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SEEDS AND SEEDLINGS OF BRASSICA.

Object of Investigation.- The cabbage plent, Erassica
oleracea, presentsus with a wider range of varieties than perhaps
sny other cultivated plent. There is no other of our garden vegeta-
bles which gives so many useful forms as it does. In the wild state
it is found on the coasts of western Europe, end persons familiar
only with the gerden forms would, most'likely,_not recognize it.
Seedlings of the wild plant grown in rich soil show great veriations.
Selection of these veristions has resulted in s numbér of races, each
with numerous verieties. At maturity these races differ very marked-
ly in.certein characters. It is not difficult to appreciate the daif-
ference between the green and the red cabbage with greet single heads;
Brussel-sprouts with numerous little heads; broccolis and esuliflow-
ers with the grester number of their flowers in an sborted condition,
incepable of producing seed end borne in a dense corymb instead of in
an open panicle; Savoys with their blistered snd wrinkled leaves;
snd borecoles and kales which come nearest to the wild parent form.
Now the seeds of these races are uniform to a degree. Seen in mass
some are & little lighter or desrker, some are smaller or larger than
usual, but in no case are there any distinguishable markings. As
there are no distinguishable features in the seeds, the question we
ere concerned with is; How soon in the life history of the plants
does differentiation begin.

Races.- We studied representatives of the following species
of Brassica: oleracea, napus, campestris, rapa, and pe-tsai.
Of these the species oleracea presents the greater and most inter-

esting variety of forms. It is well, therefore, to enumerate the
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varieties now recognized. ZTFut first let us say thet the species
other then thet of oleracea were studied chiefly as checks on the
work. Railey gives (1900) the following verieties of Bressica oler-
acea: acephals, kales and collards; gemmifera, Brussel-sprouts;

cepitate, true cebbege, and caulo-raps, kohlrabi.

Ir. Lindley's system of classification, founded on the state
of develcpment of the terminsl snd latersl leaf buds, is the most
satisfactory one from & botenicel standpoint. It follows: I.-All
leef buds active end open as in the wild cabbage, kaie, ete. IE:-AlL
leaf buds active, but forming heads, s&s in Brussel-sprouts, etec.

III.-The terminsl leaf bud slone sactive, formihg 2 hesd, a8 in com-

and broccoli. V.-All the lesf buds sective and open, with most of the
flowers sbortive and succulent, es in the sprouting broceoli.

The races of the cabbage plant furnish a good illustration of
the manner in which 2 single plent may vary in cultivetion, and be
thus adapted to different secsons end uses.- The principal reces will
now be briefly discussed.

KATLE never mskes & head, but only a cluster of loose leaves,
in different sorts besutifully cut snd curled, and often presenting
fine colors. This is & very useful but neglected race.

In the SAVOY CAFBAGES we have the lesves broader, still much
curled and wrinkled but formed into & more or less compact hesd. It
is the richest of &l1 cabbages, end is distinct in appearance and
flavor from the other forms of cabbages. They are late and stend
éevere frosts.

In the CABBAGE PROPER are a grest number of varieties differ-

ing in sesson of maturity, shape of head, etc. MNeny verieties,

mon cabbage, Savoys, ete. IV.-Terminel lesf bud alone active and open,

with most of the flowers abortive and succulent, gs in the csuliflower
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though differing in one point, are essentially the seme. The red
cabbage &8 & class is to be distinguished from the common green cab-
bege. The leaves of the red cabbages sre dark purple and those of
the head bright red. The heads are small, but ususlly very solid,
and are especislly esteemed for use as cold slaw.

In the CAULIFLOWER and BROCCOLI, which are very much alike,
the leaves do not fold, but surround a center which is a mass of .
fleshy flower stems and undeveloped flower-buds,.all so closely
crowded together that their parts are not distinguisheble.

BEUSSEL—S?ROUTS present a curious variation. The stem grows
tall snd, instead of producing & heed at the top, it forms a great
number of small heads , about the size of walnuts, along.the stem.

