022  panicula = *a wft’, Lewis and Short: 1297
1023 Pliny, Historia Naturalis XVIII, x: 53; Loeb edition V: 223.224,
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Line 32. Lentes: Lens.
[Mac.Enc. 715] Lens culinaris [Ervum lens (L.)], Lentil; a species
of the Lens genus of the Leguminose or Pea family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.
Linn.Sp.Pl. 738: Syn.Meth.St.Br.323: H.P. 904-905:
H.P.IIl 449: Tri. 11.109: Cat.Angl. 183: Camb. 79.
H.P. 904-905:
(Tr.) Lens, says Priscianus in VII, is either derived from
lenis or lentis, as Vett. correctly stated. The reason for
the name is believed to come about because it makes a
smooth and palatable food. Pliny, Book VII, Cap.12,
says “I find in other authors that it causes a calmness in
those eating it.”
Lens is distinguished from the remaining
Viciae by its flattened seed and broad, short pods.
5 species given, including:
Lens J.B. minor Ger. Park. vulgaris C.B. Lentils.
H.P.III 449:
Ad cap. de Vicia, post decimam speciem:
Lens Africana, Elatines foeminae folio singulari, pilis
longioribus hirsuta, a Promont. Bae. Spei. Pluk. Mantiss.

Tri. 11.109:
Lentils: Lens, Lentis, f.: diam\), ns, f.

Camb.79:
Lens, Lentills. [Ervum lens (Linnzus)].
(Tr,) It is grown in fields and very often mingled with

barley.
For the great value attached to Lens in the past see
Athenzus Lib.4, Cap.18.

N. Concerning this plant I can bear witness by an actual
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experiment that it sometimes turns to stone in a field in
spring. C.Hofman. De Medicam Officin.: Lib.2,
Cap.124.

For why legumes grow more quickly and exhaust the
ground less than wheat, see Theophr. De Causis

Plantarum: 1ib.14, Cap.9.

Line 32. %icie: Vicia: see above Cap.9, line 20.

Lines 36-37.  Vinca Pervinca .... eas scilicet semen rarius perficere: contrary to

what Ray says here these plants all do produce seed.1024

Line 36. %inci Pervinca: Vinca Pervinca.
[C.T.& M. 350-351] Vinca minor (L.), Lesser Periwinkle; a
species of the Vinca genus of the Apocynace® or Periwinkle
family.
B.& G.-W.310: B.& H. 298: Linn.Sp.Pl. 209:
Svn.Meth.St.Br. 268: H.P. 1091: H.P.III - po ref.: Tri. 12.145:
Cat.Angl. 305 with a ref. to see Clematis daphnoides 72-73:
Camb. - no ref.
H.P.1091:
2 species given, including:
Clematis daphnoides minor C.B. J.B. Vinca pervinca minor
Ger. vulgaris Park. Periwinkle.
Tri. 12.145:

Periwinkle: Vinca pervina, -, {.:

KAn‘uaﬁj, ~idas, dagvoedns, f.

1024 Clapham, Tutin and Moore: 350-351, 583, 447 and 91.
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Line 36. Colocasiz: Colocasia.

Line 36.

Line 37.

[C.T.& M. 583] but not this species; a species of the Arum
genus of the Aracee or Arum family.
B.& G.-W. 470 (not this species): B.& H. 420 (not this species):
Linn.Sp.Pl. 965: Syn.Meth.St.Br. 266 (not this species):
H.P.1209: H.P.III 581: Tri. - no ref.: Cat.Angl. - no ref.:
Camb. - no ref.
H.P.1209:
Arum maximum Agyptiacum, quod vulgo Colocasia C.B. Ar.
Agypt. rotunda & longa radice, vulgo Colocasia dicta Park.
Colocasia J.B. £gyptiacum Ger.
H.P.IIl 381:

5 additional species given.

Battatd Canadensi: Battata Canadensis.
[C.T.& M. 447]) Helianthus tuberosus (L.), Jerusalem Artichoke;
a species of the Helianthus genus of the Composite or Daisy family.
B.& G.-W. 406: B.& H. 225: Linn.Sp.Pl. 905:
Syn.Meth.S5t.Br. - no ref.: H.P.335: H.P.III - no ref.:
Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P.335:
Flos solis pyramidalis, parvo flore, tuberosa radice,
Heliotropium Indicum quorundam Ger.emac. Helianthemum
Indicum tuberosum C.B. BattataCanadensis Park.
Jerusalem Artichoke.

See also under Flos solis pyramidalis Cap.3, line 87.

Raphano rusticano: Raphanus rusticanus.
[C.T.& M. 91] Armoracia rusticana (P.Gaertner, B.Mayer and
Scherb), Horse-radish; a species of the Armoracia genus of the

Crucifere or Cress family.
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Line 41.

Line 41.

B.& G.-W. 138: B.& H. 39: Linn.Sp.Pl. 648:
Syn.Meth.St.Br. 301: H.P. 818: H.P.IIl - no ref.: Tri. - no ref.:
Cat.Angl. 251: Camb. 101.
H.P.818:
Raphanus rusticanus Ger. Park. C.B. sylvestris sive Armoracia

multis J.B. Horse-radish.

Herba Gerardi
[C.T.& M. 283] &£gopodium podagraria (L.), Goutweed, Ground
Elder, Herb Gerard; a species of the Aegopodium genus of the
Umbellifere or Carrot family.
B.& G.-W. 272: B.& H. 182: Linn.Sp.P!. 265:
Syn.Meth.St.Br. 208: H.P. 435: H.P.III - no ref.: Tri. - no ref.:
Cat.Angl. 159 with a ref. to see Angelica sylvestris 22:
Camb. - no ref.
H.P.435:
Angelica sylvestris minor sive erratica C.B. sylv. repens J.B.
Herba Gerardi Ger. Podagraria vulgaris Park.
Herb Gerard, Gout-wort, or Ashweed.

Solanum falicacabum.
[C.T.& M. 367] Physalis alkekengi (L.), Cape Gooseberry; a
species of the Hyoscyamus genus of the Solanacee or Potato
family.
B.& G.-W.348: B.& H.317: Linn.Sp.PI. 183:
Syn.Meth.St.Br. - no ref.: H.P. 681: H.P.IIl 356:Tri. - no ref.:
Cat.Angl. - no ref.: Camb. - no ref.
H.P. 681:
Solanum halicacabum vulgare J.B. vesicarium C.B.
halicacabum Ger. halicacabum sive Alkekengi vulgare Park.

Winter Cherry.
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H.P.III 356:
14 additional species given, including:
Alkakengi foliis mollibus, fructu Asparagi D.Petiver in
Act.Philosoph.Lond N.271,p.855. Aumacarum-calunga Malab.
Ad 4 pedum altitudinem excrescit. Radicem habet tuberosam,
pugnum crassam, quae cum Lini succo pista, & apposita
Apostemata sanat, in pulvere sumpta febres hecticas profligat.

D.S.Brown.

Line 41. Herba Gerards Solanum halicacaburn: Ray is correct in saying that
these two plants propagate vegetatively by means of ‘creeping roots’

or what we now call rhizomes, but nevertheless produce seed.1025

Line 42.  Fragariz: see above Cap.7, line 56.

Line 42. Ranunculus repens.
[C.T.& M. 411 Ranunculus repens (L.), Creeping Buttercup; a
species of the Ranunculus genus of the Ranunculacee or Buttercup
family.
B.& G.-W. 114: B.& H. 9: Linn.Sp.Pl. 554:
Syn.Meth.St.Br. 247: H.P. 581: H.P.III - no ref.:Tri. - no ref.:
Cat.Angl. 250: Camb. 101.
H.P. 581:

Ranunculus pratensis repens Park. prat. repens hirsutus C.B.
pratensis etiamque hortensis Ger. repens flore luteo simplici

J.B. Common creeping Crowfoot or Butter-cups.

Line 42. Fragariza ¢ Ranunculus repens: again he is correct in saying that, as
well as producing seed, these two plants reproduce vegetatively by

means of ‘shoots’, or what we now call stolons which root at the

1025  Clapham, Tutin and Moore: 283 and 367.
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Line 46.

Line 50.

Line 52.

Line 55.

nodes and usually produce further flowering stems in the current

season.1026

Plinius aliique rei naturalis scriptores .... longiora vite spatia: Ray
seems to be referring to the passage of Pliny in which he is
discussing the life span of elephants. Pliny states that the period of
gestation of an elephant is usually believed to be ten years, but he

says that Aristotle gives it as two. He continues by saying that

elephants can live for up to three hundred years.1027

Unurm: Ulmus: see above Cap.4, line 145.

Semina plantarum oleo copiosiore scatent .... : Ray has correctly
observed that the seeds of plants are as he says ‘oily’. The most
characteristic seed reserve material is fat, normally in a liquid or, as
Ray says, ‘oily’ form. Fats have a high calorific content and so
more calories can be stored in a small space than with other food

reserves such as starch.1028

salemvolatilem: the term sal volatile had been first used in English in

1654; it is composed of Ammonium carbonate, especially an

aromatic solution of this used as a restorative in fainting fits.1029

1026  Clapham, Tutin and Moore: 217 and 41.

1027 Pliny: Historia Naturalis VIII, x: 28; Loeb edition III: 22. N .
Pliny is correctly quoting Aristotle here: Aristotle, T@v ITept Ta Zdwa Iotopiwy
[Historia Animalium]: 54 6b, 11.

1028  Lowson’s Botany: 131-132.

1029  OED: 188].
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Line 56.

Wedelius in Fxperonento nove chymico de sale volatili plantarum.1030

Wedelius | Georg Wolfgang Wedel studied philosophy and
medicine. In 1667 he practised briefly in Landsberg and then
returned to Jena, where he qualified in medicine and began giving
lectures. In 1673 he took up the chair in anatomy, surgery and
botany, and following this the chair in theoretical medicine, After the
death of a colleague he assumed the chair of practical medicine and
chemistry in 1719. In a sense he stood midway between mediaeval
and modern views of science, defending astrology and alchemy yet
supporting iatrochemistry. Wedel had described the preparation of
Woad and this is referred to by Ray in Historia Plantarum, page
842, but it is supplemented by an account given him by an un-

named friend.1031

Lines 58-67. Quot annos semina plantarum fecunda durabuni ......... :

Ray continues his discussion of seeds with facts and figures on the
longevity of seeds, that is on how long they remain viable and can
germinate.
Ray himself believed that nature, that is the divine creator, had
enabled seeds to survive for long periods of time as a means of
ensuring the perpetuation of the species:
And for the Security of such Species as are produced
only by Seed, it hath endued all Seed with a lasting
Vitality, that so if by Reason of excessive Cold, or
Drought, or any other Accident, it happen not to
germinate the first Year, it will continue its Fecundity, I
do not say two or three, nor six or seven, but even
twenty or thirty Years; and when the Impediment is

removed, the Earth in fit Case, and the Season proper,

1030  That Ray did not own a copy of this work is indicated by the sale catalogue of his
library: British Musuem: S-C 326 (6).
1031 DSB X1V, 212-213; Raven, 227.
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spring up, bear Fruit, and continue its Species. Hence it
is that Plants are sometimes lost for a while in Places
where they formerly abounded; and again, after some
Years, appear new: Lost either because the Springs were
not proper for their Germination, or because the Land
was fallowed, or because Plenty of Weeds or other
Herbs prevented their coming up, and the like, and
appearing again when these Impediments are

removed.1032

There is an interesting discussion on this in a modern work, which [

quote in full:
In uncontrolled or ‘natural’ conditions of storage many
seeds soon lose their viability. With seeds which have
fairly permeable coats and which germinate readily when
moistened, the period of survival ranges from a few days
(willows and poplars) to about twenty-five or thirty
years (some grasses and legumes). The longer periods
and the very short ones are relatively uncommon; with
most species in this category (which, of course, includes
all the common crops) death at two to five years may be
regarded as the normal thing. In any one seed sample the
death rate is low at first, then rises to a peak which
brings the death of most of the seeds, and falls again
until the death of the last survivor. With wheat, for
instance, a very few seeds may survive twenty years or
even a little longer, but most are dead at twelve, and

some are dead at five,1033

1032 The Wisdom of God: 83.
1033  Lowson’s Botany: 130-131.
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Line 59.

That the number of seeds produced is not necessarily an indicator of
viability is shown in the following chart, giving the ‘average
reproductive capacity’:103+

% of seeds viable

Mercurialis perennis (dog’s mercury) 5-15
Mercurialis annua (annual mercury) 70
Alnus glutinosa (alder) 25
Betula pendula (birch) 25

Fraxinus excelsior (ash)

90
Verbascum thapsus (mullein) 88

D. Morrisonus: Morrison / Robert Morison: 1620-1683. Physician
and first holder of the chair in botany established at Oxford in 1669;
it was left in abeyance for forty years after his death in 1683.
Morison attacked Ray in 1669, after Ray’s tabular
classification of plants was published by the Royal Society in 1668
to accompany his friend John Wilkin’s Essay Towards a Real
Character and Philosophical Language. This classification was
artificial and drawn up in a bifurcating form in accordance with

Wilkin’s requirements and could not really be said to be the work of
Ray.1035 Morison had disregarded the context in which it had been
written and he implied that Ray knew no botany. This episode led to
lasting bad feeling between the two men, although Ray did not enter
into open argument with Morison.1036

Morison regarded himself as a pioneer in plant
classification and had written a monograph on the Umbellifere,
which had some merit. His scheme of classification was not

published until after his death, when it was edited by J. Bobart. It

1034 Turrill: 176.
1035  Vines: 31-34; Syn.Meth.St.Br. 39.
1036  Raven, 183-186; Vines: 21.
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was, however, mainly based on the work of Cesalpino.1037
Morison’s botanical works are:
1. Hortus regius Blesensis auctus, preludium botanicorum

(London 1669), known as Preludiabotanica.1038

o

. Plantarum Umbelliferarum distributio nova (Oxford 1672).

3. Plantarum historie universalis Oxoniensis pars secunda (Oxford
1680).103%

4. Plantarum historie universalis Oxoniensis pars tertia, Jacob
Bobart [ed.] (Oxford 1699) introduced with a biographical
sketch of Morison by Archibald Pitcairne.

5. Morison also edited Paulo Boccone’s Icones et descriptiones

rariorum plantarum (Oxford 1674).1040

Line 63. Lennaw Aorfolciz: this is presumably a description of the

composition of the dung-hill, but I have been unable to trace the
origin of the term.

It is possible that he is meaning lemmae and not lenne; the lemmaiis
the term used for the lower chaffy part of the floret of a grass
spikelet.1041 He could therefore be referring to a compost heap of
grass or hay cuttings.

On the other hand he may mean that the compost heap is composed

of Lemna or Duckweed (sometimes called Lens palustris), which is

very common in marshy areas such as East Anglia.1042 Linnaeus in

1037

1038

1039

1040
1041
1042

Vines: 21-22; see also Britten and Boulger: 221; and G.C.Druce, Account of the
Morisonian Herbarium 1914; Sachs 66-68 et passim; Raven 30, 64, 77, 151.

That Ray owned a copy of this work is indicated by the sale catalogue of his library:
Preeludia Botanica, edition published in London in 1669; British Musuem: §-C 326
(6): 11, Libri Latine &c. in Octavo, number 82.

This and the following book are presumably the works listed in the sale catalogue of
Ray’s library as:

Historia Plantarum Tom.I and Tom.I1, edition published in Oxford in 1680 and 1699;
British Musuem: S-C 326 (6): 1, Libri Latine &c. in Folio, number 28.

DSB IX: 528-529.

Oxford Dictionary of Natural History: 281.

Clapham, Tutin and Moore: 583.
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his Species Planatarum has Lemma ( Lens palustris) as one of the
names for Marsilea quadrifolia: 1099:

Marsileafoliis quaternatis.

Lemma. Juss.act. 1740.p.263. Guett.stamp.!.p.62.

Lenticula palustris quadrifolia. Bauh.pin. 362.

Mapp.alsat.166.t.166.

Lens palustris quadrifolia. Bauh.hist.3.p.789.

Moris.hist.3.p.619.s.15.t.4.£.5.

A third, although more remote possibility, is that Ray intends to
mean ‘lentils’ (Ervum lens), which are members of the Leguminose
or Pea family, and as such are rich in nitrogen and could have been
used for composting, indeed possibly have even been grown

specifically for the purpose as a ‘green compost’.

Lines 67-70. Multum autem conducit ad fecunditatem prorogandam seminum
conservatio: Ray realised that the conditions under which seeds are
kept influences their viabilty.

The discussion quoted above from Lowson continues:
Where the expectation of life is short (not more than a
year or two) it is often possible to maintain viability far
beyond the normal term by controlling the conditions of
storage. This usually involves keeping the seed in dry air
at a temperature only slightly above freezing. In the
laboratory poplar seeds can be kept viable for at least
twenty times their normal span. Seeds which naturally
live longer do not react in this way; so far as can be seen

at present no amount of tinkering will make much

difference to life-spans of ten years and over.1043

Lines 73 and 74.  Sizapeos: Sinape: see above Cap.13, line 12.

1043  Lowson's Botany: 131.
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Lines 58-75. Section VI. Quot annos ... per tot annos residuis etiam prolificis.
Throughout this section Ray gives examples from several sources of
the longevity of various seeds; although he has doubts he does
believe, as in the case of Sinapis, that seeds can lie dormant for
many years before germinating.

Lowson too gives (modern) facts and figures but without giving

actual examples:-
Among the hard-coated seeds, which occur in a large
number of species, survival to eighty years is certainly
quite common, and there are several reliable records (all
for rather large seeds) in the range 150-200 years.
Beyond this it is difficult to go, because a dated
collection of seeds more than 200 years old is a very
uncommon thing. It will not, however, be very
surprising if the figures ultimately have to be raised a
little. Very much longer periods of survival, running into
thousands of years, have sometimes been claimed, but

are not generally accepted.1044

Line 74. Quam tamen non sponte ortam suspicor, sed e seminibus in terra per
tot annos residuis etaim prolificis. Ray here denies the possibility of

spontaneous generation. He is agreeing with Jung, who had

discussed Theophrastus’ work on this at length,1045 and came to

the conclusion that spontaneous generation was unlikely.1046

1044 Lowson’s Botany: 131.

1045 Theophrastus belleved that cllmatw condmons caused changes in plants:
aM\.’ sxswo oquawu nspl, TO. stf‘)pa xat o)\wS :to.orow
mv vknv, wo:nsp s)\éxen xal npbtepov, :f)cn:s owrouormv
usraBlamuvew ueTtaBoAS Tivas yiwvoufvns txk TRV
ovpavuov TOlaan.s
[That kind of change occurs in trees and in all woodland plants
generally, as was said before, and its effect is that, when a change of
the required character occurs in the climatic conditions, a spontaneous
change in the way of growth ensues.]

Theophrastus, Hspz dutiov Im'opwJ {Enquiry into Plants]IL.iv.4.
1046  Morton on the fourth fragment of Jung’s Doxoscopie: 174.
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Lines 76-82. Semina omnia .... quo nutritur & augetur. Ray is incorrect here
in believing that seeds derive their first nourishment from an outside
source.

All requirements for early growth are met from within
the seed itself with the single exception of water, which at this stage
does no more than soften the testa or seed coat to enable the seedling
to emerge. Until the root system is developed a seedling cannot

absorb minerals or vitamins from outside; it has to contain within

itself all of these requirements for growth.1047

Line 79. fenestella: cf. Cap.12, line 100.

Lines 83-117. Magna est analogia .... cum successu frequentari scribit. This
is virtually a transcription and translation into Latin of the
comparable paragraphs in The Discourse on the Seeds of Plants
apart from two particular sections at lines 91-92 and line 116, for

which see below.1048 Both Ray and Malpighi 1049 created problems

for themselves by implying analogies between the structures of the

uterus of animals and plants; Grew did not fall into this trap.

Lines 87-90. sic pariter ovum Animalis vivipari .... alimentum per
membranas involventes seu secundas attrahit. Ray is almost correct
in the details of the development of the egg of ‘a viviparous animal’.

After the egg leaves the ovary, fertilisation takes place in
the fallopian tube (Ray believes it to happen in the ovary itself), and
then the blastocyst (the developed form of the fertilised egg or

zygote) is implanted in the lining of the uterus (the endometrium) at

1047  Lowson’s Botany: 132.
1048  Further Correspondence:76-T7.
1049 Malpighi, Anatome Plantarum: 57-63.
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the point where the placenta then forms.1050 However apart from a
short period before implantation it is never really ‘free’ in the uterus
as Ray implies. The embryo is nourished through the ‘afterbirth’ as
Ray calls it, at least through a part of what we now term the
afterbirth, which consists of the placenta and membranes

surrounding the feetus.1051

Lines 91-93. Ovario voco .... quem congeries seu racemos ovorum

necessario confitebitur. Ray seems, despite being a scientist, to be
embarrassed at giving this information but he says he can produce
proof, if necessary, that the ovaries are nothing more than a cluster
of eggs. Ray’s informant had correctly observed the structure of the
ovary, that it contains many immature eggs in tiny follicles, which
are released individually at the time of the menstrual cycle (or

ovulation).1052 However compare the section in The Discourse on
the Seeds of Plants in which Ray discusses the same phenomenon,
where he appears to be citing the evidence of his own eyes. Here he
says:
By the ovaria, [ mean the bodies usually called testes
foeminei, which whosoever will but make use of his
eyes, diligently to view in swine, and other multiparous
and salacious animals, must needs acknowledge to be
nothing but masses or clusters of eggs.1053
NB The term female testicles for the ovaries had been used first by

the Alexandrian physician, Herophilus.105+4

1030
1051
1052
1053
1054

Harrap's Dictionary of Medicine: 211.

ibid.: 8.

ibid.: 295.

Further Correspondence: 76.

For a discussion of Herophilus’ investigations of the reproductive organs, see Greek
Rational Medicine: 197-199.
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Text page 26.

Line 98.

Line 100.

Line 102.

capillarium fibrarum: Ray’s capillary fibres are the root hairs, which

are single-celled projections from the root serving to increase the

surface area for absorption of water and solutes from the soil.1055

P. Laurembergius: Horticult. cap.21§1: reference in text to
Lauremberg, followed by a direct quotation: Az4a (inquit ille) fere

SETPS €St ouiiias sursum nonnthil vergat:

Py2/3i ceree 2/3 terebinth. 2/3j resine communis 2/3j; commixtis:

This formula of Lauremberg’s may be a mixture for preventing
water loss at the cut end rather than being similar to a modern

rooting compound. [Note the use of the abbreviation used in medical
prescriptions, Py, the contracted form of the Latin recipe, i.e.
‘take’.]

Ray’s Discourse on the seeds of plants, delivered to the

Royal Society on 17th December 1674, suggests that a wound seal

is meant here.1056

Graft seals (known as ‘pugs’) and wound dressings are
still used on occasion nowadays, although not usually for the basal
cut of a stem cutting. They may be made of grafting clay (clay,
cow-dung and hay), hot grafting waxes (resin, Burgundy pitch and
tallow), cold brush waxes (resin, beeswax, talc and methylated
spirit), rubber latex seals (vulcanised rubber), bitumen emulsions,

paraffin wax (melted candle wax), petroleum jelly or waxed cloth

held with adhesive tape.1057

1055 Penguin Dictionary of Botany: 317.

1056  Further Correspondence: 76-77.

1057 The formul®e for preparing these graft seals may be found in Garner, Grafter’s
Handbook: 76-82.
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Lines 104-105. ita tamen ut delitescat. In hoc casu .... .

Line 107.

Line 114.

The description of the cutting here suggests that it is a

hardwood cutting rather than a soft or semi-ripe cutting, although
perhaps the Greek word &nocnacué‘ua, ‘fragments torn off’

[line 100],1058 suggests a semi-ripe cutting, which would be ‘torn
off’ with the heel of the main stem attached. The cutting mentioned
in Lauremberg’s decription may just be the trimming of this heel
before planting. As all except soft cuttings take a considerable time
to root, Lauremberg’s elaborate formula for treating the cut end and
the method of bending the stem may be unnecessary, as once a

callus has formed at the cut end adventitious roots will grow.1059

: are these Ray’s
words? Although not in italics (as a quotation) it does, however,
since the first four words follow a comma in the text, appear to be

part of the quotation from Lauremberg.

Pomiferis: Pomiferae: literally ‘apple-bearing’.

Codlings & Moyls: English terms used by Ray perhaps for added
clarity.

Codlings.
[B.& H. 146] Codlings; a species of the Pyrus genus of the

Rosacee or Rose family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: Linn.Sp.P!l. - no ref.:
Syn.Meth.St.Br. - noref.: H.P. 1447: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.

1058  &moomaopdtia from amoonéw, ‘to tear’ or ‘drag away from’: Liddell and Scott:

218.
1059  Garner, Grafter's Handbook: 48-49.
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Line 115.

Line 116.

H.P. 1447:
The Codling. Pomum coctile. Externe albicat, e latere foli
obverso rubore perfusum, cuticula levi, quam a coctione facile
exuit. Crudum vix editur ob duritiem & aciditatem, sed coctum
vel cum cremore lactis, vel cum aqua rosacea & Saccharo
comestum inter laudatissima fercula habetur.

Moyls: presumably a species of Apple.

D. Josselino: John Josselyn: that Ray had read Josselyn’s
description of New England1060 is also mentioned by him in his
address given to The Royal Society in December 1674, in which he

gives more details on the propagation of fruit trees.1061

in omne genus Malis & Pyris cum successu:

Malis: Malus: see above Cap.4, line 145.

Pyris: Pyrus: see above Cap.4, line 145.

In Historia Plantarum Ray cites Josselyn as saying that this method
of propagation was used successfully ‘in all kinds of Apples and
Pears’, but in the comparable passage of The Discourse on the
Seeds of Plants he cites Josselyn as saying,

That the inhabitants there do practise, with good success,

this manner of propagating all sorts of fruit-trees. 1062

1060  John Josselyn, New England’s Rarities Discovered, London 1672.
Ray does not appear to have owned a copy of this work, as is indicated by the sale
catalogue of his library: British Museum: §-C 326 (6).

1061 Further Correspondence: 77, see also Raven: 332.

1062  Further Correspondence: 77.
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Chapter Fourteen:

On the leaves of plants called seminal or seed leaves.

In this chapter Ray begins to define cotyledons although
nowhere in this chapter does he use the actual term ‘cotyledon’; this term does
not appear in Historia Plantarum until Chapter 15, line 129, when Ray gives it
in a quotation from Malpighi. The whole of this short chapter is translated into
Latin from Ray’s earlier work A Discourse on the Seeds of Plants.1063 1064
Ray also included much of this material in Methodus Nova in 1682 in the
section De Foliis Plantarum seminalibus dictis.1065 By the time of the
publication of Methodus Plantarum emendata et aucta in 1703, Ray had refined
his system of classification and, although not applying it to trees and shrubs,
he used it to classify herbs, using the number of seed leaves as a specific
characteristic.1066

A modern definition of a cotyledon is that it is the first leaf of the
embryo in seed bearing plants (Angiosperms) and in most non-endospermic
plants contains the main food reserves for the developing seedling. The number
of cotyledons is an important taxonomic characteristic which separates the two
classes of Monocotyledons and Dicotyledons.1067 The cotyledons vary in
character (thin or fleshy) and may remain inside the seed or emerge to become
the first photosynthesizing organs. There is a modern conflicting idea that it is

wrong to regard the cotyledons as leaves, although they can show leaf-like

1063  John Ray, A Discourse on the Seeds of Plants, presented at a meeting of The Royal
Society on 17th December 1674; reprinted in Further Correspondence, this section
on page 71.

1064  NB. Ray does not use the term ‘cotyledon’ in this work either.

1065  Raven (p.195) has a footnote stating that:

‘It is interesting that the earliest publishers’ review, Weekly Memorials for the
Ingenious, issued by Faithorne and Kersey and bound up as a volume in 1683, in a
notice of the Methodus Planiarum, 26 June 1682, draws attention to the seed-leaves
and calls them cotyledons.’

1066  NB. Although the number of cotyledons seems to be in isolation an accidental
characteristic, when it is linked with other characteristics it signifies ‘a true
congeneric grouping’.

Morton: 204.

1067  Penguin Dictionary of Botany: 89.
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tendencies, preferring instead to regard them as fleshy lobes distinct from
leaves.!068 Throughout this chapter Ray is describing epigeal seedlings, that is
with the cotyledons emerging above the ground from the seed and
photosynthesizing; he gives many differences between these cotyledons and
true leaves.1069
Ray uses the existence of seed leaves as proof of the

impossibility of spontaneous generation;1070 in The Wisdom of God, published
in 1691, he states that:

I demand farther, Whether any of the Patrons of Spontaneous

Generation in Plants did ever see any Herbs, or Trees, except those

of the Grass-leaved Tribe, come up without two Seed-leaves?

which, if they never did or could, it is to me a great Argument that

they came all of Seed; there being no Reason else, why they should

at first produce two Seed-leaves different fr;)m the Subsequent? And

if all these Species (which are far the greatest Number) come from

Seed, there is not the least Reason to think that any of the rest come

up spontaneously.1071

Ray’s work on the number of seed leaves for classification,
generalis plantarumdistinctio, into two broad divisions was in itself important,
but had a broader impact. It was as Morton says:

of supreme importance for understanding the real “inner nature” of
plants: it represented in botany the same kind of deepening of
comprehension as the discovery of a “natural law” in the physical
science. ......... This division into Dicotyledones and
Monocotyledones (dicotyledons and monocotyledons) was soon to
be generally accepted and to become a basic feature of the

classification of flowering plants.1072

1068  Lowson’s Botany: 132.

1069  Oxford Dictionary of Botany: 145.
1070  See note at Cap.18, line 164.
1071 The Wisdom of God: 228.

1072  Morton: 203.
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Text page 26.

Line 1.  Seminum satorum pars maxima binis primulum foliis e terra exoritur:

he is correct in stating that the majority of plants have two ‘seed

leaves’ since by far the larger group of Angiosperms are the

Dicotyledons with about 250 families as opposed to the

Monocotyledons with about 60 families.1073 / 1074

Lines 6-14.

Figura .... Urticee aut Betonice modo: for a discussion on the

variations of shape in ‘seed leaves’ see Lowson’s Botany, pages

136-143, where examples of the germination of various seeds is

given and how the cotyledons may be lobed or folded.

There was obviously much doubt in the seventeenth

century on the shape and number of seed leaves, as is indicated by a

letter written by Ray to Tancred Robinson, in which he says:

I doubt whether Mr. Lewenhoeck’s observations be
exact; for in those of the seeds of plants I find him
mistaken in some, v.g. radish, turnips, and others of that
kind, which I have forty times dissected and opened with
my hands, and seen clearly with my naked eyes. He
saith they have four leaves, and figures them
accordingly; whereas they have but two only, with a
notch or crena at the top, but that not very deep, so as to
make any show or appearance of two leaves. And it is
clear, by their coming up, that they have but two leaves,
for they bring up the very same that were inclosed in the
seed. And Signor Malpighi agrees exactly with me, both

in the number of leaves and the manner of their

1073 Penguin Dictionary of Botany: 105 and 232-233.

1074  NB; there are exceptions to the rule concemning the number of cotyledons, as among
dicotyledons seedlings occur in significant numbers with more than two cotyledons
or even occasionally one, and more rarely among monocotyledons some species may
produce two cotyledons: Lowson’s Botany: 132-133.
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complication, both in his figures and descriptions.1075

Umbelliferis. Umbelliferae: see above Cap.11, line 55.

nasturti Aortensis: Nasturtium hortense.

[C.T.& M. 79] Lepidium sativum (L.), Garden Cress; a species of
the Lepidium genus of the Cruciferee or Cress family.

B.& G.-W. 154: B.& H.49: Linn.Sp.P!. 644:

Syn.Meth.St.Br. - no ref.: H.P.825: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. - no ref.. Camb. - no ref.

Nasturtium hortense Ger. Park. vulgare J.B. hortense vuigatum

C.B. Common Garden-Cress.

Brasice [sic): Brassica: see above under Brassica Cap.9, line 113.

[C.T.& M. 76-77] Raphanus (L.), Radish; a genus of the Cruciferce

B.& G.-W. 160: B.& H. 49: Linn.Sp.P!. 669:
Syn.Meth.St.Br. 296: H.P. 804-805: H.P.III - no ref.: Tri. 13.156:
Cat.Angl. 251: Camb. 101.

6 species given, including:

Raphanus J.B. sativa Ger. vulgaris Park. Raph. major

orbicularis vel rotundus C.B. item minor oblongus ejusdem

Radish: Raphanus, -i, m.:‘Pchbavo.S‘, —dvovu, m.

Line 7.
Line 10.
H.P. 825:
Line 11.
Line 11. Raptani: Raphanus.
or Cress family.
H.P. 804-805:
Radish.
Tri. 13.156:
1075 Correspondence: 246.



Line 11.

Line 11.

Line 12.

Line 12.

Line 14.

Line 14.

Sinapeos: Sinapis: see above Cap.13, line 12.

Rape: Rapa: see above Cap.3, line 18.

Nasturtif Indici: Nasturtium Indicum: see above Cap.7, line 54.

Geranii moschati: Geranium moschatum.
[C.T.& M. 175] Erodium moschatum ([L.] L’Herit), Musk
Stork’s-bill; a species of the Erodium genus of the Geranacee or
Geranium family.
B.& G.-W. 230: B.& H. 93: Linn.Sp.P!.. 680:
Syn.Meth.St.Br.357-358: H.P. 1057: H.P.III - no ref.:
Tri. - no ref.: Cat.Angl. 131: Camb. - no ref.
H.P. 1057:
Geranium cicute folio inodorum Ger. cicute folio minus &
supinum C.B. moschatum inodorum Park. moschatum folio ad
myrrhidem accedente minus J.B.
Field Cranes-bill. without sent [sic].
Geranium moschatum Ger. Park. Cicute folio moschatum ad
Myrrhidem accedente majus J . B.
Musked Cranes-bill, Muscovy.

Ureacee: Urtica: see above Cap.9, line 59.

Betonice: Betonica.

[C.T.& M. 413] Stachys officinalis ([L.] Trev.), [Stachys betonica
(Bentham), Betonica officinalis (L.)], Betony; a species of the
Stachys genus of the Labiate or Mint family.

B.& G.-W. 338: B.& H. 355: Linn.Sp.Pl. 573:
Syn.Meth.St.Br.238: H.P.550: H.P.IIl 297: Tri. 8.18:

Cat.Angl. 39-40: Camb. 47.
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H.P. 550:
4 species given, including:
Betonica Ger. purpurea C.B. vulgaris purpurea J.B. vulgatior
flore purpureo Park. Wood-Betony.
H.P.III 297:
8 additional species given.

Tri. 8.18:

. /
Betony: Betonica, -@, f.: Keortpov -ov, n.1076

Boraginis: Borago: see above Cap.10, line 83.
Buglossi: Buglossus: see above Cap.9, line 49.

Asperifoliis: Asperifoliae: literally ‘rough-teaved’.

[C.T.& M. 426-427] Asperula (L.), Woodruffs; a genus of the
Rubiacee or Bedstraw family.

B.& G.-W.310: B.& H. 214: Linn.Sp.P!. 103-104:
Syn.Meth.St.Br. 224: H.P.483: H.P.III 284: Tri. 14.209:

3 species given, including:
Asperula Ger. Asp. Il. sive Rubeola montana odora C.B.
Asperula aut Aspergula odorata Park. Rubiis accedens Asperula

quibusdam, sive Hepaticastellaris 1.B. Woodruff.

Incorrect reference in the index to Volume I11.

Line 16.

Line 16.

Line 16.

Line 21. Asperulc: Asperula.
Cat.Angl. 30: Camb. 45.
H.P.483:
H.P.III 284:

1076

See the note above under Carpinus,”Octpus at Cap.5, line 26, on § being used for
oT; i.e. KéSpov = xéoTpov.
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Tri. 14.209:
Woodruff: Asperula, -ae, f.: [No Greek].

Line 21. Aparis: Aparine: see above Cap.9, line 67.

Line 22. Lino: Linum: see above Cap.12, line 34.

Line 22. Zinarii: Linaria:see above Cap.11, line 52.

Line 22. Zat#ymalo: Tithymalus: see above Cap.4, line 23.

Lines 23-25. Folia semina totaque .... : Ray seemsto asume here that all
seeds have fleshy cotyledons within the seed along with the
embryonic plant. Some seeds have a fleshy endosperm containing
food reserves as opposed to fleshy cotyledons; in these seeds the
cotyledons draw on this food reserve but are not themselves fleshy.

In non-endospermic seeds the main food reserves for the seedling

are in the cotyledons which are then thick and fleshy.1077

1077  Lowson’s Botany: 134.
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Chapter_Fifteen:
On the seedling and other things contained in the seed.

Throughout this chapter Ray continues his discussion on the
cotyledons and their role in the development of the seedling. Much of this
chapter, like the last, is taken from his earlier work A Discourse on the Seeds of
Plants.1078 As with the previous two chapters, he was discussing material also
elaborated upon in his Methodus Nova of 1682, this third section being entitled
De Plantula seminali reliquisque semine contentis. However, much of this
chapter also comes from direct observation on the part of Ray and Malpighi and
is not based on hypothesis as is much of the earlier work mentioned above;
indeed, in this work Ray says that ‘The next spring, I intend (God willing) by
ocular inspection to determine this’ [the function of the cotyledons etc.] ‘and not
to go upon probabilities’. 1079 Before the seventeenth century we have to go
back as far as the third century B.C. to Theophrastus for a clear exposition of

the development of germinating seeds; his explanations are of course incomplete

because of the lack of even a simple magnifying lens.1080

Text page 26.

Lines 1-4. In omnibus quee unquam dissecui idonee magnitudinis seminibus
plantulam seminalem semper inveni .... certe partes ejus non ita
facile a me potuerunt discerni. Ray has correctly observed that some
seedlings are not as well developed within the seeds as in others.

For example in Orchid seeds the embryo, even in a ripe seed, is still

so undeveloped that distinct organs cannot be recognised.1081

Line 6.  Gemino dixi lobo foliis seminalibus respondente .... : he has doubts

as to whether ‘seed leaves’, which do not emerge from the earth as

1078  John Ray, A Discourse on the Seeds of Plants, delivered to The Royal Society on
17th December 1674; reprinted in Further Correspondence: 70-77.
1079  ibid.: 76.
1080  Theophrastus Hep‘a', Putov 'Ioropfaj‘ (Enquiry into Plants): VIII, ii: 1-4.
1081  Lowson's Botany: 132.
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the seedling grows, can be classified as ‘seed leaves’. There are in
fact many plants which have cotyledons remaining within the seed
coat or testa even after germination and usually below the earth;

hence they are known as hypogeal forms [literally ‘below the
earth’].1082 Ray says that some people only accept as ‘seed leaves’

the cotyledons of epigeal forms [literally ‘on the earth’], but he feels
that as the underground ones seem to serve the same function then

they must be accepted as ‘seed leaves’ too.

