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rXTRODFCTIOX 

Th!' ,Jernsa \el11 artil'hoke, I] elianthu8 t uber08U8 L., is widely known 
hut little used in the United States. It has been l'ecommen<led in the 
past as feet1 for hogs, as a gnrden regetable. and as a fOl'11ge plllnt. 
()Wl' n. large part of the best com-growing soils it will be long 1'e111el11­

f"C'bered as II persistent. weed. It hilS recently taken on new interest
f ~ft-Oll~ the, announcement b)~ the Bureau of St~Uldards (66, 6'7)1 of a 
'-possJbJe method of prodnclllg Jevu]ose from .lts tubers, find because 

of later lnter('f:;t ill its possible y:t1ue as It SOlll'ce of c:ll'bohydrntes for 
,";j alcohol manufacture. 
;:_!: The interest thus nroused calls for it thorough study of the plant, 
<·-Cas there is now a. witlespl'end demand for yarious kjnds of informa­
J tion about it. This bulletin is all attempt to collect and reyie\\- 'what 

ha~ beel) published up to ]927 011 the ,Jerusalem fll'tichoke, to serve 
as It basis for future work. Besides It stllnmary of available litera­
ture, it j ncludes a presentation of the reS1llts of preliminary work 
in the. study of vurieties and suggestions for impron.'mem of varieties. 

1 HnIt" Ilumb('r;'\ in Jl'1I'1'1Jth~81.·~ 1'('1'1'1' to th~ .. T:!ibliogr:1phy," p. ~j• 


.1U:t92"'-3,--1 
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KINDS AND SOURCES OF SUGAR 

Sillce this renewed inteL'est in the J erusa!c'lIl artichoke is ~lue to its 
fm'nishing a sugar. some information about sugars ill general is 
;;iWll. Chemists recognize a long li"t of sugars, but the most commOll 
vf these are sucrost, dextrose, and leyulose. 

Sucrose or cane sugar is widely distributed in nature and is the. 
most readily obtained of all sugars.. It is also the sugllr most widely 
known and extensi \'el y prod uced. It is deri "eel cOllllllercially in the 
Fnited States from sLIgar cane~ the sugar beet, and the maple tree. 

Dextrose is -found in a numbet' of sweet fruits, in honey, and in the 
seeds, leayes, stems, roots. and blossoms of plants. Until recently it 
has been InlOwll comnwl'cially only in the unrefined form as brewing 
sugar, grRpe sugar. and under other trade names. It is an important 
jngTedient of the sirup called gluco~e. It is now on the market in the 
pure crystalline form made from cornstarch. 

Lenllo!:le or fruit sugar is found in many sweet fruits and in honey. 
Heretofore it hus been wry difficult to crystallize and has been made 
in the pure crystallin0 '~ornt only in snlnll qauntities and at, very
high cost. . 

In comparing theiie three sugars their relati\Te sweetness is prob­
ably of greatest interest. Sweetness is not measured by chemical 
processes, but must be clecidecl by tests in tasting by many persons. 
Individual capacities for delicate decisions ns to taste vary !5reutly, so 
that figures expressing comparative sweetIl';!,Ss will vary, etepending 
on the method of conducting the test and on the number of persons 
who pllrticipnte in the tasting. 

Some recent tests of the comparati,-e sweetness of cane sugar and 
lendose nre here ginn. In all cuses the sweetness of cnne sugar is 
taken to be 100. TIl(> rompamtin' sweetness of leYl110se has been 
reported by different i!lYestigntors as follows: 

1021. Th. PaUl (94) ______________________________________ 103 
1!l22. Noel Deerr (.~.3) ____________________________________ 120 
1922. Skinner Ilnd f\ale (LOS) ____________________________ lrlO 
1925. mester, Wood, 1111(1 ,,'alliin (l;?) ___ . _________________ 173.3 
1927. Spengler IIIltI Truegel (112) _________________________ lOS 

Dextrose is consj,\.tt:l'nbly less sweet than orclinnry sugar, corre­
sponding figures for it indicating that it is from 40 to 75 per cent as 
sweet. as cane sugar. 

Leynlose takes up moisture much more readily than cloes Ctllle sugar 
and will therefore. lump more readily, and under e~:treme weather 
conditions of high humidity and high temperature it may liquefy if 
fully exposed to the air. It is also more fioluUe. and the coffeeW 

drinker who might use levulose for sweetening would find no undis­
solved sugar on draining his cup; also cakes and otlWt foods mnde 
with lcvulo!>e would better resist drying out than if oi'ilinary sugar 
were used.~ 

~ EXPeriments .In the production of It'\·ull1.~" ~Iru!l from Jerusnlem nrtirhok..s .ha\'e been 
mild!! b~' the P. s. nt!Jlnl'1'II1~nt of AgriCulture, nnd this project i$ still under im'estigntion
III the Bureau of Chemistry nnd Soils. 
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Leyulose bellI's the same relation to inulin that dextrose does to 
starch. Thus the occurrence of inulin in plants becomes of renewed 
interest. 