KOHLRABI shows & remarksble varistion from the normel form
of the species' type as represented by the cabbage. The leaf is

rejected, but the stem, which swells out like & turnip, is the edible

portion. Thus it comes between the csbbage and the turnip.

oo

of encient origin. There is an unmistaksble reference to a cabbage
in & work by Ruelliusm in 1536. De Csndolle divides our present cab-
bages into five types or races,-flat-hesded, round-headed, egg-sheped,

elliptic and conical. There are now perhaps seventy-five varieties

not including the Savoys. Flat-headed Cabbage.- First authentiec
appearance in 1673. There are varieties of this now thet sre re-

markably flet and solid. Round Csbbage.- This is the gearliest known

form of csbbage. It was the principal sort, if not the only one,
known during severel centuries.' About the first known description

is dated 1542. FBge-Shaped Cabbage.- First known mention wes mede in

1726. Not commonly grown. Elliptic Csbbage.- First mentioned in 1765.
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8gid to have come originally from Flanders. There sre now many veri-

eties of this class. Conical Cabbage.- This type is described in
1783, but appears to be identicsl with the Battersea named in 1726.
cabbege is distinguished by the blistered surface of their leaves,
and by forming only a loose or little compact head. Probasbly the
heeding csbbages of the Romans belonged to this elass. In this class

there ere three types and & number of varieties. Spherical-Headed.-

Most cormmon type. Occurs in various degrees of blistering and in a

large number of verieties. Ellipticel-Headed.- This type -has long

been kxmown. Conicel-Besded.- The one form of this type is first

mentioned in French works in 1824.

certein mention of this was made in 1570. All the figures given it
by the early writers are of the spherical-headed type. Oblong- or
pointed-headed types now occur. The solidity of the head and the
perfectness of the form in this class of cabbege indicate long cult-
ure and a remote origin. In this country they are grown principally
for pickling. .

is easily recognized through the great expasnsion of the midrib and
veins of the leaf, and the midrib losing its identity in the multi-
tude of radiating, branching veins. In some plents the.petioles are
winged clear to the base. This race reached English gardens from
Portugsl about 1821, end Americen gardens about 1850. We did not
study this rsace.

cauliflower is not described by sncient authors. It is said to have

been mentioned in 1553 or 1559 and reported as abounding at Hayti
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in 1565. Varieties are essentially of one type, with difference in
size and season, one kind even being purplish in the head.
botanists did not deseribe or figure the broccoli. It was, in s8ll
probaebility, confounded with the cauliflower. The Romens probsbly
knew the plant and describe&fander the name cyma. The first nofice
was teken of it in 1724. All the types now grown have originated

from Italy. Two types can be defined, the gprouting broceolis and the

cauliflower broccolis.

BRUSSEL-SPROUTS, Prassica oleraces bullata gemmifera.-It has
been stated thet Brussel-sprouts has been grown from time immemorial
gbout Frussels in Belgium. The early botanists, however, did not
give it a figure. It has been in general use in Europe for at least
& hundred years, end in 1806 was mentioned &s occurring in American
gardens. Just two classes are known, the Tall and the Dwerf. These
ere distinct in habit and leaf. The origin, in 8l1ll probsbility, does
not dete back very much more than & century, and likely was derived
from & verisble of the Savoy cabbsge type.
verieble cless of vegetable and have been under cultivation from a
most remote period. There is no doubt that some of the varieties of
caebbage known to the ancient Greeks belonged to the kales. I.- The
form of kale known in France as the Chevalier seems to have been the
longest known. This rsce is probably the levis of Cato. There are
neny varieties of this form. II.- There are but few varieties of the

Dwarf Ksles, the best marked of which is the Dwarf Curled. IIIL.- The

Portugsl Kales dirclude two sorts having an extensive rib system.

kohlrabi is mentioned as having lately come into Germeny from Italy.
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some writers believe it to be a cross between the cabbage and the
rape. Probsbly the more correct view is that it is derived from the
merrow cabbage. It may have come from Greece. ZEven though the pres-
ent kohlrsbi hes received its development in northern countries, it
haes & southern origin. The varieties now grown sre the white and

purple, the curled-leaf and the artichoke~leaved.

Botenical History of the Brassica Studied.- CHINESE CABBAGE. -

Two species of this casbbage have resched Europeen culture. They are

Prassica pek choi and Brassice pe-tsai, and are known by their specif-

ic nemes. It was in cultivation in China as esrly as the fifth cent-

ury. The pe-tsai forms an elongated head, rather full and compact,
end the leaves are a little wrinkled and undulate on the borders.
Both species ere annusl plents.
rape.