Lines 11-13.  In nonnullis seminum generibus .... : Ray has observed that

some seedlings do not have obvious cotyledons [above the earth].
He then differentiates between ‘a stem alone without leaves’ and ‘a

leafy stem or a leaf alone without a stem’. He seems to be describing

here the various forms of monocotyledon seedlings.1083

Text page 27.

Lines 13-15. Ex hac seminum divisione .... in eas scil. que plantula seminali

sunt bifolia aut GLAO/,SCP, & que plantuls seminali adulte analoga.

Ray gives here what is perhaps his most important botanical
discovery that seed-plants fall into two broad natural divisions based
on the number of cotyledons or, as he still calls them at this stage,
‘seed leaves’. This division soon became an accepted method of
classifying flowering plants. He had first propounded this idea in
1674 in his paper A Discourse on the Seeds of Plants presented to
The Royal Society on December 17th.; here he noted the differing
structure of dicoyledons and monocotyledons.108+ Ray had
discussed the seed leaves in his Merhodus Nova in 1682 but did not

use it as a method of classification at this date. He first used the term

1082
1083
1084

Lowson's Botany: 134.
ibid.: 132 and 143-147.
Further Correspondence:70-77.
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cotyledon in Historia Plantarum 1085 in 1686 and in Methodus
Emendatain 1703 he defined the cotyledons as ‘supplying food to
the [seedling] in the same way as the uterine placenta or cotyledons
in animals. In some plants there is only one cotyledon but in most
there are two (called seed-leaves)’. In Historia Plantarum he
divided herbs, but not trees, according to this classification but
finally in Methodus Emendata he divided herbs and trees, although

separately, into Dicotyledons and Monocotyledons.1086

Line 15. 5&)\.6ﬁ6£).’ Ray, despite having been appointed lecturerin Greek at

Cambridge in 1651, rarely uses Greek in his works; when he does it

is indicative of his sources as in this instance and often used for
emphasis. It appears to mean ‘two-lobed’ from du and 7\0[365 .
Theophrastus described the two types of seed leaves or
cotyledons in I'Isp), dutdv ‘Iovopias [Enquiry into Plants]. 1087
Ray does not, however, use the same terminology as Theophrastus;
the word 60»6[30'_), used by Ray, does not seem to exist in classical
Greek.1088 The text of Theophrastus gives:
AEVTO YOp THDS KO TaDTa duuepty, 1089 Ta B¢ o)
XEDPONEL Porvepms mavTa dLVPal090 kol CUVBETOL
~ v 08 Pitov eVOUS EEm mpowheTodaL BV O TOLS

- A \ s > N > P ~ >
ot POoLS dia To xab’ gv avTaA Elvat TOUTO UEV OV

1085
1086
1087
1088
1089
1090

Quoting Malpighi at Cap.15 line 125.

Morton: 203-204 and 228-229, note 44.

Theophrastus, ITepr Pvtwv ‘Ioropias [Enquiry into Plants], VI, ii 2.
cf. Liddell and Scott.

duueph) = ‘in two parts’.

3Bvpa = ‘of two doors’.



/7 ~n o\ © ey Vd
oVLUPALVEL, TPOTEPEL B 1) PLiat UkpGv.1091

Lines 16-18. E primi generis seminibus .... nihil omnino pulpe aut medulle

continetur: there are, as Ray says, many seeds in which the embryo
makes up the greater part of the bulk of the seedling. He is
describing non-endospermic seeds here; that is, seeds in which the
endosperm has been digested and disappeared before the seed is

fully ripe.1092

Lines 18-19. sunt etiam ...... seu in quibus plantula pars tantum est pulpe seu

medulle. This is slightly less clear but he seems to be describing
endospermic seeds, where the endosperm survives until the point of

germination and in which the digestion and absorption of the food

materials in the endosperm is carried out by the cotyledons.1093

Line 20. Semina illa que nihil aliud continent praeter plantulam seminalem ...:

non-endospermic seeds.1094

Line 23. Awzeland: Avellana: See above Cap.5, line 63.

Lines 25-26. Fabe, Pisa etc.: he gives an accurate description of the

symmetry of the seeds of dicotyledons.

Line 25. #ati: Faba: see above Cap.9, line 20.

1091

1092
1093
1094

Text quoted from Theophrastus, Hept Qutv ‘lotoplas [Enquiry into Plans),
VIII, ii. 2.
{For all such seeds are in two halves, and those of legumes clearly
have two valves and are double - and thence the root is thrust straight
out; but in cereals since the seeds are in one piece this does not
happen but the root grows a little while before the bud.]
Lowson’s Botany: 128-129.
ibid.: 129 and 134.
ibid.: 129 and 135-139.
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Line 25:

Line 25.

Line 25.

Line 25.

Pisd: Pisum: see above Cap.9, line 20.
Phaseoli: Phaseolus: see above Cap.13, line 24.
Vicie: Vicia: see above Cap.9, line 20.

Amygdale: Amygdala.
[C.T.& M. 232] Prunus dulcis ( [Miller] D.A.Webb), [ Prunus
amygdalus (Batesch.)], Almond; a species of the Prunus genus of
the Rosacee or Rose family.
B.& G.-W. - no ref.: B.& H. 128: Linn.Sp.Pl. 472-473:
Syn.Meth.St.Br. - no ref.: H.P. 1519: H.P.IlIl D.39:
Tri. 15.4/ 15.5: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1519:

Amygdalus sativa C.B. Amyvgd. dulcis & amara J.B.

The Almond-tree.
H.P.III D. 39:

2 additional species given.

Tri. 15.4:

An Almond-tree: Amygdalus, -i, f.: ’A,uvyéa)q\;, —?p‘, f.
Tri. 15.5:

An Almond: Amygdala, -, f.: Auvydary, -Rs, f.

Line 26. Pruna: Prunus: see above Cap.4, line 23.

Line 26. Glandes: Glans: ‘an acorn’.

Tri. 19.127:

An Acorn: Glans, glandis, f.: BéAavq}‘, —évov, f.



Line 27. Hic obiter notare .... fructui aut vasculo seminali coheeret: this point

of cohesion between the seed and its container may be seen clearly
in a broad bean seed; at the side of the seed is a narrow scar, the
hilum, which marks the place where the seed has broken away from
the stalk or funicle which attached it to the inside of the bean

pod.1095 See diagram below at line 29.

Line 28. qua semen fructui aut vasculo seminali coheret: the embryo of a seed

is usually protected by a covering, the pericarp, Ray’s ‘fruit’ or
‘seed container’. There is however a class of plants with naked
seeds, the Gymnosperms, where the seed has no enclosing

carpellary structure.1096

Line 29. nec in omnibus speciebus germinatio a puncto cohesionis incipit:

when a seed germinates the first thing to grow is the radicle and as
Ray says and as may be seen in the following diagram of a broad
bean seed it is not necessarily next to the hilum or point of cohesion

with the pericarp.1097

Radicle showing
through testa

N Micropyle
() Hilum

- Plumele
- Bud In axil of cotyledon
"~ Scar of cotyledan staik

F1c. 114.—The Broad Bean Seed.

(a), (b). (), Different Views. (d), Inner Surface of Half the Testa.
), Bean with Testa removed and one Cotyledon broken away.

1095
1096
1097

Cooke, Burkitt and Barker: 183.
Penguin Dictionary of Botany: 165.

Cooke, Burkitt and Barker: 184; taken from Priestley and Scott's Introduction to
Botany.
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Line 30.

Line 30.

Line 31.

Line 31.

Line 31.

Line 31.

Line 31.

Line 31.

Line 31.

Line 34.

Line 34

Line 34.

Line 34.

Line 34.

Fabis: Faba: see above Cap.9, line 20.

Lupinis: Lupinus: see above Cap.9, line 16.

Glandibus: Glans: see above Cap.15, line 26.

Juglandi: Juglans: see above Cap.4, line 144.

Amygdalis: Amygdala: see above Cap.15, line 25.

Prunis: Prunus: see above Cap.4, line 23.

Boragine: Borago: see above Cap.10, line 83.

Buglosso: Buglossus: see above Cap.9, line 49.

Asperifoliis: Asperifoliae: see above Cap.14, line 16.

Pomi: Pomus: see above Cap.4, line 12.

. Pyri: Pyrus: see above Cap.4, line 145.

Floris Solis: Flos solis: see above Cap.10, line 91.

Melonis: Melo: see above Cap.10, line 12.

Peponis: Pepo: see above Cap.9, line 180.
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Line 34. Cucumeris: Cucumer.

[C.T.& M. 294] Cucumis sativus (L.), the Cucumber; a species
of the Cucumis genus of the Cucurbitacee or Gourd family.
B.& G.-W. 256: B.& H. 157: Linn.Sp.PI. 1011-1012:
Syn.Meth.St.Br. - no ref.: H.P. 645-646: H.P.III - no ref.:
Tri. 9.54: Cat.Angl. - no ref.: Camb. - no ref.
H.P.645-646:

(Tr.) Some deduce the name of Cucumis from its

curvature, hence Maro:

.......... tortusque per herbam

Cresceret in ventrem Cucumis.

But more truly Scaliger deduces it from KikvaS, which

is the old word of the Greeks; Vossius says ‘but mlxvoj

I suspect comes from the Hebrew’, i.e Cucumis.

Caspar Hofman proves with many
arguments that this fruit was not the Cucumer of the
Ancients, and indeed was unknown to them. See
Medicam Offic. Lib.2, Cap.76.

The characteristics of Cucumis are a tube-
like spiny swollen fruit, seeds in a plentiful damp pulp,
contained in a bag of gelatine.

I certainly, when I was travelling in [taly,
was amazed that the [talians called this fruit a Cizrullus,

and moreover Water Melons, Pepones and Cucumeres

too.

\ .
Kixvaos is the general name among the

Greeks for all horariorum (?hourly) fruits, just as
Cucumer is among the Latins, namely of Pepo, Melo,
Cucumer, Anguria and others of the same genus, as

Guilandinus also noted.
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Line 34.

Line 36.

Line 36.

Line 36.

Line 36.

Line 43.

Line 59.

Line 61.

Line 61.

5 species given, including:
Cucumis vulgaris Ger. sativus Park. sat. vulgaris C.B. vulgaris,
viridis & albus J.B. Cowcumber.

Tri. 9.54:

. . Ve
A Cucumber: Cucumis, -eris, m.: Zikvov, —ov, n.1098

Verticillatarum:Verticillatae: see above Cap.11, Table 113.

Glandis: Glans: see above Cap.15, line 26.

Amygdali: Amygdala: see above Cap.15, line 25.

Boraginis: Borago: see above Cap.10, line 83.

Buglossi: Buglossus: see above Cap.9, line 49.

Heec observatio nonnullius usus esse potest in serendis seminibus
saltem grandioribus .... ita ea serere ut plantule radicis apex
deorsum spectet: as Ray says it is a good idea to plant larger seeds
where the radicle is visible with its point in a downwards direction.
See the diagram of the Broad Bean above at line 29.

Raphano: Raphanus: see above Cap.14, line 11.

Brassicis: Brassica: see above Cap.9, line 113.

Rapis: Rapa: see above Cap.3, line 18.

Line 62. Sinapi: Sinapis: see above Cap.13, line 12.

1098  Note that Ray has two differem\spellings for the Greek in Historia Plantarum and
Dictionariolum Trilingue: Kixvas and Zixvov.
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Line 62.

Line 62.

Line 71.

Rapistro: Rapistrum: see above Cap.13, line 12.

Zrucd: Eruca.
[C.T.& M. 76] Eruca vesicaria ([L.] Cav.), subsp. sativa
([Miller] Thell), [Brassica eruca (L.): Eruca sativa (Miller)],
Rocket; a species of the Eruca genus of the Crucifere or Cress
family.
B.& G.-W. 158: B.& H. 36: Linn.Sp.PI. 667:
Syn.Meth.St.Br. 296-297: H.P. 806-807: H.P.Ill 412:
Tri. 13.161: Cat.Angl. 99-100: Camb. 62.
H.P.806-807:
6 species given, including:
Eruca major sativa, annua, flore albo, striato J.B. Er. sativa
Ger. latifolia alba sativa Dioscoridis C.B. sativa alba Park.
Garden Rocket.
H.P.III 412:
22 additional species given.

Tri. 13.161:

Rocket: Eruca, -@, f.."Evtwuov, —duov, n.

e Malpighii Plantarum Anatome desumptas, Tab.53, Fig.319.

I give here the diagram from Malpighi as given by Ray,1099 but
note that only the lower three drawings are directly from Malpighi
and are, as Ray says, Figure 319. The upper two drawings labelled
as Aceris majoris plantula seminalis convoluta seem to be a version
of Malpighi’s Figure 318, which he describes as being of Vesicaria
not Acer major; they could however be Ray’s own drawing of a
Sycamore seedling added to those of Raphanus by Malpighi. Ray’s

plate in Volume I of Historia Plantarumis taken from his Methodus

1099  Historia Plantarum: Book I: 27.
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Plantarum Nova of 1682.1100

Historia Plantarum:

./.{ccri‘r marorzs Planlufa.
serminalis convolida .

(See also diagram below at line 73.)

1100
1101

Keynes: 76 and 80.

Malpighi, Anatome Plantarum: Plate LIII, figures 18 and 19.
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Line 72. Acere: Acer: see above Cap.5, line 26.

Line 73. Sycamoro falso: Sycamorus falsus: is Ray referring to our Sycamore
here? The modern Latin name for Sycamore is Acer
pseudoplaranus, Acer ‘false plane tree’.

Sycamore fruit with the fruit cut on the right side to show the seed

with the rolled up embryo.1102

Line 81. Aasturtii fortensis: Nasturtium hortense: see above Cap.14, line 10.

Text page 28.

Line 87. Convolvulorum: Convolvulus: see above Cap.1, line 50.

Line 88. Soldanellee: Soldanella.
[C.T.& M. 365]Calystegia soldanella ([L.] R.Br.), Sea Bindweed,;
a species of the Calystegia genus of the Convolvulacee or
Bindweed family.
B.& G.-W. 318: B.& H. 305: Linn.Sp.P!. 159:
Syn.Meth.St.Br. 276: H.P. 726: H.P.III - no ref.: Tri. - no ref.:
Cat.Angl. 277: Camb. - no ref.

1102 Drawn from Lowson’s Botany: 142.
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H.P.726:
3 species given, including:
Soldunella murina Ger. maritima minor C.B. vulgaris sive
Volubilis murinua Park. Brussica marina sive Soldunella J.B.

Sea-Bindweed, Sea-Colewort, Scottish Scurvy-grass.

Line 95. sequitur ut de iis agam in quibus preter plantulum seminalem aliud
etium corpus continetur: Ray seems to be referring to the endosperm

here, which is a layer of the testa composed of parenchymatous cells
containing reserves of oil and protein. 1103 This aliud etium corpus

or ‘other body’ can be seen in the following cross sections of the

seeds of Ricinus communis (Castor-oil plant) and of Zeu mays

(Maize): 1104

Fused testa and ovary wall

Remains of style

Protein
Endosperm
(stored food)
Starch

Single cotyledon (absorbs
food from endosperm)

Plumui

e}Embryo plant
Radicle ’

Line 98. Fruxini: Fruxinus: see above Cap.4, line 144.
Line 98. Umbelliferurum: Umbelliferue: see above Cap.11, line 53.
Line 100. Mulvee: Mulva: see above Cap.12, line 43.

Line 100. Stramonii: Stramonium: see above Cap.3, line 141.

1103 Lowson’s Boiany: 141.
1104 Drawn from Lowson’s Botany: 140; and from Beckett: 197.
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Line 100. Atriplicis: Atriplex: see above Cap.9, line 109.

Line 100. Spinachice: Spinachia: see above Cap.10, line 123.

Lines 103-256.

spectaculo vehementer capi & delectari. From line 103 to the end of
the chapter he discusses the nourishment of the seedling and the role
of the cotyledons with lengthy quotations from Malpighi’s Anatomy
of Plants, published in 1675 and 1679. Ray had basically
formulated his ideas on the cotyledons by 1674, when he presented

his paper A Discourse on the Seeds of Plants; in this he says:

[On dicotyledons]

for the greatest number of seeds contain nothing of
nourishment for the young plant, more than the pulp of
the lobes; which yet may, and most probably doth,
supply nourishment to the radicle, while it is shot forth,

and comes to draw from the ground for itself, and

reciprocally for them too.

[On monocotyledons]

for that these have no seed-leaves, but come up with
leaves like the succeeding, is evident; and at first
springing up upon their leaf, the husk of the seed empty,
it is most probable, that there was nothing else in the
seed but the young plant: for, had there been any thing in
the seed of nourishment for the young plant, most

probable it is, that the husk being the vessel containing

such nourishment ....1105

1105

John Ray, A Discourse on the Seeds of Plants, presented to The Royal Society on

17th December 1674; reprinted in Further Correspondence: 75-76.
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Line 103.

Line 105.

Line 111.

Line 114.

In priore genere caro seu pulpa foliorum seminalium seu loborum
primum radici nutrimentum, cum primulum germinat suppeditare
videtur: as Ray says the cotyledons do supply nourishment to the
developing seedling. See the introduction to Chapter 14 for a fuller
discussion on cotyledons and to Chapter 15, lines 13-15 for Ray’s

discovery of them.

Folia enim ... : Ray then goes on to describe accurately the process
of germination: the absorption of water through the testa,1106 the
bursting of the testa firstly by the developing radicle, the role of the

radicle in nourishing the seedling,!107 the lengthening of the

hypocotyl and emergence above ground of the cotyledons1108 (he
describes this as the growing and unfolding of the seed leaves). Ray

is describing epigeal germination here.1109

& productainterram descendit: Ray does not discuss the problem of
geotropism. That the root descended into the earth because it was
seeking contact with the earth and that the shoot grew upwards
seeking the air was an ancient belief; Grew proved by experiments
that, even when germinated away from the earth in moist air, the

root grows downwards.1110

Verum in seminibus quorum folia seu lobi seminales supra terram
non exurgunt. Ray is aware that in some seeds the cotyledons do
not rise above the surface of the earth but stay within the seed while

they nourish the seedling. This is known as hypogeal

germination.1111 He gives as examples Broad Bean Pea and Vetch.

1106  Lowson’s Botany: 129-130.

1107 Penguin Dictionary of Botany: 305.
1108  Lowson’s Botanyv: 132.

1109  ibid.: 134.

1110  Morton: 193.

1111 Lowson’s Botany: 134.
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Ray and Malpighi both used as examples large seeds,
such as Phaseolus (French Bean), and Faba (Broad Bean), which
were easy to dissect and in which the various parts were clearly
visible.

Malpighi has beautiful diagrams illustrating the development of

these two seeds and showing epigeal and hypogeal germination,

which [ reproduce overleaf.
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Phaseolus [epigeal]:1112

1112 Malpighi, Anatomes Plantarum Pars Altera: Tab. II.
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Faba [hypogeal]:1113

1113 Malpighi, Anatomes Plantarum Pars Altera: Tab [11.
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Line 115.

Fapis: Faba: see above Cap.9, line 20.

Line 115. Pisis: Pisum: see above Cap.9, line 20.

Line 115. %iiis: Vicia: see above Cap.9, line 20.

Line 116. qui idcirco crescere .... : see the experiment described in Lowson’s
Botany, page 130, on the absorption of water by dried peas.

Line 118. Lobiut & folia seminalia: Ray gives the cotyledons of hypogeal and
epigeal seedlings different names ‘lobes’ and ‘seed leaves’ to
distinguish them.

Line 120. An nutrimentum aliquod .... mihi non constare fateor. Ray is unsure
of the role of the cotyledons after the emergence of the seedling from
the earth; they do continue to nourish the seedling and indeed those
above ground can photosynthesise a little.111+4

Lines 121-124.  Experimentum autem facile fieri posset ....: he goes onto
describe an experiment on the nourishing role of the cotyledons after
germination.

Line 126. Marcelli Malpighii Anatomes Plantarum pars altera: part two of

Malpighi’s Anatome Plantarum had been published in 1679.1115

1114 Lowson’s Botany: 134.

1115 As Ray says Ex quo hec primum scripsi ad manus meas venit ......... Marcelli
Malpighii Anatomes Plantarum pars altera. Whether Ray actually owned this book at
the time of writing or had been lent it by a friend is not known but by the time of
his death the following of Malpighi’s works were in his possession, as is indicated in
the sale catalogue of his library:

Anatomia Plantarum, 2 vols., edition published in London (no date indicated);
British Museum: S-C 326 (6): 1, Libri Latine &c. in Folio, number 33.

Opera Posthuma, edition published in London in 1697; ibid.: 1, Libri Latine &c. in
Folio, number 34.
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Lines 128to 159.  in qua experimentum hoc a summo viro factum invenio in

Line 128.

Line 129.

variis seminum generibus: Ray quotes here a large section of The

Anatomy of Plants.1116 Apart from one mistake or printing error his

text agrees completely with the original Malpighi text.1117 Ray uses
the word orbate three times at line 146 (quorum plantule
cotyledonibus orbatee), line 156 (tres prime plantule, cotyledonibus
orbate) and line 158 ( Fabarum plante cotyledonibus orbate). The
text of Malpighi gives for the second tres prime plantule,
cotyledonibus mutilate: a slight difference only - orbaie,

‘deprived’, in Ray and rmutilate, ‘damaged’, in Malpighi.

Faba: see above Cap.9, line 20.

detractis prius cotyledonibus .... : this, in the quotation from
Malpighi, is the first use of the term cotyledon in Historia Plantarum
for Ray’s ‘seed leaves’. Malpighi does not, however, use them as a
form of classification: see notes for lines 13 to 15 of this chapter.
[t is surprising to note that, although Ray adopts the term cotyledon,

he does not include it in his glossary to Historia Plantarum, where

one would expect an explanation of a new term to appear.1118

Lines 134-140.  Primo, inquit, vere Faborum plurimas plantulas sevi .........

qui insigni pollent trunco & gemma. Malpighi describes here his
experiment on depriving Broad Beans, French Beans and several
other seeds of their cotyledons before germination. The germination
of the Broad Bean is hypogeal, below the surface, and that of the

French Bean is epigeal but its cotyledons do not open up like leaves

1116  The whole of this chapter in Malpighi, De Seminum Vegetatione, is devoted to these
experiments; Anatomes Plantarum pars altera: 1-21.

1117 ibid.: 17-19.

1118  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume L.
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Line 134.

Line 134.

Line 135.

Line 138

Line 139.

Line 140.

Line 140.

Line 140.

as in other epigeal sedlings; they behave more like hypogeal
cotyledons as though this plant is half way in development between

the two forms of germination.1119

Fabarum: Faba: see above Cap.9, line 20.

Phaseolorum: Phaseolus: see above Cap.13, line 24.

Fabe: Faba: see above Cap.9, line 20.

Fabarum: Faba: see above Cap.9, line 20.

Cucurbite: Cucurbita: see above Cap.9, line 180.

Peponum: Pepo: see above Cap.9, line 180.

Lupinorum: Lupinus: see above Cap.9, line 16.

Phaseolorum: Phaseolus: see above Cap.13, line 24.

Lines 141-159. Hanc eandem observationem progrediente in cubatul120 &

Line 142.

Line 145.

post inchoatam vegetationem tentavi: Malpighi now goes on to
describe his experiment to remove the cotyledons after germination
had begun. He is describing epigeal germination here.

Cucurbite: Cucurbita: see above Cap.9, line 180.

Lupinis. Lupinus: see above Cap.9, line 16.

1119 Lowson's Botany: 136-139.
1120 NB: incubatu is written as one word in Malpighi’s text. as two in Ray’s.
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Line 146. Peponibus: Pepo: see above Cap.9, line 180.

Line 146. Zactuci: Lactuca: see above Cap.4, line 46.

Line 146. Zndivii: Endivia: see above Cap.9, line 115.

Line 146. Raptano: Raphanus: see above Cap.14, line 11.

Line 146. Zapis: Rapa: see above Cap.3, line 18.

Lines 151-159. Vegetantium cotyledonum vim & durationem exploraturus ....:

Line 151.

Line 151.

Line 152.

Line 153.

Line 153.

cotyledons can live for a considerable length of time in epigeal
seedlings as is seen in the Parsnip, where the seedling is fed by the
reserves in its photosynthesising cotyledons for a considerable
period before the first true leaves are sufficiently large to
photosynthsise enough to support the growing plant. In hypogeal
seedlings, however, the survival of the seedling depends on true

foliage being sufficiently developed before the reserves of food run

out in the cotyledons.1121

Lupinorum: Lupinus: see above Cap.9, line 16.

Cucurbite: Cucurbita: see above Cap.9, line 180.

Fabarum: Faba: see above Cap.9, line 20.

Lupinis: Lupinus: see above Cap.9, line 16.

Cucurbitd: Cucurbita: see above Cap.9, line 180.

1121 Lowson’s Botany: 135.
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Line 154. #abé: Faba: see above Cap.9, line 20.

Text page 29.
Line 157. Cucurbite: Cucurbita: see above Cap.9, line 180.

Line 158. Fabarum: Faba: see above Cap.9, line 20.

Lines 160-165. Ex his igitur conjectari licet .... sed ad vegetandum excitatur.

This is not a quotation but rather a precis of Malpighi’s text, unlike

the previous thirty two lines which are quoted directly.1122

Line 161. uterine placente vel cotyledonum vices explere: the term cotyledon

had been used in zoology since classical times for the uterine

placenta.1123

Lines 166-172. Quod folia seminalia ad primam vegetationem seu

germinationem necessaria sint: the cotyledons in non-endospermic

seeds store the food reserves for the seedling.112+

Line 168. utr Malpgghius conjectatur: Malpighii discusses the cotyledons and

their role in the second part of his Anatome Plantarum.1125

1122 Malpighi, Anatomes Plantarum Pars Altera: 19.

1123 Hippocrales,%q&opzquof:SAS; Aristotle, Hsp\l. tdhuov Tevéosws, (de Generatione
Animalium): 45b30 ff / 71b29. | am indebted to James Longrigg for the following
references Aristotle, Ilepl  Cdhiwv Teviosws, (de Generatione Animalium):
740233 and 746al9; Aet. V 16; Hippon DK38A17; Diogenes DK64A25; Atomists
DK68A 144.

1124 Penguin Dictionary of Botany: 89.

1125 Malpighi, Anatomes Plantarum pars altera: 20-21.
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Lines 175-176. Quod vero non semper necessaria sint ....: despite his
statement at line 166 that the ‘seed leaves’ are necessary he begins to
have doubts since they are not permanent features of a plant. Once

their food reserves are used up they do wither and fall off.

Line 180. partem ore admittunt: Ray incorrectly assumes that once a fcetus has
developed a mouth it takes in food through it although still in the

womb.

Lines 180-181. siquidem in ventriculo dissecto idem plane humor invenitur
qui in gmnio cernitur: he wrongly believes that the digestive juices

in the stomach and the amniotic fluid are of the same composition.

Lines 183-188.  Ex his omnibus colligere licet .... animalia ore, plantce
radicibus integrum suum alimentum hauriunt aut capessunt. Ray is
correct on the nourishment of seedlings but wrong on that of
animals. Animals in the womb draw all their nourishment through

the placenta: see note at line 180 above.

Lines 189-190. Superest jam .... sed cujus folia primum apparentia
subsequentibus similia sunt. This is rather an ambiguous statement
as he could be referring to seeds with hypogeal germination (below
the earth) in which the first visible leaves are true foliage leaves; or,
more probably, he could be referring to monocotyledons, whose
leaves, as he says, are ‘when they first appéar similar to those that
follow’. This is because the cotyledon in this type of plant usually
elongates below ground, driving the radicle downwards; thus the
plumule, beginning its growth within the protection of the cotyledon

a considerable distance below ground, breaks through with its first

foliage leaves visible when it reaches ground level.1126

1126  Lowson's Botany: 143-147; Cooke, Burkitt and Barker: 183-189.
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Lines 191-193. Primum est eorum .... trunco aut ramo apposite.

He describes here a seed with its embryo at the end nearest the stalk
which had attached it to its seed vessel. He gives as his example
Hordeum. Maize is also of this type - see diagram above at Cap.15,

line 95.

Line 192. figura fere gemme cum scuto suo in emplastratione arboris alicujus

trunco aut ramo apposite. He compares the position of the embryo
within the seed to that of a bud when grafted to a tree. See below

Chapter 19 on grafting.

Lines 193-194.  Secundum est eorum .... pulpa velut medulla includitur. He

continues with those having the embryo embedded within ‘the pulp
or pith of the seed’, that is within the endosperm. Ray gives a Pine

seed as his example - see note and diagram at line 228.

The Onion is also of this type.1127

Line 195. Prioris generis sunt frumenta omnia & gramina que fibrosas

obtinent radices. Ray correctly observes that the monocotyledons
develop their main root system from adventitious roots growing

from the base of the stem with the radicle being less prominent and

less important than in dicotyledons.1128

Line 197. Hordei: Hordeum: see above Cap.7, line 23.

Line 199. Reliqua pulpa seu farina .... : he has noted that in such seeds most

of the bulk is taken up with ‘pulp or meal’. This is the endosperm,

which in grasses contains most of the starch and some of the protein

1127

1128

See

the diagram in Lowson’s Botany, page 144, of the germination of the onion

seed.
Lowson’s Botany: 143.
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Line 203.

Line 205.

needed by the developing embryo.1129

Marcellus Malpighins in Plantarum Anatomes parte prima, pag.77.
This, as Ray says, quoted from the first part of Malpighi’s Anatome

Plantarum, which had been published in 1675.1130

pomi Armeniact: Pomus Armeniaca.

[Mac.Enc. 65] Prunusarmeniaca (L.), Apricot; a species of the
Prunus genus of the Rosace® or Rose family.

C.T.& M. - noref.: B.& G.-W. - no ref.: B.& H. 128:

Linn.Sp.Pl. 474: Syn.Meth.St.Br. - noref.: H.P. 1513:
H.PIII-noref.: Tri. 15.6/ 18.109: Car.Angl. - no ref.:

Camb. - no ref.

H.P. 1513:
Armeniacamalaminora J.B. Malus Armeniaca minor C.B. Ger.

Armeniaca mala majora J.B. C.B. Armeniaca malus major

Ger.
Tri. 15.6:
An Apricock-tree: Armeniaca malus:

Mniéa Apueviax), -7is, f.

71ri. 18.109:
An Apricock: Malum Armeniacum, -i, n.:

- 7’
Mijiov Apueviaxov. n.

1129  Lowson's Botanv: 147.
1130 Malpigh, Anatome Flantarum: 77-78.
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Line 210. Azend: Avena: see above Cap.13, line 27.

Malpighi gives a diagram to illustrate the point of germination of the

Avena seed:1131

Line 213. Verum hec medulla seu caro farinacea seminis ......... : Ray is

undecided as to what the pith should be called. He seems to have
noticed a difference in the characteristics of the pith, but without
appreciating that although most of the obviously
monocotyledonous seeds (such as the grasses) are endospermic,

some do have a more parenchymatous cotyledon containing the food

supply for the seedling.1132

Lines 195-225.  Prioris generis .... in hoc genere quam in illo. Throughout

this section (apart from one mention of the apricot) Ray / Malpighi
have been discussing the ‘seeds’ of members of the grass family.
These ‘seeds’ are in fact one-seeded fruits with testa and pericarp
fused together. They have most of their volume occupied by
endosperm but have a more developed embryo than other

endospermic seeds.1133

Line 220. tritico- Triticum: see above Cap.13, line 27.

1131
1132
1133

Malpighi, Anatome Plantarum: Tab. LIV, fig.324.
Lowson’s Botany: 143.
ibid.: 145.
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Line 220.

Line 222.

Line 222.

Line 227.

Line 228.

secali: Secale: see above Cap.7, line 23.

Hordeo: Hordeum: see above Cap.7, line 23.

Avend: Avena: see above Cap.13, line 27.

in nucleis pineis: Ray is not using the term nucleus in quite the
modern sense of the part of the individual cell containing the genetic
material, but rather for the embryo of a seed, consisting of many
cells. He defines nucleus in the following way in his glossary to
Historia Plantarum:
Nucleus, Veteribus Nuculens, id vescum quod sub
putamine nucis latet, & generalius semen quodcunque

nucibus vel fructibus inclusum & occultatum.1134

Pinum: Pinus: see above Cap.4, line 23.

Pines are members of the class known as Gymnosperms, which
have naked seeds with no enclosing carpellary structure. They do
not develop a true endosperm and usually have a cluster of several
linear cotyledons. 1135 Ray does describe the appearance of the Pine
seed correctly in that the embryo lies in the centre of the seed, but he

has not realised that it has several cotyledons.

1134 Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume .
1135 Penguin Dictionary of Botany: 165; Lowson’s Botany: 487-483.
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Diagram of a Pine seed: 1136

Testa
Nutritive tissue
Cotyledons

Plumule

Morton says that ‘it is to be noted that Ray did not separate the
gymnosperms (Coniferales) from flowering plants. In his earlier
classification in Historia Plantarum he put Pinus with the
monocotyledons, but in his final classification in Methodus
Emendata the Coniferales are (more correctly) included with

dicotyledons’.1137

Text page 30.

Line 241.

Line 241.

Line 241.

Line 242.

Line 242.

Line 242.

Iridum: Iris: see above Cap.3, line 36.

Ari: Arum: see above Cap.3, line 35.

Asparagi: Asparagus: see above Cap.3, line 89.
Peoniz: Peonia: see above Cap.3, line 19.
Cyclaminz: Cyclamen: see above Cap.11, line 32.

Nam in seminibus Cepe & Porri .... :he seems to have noticed that

the cotyledon of the monocotyledons usually elongates below

1136  Drawn from Lowson's Botany: 487.
1137  Morton: 229, note 45.
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Line 243.

Line 243.

Line 250.

ground, driving the radicle downwards; the cotyledon then extends
upwards pushing the plumule above ground level and, as Ray has
observed, carrying the testa with it, from which it absorbs the

endospermic reserves.1138

Cepee: Cepa: see above Cap.3, line 12.

Porri: Porrum: see above Cap.7, line 29.

Siquis autem plantulam seminalem videre desiderat:... the inner
tissues of a resting seed usually contain little water and germination
begins with absorption of a considerable amount of water; the

weight of a seed can double in a few hours. Thus, as Ray says, it is

a good idea to soak a seed prior to investigating its structure.1139

1138 Lowson’s Botany: 143-147; Cooke, Burkitt and Barker: 188-189.
1139  Lowson’s Botany: 129-130.
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Chapter Sixteen:

On the secondary or auxiliary parts of plants,

tendrils, thorns etc.

Ray’s auxiliary or secondary parts of plants, the tendrils and
thorns, are modifications of the shoot. Simon, Dormer and Hartshorne have the
following to say on these structures:

If a plant is to produce some special type of organ such as a spine or
tendril, it is understandable that it should often do so by modifying
one of the structures which it is already accustomed to produce,
such as a leaf or root. But we know of no law of nature which
absolutely compels it to follow that course. It may adopt a
completely novel and independent line of development, and grow a

spine or tendril where nothing stood before.1140

Ray does not attempt to analyse these structures, that is to decide
whether they are formed from stems or leaves. In The Wisdom of God he
describes them thus:

That some Sorts of Plants, as Vines, all Sorts of Pulse, Hops,
Briony, all Pomiferous Herbs, Pumpions, Melons, Gourds,
Cucumbers, and divers other Species, that are weak and unable to
raise or support themselves, are either endued with a Faculty of
twining about others that are near, or else furnished with Claspers
and tendrils, whereby, as it were with hands, they catch Hold of
them, and so ramping upon Trees, Shrubs, Hedges or Poles, they
mount up to a great Height, and secure themselves and their Fruit.
Thirdly, that others are armed with Prickles and Thorns, to secure
them from the Browsing of Beasts, as also to shelter others that

grow under them.1141

1140 Lowson's Botany: 76.
1141 The Wisdom of God: 83.
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Text page 30.

necesse est in alienis adminiculis sustententur: climbers depend for

support on other plants and structures such as walls. We now

recognise four such methods of climbing:1142

2. by scrambling through other vegetation, and relying on hooks
and prickles to hold them in position.

by twining of their stems around the support.

Aliis enim Capreolos concessit seu claviculos, quibus (ut Caesalpini

verbis utar) ......... : Ray uses Cesalpino’s words here.

Ray defines capreolus in his glossary to HistoriaPlantarum:
Capreolus, est pars quedam auxiliaris, filamenti aut
Juniculi @mulus, cincinni in modum contortus, qua
planta queevis vicinis stirpibus aliisve stipitibus se
implicans, in altum enititur. Angl. A clasper or
tendrel. Hujusmodi cernuntur in Vite &

Leguminibus.1143

Viti: Vitis: see above Cap.5, line 26.
A climber with tendrils.1144 The tendril of Vitis is particularly
interesting in that it is a branched structure positioned opposite to a

foliage leaf, and which may itself be a modified leaf.1145

Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

Line 2.
1. by adventitious roots.
4. by means of tendrils.
Line 6.
Line 7.
1142  Lowson's Botany: 622,
1143
1144 Clapham, Tutin and Moore: 183.
1145  Lowson’s Botany: 77-78.
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Line7.  Cucurbite: Cucurbita: see above Cap.9, line 180.
With spirally coiled, often branched tendrils, each arising at the side

of a leaf axil.1146

Line 7. Piso: Pisum: see above Cap.9, line 20.

Climber with branched tendrils.1147

Line9.  Leguminibus: Legumines: see above Cap.11, line 56.

The leaves of Leguminose may be simple or usually compound,

‘sometimes ending in a tendril’.1148

Line 9.  Hujusmodi capreoli styliformes appendices ......... & non raro etiam
sex. Ray is virtually quoting Malpighi, who says:
Hujusmodi pediculus stvliformes appendices, seu
flagella exerit modo tria, frequenter quatuor & non raro

etiam sex.1149

Line 10. modo tria, frequenter quatuor, & non raro etiam sex.
Presumably Ray is referring to the branching habit of some tendrils,

as in the Pea (Pisum) mentioned above.