Inulin was first discovered by Rose (102) in the rhizome of 
elecampane (hl!1daJ /teZenillll/J) in 1804. It, was first found in the 
Jerusalem artichoke by Braconnot (17') in 1824. It is a form of 
carbohydrate stored. as reserve food by a number of plants. It is 
a white, tasteless powder, slightly soluble in cold water, very soluble 
in hot water, nncl insolublein alcohol. It is found most abundantly 
in plants of the large order Compo::litne~ in which the following 
~peeies are recorded as containing it: ~tl'temi8';a 'Vltlgm'is, Anacljcl'lts 
pY1'etM'1.bII~, .d. ojfi()inm'wn, bNLla heleniwn, Arnica montana., Heli­
an.t1nl,"! tuOel'08'lt8, l'us8ilago fml'fara, Cadina acaulis, A7'ctilltlllJ lappa, 
C'ichm'i!wb -int IIOU8, Leo'lltodon tara;/.'aCll-1n, ScorZOnel'{(I hispa:nica, and 
garden val'ietles of dahlia. Doubtless other plants of this large 
family store their food reseryes as inulin. This carbohydrate has 
also been found in the following families of plants: Violaceae, 
)Inipighilll.cac, Drosel'llceae, Cnndolleaceae, Goodeniaceae, Cnmpanu­
lacene, Lobeliacene, )[yopol'ltceae, Liliaceae, Iridaceae, Amarylli­
daceae, Poacene, and in some Algae, e. g., the genera Neomeris, 
Acetubullll'ill, Botryoplwl'Il, and PolyphysR. This list is far from 
complete for knowll sources, and there must be many plant producers 
of inulin not known at pre:::ellt. 

At the present stage of om knowledge the Jerusalem artichoke, 
dahlia, and chicory al'e the three IJlnnts \Yhich give most promise as 
pL'odueers of inulin. Of these, from the agronomic !>tnndpoint, the 
Jerusalem artichoke seems most suitable for the purpose. 

BOTANICAL HISTORY, DISTRIBUTION, AND NA~IE OF THE PLANT 

The first written notice of the Jerusalem artichoke is given by 
Champlain (~8, p. 107, 117), who speaks of seeing it in the 
,!!,urdens of the Indialls nt !Iullebarre \now Xauset Harbor, Cape 
(od, .Mnss.) on July 21, 1600. He. says: "Ve saw also a great many 
Brazilian benIls, and squushes of yarious sizes, good to eat; some 
tobacco and some roots that they cultivated, which had the taste of 
the lll'tiehoke." He is comparing the flayor of the new roots with 
that of the true artichoke (OY'1ltU'a 8coZ,ymfUlS), a plant belonging to 
t.he s,~U)e natural family. Although this is his first account of 
the plant, he must ha,oe known it from an earlier observation, since 
no tubers could hnve been obtained on Cape Cod at that season of 
the year. It is interesting to note that a day's careful search by 
the present writer around Nauset Hurbor in Xo,-ember, 1925, failed 
to find any plant of Jerusalem artichoke. The soil does not promise 
well for the species, uncI in the 320 years since it was first seen it 
:;eCIl1S to ha,-e elisappenrecl entirely. 

Lucaibt (7'1): who has carefully worked out the history of the 
plant, concludes that it was probably int,'odnced into France by 
Les('l1rbot, It companion of Champlain. The first description is 
by Colonna in 1616 (.)6, p. 13), who figures and describes it from 
the garden of Cardinal Farnese at Rome us a plant yery similar in 

-
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growth and flowering to many of. the present-day sorts as grown 
at 'Washington. D. C. (Fig. i.) The latitude and daily length of 
sunlight at ROIne are those of the northem boundary of Pennsyl­
)'ania. Colomut says the tubers were red. This may have been the 
same sort us that now known in France as Ordinaire. 

Lauremberg ('I::, p. 181) in 1632 gives a more extended descrip­
tion with un illustration. (Fig. 2.) His work was done at Rostoci.:, 
on the sout.h shore of the Baltic Sea. which is in the latitude of south­

" ern Alaska. He showsr:-c------_-_-____-;;---=~ a very different plant 
from Colonna's draw­
ing, yet it is probably 
the same va r i e t y , 
s i nC'e it does not 
bloom so far north, 
his account stating 
that it neyer blooms 
in Germany and only 
occasionally in Bel­
gium following very 
hot sum mel's. He 
says 'I!,he tubers were 
red. 

The Jerusalem arti­
choke seems to have 
reached England in 
1616 or 1617. The 
ear 1 y accounts all 
credit the plant to 
Canada, which term 
then included much 
of what is now the 
United States. Lin­
naeus, who gave to 
the plant the botani­
cal name which it 
still carries, in.his first 
notice, Hortus Clif­
fortianus (77), says it 
is from Canada, but 
later in his Species 
Plantarum (78) he 
o-iyes "habitat in 

FIG. 1.-The orlgln:ll European \-nriety of .Tcrusnlpm nrt!- Brazilia." This mis­
i~~ar us It grew nt Rome. (From Colonna's Ecphrnsls, take was quoted for 

many years, and the 
plnnt was credited by the early American botanists as an introduced 
plant. Asa Gray's earlier editions of his Manual do not 'tank it as a 
nutive plant. It was as lilte as 1883 that Gray (59) concluded that it 
was native to the Fnited States. 