TURNIP, Bressica rapa.- The turnip is of ancient culture.
Pliny (First century) mentions seven kinds. There are now at least
three forms: I, French turnips, having Smooth end glaucous leaves
and sweet flsvor, and furnishing white, yellow and black varieties.
II, This cless has a large root expanding under the origin of the
stem into & thiek, round, fleshy tuber, flattened at the bottom. Tk
has white, yellow, bleck, red or purple, and green varieties. L,
The tuber in this class is long and oblong, tapering to the radicle.
It seems to be an sncient form. In general the turnip is believed
to have reached Englend from Hollend in 1550, but before this it had
reached the new world. Cartier sowed turnip seed in Cansde in 1540.
There are now perheps forty distinet varieties.

RUTA BAGA, Brassica campestris.- This includes two forms,
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one with white flesh, the other with yellow. The white-rooted form
was first deseribed in 1620. The other form has a more regulsr root,
round or oval, yellow both without snd within. This form is said to
have been introduced into Scotlsnd sbout 1781-'82, and into Tnglend

in 1790.

Kinds in Cultivation.- Cato, who lived about 201 B. C., de-
seribes the Brassicse as: (1) levis having lerge, brosd leaves and

e lsrge stalk; (2) crispa or apiacon having crisped lesves, and (3)

lenis heving & thin stelk snd smooth snd tender, but rather sharp-
testing leaves. Pliny in the first century describes (1) cumsnsg,
with sessile leaf and open heead; (2) aricenum, not excelled in
height but with more numerous esnd thinner leaves,-"the most useful

of 8l1"; (3) Pompeianum, tall, and the stelk, which is thin st the

root, inereesing in thickness es it rises among the leaves, which

are fewer in numbers and narrower, very tender and unsble to stend
the cold; (4) Brutisna, with remarkably large leaves, thin stelk,
pungent flsvor, and thriving =11 the better for cold; (5) Sabellica,
admired for its curled leaves whose tﬁickness exceeds that of the
stalk,-of very sweet flavor; (6) Lacturres, with very large heads,
snd leaves slmost without number, some being round and smooth, others
long and sinewy, (7) Tritisnon, often & foot in diasmeter aend late
in going to seed, and there is mention of two. other kinds now known
to be something other than catbsage.

Upon exsmining verious seed catslogues we found the largest
number of verieties of the cabbage tribe in that published for Haage
snd Schmidt of Erfurt, Cermany. The number of varieties of each
race they have catalogued is as follows:

Cauliflower, B. olersces botrytis ceuliflors . . . 25




Broccoli, L. olergces botrytis cymosa . . . . . . . 16
Cabbage, white, B. oleracea capitgta . L . . . . . 55
Cabbege, red, B. B " AU e e 13
Cabbege, Savoy, E. g ki bullate . 34
Brussel-sprouts,B. : bullate gemmifera . . . 10
Xale, B. 1 acephala . bR 30
Kohlrabi, B. ¢ congyloides (ceulo-rapa) 16
Ruta Baga, Beonapuri yebifere® 0 o obuineioil e n g Y 7
Turnip, B ape hornGensias e e o o e 2]

The above gives & good idea of the relative number of wvarieties

of the different races under cultivation et present.

Discussion of Brassica as a Genus.- Brassica is an old clas-
sical neme applied@ to & genus in the naturel family Crueciferse, whigh
conteins some one hundred species of annual, biennial znd perennial,
mostly the last, herbs, native of the temperate regions of Europe,
Asia end Africa. The flcwers of Brassicse have four petels and four
stamens, the pod is long snd beaked, and the seeds not winged. The
genus includes all the mustards, cebbsges, turnips end the like. It
mey be said that the genus Brassices hes received too little attention
from botsnists. The following classification of the cultivated Bras-
sicee is from Bailey's Cyclopsedia of Horticulture (1900):

A. Plant glaucous-blue when in flower; leaves of floral stem
clasping; flowers various.

B. Leaves from the first more or less fleshy throughout, snd

glaucous-blue even when young; flowers large and creamy yellow, the

petels conspicuously long-clawed snd the sepals usually erect.




sprouts and keale.

Brassica napus, L., LKape. MlNore deeply scalloped
leaves than B. oleracea.

Brassica cempestris, L., Euta baga. First leaves

haeiry; root usually tuberous.

BB. Leaves not of florsl stem, thin and green; flowers

smaller and bright yellow, and petals less prominently clawed.

C. Plant potentially biennisl, folisge firm in texture.

D. Foligge distinctly hairy.

Brassice raps, L., common turnip.

Chinese musterd.

gress, pot herb mustard.