Line 11. Hec a primordiis tenella, & parum obliqua .... producuntur: is he
referring to the habit of young tendrils of nutating, that is of

swaying from one side to the other, which could be seen as

‘stretching out’ from the parent plant?1150

1146 Clapham, Tutin and Moore: 294.
1147 ibid.: 192.
1148  ibid.: 183.
1149  Malpighi has a short chapter De Capreolis et Consimilibus Vinculis in Anatomes
Plantarum pars altera: 60-61; this section is taken from page 60.
1150  Clapham, Tutin and Moore: 285-286.
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Line 11. Heec a primordiis tenella......... (verba sunt Malpighii) ......... &
interpositis utriculorum ordinibus compaginantur. This is a direct

quotation from Malpighi.1151

Lines 11-12.  temporis tractu .... ramos arcte amplexantur. As they develop
and coil round their support the growth of tendrils accelerates on the
side of the tendril opposite the point of contact with the stem, thus

making the tendril fit the shape of the stem and become more firmly

attached to it.1152

Line 14.  Sic Hedere vulgari cirros quosdam seu radiculas pilosas indulsit per
totam caulem frequentes hinc inde, velut Millepedum pedes, qui,
observante sagacissimo Malpighio, glutinosum fundunt humorem seu
terebinthinam ......... :for Hedera see above Cap.4, line 119.
Hedera climbs by means of adventitious roots closely clothing the

stems.!153 Ray takes this example from Malpighi, but adds the

parallel with millipedes to Malpighi’s discussion.1154
glutinosum fundunt humorem seu terebinthinam .... : several other
plants have this habit of attaching themselves to their supports by

means of adhesion: for example, Vitis Parthenocissus tricuspidata

(Siebold & Zucc.) whose tendrils end in adhesive disks.1155

Line 18. Hedere Canadensi: Hedera Canadensis.
C.T.& M. - noref.: B.& G.-W. - no ref.:
B.& H. - no ref.: but see Linn.Sp.Pl. page 202, which indicates that
this is another name for Hedera helix or Common Ivy, growing in

Canada.

1151 Malpighi, Anatomes Plantarum pars altera: 60.
1152 Lowson’s Botany: 287-288.
1153  Clapham, Tutin and Moore: 277.
1154 Malpighi, Anatomes Plantarum pars altera: 61.
1155  Clapham, Tutin and Moore: 183.
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Line 23.

Line 23.

Line 24.

Line 24.

Hedera foliis quinatis ovatis serratis. Hort.cliff.74.
Roy.lugdb.223. Gron.virg.24.
Vitis hederacea indica. Stapel.theatr.364.
Edera quinquefolia canadensis. Corn.canad.99.t.100.
Helix. Mitch.gen.30.
Habitat in Canada.

Syn.Meth.St.Br. - no ref.: H.P. 1699: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.

H.P. 1699:
Edera trifolia Canadensis Cornuti. Trif. Virginiensis Park.
Epimedium fruticans Canadense Londiniensibus. Edera
quinquefolia Canadensis Cornuti. Vitis seu potius Hedera

quinquefolia Virginiensis Park.parad.

Aliis autem plantis infirmis......vel caules volubiles concessit ... :
Ray continues with examples of other plants with ‘weaker’ stems,
that is which are unable to climb without supports, and which use

twisting stems for this purpose.

Convolyulo: Convolvulus: see above Cap.1, line 50.

Convolvulus climbs by an increased method of nutation which
enables it to twine its stems around its support in a counter-

clockwise direction.!156
Lupulo: Lupulus: see above Cap.7, line 53.
The stems of Hops (Ray’s Lupulus) climb by twisting in a

clockwise direction.1157

Phaseolis: Phaseolus: see above Cap.13, line 24.

1156  Lowson’s Botany: 622; Clapham, Tutin and Moore: 364.
1157  ibid.: 310.
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Line 24. elyine:

The modemn plant known as Helxine is Soleirolia (Gaud. - Beaup.)
[Helxine Req.]. Soleirolia soleirolii [Helxine soleirolii], Mind
Your Own Business, of the Urticacee or Nettle family. But it
seems likely from the description of the plant here as having twining
stems that Ray is meaning Fallopia convolvulus ([L.] A.Love)
[Bilderdykia convolvulus: Polygonum convolvulus (L.)], a species

of the Polygonacee or Dock family - see C.T.& M. 364-365.

William Tumner in his Libellus1158 and his Names of

Herbes1159 used the name Helxine for Paritory, Parietorie or

Pelletorie of the Wal (Parietoriadiffusa (Mart. & Koch): Parietaria
officinalis (auct.)], both species of the Urticacee or Nettle family.
Ray does not use the name Helxine for Pellitory-of-the-
Wall in Historia Plantarum. On page 205 he gives its names thus:
ParietariaGer. J.B. vulgaris Park. Officinarum & Dioscoridis
C.B. Pellitory of the Wall.
Ray only lists in the index to Historia Plantarum two varieties of
Helxine:
H.P.182:
Convolvulus minor Atriplicis folio Park. Volubilis nigra Ger.
Convolvulus minor semine triangulo C.B. Helxine semine
triangulo J.B. Black Bindweed.
H.P.725:
Convolvulus minor vulgaris Park. minor arvensis C.B. Helxine
cissampelos multis sive Convolvulus minor J.B. Smilax lenis
minor Ger. Small Bindweed.
Ray, in his Synopsis Methodica Stirpium

Britannicarum,1160 describes Black Bindweed thus:

1158  Tumer, Libellus: 50.
11539  Tumer, Names of Herbes: 107.
1160  Syn. Meth.St.Br.: 144,
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Fegopyrum scandens sylvestre. Convolvulus minor Atriplicis
folio Park.171, 172. Volubilis nigra Ger.713. Convolvulus
minor semine triangulo C.B.Pin.295. Helxine semine triangulo
J.B.II 157. Black Bindweed. Inter segetes, inque hortis &

vineis, locisque cultis.
Linnaus, in his Species Plantarum,1161 gives Black

Bindweed as:
Polygonum convolvulus:

Polygonum foliis cordatis, caule volubili, floribus planiusculis.

Helxine caule volubili. Fl.lapp.154. Fl.suec.323.
Hort.cliff.150. Gron.virg.157. Roy.lugdb.217.
Convolvulus minor, semine triangulo. Bauh.pin.294.
Convolvulum nigrum. Dod.pempt.396.
Habitat in Europee agris.

Thus it seems probable that Ray is referring to Fallopia convolvulus

or Black Bindweed here.

Line 25. vel foliorum pediculos tortiles: ‘twisting little feet of leaves’. Ray is

Line 25.

referring here to the habit of some plants of climbing by means of
twisting the petioles or leaf stalks around the stems of their
supports. He gives three examples of this: Clematis, Fumaria and

Nasturtium Indicum.

Clematide: Clematis.

[C.T.& M. 38] Clematis (L.), Clematis; a genus of the
Ranunculacee or Buttercup family.

B.& G.-W. 112: B.& H. 2: Linn.Sp.Pl. 543-544:
Syn.Meth.St.Br. 258: H.P. 620-622: H.P.II1 307 / 547 | 339-340:
Tri. - no ref.: Cat.Angl. - no ref. (only daphnoides - Periwinkle 72-
73): Camb. - no ref.

1161  Linnaeus, Species Plantarum: 364.
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H.P. 620-622:

Clematitis, Clematis:
(Tr.) Clematis is named from kAfjua sarmentum 1162,

since it climbs trees like the young shoots of vines.

Its characteristics are a four-petalled or
cross-shaped flower, curls or long hairy plumes
developing on most species of seeds, and a fiery taste.

8 species given, including:

Clematis latifolia sive Atragene quibusdam J.B. Clematitis sylv.

latifolia C.B. Clematis sylv. latifolia, sive Viorna Park. Viorna

Ger. Great Wild Climber or Traveller’s Joy.
H.P.II1307:

Incorrect reference in the index to Volume III.
H.P.IIl 547:

Ad caput de Clematide Daphnoide: 3 additional species given.
H.P.339-340:

Ad caput de Grenadilla:1163 several species are called Clematis

Indica.

Line 26. Fumarii: Fumaria: see above Cap.7, line 55.

Line 26. Aasturtio Indico: Nasturtium Indicum: see above Cap.7, line 54.

Lines 27-39. Alias preeterea Plantis partes minus principales.........:
he continues with a discussion of the uses and positioning of hairs
and thomns, although without discussing their origins.

The spines of plants vary in origin; they may be
developed from the stipules, be short lateral branches of twigs with

sharp ends, be spines developed from the lamina of a leaf, or as in

1162 “A twig” or “branch”.
1163 Grenadilla = Passion Flower.
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Line 28.

Line 31.

the spines of Cacti be of doubtful origin.1164

vel (quod opinatur Malpighius) ut turgentis alimonie sub harum
forma incongrua portio erumpat & digeratur: this is taken from

Malpighi’s chapter De Pilis & Spinis.1165

Rubo: Rubus.
[C.T.& M. 205-212] Rubus (L.), Brambles or Blackberries: a
genus of the Rosacez or Rose family.
B.& G.-W. 176: B.& H. 132: Linn.Sp.Pl. 492-494:
Syn.Meth.St.Br. 467: H.P. 1639: H.P.IIl - no ref.: Tri. 15.16:
Cat.Angl. 258-260: Camb. 105.
H.P.1639:
6 species given, including:
Rubus major fructu nigro J.B. Rubus vulgaris, sive Rubus
Jructu nigro C.B. Rubus vulgaris major Park.

The common Bramble, or Black-berry-bush.
Tri. 15.16:

A Bramble: Rubus, -i, m.: Bofrqs’, -ov, f.

The Blackberry has various forms of spine:

1. Prickles, which can vary in size.
2. Pricklets, which are small and often with stout bases.
3. Acicles, which are slender and hair-like.1166

Line 31. Agrifolio: Agrifolium: see above Cap.4, line 144.

The Holly has leaves with large triangular spine-pointed teeth.1167

1164  Lowson's Botany: 76.

1165  Malpighi, Anatomes Plantarum pars altera: 55-59, this particular section being from
page 58.

1166  Clapham, Tutin and Moore: 207.

1167  ibid.; 181.
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Line 31.

Line 32,

Tributo: Tribulus.

[C.T.& M. 529] Potamogeton crispus (L.), Curled Pondweed
[incl. Potamogeton serratus (auct.mult.)], a species of the
Potamogeton genus of the Potamogetonacece or Pondweed family.
B.& G.-W. 446-447: B.& H. 428: Linn.Sp.Pl. 126:
Syn.Meth.St.Br. 149: H.P. 189 and 1321: H.P.II] 649:

Tri. - no ref.: Cat.Angl. 288: Camb. 118.

H.P. 189:

2 species of Potamogeton are called Tribulus by Ray including:
Fontinalis crispa J.B. Potamogeton foliis crispis sive Lactuca
ranarum C.B. Tribulus aquaticum minor Quercus floribus
Ger.emac. Clus. Tribulus aquaticus minor prior Park.
Water Caltrops or Frogs Lettuce.

H.P.1321:

Itis listed here in a section on plant anomalies:
Tribulus aquaticus J.B. C.B. Ger. aquaticus major Park.
Water Caltrops.
H.P.IIl 649:
Ad cap. de Tribulo terrestri:1168 4 additional species given.

The Curled Pondweed has fruits with a hooked and pointed beak

almost equalling the fruit in length.1169

Ononi: Ononis.

[C.T.& M. 192] Ononis (L.), Restharrow; a genus of the
Leguminose or Pea family.

B.& G.-W. 212: B.& H. 104: Linn.Sp.P!l. 716-719:
Syn.Meth.St.Br. 332: H.P. 957-958: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. 214 with a ref. to see Anonis 22-23:

Camb. 43.

1168  N.B. ferrestri: Ray is not talking of a water plant here.
1169 Clapham, Tutin and Moore: 529.
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H.P.957-958:
18 species given, including:
Anonis spinosa flore purpureo C.B. Park. A. sive Resta bovis
Ger. An. sive Resta bovis vulgaris, purpurea & alba spinosa
J.B. Rest-harrow, Cammock, Petty-whin.

The stems of this plant are usually spiny with two rows of

hairs.1170

Line 32. Acanaceis: Acanacei: the Acanacei of Cesalpino are presumably

plants with thorns1171 rather than particular plants.

Line 33. inquit Plinius: Ray ends this chapter by giving Pliny’s reasons for
the development of such hairs and spines.
Inde excogitavit ......... excogitatum est. This section is taken from
Pliny’s Historia Naturalis, Book XXII, vii: 17; Loeb edition,
Volume VI: 306.

1170  Clapham, Tutin and Moc’)re: 193. .
1171 Liddell and Scott: 46; dxawva, -nS, a spike, prick or goad, from dxm, -7 or
axis, —tdas, a pointed object.
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Chapter Seventeen:

On the nutrition of plants.

Here Ray discusses the nourishment of plants through the roots,
the passage of air and water through the fibrous tissue and also the ascent of
sap; he acknowledges the works of Malpighi and Grew. He draws parallels
with the animal world, comparing the ability of water plants and fish to obtain
air, believing that, whatever the circumstances,‘air permeates nature’. He is
concerned to discover how sap can reach the top of plants such as trees.

Plant nutrition had puzzled scholars since ancient times. Aristotle
in the third century B.C. was puzzled as to how plants can produce food for
man and animals without apparently ‘eating’ anything themselves; he believed
that since animals and plants, after death, decay into the soil, the soil must
provide food materials to be absorbed by plant roots as nutrition for the rest of
the plant. Actual experiments to prove that plants extract food materials from the
soil were not performed until 1692, when Van Helmont in Holland planted a
willow tree seedling in 90 kilograms of soil and left it to grow for five years
with no nutrition except water; after this time he found that the tree had
increased in weight by 74 kilograms but that the soil had only lost 56 grams
(which he concluded was an experimental error). Thus he believed that plants
derive their nourishment solely from water in the soil, not realising that the bulk
of a plant’s raw matenals come from some source other than the soil. The work
of Julius von Sachs in the nineteenth century showed that plants obtain minerals
from the soil; that is, that they will not thrive in plain (distilled) water alone. By
Ray’s time in the seventeenth century, the pores of the leaves, known as
stomata, had been discovered, and this led to speculation on the role of air in
plant growth. However, as has been mentioned in Chapter 9 line 148), Ray
himself believed light rather than air to be the cause of the green colour in
plants [ Nobis tamen non tam aer quam lumen ....] The first real advance in the
study of photosynthesis was made by Stephen Hales. Morton, without giving

the actual source, quotes Hales as saying, ‘May not light also, by freely
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entering the expanded surfaces of leaves, contribute to the ennobling of the
principles of vegetables?’1172 Although vague, the idea of photosynthetic
nutrition was beginning to develop. It was to be another hundred years before it

was realised that both light and the green pigment of plants were involved in
plant nutrition. 1173 Joseph Priestley (1733-1804) provided the evidence that

there is a link between plants and the atmosphere; he discovered that
flames will quickly go out, and that animals will suffocate when
enclosed in a limited amount of air. He concluded that animals and
flames ‘damage’ the air in some way so that it can no longer support
combustion or life. What puzzled Priestley was the fact that the
earth’s atmosphere does not become permanently damaged in this

way.l 174

He experimented by placing a sprig of mint in a jar in which a candle flame had
burnt out; ten days later he found that a flame would again burn in this
atmosphere. From this he concluded that plants could restore the quality of the
air. However, this was not completely accurate; Jan Ingenhousz’ (1730-1799)
experiments showed that only the green parts of plants can achieve this result.
Later in the eighteenth century, after oxygen and carbon dioxide had been
isolated, it was realised that plants restore the atmosphere in daylight hours by
absorbing carbon dioxide and releasing oxygen.1175

Briefly, photosynthesis is the process by which green plants
produce carbohydrates from carbon dioxide and water using the energy of the
sunlight absorbed by the chlorophyll, or green pigment, in the leaves. Oxygen,
which is needed by aerobic organisms, is released as a by-product into the

atmosphere.1176

1172 Morton: 253.

1173 Beckett: 53.

1174 ibid.

1175 ibid.

1176 Penguin Dictionary of Botany: 273,
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Text page31.
Line 4. tam Plantarum, quam Animalium in perpetuo fluxu sunt: Ray

reiterates what was a commonly held belief, that all matter was in a

state of continuous change. This goes back to the beliefs of the
. . s ~,
ancients and the statement by Heracleitus, ‘m&vta pel’, that

‘everything is in a state of flux’. ‘Heracleitus wished to emphasise
the changes and interractions taking place in the world at large.
Change is confined within certain limits or “measures” which ensure
a balance between the things that interact.’1177 [n the seventeenth

century many scholars, such as Ray and Boyle, believed in a

mechanical theory which indicated that physical phenomena were

caused by minute particles of matter in random motion.1178

Line 6.  Eadem autem succi evaporatio .... : for Ray on the flow of the sap

see this commentary, Chapter 5.

Lines 8-16.  Plantarum autem nutritio .... sed quem in terra inveniunt succum
radicibus excipiunt & assimilant. Ray here discusses the differences
between the nutrition of plants and animals.

Simon, Dormer and Hartshorne a similar comparison;
they say:
Plants have a different type of nutrition and consequently
a different type of metabolism. The great majority of
plants consume no organic substances, requiring only
some of the inorganic materials that are present in their
environment, water and inorganic salts found in the soil
and gases from the atmosphere. The leading

characteristic of plants, the one by which they were first

1177  G.E.R.Lloyd, Ancient Culture and Society: Early Greek Acience: Thales to Aristotle,
Chatto and Windus, London 1970: 37.
1178 David Goodman and Colin Russell, The Rise of Scientific Europe 1500-1800,
Hodder and Stoughton, London 1991: 215.
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Line 17.

Line 21.

Line 24.

Line 25.

recognised, is their green colour. The significance of the
colour is that the green pigment, known as chlorophyil,
plays a central role in photosynthesis. This is a process
in which solar radiation absorbed by chlorophyll
provides the energy necessary for the synthesis of sugars
from carbon dioxide and water. Just as in animals, some
of the sugar forms the starting point for the synthesis of
yet more complex molecules, while some is oxidised in
respiration to provide the energy needed for the

syntheses. This type of nutrition is described as

autotrophic.1179

An Plantce electione quadam in alimento attrahendo utantur .... : Ray
speaks almost as though the nutritional process was one of
automatic ‘magnetism’; he does not believe that plants are capable of

selecting their nutrients.

Fieri tamen potest ut radicum pori taliter figurati sint .... : ‘the pores
of the roots’, that is the root hairs.

For root hairs see above Cap.3, lines 151-159.

Aqua enim vulgaris, fibrarum cava facile subintrat .........: he is
referring back to Chapter 5 here. Plants derive from the soil both the

water, which passes through in transpiration, and that which is

stored in the individual cells.1180

Deinde verno tempore qui facta incisione effluit liquor .... : for sap

in spring see Chapter 5, lines 26-38 and lines 105-123.

1179 Lowson’s Botany: 2.
1180  ibid.: 205-206.
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Lines 28-32. superfluo & ad nutriendum inutili rejecto & evaporato .... : Ray

Line 32.

Line 33.

is discussing the process of transpiration or loss of water from a
plant surface. He compares it to a similar process in animals saying
that they lose more water ‘through an imperceptible transpiration’

than any other way; this is certainly true of plants which lose 90% of

their surplus water through the stomata.1181

ut *Sanctorius demonstrat: Santorio Santorio, 1561-1636.
Margin reference to L. de Medicina Statica.1182

His main interests were in the fields of medicine, physiology and
the invention of measuring instruments. He qualified in medicine in
1582; some of his earliest pioneering experimental work was to
carry out a systematic study of the changes in weight which ocurred
in his own body following the ingestion of food and the elimination
of excrement; this study of human metabolism quantitatively by the
repeated weighing of a man (usually himself) suspended in a cage
from a balance established a method of scientific enquiry of far more

importance than the actual results he achieved.1183

Santorio’s most famous work is the Ars de statica
medicina sectionibus aphorismorum septem comprehensa (Venice

1614); the second is De medicina statica libri octo (Venice

1615).118+4

Plantas aqua sola nutriri posse & augeri:
Ray makes a rather sweeping statement that ‘plants can be
nourished and increased by water alone’ but at line 40 below

qualifies this adding that the water also contains minerals; these are

1181  Penguin Dictionary of Botany: 366.

1182  That Ray owned a copy of this work is indicated by the sale catalogue of his library:
lib. de Medicina Statica, edition published in the Hague in 1657; British Musuem:
S-C 326 (6): 15, Libri Latine &c. in Duodecimo, naumber 266.

1183  Morton: 175.

1184  DSB XII, 101-104.
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inorganic nutrients contained in the soil such as nitrogen, sulphur,
magnesium and potassium.1185

Ray and Sharrock experimented with growing plants in
water alone. This is possible and is known now as Hydroponics or
Hydroculture. Hydroponics is a method of growing in water to
which all necessary nutrients are added.; in Hydroculture the roots
are supported in sterile aggregates to which is added water with

nutrients. 1186

Line 34. f D. Skarrocus: margin reference to L. de propagat. Vegetabilium.

Line 35.

Ray then gives Sharrock’s list of plants which he has successfully

rooted from cuttings placed in water.

Balsamita femina.
[C.T.& M. 472] Achillea (L.), Sneezeworts; a genus of the
Composite or Daisy family.1187 Or [C.T.& M. 476]Tanacetum
vulgare (L.), [Chrysanthemum vulgare ([L.] Bernh.):
Chrysanthemum tanacetum (Karsch. non vis.)], Tansy; a species of
the Tanacetum genus of the Composite or Daisy family.
B.& G.-W. 408 - Achillea, and 410 - Tanacerum: B.& H. 225 -
Ageratum and 240 - Tanacetum vulgare, Common Tansy:
Linn.Sp.PI1. 897 - Ageratum: Syn.Meth.St.Br. - no ref.:
H.P.364 - Ageratum: H.P.IIl 636: Tri. 14.191 - Tanacetum:
Cat.Angl. - no ref. but see Tanacetum 281-282:
Camb. 116 - Tanacetum.
Linn.Sp.Pl. 897:

Ageratum:

Achillea foliis lanceolatis obtusis acute serratis. Hort.cliff.413.

1185  Lowson’s Botany: 206.

1186  Brickell, Gardening: 449 and 587.

1187  Turmner, Names of Herbes: 37, has Achillea ageratum for Eupatorium or in English
‘Maudlene’.
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Hort.ups.265. Mat.med.399. Roy.lugdb.176. Sauv.monsp.88.
Ageratum foliis serratis. Bauh.pin.221.
Balsamitaminor. Dod.pempt.295.
Moris.hist.3.p.38.5.6.t.1.£.2.

H.P.364:

For a translation of Ray’s description of this genus in Historia
Plantarum see above under Ageratum, Cap.10, line 90.
4 species given, including:
Ageratum vulgare sive Costus hortorum minor Park. Ager. foliis
serratis C.B. Ageratum plerisque, Herba Julia quibusdam J.B.
Balsamita feemina sive Ageratum Ger.
Maudlin, or Maudlin-Tansy.
H.P.III 636:
(Tr.) Balsamina varies in the colour of its flower. This is
from Cat.H.L.Bat. Herman.
2 additional species given - one with a white flower and one
with white but partly red.
Also 7 other additional species given.
Tri. 14.191:
Tansie: Tanacetum, -i, n.: [No Greek].
Camb. 116:
Tanacetum, Tansie.

Grigson 380:1188

Maudlin’ is a local name in Wiltshire for Ox-eye Daisy or
Moon Daisy, [Chrysanthemum leucanthemum
(Linnaeus)].
Tansy, Tanacetum vulgare (Linnaus), has characteristics, which
seem to fit with Ray’s Latin text in Historia Plantarum.

Vulnerary, uterine and nephritic - useful on many

counts.

1188  Grigson: 380.
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Culpeper says:

Let those women that desire Children love this herb, ‘tis

their best companion, their Husband excepted.
He recommended it either bruised and laid upon the navel, or boiled
in beer and drunk to stay miscarriages.! 189
However, the poisonous oil of Tansy was taken to procure
abortions.1190

Linnzeus explained the name Tanacetum, the ‘deathless’plant, as
. /. .
derived from the Greek &0ovacia; it was the plant which made

bodies deathless. Gerard explained the name from the flowers,
‘which do not speedily wither.’

The settlers of New England introduced the plant to the eastern
seaboard, perhaps to be sure of peopling the New World without

miscarriages.1191

Line 35. Aenthie quecunque: Mentha: see above Cap.3, line 25.

Line 36. Pulegium.
[C.T.& M. 404] Mentha pulegium (L.), Pennyroyal; a species of
the Mentha genus of the Labiate or Mint family.
B.& G.-W. 344: B.& H. 348: Linn.Sp.P!. 577:
Syn.Meth.St.Br.235: H.P.533: H.P.IIl 283:Tri. 12.144:
Cat.Angl. 244-245: Camb. 99.
H.P.533:
7 species given, including:
Pulegium J.B. vulgare Park. regium Ger. latifolium C.B.
Penny-royal or Pudding-grass.

1189 Nicholas Culpeper, The English Physitian Enlarged, 1669: 361-362.
1190  H.C.Long, Plants poisonous to Livestock, 1924.
1191 John Josselyn, New England’s Rarities, 1672.
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Line 36.

Line 36.

Line 36.

H.P.IIl 283:
7 additional species given.
Tri. 12.144:

Peniroial or Pudding Grass: Pulegium, -ii, n.:

T. Aﬁxwv, -wvos, m.

Sedum multifidum: no reference to any Sedum as multifidum, but
probably Ray is referring to Sedum sempervivum tectorum (L.), the
Houseleek, or to Sedum acre (L.), Wall-pepper, Biting Stonecrop.
C.T.& M. 245-247: B.& G.-W. 164-166: B.& H. 159:
Linn.Sp.Pl. Sedum 129/ 142/ 144/ 221 / 236 / 398-400 / 402 /
405/ 4251429/ 4641 465/ 642: Syn.Meth.St.Br. 269-271:
H.P. 687-688: H.P.III - no ref.: Tri. 14.190: Cat.Angl. 269-271:
Camb. 112.
H.P. 687-688:
Sedum majus vulgare C.B. J.B. Park. Sempervivus majus Ger.
Houseleek.
Tri. 14.190:

. 7 /
Stone-crop: Sedum minus, n.: ’A¢ifwov —wov, n.

Prunella: see Brunella above Cap.9, line 65.
H.P.III 297:

7 additional species given.

Nasturtium aquaticum.

[C.T.& M. 99] Nasturtium officinale (R.Br.), [Sisymbrium
nasturtium-aquaticum (L.), Rorippa nasturtium-aquaticum ([L.]
Hayek)], Green Water-cress, Summer Water-cress; a species of the
Nasturtium genus of the Crucifere or Cress family.

B.& G.-W. 138: B.& H. 27: Linn.Sp.Pl. 657:
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Syn.Meth.St.Br.299-301: H.P.814: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. 211: Camb. 87.

H.P. 814:
6 species given, including:
Nasturtium aquaticum amarum Park. aquat. 2. sive majus &
amarum, item 3. sive aquat. erectum folio longiore C.B. Sium
Mazthioli & Italorum Ger. Sisymbrium Cardamine, sive
Nasturtium aquat. flore majore elatiusJ.B. Bitter Cresses.
Nasturtium aquaticum vulgare Park. aquaticum supinum C.B.
aquat. sive Cratevae Sium Ger. Sisymbrium Cardamine sive

Nasturtiumaquaticum J.B. Water-Cresses.

Line 36. Bugula: see above Cap.7, line 59.

Line 36.  Zrifolium purpureum.
[C.T.& M. 198] Trifolium pratense (L.), Red Clover; a species of

the Trifolium genus of the Leguminose or Pea family.
B.& G.-W. 220: B.& H. 111: Linn.Sp.P!l. 768:
Syn.Meth.St.Br.327-331/478: H.P.943: H.P.Ill 458-459:
Tri. - no ref. except Trifolium itself, Tri. 10.57 / 14.197:
Cat.Angl. 292: Camb. 120.
H.P. 943:
Trifolium pratense purpureum C.B. pratense purp. vulgare
Park. pratense Ger. purp. vulgare J.B.
Common purple Trefoil or Honey-suckle Trefoil.
H.P.IIl 458-459:
Ad cap. de Trifolio spicato: 2 additional species given:
Trifolium purpureum erectum.

Trifolium purpureum spicatum erectum.
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Line 36.

Line 37.

Tri. 10.57;

Claver-grass: Trifolium, -ii, majus sativum, n.:
TpL’gvaon peLgov.
Tri. 14.197:

Trefoil: Trifolium, -ii, n.: Tpfq)vl/lov, -0v, n.

Clematis daphnotdes.
[C.T.& M. 351] Vinca major (L.), Lesser Periwinkle: Vinca
major (L.), Greater Periwinkle; both species of the Vinca genus of
the Apocynacee or Periwinkle family.
B.& G.-W. 310: B.& H. 298: Linn.Sp.Pl. 209:
Syn.Meth.St.Br. 268: H.P. 1091: H.P.IIl 547: Tri. - no ref.:
Cat.Angl. 72-73: Camb. 54.
H.P.1091:
2 species given, both called Clematis daphnoides:
Clematis Daphnoides minor C.B. J.B. Vinca pervinca minor
Ger. vulgaris Park. Periwinkle.
Clematis Daphnoides major C.B. Cl. Daph. major flore coeruleo
& albo J.B. Cl. Daph. sive Pervinca major Ger. Clem. Dapﬁ.
latifolia sive Vinca ;;ervinca major Park.
H.P.I 547:

3 additional species given.

Herba Doria.

[C.T.& M. 466] Solidago virgaurea (L.), Golden-rod; a species of
the Solidago genus of the Composite or Daisy family.

B.& G.-W. 394: B.& H. 228: Linn.Sp.P!. 830:

Syn.Meth.St.Br. 177: H.P. 279: H.P.III - no ref.: Tri. - no ref.:

Cat.Angl. - no ref.: Camb. - no ref.
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H.P.279:
Herba Doria Lobelii Ger. H.D. vulgaris Park. Alisma Matthioli
sive Doria J.B. Virga aurea major vel Doria C.B.
Doria’s Woundwort.

In the main text of Historia Plantarum Ray includes this
plant with the Solidago or Golden Rods, a genus of the Composite
or Daisy family and not with the plants now known as
Woundworts, which are members of the Stachys genus of the
Labiate or Mint family. Golden Rod was well known in Tudor
times as a wound herb, and this would account for Ray’s name of

‘Woundwort’; it was applied either externally or taken as a drink.
Such herbs were expensive and in demand.1192 Gerard said that

Golden Rod, brought in from overseas, cost half a crown an ounce.
But then it was found
even as it were at our townes end, neere unto the gate
that leadeth out of the wood, unto a village called
Kentish Towne; and that nowe, no man will give half a
crowne for an hundred weight of it; which plainly setteth
forth our inconstancie and sudden mutabilitie, esteeming

no longer of anything (however pretious soever it be)

than whilest it is strange and rare.1193

Line 37. Ranunculus: see above Cap.7, line 57.

Line 37. Becabunyga.
[C.T.& M. 378] Veronicabeccabunga (L.), Brooklime; a species of
the Veronica genus of the Scrophulariacece or Figwort family.
B.& G.-W. 362: B.& H. 335: Linn.Sp.PI. 12:
Syn.Meth.St.Br. 280: H.P.852: H.P.III - no ref.: Tri. - no ref.:

1192 Grigson: 372.
1193  Gerard (Ed. Johnson): 109.
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Cat.Angl. 37 with a ref. to see Anagallis aquatica 19-20: Camb. 42.
H.P. 852:
6 species of Anagallis given; 2 include Becabunga in their
various names:
Anagallisrectius Veronica aquatica minor folio subrotundo C.B.
aq. vulgaris sive Becabunga Park. aq. sive Becabunga Ger.
Common Brooklime.
Anagallis rectius Veronica aquatica folio rotundiore major J.B.
aquat. major folio subrotundo C.B. aquat. sive Becabunga &
major Park. Anagallidis sive Becabunga & varietas major Ger.

The Greater round-leaved Brooklime.

Line 37. Aft#aea: see above Cap.9, line 120.

Line 37. Lauro-cerasus.

[C.T.& M. 233] Prunus laurocerasus (L.), [Cerasus laurocerasus,
Laurocerasus officinalis], Cherry Laurel; a species of the subgenus
Laurocerasus ([Duh.] Rehder) of the Prunus genus of the Rosacez
or Rose family.
B.& G.-W. 198: B.& H. - no ref.: Linn.Sp.Pl. 474:
Syn.Meth.St.Br. - no ref.: H.P.1549: H.P.III - no ref.: Tri. 16.49:
Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1549:

Lauro-cerasus Ger. J.B. Clus. Cerasus folio Laurino C.B.

Cerasus Trapezuntina Park.

The Cherry Bay, commonly called the Laurel.
Tri. 16.49:

Laurel: Laurocerasus, -i, m.: [No Greek].

Ray’s note in Trilingue says:

The tree we now commonly call Laurel is not the Laurel

or Laurus of the Antients, that being our Bay-tree, but a
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Line 37.

Line 37.

Line 38.

Plant unknown till of late, bearing an esculent Fruit like a
Cherry, and yet an ever-green. This is to be carefully
heeded, lest anyone be deceived by the confusion of

these names.

Scordium: see above Cap.11, line 44.

Tripolium.

[C.T.& M. 467] Aster tripolium (L.), Sea Aster; a species of the

Tripolium genus of the Composite or Daisy family.

B.& G.-W. 396: B.& H. 226: Linn.Sp.Pl. 872:

Syn.Meth.St.Br. 175: H.P. 270: H.P.III - no ref.: Tri. - no ref.

Cat.Angl. 293-294: Camb. 121.

H.P.270:
Aster maritimus purpureus Tripolium dictus, Tripolium majus &
minus J.B. vulgare majus & vulgare minus Ger. majus sive
vulgare & minus Park. majus ceeruleum & minus C.B.

Sea Starwort.

Polygonum.
[C.T.& M. 300-303] Polygonum (L.), Knotgrasses; a genus of the
Polygonacee or Dock family.
B.& G.-W. 62-66: B.& H. 383: Linn.Sp.Pl. 359-364:
Syn.Meth.St.Br. 146-147: H.P. Polygonum ejusque species 184
(also many others listed in the index): H.P.JII 109-110:
Tri. - no ref.: Cat.Angl. 238-239: Camb. 96.
H.P. 184:
6 species given, including:
Polvgonum mas vulgare Ger. mas vulgare majus Park.
latifolium C.B. Polygonum sive Centinodia J.B.

Common Knotgrass.
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H.P.IIT 109-110:

Incorrect reference in the Index to Volume I11.
Line 38. Alwmunularia: see above Cap.7, line 48.

Line 38. Panay coloni
[C.T.& M. 412] Stachys palustris (L.), Marsh Woundwort; a

species of the Stachys genus of the Labiate or Mint family.
B.& G.-W. 338: B.& H. 355: Linn.Sp.P!. 580:
Syn.Meth.St.Br. 242: H.P. 563: H.P.IIl 251: Tri. - no ref.:
Cat.Angl. 221 with a ref. to see Sideritis Anglica 273: Camb. 113.
H.P. 563:
Sideritis Anglica strumosa radice Park. Panax coloni &
Marrubium aquaticum acutum Ger. Stachys palustris fetida
C.B. Galeopsis angustifolia feetida 1.B. Clowns All-heal.
H.P.II 251:

Panax Coloni or Panax Herculeum: 1 additional species given.

Line 38. Aatricaria: see above Cap.11, line 73.

Line 42. Quomodo autem Aer hujusmodi Plantarum radices intret .... : Ray is
obviously puzzled as to how air can enter the roots of plants grown
in water. Fresh water containing dissolved oxygen must be
guaranteed for this method of growth to be successful. He compares
water growth of plants with that of fish, where equally the water
must be fresh. Once the oxygen levels drop both plants and fish will
suffer. From this paragraph it can be seen that he assumed that
plants respire since enough air obviously enters through the water

for plants to grow and fishes to breath.
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Morton discusses this problem:
A study of the records of the Royal Society shows that a
number of experiments were either done or planned, to
see whether plants, like animals, succumbed if deprived
of air by being placed in a vacuum. The exiguous
records suggest that ......... the results were neither
striking nor clear when green plants were tested. Ray
would certainly be aware of the lack of clear-cut evidence
from these experiments. Unfortunately a treatise which
he wrote on respiration has not been preserved.1194 1195

Although he had no absolute proof of respiratory means, Ray

remained convinced that ‘ Air permeates nature’.1196

Line 53. Quod si nitrum .... : Ray is perhaps using the term nitrum for salts in

general in this context.
. . / . . . . .
Nitrum -i, n. = vitpov: also sal nitrum, native mineral alkali, native

soda, natron.1197

Natron is defined as ‘native sesquicarbonate of soda, occurring as a

solution or as a deposit (mixed with other substances) in various

1154
1195

1196

1197

Morton: 210.
There is extant however, a letter concerning this treatise; it was written by a Dr.
Connor, an acquaintance of Sloane’s, to Ray on 9th November 1696. The treatise
appears to have concerned only the respiration of animals, without mention of plants.
Correspondence: 309-310 and 302. See also note 1196 below.
Ray’s respiratory theories are also mentioned in the epitomes of his letters to Tancred
Robinson by Dr. Derham; a letter of 17th October 1694 reads as follows:
‘Plumier. Syn. Av. Vernon’s Hist of Moths & Doodie’s. Lister’s notion of
Respirfation] (in De Cochleis). [1685] opposed. He maintains ye aerial Pabulum
largely. Air permeates nature’.
Further Correspondence: 299.
Another epitome, dated 28th November 1654, mentions:
‘*His Tract. of Respir[ation] to be prefixed to his Synopr. Av. He adheres to his
no[tiJon which he long had publicly maintained. Bovallis no[tiJon’.
Further Correspondence: 299.
Lewis and Short: 1210.
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parts of the world’.1198 1199

Lines 59-102. Quomodo succus nutritus per fibrarum poros arborum etiam

altissimarum summa fastigia conscendat .... : Ray is puzzled as to
how sap reaches the tops of trees; see his earlier Chapter 5 on the
movement of sap. He discusses this for the remainder of the
chapter, with discussion of the work of Boyle, Grew and Malpighi.

Simon, Dormer and Hartshorne have much detail on this;1200

In physical systems composed of pumps and pipes it is
found that water cannot be sucked up to heights greater
than about 11 m[etres] high in a single lift. If a pump is
set at the top of a pipe 20 m[etres] high with its lower,
open end in water, the pump may raise the water to 11
m[etres] but above this will appear a vacuum. This is the

height of water which atmospheric pressure will support,
and the system is comparable to a water barometer.1201

It seems therefore that we must envisage some force
exerted from below that is pushing the water up the tree -
or perhaps there are pumping stations situated at regular
intervals up the bole of the tree? Such theories generally
require that the pump is operated by the living tree itself;
they are not purely physical systems but are powered by
the metabolic activities of the cell, making use of the
energy released in respiration. If this were the case then
water should be unable to rise up the bole of a tree in
which the cells were dead.
In the 1890s Strasburger’s experiments proved that this could not

depend on a pumping action in the roots, and also since he had used

1198
1199

1200
1201

OED: 1386.

NB The Egyptians used natron for embalming, although the form of the word used
in Herodotus is kfrpov: Herod. 11, 86 and 87.

Lowson’s Botany: 188-191.