Its range is now usually given as from New York to Minnesota, 
southward to Georgia and Arkansas. Knowledge of its limits as a 
wild plant., howenr, is fur fro111 complete. If found north of the 
regions where it seeds it would seem reasonable to conclude that therfl 
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it. had escaped from Indian or Caucasian cultivation. Surely the 
valley of the Potomac at W"ashington, D. C., is about as thickly 
dotted with colonies of seedlings as are those of the northern tribu­
taries of the Ohio River. 

The name " Jerusalem artichoke" has been a source of continual 
comment, since it is neither descriptive. nor true. The first word hus 
for many yeurs been explained us an English corruption of the 
Italian word" girnsole " meaning ut present sunflower. The resem­
blunce in flavor of the Jerusalem artichoke to the true artichoke has 
accounted for the lutter half of the name. Lacaita. (71) points out, 
however, that our English name 
J'eruS!ll~m artichol~e was first used .,.f' 
by Venner in 1622, which was ,~ 

earlier thun there is any evidence 
that Italians used the word" gira­
sole" for sunflower. Girasole was 
used in En~lund ut thut time for \ . 
the fire opal ancl for the castor-oil 
bean, and may IUlYe been applied 
to tho new sunflower from these. 
The French name ,; topinambour" 
is as incongruous, though smoother. 
It is derived from a Brazilian 
tribe of Indians, some members of 
which in 1607 shared "'ith the new 
tubers the enthusiastic interest of 
Pal'isians. It is also to be noted 
that the French now use the name 
" artichaut de Jerusalem" for our 
sununer squashes of the flat-scallop 
varieties. 

The question of changing to a 
more appropriate name has been 
gi Ye n consideration. Cockerell 
(;37) suggests the present Italian 
name for sunflower, girasole. The 
Gardener's Chronicle, of London, 
En~land, in l!HS appointed a COlll­

. " mittee of three judges to award u 
prize for the best name. This 
award was given for the name 

l~lG. 2.-The slime \'nriety shown In Fig·
"Slll11'oot." Although both of these ure I, but ns it grew Oil the shol'es of 

the Baltic Sea. (l"l"Ilm l'cter Lnurem·names lla \-0 the merit of brevity, berg, 1632) 
objections could be lodged against 
them, as against any other that might be proposed. It seems hardly 
worth while to try to change a name which has been in use for thre'c 
centuries, unless it can be prm-ed that it has led to confusion or that 
it has been a drag on the plant's popularity. Apparently neither can 
be well pt·ored. .Mol'eoyel·, any attempt to establish such a change in 
name would probahly he futi.le, as, if the plant does become:imporhnt 
and popular, it may in unlikelihood be calle(l "choke" in spite of 
whut may be written. Surely objections muy be made to this name, 
but it, too, has the merit of brevity. 
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ECOXO)IIC HISTORY 

The American aborigines of the eastel'll United States and of the 
uppet· Mississippi Yalley used the Jerusalem artichoke as food, and 
outside of its natUl'al range they doubtless cultivated it. Champlain 
found it in gardens on Cnpe Cod and at Cape Ann, Mass. It was 
noted on the St. Lawrence by early Freneh explorers. 

Indian agriculture wns based on three exotic plunts-corn, beans, and 
squashes. The seeds of these annuals had to be stored oyer winter 
and the plants hnd to be cared for to persist. Since this tuberous 
sunflower-the. Jerusalem artichoke-required no care, the Indian 
usually gave it none, hnrvesting the natural crop. In this he is often 
followed by his Caucasian successor. 

Among fhe most adnmced agricultural tribes at the coming of the 
whites were the Iroquois of western New York. Parker (93, p. 105, 
106) was not able to lind any evidence that these people cultivated the 
artichoke, but he says thnt"it often grew spontaneously in the allu­
vial land of their cornfields and wuS eaten raw or roasted for their 
camp dinners or husking parties. .. Some women became especially 
fond of them," he wrote, " and were called' artichoke eaters,' a term 
which sunivcs to-dny among the Seneea." It was then apparently 
knocking ali the. dool' of Indian agriculture yery much as it is at ours 
to-day, and had neycr become an important cultivated plant to the 
Indian, 

Its initial reception by the Europeans was enthusiastic, if we may 
judge by the pruise given by men who wrote of it. Its" marvelous " 
productivity and its general usefulness are often recounted. It may 
well be doubted if this interesli was ever widespread or that it 
reached the lUnss of the peasantry in any country. After a, fewlears 
of enthusiasm its novelty wore off for its new acquaintances, an it is 
not now an important human food anywhere. 

II; hus nevel: lacked admirers, however, and when war or famine 
IUlYe lnid heavy hands on humnnity the question as to why more use 
is noli made of this insiBtent producer is always raised. Toward the. 
end of the Thirty Years' 'Yar, Thuringia. largely fed what men and 
animals wera lett on the Jerusalem artichoke. The popular and 
horticultural press showed increased discussion of this plant at the 
time when Irplancl suffered from the potato disease in the middle of 
the last century, also when French vines were dying from phyl­
loxent, and during and foilowing the W"orId 'Yar. 