AA. Thole plant green or but slightly glaucous when in flower;
lesves on floral stem not prominently clasping; flowers small and
yellow; annuals.

(This ineludes the mustards end charlocks with which we

did not work.)

Brassice oleracea capiteta, L.- Cabbege in the wild steate

grows on the sea cliffs of western and southern Furope. It is a per-
ennisl plant, sometimes bienniel, with a very tough and woody root,
& diffuse hebit of growth, smd large, thick, deep-lobed leaves in

verious shades of green and red, end more or less glaucous.




The following is & simple classification of cabbages, due to
Bailey:
A. Leaves plain. *
B. Head oblong or conical.
| €. Green.
CC. Red.
BB. Head oblaete or flattened.
C. Green.
CC. Red.
AA. Lesves blistered or puckered. Savoy cabbages.
B. Hesd oblong or conicel.
€. Green.
CC. Red.
BB. Head oblate or flattened.
C. Green.

CC. Red.

Methods of Work.- As a bassis for our work ninety-two varieties
of seed were ordered from J. M. Thorburn and Co., Seedsmen of New
York. It may be well to give a list oflthe varieties with their num-
bers end hereafter to refer to them by their numbers. This ig the
complete list, with the numbers which we used in plenting starred )

KALE, 8 varieties.
1. Jersey Winter. *5. Tall Brown €urled.
2. Siverian, Thorburn Improved. 6. Curled Dwarf Green Scoteh.
*3. Emersld Isle. *7. Tall Green Scotch.

o 1! Striped and Variegsated. 8. Dwerf Brown Curled.
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CAULIFLOWER, 12 varieties.

Thorburn Extra Early Snowbsll. 7. Nonpsreil.
i Large i ¥ *8. Extra Berly Paris.
Denmark. *9, Autumn Giant.

Thorburn Large Early Dwarf Erfurt. 10. Lenormend Giant.
H Gilt Edge. 11. Algiers.
4 Extre Egsrly Dwarf Erfurt. 12. Early London.
BROCCOLI, 5 varieties.
Mammoth White. *4. Eerly Walcheren.

"

Early b. Veitch Self-protecting.

b Purple Cape.
BRUSSEL-SPROUTS, 3 varieties.

Long Island Grown. *2. Improved Half-dwsrf. *3. Improved Dwarf

German.
CABBAGES, 26 varieties.
Succession. *14. Thorburn Irunhesd Savoy.
Express. 15. Large Flat Lutch.
Selected All Seasonms. *16. Thorburn Red Stone Heed.
Esrly Jersey Wekefield. 17. Large Late Drumhead.
A1l Hesd. *18. Denish Bell Head.
Etampes. *19. Early ﬁinningstadt.
Cherleston Wekefield., = 20. Extra Barly Jersey Wakefield.

Stein Early Flat Dutch. 21. Fine Large Late Flat Dutch.

BEarly Vienna Savoy. *22. Green Glazed.
i York. 23. Lafge Early York.
i Spring. *24, Barly Ulm Savoy.
Thorburn Colossal. *25. Red Berlin.

Improved FEerly Summer.  ¥26. Red Danish Oval.




KOHLRABI, 5 varieties.

*1. Early White Vienna. *4. Barly Purple Vienna.
*2, Lerge = "  or Green. 5. % White. "
*3, Purple Vienna.

CHINESE CABBAGE, 1 variety.

%o Pe=Mami
RUTA BAGA, b5 varieties.

*1. Chempion Purple-Top. 4. Thorburn Improved.
¥2, Family. *5, White-Fleshed.
*2z. Laings. .

RAPE, 2 varieties.
*1. English. *2. German.

TURNIP, 25 varieties.
*1. Thorburn Yellow Stone. *14. Yellow Tenkard.

2. Early Purple Top Milan. 15. Cow Horn.

3. Red Top Globe-shaped. 16. Half-TLong White.
i ¥ Shyaned aaf 17. Yellow Finland.
*5. Golden Bell. 18. Yellow Malta.
*6. Barly White Milam. 19. White Tankard.

7. White Strap-leaf. *20. Yellow Aberdeen.
*8. Early Snowball. 21. White Norfolk.
*9. White Bgg. 22. White Model.

¥10. Yellow Globe- *o3, Scaerlet Kashmyr.
11. White French. 24. Egrly Dutch.
*12. Pomeranian White Globe. - *25. Seven Top.
13. Purple Top Munich. .