See notes on Boyle below at line 64.
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a poison, picric acid, for his tests he proved that the ascent of sap
does not rely on metabolic energy. The theory accepted today is ‘the
cohesion theory proposed by Dixon and Joly .... in 1894°.1202
They suggested that:

the motive power for the ascent of sap was generated in

the leaves as water evaporated from the moist surfaces of

leaf cells and passed into the intercellular air spaces of

the leaf. This water vapour diffused out through the

stomata into the atmosphere.
Water is thus drawn from the xylem vessels and tracheids to the leaf

cells and as it ascends the xylem the plant needs to draw more water

from the roots. The motive power thus comes from above.1203

Text page 32.

Line 64.

nobilissimo Boylio: Robert Boyle,1627-1691.

British physicist and chemist, born in Ireland. Boyle showed that air
possesses weight, that it is necessary for sound propagation, and
that its pressure affects the boiling point of water. His chemical
work, summarized in The Skeptical Chymiste1204 of 1661,
distinguished between elements, compounds and mixtures and
dismissed the Aristotelian concept of the four elements.1205

In this paragraph of Historia Plantarum Ray refers to an
experiment performed by Robert Boyle. Boyle performed many
experiments on air pressure including devising an air-pump, and his
work with Robert Hooke on gases and vacuums led to the law that

bears his name, discovering the relationship between pressure and

1202 Lowson’s Botany: 188.

1203 ibid.

1204  That Ray owned a copy of The Skeptical Chymiste is indicated by the sale catalogue
of his library:
Sceptical Chymist, edition published in London in 1661; British Museum: S-C 326
(6): 25, English Books in Octavos & Twelves, number 4.
Ray also owned many other works by Boyle, for which see the above sale catalogue.
1205  DSBII: 377-382.
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Line 81.

volume in a gas: Boyle’s Law - for a given quantity of a gas at a
constant temperature, Pressure x Volume = Constant.1206 Boyle
published his law in 1663, but in France the law is known as
Marriotte’s law, after Edme Marriotte (1620-1684) who did not
publish it until 1676.1207

Boyle performed various experiments on plant nutrition,
including growing Squash and Cucumber plants to the fruiting stage
in soil, and rooting cuttings of Mint, Balm, Marjoram and
Pennyroyal in water only, which demonstrated a big increases in
weight despite being ‘cherished only by water’. He distilled one of
his well-grown plants and found that several volatile substances
came off leaving a coal-like residue of ‘salt and earth’. He described
his experiments in The Skeptical Chymiste.1208 Both he and Van
Helmont, who had conducted similar experiments earlier in the
1640s, concluded that water had been transmuted into the various
substances of the plant body and could not therefore be a simple
element. Boyle says, ‘I may deduce from what I have tried
concerning the growth of vegetables, nourished with water .... that
salt, spirit, earth and even oyl (.... of all bodies most opposite to
water) may be produced out of water’.1209 These experiments were
noted by botanists and horticulturalists; Ray himself carried out
some experiments on these lines. The conclusion was that water,
absorbed principally through the roots, could provide all the food a

plant requires.1210

in menstruis: menstruus, ‘monthly’, used of the menstrual

discharge, but also, as here, from 1612 of solvents: any liquid

1206  David Goodman and Colin Russell, The Rise of Scientific Europe 1500-1800,
Hodder and Stoughton, London 1991: 216.

1207  Mac.Enc.: \77.

1208  Boyle, The Skeptical Chymiste.

1209  Morton: 176.

1210  ibid.: 177.
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Line 84.

Line 86.

agent by which a solid substance may be dissolved. In alchemy the
base metal undergoing transmutation was compared to the seed
within the womb in relation to the menstrual blood, hence the

meaning of solvent.1211

D.grew: margin reference to £, dz Anatome truncorum.

ut in Spongiis apparet, quarum textura plantarum parenchymati non
adeo dissimilis est. Ray gives Grew’s comparison of sponges and
parenchyma, which when expanding must necessarily compress the
water-bearing vessels and thus force up the water in them.
However Ray says that he is unhappy with this argument because

water can be forced downwards as well as upwards.

Lines 93-102. Nos equidem succum eodem fere modo plantarum fibras subire

Line 97.

Line 98.

& conscendere .... : Ray ends this chapter by giving Malpighi’s

comparison of water-bearing vessels with fibres.1212

Subintrans itaque humor (D.*Malpighii verba sunt) sursum ascendit
«eeew.. S€U per gradus ad ingens deducitur fastigium. * indicates a
margin reference to Anat. plant. part 1, pag.5 from which this is, as

Ray says, quoted.1213

Singula namque portio quee fibrarum frustula unit .... : he believes
there to be valves between the sections of the water-bearing vessels.
Perhaps he is referring to the sieve plates at the ends of the sieve

tubes, which look like valves.1214

1211 OED: 1307.

1212 Malpighi discusses the nutrition of plants in his first chapter, De Cortice, of
Anatome Plantarum: 5-6.

1213 Malpighi, Anatome Plantarum: 5.

1214 Penguin Dictionary of Botany: 330.
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Chapter Eighteen:
On the sowing and propagation of plants.

In this chapter Ray discusses the main ways of propagating
plants beginning with sowing from seed, followed by the various forms of
vegetative reproduction from cuttings etc. removed from the parent plant, and
finally vegetative reproduction by means of runner etc. still attached to the
parent plant. He continues in Chapter 19 with a discussion on the various
methods of grafting. Although he differentiates between the various types of
‘cutting’ giving different technical terms, he sometimes seems to use these
terms indiscriminately in a rather random fashion.

Plant reproduction and propagation was believed by Ray to be a
fine example of the divine creation:

Nature hath taken more extraordinary Care, and made more
abundant Provision for their Propagation and Increase; so that they
are multiplied and propagated not only by the Seed, but many also
by the Root, producing Off-sets or creeping under Ground, as
Strawberry, and the like, some by Slips or Cuttings, and some by

several of these Ways.1215

Text page 32.
Line 1. Semine, ramo, surculo, talea, malleolo, gemma, stolone, viviradice.
Ray begins by giving the forms of propagation used by the ancients.
semen, -inis, n. = a seed
ramus, -i, m. = a branch
surculus, -i, m. = a graft

talea, -, f. = a cutting1216

1215 The Wisdom of God: 83.

1216  Cato, de Agri Cultura XLV: 1, uses the phrase taleas oleagineas for ‘truncheons’
or sections of Olive trunk used for propagation
Theophrastus, I'Isp\:. Putdv Altiwv, de Causis Plantarum 1, XX: 10 [Loeb edition:
172] uses the word 8aAAia for a twig, especially of the Olive; Theophrastus in
Hep‘t @vt&v‘lo‘top’t(ﬁ, Historia Plantarum 11, ii: 12 [Loeb edition II: 118] faila
for the same.
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malleolus, -i, m. = a mallet-shoot
gemma, -, f. = a bud
stolo, -onis, m. = a sucker
viviradix, -icis, f. = alayerl217
The Scots Gard’ner, an interesting seventeenth century vernacular
gardening manual, gives a similar list:
The several wayes of increasing them are.
First by seeds, Kyes, Kirnells, Nuts, Stones.
Secondly by off-sets, Suckers, Slivings taken from the
mother-Plant.
Thridly by Cuttings, Stems, Slips set without Roots.
Fourthly by laying the branch of a growing Plant down
into the Earth.
Fifthly by carrying up soil to it, where it will not bend
down.
Sixthly by various wayes of Graffings.

Lastly by several wayes of Inoculation.1218

Line3.  Semen quid sit notius est quam ut definiri debeat; Ramus pariter, &
Surculus. Ray then attempts to define his various methods of

propagation, drawing largely from ancient sources for his

definitions.

Line 4.  Varro lib. I, de Re Rustica capxi. 1219

Ray, or more probably his typesetter, has made a slight mistake in

1217 Lewis and Short: passim.

1218  The Scots Gard’ner: 1 2 (55).
Although there are many similarities to Reid’s work in chapters 18 and 19 of
Historia Plamarum and one might assume that Ray had a copy of this work, there
is no indication from the sale catalogue of his library that he owned a copy;
British Museum: S-C 326 (6). The Scots Gard’ner is, no doubt, similar to many
other vernacular gardening manuals of the period, which Ray would have read.

1219  There is no indication from the sale catalogue of his library that Ray owned a copy of
this work; British Museum: S-C 326 (6).
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Lines 4-7.

Line 7.

Line 7.

this reference; the text of Historia Plantarum has cap. xi, that is a
lower case i. It should read cap. XL, that is chapter 40.
Marcus Terentius Varro, 116-27 B.C. Roman scholar and poet.
After a varied public career he was appointed public
librarian by Julius Caesar in 47 B.C. Only a three volume work
Rerum Rusticarum ‘On Agriculture’ and parts of a twenty-five
volume work De Lingua Latina ‘On the Latin Language’
survive.1220
Varro wrote for the guidance of large land owners not
small farmers as did Vergil;1221 he produced a systematic treatise,
which is a primary source of information on the agriculture of his
time. He defined agriculture as ‘not only an art but also a science

which instructs us what crops should be sown in each type of soil

and what should be done so that the land may continue to give the

highest yields’;1222 this is taken directly from Theophrastus.

Demum in oleagineis seminibus .... ac faciunt circiter pedales.

This quotation from Varro is referring to Olive cuttings, although

strictly speaking the text refers to ‘oily seeds’, that is to ‘olives’.1223

Plinius lib.1, cap.17.
This is not quite a correct reference to Pliny. In Book I Pliny lists
the contents of his later books: this is a reference from Book I to

Book XVII, not Chapter 17 as cited by Ray.122+4

Plinius Taleam a Ramo atque etiam Surculo distinguit .........:

Ray gives Pliny’s differences between cutting, branch and graft.

1220  Lempriere: 708; Mac.Enc.: 1259.

1221  DSB XIII: 588-589.

1222  Morton: 78, note 32.

1223 Varro, Rerum Rusticarum [, XL: 4; Loeb Edition: 268.

1224 Pliny, Historia Naturalis XVII, xxvii-xxviii: 123-124; Loeb edition V: 86.
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Line 8.

Line 10.

Multa sic seruntur ......... donec robur planta capiat: as stated in the
note above, this i1s a quotation from Book XVII;1225 although
Ray’s text differs in a few minor instances from the Loeb text, the
sense is not significantly altered. There is, however, one difference,
which is not listed in the apparatuscriticus of the Loeb; Ray has
cavendum in eo ante omnia and the Loeb has servandum in eo ante
omnia. This difference, again, does not matenally alter the meaning.
In his introductory glossary to Historia Plantarum, Ray defines talea
as follows and refers the reader to this chapter:
Zalea nonnullis est surculus precisus ab utraque parte ut
terree inseratur. Vid. lib.1. cap.18. pag 32.1226
He also defines surculus:
Surculus est quod in ramis simplex assurgit, tenerum &
exile. Est etiam ramulus novellus, qui inspicatur ad
ferendum. A small twig of a tree, also a Cyon or

graft, germen arboris anniculum.1227

Ficus: see above Cap.4, line 143.

Punica.

[Flowers G.& B.347]1228 Punica granatum, the Pomegranate; a
species of the Punica genus of the Punicacee or Pomegranate
family.

C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.:
Linn.Sp.Pl. 472: Syn.Meth.St.Br. - no ref.: H.P. 1461-1462:
H.P.III - no ref.: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1461-1462:

1225  Pliny, Historia Naturalis XV1I, xxvii-xxviii: 123-124; Loeb edition V: 86.

1226  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume 1.

1227  jbid.

1228  Polunin: 347.*%*827.
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Line 11.

Line 12.

Malus Punica J.B. Punicasativa C.B. Park. Granata sive Punica
Ger. The Pomegranate-tree.
Malus Punica sylvestris C.B. Ger. agrestis J.B.

The wild Pomegranate.

Myrtus.
[Flowers G.& B. 346-347]1229 Myrtus communis (L.), Myrtle; a

species of the Myrtus genus of the Myrtacee or Myrtle family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 148:
Linn.Sp.Pl. 471-472: Syn.Meth.St.Br. 443 (only Myrtus
Brabantica or Goule, Sweet Willow, Dutch Myrtle):
H.P. 1501 (Brabantica 1707): H.P.III D. 33: Tri. - no ref.
Cat.Angl. 210 with a ref. to see Elagnus Cordi 94: Camb. - no ref.
H.P.1501: |
9 species given, including:
Myrtus communis Italica C.B. item Myrtus sylvestris foliis
acutissimis Ejusdem Myrtus latifolia vulgaris Park. item Myrtus
Betica sylvestris ejusdem & Ger. Myrtus vulgaris nigra & alba,
sativa & sylvestris J.B. The common Myrtle.
H.P.III D.33:

20 additional species given.

trunco exacuto: the Loeb edition has a note here: ‘i.e. the branch that

is being planted so as to strike root and form the trunk of a new

tree’.1230

Line 12. Ayrtus: see above Cap.18, line 11.

1229  Polunin: 346-347.%*%824-826.
1230 Pliny, Historia Naturalis XVII, xxvii: 123; Loeb Edition V: 86.
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Line 12. morus: Morus.
[Trees: B.& N.E. 160]1231 Morus (L.), the Mulberry; a genus of

the Moracee or Mulberry family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 399:
Linn.Sp.Pl. 986: Syn.Meth.St.Br. - no ref.: H.P. 1429-1430:
H.P.II D. 14: Tri. 17.57 / 19.113: Cat.Angl. - no ref.:
Camb. - no ref.
H.P. 1429-1430:
3 species given, including:
Morus nigra J.B. nigravulgaris Park. fructunigro C.B. Morus
Ger. The black Mulberry.
Morus alba Ger. Park. J.B. fructualbo C.B.
The white Mulberry.
H.P.III D. 14
3 additional species given.

Tri. 17.57:
A Mulberry-tree: Morus, -i, f.: Mopéa, -as, f.
Tri. 19.113:

A Mulberry: Morum, -i, n.: Mépov, -ov, n.

Line 12. quoniam ramis eam seri religio fulgurum prohibet: Ray’s text and
that given in the Loeb edition differ here; Ray has ramis, which
seems to me to make perfect sense, whereas the Loeb text has in
ulmo, that is, that ‘grafting onto an elm’ is forbidden, rather than
‘growing from branches’ which better fits the context of the rest of

the paragraph.1232

Line 16. quod erat ab radice .... : ‘which was from the root end’.

The Loeb edition again has a different text here, although it does not

1231 Mitchell and Wilkinson: 160.
1232 Pliny, Historia Naturalis XVII, xxviii: 124; Loeb Edition V: 86.
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affect the meaning: quod fuerit ab radice. Mueller suggests erit. 1233

Line 17. Palladius Clavolam1234 a Talea diversam facit: Ray next cites the

Line 18.

difference between a graft and a cutting as given by Palladius.

Rutilius Taurus Amilianus Palladius was a Roman who lived at the
time of Hadrian, although this date is disputed by some. He wrote
De Re Rustica or Opus Agriculture in thirteen books; editions of
this work were published in Paris in 1536 and in Heidelberg in

1598.1235

Ray’s text differs from Palladius slightly; whereas Ray says there
are 4 modis, ‘four ways’ of propagating the Citrus, the text of
Palladius gives multis modis, ‘many ways’. Ray omits two
sentences from this section of Palladius as he shows in the first
instance with the phrase & paulo post. In his second section of the
quotation there is a discrepancy between his text and the one I
consulted: Ray has relicta summitate gemmarum, whereas the

Teubner text has integra summitate gemmarum;1236 neither

markedly affects the meaning.

Citri arbor.
[Mac.Enc. 280] Citrus medica (L.), Citron, a Citrus tree; a species
of the Citrus genus of the Rutacee or Rue family.

Flowers G.& B.322:1237 C.T.& M. - no ref.:

1233 Pliny, Historia Naturalis XVII, xxviii: 124; Loeb Edition V: 86.

1234 NB Ray does not give a definition for clavola in his introductory glossary to Historia
Plantarum.
Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

1235  Lempriere: 475.

1236 Palladius, Opus Agriculturce, Book IV, 11-13.
There is no indication from the sale catalogue of his library that Ray himself owned a
copy of Palladius’ work; British Museum: S-C 326 (6). The slight discrepancies in
the quotation could be accounted for if Ray is quoting here from memory or perhaps
sketchy notes, without the availability of a text for checking.

1237  Polunin: 322.689, **690 and **693.
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Line 23.

Line 23.

B.& G.-W. - no ref.: B.& H. - no ref.:

Linn.Sp.Pl.782: Syn.Meth.St.Br. - no ref.: H.P. 1654:

H.P.II - no ref.: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P.1654:

De malo Citris sive Medica. The Citron Tree.

Malleolus ....: Ray gives Columella’s definition of a mallet-shoot.

Ray defines malleolus in the same words in his glossary to Historia
Plantarum.1238 [t is now defined in the same terms as a semi-ripe

cutting taken from the current season’s growth and attached to a
piece of the stem from the previous year’s growth so that its base
forms a mallet shape. Mallet shoots are a useful way of propagating

plants with pithy or hollow stems because older stems are less likely

to rot.1239

Columella de Re Rust. 1.3, ¢.5: 1240

Lucius Junius Moderatus Columella. Like Varro he
wrote for the benefit of large landowners; he also produced a treatise
on agriculture, the de Re Rustica. His work continued to be the
main source of scientific agriculture throughout the Middle A ges,

and, like that of other classical writers, was copied and re-copied
with increasing numbers of inaccuracies and omissions.1241 He

was a native of Gades (Cadiz) in Batica in southern Spain and was
born near the beginning of the first century A.D. It is uncertain at

what date he left Spain for Rome, but here in hoc Latio and saturnia

terra he seems to have spent most of his life.1242

1238  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

1239 Brickell,Gardening: 8S5.

1240 That Ray owned a copy of this work is indicated by the sale catalogue of his library:
de re Rustica, edition published in 1595; British Museum: §-C 326 (6): 10, Libri
Latine &c. in Octavo, number 29.

1241 Morton: 78, note 34.

1242 Lempriere: 180.
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Line 23.

Line 25.

Line 26.

Morton states that:
[t is worth noting that in almost his only reference to
botanical theory (De Re Rustica Ill, X, 10-11) Columella
quotes Aristotle’s teleological view that the function of

leaves is to protect the fruits, a theory which

Theophrastus certainly did not accept.1243

Malleolus novellus est palmes .... malleoli speciem prebet: this
quotation from Columella is from Book III, chapter 6, not chapter 5
as given by Ray.1244

Ray’s text differs slightly from the Loeb; he has similitudine rei and
the Loeb similitudinem, but again neither makes a marked difference
to the sense. The apparatus criticus of the Loeb text gives, a
similitudinerei ac M, et vulgo ante Schm.; presumably the text such
as Ray used. Ray also gives malleoli as opposed to mallei in the

Loeb.1245

Plinius 1.17, c.21.

solebat capitulatus utrimque e duro surculus seri, eoque argumento
malleolus vocatur etiam nunc. Ray is quoting directly from Pliny
here, although the quotation is from chapter 30 and not 21.1246 Like
Columella above, Pliny is discussing mallet-shoots taken from

vines .1247

surculus: Ray usually uses the word surculus for a graft, but here is

using it in a more general sense.

1243  Morton: 78, note 35.

1244 Columella, de Re Rustica: Book III, Chapter 6.
1245 ibid.

1246  Pliny, Historia Naturalis XVII, xxxv: 156; Loeb edition V: 108.

[It used to be the custom to plant the shoot with a knob of the hard
wood on each side of it, and this explains why it is still called a
“mallet-shoot™.]

1247  ibid. XVII, xxxv: 156; Loeb edition V: 108.

613



Line 26.

surculus, -i, m.: ‘a young twig or branch, a shoot, sprout, sprig’
(syn. malleolus): in particular used of ‘a scion, graft, sucker, slip,

set’ of a plant for growth.1248

Malleolis autem sic ab iisdem .... suo capitulo sarmentum
depresserunt. This is a quotation, with a small section omitted by
Ray, from Columella Book III, Chapter 21.

One slight difference: Ray has prorumpentes, ‘breaking through’,
whereas the Loeb text has prorepentes, ‘creeping out’, but the basic

sense is unchanged.1249

Text page 33.

Line 28.

Line 30.

Line 33.

Nam quicquid ex vetere materia relictum erat depressum atque
obrutum celeriter humore putrescebat. Mallet shoots, despite this
statement, are a useful way of propagating some types of shrub: see

note at line 23 above.

Secuti ergo .... : Ray merely says ‘later’ [farmers] but the Loeb text
is more specific, giving ‘Julius Atticus and Cornelius Celsus, the

most distinguished authorities of our time, following the example of

the Sasemas, father and son ...."1250

Et ad faciendum malleolum .... nec dodrante minor esse debet:

this is also taken from Columella.1251

1248  Lewis and Short: 1816.

1249  Columella, de Re Rustica: Book IlI, xvii: 3-4.
1250  ibid.

1251  ibid. Il xix: 1.
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Lines 37-42. Sagitta quid: margin sub-heading.

Superior pars surculi .... ab Antiquis accusata est. Again from
Columella, but not a direct quotation.1252
Pliny also has a version of this.1253

Ray paraphrases this for his definition of saginta in the glossary to

Historia Plantarum.1254

Line 39. nec immerito: Ray in his paraphrasing has changed the sense of

Line 43.

Line 44.

Columella’s text here; he implies that the farmers had a good reason
for not recommending the planting of ‘arrows’, whereas Columella

says nec tamen Sententie sue rationem nobis prodiderunt, ‘and yet

they have failed to give us the reason for their opinion’.1255

Stolo quid & unde dictus: margin sub-heading.

quod effodiebat circum arbores e radicibus quee nascerentur e solo

quas Stolones appellabant. This section is quoted directly from
Varro although Ray gives no attribution.1256 Pliny also gives this
story but not in the same words.1257 In his glossary to Historia
Plantarum, Ray gives the definition from & Stapel, in almost the
same words as given here, but prefixes this with the following:
Stolones sunt cauliculi inutiles a radicibus aut caudicis
lateribus succrescentes. Suckers from the root.1258

A stolon is now defined as a branch bending to the soil surface and

1252  Columella, de Re Rustica: Book III, xvii: 2-3; Loeb edition Volume I: 326.

1253  Pliny,Historia Naturalis XVII, xxxv: 156; Loeb edition V: 108.

1254  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

1255 Columella, de Re Rustica: Book III, xvii: 3; Loeb edition Volume I: 326.

1256 Varro, Rerum Rusticarum 1, ii: 9; Loeb edition: 172.

1257 Pliny, Historia Naturalis XVII, i: 7: Loeb edition V: 6.

1258  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

615



eventually rooting itself at at distance from the parent plant. Stolons

root at the end where the new plant is to develop.1259

Line 45. J. Bodaeo a Stapel: in the list of abbreviations and recent works at

the beginning of Historia Plantarum Ray says of him,
(Tr.) Joannes. Bodaeus a Stapel was a doctor of
Amsterdam, who published in 1644 a commentary or
notes on the historian Theophrastus together with the

Greek text. There are contained in this work very many

illustrations of both common and rarer plants.1260

Line 46. %iwiradix: margin sub-heading.1261

Line 47.  Plin. lib.17, cap.10. Et aliud genus simile natura monstravit ......

Jfimbriato corpore. This is a direct quotation from Pliny but from

Book XVII, Chapter 13, not Chapter 10 as given by Ray.1262

Line 53. Antequam exponamus quot modis arte propagentur plante .... : Ray

continues by explaining the various methods used by nature for
propagation.
The way in which nature herself indicates the correct method of

propagation for plants is beautifully expressed by a slightly younger

1259
1260

1262

Lowson’s Botany: 74-75; Penguin Dictionary of Botany: 345.
Historia Plantarum Generalis, Volume I, ‘List of abbreviations and recent works’
(un-numbered pages).
NB. The date of death of a Stapel is given as 1636 by J. L. Heller in the Index
auctorum librorum a Linneo (Species Plantarum, 1753) citatorum, appended to the Ray
Society facsimile edition of Linnzus’ Species Plantarum 1753, published in London
in 1959: 55.
There is no indication in the sale catalogue of his library that Ray owned this edition
of Theophrastus, or indeed any edition of Theophrastus’ works; see above Cap.9, line
8. British Museum: S-C 326 (6).
NB Ray does not give a definition of viviradix in the introductory glossary to
Historia Plantarum.
Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.
Pliny, Historia Naturalis XVII, xiii: 67: Loeb Edition V: 46.
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Line 54.

Line 57.

Line 57.

Line 58.

contemporary of Ray’s, Peter Aram (c.1660-1735) in his poem
Studley-Park, dedicated to a fellow gardener, William Fisher
(c.1680-1743), the gardener at Studley Royal. Aram had trained as a
gardener in the Fulham Palace garden of Henry Compton, Bishop
of London, referred to by Ray in Chapter 21 (line 43); he was later
the gardener at Newby Hall in Yorkshire and at the time of writing
this poem in 1733 was working for Sir John Ingilby at Ripley
Castle.1263

Adeptin all the GARDEN Mysteries,

Of Herbs and Flow’rs, in Legumes, and in Trees;

Their various Qualities and habits show,

How best to plant, and when the Time to sow:

To each its proper Soil, and Aspect, give;

Tell where it will, and where it will not thrive.1264
Flagellis ceu funiculis .... : he seems to be referring to what we now
call runners, which are creeping stems arising from an axillary bud
and rooting at the nodes or apex, as in Fragaria cited by Ray.1265
Fragarii: Fragaria:see above Cap.7, line 56.
Pentaphiyllo: Pentaphyllum: see above Cap.7, line 57.
Sobolibus1266 ex radice ....: ‘by runners from the root’.

Ray begins this section by describing a rhizome, a term which is

used of any shoot running near the surface of the soil; most are

1263  Aram: A Practical Treatise of Flowers: 7-10.

1264 Peter Aram, the dedication to Studley-Park, A Poem, published in Thomas Gent, The
Antient and Modern History of the Loyal Town of Rippon, York 1733: 17-18.

1265  Penguin Dictionary of Botany: 319.

1266  NB Another technical term not defined by Ray in his glossary.
Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.
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Line 61.

Line 63.

Line 63.

Line 64.

subterranean but a few like the Iris rhizome may run along the
surface.1267 He continues with a description of offsets; this term is

used either for short shoots arising from an axillary bud near the

base of the stem or for bulbils and cormlets forming at the side of
the parent plant.1268 Ray ends this section with a description of
tubers, which are swollen parts of underground stems with buds or

‘eyes’ which can develop into new plants.1269

Caulibus ipsis, humi procumbentibus: Ray is describing stolons

here: see definition at line 43 above.

Ficus Indica. Although Ficus Indica is now the specific name of a
member of the Opuntia genus of the Cactacee or Cactus family,1270
because of Ray’s description gummi e ramis in terram .... he is
probably using Ficus Indica to indicate Ficus elastica, the India
Rubber tree or Rubber plant.

For Ficus see above Cap.4, line 143.

Ficuselastica is an evergreen tree up to 30 metres high with broad,

oval, leathery, deep green leaves.1271

gummi e ramis interram .... : thisis an odd way of describing the
buttress roots or prop roots which provide extra support for certain

trees such as various species of Ficus.1272

Allii queedam genera bulbulis .... : Ray has correctly observed the
development of small bulbs at the tops of the stems; some of the

Allium family produce bulbils in place of flowers. These are small

1267  Lowson's Botany: 70-71.

1268  Penguin Dictionary of Botany: 249.

1269  ibid.: 369.

1270  See below line 66 and also Brickell, Plants and Flowers: 526
1271 ibid.: 470.

1272 Penguin Dictionary of Botany: 52.
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Line 65.

Line 66.

buds, which are bulb-like in form and which fall and root
independently.1273

Allium: see above Cap.3, line 12.

Chelidonium minus tuberibus in alis imorum foliorum ortis: Ray has

observed the tubercles or bulbils developing in the axils of the leaves
of the Lesser Celandine.1274

Chelidonium minus: see above Cap.3, line 70.

Moly Homericum:

In mythology Moly Homericum was a plant with a
white flower and black root endowed with magical properties, said
by Homer to have been given by Hermes to Odysseus as a charm
against the sorceries of Circe. The term has been applied since 1597

to various plants supposed to be identical to that of Homer, such as

Wild Garlic, Allium moly [Allium ursinum].1275

Grigsonl1276 gives Moly as a local name for Allium
ursinum (L.) in Devon and Somerset. Allium ursinum, Ramsons or
Wild Garlic: a species of the Allium genus of the Liliacee or Lily
family.1277
C.T.& M. 539: B.& G.-W. 460: Grigson 410: B.& H. 466:
Linn.Sp.PL. 2957296 /298 / 300/ 301: Syn.Meth.St.Br. - no ref.:
H.P. 1118-1124 - Moly: H.P.III -listed in the index to Volume III
but no page number given: Tri. - no ref.: Cat.Angl. - no ref.:

Camb. - no ref.

1273 Lowson's Botany: 75; Penguin Dictionary of Botany: 51.

1274  Clapham, Tutin and Moore: 49.

1275 OED: 1345; Homer, Odyssey: 210.305.
M®Av, o, Moly: Liddell and Scott: 1158.

1276 Grigson: 410.

1277  Although this may be Ray’s Moly Homericum, Clapham, Tuitin and Moore, page
539, state that it is ‘without bulbils’ as Ray describes.

619



H.P.1122:

Moly Theophrasti magnum J.B. Moly Theophrasti sive Homeri
Park. Moly Homericum Ger. Moly latifolium, liliflorum C.B.
Perhaps Ray is referring not to a particular
species of Allium but to the sub genus Molium of the Allium
genus, which does include several species bearing bulbils, such

as Allium roseum bulbiferum. 1278

Line 66. Opuntia.

[Flowers G.& B.345]1279 Opuntia; a genus of the Cactacee or

Cactus family.

C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.
Linn.Sp.P!l. 1463: Syn.Meth.St.Br. - no ref.: H.P. 1463:
H.P.III D. 119: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1463:
De Ficu Indica Tuna dicta seu Opuntia:
Ficus Indica major Park. Indica Ger. Indica folio spinoso, fructu
majore C.B. Opuntiavulgo Herbariorum J.B.
The Prickly Pear-tree.
H.P.II D. 119:

Incorrect reference in the index to Volume 111.

Line 66. Opuntia foliis depactis: so far | have found no information on the

vegetative reproduction of Opuntia.

Line 68. Superest jam ut exponamus quot modis plante arte propagari
possint, aut soleant. Ray continues with artificial means of
propagation, which he describes as of two types, sationem nimirum
& insitionem, ‘sowing and insertion’.

He then subdivides the first of these, ‘sowing’, into

1278  Clapham, Tutin and Moore: 539.
1279  Polunin: 345**818.
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Line 68.

Line 70.

Line 70.

Line 72.

Line 72.

Line 74.

Line 77.

three categories. Ray is using the term ‘sowing’ to include any
propagative part of a plant - true seeds, cuttings, layers etc. - but

not grafting; this term was used in the same way by Columella in his
work On Agriculture.1280 Ray’s three categories of artificial

propagation by ‘sowing’ basically parallel those he gives earlier at
lines 53-62 for nature’s own methods of propagation.

In his glossary to Historia Plantarum, he does not give a definition
for satio but does give one for insitio in line 1 of Chapter 19, for

which see below.

De Satione: margin sub-heading.

Propagatio per Semen.: margin sub-heading.

Semine: that is, by means of a true seed.

Ramo ............ talean, clavolam, malleolum, surculum: Ray’s second

method of ‘sowing’ is the various types of cutting.
Sobole: his third category of ‘runner’.
Fragaria: Fragaria: see above Cap.7, line 56.
Bulbosis: Bulbosae: literally ‘bulbous plants’.
Potest etiam propagari planta radice divisa in tot scil. partes ....... :

Ray adds to nature’s methods, mentioned above, instructions for the

division of plants.

1280 Columella, de Re Rustica, Book III, x: 18: Loeb edition Volume I: 294.
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Lines 80-221.  Primo ergo plantce seruntur Semine ...... Per foramina (inquiens)
inferne dato radicibus spiramento. The whole of this lengthy section is

taken up by a discussion on propagation by seeds.

Lines 81-92. Antequam autem Semina terree mandentur .... quam Animalibus
superius ostendimus. Ray gives here instructions for the preparation
of the soil before the sowing of seeds.

That gardening books giving good advice proliferated then as now is
shown in a vernacular gardening book, published in 1683:
Endeavour to sow when the soil is in good temper, a hot
furrow is good, but some grounds will not harrow or
Rake when new delv’d or Plow’d, which when exposed
sometime to air, Frost, Sun, and Showres doth crumble
and fall tender; hence ought such to be prepared by

fallowing.1281

Line 86. tumut particule aeris nitrose: see note above at Cap.17, line 42.

Line 93. Commodissimum serendi tempus Natura indicat. Ray now has a
lengthy discussion on the correct times for sowing various types of
seed as shown by nature.

The same contemporary vernacular gardening book, cited at line 81
above, also gives very similar advice to that given here in Historia
Plantarum by Ray:

The most naturall time for sowing is, when the seeds of

their own accord falls into the ground, nevertheless that

many doth well at this season, as stony seeds and such

as endure winter, yet the tender which ar many with us,

doth best in the spring, but for convenience we sow at

severall other seasons, as in summer, (at which time they

1281  The Scots Gard’ner: 1 3 (57).
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Lines 96.

Line 98.

require watering and shade) and in Autumne (which is
the only season for some) who if tender requires defence
& shelter; nor can we have others early at spring without

hot beds, which is required in speciall by such as comes

not to perfection in our short Summer.1282

Harum nonnulla Autumno plantas producunt .... : literally ‘some
of these produce plants in autumn’, i.e. ‘some of these germinate in

autumn’. He gives the benefits of sowing seed in the autumn.

Angelice: Angelica: see above Cap.9, line 31.

Text page 34.

Line 108.

Line 108.

Line 110.

Line 114.

Line 115.

Triticum: see above Cap.13, line 27.

Avena: see above Cap.13, line 27.

Reliqua quce per hyemem in terrarestant: Ray has realised that there
is some force which breaks the dormancy of seeds after the winter.
Some seeds have chemical inhibitors preventing germination, or

hardened seed coats which have to rot down, or need alternating

periods of cold and heat before germination can take place.1283

Exoticas tamen plantas .... : he continues with instructions for

growing tender and more exotic plants. Tender plants must be sown

after the last frost in spring. 128+

quandoquidem ille hyemes nostras non tolerant: Ray is correct is

saying that some tender plants cannot survive English winters. The

1282  The Scots Gard’ner: 1 3 (57).
1283  Brickell, Gardening: 535.
1284  ibid.: 515.
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problem is not so much due to the average minimum temperature of

the area as to sudden frosts.1285

Line 117. oportet ut pulvino calenti .... : Ray now gives directions for

preparing a ‘warm bed’ from horse manure etc.

Detailed contemporary instructions for preparing such a hot bed are

given in a work published in 1683:
As for making the hot-bed for raising early and tender
plants, dig a pit (4 foot deep, and of length and breadth,
as you have occasion) in a convenient and warme place,
lying well to the Sun and sheltered from winds (which
you may help by art, if not so naturally) fill it with dung
and leitter from the Stables, about a fourthnights
gathering, (some makes it of Barley-straw, or the same
mixt with bran, because it keeps heat long, and its heat
not so excessive nor so noisome to plants as dung) and
when well Tread, and even on the Top, lay about 4
Inches thick of rich, light (but fresh and clean) sifted
mould thereon: arch it over with sticks, and cover with
matts 4 or 5 dayes to cause it heat, then uncover and give

it Air a day or two, that its violent heat may pass; then
sow your seeds and cover the bed again ......... 1286

Modem instructions for such a hot bed state that one should
thoroughly mix together equal parts of fresh horse
manure and deciduous leaves, and turn the heap three or
four times during the course of a fortnight. The leaves

[like Ray’s straw] help to moderate the heat and release it

1285  Brickell, Gardening: 515.

1286  The Scots Gard’ner: L 2 (71).
It is amusing to note that following these instructions for preparing a hot bed, since
he considers ‘there is great trouble in rightly ordering this sort of hot-bed’, Reid
gives instructions for making a garden frame covered with glass, similar to our
modem cold frames, to be sunk into the pit and surrounded by the ‘dung and leitter’.
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Line 120.

Line 121.

over a longer period. Dig a hole three feet deep .... fill
the hole with the fermenting mixture, firming it in layers
and position the [cold] frame on top.

The modern instructions then add a layer of soil into which pots

containing the seeds should be put.1287

eligantur recentia .... : he correctly states that fresh seeds are best.

Generally seed should be collected from a plant as soon as it is ripe

and stored, if necessary, in a dark, dry and airy place.1288

Quamvis enim Plantee nonnulle ad decennium .... : Ray again

mentions the length of time a seed can remain fertile; see above
Chapter 13, lines 58-75. Modern methods of collecting and
packaging seeds (in foil packs for example) enable seeds to
germinate much longer after collection than previously, although

once such packets are opened the natural aging process begins.

Line 126. Caryophyilis: Caryophyllus: see above Cap.11, line 16.

Line 127.

Quod si flores multiplices aut variegatos desideras: Ray believes that
by collecting the seeds of such ‘sports’, he will be able to reproduce
such flowers. This was of great interest to gardeners of the period,
as is shown in Peter Aram’s A Practical Treatise of Flowers, where
he refers to Lauremberg’s experiments on ‘making single Flowers
double & imposing divers Colours on them not naturally their
own’;1289 although Ray does not mention it here, he too no doubt

had read this work. In fact, unless normal cross pollination has been

prevented and very carefully controlled manual pollination has been

1287  Your Gardening Questions Answered: §3.
1288  Brickell, Gardening: 535,
1289  Aram: A Practical Treatise of Flowers: 2.
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Line 130.

practised, such plants cannot be guaranteed.1290

quemadmodum videmus in Animalibus .... : he continues by giving

parallels with genetic disorders in the animal kingdom [such as X-

linked disorders like haemophilia and colour blindness].1291

Line 132. #irabili Peruviani: Mirabilis Peruviana.

[R.H.S. 205 and 515]1292 Mirabilis jalapa (L.), Marvel of Peru,

Four o’clock plant; a species of the Mirabilis genus of the
Nyctaginacee family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.:
Linn.Sp.Pl. 177: Syn.Meth.St.Br. - no ref.: H.P. 397-398:
H.P.III - no ref.: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
Linn.Sp.Pl. 177:
Mirabilis. Hort.cliff.53. Hort.ups.43. Fl.zeyl.85. Mat.med.76.
Nyctage. Roy.lugdb.417. Cold.noveb.29.
Jalapce species omnes. Tournes.inst.130.
Solanum mexiocanum, flore parvo. Bauh.pin.168.prodr.91.
Admirabilis peruviana. Clus.hist.2.p.87.
Habitat in India utraque.
H.P.397-398:
Mirabilis Peruviana Ger. Park. Hachal Indi sive Admirabilis
Peruana Clus. Solanum Mexicanum flore magno C.B.
Jasminum Mexicanum sive Flos Mexicanus multis C.B.

The Marvel of the World.