Enrope generally has taken the crop more seriously than America 
hilS. Seed catalogues from Scandinavia to Spain hst it, and most 
of the careful scientific work on the plant in the pasli has been 
European j yet too often the attitude of the European cultivator has 
been that of the American Indian. Since it could so well take care 
of itself, not much care has been bestowed on it. The plant has been 
put into out-of-the-way corners~ where the only attentIon given to it 
was to hanest the tubers wllen. wanted. When treated in this way 
it will give small harvests of small tubers. 

In France alone has the crop been Inrge enough to be given. statisti­
cal treatment, which began. in 1903. The figures are given in Table 1. 
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'rAllLEl 1.-~l(,I·('a{J(' aI/II yield, of '/crll,qaiclIl· fll·tieliokcs in Prance 

[Compiled from Stntistique Agricole .<\.nnuelle, ~nuistQre de l'Agriculture, Paris) 

---.- ---,-----,----;----;----.".----,.--.----
Pounds1 ~ . 1\ Pounds:1 -r \ <\. I Pountls ill y IYenr 1 ~ tres per Ul\ro t 1enr ; "" {"res I per Rcre j: ' enr per nere 

--- -~--- ----1'--- 11----:'--­
1 ~3 •.••.•.•! 207,UOO 14,037 1011 ........ \, 247,000 lI,'4ff,'' 1919 ••••.••• 259,000 0,215"'" i 
I\J(}I ........ 245,000 U,tl2S 1012 •••••••• 254,000 H,420 I' 111'20........ 284,000 8,345
1005______ •• 245,000 12,502 IIH3 ........ 2H,OOO 14,430 1921 ........ 278,000 0,431 

lUOtl........ 230,000 6,672 19IL ....... ' 270,000 14,718 1922......__ 288,000 1~,~!40 

1007........ 237,000 8,808 1015-- ......1 268,000 1l.265 I92'J ........ 301.000 ".'" 

1008. ....... 232,000 14.030 1916........\ 200,000 12,449 1924.. ...... 315,000 14,280
jlOOU ........ 250,000 14.048 1017........, 250,000 12,014,1925.".....1 324,000 17.060 
_19_10_._,,_••_._.."-2_40~,O_OO_,._.~~_'i~ ...... _248,000 9,207 \;._19_2_6,_,,_._.._,,_1_3_W_._OOO--,-__1I_,08_1 

It i';; of iuterest to note that artichokes lo~t nry little ground dur­
ing thn war. Potatoes in France lost 113 pel' cent of their acreage 
from 1914 to 1920. 

The map of Jerusalem-artichoke acreage in France shows that the 
plant is grown mainly in the region bOl'c1ering the eorn section to the 
north. It coincides with a pal't of the region of heaviest potato 
production. 

The rnited States has ue\'er plauted any yery great acreage to the 
.Jerusnlem l:trtichoke. Xo American statistics of the crop haye been 
found. It has been recommended mainlv for feeding hogs, but it 
has had to compete with another nntiye ~\.merican product for that 
purpose-Indian corn or maize-and in that competition it has been 
outclassed. The regions of its greatest nse for this purposE: are out­
side the best maize·growing sections. The South and the Pacific 
X orthwest probably grow more than other sections do. 

USEFULNESS OF THE PLANT 

All parts of the plant may be used for feed, forage, human food, 
Qt. for manufactured articles. Some French inyestigators suggest 
the· use of the stalks for fuel and of the pith for holding material 
for free-hand ('utting of sections for the microscope. Some of its 
USes are considered in the following parngraphs. 

AS FEED ANii) FORAGE FOR LIVESTOCK 

The most extensi \'10' use that has vet been made of the Jerusalem 
artichoke is as feed and forage for livestock. Nearly all of the 
French crop of 2,i50,OOO tons (in 1925) was used for feeding cattle, 
sheep, hogs, and horses. This use in Fl'ance was well started half a 
century ago. A writer in the American Agriculturist in 1866 (1) 
speaks almost jestingly of the Frenchman's enthusiasm for this 
" root ~, which" enryone remembers that he used to dig in the old 
::rarden, and ns a boy used to crunch and consider good." PrienI' 
(98) in 1869 Ilnd Delagnrde (J.n in 18i1 tell of its being extensively 
used :for fnttening cattle in Charente and Vienne, two Departments 
of France where it is now an important crop. Beeves fattened on 
artichoke were killed in April, and with "ery i5atisfactory results. 
Jerusalem artichokes were often fed to lambs. imd it is asserted that 
lambs could be thus fattened with the addition of oat straw. In 
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Fmnce these artichokes- are not so freqnently fed to ho~s, and when 
so fed they are usually cooked. Gouin (56) says that 110gs may be 
feel 10 to 13 pounds a day with 9 to 10 pounds of kitchen refuse and 
11/2 pounds of peanut cake. For 10-weeks pigs he recommends 6Y2 
to 9 pounds of cooked Jerusalem artichoke! one-fifth of a pound fish 
meal, and half a pound of peanut cake. In the south of ]J'rance the 
artichoke,; are also fed to work horse::::. The.y are not extensiyely 
used in any other European country. • 

In the rnited States but little careful work has been done· to de­
termine the feeding value of Jerusalem urtichokes. They have been 
recommended for feeding hogs and haw been more used for this 
than for nn}' other purpose. Appnrently hogs have usunlly been 
allowed to han'est the tubers as needed. 