The first thing done after we received the seeds wes

e
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gelect. the varieties we wished to plant. However, with one exeception,
that of cabbage, the selection was of no great importance. We tried
to select as widely varying types as possible. In the case of cab-
bege, &8 we had no description of the different varieties at our com-
mend, we made in a rough wey four groups. Two of the groups sre dis-
tinguished by plain leaves, one with head oblong or conical, &nd the
other with head oblate or flattened, (AB sbd ABB in classification

of cabbages given sbove); the Savoy cabbages constituted the third
group, and the red cabbages made up the fourth group. We selected
three verieties in each group and, in addition, No. 22 (Green Glazed),
for it was said to be unlike other cabbages in the color snd appear-
ance of the leaf. In s&ll We.selected 13 varieties of cabbage, 12 of
turnip, 4 each of csuliflower, kale, broccoli, kohlrabi end ruta bage,
end gll the varieties of Brussel-sprouts, Chinese cabbage and rapse,
thus meking a total of 51 verieties planted. These were planted in
germination boxes Monday afternoon, April 25. These boxes were set
in a glass case in front of a window in the botanical laboratory‘
room. The turnips wére the first to show through. A few observa-
tions were teken to see the early differences in the seedlings.  On
May 6 the boxes of plants were removed to the open sir and sheaded by
a gunny-sack screen. The work of transplanting was not commenced,on
account of lack of time ahd too much rain, until May 17, on whiech

day all the cebbage was transplented. On the follpwing day all the
Brussel-sprouts and three varieties of kohlrabi were set‘out. On

Mey 19 the fourth vaeriety of the kohlrabi snd the broccoli were trans-
planted. Nothing more wes done until the 23rd, when the remainder

of the plants were set out. These last were in g bad condition when

transplanted, while at the seme time the ground was not in ‘as good
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condition. Thus & difference was brought about, end still exists

(June 22).  This has catged us trouble in our study of the plants.

Observations and Results.- On April 28 several plants were
showing through, especially the turnips. The following observations
were mede on April 29

CABBAGE.- All show through except No. 18. Those farthest
slong ere Nos. 24, 26, and 9. The red csbbages Nos. 16, 25, and <6
are clesrly different from the others in that the hypocotyl and coty-
ledons ere reddish purple in color, No differences in the others
were noticeable..

BRUSSEL-SPROUTS.- No evidence of growth in No. 1. DNos. 2
end 3 are of equsl development. Not distinguishable from cabbage.

KOHLRABI.- All show evidence of growth. Those farthest
slong are Nos. 1 and 4. In Nos. 1 and 2 the hypocotyl is pale greenm,
and in Nos. 3 and 4, purplish.

BROCCOTI.- All up and growing. No. 1 farthest along with No.

next and Nos. 3 snd 4 Jjust showing through.

o

CAULIFLOWER.- All growing. No. 9 farthest along.

KATE.- 411 sbove ground. The hypocotyl is pale green in Wos.

($5]

and 7 and purplish in Nos. 4 and 5. No. 7 is farthest slong, while
No. & is the slowest. |

RUTA BAGA.- Nos. 1 snd 2 sre above ground. No. 1 is farthest
along, No. 5 is raising the crust, and No. 3 shows no evidence of
growth.
TURNIP.- All but Wo. 5 show evidence of growth. No. 6 is

tallest,  'Mos, &, 280, and 25 are slow: Hos. 1,0 8.09 (/10 and 12

are much alike. Nos. 14 and 25 are much alike and are lighter col-
ored then the others.

RAPE.- Wo. 1 is farthest along and is more slender than No.
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2, which has lerger cotyledons and a stouter hypocotyl.
CHINESE CABBAGE.- Growth is good. Hypocotyl very light-

colored and thick. Cotyledons fairly lsrge.

General Observations.- The only plant that showed enough
difference to discriminate it from the other varieties was the
Chinese Cebbage. This was due to the thickness of its hypocotyl, the
rather larger cotyledons, &nd the lighter color of the whole geed-
ling. In if8ll the cotyledons vwere broader than long, bifid with a
broad sinus, lobes escending, rounded, petiolate, unegual in size
snd length of petioles,- the larger cotyledon having the longer
petiole.

Observations of April 30.-

CARBAGE.- Five plents of No. 18 show through. No dif-
ference in the others yet. ;

BRUSSEL-SPROUTS.- No. 1 is bresaking through.