1290 For further discussion of this see Brickell, Gardening: 536-537; and Your Gardening
Questions Answered: 308.

1291  Harrap’s Dictionary of Medicine and Health: 90 and 420.

1292  Bnckell,Plants and Flowers: 205 and 515.
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Line 135.

Lines 134-136. Nec tarmen

inquit Ferrarius: margin reference to Horticult. /i6.3.c.11293
Giovanni Battista Ferrari was cited by Ray as one of
Parkinson’s sources for his Theatrum Botanicum of 1640; ‘First he
takes all the plants contained in G.Bauhin’s Pinax .... to which he
adds .... some out of Ferrarius hisFlora ....”.1294
In the preface to Historia Plantarum Ray says that:

(Tr.) he wrote four books about plants or the cultivation

of plants, published eventually in 1646 in Amsterdam.

This book contains some illustrations and descriptions of

new plants.1295

This is a later date than indicated in Ray’s letter to John Aubrey cited

above.

...... radices exputrescant. Ray quotes Ferran’s
instructions here, from Horticult. lib.3, c.1, about the condition of
soil suitable for sowing. Soil should be nither too dry nor too

waterlogged.1296

Line 137. afymkide: Myrrhis: see above Cap.9, line 115,

Line 137.

Ocymo: Ocymum.
[C.T.& M. 409] Clinopodium vulgare (L.), [Calaminthavulgaris
([L.] Druce): Calamintha clinopodium (Bentham): Satureja

vulgaris], Wild Basil; a species of the Clinopodium genus of the

Labiate or Mint family.
B.& G.-W. 342: B.& H. 351: Linn.Sp.Pl. 597:

1293  There is no indication from the sale catalogue of Ray’s library that he owned a copy
of this work; British Museum: S-C 326 (6).

1294  Letter written to John Aubrey on May 8th 1678: Further Correspondence : 162.

1295  Historia Plantarumn, Volume [: ‘List of abbreviations and recent works’ (un-numbered
pages).
Giovanni Battista Ferran, S.J., Flora seu De Florum Cultura, Rome 1633.

1296  Brickell, Gardening: 536.
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Syn.Meth.St.Br. 238: H.P. 540-541: H.P.III 289: Tri. 8.13:
Cat.Angl. - no ref.: Camb. - no ref.
H.P. 540-541:

(Tr.) Varro writes that Ocimum takes its name from the
/ N .
Greek OkUS or @kéms, because it grows quickly.

Theophrastus says that it appears on the third day after
sowing, Lib.7, Cap.l. Yet (says Jo. Bodaeus a Stapel)

more learned botanists write that this etymology comes

from the food ocymum, indeed they derive it from REA

~ . . ..
TOL oCelv, ‘to smell’ or ‘to be scented’. For it is an

extremely scented little herb, which strikes both the head

with its scent and causes sneezing. Also more

significantly they thought it should be written dTiuov

withaC.

Ocymum (the same author says) differes
from Ocimum. Ocymum is a type of food, Pliny Lib.17,
Cap.24.

Ray’s quotation of the Pliny text is as follows:

Ocymum quod in vinea seri jubent, Antiqui appellabant
pabulum, umbre patiens, quod celeriter proveniat.1297

Ocimum, however, is a scented plant. The

food Ocymum the ancients wrote dkvpov with an v,

the herb (’f)muov with an . But this is not perpetual and

consistent among them.

1297  In the Loeb text of Pliny, this is not a reference to Ocymum but to Ocinum. Loeb,
Vol. V: 136, Lib. XVII, xxxv: 198 gives:

Ocinum, quod in vinea seri iubet, antiqui appellabant pabulum
umbrae patiens, quod celerrime proveniat’.

[Ocinum, which he (Cato) recommends planting in a vineyard, was

the old name for a fodder-plant capable of standing shade, and refers

to its rapid growth.]
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This herb is called Basilicum by more
recent scholars because of its dignity, because it was
deemed worthy to be used on account of its outstanding
fragrance in a royal household and on royal hands.

The characteristics of Basilicum are leaves

like Marjoram, the sweet smell of Lemon or Pink,
flowers in loose spikes growing from widely spread
whorls.

5 species given, including:

Ocimum vulgatius C.B. medium vulgatius & nigrum J.B.

vulgare majus Park. medium citratum Ger. Common Basil.

H.P.IIl 289:

21 additional species given.
Tri. 8.13:

. . . 7
Basil: Ocimum, -i, n.:"Qxipov, —-tuov, n.

Line 137. Scorzonerd: Scorzonera: see above Cap.11, line 83.

Line 141.

Nonnulli Semina aque seu simplici, seu nitrate .... : Ray does not
believe it is necessary to dip seeds into such preparations. The only
advantage would seem to be that hard or old seeds could benefit

from soaking or moisturising. See above Cap.15, line 250.

Line 144. Hen. Corvini: 1 have been unable to identify Corvinus but Ray

mentions him again in a letter to Hans Sloane, dated 15th August
1696.1298 From the first name, Hen[ry?], given here it would
appear that Ray is not referring to an ancient source, although the
letter cited above also mentions Terentius [the comic poet of the
second century B.C.?]. Several Romans named Corvinus are

remembered today: two of whom were orators, but not known for

1298  Correspondence: 302.
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pronouncements on natural history.1299

Line 144. Ferrarius: Horticult./3: margin reference.

Line 149,

Line 154.

Generale est in omni satione ut semina terra operiantur: Ray believes
that seeds when planted should be covered by earth, although at line
159 below he indicates solarium radiorum tepore fovenda etc., that
is, so that they might benefit from the heat of the sun they should

not necessarily be buried deeply.

Summopere autem cavendum est ...... : he continues by discussing
the depth at which seeds should be planted. A good general rule is
to cover seeds with about their own depth of soil or compost. Some
very fine seeds, however, such as Begonias and Celery do require

light to germinate; see note at line 149 above.

Line 156. Triticum: see above Cap.13, line 27.

Line 156. Cerealia: ‘cereal plants’; various species of the Graminee or Grass

Line 156.

Line 162.

family.

leni etiam colore: thisis a difficult phrase. Presumably he means
that a certain amount of light can be beneficial to them for

germination.

Quo Semina maturius seruntur vere: Ray continues by instructing
that seeds ‘must be protected from the cold’ and also if sown later

‘must be watered and shaded more’. The primary requirements for
germination are water, air and warmth.1300 Most biological

processes are speeded up when the temperature is higher and so

1299  Lempriere: 1958 edition: 176; 1984 edition: 200.
1300  Brickell, Gardening: 536.
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heating the temperature of the soil or compost, either

naturally/seasonally or artificially1301 helps speed up germination.

Line 164. An Plante alique nollo semine previo sponte e terra oriantur
difficilis queestio est. Ray again mentions the then frequently held
belief in spontaneous generation; see above Cap.13, lines 72-75,
where Ray discusses the germination of seeds of Sinapi on the
banks of ditches.
He had written in 1671 to Henry Oldenburgh stating that

he did not believe in spontaneous generation, in this instance of
insects;1302 he reiterates this belief in the case of animals very

forcibly, although with perhaps some hesitation concerning plants,

in The Wisdom of God:
A third and most effectual Argument against
Spontaneous Generation is, that there are no new
Species produced, which would certainly now and then,
nay, very often happen, were there any such Thing.
......... In my Denial of the Spontaneous Generation of
Plants, 1 am not so confident and Peremptory; but yet
there are the same Objections and Arguments against it,
as against that of Animals, viz. because it would be a
Production out of indisposed Matter, and consequently a
Creation: ......... If it could do so, what need of all that
Apparatus of Vessels, Preparation of Seed, and, as I also
suppose, Distinction of Masculine and Feminine, that we

see in Plants?1303

1301 See note above at Cap.18, line 117.
1302  John Ray to Henry Oldenburgh, July 3rd 1671; Further Correspondence: 56.
1303  The Wisdom of God: 221-228 and commented upon in the appendix to the
Wernerian Club edition: 318, note F.
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Lines 169-170. Sinapeos, Sinapeos, Sinapi:

for Sinapis: see above Cap.13, line 12.

Lines 168-210. Deinde in aggeribus fossarum .... cum nullum in iis
ostendere possimus. Ray elaborates on his discussions on
spontaneous generation of animals 1304 by investigating spontaneous
generation in plants. He begins by discussing Sinapi and its
apparently spontaneous generation in the Isle of Ely.1305 He sums
up his opinions on this in The Wisdom of God:

Whereas | have often written in many Places, that such
and such Plants are spontaneous, or come up
spontaneously; I mean no more by that Expression, but

that they were not planted or sown there industriously by
Man.1306

See also the note below at line 173.

Text page 35.

Lines 171-180. In ruderibus etiam Urbis Londiniensis .... semina autem
minutissima & numerosissima profert. He then goes on to discuss
Erysimum angustifolium Neapolitanum growing apparently
spontaneously after the great fire of London in 1666. See also the

note below at line 173.

Line 173. Zrysini angustifolii Neapolitani: Erysimum angustifolium
Neapolitanum.
See entry below for Erysimum Cap.18, line 174.
C.T.& M. 101; there is a reference here to an annual form
Erysimum repandum, which has narrowly lanceolate leaves. Is this

the plant to which Ray is referring?

1304  See note at line 164,
1305 See Historia Plantarum, Volume I, Cap.13, lines 72-75.
1306  The Wisdom of God: 228.

632



B.& G.-W. Erysimum repandum: B.& H. - no ref.:
Linn.Sp.Pl. - no ref.: Syn.Meth.S5t.Br. 298 - broad-leaved
Erysimum Neapolitanum but not narrow-leaved: H.P. 811:
H.P.IIl 515: Tri. - no ref.: Cat.Angl. 100: Camb. - no ref.
H.P.811:

Erysimum angustifolium majus C.B. item rapistrum Italicum

siliquis longissimis ejusd. angustifolium Neapolitanum Park.
Rapistrum montanum Irionis folio Aerropaxpoyipatov Col.

Erysimum latifolium Neapolitanum Park. latifolium majus
glabrum C.B. Irio leavis Apulus Erucae folio Col.
Smooth Broader-leaved Hedge-Mustard.

H.P.III 515:
Incorrect reference in the Index to Volume III.

Cat.Angl.100:
Note that in Caralogus Anglice there is a discrepancy in Ray’s
description of Erysimum Neapolitanum, where he gives it as
latifolium [‘broad-leaved’] rather than angustifolium [‘narrow-
leaved’]. He is obviously referring to the same plant here since
he tells the same story of its growth after the great fire of
London (despite differing dates being given for the fire).
Erysimum latifolium Neapolitanum Park 1V, sive latifolium
majus glabrum C.B. Broad-leaved Hedge Mustard of
Naples. Circa Londinum variis in locis, precipue in aggeribus
terrenis inter Urbem & Kensingtong. Ex quo Urbs incensa est
annis 1667. and 1668. intra muros ipsos in ruderibus circa
templum S.Pauli copiosissime provenit.

That angustifolium is the same plant as latifolium is confirmed by

Ray’s description in Historia Plantarum, where both terms are used

for Smooth Broader-leaved Hedge-Mustard, for which see above.
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Line 173.

Line 174,

Autores fide dignos habemus: Ray does not identify these authors
either here or in the main body of the text of Historia
Plantarum.1307 However, in his Methodus Nova of 1682, Ray,
according to Raven:
quotes Morison, though without discussing the case of
Sisymbrium irio after the Great Fire in 1666 with which
Morison deals in PraeludiaBotanica. Ray takes instead
the rapid appearance of Brassica sinapis on dykes in the

fens.1308

Thus it is possible, despite his antipathy towards Morison, that Ray
is referring to him here as one of his ‘authors of trust’, especially
since in this passage of Historia Plantarum Ray again mentions
Sinapi and, although he uses a different member of the Crucifere as
his example, does at least cite a member of this family as springing

up after the Great Fire in 1666.

Erysimi: Erysimum.
[C.T.& M. 101] Erysimum cheiranthoides (L.), Treacle Mustard; a
species of the Erysimum genus of the Crucifere or Cress family.
B.& G.-W. 134: B.& H. 35: Linn.Sp.Pl. 660-661:
Syn.Meth.St.Br. 298: H.P. 810-814: H.P.III 515: Tri. - no ref.:
Cat.Angl. 100: Camb. 62.
H.P. 810-814:
16 species given, including:
Erysimum Galeno & Theophrasto, Myagro affinis planta siliquis
longis J.B. Camelina Ger. Camel. sive Myagrum alterum
amarum Park. Myagrum siliqua longa C.B. Treacle
Wormfeed.
H.P.IIl 515:

Incorrect reference in the Index to Volume II1.

1307  Historia Plantarum: 811.
1308  Raven: 194, footnote 1.
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The text at this point would indicate that Ray means the same species
in the last two references to Erysimum. See discussion at line 173

above.

Line 181. Plantas imperfectas: Ray recognised the distinction between plants

with flowers [Florifere] and those without [Flore destitute]; he

gradually began to substitute these terms for his earlier perfecte and

imperfectc.1309

Lines 181-186.  Fungos, Tubera, Muscos .... Algas, Fucos, Corallia, Alcyoniz ee.:

this is an odd list as the various methods of reproduction of the
organisms cited by Ray vary a great deal. For example, fungi

reproduce by means of sexual or asexual spores and usually forming

hyphz:1310 tubers vegetatively:1311 and mosses by means of

spores.1312
Ray in these lines expresses his doubts on the existence of seeds in
Sfungi, ending with the hope that ‘others coming after us, who are
more careful or luckier, will detect the seeds ... or will discover their
method of propagation’. Ramsbottom in his Mushrooms and
Toadstools states that:
The spores of fungi are very small and those of only
three or four species are sufficiently large to be within

the range of unaided vision. Those of toadstools average

about 10 in length, a w (micron or mu) being ! 1p90 of a

millimetre, i.e. 1/3540¢0 of an inch.1313

In fact the spores of fungi had been observed by Ray’s time by at

least two scholars, although neither realised the significance of the

1309
1310
1311
1312
1313

See the discussion in Morton: 205.
Buczacki: 8.

Penguin Dictionary of Botany: 369.
Phillips, Grasses: 9.

Ramsbottom: 12.
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Line 181.

spores. Two sections of Robert Hooke’s Micrographia, published in
1665, are devoted to fungi; observation 19 includes the words:
So that the little cases which appear to grow on the top of
the slender stalks, may, for ought I know, though I
should suppose them to spring from the perverting of the
usual course of the parent Vegetable, contain a seed.1314
Hooke reiterates his belief in spontaneous generation in similar
words to those of Ray:
as Mushrooms may be generated without seed, so does it
not appear that they have any such thing as seed in any
part of them; for having considered several kinds of
them, [ could never find any thing in them that I could
with any probability ghess [sic]to be the seed of it, so
that it does not as yet appear (that [ know of) that
Mushrooms may be generated from a seed, but they
rather seem to depend merely upon a convenient
constitution of the matter out of which they are

made.1315

Malpighi in his Anatome Plantarum pars altera, published in 1679,

had noticed the actual spores, although he believed them to be florets

carried in an inflorescence (the sporangiophore).1316

Fungos: Fungus.
[P.Dict.Bot. 14511317  Fungi, Fungi; a group of saprobic,

symbiotic, or parasitic eukaryotic organisms containing some
50,000 recognized species divided among some 5100 genera.

However, it has been estimated that the actual number of species

1314 Robert Hooke, Micrographia, London 1665; reprinted by Weinheim, New York
1961; quoted by Ramsbottom: 15.

1315  ibid.: 16.

1316  Malpighi, Anatome Plantarum pars altera and Ramsbottom: 16-17.

1317  Penguin Dictionary of Botany: 145.
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may be between 100,000 and 250,000. The name Fungi has been
used as a general term, lacking any systematic meaning, but now
such organisms are often placed in a separate kingdom the Fungi
(Mycota), distinct from the green plants. They differ from green
plants in not possessing chlorophyll and are thus heterotrophic,
usually obtaining food by absorption, though some lower fungi,
possibly more closely allied to the Protozoa, take in food by
ingestion. Fungal cell walls are characteristically chitinised or
composed of fungal cellulose. The kingdom Fungi contains two
divisions, the Myxomycota and the Eumycoza.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 547:
Linn.Sp.Pl. 1141-1184: Syn.Meth.S5t.Br. 1-29: H.P. 85-111:
H.P.III 17-25:Tri. 12.131: Cat.Angl. 117-124: Camb. 65-66.
H.P.85-111:

Ray says that (Tr.) ‘Fungi are the most imperfect type of plant’.

He then lists in sections:

Section 1.

De Fungis terrestribus pileatis simul & lamellatis:

1. De Fungis terrestribus lamellatis esculentis, subdivided

into 24 subsections.
2. De Fungis lamellatis terrestribus noxiis, subdivided into
35 subsections.

Section 2.

De Fungis terrestribus lamellis carentibus, subdivided into 18

subsections.

Section 3.

Fungi Arborei, subdivided into 15 subsections.

Section 4.

De Fungis subterraneis, seu Tuberibus terrae.
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H.P.III 17-25:
many additional species given:
Fungus ophioglossoides [digitelli] - 24.
Fungus phalloides - 25.
Fungus pulverulentus - 19.
Fungus ramosus - 21.

Tri. 12.131:
Mushroom or Toadstool: Fungus, -i, m.: M?jxn.s, ~nTos, m.

There is an interesting comment on the derivation of the name
fungus, which had also interested Ray, in Ramsbottom’s

Mushrooms and Toadstools:

It is commonly believed to be cognate with or derived

from the Greek word for sponge, sphonggos

(chSvyyos),[sic] 1318 which agrees with the ideas the

Romans expressed about the nature of fungi. A
denivation which was apparently first suggested by J.
Bauhin in Historia Plantarum (1650), appealed to several
of the herbalists because of its supposed aptness - funus,
funeral, and ago, I lead to. John Ray, in Historia

Plantarum (1681),1319 says whatever the etymology the

idea is not unmerited.1320

Ray’s actual words are:
Fungus nonnullis a Funere, vel a Funus & ago, vel a
Fungor dictus videtur, quia veneno suo ad Funus
vescentes deducit. Quicquid fit de Etymo, Fungus certe

hoc nomine non immerito male audit, ut qui avide

1318

1319
1320

NB This is the spelling of ondyyos given by Ramsbottom, although the rare
spelling of o¢dyyas is found in IGII (2). 144 A 37. (Delos iv. B.C.), PSI 6.
558.7 (iii B.C.), POxy. 1384.25 (v A.D.); Liddell and Scott: 1628.
This should read 1686.
Ramsbottom: 4.
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Line 181.

deglutientibus non raro funestus & exitialis fuerit.1321

Morton says that Ray made a serious attempt to define anew their
[i.e. the Fungi’s] features as a class:

Fungi have almost nothing in common with more

perfect plants, neither green colour, nor texture, nor

the possession of flower or seed as far as known,

one or two forms only excepted, 1322 nor any leaf in

the strict sense. They are ephemeral, except those on

trees.1323
Ray also made the first attempt to classify fungi according to the
morphology of the sporophore, rather than their esculent properties,

and this was in itself a considerable advance.1324

Tubera: Tuberum: tubers are thick underground stems or roots in
which food is stored; they last for one year only and new tubers do
not arise from the site of the previous one. The tubers of the Potato
are examples of stem tubers and those of the Dahlia of root tubers.
Root tubers develop from adventitious roots; a stem tuber has buds
or ‘eyes’ in modified leaf axils from which new plants can
grow.Tubers are organs of perennation and vegetative

reproduction.1325

Line 181. Muscos: Muscus: [G.F.M.& L. 9] Mosses and Liverworts are plants

which reproduce by spores, as do the Fern group, but they have a
simpler structure. They have stems and leaves but no roots, only
modified stems forming root-like structures known as rhizoids.

Botanically they make up an order called Bryophyta and are

1321  Historia Plantarum: 84.

1322  NB. Ray meant the birdsnest fungi (Nidularie) in which he took the peridiola for
possible seeds.

1323  Morton: 205-206.

1324 ibid.: 206.

1325  The Penguin Dictionary of Botany: 369.
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classified into two groups: Musci - Mosses, and Hepatice -
Liverworts.

Mosses produce spores in capsules, which may either
eject them forcibly through a small opening when ripe (Sphagnum),
release them through four slits (Andrea), or, as in the majority of
mosses, through an opening or mouth exposed when a lid drops
off. On the ground they develop into new plants, not into prothalli
as in ferns. The plant contains the male and female sexual structures,
which are minute and often difficult to find, but may also be quite
obvious as with the clusters of male structures in Polytrichum
species. Male and female may be close together on the same plant
but may also occur on separate plants, characteristics which vary
with the species. Male cells migrate through the water film on the
plant’s surface to the female structure which has been found to
secrete a chemical to guide them. Thus, as with the ferns, damp
conditions are essential to the sexual process. Once fertilised in this

way the female receptacle develops a capsule which in turn produces
spores.1326

There are about 15,000 species of Musci in about 610
genera. The Musci class is divided into three orders on the basis of
difference in capsule structure and in formation of the protonema
(the juvenile form). The Bryales (the ‘true’ mosses) is the largest
order containing about 600 genera, including the Polytrichum. The
Sphagnales (bog or peat mosses) is the second order containing a
single genus, Sphagnum. The third order is the Andreaeales, again
containing a single genus, Andraea.1327
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 547:

Linn.Sp.Pl. 1100-1130: Syn.Meth.St.Br. 54-116:
H.P.
Muscus ejusque species 112, &c. ad. 124. item 1851. marinus

1326
1327

Phillips, Grasses: 9.
Penguin Dictionary of Botany: 236.



Line 182.

65. item 78, 79. corniculatus 113. coralloides 114. Islandicus
115. clavatus 120. erectus abietiformis 121. terrestris vulgaris
112. aquaticus terrestri similis 122. Filicinus ib. pyxiodes 114.
arboreus, Usnea Officin. C.B. 114. arboreus cum orbiculus
Ibid. pulmonarius 116:
H.P.III 15-44: Tri. 12.125: Cat.Angl. 202-209: Camb. 86.
H.P.II 15-44:
Many additional species given.

Tri. 12.125:

. 7/
Moss: Muscus, -i, m.: Bpvov, —ov, n.

Alas: Algae.

[P.Dict.Bot.11] Extremely diverse group consisting of
predominantly aquatic plants showing relatively little differentiation
of tissues and organs as compared to bryophytes and tracheophytes.
The group includes both prokaryotic and eukaryotic organisms
ranging from unicells through colonial and filamentous forms to
parenchymatic seaweeds over 50 metres long. Some 23,000 species
of eukaryotic algae and some 1450 species of prokaryotic algae have
been described. Adaptation to an aquatic environment has led to the
development of many distinctive biochemical traits. Algal sex organs

are usually unicellular.1328

C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 547:
Linn.Sp.Pl. 1131-1171: Syn.Meth.St.Br. 52-53: H.P. 70-71:
H.P.III 8-9: Tri. 14.211: Cat.Angl. 12 with a ref. to see Fucus
114-116: Camb. - no ref.
Syn.Meth.St.Br. 52-53:

Ray appears to be describing one of the parenchymatous
seaweeds rather than a small alga, as he says it is a genus of plants

swimming in the sea, with long, grassy, thin leaves etc. He goes on

1328  Penguin Dictionary of Botany: 11.
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Line 183.

to describe various specimens.
Alga Ger.Em.1569. angustifolia vitriariorum J.B.I11.794.
C.B.Pin.364.5 Fucus marinus sive Alga marina graminea
Park.1242. Potamogeiton gramineum marinum, imo caule
geniculatum Pluk.Mant.155. Grass-Wrack. In littoribus
marinis ubique.
H.P. 70-71:
Rays says that
(Tr.) Alga is a marine Lichen brought from the sea for
making manure especially in Scotland and Gallia
Narbonensis.
He lists many species, using the English name of Wrack, with Alga
being by and large an alternative to Fucus (Lichen).
Fucus sive Alga marina angustifolia vesiculas habens. Fucus
maritimus nodosus C.B. Quercus marinatertia Ger.emac. i.e.
Fucus maritimus 3. Dod.Belg.
Long narrow-leaved Sea-Wrack.
H.P.III 8-9:
Many additional species given.

Tri. 14.211:

Wrack: Alga, -@, f.: PUKOS, —£0S5, —OUS, n.

Fucos: Fucus.

[Mac.Enc. 1316] a large brown seaweed of the order Fucales,
found almost worldwide on rocky shores and prominent in colder
regions. Leathery straplike branching fronds arise from a circular
rootlike anchor (holdfast), often bearing air bladders to aid flotation.
Examples are Bladderwrack (Fucus vesiculosus) and serrated Wrack
(Fucus serratus).

C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.:
Linn.Sp.Pl. 1158-1162: Syn.Meth.St.Br. 39-51: H.P. 70-71:
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Line 1&3.

H.P.III 9-11: Tri. - no ref.: Cat.Angl. 114-116: Camb. - no ref.
H.P.70-71:
13 species given, including:
Fucus maritimus vel Quercus maritima vesiculas habens C.B.
Quercus marina Clus. Ger. Park. Fucus sive Alga marina
latifoliavulgatissima.
The most common broad-leaved Sea-wrack.
H.P.II 9-11:

Many additional species given.

Corallia: Corallium.
Coral is a sedentary marine animal belonging to a class (Anthozoa)
of ccelenterates rather than a stony plant as was believed in Ray’s
time. Individual corals - polyps - produce a protective skeleton that
may be soft and jelly-like, horny, or stony. They usually occur in
colonies and are found in all oceans, particularly warm, shallow
waters, feeding mainly on small animals. Reproduction can be
asexual (by budding) or sexual, the eggs being fertilised in the
water.

The stony (or true) corals (order Madreporaria: about
1000 species) secrete a rigid external skeleton made of almost pure
calcium carbonate. Coral reefs are produced by succeeding
generations of stony corals, occuring in dense colonies. The

principal reef building occurs at depths of less than 50m. and at
temperatures above 200C. Within this zone symbiotic algae

(zooxanthellae) are present in coral tissues and stimulate the
secretion of calcium carbonate, accelerating the growth of coral
skeletons. The Great Barrier Reef of N.E.Australia is the best-

known example.1329

Linn.Sp.Pl. - no ref.: Syn.Meth.St.Br.32: H.P. 61-62:

1329 Mac.Enc.: 313.
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H.P.III 2-3/ HP.III D. 108: Tri. - no ref.: Cat.Angl.79:
Camb. - no ref.
Syn.Meth.St.Br.32:
Corallium est plante genus fere lapideum, ramosum, arbusculce
aut fruticis aphylli figura, nullis foraminibus conspicuis
pervium.
Corallium album pumilum nostras Syn.II.1.1.
Small white Coral. A Corallio albo Lob. Ger. Park. differ:.
H.P.61-62:

(Tr.) Some wish coral to be so-called OTL Bv GAL

KOUpELtaL, because it is cropped in the sea, to which

Pliny refers, Lib.32, Cap.2.

It is said that at a touch it immediately
petrifies, if it continues living; and that therefore it is
quickly seized and pulled away in nets or cut off by a
sharp iron instrument. In this way they explain its name

‘coral’.1330

Moreover it is written in various ways,
either with a simple [, Coralium, or with two, with an i
following, Corallium, or without an i, Corallum.

It is distinguished by its solid, stony
substance from so-called Porum and the remaining
marine stones by its less porous and less spongy
character. The authors Dioscorides and Pliny said it was
called by some in antiquity Lithodendron. 1331

12 species given, including:
Corallium rubrum J.B. Ger. rubrum majus Park. Corallum
rubrum C.B. Red Corall.

1330 Greek xelpw, ‘Icut’.
1331 Lithodendron, Ateéﬁevépovv, ‘ a stone plant’.
644



Line 183.

H.P.III 2-3/HP.II D. 108:
Lithophyta: several additional species given.

Ad cap.de Coral arbore: 10 additional species given.

Alcyonia: Alcyonium.

Ray defines Alcyonium as a species of Sponge. Both he and
Linnaeus in the eighteenth century still believed that Sponges were
plants rather than animals.

Sponge: an aquatic invertebrate animal belonging to the
phylum Porifera(about 5,000 species). Most sponges are marine,
found attached to rocks or the sea bed, and measure up to several
metres across; they may be tree-like, cylindrical or flat irregular
masses. Sponges have an internal skeleton of lime, silica or a
fibrous protein (spongin). The simplest type of sponge has a vase-
shaped body with a pore at the top and smaller pores in the sides.
The inside is lined with flagellated collar cells, which maintain a
flow of water through the side pores and out at the top. Food
particles in the water are extracted by the collar cells; other cells in
the body wall digest food, secrete the skeleton, and produce eggs
and sperm. Fertilised eggs are dispersed in the water current and the
free-swimming larvae eventually settle and become new sponges.

The animals can also reproduce asexually, by budding or
fragmentation. 1332

Linn.Sp.Pl. 1169-1171, Spongia: Syn.Meth.St.Br.30-31:

H.P. 81-82: H.P.IlIl 16: Tri. - no ref.: Cat.Angl. - no ref.:

Camb. - no ref.

Syn.Meth.St.Br.30-31:
Alcyonium est plantee genus in aquis nascens, fungiforme, varice
figuree, crusta in quibusdam scruposa, in aliis callosa tectum,

substantice intus spongiose in aliis speciebus quasi carnose;

1332 Mac.Enc.:1149.
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Line 188.

Line 189.

Line 190.

D. Breynius Eph.N.Cur.Cent.VII & VIII.App-p-158.
H.P.81-82:
9O species given, including:
Alcyonium spongiosum Officinarum J.B. Alcyon. durum sive
L. Diosc. Imper. C.B.
H.P.II 16:
Listed as Spongia not Alcyonium in the Index to Volume III.
Ray says that (Tr.) ‘Sponges approximate closely to Fungi’.

Various additional species given.

Fungi: Fungus: see above Cap.18, line 131.

Fungorum: Fungus: see above Cap.18, line 181.

Fungorum: Fungus: see above Cap.18, line 181.

Line 191. ut in * Mali Cydonie: for Malus Cydonia: see above Cap.5, line 63.

Line 195.

Margin reference here to # Siarroc. de Propag. Vegetab. c.3.n.5.

Viscus: Viscum.
[C.T.& M. 275] Viscum album (L.), Mistletoe; a species of the
Viscum genus of the Loranthacee or Mistletoe family.

Regularly branched, yellowish green, parasitic shrub,
hairless, forming rounded tufts up to 1m. across on tree branches.
Leaves oblong, leathery, opposite, untoothed. Flowers
inconspicuous, unisexual, male and female on separate plants, 4-
parted, in small stalkless clusters. Fruit a white berry, 6-10mm.
during winter. Parasitic on deciduous trees, especially Malus and
Populus. England and Wales as far north as the Humber.

B.& G.-W. 62: B.& H. 204: Linn.Sp.Pl. 1023:
Syn.Meth.St.Br. 464: H.P. 1583 and 1918: H.P.III 590-591:
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Tri. 17.56: Cat.Angl. 307-308: Camb. 125.
H.P. 1583 and 1918:
Viscum Ger. vulgare Park. baccisalbis C.B. Viscus Quercus &
aliarumarborum J.B. Misseltoe and Missel. Aureus Virgilii
ramus /neid 6. nonnullis existimatus.
H.P.IIl 590-591:
To page 1583, ad cap. de Orchide:
51 additional species given, including 6 called Viscum.
To page 405, Section on Dipetallic and Tripetallic flowers:
6 additional species called Viscum caryophylloides, including:
Viscum caryophylloides maximum, flore tetrapetalo, pallide
luteo, semine filamentoso Slon.Cat.Jamaic. Viscum peruvianum
aliud, Aloes facie, Arboribus item innascens Ad.Lob.p.452 &
455. Synonyma reliqua vide in Hist.nost.p.1583. Wild Pine.
Tri. 17.56:

. . . \ ~
Mistleto: Viscus, -i, m.:’IEas, —oU, m.

Camb. 125:

Viscum Mistletoe [ Viscum album, Linnaeus].
Upon apple trees chiefly; we have sometimes found it
upon White-thorne.
N. We suggest that an investigation should be made by
careful investigators into whether the seed of this fruit
tree (when it is fully grown and ripe) produces a plant of
its kind without a host plant.
Aristotle, Pliny and the whole assembly of the Ancients
maintain the affirmative view; Julius Scaliger, J.Bauhin
and many of the modemns the negative. See Scal. Subril.
exer. 168. and J.Bauhin t.1.p.2.1ib.7.p.91.
Whereas it seems to us to be fairly certain that mistletoe
often grows without seed, particularly on that part of the

bough that faces the ground, yet it is scarcely credible
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that nature has created a perfect seed in a whole species
which is infertile and useless for the purposes of

germination.

Lines 194-199. ... argumentum Viscus suppeditat ... : Ray is puzzled by the

parasitic development of Mistletoe. Parasitism is the interaction
between two species, where one lives in or on its host, from which
it derives food and shelter. The dependent plant does not necessarily

harm its host.1333

Line 198. Quanto rectius Maro: Publius Vergilius Maro, 70-19 B.C.

Roman poet, born into a farming family near Mantua in northern
Italy. He completed his education in Rome, where he became a
friend of Horace and M=cenas. Reacting against the troubled
political background of civil war, he described in his Eclogues (42-
37 B.C.) an idealised pastoral landscape. His more practical vision
of Italy in the Georgics (36-29 B.C.) is informed by his passionate
interest in agriculture. During his final years he worked on the
Aneid, a national epic in twelve books describing the wanderings of
Aneas, the founding of Rome, and extolling the Julian dynasty and
Augustus, who claimed descent from ZAneas. He died from fever
after returning from a voyage to Greece. The supreme poet of
imperial Rome, Vergil became the object of superstitious reverence
to later generations. The £neid was used for divination and its
author was imagined to be a magician with supernatural power. In
the middle ages Vergil w‘as treated almost as a Christian prophet

because of a passage in the fourth Eclogue that seems to predict the

1333

Oxford Dictionary of Botany: 296.
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Line 197.

Line 198.

Line 202.

Line 204.

birth of Christ.1334

Vergil’s Georgics was written for the gentlemen
smallholders of his day;!335 it is a work of supreme artistry,
inspired by the ancient scientific and agricultural tradition expressed
by Epicurus and Lucretius. It also contains much valuable practical
farming instruction; the influence of Theophrastus is evident in many
places. Vergil refers to seed selection,1336 and although this is not in
our present texts of Theophrastus it was a principle known since

ancient times and would have been well known to him.1337

Turdus malum pse ... quam non sua seminat arbos: this quotation

is taken from Vergil, Georgics 1, 139.

Viscum: see above Cap.18, line 195.

His omnibus rationibus & experimentis contrariam opponimus
Clarissimi Viri Marc. Malpighii experientiam. Ray now discusses
Malpighi’s experiment to show that soil does not necessarily

produce plants spontaneously.

terram e profundo erutam: ‘earth dugup from the depths’. This
would suggest that Malpighi had used not productive topsoil with

nutrients, which might be expected to harbour dormant seeds, but

1334

1335
1336
1337

Mac

Enc.: 1269.

That Ray owned several copies of the works of Vergil is indicated by the sale
catalogue of his library:

Opera, edition published in Basle (no date given); British Museum: S-C 326 (6): 2,
Libri Latine &c. in Folio, number 58.

Opera, edition published in Cologne in 1620; ibid.: 8, Libri Latine &c. in Quarto,

num

ber 160.

Opera, edition published in Cambridge in 1632; ibid.: 12, Libri Latine &c. in
Octavo, number 134,

Mor

ton: 78, note 31.

ibid..

ibid.

649



subsoil without nutrients and which had been taken from too great a

depth to contain naturally deposited seeds.

Line 204. Sericum, -i, n.: silk, a fabric made by the Seres people of Eastern
Asia.

Lines 207-210.  Ego equidem sententiam opinantium .... cum nullum in iis
ostendere possimus. Ray, despite his ‘gut feelings’, shows that he
is still unsure about spontaneous generation in ‘imperfect’ plants,
that is in those without obvious flowers or seeds.

Ramsbottom believes that it was the problem of the
reproduction of fungi, which contribued much to the debate on the
possibility of spontaneous generation in plants, which had continued
from ancient times up to the nineteenth century.1338 He cites
Cesalpino as one who believed in spontaneous generation, when he
says:

Some plants have no seed;1339 these are the most
imperfect, and spring from decaying substances; and
they therefore have to feed themselves and grow, and are
unable to produce their like; they are a sort of
intermediate existence between plants and inanimate
nature. In this respect fungi resemble zoophytes, which
are intermediate between plants and animals.1340
Ramsbottom adds that ‘several, like Linnaeus, thought fungi might
form a new natural kingdom between those of plants and

animals’. 1341

1338  Ramsbottom: 13-17.
1339  See the discussion at Cap.18, line 181 above.
1340  Cesalpino, De Plantis, published in 1583.
1341 Ramsbottom: 14.
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Line 211.

Line 212

Notandum tamen .... : Ray continues with what seem to be
examples of spontaneous generation, but which are in fact forms of

vegatative reproduction.

. Rapkano rusticano: Raphanus rusticanus: see above Cap.13, line 37.

Line 212. Scorzonerd. ScorZonera: see above Cap.11, line 83.

Line 213

Line 213

Line 213

. Jo.Bodeeus a Stapel: reference to his Comment. in Theoptr. fist.lib.2,

cap.1, pag.73.

. Salice: Salix: see above Cap.5, line 26.

. Rosa centifoliz: Rosa centifolia.

[C.T.& M. 227] Rosa (L.), Rose; a genus of the Rosacee or
Rose family.
Is Ray referring to Rosa multiflora (Thunb.) [C.T.& M. 227], with
pectinate stipules and many-flowered inflorescences (rarely
naturalised)? Although this translates as ‘many-flowered’, until
Ray’s time the word folium was used for ‘a petal’ and so centifolia,
‘hundred leaved’, could be a seventeenth century interpretation of
‘many-flowered’. But I feel that this identification is unlikely as
Rosa multiflora, according to Clapham, Tutin and Moore is a native
of Japan and Korea and Linnzus (see below) gives the habitat if
Rosa centifolia as European.
B.& G.-W. - no ref.: B.& H. - no ref.: Linn.Sp.PI. 491:
Syn.Meth.St.Br. 454-455 - not centifolia: H.P. 1467-1474:
H.P.III - no ref.: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
Linn.Sp.Pl. 491:

Rosa caule aculeato, pedunculis hispidis, calycibus semipinnatis

glabris.
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Rosa multiplex media. Bauh.pin.482.
Rosa centifolia batavica Il. Clus.hist.I.p.114.
Habitat in Europa.

H.P. 1467-1474:

None of the 37 species listed here by Ray have the description

centifolia.

Line 214. D.Sharrocus: reference to his£#. 4 propay. Plant. cap.3, n.5.

Line 214. malo cydonia: Malus Cydonia: see above Cap.5, line 63.

Line 220.