The Oregon Agricultural Experiment Statil)n in 1898 published a 
bulletin, Feeding Artichokes to Pi,Vs (5J). The experiment therein 
reported was based on one-eighth 01 an acre, wluch wus estimated to 
hilve yielded at the rate of 740 bushels of tuber~ to the acre. Six 
pigs were weighed in on October 22 and were kept. on the plot until 
December 11. They were fed 756 pounds of mixed wheat and oats, 
and they guined 24-1: pounds. If it takes 5 pounds of grain to make 
1 pound of gain. us this bulletin estimates, then the plot of arti­
chokes was responsible for 93 potmds of this gain, or ap acre of 
artichokes at this rate would give 741 pounds of pork. Nt' other 
feeding experiments on which to check these results are available. 

Enrard Ilnd others (DO), working in 1925 at the Iowa Agricultural 
Experiment Station, conclude that it does not pay to "hog up" 
Jerusalem artichokes unless some use can be made of the tops for 
forage. 

F. D. Cobul'll (25, p. 11.2-116), in his treatise on Swine Husbandry, 
published in 1877, praises the Jerusalem artichoke yery highly and 
gi\"es examples of farmers who successfully use it. 

The late Joseph C. Sibley, of Franklin. Pa., had probably used 
the plant I1S extensiyely as anyone in recent years. He found it to 
be satisfactory for feed for nearly all the animals of his farm 
(109, 110, 11i). . 

In addition to the tubers, the stems and leaves may be used for 
forage. In regions where maize does not grow well, sunflower is 
used for silage and for forage. Jerusalem artichoke stems in 
Enrope are sometimes cut and cured as corn stoyer is handled in the 
United State:'>, and they are sometimes used to fill silos. 

:l\fottet (8'7), writing in 1926, complains that the stems and leaves 
are too often neglected as a source of forage. He compares the 
food value of the tubers with that of the stems andleayes, as shown 
in Table 2. His analyses show that the parts of the plant above 
ground are richer in three of the food substances but much poorer 
III starches. He says that the tops of Jerusalem artichokes weigh 
from 9 to 14 tons green weight per acre. The yariety Fuseau, 
grown and recommended by Vilmorin-Andrieux, of Paris, as a 
O'arden vegetable, is especially recommended as producing a very 
hea \"Y yield of forage. :Mottet recommends cutting while the stems 
.are green and succulent, und he asserts that repeated cuttings can 
be made for soiling, 
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TABLE;2.-('olllpU/·afi'L'cfoo<1'calueof stems amI, leaves anILo! tl/berlto! Jerusalem 
arf·ichoke, (IS SllO'lVlI· bY all<dyses by Mottet (87) 

Constituents (per cent) 

,---.-----.----.----Pllrts or plont 
Storch 

~ Protein ~ (inulin)l 
____ __ - -_-._----.---~ 1. 91l;:::-:1<i le:~~-~~. __ •_____ •__ • -.-._--__-_-__ __-__ •.J 0.38 2.54 6.47 

'I'ubers___ • __ .....---.----------.-------------.-----------.----1 .11 2. 10 3.10 13.30 

In Hllngat·y sheep and hogs for muny years have been Hllowed 
to forage on the tops and tubers of Jernsulem urtichoke. 

The ngriculturnl experiment station of the State of "\Vashington 
counts sll11f1ower silage as 90 per cent. of the yalue of corn silage. 
Jel1.tsalem artichoke, being not quite so coarse in stem as sunflower, 
and hll\-ing II greater number of slender branches, should make 
n slightly better silage. It is, of course, necessnl'y to take tuber 
formation into account when cutting the tops for silage; and the 
best period rOl' cutting, so that the crop of tubers shall not be lessened 
too milch, IS s611 a sllbjeet ror study. (See U. S. Dept. Agr. Tech. 
Uull. ;")14_) 

AS A WEED ERADICATOR 

Jerusalem Ilrtichoke makes so dense a shade as to smother most 
competing plants. Schribaux (106), writillO' in 1917, gives as one 
Or the important reasons for wider use of this plant that it would 
eradicate weeds from the neglected soils of France. He stutes thnt 
two years of its culture, or one year if it is given good help with 
n hoe, will clenr soil of quack grass. The United States Depart­
ment of Agriculture has recently received a letter from a correspond­
ent at Des Moines, Iowa, ,,,110 reports that the plant is yery successful 
in overcoming quack grass. 

FOR ALCOHOL MA,NUFACTURE 

The tnbers haTe been jm-estignted as 11 source of alcohol. Du 
:Mont (47) in 1877 estimated a yield of 60 to 100 liters per long ton 
of tubers. In the urtichoke-growing region in France, alcohol fac­
tories in recent years IHH'e worked up some of the crop. 

FOR HUlIrAN FOOD 

The Jerusnlem urtichoke hns. had a yaried history as a human 
food. 'Vhen first introduced jlltO Enrope it Will:; accepted with 
great enthusl!lsm, but within less than 20 years after its introduction 
mto Englnnd Purkinson complained that e,-en the poor people 
despised it. It is very doubtful if the "poor people" had ever 
accepted it. Lnurembel'g, writing in 1632 (7:2, p. 131), gives five 
very good I'ecipes for the preparation of the tubers for the table, 
and it would be possible at present to collect u· considerable list of 
published t·ecipes. The vegetable must e,-el'ywhere have devotees 
who continne to use it, but nowhere is it nn importnnt human food. 