KOHLRABI.- No. 3 does not come up evenly. No. 1 has
larger and daerker-colored cotyledons than has No; 2.

BROCCOTI.~- Nos. 3 and 4 have about casught up with No. &.

CAULIFLOWER. - Shoots of Wo. 9 are lighter-colored than
the others.

RUTA BAGA.- No. 5 is up well. No. 3 is just showing
through.

TURNIP.- No. 6 has the largest cotyledons, while No. 23

has the smallest. No. 5 is just breaking through.

Observations of May &.-
CABBAGE.- Plsnts 3 inches tall. Cotyledons large, snd
one, by reason of longer petiocle, is borne higher than the other.

KXOELRABI.- Leaves- cotyledons- of Nos. 3 and 4 not as
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dark as in the red cabbages.

BROCCOLI.- In Nos. 2 and 4 the hypocotyl is darker than
in Nos. 1 &and 3.

CAULIFLOWER. - Cotyledons of ®o. 8 are not open very well
yet. They are spread out in the others.

RUTA BAGA.- Cotyledons smaller than in the cabbage.
Plents four inches or more in height.

TURNIP.- Badly affected with "damping off".

RAPE.- No. £ is tsller than gny of the other varieties
growing, and it is standing feirly upright.

CHINESE CABBAGE.- Characterized by stoutness of growth,
thick hypocotyl and large cotyledon, both being very light-colored.

No more notes were taken until a week after the work of

transplanting was finished, which brings us down to May 30.

Observations of May 30:-

CABBAGES.- No. 1 has thirty plants, each with two or
three leaves. No. £ has sixteen plants with two, three, four or five
leaves. No. 9 has thirty-four plants with two or three leaves; the
third, when present, is blistered. Nos. 16, with forty-four plents,
&5, with thirty-four plents, and 26, with twenty-five plents, are
alike in that the hypocotyl snd stem is purplish, as are also the
leaf-veins. Fach hes two, three or four leaves. Wo. 5 has twelve
plents, esch with two or three lesves, the largest one of which is
as broad as it is long. No. 4 hess seventeen plents, each with three
or four leaves. No. 14 has forty-two plants in the majority of which
the third leaf is just starting. In Nos. 18, with eleven plants, snd
19, with twenty-eight plants, there are two or three leaves. The two
or three leaves in No. 24, which has twenty plants, show a tendency

to blister, especislly the third when present. No. 22, with thirty-
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six plants, has three or four leaves, and is unlike the others in
that the leeves are shiny, dark green.

BRUSSEL-SPROUTS:- TWNo. 1, fourteen plants, has two,three
or four leaves. WNo. 2, thirty plasnts, and No. 3, twenty-three plants,
nave three and four leaves.

XOHLRABI.- No. 1, with twenty-three plants, has two,
three or four lesves; To. 2, with forty-three plants, has two or
three leaves; No. 3, with thirteen plants, has three or four leaves
with purple veins, and No. 4, with fifty plants, has two or three
leaves and also has purple leaf-veins.

BROCCOLI.- No. 1 has eighteen plents, NWo. 2 has thirty-
four plants, No. 3 has thirty-one plants, snd No. 4 has thirty-six
plents. Each veriety has two or three leaves.

CAULIFLOWER.- TNos. 1 snd 6 have twelve plants each, and
no more then two leaves on the plent. In Nos. 8, with twenty-two
plents, and 9, with seven plants, there are four lesves, of which in
the second pair one is much larger than the other.

RALE.- ©No. 3 has twenty-seven plents; No. 4, twenty-
one; No. 5, fourteen, and No. 7, thirty-two plants. The cotyledons *
are dead, while there is one large and one small leaf In second pair.

RUTA BAGA.- Yo. 1 has twelve, No. 2 has four, No. 3 has
one, and No. 5 has five plents slive. Two leaves are present. They
are pubescent and nearly equal.

TURNIP.- No. 14 has six plants with two leaves; No. 20
has three plants which may not survive on account of "damping off";
No. £3 has two plents; Wo. 25 has twenty-two plents and the third
leaf is just opening; No. 8 hss four plents with four leaves; No. 9
has seven plents and two leaves; Wo. 10 is wiped out by "demping off™y

No. 12 has five plants snd three leeves; No. 1 hes eight plants and
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two leaves; No. 4 has fourteen plants and four leaves, znd Wos. 5 and
6 each have one plant.