Line 222.

quam rationem Plinius etiam ipse eleganter pro more suo innuit,
Per foramina (inquiens) inferne dato radicibus spiramento.
The nearest I can find in Pliny to this quotation is: dato per cavernas

radicibus spiramento, ‘provided with breathing holes for the

roots’.1342

Propagatip ex Surculo sato: margin sub-heading.
Secundo, Plante seruntur ramo aut surculo: Ray now turns to his

second method of propagation, ‘by branch or graft’.

Line 226. Olee@:Olea.

[C.T.& M. 349] Oleaceae only, not the Olive Tree itself:
[Flowers G.& B. 363-364] Olea europaea (L.), Olive; a species of
the Olea genus of the Oleace® or Olive family.

B.& G.-W.302: B.& H. 297: Linn.Sp.PIL. 8:

Syn.Meth.St.Br. - no ref.: H.P. 1540-1544: H.P.III D. 47:

Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.

H.P. 1540-1544:
Oleasatival.B. C.B. ger. Park. The Olive-tree.

1342 Pliny, Historia Naturalis X11, vii: 16; Loeb edition I'V: 13.
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Line 226.

Line 227.

Line 229.

H.P.HI D. 47:

8 additional species given.

Ole@ tamen rami etiam sicci germinant: Olives are usually
propagated from stem cuttings, which may be either hardwood

(from one or two year old wood) or semi-ripe cuttings from the
current year’s growth.1343

A dry stem cutting such as mentioned here by Ray could
root successfully as hardwood cuttings do contain sufficient food

reserves from the previous year’s growth and so do not need leaves

to photosynthesise.1344

ut v.g. Virgilio Truditur e sicco radix oleagina ligno: a quotation

from Vergil Georgics 2. 31.

Scribit autem Licetus ......... : the sale catalogue of Ray’s library

indicates that he owned a copy of de Spontaneo Viventum Ortu by

Licetus, but I have been unable to find out more about him.1345

Line 230. Olee sativee: Olea sativa: see above Cap.18, line 226.

Line 231.

neque posthac unquam terree implantatum, ad alterius ligni fulcrum
in terram demissum: the text does not read well at this point.
Perhaps the word sed has been omitted from the manuscript
between ...... implantatum and ad ...... [‘since when it had never
been planted in the earth, but had been put into the earth as a support

for another piece of wood’].

1343 Brickell, Gardening: 425.

1344 ibid.: 539.

1345  British Museum: §-C 326 (6): 4, edition published in 1618 [no place of publication
given]; Libri Latine &c. in Folio, number 169.
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Line 234. Olivarum:Oliva: Tri. 17.60:

Line 236.

Line 238.

Line 239.

An Olive-tree: Oliva, -, f.:’EAaL/a, -as, f.
Tri. 18.97:

. . . /
An Olive: Olivum, -i, n..”"EAawov, —atov, n.

Quo teneriores sunt plante eo surculi earum serius pangendi sunt:
Ray is correct in saying that cuttings need a reasonable amount of
heat to root, that is that they should be propagated at a warm time of
year. For example, in the case of Olive cuttings, which he mentions
above, we would now take hardwood cuttings in winter but grow
them under greenhouse conditions and maintain a temperature of 13-
210C (55-700F).1346
Vemacular seventeenth century advice to gardeners was on similar
lines:
Young Tender-trees, with Hardie-greens, let the winter
frost be over, and before the sap rise, April best for

greens.1347

nimius humor recens plantatos facile corrumpit: he correctly says
that too much water can rot the cutting, but equally cuttings,
especially softwood ones with leaves, do need a considerable

amount of moisture as well as heat.1348

ceelo radii Solares umbraculo opposito solicite arcendi sunt: cuttings
do need to be protected from the rays of the sun; this is now usually

done with some form of greenhouse shading.1349

1346  Brickell, Gardening: 425.

1347  The Scots Gard’ner: 1 4 (58).
1348  Brickell,Gardening: 526 and 542.
1349 ibid.: 543.
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Line 241.

Observandum etiam in plantis quarum caules nodis intercepti sunt :
a correct observation that cuttings root at the nodes and therefore
should be cut at this point. At the node the cambium (the layer of
cells involved in stem thickening) is most active and it is here that

roots develop.1350

Text page 36.

Line 245.

Line 246.

Line 248.

Line 250.

docet P. Laurembergius his verbis: Ray again cites Lauremberg.

anniculum (reliqui illi poterit portio exigua adhcerescentis rami bini):
Lauremberg is talking of hardwood cuttings here; see note at line

226 above.

ad profunditatem dimidie ulne arcuatim impone: this is rather an
odd instruction, as planting to the depth of ‘half an ell’ implies a
very long stem used for the cutting. An ell is a measure of length,
which varies from country to country: in England = 45 inches: in

Scotland = 37.2 inches: in the Low Countries = 27 inches.1351 The

usual recommended length for various types of cutting nowadays is:

for softwood 6 inches, for semi-ripe 4-6 inches and for hardwood
2-3 inches long;1352 the bulk of a cutting should be below the

surface of the compost. It is not usual now to bend cuttings into the

shape of an arc as recommended here.

Fruticum herbarumque taleolis vel ramulis pangendis ......... ut
filamenta ducat. Contemporary gardening advice gave similar
instructions, but only for cuttings from hard woods:

The better to effect their Rooting, (if a hard substance, as

Yew, Quince, &c.) Twist there ends a little or cleave

1350  Brickell, Gardening: 539.
1351 OED: 640.
1352 Brickell, Gardening: 112.
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Line 253.

Line 255.

Line 259.

them a piece: If tender Plants of great Pith as Jasmines,
July-flowers, &c. Cut only at a joynt or knot, and plant
them: If large stems of Pithy Trees, as Poplars &c.
Sharp their ends down to a point, reserving the bark
whole on one side.1353

Crushing the end of a cutting is not a practice recommended now;

rather cuttings should be neatly trimmed. 1354

Py Cere, Terebinthine ana 2/3i. Resine communis 2/3ii.

commisceantur. Ray is quoting the same formula from Lauremberg

as given in Chapter 13, line 102:1355 vide supra.

Non directe infigas terre ramulum sic oblitum: see note at line 248
above. The bending of a stem in this way for rooting purposes is
done when layering, that is, when the stem to be rooted is still
attached to the parent plant; adventitious roots will develop at the

nodes along the stem. Stems separated from the parent plant are

usually planted vertically.1356

Alium adhuc modum proponit Stapelius:. Ramus ab arbore avellitur
superne deorsum .... : Ray now gives an alternative method of
taking a cutting proposed by a Stapel. This is now known as a heel
cutting

o

base.1357

which has a portion of the bark or mature wood at its

1353 The Scots Gard’ner: 15 (59).

1354 Brickell, Gardening: 112-113.

1355  Ray, in Chapter 13, gives the reference to Lauremberg as Horricult. cap.21. § 1.
1356  Brickell, Gardening:537.

1357  ibid.: 586.
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Line 262. Submersio: margin sub-heading.1358

Line 268. In Caryophyllis (monente D. Sharroco:) Caryophyllus: see above
Cap.11, line 16.

Line 268.

Propagationem illam que sit ramulorum submersione ipsa etaim
natura docuit: Ray continues with a natural method of vegetative
reproduction, that of layering; much of this paragraph is taken from

Pliny and Cato.1359

surculi submergendi scapum sub infimo seu radicis capiti proximo:
Ray next gives from Sharrock a very involved description of the
method of propagation by means of layering for members of the
Caryophyvllace® family.

Similar contemporary instructions from 1683 were:

To force their Rooting (if July-flowers) Prune off the
under and withered leaves, and cut it at a joynt into the
pith (i.e. half way through) and slit it up to the next

joynt, thrust down the cut part Gently into the ground,

making it fast, cover as before.1360

Modem instructions for simple layering are:

Trim the leaves and any side shoots from the section of
stem to be layered to provide a clear length of stem for
about 12 inches behind the tip of the shoot. Gently bend
the stem to the ground .... wound the underside of the
stem close to a node, making an angled cut halfway
through with a sharp knife.... Peg the stem firmly to the

ground with one or more ‘U’ shaped pieces of wire, and

1358  NB Ray does not give a definition for submersio in his glossary.

Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &

Explicatio brevis: unnumbered pages at beginning of Volume 1.
1359 Pliny, Historia Naturalis XVII, xxi: 96; Loeb edition V: 66;

Cato, de Agri Cultura CXXXIII §1-4: Loeb edition: 112-113.
1360  The Scots Gard’ner: 15 (59).
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cover with not more than 3 inches of soil. Attach the tip

of the layered stem to a stake so that it stays upright.1361

Line 278. exceptis iis que quoquo modo deposite comprehendunt, ut Vitis,

&c.: vines do, as Ray says, reproduce vegetatively in various ways

- for example, by means of grafting and hardwood cuttings.1362

Line 278. Vitis: see above Cap.5, line 26.

Line 279. Tempestate etiam sicca surculi submersi assidue irrigandi sunt:

advice to water layers in dry weather to ensure rooting. The same
contemporary gardening book in its section on layering says:
If drought, Water Shrubs, and Fibrous Rooted Plants,
upon their first Planting, at least shade from the Ensuing

scorchings, by covering the surface with some vegitable

or leitter and Water through the same if needful.1363

Line 281. Tempestates autem huic operationi cum successu .... : Ray correctly

says that the best times for layering are spring and autumn.1364

Line 283. Cécumpositio: margin sub-heading.1365

Circumpositio non differt a submersione, nisi quod .... : Ray

continues by explaining the difference between layering and air

layering. Our contemporary source gives the following instructions:
Ciruomposition [ sic] is in all cases, as laying [sic], save

only that the earth must be raised up to the branch,

1361
1362
1363
1364
1365

Brickell, Gardening:115.

ibid.: 373-374.

The Scots Gard’ner: 1 5 (S8).

Brickell, Gardening: 537.

NB Ray does not give a definition for circumpositio in his glossary.

Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.
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Line 292.

Line 293.

Line 296.

Line 298.

because it will not bend down to it. Therefore fasten a
Pot, Basket, old Hatt or the like on the Tree (by a stake
or some supporter) let it have a hole in its bottome,
through which you must put the branch to be
propagated, and then fill the Pot with rich earth, (having
ordered the branch as before to cause it to Root) and
Water it often; willow earth or Rotten willow sticks at the
bottom of the Pot helps to retain the moistuer. I have
effected this with clay and Cowes dung well mixt (after
part of the Bark has been taken off round) clapt about
with a double or triple swadling of Straw, or Hay

Roaps.1366

This method is also now known as Chinese layering or marcottage.
Modern instructions are that an aerial shoot should be slit and the

tongue packed with sphagnum moss; this is then to be covered with

plastic until roots develop, Rooting may take up to two years.1367

*P. Lauremberg: Horticult. [i6.1. cap.22.: margin reference.

Plinii, lib.17, cap.13.
This is quoted from Pliny, Book XVII, Chapter xxi § 98, not from

Chapter xiii as Ray says.1368

Tertio, Plant@ propagantur sobole: he continues with naturally

occurring methods of vegetative reproduction.

Ex flagellis seu cauliculis ...... Fragaria, Pentaphiyllo, Ranunculo
&c.: these three plants all reproduce by means of natural layering,

that is by sending out a series of runners, which then root at a node

1366 The Scots Gard’ner: 1 6 (60).
1367 Brickell, Gardening: 537.
1368  Pliny, Historia Naturalis XVII, xxi; 98; Loeb edition V: 68.
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forming a new plant.1369

Line 298. Fragarii: Fragaria: see above Cap.7, line 56.

Line 298. Pentapfiyllo: Pentaphylium: see above Cap.7, line 57.

Line 298. Ranunculo: Ranunculus: see above Cap.7, line 57.

Line 299. Ex radicibus transversis ......... Ut in Ubno, Pruno sylvestrs, Ceraso
&c. : Ray now discusses propagation by means of suckers, which
are adventitious shoots developing from the root and which often

come up some distance from the parent plant.1370

Line 300. #4no: Ulmus: see above Cap.4, line 145.

Line 300. Pruno sylvestri: Prunus sylvestris.
[C.T.& M. 231] Prunus spinosa (L.), Blackthorn Sloe; a species of
the Prunus genus of the Rosacee or Rose family.
B.& G.-W. 198: B.& H. 128: Linn.Sp.PI. 475:
Syn.Meth.St.Br. 462: H.P. 1527: H.P.III - no ref.: Tri. 17.79:
Cat.Angl. 243-244: Camb. 99.
H.P.1527:
Prunus sylvestris Ger. Park. J.B. C.B. Acacia Germanica

Schrod. Zrw0dué&s Theophrasto: Spinus Virgilio.

The Black Thorn, or Sloe-tree.
Tri. 17.79:

Sloe-tree or Blackthom: Prunus sylvestris, f.:

Ayproxoxxvuniéa, —as, f.

1369  Brickell, Gardening:537.
1370  Penguin Dictionary of Botany: 348.
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Line 300.

Line 303.

Line 303.

Line 303.

Line 304.

Line 305.

Line 306.

Line 306.

Ceraso: Cerasus: see above Cap.4, line 12.

In herbis radicibus tuberosis donatis ......... ut in Chelidonii minore,
Flore Solis pyramidali, Croco : he next discusses the rhizome system
of vegetative reproduction, in which the reserves are stored in
thickened portions of stem known as corms or tubers, 1371 as in the

three examples given here.

Chelidoni minore: Chelidonium minus: see above Cap.3, line 70.

Flore Solis pyramidali: Flos solis pyramidalis: see above Cap.3, line
87.

Croco: Crocus: see above Cap.3, line 18.

In bulbosis .... : the bulb is a modified shoot made up of cataphylls

containing the food reserves; vegetative reproduction in bulbs is by

means of lateral buds developing in the axils of the scale leaves.1372

Tulipa: Tulipa: see above Cap.3, line 12.

Narcisso: Narcissus.

[C.T.& M. 552-553] Narcissus (L.), Daffodils; a genus of the
Amaryllidacece or Daffodil family.

B.& G.-W. 464: B.& H. 453: Linn.Sp.Pl. 189-290:
Syn.Meth.St.Br.371: H.P. 1130: H.P.III 554: Tri. 10.58:
Cat.Angl. 210-211: Camb. 87.

1371 Lowson’s Borany: 72.
1372 ibid.: also Penguin Dictionary of Botany: 51.
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H.P.1130:
52 species given, including:
Narcissus sylvestris pallidus calice luteo C.B. Pseudonarcissus
Anglicus Ger. Anglicus vulgaris Park. Bulbocodium vulgatius

J.B. Wild English Daffodil.
H.P.III 554

3 additional species given.
Tri. 10.58:

. . . / /
Daffodil: Narcissus, -i, m.: NapKtooos, —K1oo0ovU, m.

Line 306. 24ip: Allium: see above Cap.3, line 12.

Line 307. De his nihil preecipiendum habemus: Ray concludes this chapter by
saying that he has no further advice except that, when transplanting,
young plants should be placed in a more fertile soil and indeed

should not be taken from the parent plant until they are sufficiently

mature as to be viable.
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Chapter Nineteen:

On grafting.

In this chapter Ray discusses the various methods of grafting, in
both a practical and historical sense. Although Historia Plantarum is primarily a
scientific rather than horticultural textbook, the relationship between botany and
gardening in the seventeenth century is clearly seen here. This chapter, perhaps
above all others, is directed to gardeners rather than to scientists, even to the
extent of including a formula for grafting plaster. Much of this chapter is taken

from Pliny’s Historia Naturalis, which goes into great detail on the various

methods of grafting; 1373 Pliny’s material too is derivative, much of it coming

from Cato’s De Agricultura.137+

Text page 37.
Lines 1-7. /nsitio quid: margin sub-heading.
Insitio .... facilis & expeditus succi transitus fiat. In the first two
paragraphs of this chapter Ray gives his definition of a graft; in his
introductory glossary to Historia Plantarum he elaborates on this
definition somewhat:
Insitio latissimo sensu est ejusmodi applicatio surculi seu
gemme ad truncum ramumve, vel suum vel alienum, ut
tandem uniantur & coalescant: & multas species seu
modos sub se complectitur. Angl. Grafting.1375
A contemporary vernacular definition of grafting published in 1683
gives the following:
Graffing is to take a cyon or twig of a tree and place into
another (call’d the stock) fit to receive the same that the

inward Bark, or rind of Both may Joyn & saps unite,

1373 Pliny, Historia Naturalis XVII, xxii-xxvi: 99-122; Loeb edition V: 68-86.

1374 Cato, de Agri Cultura XL-XLII; Loeb edition 56-60.

1375  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

663



&c. Whereof there be several wayes, as......... 1376
A modern definition would be that grafting is:

A horticultural method of plant propagation in which a
segment (the scion) of the plant to be propagated is
inserted onto another plant (the stock) in such a way that
their vascular tissues combine, so allowing growth of the
grafted segment. The technique, which is mainly used on
woody species, relies on the natural regenerative
capacities of plants following wounding. In addition to
the cambia of scion and stock growing together to form a
continuous column, prolific development of callus

around the graft area ensures a firm union. Grafting is

only successful between closely related species.1377

Line 8.  /msitio quotuplex: margin sub-heading.
Insitio est vel surculi vel gemnee: the scion may be, as Ray says, a

single bud on a short portion of stem (Ray’s bud) or a multi-budded

length of stem (Ray’s shoot).1378

Line 9.  Gemna & Surculus quid differant: margin sub-heading.
Ray’s definitions of gemma and surculus are given in his
introductory glossary to Historia Plantarum;1379 both have been

quoted earlier in this commentary: gemma at Cap.8, line 1: and

surculus at Cap.18, line 7.

Line 12. Surculum inserendi modi: margin sub-heading.

1376  The Scots Gard’ner: | 6 (60).

1377  Penguin Dictionary of Botany: 162,

1378  Brckell, Gardening: 541.

1379  Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.



Lines 14-18.  Prinus coaptandi modus: margin sub-heading.

Quando virge minori transversim oblique dissecte .... : Ray
describes the procedure known, as he says, in English as
‘Whipgrafting’. A splice or whip graft is a very simple form of
grafting stocks and scions of the same diameter. A long slanting cut
is made in each and then the cut surfaces are placed together so that

the cambium of each matches up. Stock and scion are then bound

together.1380

Line 17. ob difficultatem surculum virge .... : despite what Ray says here, if

scion and stock are of different thicknesses and the cambial regions
are thus slightly out of alignment it does not make a great deal of

difference to the success of the graft provided that some cambium is

touching.1381

Lines 19-24.  Secundus modus: margin sub-heading.

Vel secundo coaptatio sit .... : this is a rather involved description,
called by Ray in English ‘shoulder-grafting’. This is not a term used
now for any of the many forms of grafting, but he seems to be
describing here either basal-whip grafting, where the stock is thicker
than the scion and in which the stock is cut horizontally and then
obliquely to match an oblique cut on the scion; or he is describing a
form of saddle-grafting, which would now be performed with the
top of the stock cut to a point with the scion cut to fit over it, but
could be done with a horizontal cut and an oblique one provided that
the scion is cut to fit.1382

The method of grafting known in the seventeenth century as
shoulder grafting is described in a contemporary source:

Shouldering is to cut off the head of the stock, and

1380
1381
1382

Gamner, Grafter's Handbook: 124; also Brickell,Gardening: 542.
Garner, Grafter’s Handbook: 124.
Brickell, Gardening: 542.
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smooth it, as at first; then cut the Graff from a knot, or
bud on one side sloping about ane Inch and half long,
with a shoulder, but not deep, that it may rest on the
head of the stock. the Graff must be cut from the
shoulder smooth and even, sloping gradually, that the
lower end be thin: place the shouldering on the head of
the stock, and mark by the end of the cut part of the
Graff, and cut away so much Bark of the stock as the
Graff did cover; then place both together, that the cut

parts of both may joyn and saps unite one on the other:

bi them close together with bass,1383 and hood them

with clay tempered with dung or wax, as before.1384

Line 26. /nsitio snter corticem & lignum: margin sub-heading.

Line 26. Timebant scilicet Prisci, referente Plinio, truncum findere: Ray is

Line 27.

Inter corticem & lignum. Grafting between the cortex and the

cambium. See notes below at lines 26-41 for more detail.

referring to a section of Pliny Book XVII.1385 It is interesting to
note that this statement is a direct quotation from Pliny; thus Ray is
not referring merely to ‘the ancients’ of Pliny’s time, but that Pliny

himself is referring back to long before his own time.

*D_Langford- margin reference.

Thomas Langford was the author of Plain and full instructions to

1383 NB Bass was the term used for the inner bark of the lime or linden and came to be

used for any similar fibre; OED: 163.
Baest, bast, philyra, tilie cortex interior. Gl. M.M. 163b..

Rerum Britannicarum Medii £vi Scriptores or Chronicles and Memorials of Great
Britain and Ireland during the Middle Ages: A Glossary of Names of Plants from the

Library of the Cathedral, Durham.
1384 The Scots Gard’ner: | 8 (62).
1385  Pliny, Historia Naturalis XVII, xxiv: 102; Loeb edition V: 70.
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Line 28.

Line 29.

raise all sorts of fruit-trees that prosper in England. 1386

cortex a ligno ob ascensum succi prius separabilis est quam surculi
ob gemmas nimis explicatas insitioni inepti: Ray is indicating a
spring-time graft while the sap is rising and before the buds have
unfolded. In late winter and early spring the cambium layer is
particularly active and callus cells can also develop easily around the

wound at this time of year.1387

Mali: Malus: see above Cap.4, line 145.

That this was a well established practice for grafting apples is seen
in the contemporary gardening handbook cited below in notes to
lines 26-41. Modern authorities recommend that grafts be taken
from apples during the winter when the trees are dormant; the shoots
should be from one year old wood with two or more buds on each.
The shoots should then be placed in a plastic bag of moist peat in the

refrigerator until the time of grafting.1388

Lines 26-41.  Inter corticem & lignum ......... Trunco ergo & surculo ....:

Ray is describing the process of bark grafting, ‘in which the bark is
separated from the wood and the scion laid directly against a section
of cambium’. There are many forms of bark grafting including the
slit graft described here by Ray. In a slit graft ‘the scions should be

4-5 inches long’.1389

Contemporary instructions for this type of grafting are very similar
to Ray’s, even to the side on which the slit must be made (south
west in Ray, south here):

Graffing in the Bark may be used in greater stocks, or in

1386  The Scots Gard’ner: Xi.

1387 Brickell, Gardening:541.

1388  Allen, Pruning and Grafting: 65.
1389 ibid.: 68.
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regraffing of old trees, and is only for aples; because
later in performing, which may be the latter end April,
when the Bark of the stock will peel: for when both
stock and Graff is prepared, (as in shouldering) instead
of cutting away some Bark of the stock; for receiving the
Graff you must slit it on the South-side from the top
allmost as long, as the sloped part of the Graff, and
loosen the Bark at the top of the slit with the point of the
half round wedg, (made a purpose tapering down-wards
to a point) which also thrust down between the Bark and
stock, to make room for the Graff; but first cut a little
Bark at the thin end of the slope of the Cyon, that it
double not in going doun, yet leave it with a sharp edg;
and because when the Cyon is put in, it will bear the
Bark hollow from the stock nick or slit, the Bark on each
side the cyon, so that it may fall close to the stock and to
the edges of the cyon; then bind and cover, as

before.1390

Moderm instructions are:

Start the graft by preparing the scion, tapering it to a
point that slopes gently for a distance of about 2 inches,
then ends abruptly at a very sharp angle. If your stock
has thin bark, prepare it by making a 2 inch lengthways
cut through the bark to the cambium. Using your knife,
prise up the bark on both sides of the cut to create a
space behind the bark wide enough for the scion. Gently
slide the scion down into this space, with its cut surface
facing inwards, until it is lying flat against the surface of
the cambium.

If the rootstock has bark too thick to be prised up, make

1390

The Scots Gard’ner: 1 8 (62).



two parallel cuts instead of a single cut, positioning them
just far enough apart to allow the scion to fit snugly
between them. Remove the outer bark between the cuts
and peel back the inner bark at the bottom of the cut,
exposing the cambium. Now slide your scion down into

this space with its pointed lower end tucked under the

flap of the inner bark.1391

Lines 42-44.  Insitio in fissura: margin sub-heading.

Line 49.

quam Plinii verbis exsequar. Aufertur serra .... in ramum

calamus. Ray is quoting from different sections of a chapter of
Pliny here. Aufertur serra .... falce truncusi392  precedes his
quotation from Pliny at line 26 above and per media leniter fisso ....
inramum calamus1393 is taken from several lines later in the same

chapter.

e Petri Laurembergii Horticulture, lib.1, cap.24.

Lines 51-65. Elige (inquit) verno tempore arbusculam .... aut cannabino

vinculo obliga fortiter. Ray now gives more explicit instructions for

this type of cleft grafting from Lauremberg’s Horricultura, published

in 1654.

Reid in 1683 describes this method of grafting in a similar way:
First of Graffing in the clift, saw off the head of the
stock in a smooth place, about half a foot above ground,
for Dwarfs and Wall-trees; as also for Standard, Aple,
and Pear, (for they will shoot up for a body) but betwixt
3 and 4 foot for Standard-cherrie, and Plum. Pare

smooth its head Ragled by the sow, then cleave it a little

1391  Allen, Pruning and Grafting: 68.
1392 Pliny, Historia Naturalis XVTI, xxiv: 101; Loeb edition V: 70.
1393 ibid.: XVII, xxiv: 102; Loeb edition, V: 72.
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beside the pith, and with your Pen-knife cut away any
jags, roughness, or blackness that remaines after
cleaving on each side the clift within; then prepare the
graff by cutting on both sides from some knot or bud in
forme of a wedg suitable to the clift with little
shoulderings, not Ragling the end: for if the bark be
raised at the tail or lower end of the graff (especially the
Cherrie) Impeds its growing, cut off its Top about 2
Inches above the shoulderings close behind a leaf-bud;
then open the clift with the Graffing Iron, set the graff
(or two Graffs if the stock be great) in the clift, so as the
inward part of the rind of the Graff may joyn exactly &
close to the inward part of the Bark of the stock, and if it
Pinch, as great stocks will, ty it not as you must do the
smaller: or put in a little wedg Gently to keep it, Take a
Slice-bark (from the cut-off head) and cut a hole therein,
as it may slide on, & joyn round the butt of the Graff,
and cover the stock close over in forme of a hawks
hood. lastly cover with clay tempered with Horse-dung,
that hath a little short leitter in it, or with soft wax for
smaller stoks: this is to preserve it from cold & drying-
winds, and from wet which harms most.1394
Modem instructions would be:

To prepare a rootstock for cleft grafting, cut off a stem or
trunk 2 to 3 inches in diameter. With a sharp heavy
knife, split the stock vertically to a depth of 2 inches,
tapping the knife gently. Force a screwdriver into the

cleft.

1394 The Scots Gard’ner: 1 7-8 (60-61).
[tis interesting to note that Reid also includes another form of cleft grafting, not
mentioned by Ray, where the incision or cleft is made in the graft itself rather than
the stock.
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From a compatible species, cut a scion of dormant one-
year-old wood 6 to 8 inches long with 4 to 6 buds. With
buds pointing upwards, make two long tapering cuts
matching scion to cleft. Insert scions in the cleft, aligning
the cambium..... Cover the union and tops of the scions

with grafting wax.13953

Line 61. non presecto cortice ab uno loco, * integraque servata quantum fieri
potest, medulla. Ray has a note in the margin at this point, ‘#znc
observationem nifili esse puto’, indicated by the asterisk. [ assume that
he is disagreeing with the preceding statement that the cortex should

be left intact at one point, rather than the following statement.

Text page 38.
Line 66. Emplastrum hoc emphyteuticumnon .... : Ray, in the seventeenth
century, does not consider grafting plaster to be necessary but gives
the formula for anyone wanting to use it. Reid has a less specific
form of grafting plaster,1396 for which see the notes at lines 51-65
above. Pliny cites Cato as recommending a similar grafting
plaster;1397 Pliny does not quote Cato, but rather paraphrases him.
Cato’s text reads as follows:
Argillam vel cretam coaddito, harene paululum et fimum
bubulum, hec una bene condepsito, quam maxime uti
lentum fiar. 1398

More modern twentieth century books do still recommend it, either

bought ready-mixed or prepared in various ways.1399 See note at

1395 Allen, Pruning and Grafting: 65.
1396  The Scots Gard’ner: 17 (61).
1397  Pliny, Historia Naturalis XVTI, xxiv: 111; Loeb edition V: 76-78,
1398  Cato, de Agri Cultura XL.: 2; Loeb edition 58.
[Mix clay or chalk, a little sand, and cattle dung, and knead them
thoroughly so as to make a very sticky mess.]
1399  Gamer, Grafter's Handbook: 76-81.
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Line 68.

Line 69.

Line 70.

Line 73.

Line 73.

Cap.13, line 102 above. Clear plastic tape is also much used
nowadays.1400

Py Resine commun.2/3i. Ceree 2/3f. Visci2/3[?]ij. Butyriantiq.

q.s. ad form. empl. Another of Lauremberg’s formula.1401

Qua arborum species sibi mutuo insite coalescunt: margin sub-heading.
Primum omnium que patiatur coitum talem arbor .... : this is

taken, as Ray says, from Pliny, again from Book XVII.1402

Facillime coalescunt ... : taken from later in the same chapter of

Pliny.1403

Pyrum: Pyrus: see above Cap.4, line 145.

Cydoniz: Cydonia.

[C.T.& M. 244) Cydonia oblonga (Miller), Quince; a species of
the Cydonia genus of the Rosacee or Rose family.

B.& G.-W. - no ref.: B.& H. 145: Linn.Sp.P!. 480:
Syn.Meth.St.Br. - no ref.: H.P.1452: H.P.III - no ref.:

Tri. 18.104: Cat.Angl. - no ref.: Camb. - no ref.

H.P. 1452:

Malus Cydonia seu Cotonea. The Quince-Tree.
Tri. 18.104:

- - [ /
A Quince: Cydonium, -ii, n.: Kvddviov, -tov, n.

1400 Brckell, Gardening: 541.

1401

For Lauremberg’s formula for a wound dressing to seal the cut ends of stems, see

Historia Plantarum, Book 1, Chapter XIII, line 102.

1402
1403

Pliny, Historia Naturalis XV1i, xxiv: 103; Loeb edition V: 72.
ibid,: XVII, xxiv:104; Loeb edition V: 72.
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Line 73. Oxyacanthe: Oxyacantha: see above Cap.4, line 143.
Line 73. Mespilum: Mespilus: see above Cap.12, line 91.

Line 73. Pruno Armeniacam: Prunus Armeniaca.
[C.T.& M. 231] Prunusarmeniaca ([L.] Koch), the Apricot; a
species of the Prunus genus of the Rosacee or Rose family.
B.& G.-W. - no ref.: B.& H. 128: Linn.Sp.P!. 474:
Syn.Meth.St.Br. - no ref.: H.P. 1513: H.P.III - no ref.: Tri. 15.6:
Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1513:
De Malo Armeniaca. The Apricock-tree.
Tri. 15.6:
An Apricock-tree: Armeniacamalus:

Mniéa ’Apueviaxn, <7, f.

Line 74. Malus Cydonia: see above Cap.5, line 63.

Line 74. Pyrus: see above Cap.4, line 145.

Line 74. Malus Armeniaca: see above Cap.19, line 73.

Line 75. Pruni: Prunus: see above Cap.4, line 23.

Line 75. Oxyacanthe: Oxyacantha: see above Cap.4, line 143.
Line 75. Pyro: Pyrus: see above Cap.4, line 145.

Line 76. Pyrus: see above Cap.4, line 145.
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Line 76.

Line 76.

Line 76.

Line 77.

Line 77.

Line 77.

Malus: see above Cap.4, line 145.

Malus: see above Cap.4, line 145.

Oxyacant/a: see above Cap.4, line 143.

Pyrus: see above Cap.4, line 145.

Sorbus: see above Cap.9, line 9.

He tamen (ut ex ejusdem observatione habeo) .... : Ray continues
by stating that, although some unusual combinations of plants do
initially succeed in being grafted, they may later fail. There is a

lengthy discussion on this in Pliny.1404

Generally the more closely related two plants are the
more successfully they can be grafted; grafting within a species,
therefore, almost always works, while combining different species
only occasionally works. Between genera grafting rarely works
(although an exception is pear grafted onto quince). As Ray says,
despite seeming to take a graft may fail after several years; this
problem of incompatibility is sometimes overcome by grafting a
third element, which is known to be compatible to both, between

the stock and the scion.1405

Line 8l. Fissura qualis esse debet: margin sub-heading.

Alia observatio est ... ne translucens: Ray, as before, is
quoting directly from Pliny Book XVII; he has again omitted some

of Pliny’s text, choosing what he considers to be the salient

1404  Pliny, Historia Naturalis XVII, xxvi: 1120-122; Loeb edition V: 84-86.
1405 Allen, Pruning and Grafting: 63.
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Line 82.

Line 88.

Line 92.

Line 95.

Line 97.

points. 1406
This advice is also given by Reid, writing in 1683, quoted in the

notes at lines 51-65 above.

ne hiscat nimium rima .... aut expressum necet, This quotation from
Pliny follows immediately in Ray’s text but is taken from much later

in the same chapter of Pliny Book XVII.1407

Zlectio surculorum: margin sub-heading.

Certum est (inquit Plinius) ab humeris arborum Orientem estivum
spectantibus .... : most of this paragraph is taken from an earlier
section of Pliny’s chapter 24 of Book XVII, 1408 ajthough again Ray
omits some of Pliny’s text, and in this case adds comments of his

own such as denique ut e pulcherrimis & robustissimis ramis

eligantur.

Hortulani nostri precipiunt ......... : this method ‘laid down by our
gardeners’, despite what Ray says, is not given by Reid in his work

The Scots Gard’ner.
Surculum nimis graciliem .... ob contrarias rationes. The Pliny text,

despite what Ray says, in fact states that the scions should be at least

two years old and not thinner than a little finger.1409

Surcul longitudo & gemme guot: margin sub-heading.

1406  Pliny, Historia Naturalis XVII, xxiv: 105; Loeb edition V: 72.
1407 ibid. XVI1I, xxiv: 108; Loeb edition V: 76.
1408  ibid. XVII, xxiv: 105; Loeb edition V: 72.
1409  ibid. XVII, xxiv: 105; Loeb edition V: 74.
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Line 101.

Line 107.

Line 111.

Line 115.

Margin reference to Pliny: Plinius surculum inversum inseri jubet,
cum id agitur ut minor altitudo in latitudinem se diffundat.
The Pliny text is as follows:

inseruntur autem et inversi cum id agitur ut minor

altitudo in latitudinem se fundat.1+10

Surculos decisos duas tresve septimanas antequam inserantur ....
Ray believes that it is best to keep scions for two or three weeks
after cutting before attaching to the rootstock. We would apply
Ray’s advice now only to scions used for dormant grafts taken early
in the season, and then kept in a cool but moist place until the

weather is warmer and more suitable for grafting. 141! This is not

now considered to be a general rule for all grafts, since herbaceous
grafts, that is leafy scion material, loses water rapidly unless kept
humid and so must be grafted as soon as possible after

collection.1412

Si longius afferantur surculi .... : Ray implies that this is a quotation
from Pliny; he is, in fact, giving a précis of Pliny here rather than a

direct quotation. 1413

Qua parte trunci inserere convenzt: margin sub-heading.

Inserere aptissimum quamproximum terree, si patiatur nodorum
trunciqueratio. This is again a direct quotation from Pliny, but Ray
uses it rather out of its original context. Pliny is not speaking of

grafting generally here but is discussing the methods of grafting

1410 Pliny, Historia Nawralis XV1I, xxiv: 106; Loeb edition V: 74.

[but grafts are also inserted the other way round when the intention
is for them not to grow so long but to spread out.]

1411 Allen, Pruning and Grafting: 64; also Gamer, Grafter’s Handbook: 66.
1412 Gamer, Grafter’sHandbook: 64.
1413 Pliny, Historia Naturalis XVII,xxiv: 114; Loeb edition V: 80.
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Line 116.

Line 116.

Line 117.

Line 122.

Line 129.

cherry trees.1414

Pyrum.: Pyrus: see above Cap.4, line 145.

Cydoniz: Cydonia: see above Cap. 19, line 73.

Oxyacantfie: Oxyacantha: see above Cap.4, line 143.

Quot surculi inserendi: margin sub-heading.

Eidem trunco plures inserere .... : either Ray isusinga different
(and better) text of Pliny here or he is paraphrasing that used for the
Loeb edition. He is suggesting the method of grafting where several
scions are inserted into the cleft at the same time. The Loeb text
reads as follows: subtilior postea ratio vel senos addi mortalitari
eorum et numero; there is the following footnote to explain the text

here: ‘if the text is correct, both to replace any grafts that died and to

make a larger total number of living grafts’.1+415

Cur stipiti cicuri potius quam sylvestré: margin sub-heading.
Surculus decisus arbori suce iterum insitus: an odd concept to graft a

scion onto its original stock.

Line 130. Zempus inserendo aptissonum: margin sub-heading.

Tempus inserendo aptissimum .... : Ray now give suitable times
for grafting. Some kinds of grafts are done, as he says, in the early
spring just before the sap rises in the rootstock, while others may be
performed into the summer months when the plants are growing

strongly. As Ray says for spring grafts the scions should be

1414 Pliny, Historia Naturalis XV1I, xxiv: 110; Loeb edition V: 76.
1415 ibid. XVII, xxiv: 102; Loeb edition V: 72.

[Subsequently a more elaborate method is for as many as six grafts to
be added to reinforce their liability to die and their number.]
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Line 132. D. Starrocus asserit: se observasse surculos Malo insitos

dormant, with unopened buds.1416

..........

Malus: see above Cap.4, line 145.

Line 133. Pyrum vel florentem inserere licet .... : he quotes Pliny as saying

that a pear can be planted even when flowering in the month of
May.1417 For Pyrus see above 4, line 145.
If grafting of pears is done as late in the season as mentioned here it

usually takes the form of Chip- or T-budding.1418

Line 136. Lutum ad isitum muniendum guale: margin sub-heading.

Ad insitum muniendum contra injurias ....: Ray gives various

forms of grafting plaster, beginning with one from Cato;1419 this is

also quoted by Pliny although with slight differences.1420 A

seventeenth century version of this is given by Reid:
cover the stock close over in forme of a hawks [sic]
hood. lastly cover with clay tempered with Horse-dung,
that hath a little short leitter in it, or with soft wax for

smaller stoks: this is to preserve it from cold & drying-

winds, and from wet which harms most.1421

Text page 39.
Line 138. Plinii eetate abunde arbitrabantur paleato luto libros farcire ....: he

continues with a formula used in Pliny’s time. 1422

1416
1417
1418
1419
1420
1421
1422

Allen, Pruning and Grafting: 62.
Pliny, Historia Naturalis XVII, xxiv: 114; Loeb edition V: 78.
For a fuller explanation of this method of propagation see Brickell, Gurdening: 542.
Cato, de Agri Cultura XL. 2; Loeb edition: 58.
Pliny, Historia Naturalis XVII, xxiv: 111; Loeb edition V: 76.
The Scots Gard’ner: 1 7 (61).
Pliny, Historia Naturalis XV1I, xxiv: 112; Loeb edition V: 78.
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Line 140.