Hl3U:! --3i--2 
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K owman (91, I)' lij't~158), writing in 1855, says thut J el'usalem 
nrtiehokes were !ol'medy more extensively used, but adds: U The sup­
position, however, huYing- obtained cl'edence thut these were very 
unhenlthy, tending to produce flatulency und dyspepsia, has ulmost 
sunk them to oblivion," Miller, in the Gardener's Dictionary, 1771 
(84), mentions the slime objections to their lise. 

l\'fl1ch work has been done, without success, in an nttempt to find 
in the digestive tract of the higher animals an enzyme similltl' to 
inulase, which will work on inulin, und some writers have concluded 
thnt tho plnnt hus very little yulue us food on this nccount. Bieny 
(11), in HllO, introduces his paper with the remark: "Inulin is It 

good food; lllany beeves are fattened on it." Yet he finds 110 diges­
ti\'e enzyme capable of working on inulin. The general conclusion 
seems to be that the conyers ion of inulin into lentlose is performed 
in tho stomach by the ucids of the gastric juice. Surplus inulin 
which passes into the intestine may. therefore, in the absence of 
R proper digestin~ enzyme, undt>rgo bactet'ial decomposition. with 
gus £ol'mntion. 

A test of the clig<.>stibility of Jel'lIsnl<.>m urtichoke wns mnde by the 
Fooel ('Ynr) Committee of the Royal Society of England in 1918.3 

A. stanclul'Cl diet contn ining 1 pound of potntoes wns fed to three per­
sons for fi"e dt1)'8, 11Ilulyses of feces being mndc for the last three duyt'. 
This was followed lJy a fi,'e-dny test with the snme diet hnying a 
pound of ,Tel'lIsulem' nrtichoke tubers substituted for the potatoes. 
The whole diet flll'nishecl 3,000 calories per day, 375 of which wus 
derixecl from potatoes or from nl'tichokes, The results showed thnt 
for the first period un average of 96.8 per cent of un the energy in 
thi.' diet was nbsorbed, ns Ilgainst 96.1 per cent for the second period. 

They give the following summary of results: 
It will 1)(> fll'en that the datu show somewhat marked individual Yariations, 

III the cuse of onc subject (B) the substitution of urtichokcs fOl' potatoes had 
pl"Uctlcally no etled nt nil upon the ayailabilit~· of the dietary. In a second 
subjeC't (A) the eltcd WIlS more notcworth~', though not cOl!sidernble i in t~e 
third (e) It WIHi Ilulrl.:etl. 

The experiment II:,! II wholc shows that nrticholws are probably less well 
utillzett than potatol::<, but it shows, ne\'crtheles!:', that they possess reat yalue as 
hUlllau food. 

1'otatocs (Iud artichokes (,lIch contrilmh'\l 12% pel' ceut to the energy COll­
talned In thf' rC,;llecth'e diets. Taking the a\'erllge of three subjects, the 
increased lo:;s of el\e\'gy in the fe<:es of the artichoke period ali compared with 
the potato period was 28 calories pel' individual per day-only 0.8 per cent of 
the cnlorie yulne of the whole diet. 
It is of course impossibll' to decidc what is the absolute digestibility of the 

artichoke .from an expet'iment in whieh it yieldcd a comparnth'cly Slllall propor, 
tion of the whole food Ylline of the diet. It can not, however, be catcn by most 
people in qU!lntities llIueh lIu'ger thUll those chosen fOl' the experimcnt without 
the occurrence of tintulclI('e, III the cnse of subject C, whO, us will be seen from 
the figures, digested evell the potato dietar~' less well than the other subjects, 
the C'OIlStllllptiQn of 1\ smillieI' prollortiolJ of IIrtichokes WOUld, to judge from 
lut('l' expedt'llCe, hnn'! led to reillth'ely better utillzution. 

'.rite experiment shows that when eaten in reasonable quantities artichokes 
can l'eplllCe so well,tI'led II fo()d ns the potato iu a not unsatisfactory manner, 
alltl haye a foo(l Ylilue which is certainly not to be neglected in It time of 
shortage. 

'A COpy of pl'h'l\tf~ nnd cOllthlcntinl l"l'l)()rt No. 46, issued hr the ItoYll1 Soclet~·, 
111111'. 11, 1018, over thl) s\glll\tur~ oC F. Gowltmd HOI)klns, pro(e~sor of b\ocheru\~try, 
('lIl1lhrldgl', .. Thl' ut·tlchokl' liS It source of cnrbohydrnte," WIlS furnlsbed to the DepnrtnH'nt
of Agr!cultun, by t'llitel\ Stlltl'S Senntor H. 1I. HI/well. 
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It seems certain that ordinary methods of cooking ,,-ill give oppor­
tunity for It considerable amount of inulin to be changed to leYliIose 
during tlle cooking process. 

Root and Baker (101) conclude that diabetics can use both levulose 
and inulin to a much greater extent than ordinary sugar and starch. 
Even ,,,W} the insulin treatment there is need for foods that the 
patient can tolerate, bllt the medical profession is by 110 means in 
!lccord in its attitude toward the Jel'usalem artichoke for diabetics. 