RAPE.- DNo.l has six plants alive while Wo. £ has eight-
een. The leaves sre pubescent.

CHINESE CABBAGE.- There are thirteen plants alive.
There are three leaves which are pubescent snd lighter-colored than

rape.

General Observations.- Thefe are approximately 950 plants
alive. The cabbages, Brussel-sprouts, kohlrasbis and broccolis are
far in advance of the others owing to conditions at planting snd can
not easily be compared with the others. In general appearance the
broccoli end cauliflower resemble each other and cabbage. The other
varieties are readily distinguishable. The lesves of Brussel-sprouts
are entire and someﬁhat girculer in outline, and the upper surface is

usually concave. The leaves of kohlrebi are deeply indented, much

longer than broad,and have a pointed tip. It is easily distinguish- -

able from the other varieties. In kale the leaves are more finely
scalloped than in the other varieties and, hence, gre readily dis-
tinguishable. The leaves of ruta bagas, turnip, Chinese cabbage and

rape are pubescent. The Chinese csbbege is readily separated from

the others by reason of its lighter-colored and less scalloped leaves.

Observations of June 18:-
RAPE.- Fo. 1 is in blossom. Flowers yellocw. Leaves
blistery and pubescence disappeering. Plents glaucous-blue. No. 2
is not in blossom, is glabrous end glaucous-blue.
KOHLRABI.- The stem has already commenced swelling out.
CABBAGE.- The leaves in Nos. 1, b, and 18 sre compar-
&bly broader in respect to length then in Nos. 2, 4, snd 19. The

leaves, especially the younger ones, in Nos. 9, 14, and 24 are blis-




tered. Nos. 16, 25, and 26 are practically alike, snd have purplish

leaf-veins.

Observations of June 21.-

KOHLRABI.- The swollen pert of the stem varies in diam-
eter from just starting in Wo. 2, sn -average of 5/8“ in Nao. 4. =1
average of 5/8" in No. 1, up to one inch in one or two cases in No. 3.

RUTA BAGA.- Leaves glaucous-blue, blistery, slightly
pubescent, pubescence disappearing on larger leaves.

TURNIP.- All the plants are pubescént with blistery
leaves except in No. 6, which is not pubescent and does not have
blistery leaves.

CHINESE CARBAGE.- Plants pubescent, leaves blistered,
mid-rib enlarged, very broad and prominent, veins very prominent on
under surface of leaf. Plant ﬁas a low growth.

All varieties needing it were thinned out today.

Final Observations, June 22.- The races of B. oleracea re-
semble each other markedly, likewise the other plents, turnip, ruta
baga, Chinese csbbage and rape, resemble each other. In repe, the
only plant to flower, the leaves of the floral stem were clasping.
In this it resembles the ruta baga and the cabbage tribe. Ruta baga
nearly resembles rape and it would be somewhat hard to distinguish
between them at pfesent. In the turnip the leaves are thin, green,
and hairy. The leaves are thin and green in the Chinese cabbage.
The leaves are hairy but lsck the deep incisions of the turnip, ete.,
end in shape more strongly resemble a cabbage leaf. Its mid-rib is
very broad at the base, the leaf-veins are sunken and very prominent

on the under surface of the leaf, and the leef is notched at the apex.

Thus the Chinese cabbage is a plant distinectly separate from the
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others. In the cabbage tribe, the green cabbage, broccoli, and cauli-
+1lower strongly resemble each other, the resemblance being especially
strong between the two latter. The leaves of cabbage are relatively
broader and shorter than in broceoli, while the leaves of cauliflower
sre of the same shape as those of broccoli. The Savoy and the red
cabbages are clearly differentiated from easch other snd the green
cabbages. The two groups of green cabbage are as yet not easily
distinguishable. XKohlrsbi, Erussel-sprouts end kale are each char-
acteristic and need no further mention.

Summary.- This work on the whole has proven to be both profit-
sble snd interesting, even though carried on under difficulties, the
chief of which wss lack of time. In at lesst two cases no distinet
separation has been made. This could be done in time, which would
also bring out other interesting differences. It seems that this
work can be carried on for some tihe yet very profitsbly. The
plents are now in good shape and it is very likely that some other
person will continue and supplement our work. At the same time we
regret very much our inability to remain snd see the conclusion of
the work on which we have spent so much time and labor. Still we
feel that not a2ll was in vain, that st least a little hss been ac-

complished and that we sre free to go.
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