Line 142.

Line 144,

Line 148.

Line 151.

Insitio fructum non multas: margin sub-heading.
P. Laurembergius emplastrum emphyteuticum commendat, de

quo supra. Ray is referring back to Cap.13, line 102 above.

Nove fructuum species ab insitione frustra sperantur. Ray is correct
here in stating that new fruits cannot be achieved from grafts
between species. Usually the closer plants are related the better a
graft will be; for example, a graft of lemon, lime or grapefruit onto
an orange stock will be successful. Some grafts between species
will work one way but not the reverse; for example a plum scion
will take on a peach rootstock but not vice versa. Between genera
grafting rarely takes, although a pear scion will take on a quince

rootstock.1423

Aiunt tamen transmarinos quosdam Horticultores .... : itis certainly
possible to graft two or more species onto a single rootstock, as for
example the various species of apple now grafted onto dwarf
rootstocks for fruit-growing in small gardens and advertised by all

major modern fruit nurseries.

Nonnulli truncum non findunt .... : Ray describes here another
method of grafting as opposed to cleft grafting just mentioned. He

says that some people remove a piece from the side of the trunk and

insert a graft cut to fit; this is known as Chip-budding.1+24

D. Langford: the book referred to here by Ray is Plain and full

instructions to raise all sorts of fruit-trees that prosper in

England. 1425

1423 Allen, Pruning and Grafting: 63.
1424 Brickell, Gardening: 542,
1425 The Scots Gard’ner: Xi.
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Line 152. Quénam inserendi modus preestantior: margin sub-heading.

Line 154. ob has rationes: thisisan odd phrase at this point in the text as it
seems to contradict what Ray has just said. He is not giving Dr.
Langford’s reasons for preferring the second and third alternatives,

but rather his own reasons for preferring the first form of grafting.

Line 163. .26 lactatio: margin sub-heading.1426
Datur adhuc & alia inserendi ratio: Ray now turns to the method of
grafting known as ‘approach grafting’, in which the scion and stock
are not severed from the parent plant until they have successfully
united. This is now sub-divided into true approach grafting,
inarching and bridging.1427
Reid also describes this form of grafting:
Graffing by approach, is good for these that holds not
well otherwayes: but herein the stocks must be placed so
near the Tree, (Where the graffs are) that the branch may
reach it; then may you clift or shoulder-graff the twig
yon mean to propagate, into the stock; and as soon as
graff and stock do unite and ar incorporated together, cut

off the cyon or graff underneath, close to the graffed

place, that it may subsist by the stock only.1+428

Line 166. %jte: Vitis: see above Cap.5, line 26.

Line 166. Plinius in Vite hance operationem sic breviter preecipiendo e Catone

describit. Pliny does, as Ray says, describe this briefly;1429 as too

1426  NB Ray does not give a definition of ablactatio in his glossary.
Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.
1427  Gamer, Grafter’s Handbook: 87.
1428  The Scots Gard’ner: 1 8-9 (62-63).
1429 Pliny, Historia Naturalis XVII, xxv: 115; Loeb edition V: 80.
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Line 166.

Line 166.

Line 169.

does his source Cato,1430

Preecipuendo e Catonedescribit: Marcus Porcius Cato (the Elder),
234-149 B.C. Roman statesman, who wrote the first history of
Rome. A moral and political conservative, Cato as Censor (184)
legislated against luxury and sponsored improvements in public
works. His embassy to Carthage (153) led him to fear the
resurgence of Rome’s old enemy; ‘Carthage must be destroyed’
[delenda est Carthago] was his repeated cry until the Third Punic
War was declared in 149. His simple writing style was influential
and he is the first important Latin prose author.1431 His treatise
called De Agri Cultura in the manuscripts and De Re Rustica in the
early printed editions is our earliest extant specimen of connected
Latin prose; Hooper says that ‘it resembles rather a farmer’s
notebook in which the author had jotted down in random fashion all
sorts of directions for the care of the farm, for his own private use
or for the benefit of his friends and neighbours’.1432 Cato showed
hostility towards the intrusion of Greek medicine into Rome; he
advocated the use of simple herbal remedies, especially the
medicinal use of the cabbage plant. Whatever his original intention,
Cato’s work had obviously been used extensively by Pliny and

either directly, or from Pliny’s text, by Ray.1433

Vites: Vitis: see above Cap.5, line 26.

Vites: Vitis: see above Cap.5, line 26.

1430 Cato, de Agri Cultura XLI. 2; Loeb edition: 60.

1431  Mac.Enc: 241.

1432 Cato, de Agri Cultura: Loeb edition, introduction by William Davis Hooper: xiii.

1433 There is no evidence from the sale catalogue of his library that Ray himself owned a
copy of Cato’s work; British Museum: S-C 326 (6).
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Line 169. Mali Armeniace: Malus Armeniaca: see above Cap.19, line 74.

Line 169. Mali Persice: Malus Persica: see above Cap.12, line 91.

Line 170. Gemma inserendi ratio duplex: margin sub-heading.

Gemma inserendi ratio duplex est, altera Inoculatio dicitur,altera,
que sola nunc dierum in usu est, Zmplastratio. Ray turns next to the
method of grafting known as budding, which as he says can take
two forms, Inoculation and Scutcheon grafting. As in Ray’s time,
Scutcheon grafting is now much more common than grafting by

insertion of bud alone.

Line 172. /noculatio: margin sub-heading.1434

Inoculatio Antiquis usitata, describente Plinio, ... : Ray is again
quoting from Book XVII of Pliny.1435

Although Ray says that in his time scutcheon grafting, emplastratio,
was more popular, Reid in 1683 describes what he calls inoculation
rather than scutcheon grafting; however, his instructions and
especially his various methods of preparing the stock to receive the

bud!436 are similar to those given by Ray for scutcheon grafting:

In some convenient and smooth part of the stock (at the
same hight as for graffing) with the penknife cut the rind
overthwart, and from the midle thereof gently slit the
bark about an Inch long in forme of a T, not wounding
the stock; then nimbly prepare the bud by cutting off the
leaf till a little of the tail, then slit the bark on each side a

little distance from the bud, and about half Inch above

1434

1435
1436

NB Ray does not give a definition of inoculatio in his glossary.

Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &

Explicatio brevis: unnumbered pages at beginning of Volume I.

Pliny, Historia Naturalis X VI, xxiii: 100; Loeb edition V: 70.

For these methods of preparing the stock, see below the notes to lines 187-188.
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and below the same, sharp that end below that it may the
more easily go down, and having a quill, cut more than
half away about an Inch long at the end, (for dividing the
bud and rind from the stalk) therewith take it off
dextrously and leave not the Root behind: for if you see a
hole under the bud on the inside, the Root is gone, cast it
away and prepare another. when the bud is ready, then
with a bone (made half round and sharp at the point
tapering on the one side) raise the bark or rind on each
side the slit carefully, not hurting the inner rind, and with
care put in the bud, thrusting it down till its top Joyn

with the cross cut: then bind it close above and below the

bud with dry’d Rushes or bass.1437

Line 174.  Zmplastratio: margin sub-heading.

Emplastratio, eodem Plinio auctore ....: Ray quotes again from
Pliny.1438 Rackham, in the apparatuscriticus to the Loeb text,
would prefer the text to read, as Ray’s obviously did, exalia arbore
cortex, 1439
Although he omits many of the other technical terms for grafting
from his glossary to Historia Plantarum, Ray does include a brief
mention of emplastratio, referring his reader to this chapter:
Zmplastratio, Budding or inoculating, cujus
descriptionem vide Lib.1. cap.19.1+40

Scutcheon grafting, also called shield budding or chip-

budding, is a simple and highly successful method of vegetatively

reproducing plants, with a success rate of approximately 90%.14+1

1437
1438
1439
1440

1441

The Scots Gard’ner: 1 9-10 (63-64).

Pliny, Historia Naturalis XVII, xxvi: 118; Loeb edition V: 82.

ibid.: footnote 3.

Historia Plantarum; Terminorum quorundam & vocum generaliorum Interpretatio &
Explicatio brevis: unnumbered pages at beginning of Volume I.

Allen, Pruning and Grafting: 70.
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Lines 179-226.  Alii non eximunt corticem .... tempestate insitioni aptissima.

For the rest of the chapter Ray gives instructions for various

methods of scutcheon grafting.

Lines 179-183. Alii non eximunt corticem .... vinculo ligatis in situ omnia

continentur. In this paragraph Ray is describing the process known
as T-budding, in which two slits are made in the rootstock to form

the shape of a ‘“T’, after which the bark may be lifted slightly and the

scion bud be inserted behind it and then tied securely into place.1++2

Lines 184-186. Alii perpendiculari incisione facta ....ut in precedente

sectione. This is a description of ‘patch-budding’, in which a
section, in Ray’s example a diamond shape, is cut from the bark of
the rootstock exposing the cambium, and then the bud, cut to the

same size, is fitted to the stock to replace the bark removed from the

stock and then tied securely into place.1443

Lines 187-188. Alii quadrata incisione .... vinculo ligant. This is a variation

on the last method but only part of the bark is removed from the

stock, leaving a flap of bark, behind which to tuck the scion; this is

known as the Forkert method of grafting.1++

These last three methods of preparing the stock to receive the bud
are also described by Reid:
Or, You may slit the bark of the Stock upwards from the
cross cut. Or, Cut the edges of the bark about the bud

oblong squair, and the bark of the stock fit to receive the

1442
1443
1444

Brickell,Gardening:373 and 542; also Garmner, Grafter’s Handbook: 99-100.

Garner, Grafter’s Handbook: 104; also Allen, Pruning and Grafting: 73.

For a fuller description of this method of grafting see Planting Manual No. 8 (1939),
issued by the Rubber Research Institute of Malaya; Gamer, Grafter’s Handbook:
107-109.
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same. Or Reserve 1/4 of this squair piece of bark of the

stock untaken off at the upper end, which must be

raised, that the shild may slide up betweixt the same and

the stock; and so bind gently, as before.1445

Lines 189-192. Quomodo germma a surculo exstirpanda: margin sub-heading.
Optima ratio gemmam a surculo integram .... gemmam
exscindere seu extirpare. This is a rather involved instruction for the

preparation of the scion bud; compare the description from Reid
given above at line 172.1446 Modern instructions, equally involved,

state that one should:
hold a piece of budwood upside down and, from just
above the base of a bud, use the budding knife to scoop
out the bud together with a thin tail. This shield-like
piece of bark, about 2.5 cm. (1 in.) long, within which
the growth bud is contained, is known as the scion.
Remove the small sliver of pith behind the bud; if
retained, it will prevent the bud from uniting with the
rootstock or “taking”. It is difficult to do this without
damaging the bud if the shield has been cut too deeply

from the shoot. The base of the bud should then be

visible as a small, circular growth.1447

Lines 193- 196. Ut loco denudato scutum exacte congruat ....: Ray now adds
a warning that the area of bark bared must be very carefully matched

by the shield of the scion.

Lines 197-198. Gemma exempta statim inserenda: margin sub-heading.

145 The Scots Gard’ner: 1 10 (64).
1446 ibid.: 1 9-10 (63-64).
1447  Brickell, Gardening: 133; there is also a lengthy description in Gamner,
Grafter’s Handbook: 99-100.
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Antequam scutum cum gemma eximitur .... : he advises that the
place on the rootstock be prepared first so that the scion may not dry
out. Modern advice is to put the scion aside ‘preferably in the shade

in a saucer of water so that it will not dry out, while you prepare the

stock’; note that the scion is to be cut first in these instructions.!448

Lines 198-200. Vincula fiant ex materia extendi apta .... : Ray now describes

the type of material suitable for tying the scion to the stock. Reid
recommends ‘dry’d Rushes or bass’.1449 Various materials are also
recommended nowadays: raffia, plastic film or rubber bands, all of
which, like Ray’s examples, can ‘yield to the swelling cortex’.
Again following his instructions, we would not recommend
removing the ties until the buds have successfully taken. He does
not mention the use of grafting wax here, and indeed it is not used

now for such grafts.1450

Line 199. Juncis: Juncus: see above Cap.9, line 44.

Lines 201-204. Tempus emplastrioni aptissonum.: margin sub-heading.

Tempus inserendi gemma .... circa festum S. Joannis Baptiste.
Ray continues with advice on the best time for the grafting of buds.
Reid gives similar advice:

The time for Inoculation is, when the sap is most in the

stock, namely from June till August, neer a moneth after

unbind i.e. cut through binding and bark with a gentle

slit on the back side of the stock, leaving the binding to

fall away of its own accords: at which-time you will see

who holds. In March following, cut off the head of the

stock 4 Inches above the bud, and that time twelve

1448
1449
1450

Allen, Pruning and Grafting: 71.
The Scots Gard’ner: 1 10 (64).
Allen, Pruning and Grafting: 72.
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moneths the stub too, that it may heal over the
wound.1451

It is now considered that the best time for bud grafting is late

summer because an inserted bud ‘will produce a healthier plant if the
plant enters into dormancy shortly after grafting’.1452 Budding
succeeds if ‘carried out during the height of the growing season
when the rind parts easily from the wood’.1453 Bud-grafting should
in addition be done in cool showery weather when the air is not too

dry.1454

Lines 206-208. Si gemma comprehendat .... : a similar recommendation is

made today that the rootstock above the graft should be cut back
during the following winter. 1455 See note immediately above for a

seventeenth century gardener’s advice.

Text page 40.

Line 209. Qua arbores emplastra admittunt: margin sub-heading.

Line 210. %/%tis: see above Cap.5, line 26.

Lines 210-211.  Fertdlissima omniwm inoculatio, eademn tamen infimissina.

Ray has omitted a section of Pliny’s text here, which changes the
meaning slightly. It should read fertilissima omnium inoculatio,
postea emplastratio, sed utraque infirmissima: ‘inoculation is the

most prolific of all methods of grafting, and grafting by scutcheon

comes next, but both are very subject to displacement’.1456

1451
1452
1453
1454
1455
1456

The Scots Gard’ner: 1 10 (64).
Allen, Pruning and Grafting: 70.
Gamer,Grafter’'s Handbook: 95.
Brickell, Gardening:133 and 372.
ibid.: 372.
Pliny, Historia Naturalis XVII, xxvi: 121; Loeb edition V: 84: translated here in the
Loeb edition by H. Rackham.
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Line 213. Mali Persice & Armeniace raro & difficulter insitione,

emplastratione facile propagantur. For Malus Persica: see above
Cap.12, line 91, and for Malus Armeniaca: see above Cap.19, line
74. Ray says that Peach and Apricot are difficult to graft but may
be easily propagated by bud grafting; Reid also recommends this
method for Apricots and Peaches and for other fruit trees, but not
for Cherries:

most proper for Apricoks and peaches: any sort will

more readily hold by this than by graffing, except

Cherries; they come quickly to be a Tree: for [ had a

plum shoot above 6 foot, 10 Inches the first year.1457

Line 214. Zmplastrionem insitio preferendam probatur: margin sub-heading.

Lines 216-226. Qua stipes seu truncus .... tempestate insitioni aptissima. Ray
concludes this chapter with Langford’s reasons for preferring
scutcheon grafting. Ray does not say whether he agrees with these
opinions, but one suspects that he is not totally convinced by them,
since he says that Langford probare nititur, ‘endeavours to prove’,

rather than that ‘he proves’ by his arguments.

Line 221. Arborem minus ledit quam insitio .........: this agrees with Reid’s

comment that ‘tho they miss, yet the stock is not the worse’.1458

1457 The Scots Gard’'ner: 1 9 (63).
1458 ibid.



Chapter Twenty:

Concerning the specific differences (as they call them)
of plants.

In this chapter Ray discusses the differences between various
species of plants, coming to the conclusion that the classification of plants
should be based on natural affinities or essential characteristics, differentie or
note charcteristicee. Ray had first presented his thoughts on this subject in a
paper read to the Royal Society by Henry Oldenburgh, in Ray’s absence, on
December 17th 1674, entitled A Discourse on the Specific Differences of
Plants 1459 As with the discourse on seeds, delivered at the same time,
Oldenburgh asked Ray, on behalf of The Royal Society, to continue with this
research;1460 in this chapter of Historia Plantarum he revises this paper given

to the Royal Society. In the preface to the Caralogus Anglie of 1670 he had

also discussed this. He further developed these ideas in his Methodus Nova of

1682 and in Methodus Emendata of 1703.

Morton summarizes Ray’s ideas on the specific differences of plants very

succinctly, so I therefore quote him at length:
like Cesalpino he rejected the use of such accidental characters
(accidentie) as habitat, size, time of flowering, medicinal powers,
utility to man, or mere variations in colour, taste or smell.
Accidental characters separate manifestly cognate species (cognatas
species) and combine those which are unrelated (alienas)..... It is
worth noting that Ray’s deciding reasons for rejecting accidental
characters are derived from horticultural observations and
experiment. Changing conditions or place of cultivation affects the

size of plants, the amount of fruit they bear, even the degree of

1459 It was presented together with his paper ‘A Discourse on the Seeds of Plants’; both
of these papers are reprinted in Further Correspondence: 70-83.

1460  Henry Oldenburgh to John Ray: letter written on 21st December 1674;
They doubt not but that you will in good time communicate to
them also what you shall farther observe concerning the seeds of
bulbous plants, and the positive specific difference of plants.

Correspondence: 114-115.
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that is, whether transmutation of species is possible; he has doubts about this
but also concedes that there are well-proven exampies of it happening, such as

the change from cauliflower to cabbage, which led to a court case in

London.!462 He discusses transmutation of species more fully in the following

“doubling” of flowers. Different varieties may arise from the same
root or from different seeds of the same plant, but they cannot be
propagated true from seed but only by vegetative offsets or cuttings.
Essential characters on which a method of classification can be
based, should be taken from the principal parts of plants, that is,
from the flower, calyx, seed and seed-vessel. The reason why these
parts are selected is because for any one species they are stable and
constant in form and are reproduced from seed; furthermore they are
readily observed, have many conspicuous features of position, form
and number, and are associated with other characters common to a

particular group (genus). The final clause shows Ray’s grasp of the

basis for determining natural affinity.1461

Ray also wonders whether plants can change into each other,

chapter.

We would now define a species as:

All populations of a group, which can interbreed within the group
but cannot normally exchange genes outside the group; if such
cross-breeding does occur the resulting individuals are usually
sterile, so that in effect the reproductive barrier between species is

maintained.1463

However, this is far too simplistic a definition of a very complex situation.

had been much confusion over the classification and multiplication of species of

plant:

Ray, himself, later admitted in a letter to Hans Sloane that there

You have, in my opinion, done botanists great service, by

1461
1462
1463

Morton: 201.

See below Cap.21, lines 44-47.

Oxford Dictionary of Botany: 383; see also Penguin Dictionary of Botany: 336.
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illustrating and and clearing up many obscurities in authors, and
contracting and reducing to one many plants distracted into many
species by the unskilfulness of some, and misapprehension of
others, even the best writers, who, having not seen the plants
themselves, but only meeting with descriptions or light mentions of
some of their parts in some, and others in other travellers, must
needs be at a loss about them, and often multiply species beyond
what there are in nature; or else, for fear of unnecessary

multiplication, contract two or three into one, as I find myself to
have done more than once or twice.1464
Ray continues with a few specific questions addressed to Sloane concerning
particular plants. 1465 Ray later admits his limitations to Sloane, regretting his

lack of field work:
You have done botanists great service in distributing or reducing the
confused heap of names, and contracting the number of species. But
who is able to do the like? No man but who is alike qualified, and
hath seen the things growing in their natural places. For my own
part, I do freely acknowledge myself altogether insufficient for such
a task, having not seen the plants themselves, nor of many of them
so much as dried specimens, and of the rest having had but a

transient view,1466

Ray’s debt to Sloane is repeated in his preface to the latter’s Jamaica Catalogue:
The author in this Catalogue hath done great service to at least the
inferior ranks of herbarists, in reducing and cutting short the number
of species, which were unnecessarily multiplied. For observing that
those who have published Itineraries ......... have repeated one and
the same species, once, twice, thrice, (nay, some great authors

sometimes even nine times) over, for different kinds. Now the

1464  Letter from John Ray to Hans Sloane dated 21st February 1695:Correspondence:
287-289.
1465 ibid.
1466  Letter from John Ray to Hans Sloane dated 23rd June 1696; ibid.: 295- 296.
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number of plants being in nature so vast, it is pity to add to it more

than there are in nature, making two or three of one, thereby both
deterring and confounding the learner.1467

Ray’s final classification system as given in the Methodus Plantarum emendata
et aucta is given in the introduction to the notes to Chapter 27 of this
commentary. It is surprising, after Ray’s clear thinking on classification that he
should still adopt the division into woody plants and herbs, trees and shrubs
being distinct because of the formation of buds (i.e. winter buds). However,
despite this error, he must be remembered for his division into plants with one
or two seed-leaves or cotyledons, and for his recognition of natural affinities in

a broader sense if not into the smaller groupings.

Text page 40.

Line 1. Ut Plantarum numerus iniri possit .... : here Ray discusses the
differences which occur between plants of a particular type grown
from seed. It is possible to have much variation within a species, as
occurs in Capsella bursa-pastoris [Shepherd’s Purse] and Plantago
coronopus [Buck’s-horn Plantain]; although there is usually a
regional emphasis, any two individual plants, however different
they may appear to be, may cross with each other and produce a

huge variety of new forms.1468 Species also occur with two or more

distinct forms, which rarely cross breed, for example, Armeria
maritima [Thrift or Sea Pink], which differs depending on whether it

grows on a mountain side or on a coastal saltmarsh; these

differences occur because of differing environmental conditions. 1469

Lines 6 and 7.  Caryophylios, Caryophyllis, Caryophyllos:
for Caryophyllus: see above Cap.11, line 16.

[467  ‘Preface by Mr. Ray to Dr. Hans Sloane’s Catalogue of Plants’: Correspondence:
465-468.
1468  Lowson’s Botany: 406.
1469 ibid.: 407.
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Lines 11-16. Sicut enim in Animalibus sexuum distinctio ....: Ray seems to be

stating the obvious here that, for instance male and female cattle,
belong to the same species; he had, however, realised that plants

differ in sex1470 and yet are of the same species.

Line 18. Hinc pro distinctis plantarum speciebus non habendas censeo. Ray

continues with his reasons for the differences he considers

insufficient to prove distinctness.

Line 19. Que solo floris colore .... : he begins by saying that differing

appearances in the flower are not an indication of differing

species.1471

Line 20. *Deus sexto die ab omni opere suo, hoc est, a novarum specierum

creatione, requievit. *Genes 2: margin reference to Genesis 2.1472
Ray sticks to his belief that all species were created at one time and
does not believe that new species can be created or even lost, since it

could happen that a species lost in one area still exists in another. As

1470
1471

1472

See Cap.10. above..

See also ‘A Discourse on the Specific Differences of Plants’,

Further Correspondence: 78-79.

Ray, as a clergyman, having been ordained in 1660, had a very extensive theological
collection in his library. It contained several editions and commentaries on the Bible,
including:

Bible Hebree, edition published in Amsterdam in 1639; British Museum: S-C 326
(6): 13, Libri Latine &c. in Octavo, number 149.

Bible Latina a Junio, edition published in Hanover in 1618; ibid.: 13, Libri Latine
&c. in Octavo, number 150.

Annotationes in Vel. testament, edition published in Cambridge in 1693; ibid.: 13,
Libri Latine &c. in Octavo, number 146.

Novum Testamentum Syriace, edition published in Antwerp in 1675; ibid.: 19,

Libri Latine &c. in 24°, number 42.

Novum Testamentum Grec. cum Psalm. Angl., edition published in Amsterdam in
1633; ibid.: 19, Libri Latine &c. in 24°, number 43.

Novum Testamentum Latine, edition published in Antwerp in 1584; ibid.: 19, Libri
Latine &c. in 24°, number 44.

Novum Testamentum Franc. cum Psalm., edition published in Geneva in 1653;
ibid.: 19, Libri Latine &c. in 24°, number 45.

Holy Bible, neatly bound in Turkey Leather, with Cuts, edition given no place of
publication or date; ibid.: 22, English Books in Folio, number 76.
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Raven says, ‘though he still clings to the idea of a creation once for

all, he no longer states it on a priori and dogmatic grounds’.1473

Lines 24-26. Deinde, si heec sufficerent ad specificam distinctionem
inferendam. although he seems to be stating the obvious, many
specific distinctions had been made between such entities. Gerard
and Parkinson in the field of botany had made many unnecessary

distinctions between plants of slightly differing appearances.

Line 24. Aethiops: see above Cap.10, line 159.

Line 27. Quinimo he varietates cceli, aut soli, alimentive differentiis debentur:
he is correct is saying that plant variations can occur because of
varying conditions; for example, Anthyllis vulneraria [Kidney Vetch
or Ladies’ Fingers] appears to be different when growing on coastal
sand-dunes and inland chalk pastures; 1474 four subspecies occur in
Britain and there are also many intermediates between them found

where subspecies overlap.1475

Line 32. Praterea he varietates seminio non propagantur ....: he correctly
states that the only guaranteed way to reproduce a particular plant is

by vegetative reproduction.1476

Line 35. 2 Laurembergius vir fide dignus: Horticult. cap.28, Sect.3.

In A Discourse on the Specific Differences of Plants Ray cites

several other references to this experiment of Lauremberg’s: lib.1,

cap.31 § 5:itemcap.19 § 10and cap.13 § 6.1477

1473  Raven: 191.

1474 Lowson's Botany: 407.

1475  Clapham, Tutin and Moore: 201.
1476  See Caps.18 and 19 above.

1477 Further Correspondence: 82.
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Line 36. Caryophyllis and Caryophyllos:
for Caryophyllus: see above Cap.11, line 16.
Lines 36-43.  Caryoptiyllos quos simplices Vere primum ......... partim naturals.
A lengthy quotation from Lauremberg.
Line 38. Terra pinguissima: in A Discourse on the Specific Differences of

Plants Ray uses the words ‘very fat earth’ for this phrase;1478

although it can mean ‘fat’ or ‘grease’ it also means ‘fertile’, 1479

which I assume is what Ray is indicating here.

Line 43. Laurembergio: Ray trusts Lauremberg to have correctly observed

Line 44.

this phenomenon; it is similar to the experiments carried out later by
Strasburger in the 1890°s on the ascent of sap, when he added
fuchsin to water, which was then absorbed by the cut end of an oak
tree trunk; the staining thus produced indicated the passage of water

through the xylem vessels.1480

) /
a&omiorw: 1481 one of Ray’s rare uses of a Greek word, used here

for emphasis; Morton says of Ray’s use of Greek that ‘the special

reason for it is never far to seek’.1482

Textpage4l.

Line 48.

Idem esto judicium de floribus nudis .... : a reference to Ray’s

distinction between ‘perfect’ and ‘imperfect’ flowers.1483

1478  Further Correspondence: 82.

1479  Lewis and Short: 1378.

1480  Lowson’s Botany: 188.

1481 a& Lom'm:q_): ‘worthy of belief’, *trustworthy’. See the note above under Carpinus,
YOotpus at Cap.5, line 26, on S being used for ov.

1482  Morton: 204.

1483 See Cap.10 above and Further Correspondence: 79, notes 4, 5 and 6.
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Lines 48-51. Chamamelum, Cotula .... Flos Africanus: all members of the

Composite or Daisy family, in which the heads or capitula do, as

Ray says, vary a great deal.1484

Line 48. cChamamelo: Chamemelum: see above Cap.11, line 73.

Line 49. Cotuli: Cotula.

[C.T.& M. 472] Anthemis cotula (L.), Stinking Mayweed; a
species of the Anthemis genus of the Compositee or Daisy family.
B.& G.-W. 408: B.& H. 238: Linn.Sp.Pl. 894:

Syn.Meth.St.Br. 185: H.P.355: H.P.III - no ref.: Tri. 120:
Cat.Angl. 81: Camb. 57.

H.P.355:
Cotula fetida Ger. Park. Chamemelum fetidum C.B.

Chameemelum fetidum sive Cotula feetida C.B.
Stinking Mayweed, or Maithes.

Tri. 11.120:
May-weed: Cotula, -@, f.: AvOeuis, —1é0s, f.

Line 49. 2urthenio: Parthenium.

[C.T.& M. 476] Tanacetum parthenium ([L.] Schultz Bip.):
[Marricaria parthenium (L.): Chrysanthemum parthenium ([L.]
Bernh): Pyrethrum parthenium ([L.] Sm.)], Feverfew; a species of
the Tanacetum genus of the Composite or Daisy family.

B.& G.-W. 410: B.& H. 237: Linn.Sp.PI. 890-891:
Syn.Meth.St.Br. 187: H.P.357: H.P.III 224: Tri. 10.70:

Cat.Angl. 225: Camb. 92.

1484

Clapham, Tutin and Moore: 441.
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Line 49.

Line 49.

Line 50.

Line 50.

Line 52.

Line 55.

H.P.357:
2 species given, including:
Matricaria Ger. vulgaris Park. Matricaria vulgo, minus
Parthenium J.B. Parthenium I, sive Matricaria vulgaris C.B.
Feverfew.
H.P.IIl 224.
Adcap. de Matricaria seu Parthenio: 5 additional species given.
Tri. 10.70:

. . 7/ e
Feverfew: Matricaria, -, f.: IlapB¢viov, —tov, n.

Bellide: Bellis: see above Cap.7, line 5.

Calenduli: Calendula: see above Cap.l1, line 49.

Bellide: Bellis: see above Cap.7, line 5.

Flore Africano: Flos Africanus: see above Cap.11, line 18.

Quoniam vero varietates he floribus plenis aut variegatis insignes

.... - as he also says in his paper to the Royal Society mentioned
above,1485 Ray realises the worth of unusual forms of flowers and

proceeds to explain how they may be obtained.

Et quod adCaryophyllos attinet .... :
Ray again cites Lauremberg,1486 but both are incorrect in their

beliefs here. It is mere coincidence that repeated transplantation has
produced double flowers; these hybrid forms would rather have

been produced by cross pollination.

1485  Further Correspondence:81.
1486  In ‘A Discourse on the Specific Differences of Plants’, Ray gives the actual reference
to Lauremberg as Horticul., lib.1. cap.28 § 3; Further Correspondence: 81.
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Line 55. Caryophyllos: Caryophyllus: see above Cap.11, line 16.

Line 59. D. Sharrocus se novisse ait .........

*Lib. de propag. Vegetabilium: margin reference.

Line 59. Anemonas nemorum: Anemone nemorum.

[C.T.& M. 36-37] Anemone nemorosa (L.), Wood Anemone; a
species of the Anemone genus of the Ranunculacee or Buttercup
family.
B.& G.-W. 110: B.& H. 5: Linn.Sp.Pl. 541:
Syn.Meth.St.Br. 259: H.P. 624: H.P.III - no ref.: Tri. - no ref.:
Cat.Angl.21: Camb. 43.
H.P.624:
6 species given, including:
Anemone nemorum alba Ger. nemorosa flore majore C.B.
Ranunculus nemorosus albus simplex Park. Ranun. phragmites

albus & purpureus vernus J.B. Wood-Anemony.

Line 59. Coltica: Colchicum: see above Cap.11, line 65.

Line 62. Verum quicquid fit de translatione .... : he continues with the theory
that out of many seeds sown a few will produce unusual flowers; he
gave this theory in his earlier paper cited above,1487 but in the
earlier case added an important extra comment that:

if you sow the seed, for example, of a single julyflower
in good ground, among many that bear single flowers, it
shall give you some roots, that yield double, and some
of different colours, from the mother-plant, which you

may afterward propagate by the slip.

1487 ‘A Discourse on the Specific Differences of Plants’: Further Correspondence: 82 § 3.
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Line 66.

Line 66.

Line 68.

Line 68.

Line 70.

Line 72.

It is true that vegetative reproduction, from a slip [cutting] as Ray

says, will produce a plant with the same genetic composition.

Caryophlleorum: Caryophyllus: see above Cap.11, line 16.

Aurantiimali: Malus Aurantia.

[Mac.Enc. 903] Citrus, Orange; a genus of theRutacee family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. - no ref.:
Linn.Sp.Pl. 782: Syn.Meth.St.Br. - no ref.: H.P. 1658:

H.P.III D. 80: Tri. 17.59: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1658:

De Malo Aurantia. The Orange.
Aracynappil Malis Aurantiis parvis similis fructus J.B. Malo

Aurantio parvis fructibus similis C.B. Arbor peregrina Aurantio
simili fructu Clus. J.B. C.B.
H.P.III D.80:

De Malo Aurantia & Limonia: 4 additional species given, plus
one to be added to page 1659.
Tri. 17.59:
An Orange-tree: Malus aurantia: [No Greek].
*Ferrario autore: *Horticult. [i6.3, cap.15: margin reference.
Caryophylli: Caryophyllus: see above Cap.11, line 16.

Leucoia: Leucoium: see above Cap.11, line 15.

Tulipis: Tulipa: see above Cap.3, line 12.
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Line 75.

Plantas sola magnitudine differentes. Ray now gives his second
reason why a different appearance should not be considered to be an
indication of species: in this case he says that size alone cannot be
considered thus.
Again, these opinions repeat and develop his earlier ideas.1488 [n his
paper delivered to The Royal Society in 1674, he threw doubts on
the work of his predecessors stating that:

in Gerard’s and Parkinson’s herbals we find many plants

put down for different species, which themselves

confess to differ in no other point, than being in all parts

less or greater than others of their kind before

described.1489

Line 76. Grossularia: see above Cap.11, line 125.

Line 77.

Quercils: Quercus: see above Cap.4, line 145.

Line 79. Que tamen differentie vel soli ubertati aut sterilitati .... : he correctly

states that environmental conditions can affect the size of a plant. In
studies of plant ecology, it has been shown that, although certain
habitats are generally colonised by certain species, similarity of
habitat conditions can result in a species growing in more than one

type of area.1490

Line 84. per hyemem Boree penetrabile frigus adurit: Ray is referring to

a passage from Vergil’s Georgics here, although he does not give
f=] o t=4 o

this as his source. This quotation is not given in his earlier paper on

1488 ‘A Discourse on the Specific Differences of Plants’: Further Correspondence: 78 and
79-80.

1489 ‘A Discourse on the Specific Differences of Plants’: ibid.: 78.

1490  For a fuller discussion see the chapter on plant ecology in Lowson’s Botany: 595-
636; see also note at Cap.20, line 1 above.
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the subject.1491
The Oxford text of the Georgics has:

aut Borec penetrabile frigus adurat.1492

Line 85. hortum pinguem: again the word pinguis used for ‘fertile’, although
Ray uses the English word ‘fat’ in his earlier discourse. 1493 See

also note above at Cap.20, line 38.

Line 8. quinque solidis .... : the word solidus, when used for a coin, at the
time of the Roman emperors, meant ‘a gold coin’, worth originally
about twenty-five denarii;1494 it later came to be used for ‘a

shilling’ (as in £.s.d.), its earliest known usage as such being in

055.1495

Line 90. Equi etiam qui in montibus Cambricis .... : a reference to the small

stature of Welsh ponies.

Line 92. Vidimus enim Cestrie .... : of or pertaining to Chester; Cester is the

Old English for Chester.1496

Lines 97-102.  Tales sunt Hyssopifolia major & minor .... : Ray now gives
examples of what he considers to be different species of various

plants, but which are most probably examples of different heights

within the same species.

1491 ‘A Discourse on the Specific Differences of Plants’: Further Correspondence: 80.
1492 Vergil, Georgics 1: 93.

1493 ‘A Discourse on the Specific Differences of Plants’: Further Correspondence: 80.

1494  Lewis and Short: 1719.

1495  J.H.Baxter and Charles Johnson, Medieval Latin Word-List from British and Irish
Sources, Oxford University Press, London 1534, reprinted 1947: 393.

1496  OED:308.
The name is derived from the Latin castrum, -i, n.: a fortified place, a castle, fort or
fortress; Lewis and Short: 298.
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Line 97.

Line 98.

His examples can vary in height as follows:
Hyssopifolia from 10-25 cm.
Alchimillavulgaris from 5-45 cm.
Heliotropium from 5-30
Millefolium aquaticum: its height is not given in modern
floras as it is an aquatic plant with leaves floating on the
surface of the water, but presumably varying in size

according to the conditions under which it grows.

Astrantia from 30-100 cm.1497

Hyssopifolia major & minor.
[C.T.& M. 259] Lythrum hyssopifolia (L.), Grass Poly; a species
of the Lythrum genus of the Lythracee or Loosestrife family.
B.& G.-W. 258: B.& H. - no ref.: Linn.Sp.P!l. 17:
Syn.Meth.St.Br. 367: H.P. 1055: H.P.III - no ref.: Tri. - no ref.:
Cat.Angl. - no ref.: Camb. 72.
H.P.1055:
Gratiola angustifolia Ger.emac. angustifolia sive minor Park.
Hyssopifolia C.B. Hyssopifolia aquatica J.B. Hysoopifolia

minor vel potius Thymifolia maritima. J.B.

Alchimilla major & minor.
[C.T.& M. 221] Alchemilla vulgaris (L..), Lady’s mantle; a species
of the Alchemilla genus of the Rosacee or Rose family.
B.& G.-W. 190: B.& H. 139: Linn.Sp.P!. 123:
Syn.Meth.St.Br. 158: H.P.208-209: H.P.IIl 129:
Tri. - no ref.: Cat.Angl. 11: Camb. - no ref.
H.P.208-209:
4 species given, including:

Alcimilla Ger. vulgaris Park. major vuigaris C.B. Pes Leonis

1497 Clapham, Tutin and Moore: passim.
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Line 98.

Line 98.

sive Alcimilla J.B. Ladies Mantle.
H.P.IIl 129:

4 synonyms for Alchimilla given here.

Heliotropium majus Siculum and Heliotropium majus vulgare.
[B.& G.-W. 320] Heliotropium europeeum (L.), Heliotrope; a
species of the Heliotropium genus of the Boraginacee or Borage
family.
C.T.& M. - no ref.: B.& H. 308: Linn.Sp.Pl. 130-131:
Syn.Meth.St.Br. - no ref.: H.P. 501: H.P.III 207: Tri. - no ref.:
Cat.Angl. - no ref.: Camb. - no ref.
H.P.501:

5 species given, including:

Heliotropium majus Lob. Ger. Park. majus flore albo J.B.

majus Dioscoridis C.B.

The greater Heliotrope, or Turnsole.

Heliotropium Siculum majus flore amplo, odorato Bocconi.
H.P.III 207:

Incorrect reference in the Index to Volume I11.