The Jerllsalem artichoke is rated ns a low clll'bohydrnte fooll, pre­
Slll1Hlbly 011 H('('Ollllt of the low Ilyailahility of its c!lrbohydrntes tn 
the human digesti\'e system. HeJ1l'(, it is of Some interest to diabetics. 
It is populnr if cooked so as to retain the flnvor. 

Preparafioll.-The tubers which grow wild are often small and irregular, and 
therefore tedious to pare or s('rape. Both for this reason and because of their 
very mild flavor, baking in their own skins is one of the best methods of cook­
ing. TIl"y must be well sCl'ubbed with a stiff brush. 

Bakc!t. Jel"llsa[CI/I, artiellOkcs.-Bnke in skins 30 to 60. minutes according to 
size in [\ slow oven. 'rhey lllllJ' be served in the skins anll eaten with butter. 
Or they may be scrape<1 out with n fork and spoon, mashed, and seasoned with 
snIt, pt.'pper, IIml It little butter or a very littLe creum. ~'hey should be sweet 
and pleasing in flavor, if properly handled. 

BOile!I. J(·/"I/sa[el/l· articllOkes.-The Jerusalem artichokes may be boiled in 
their skins and peeled afterwards. This is one of rhe best ways of preserving 
tlavor. If 1111retl before boiling, the vegetable should be thinly sliced, very 
little wuter should be used, IIml .it should be boiled down almost dry at the close. 
Smllll tubers mill' cook tender in 15 to 20 minutes. Season with butter or cream, 
salt, peppel', and 11 little lemon juice or nutmeg if liked. The flavor is much 
enhanced b~' cooking in milk or in n good meat brotb. Or boil witb a table­
spoon of minced <'Urtot IIml a teaspoon of minced onion to each pound of tubers. 
Or use minced chives, shnllot, leek, or celer~'. 

St'l"Ye the boiled vegetable in crenm or other well-seasoned sauce. Or bake 
in cream sauce with a sprinkle of grated cheese. Or fry it with cbopped leeks, 
celery tops, or parsley in a little I)utter, tHhling white sauce later if desired. 

JerI/salem (lrtieilOkcs en cas8crole.-Pare, place in baking dish whole or sliced, 
cover closely and bake in slow oyen till done, or about one-hnlf to one hour, 
removing the covt'r of the baking dish toward the clo!"e if necessary to dry out 
excess moisture. Season with butter, salt, and pepper. Add grated cheese or 
buttered crumbs or both, when liketJ. 

PrifJd. .Jerll.mlclII, artidlOkes.-Pllre, slice very thin, soak 30 minutes in cold 
water. Dry between towel", drop into very hot oil or lard (at 400° F.), fry 
to n crisp chip. This method brings out sweetness and flayor very well. These 
chips if pl'operly made are lIi'ulilly judged supt.'rior in flavor t~ those made 
from potatoes. 

Jerl/sa./CIlI artichol.cS" -i/1. salad.-The fresh texture of the tubers makes them 
very (lesirable in salnds, and they could prObably be used acceptably in certain 
othel' dishes like chOp sueys !lnd chow mein. From tllis point of view they are 
ypry "imilar to the Chinese water chestnuts. In USing them in salads, peel, 
1'1Iee thin, and dice: serve alone on lettuce leaves mixed with water cress, or 
as a part of a vegetable slIlad composed of tomatoes, cucumbers, onions, peppers, 
and l'adishes, or in other combinatit)ns. S'el"Ve preferably with French dressing. 

Quick JerI/salem artichoke 8oup.-Heat 4 cnps of milk in a double boiler, 
ndd 1 tablespoonful of flonr creamed in 2. tablespoonfuls of butter. Lift out, 
place directly over the fire, nnd let cook to a boil to thicken. Add 2 cups of 
grllted raw artichokes, 11,4 teaspoons salt, one-half teaspoon grated onion, and 
one-half teaspoon chopped parsley. Let heat through for 5 minutes and serve. 

PI/ree of Je"II.~alcm, al·ticltoke.-Boiled tubers may be used in the preparation 
of PUrl'e. Prepllre amI cook just as you would puree of potllto. Jerusalem arti­
chokes give II surprisingly good flavor to soups of this type.' 

• P\'~pnred by tb~ BUr~a\1 of Home Economics. 
• Arlnptcd from Sibley (11)). 

http:artichol.cS
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i<'ricIC JOl"lIs/l1c'l/l. artid/.Oke8,-r~Ht-o\"f~r boil('d tubers lIIUY he mushed, forllled 
Into l)utties, (lippell In egg nnd crum!)s, nnd frlc{l in deep fnt or suut6ed in hutter,~ 

,[arltSlIlwn (N'tichoke 811I'Jjr[,~e.-Parc thE' tubers, cut lengthwise into pieces 
approximately three-fourths inch in size, Dill in E'gg Hnd crumbs. nnd again in 
egg anti crumbs until tll(lroughl~- cont('d, l'ry in tieep fat, until certllin that 
the pieces 111'e thOr()ughly done, The fat must not he too hot 01' the crumhs 
will burn bt'fore the urt!chokl' is cJmpletel~' cooked, Plnce on soft paper in Il 
vun, put in the o\'f'n II short time in 0I'(1el' thnt the fnt IllUY be IIbsol'bed," 

DISADVANTAGES TO BE OVERCOME 

Altogether tho various uses and the hurdiness and productiveness 
of tho plant hn ve mnde enthusiast.ic adyocates of most investigators. 
A very frequent conclusion to a paper on the study of IIeliamtllJUfJ 
tMOe-I'08'l1,s is the suggestion that it should be used much more exten­
sively than it is, lind sometimes an attempt is made to explain its lack 
of populurity, It will be worth while to recount some of these 
['easons, aIld possibly to suggest means of on~rcoming them. 