2. Boccore: Paolo Boccone.1498

Ray appears to have written to Boccone in 1674 at the time of

the publication of Boccone’s Icones et Descriptiones rariorum
Plantarum,1499 although without signing his letter as the letter from
‘Mr. Oldenburgh to Mr. Ray’ dated September 15th 1674
indicates.1500 Oldenburgh quotes from Boccone’s letter to him

written in French, showing how much he appreciated Ray’s kind

1498  Raven: 67, 191, 220, 231, 283, 301, 447.

1499  That Ray owned a copy of this edition of Boccone’s work is indicated by the sale
catalogue of his library:
Icones & Descriptiones Plant., edition published in Oxford in 1674; British
Museum: §-C 326 (6): 5, Libri Latine &c. in Quarto, number 5.

1500  Correspondence: 108-109.
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words on his work:
L’autheur de la lettre latine tesmoigne d’avoir beaucoup
de bonté por moi, et ce ne puis luy respondre dans les
formes, a cause que la dite lettre n’est point signée. Je
croy pourtant de pouvoir deschiffrer 1’autheur, par
I’histoire de ses voiages en Sicile, et a2 Malthe, et de
m’arrester sur la personne illustre de Monsieur Rayus. Je
vous prié donc, de lui vouloir rendre mes tres-humble
reconnoissances, et de luy temoigner mes obligations; et
que, s’il arrive jamais qu’il revient en Italie, je le serviray
pour compagnon dans toutes les peines inevitables,
qu’on rencontre dans les occasions d’herboriser.
In the preface to Historia Plantarum Ray says of
Boccone:
(Tr.) Paulus Boccone Siculus Panormitanus: he
published at O=xford in 1674 illustrations and
descriptions of the rarer plants of Sicily, Malta, France
and Italy. His four letters on the French topic, published

at Amsterdam, contain some information about

Lithophytes and other submarine plants.1501

Line 99. Millefolium aquaticum majus & minus.
[C.T.& M. 47] Ranunculus aquatilis (L.), Water Crowfoot; a
species of the Ranunculus genus of the Ranunculacee or Buttercup
family.
B.& G.-W. 120: B.& H. 7: Linn.Sp.Pl. 556: Syn.Meth.St.Br. 249:
H.P.459/1322/1101/ 1322/ 191/ 586: H.P.III - no ref.
Tri. - no ref.: Cat.Angl. 200-201: Camb. 85.

1501  Historia Plantarum, Explanation of the abbreviations of names and recent works ... :

unnumbered pages.
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Line 99.

Line 100.

HP.:
459: aquaticum umbellatum.
1322: aquaticum minus.
1101: aquaticum dictum Viola aquaticum.
1322: palustre galericulatum.
191: aquaticum pennatum spicatum.
586: aquaticum cornutum ibid. aquaticum Ranunculi flore &

capit.

D. Dent: Dr. Dent (not cited as an author here) was a friend of
Ray’s from Cambridge; 1502 his name first appears in a letter from

Ray to Lister dated 18th June 1667.1503 He contributed to the

Catalogus Angliae in 1670, and produced the second appendix to the
Cambridge Catalogue in 1686. He also helped Ray in the study of

fishes, and sent him some wildfowl in 1674.150+4 He is believed to

have lived near St Sepulchre’s Church.1505 He obtained his M.B.
from Lambeth in 1678 and was incorporated at Trinity in 1680; he
died in 1689. Dent is mentioned in the preface to Historia Plantarum

as one of the people who helped Ray in its preparation.1506

D. Caroli Hatton: Charles Hatton (not cited as an author here) was
the younger son of Christopher, Baron Hatton.1507 The first
mention of Hatton by Ray is in a letter to John Aubrey written on
May 8th 1678, when he tells Aubrey that Hatton has sent him a copy

of Colonna’s book Minus cognitarum variorumque in nostro ceelo

stirpium Ecphrasis.1508 Ray mentions in a letter, now lost,

1502  Raven: 54.

1503  Further Correspondence: 113.

1504  Raven: 54.

1505  Diary of Samuel Newton: 103 6 39.

1506  Historia Plantarum: page 4 (unnumbered) of preface.
1507 Raven: 192.

1508  Further Correspondence: 161-164.
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addressed to Tancred Robinson, that Hatton had encouraged him to
begin writing the Historia Plantarum,1509 which is dedicated to

him.

Line 100. Astrantice nigre: Astrantia nigra.

Line 102.

Line 103.

[C.T.& M. 279] Astrantia major (L.), Great Masterwort; a

species of the Astrantia genus of the Umbelliferee or Carrot family.

B.& G.-W. 268: B.& H. 178: Linn.Sp.Pl. 235:

Syn.Meth.St.Br. - no ref.: H.P. 474: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.

H.P.474:
Astrantianigral.ob. Helleborus niger Sanicule folio major C.B.
Park. Sanicula femina quibusdam, aliis Elleborus niger J.B.
Astrantia nigra, sive Veratrum nigrum Ger.

Black Masterwort.

D. Morisonum in #istoriz Plant. univers.

Ray is referring to Morison’s Plantarum historie universalis
Oxoniensis pars secunda, which was published in 1680; the third
part, Plantarum historie universalis Oxoniensis pars tertia was
edited by Jacob Bobert and published in 1699 after Morison’s death

and also after the first two volumes of Ray’s Historia Plantarum.

Foliorum variegatio: Ray has correctly observed that variegation of
leaf colour can be due to infection, or as he puts it to symptoma
morbide constitutionis. It can be due particularly to viral infection,

mineral deficiency or to physiological or genetic differences between

the cells.1510

Again in this paragraph he is using material already published.!511

1309 Further Correspondence, letter dated January 1684: 287.
1510  Penguin Dictionary of Botany: 374.
1511 ‘A Discourse on the Specific Differences of Plants’, Further Correspondence: 80.
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Line 103.

Line 103.

Alaterno: Alaternus.

[C.T.& M. 183] Rhamnus alaternus (L..), a species of the Rhamnus
genus of the Rhamnacece or Buckthorn family.

B.& G.-W. 240: B.& H. 99: Linn.Sp.PI. 193:

Syn.Meth.St.Br. 445: H.P. 1608: H.P.IIl D. 66: Tri. - no ref.:

Cat.Angl. - no ref.: Camb. - no ref. to Alaternus.1512

H.P. 1608:
2 species given, including:
Alaternus major & minor Park. Alaternus Plinii & Alat. humilior
Ger. Spina Bourgi Monspeliensium & Alaternus J.B. Philyca
elatior & humilior C.B.

H.P.III D. 66:

10 additional species given.

Buxo: Buxus
[C.T.& M. 182] Buxus sempervirens (L.), Box; a species of the
Buxus genus of the Buxace® or Box family.
B.& G.-W. 240: B.& H. 396: Linn.Sp.P!l. 983:
Syn.Meth.St.Br. 445: H.P. 1693-1694: H.P.III D. 88:
Tri. 15.15: Cat.Angl. 47-48: Camb. - no ref.
H.P. 1693-1694:
2 species given, including:
Buxus 1.B. Ger. arborescens C.B. arborvulgaris Park.
The Box-tree.
H.P.III D. 88:
5 additional species given.

Tri. 15.15:

A Box-tree: Buxus, -i, f.: I[TOEas, -ov, f.

1512  The only reference to Rharmnus is on page 104 of the Cambridge Catalogue to
Rhamnus catharticus, Buckthorne or common purging Thorne (Rhamnus catharticus
of Linnaeus).
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Line 103. Rosmarino: Rosmarinus.

[Mac.Enc. 1051] Rosmarinus officinalis (L.), Rosemary; a
species of the Rosmarinus genus of the Labiate or Mint family.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 344:
Linn.Sp.P!l. 23: Syn.Meth.St.Br. 472: H.P. 515: H.P.1II 276:
Tri. 17.75: Cat.Angl. 257: Camb. - no ref.
H.P.515:
2 species given, including:
Rosmarinus coronarius fruticosus J.B. hortensis angustiore
folio C.B. coronarius Ger. Libanotis coronaria sive Rosmarinus
vulgare Park. Common Rosemary.
H.P.IIl 276:
1 additional species given.

Tri. 17.75:

- . \ ~
Rosemary: Ros marinus, -i, m.: Aifavwtas, —-ov, f.

Line 103. Dulcamara: Dulcamara: see above Cap.10, line 88.

Line 106.

Line 108.

An floris petalorum variegatio morbi etiam symptoma sit
inquirendum. He is unsure about variegation in the colour of flower

petals. This too can be due to the same causes as that in leaves: see

note above at Cap.20, line 103.1513

An planta foliorum marginibus crispis a congeneribus foliis planis
specie differant ambigo. He has doubts as to whether a curled leaf is
a mark of a specific distinction. Again this is a repetition of his
earlier argument in his paper on the specific differences of

plants.151+4

1513 Penguin Dictionary of Botany: 374.
1514 ‘A Discourse on the Specific Differences of Plants’, Further Correspondence: 78.
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Line 110. Nasturtii hortensis: Nasturtium hortense: see above Cap.14, line 10.
Line 113. Que radicis colore solo differunt .... : he incorrectly believes that
the plants cited in this paragraph with differing colour or shape of

root are not of different species.

Line 113. Pastinacce tenuifolice: Pastinacatenuifolia: see above Cap.3, line

126.
Lines 114 and 115. Rape: Rapa: [two references] see above Cap.3, line 18.

Line 116. Que fructus seu Pericarpii magnitudine, sapore, figura, colore

differunt: his final example of non-specific differences in plants is

to be seen in fruits: again taken from his earlier paper.1515

Line 116. Pomorum: Pomus: see above Cap.4, line 12.

Line 117. Pyrorum: Pyrus: see above Cap.4, line 145,

Line 117. observante *D. Skarroco: Lib. de propag. Vegetab.: margin reference.
Line 117. Mali:Malus: see above Cap.4, line 12.

Line 118. Pyri: Pyrus: see above Cap.4, line 145.

Textpage 42.
Line 121. Que item seminis colore ludunt .... : his next difference, which he

does not consider to be an indication of species, is the colour of

seeds. Again this follows on from his earlier discussion, in which

1515 ‘A Discourse on the Specific Differences of Plants’, Further Correspondence:: 79.
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Line 121.

Line 121.

Line 121.

Line 122.

Line 122.

he also gives millet as an additional example, saying that:
accidents of the seed are variety of colour observable in
the seed of millet, which is found of a yellow and golden
colour; of maiz or Indian wheat, which is sometimes
spadiceous; of common beans, which are sometimes red;
and of kidney-beans, which are of many differing

colours.1516

Phaseoli: Phaseolus: see above Cap.13, line 24.

Fabe vulgares: Faba vulgaris: see above under Faba Cap.9, line 20.

Frumentum Indicum: see above Cap.10, line 3.

Quin de industria experiundi causa Fabas rubras .... : he correctly

finds that plants do not necessarily ‘come true’ from seeds. This is

due to cross pollination between related species.1517

Fabas rubras: Faba rubra: see above under Faba Cap.9, line 20.
Faba rubra may be the Runner Bean, Phaseolus coccineus of

Linn=us, which can have a scarlet flower.

Runner beans may have been introduced some time early
in the sixteenth century,1518 although the date often suggested is
1633, the date at which Johnson wrote that ‘it was procured by Mr.
John Tradescant, and grew in his time in our gardens .... that his
flowers are large, many, and of an elegant scarlet colour; whence it

is vulgarly termed by our florists, the Scarlet Bean’.1519 It was

grown as a garden decoration. Even Phillips, writing in the early

1516 ‘A Discourse on the Specific Differences of Plants’, Further Correspondence: 79.

1517  Foradetailed discussion see Lowson’s Borany: 344-367.

1518 N.W. Simmonds (Ed.), The Evolution of Crop Plants, 1976.

1519  Stuart (Kitchen Garden: 220) gives this reference to Johnson'’s edition of Gerard’s
Herball, although it is not to be found in Woodward’s edition.
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nineteenth century, 1520 could remember them being thus used, and

there was no thought of gathering the pods and taking them to the

kitchen, although Miller himself is credited with being the first
gardener adventurous enough to cook them. 1521 Vilmorin-Andrieux

wrote in 1885, ‘In small gardens, they are often trained over wire or

woodwork, so as to form summer-houses or coverings for
walks’.1522 By then the pods were much valued at table as now.

The crop is another introduction from South and Central
America, where it grows in cool, humid upland conditions and is

always perennial. In Mexico, archzological datings show cultivation
at least 2,000 years ago.1523 Various species were in cultivation in

Britain in the seventeenth century.1524

Line 123. Fabas albas: Faba alba: see above under Faba Cap.9, line 20.

Faba alba, Runner Bean, Phaseolus coccineus (L.). various
species were in cultivation in Britain in the seventeenth century,

some with white flowers.1525

Lines 127-130.  Deinde cum dicimus in Plantis specie distinctis hanc ab illius

semine non oriri .... : he ends this chapter with his conclusion that a
species may be defined as a plant which comes true from seed,
although, as he obviously still has some doubts about this, he adds

that there are exceptions.

1520

1521
1522
1523
1524
1525

Cited by David Stuart,without giving the actual reference to Phillips, in The Kitchen
Garden: 219.

Philip Miller, Gardener’s Dictionary, first published 1724,

Stuart, Kitchen Garden: 220.

N.W. Simmonds (Ed.), The Evolution of Crop Plants, 1976.

Sir Robert Sibbald, Scotia lllustrata, 1684.

ibid.
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Chapter Twenty-one:

On the transmutation of species in plants.

In this chapter Ray discusses whether transmutation is possible
between species; he has doubts about this but also concedes that there are well-
proven examples of it appearing to happen, such as the change from cauliflower
to cabbage, which led to a court case at Westminster.1526 In effect. he is saying
here that a particular form may change into an already existing species -
cauliflower to cabbage - as when a cultivated plant reverts to the wild and
usually simpler form, such as the cultivated double to the wild single form of
Bellis perennis. He believes that transmutation can only occur, if at all, between
closely related species; he does not speak of the appearance of completely new
forms but ‘that certain inconsiderable variations are possible within a narrow
circle of affinity, especially in cultivated plants’1527 as above.

That the transmutation of species was a well discussed problem
in the late seventeenth century may also be seen in the writings of a professional
gardener, Peter Aram, who states in his essay Of ye Origin of Vériety in
Flowers in general that:

Seeds of Vegetables from their Original have a mutative Power in
them, whence all the variety of Fruits & Flowers proceeds; and this
mutative or changing Power was given them at their first formation
by the Omnipotent Author of their being. Yet, this property in ye
Seed is not equally alike in all the several species of Plants &
Flowers. Some kinds are much more apt or inclinable to break into

Varieties than others.1528

Like Ray, at line 71, Aram believes that changes can occur between related

species.

1526 See below Cap.21, lines 44-47.
1527  Sachs: 70.
1528  Aram: A Practical Treatise of Flowers: 64.
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Text page 42.

Verum nota heec quamvis satis constans sit specifice convenientice
signum, non tamen perpetuum est & infallibile. Because of
variations, which can and do occur, between species Ray believes
that transmutation does occur. Within a particular species there will
inevitably be, within one area, some variation; this was regarded by

early botanists, such as Ray and his contemporaries, as evidence of

Species show variation in several ways:

1. Some species show little variation and do not cross with

2. Species connected by hybrids; the two native species of Oak,
Quercus, although usually growing in distinctly different
regions, do sometimes occur in the same area, in which case
they can and do hybridise, producing a fertile hybrid, which will
again hybridise with either parent, thus producing an immense
variety of plants.!530

3. True-breeding hybrids; a hybrid, ‘by modification of the
chromosome complement and especially by becoming
polyploid,1531 it is possibie for a hybrid to become true-

breeding’. That is, a hybrid can reproduce itself as if it were a

4. Apomicts or plants produced from seeds without fertilisation

occurring; 1533 in these instances the chromosomes are identical

Polyploidy is the term used for the condition, when an organism has three or more
sets of chromosomes in its nuclei. Polyploid plants may be incapable of reproducing
with their parents and so constitute new species. This condition is common in
flowering plants - 40% of dicotyledons and 60% of monocotyledons are polyploid.
The genetic variability of polyploid plants helps them to have greater evolutionary
potential, and thus enables what Ray terms ‘transmutation of species’ to occur.

Line 5.
separate species.1529

each other.

true species.1532
1529  Lowson's Botany: 404.
1530  ibid.: 40S5.
1531

Penguin Dictionary of Botany: 288.

1532  Lowson’s Botany: 405, 2.
1533

Penguin Dictionary of Botany: 26.
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Lines 9-19.

to those of the parent, resulting in a clone. Certain plants, for
example, Hieracium and Rubus, both produce about 400
apomicts in Britain alone; they have been given specific names
but ‘the feeling is growing that minor apomictic variants ought
not to be given Latin names or allowed to rank as species’.1534
Species with a free assortment of genes; plants, such as Capsella
Bursa-pastoris, cross freely and produce too many variations to
distinguish them all as separate species.1535

Species containing distinct forms; plants within a species,
because they grow under very different conditions, can appear to
be of different species. Armeriamaritima, which grows both on
mountainsides and in coastal sites, appears wrongly to be two
distinct species.1536

Clines or gradients of variation, such as spotting of the leaves,

as occurs in Arum maculatum. 1337

Triticum, referente Sennerto, .... praeterea Aparinem enatam.

In these lines Ray gives a comprehensive list of plants where
transmutation is said to have taken place.
Aram also lists ‘the Flowers most inclinable to augment their

Species with new Varieties by seminal productions’:

Auricula’s, Polyantho’s, Irises, Ranunculus’s.
Anemonies, Narcissus, Tulips, Gilliflowers,

Hyacinths.1538

Line 9.  Triticum: see above Cap.13, line 27.
1534 Lowson’s Botany: 406, 3.

1535 ibid.: 406, 4.

1536  ibid.: 407, 5.

1537 ibid.: 407, 6.

1538  Aram: A Practical Treatise of Flowers: 64,
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Line 9.  *Sennerto: margin reference given to Sennert Hypomm. 5, cap.2.

Line 9.  Lolium: Lolium.

[C.T.& M. 619] Lolium (L.), Rye-grass; a genus of the

Graminee or Grass family.
B.& G.-W. - no ref.: B.& H. 530: Linn.Sp.P!. 83:

Syn.Meth.St.Br. 395: H.P. 1262: H.P.III - no ref.: Tri. 10.61:

Cat.Angl. 190: Camb. 81.
H.P.1262:

(Tr.) Lolium,”Avpa. to the Greeks, is an adulteration of

dbAtov. For it is believed to have evolved as a cross

between Triticum and Hordeum. Moreover D changes to

L, as Ulysses from the Aeolic ’06000¢us,1539

7/ . h) -~
Lachryma from ddxpuva, or the word derives &m0 ToD
Aolov OAelv, that is ‘crop destroying’; or as if from
Adlov Shoov, that is ‘poisonous crop’. Thus Martinius

and from him Vossius.
8 species given, including:
Lolium album Ger. Park. Lolium gramineum spicatum caput

tentans J.B. Gramen loliaceum spica longiore C.B. Darnel,

Ivray Gallis, quoniam inebriat.

Gramen loliaceum angustiore folio & spica C.B. Lolium rubrum

Ger. Lolium rubrum sive Phwenix Park. Phenix Lolio similis

J.B. Red Darnel-grass.
Tri. 10.61:
Darnel: Lolium, -ii, n.:"Awpa, -as, f.

Line 9.  Rapum: see above under Rapa Cap.3, line 18.

1539  NB The Aeolic torm is'O}ufooevS; Liddell and Scott: 1199.
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Line 9.  Rhaphanum: Rhaphanus: see above under Raphanus Cap.14, line 11.

Line9.  Sisymbrium.
[C.T.& M. 92] Cardamine pratensis (L.), Cuckoo Flower,
Lady’s Smock; a species of the Cardamine gnus of the Crucifere or
Cress family.
B.& G.-W. 140: B.& H. 31: Linn.Sp.Pl. 657-660:
Syn.Meth.St.Br.300: H.P.814-818: H.P.III - no ref.:
Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 814-818:
15 species given of Cardamine, including 5 also called
Sisymbrium, for example:
Cardamine impatiens altera hirsutior. Sisymbrium Cardamine
hirsutum minus flore albo J.B.

The lesser Cockow-flower, or Ladies Smock.
Line 10. Mentham: Mentha: see above Cap.3, line 25.
Line 10. Ocimum: see above under Ocvmum Cap.18, line 137.

Line 10. Serpyllum: Serpyllum.

[C.T.& M. 407] Thymus serpyllum (L.), Breckland Thyme; a

species of the Thymus genus of the Labiate or Mint family.

B.& G.-W. 342: B.& H. 348-349: Linn.Sp.P!. 590:

Syn.Meth.St.Br. 230-231: H.P. 520-523: H.P.III 278:

Tri. - no ref.: Cat.Angl. 271-272: Camb. 113.

H.P.520-523:
11 species of Thymus given, including 8 also called Serpyllum,
for example:
Serpyllum vulgare Ger. J.B. vulgare minor Park. C.B.
Common Mother of Thyme.
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H.P.II 278:

7 additional species given.

Line 10. Vitis nigra.

Line 10.

[C.T.& M. 557] Tamus communis (L.), Black Bryony; a species of
the Tamus genus of the Dioscoreacee family.
B.& G.-W. 464: B.& H. 455: Linn.Sp.Pl. 1028:
Syn.Meth.St.Br. 262: H.P. 660: H.P.III D. 97: Tri. - no ref.:
Cat.Angl. - no ref.: Camb. - no ref.
H.P. 660:
Bryonia alba baccis nigris C.B. alba vulgaris fructu nigro Park.
Vitis sive Bryonia nigris baccis J.B.

H.P.III D. 97:

9 additional species given, some of which are Vitis nigra.

Vitis alba.
[C.T.& M. 294] Bryonia cretica (L.), subsp. dioica ([Jacq.]

Tutin), White or Red Bryony; a species of the Bryonia genus of the
Cucurbitacee or Gourd family.

B.& G.-W. 256: B.& H. 157: Linn.Sp.Pl. 1012:

Syn.Meth.St.Br. 261-262: H.P. 659: H.P.III D. 97: Tri. - no ref.:
Cat.Angl. - no ref.: Camb. - no ref.

H.P. 659:

Bryonia alba Ger. alba vulgaris Park. aspera, sive alba baccis

rubris C.B. Vitis alba sive Brvonia J.B. White Bryony.
HP.II D.97:

9 additional species given, some of which are Vitis alba.
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Line 10. Zea.

Line 10.

Line 11.

Line 11.

Line 11.

[Mac.Enc. 763] Zea mays (L.), Maize; a species of the Zea
genus of the Gramine® or Grass family.
See also under Maiz Cap.10, line 3: under Frumentum Cap.7, line
50: under Frumentum Indicum Cap.10, line 3: and under
Frumentum Turcicum Cap.12, line 144.
C.T.& M. - no ref.: B.& G.-W. - no ref.: B.& H. 508:
Linn.Sp.Pl. 971-972: Syn.Meth.St.Br. 386-389: H.P. 1249:
H.P.IIl 597: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P. 1249:
Triticum Indicum J.B. Frumentum Indicum Mays dictum C.B.
Item frumentum Indicum mays dictum alterum ejusdem. Milium
Indicum maximum Mays dictum, seu Frumentum Indicum
Park. Frumentum Turcicum & Indicum Ger. Indian Wheat.
H.P.III 597:
Not listed in the Index to Volume III as Zea, but as Mayz

(Mayez): 1 additional species given.
Triticum: Triticum. see above Cap.13, line 27.
Triticum: see above Cap.13, line 27.
Zeam: Zea: see above Cap.21, line 10.
Si in Ungaria Secale Germanice seratur, generatur inde Triticum.
Ray seems to be describing the apparent difference of species when
seed is sown under very different conditions; that is, one must

assume that the area of Hungary where the seed was sown differed

markedly from that in Germany. 1530

1540  See note at Cap.21, line 5, section 6, above: also Lowson’s Botany: 406, 4.
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Line 11. Secale: see above Cap.7, line 23.
Line 12. Triticum: see above Cap.13, line 27.

Line 12. Avena alba and Avena nigra.
See above under Avena Cap.13, line 27. Both are now considered
as Avena sativa (L.), Oats; a species of the Avena genus of the
Graminece or Grass family.
Linn.Sp.Pl. 79-80:
10 species given, including:
Avena calycibus dispermis, seminibus levibus. Hort.cliff.25.
Hort.ups.20. Mat.med.38. Roy.lugdb.65.
Avena nigra. Bauh.pin.23.
Avena alba. Bauh.pin.23.
Syn.Meth.St.Br. 389:

(Tr.) ‘Avena is distinguished from other corns by
its wide-spread panicle, long narrow seed, sometimes bare,
sometimes with a glume with a thicker covering in spikelets split
into two.’

Avena alba J.B.432. vulgaris, seu alba C.B.Pin.23. vesca
Lob.Ic.31. Ger.68. Park.1134. White Oats.
Avenanigral.B.11 432. C.B.Pin.23. Black Oats.
H.P.1253:
Avenaalba J.B. vulgaris seu alba C.B. vesca Lob. Ger. Park.
White OQOats.
Avenanigra J.B. C.B. Black Oats.
Camb. 46:
Avena, Common or maured Oates.
N. The awns of this and the following are dry when
fully grown and beautifully twisted; when lightly

sprinkled with water they untwist. Vide
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Bacon.hist.nat.cent.5.exp.492.
Avena nigra, Black Oats [Avena sativa, Linnzus].
This does not occur in Gerard or Parkinson although it is grown
more frequently in England than White Oats. Moufet praises this
type as less ‘flatulent’ and of greater food value than other kinds
of oats. Moufet. lib. de diet. Anglice conscripto.
Tri. 12.135:

Qats: Avena, -, f.: Bpouos, —ov, m.

Line 12. Si idem semen eodem in agro aliquot annis seratur in vilius
degenerat. A correct observation that certain plants should not be
grown in the same soil on a regular basis, because soil-borne pests
and diseases specific to a particular crop multiply rapidly when the
same plant is grown in the same place for a number of years, and,
as Ray says, the quality of the crop degenerates. Another advantage
of crop rotation is that leguminous plants add nitrogen to the soil,
which can then benefit the following crop. A usual timescale for

rotation is four years, although some diseases such as clubroot may

survive in the soil for up to twenty years.1541

Line 13. Triticum: Triticum: see above Cap.13, line 27.
Line 13. Hordeum: Hordeum: see above Cap.7, line 23.
Line 15. Lolium: see above Cap.21, line 9.
Line 15. Zgilops.
[B.& H. 529] a Mediterranean genus believed to have been the

parent of the Wheats.
C.T.& M. - no ref.: B.& G.-W. - no ref.: Linn.Sp.PI. 1050-1051:

1541  Brickell, Gardening: 307-308.
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Syn.Meth.St.Br.389: H.P. 1289: H.P.III - no ref.: Tri. - no ref.:
Cat.Angl. 8 with a ref. to see Gramen festuce:15+2 Camb. 39.
H.P.1289:
Festuca Avenuaceassterilis elatior C.B. Bromos herba sive Avena
sterilis Park. Bromos sterilis Ger. A&gilops Matthiolo forte ].B.

Great wild QOat-grass, or Drank.

Line 16. Tritico: Triticum: see above Cap.13, line 27.

Line 17. Lolio: Lolium: see above Cap.21, line 9.

Line 17. Hordeo: Hordeum: see above Cap.7, line 23.

Line 17. ALgilopis: Agilops: see above Cap.21, line 15.

Line 18. Lente: Lens: see above Cap.13, line 32.

Line 18. Aracum: Aracus.
[C.T.& M. 189} Vicia cracca (L.), Tufted Vetch; a species of the
Vicia genus of the Leguminose or Pea family.
B.& G.-W. 206: B.& H. 120: Linn.Sp.P!l. 735:
Syn.Meth.St.Br.321: H.P.902: H.P.III - no ref.: Tri. - no ref.:
Cat.Angl. 25 with a ref. to see Vicia 304-305: Camb. 44.
H.P.902:

Arachus Vicie species.

Vicia sylvestris sive Cracca major Ger. Aracus seu
Craccamajor Park. Vicia vulgaris sylvestris semine parvo &
nigro frugum J.B. Vicia semine rotundo nigro C.B.

Strangle Tare or Wild Vetch.

Vicia segetum cum siliquis plurimis hirsutis C.B. Vic.

1542  However, Ray does not mention this species among the grasses in Calalogus

Anglice.
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parva sive Cracca minor cum multis siliquis hirsutis J.B. Vic.
sylvestris sive Cracca minima Ger.emac. Small Wild tare or

Fine Tare. Aracus sive Cracca minor Park.

Line 18. Securinum: no reference to this as a plant in any of the sources.

Line 19. Aparinem: Aparine: see above Cap.9, line 67.

Lines 20-36. Heec experimenta .... ut superius ostendimus.
In these two paragraphs Ray expresses his doubts on the

transmutation of the species given as examples in lines 9-19.

Line 23. ph@nomenwn assignandis ....: again an example of Ray’s

occasional use of Greek; although here he is only using a single

letter, we must assume that it is used deliberately.1543

Lines 26-27. Lolium: Lolium, for which see above Cap.21, line 9, occurs

five times in these two lines.

Lines 26-31. Tritico: Triticum, for which see above Cap.13, line 27, occurs

six times in these lines.

Lines 28-31. Agilopem: A£gilops, for which see above Cap.21, line 15,

occurs four times in these lines.

Line 34. Nec dubium est quin semina plantarum .... : he comments on the
dormancy of seeds, which he has discussed at length above, w

superius ostendimus. 15+

1543  See also above Cap.15, line 15, for Ray’s use of Greek in Historia Plantarum.
1544  See above Cap. 13, lines 58-75.
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Line 37. Verum quanvis experimenta allata incerta .... : Ray continues with

proof of transmutation of species.

Lines 40-68. E Brassice floride semine sato Brassicam capitatam sepius
enatam .... Iriaaut quatuor grana Avenacea undique perfecta enata
sunt. In these lines Ray gives trustworthy examples of
transmutation of species.

The majority of Ray’s examples are taken from the Brassica family,
although as he says in the last paragraph of this section,
transmutation occurs in other genera too. His transmutation is, as he
says, a degeneration into the wild or original form - sed hujus
semen denuo satum degeneravit in vulgarem apertam levam

Brassicam. This occurs because of frequent cross fertilisation

between closely related species.1545

Line 40. Brassice floride: Brassica florida: see under Brassica above Cap.9,
line 113.
Cauliflower is a subspecies of Brassica oleracea, a species of the
Brassica genus of the Crucifere or Cress family.
H.P.795:
Brassica florida Ger. cauliflora C.B. multiflora J.B. caule
florida Park. Colliflower.
H.P.III - no ref.

Line 40. Brassicam capitatam: Brassica capitata: see under Brassica above

Cap.9, line 113.
Cabbage is a subspecies of Brassicaoleracea, a species of the

Brassica genus of the Crucifere or Cress family.

1545  See notes above Cap.21, line 5.
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Line 41.

Line 42.

Line 42.

H.P.794-795:
Brassica capitata alba].B. C.B. Ger. Park. White Cabbage.
Brassica capitata rubra. ].B. C.B. Ger. Park. Red Cabbage.
H.P.III - no ref.

imo Brassice species omnes satione in se invicem transmutari
affirmat R. Morisonus, & experimentis probat: for Brassica: see
above Cap.9, line 113. Ray cites evidence given by Robert

Morison.

Brassicee tophose: Brassica tophosa.

[C.T.& M. 72] Brassica nigra (Koch), [ Sinapis nigra (L.)], Black
Mustard; a species of the Brassica genus of the Crucifere or Cress
famly.

B.& G.-W. 158: B.& H. 36: Linn.Sp.Pl. 667:

Syn.Meth.5t.Br. - no ref.: H.P.796: H.P.III - no ref.:

Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.

H.P. 796:

Brassica fimbriata C.B. tophosa J.B. Ger. nigra Dod.

ad Reverendissimum Episcopum Londiniensem D. Hen. Compton:

seeds were frequently sent back home by travellers at this time. As
Hadfield says, ‘Bishop Compton, too, received a number from the
Rev. John Banister, perhaps the first of the long line of missionary

botanists’.1546

Compton, the son of the second Earl of Northampton, was:
a soldier in 1660, ordained in 1662, and made Bishop of
Oxford in 1674 and then of London in 1675 - had been
suspended by the High Court of Ecclesiastical

Commission in 1686 for refusing to inhibit John Sharp,

1546  Hadfield: 142.
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afterwards Archbishop of York. Deprived of the exercise
of his functions, but not of the temporalities of his see,
he had devoted himself to the planting of his gardens at
Fulham, and with the aid of an expert gardener, George
London, had successfully established many rarieties

imported from America and collected the finest
arboretum in England. 1547 Ray evidently spent some
time there and paid a glowing tribute to the ‘M=cenas of

botany’.1548

Line 43. Brassicam tophosam: Brassica tophosa: see above Cap.21, line 42.

Line 44. degeneravitinvulgarem apertam leevem Brassicam:
Brassica vulgaris aperta laevis: presumably this is Brassica

oleracea, the common Brassica, for which see above Cap.9, line

113.

Line 44. Idem dicendum de Brassica florida botryte .... : he gives here an
example of transmutation from cauliflower to cabbage, which was

considered of sufficient importance to lead to a court case.

Line 44. Brassica florida botryte: Brassica florida botrytis: 1549 see above

under Brassica florida (Cauliflower) Cap.21, line 40. Linnzus
Species Plantarum, page 667, gives this as a subspecies of Brassica
oleracea:

Brassica botrytis, Brassica cauliflora. Bauh.pin.111.

Renealm.spec.131.t.133. Cam.epit.253.

1547  See above Cap.18, line 53, for Peter Aram’s apprenticeship in this garden.

1548  Raven: 229.

1549  The word botrytis comes from the Latinized form of Bdtpus, botrys, ‘a grape’,
whence botryo, -ionis, m. ‘a cluster of grapes’, botryodes, -is, adj. ‘in the form of a
cluster of grapes’, and thus, as here, the shape of a caulifower head. [Lewis and Short:
248.]
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Line 45. Brassicam longifoliam apertam: Brassicalongifolia aperta: see above
under Brassica Cap.9, line 113.
In Bentham and Hooker, British Flora, page 36, there is a Brassica
called tenuifolia (‘thin-leaved’); could this be longifolia (‘long-

leaved’) as here?

Line 47. Brassice floridee: Brassica florida: see above Cap.21, line 40.

Line 48. the Heat-houses: an example of Ray’s occasional usage of
English in Historia Plantarum; perhaps it is, like his use of Greek,
for emphasis, or perhaps because ‘Heat-houses’, i.e. greenhouses,
were a new development and the concept was not easily translated
into Latin, except literally.

Greenhouses had originated as a means of preserving
tender plants, ‘greens’, over the winter, containing no heating other
than a very basic stove. By the latter part of the seventeenth century
they were becoming more sophisticated because of the increasiag
number of exotic seeds being brought into the country by

travellers.1550 Hans Sloane in a letter to Ray, written on 11th

November 1684 describes such a greenhouse with much improved
heating:
Mr Watts having a new contrivance (at least in this
country), viz. he makes under the floor of his
greenhouse a great fire-place with grate, ash-hole, &c.,
and conveys the warmth through the whole house by
tunnels, so that he hopes, by the help of weather-glasses
within, to bring or keep the air at what degree of warmth
he pleases, letting in upon occasion the outward air by

the windows. He thinks to make, by this means, an

1550  See the reference to Dr. Compton at Cap.21, line 42, above.
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artificial spring, summer, winter, &c.1551

This particular greenhouse, which was obviously a novelty at the
time, is mentioned again the following year by John Evelyn in his
Diary for 7th August 1685:
to see Mr Watts, keeper of the Apothecaries Garden of
simples at Chelsea where there is a collection of
innumerable rarieties of that sort, particularly beside

many rare annuals the tree bearing the Jesuit’s bark,1552

which had done such cures in quartans, and what was
very ingenious the subterranean heat, conveyed by a
stove under the conservatory, which was all vaulted with
brick, so as he leaves the doors and windows open in the

hardest frosts, secluding only snow, etc.1553

In 1691 John Evelyn published his own design for a heated

greenhouse.1554

In 1690 Hatton, to whom Historia Plantarum is dedicated, visited
and praised this new style of greenhouse at Hampton Court; he said

that the heated house, in which were kept the plants brought from

India by Fagel,1555 was ‘the best contrived in England’.1556
Line 50. Brassicas: Brassica: see above Cap.9, line 113.

Text page 43.
Line 56. Brassice sabaude: Brassica sabauda: see above under Brassica

Cap.9, line 113.

This is the Savoy Cabbage, a subspecies of Brassicaoleracea, a

1551 Correspondence: 158.

1552 Quinine from the bark of the Cinchona tree.
1553  John Evelyn, (ed. E.S. de Beer), Diary.

1554  John Evelyn, Kalendarium Hortense.

1555  Hadfield: 142.

15356

E.M. Thompson (Ed.), Correspondence of the Family of Hatton, Camden Society
N.S., xxii, xxiii.

727



Line 56.

Line 58.

Line 60.

Line 60.

Line 60.

species of the Brassica genus of the Crucifere or Cress family.
Linn.Sp.Pl. 667: Syn.Meth.St.Br. - no ref.: H.P.795:
H.P.II - no ref.: Tri. - no ref.: Cat.Angl. - no ref.: Camb. - no ref.
H.P.795:
Brassica Italica tenerrima glomerosa, flore albo J.B. Bras. alba
capite oblongo non penitus caluso C.B. Bras. Sabauda Ger.
Park. The Savoy Cabbage.
Brassica Sabauda rugosa J.B. patula Ger. Park. An Brassica
alba crispa C.B?

Idem accidit Brassice Sabaude ....: in this paragraph Ray

expresses the belief that the Savoy cabbage will not grow true from
seed in this country but that seed must be imported each year from
abroad. The degeneration he reports is due, not to climatic

conditions in England, but to the fact that highly bred species, such

as modern F1 hybrids, do not breed true from seed.1557

Brassicam apertam: Brassicaaperta.

See above under Brassica Cap.9, line 113. No reference to this as
a separate species of Brassica. Does it mean a species with ‘open’ or
‘loose’ leaves? It is used here as if it were the original or common

Brassica.

Brassicee: Brassica: see above Cap.9, line 113.

Primulee veris: Primula veris: see above Cap.7, line 13.

Paralyseos.

[C.T.& M. 345] Primula veris (L.), Cowslip, Paigle; a species of

the Primula genus of the Primulace® or Primrose family.

1557  Penguin Dictionary of Botany: 182.
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B.& G.-W. 296: B.& H. 289: Linn.Sp.Pl. 142:
Syn.Meth.St.Br. 284-285: H.P. 1080: H.P.III - no ref.: Tri. 9.48:
Cat.Angl. - no ref.: Camb. 98.
H.P. 1080:
Primula veris major Ger. veris odorata flore luteo simplici J.B.
verbasculum pratense odoratum C.B. Paralys