The .Terusalem nrtichoke is handicapped by being regarded as a 
competitor of the potato, both being tubers, and when cooked it is 
always compared with that yegetable. This is not It just com­
parison, since the two !ire yery distinct in composition and char­
acter, In flavor nnd food Yalue it is much more snggestiye of the 
globe urtichoke lind salsify, members of its own fumi Iy, than it is 
of potatoes. There <;houle1 be 110 competition between the two. The 
Jerusalem ul't,ichoke l1as probably lacked the active and long-con­
tinued campaign for its popUlarization to which the potato has been 
subject. It is eusy to forget that a century and It l1al£ ago horticul­
tUt'III Em'ope was in the midst of nn earnest discussion as to whether 
potatoes were worth growing, Cobbett in England asserting that 
anyone who ach-ocated their culti,-ation was not a patriot. Their 
nWl'its had to be insisted upon and fought for foot by foot. The 
peasantry in places werc subsidized to indnce them to grow and 
use potatoes, so hard was it to chunge food and agricultural habits, 
It is Df interest, too, to note thnt Frnnce in 1920 grew many more 
hl'ctnres of .Tel'nsalem nrtichoke than she grew of potatoes in 1820. 

Bl'sides these difficulties which might accompany any new agri­
('nItul'ul plant, there arc u number of peCUliarities to which agricul­
turnl Pl'!I('ticc mny be adjusted so as to minimize them or even to 
nullify them as disllclnll1tnges, 

Pl'{:ibably first' in these dinrnctel's is the rapid loss of water when 
the tubers are exposed to the fill'. Decaisnc (42) in 1880 pointed

.l! out thnt they lack the corky layer which coyers the potato. This 
&enuses the tlibers to shrivel on exposure to the nil', and mnkes it. dif­

ficult for 11 grocer to handle supplies in the same way as potatoes, 
However, tubl'l's were stored in burlnp bngs in a cold ceUnr at Wash­
ington from November, 1925, to March, 1926, without shriveling or 
other difficulty. The temp~rature never got quite to freezing but 
was alwnys cold. The tubers are also liable to storage rots, espe­
cially to sclerotium diseases, Some Ylll'ieties seem to hold up better 
than others, nnd there may be storage temperatures at which this 
fungus would be quiescent, The French writers agree, however, that 
the tubers are vcry difficult to keep by any common storage methods. 
This has hnd milch to do in deciding the geogmphy of the crop in 

http:enthusiast.ic
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Fl'!lnce. They are planted where the winter is mild enough for 
them to be harvested as needed. As may be said about many phases 
of ont' kn,owledge of the Jerllsalem artichoke, this subject IS still a 
fertile field for investigation. 

Its second charac­
ter to be considered 
is its h a r din e s s , 
which has given it 
the ['eputution 0 f 
being it weed. Exotic 
plants which persist 
only when they are 
properly planted and 
cared for are com­
morly cultivated as 
farm and garden 
crops. Clovers and 
for age grasses be­
come naturalized, but 
they succumb when 
plowed 'nnder. The 
J erusnlem artichoke 
is a nntive pIa n t 
grown as a crop in 
its home I' e g ion, 
where it hns won its 
way in the keenest 
competition for the 
richest lands. In the 
United States many 
inl'mel's in the rich 
alluvinl vnlleys nnd 
on the prairies of the 
:Mississippi Va 11 e y 
are nIl too well nc­
qUllinted with Jeru­
snlem n l' tic h ok e . 
The rea r e valley 
lands subject to over­
flow w hie 11 11 a v e 
grown corn continu­
ollsly for well over a 
c e n t 11 r y . If they 
grew Helianth118 t'll­
bel'o8118 at the begin­
ning it is probably 
growing there yet. 
The In d i 1111 - C 0 l' n FIG. 3.-A plant of white .Jerusalem artichoke grown from
fal'mers' pl'nctice is Australinll, tubers planted the middle of August near 

Wllf;hingtoD, D. C. ~he stem was Dot more than 18not adapted to the inches high and did not bloom 
eradicating of the 
plant. The culti~ation of corn ceases when the crop is "laid by," 
llsnnlly by the nuddle of July. Thus the underground tuber may 
have had its stalks cultivated off or broken one to three times, but it 
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will not hu\'e lost power to grow. "Then the year's cultivation is over 
it is still able to send a. shoot to light and air. It is well able to grow 
under the light shadillg of the Indian-corn crop, and it may be able 
to reach a height of 2 or more feet before frost. It will make a good 
crop of tubers (fig. 3) and will be in goocl condit.ion to continue its 
growth the next year and in succeeding years. This experience in 
limited corn-growing regions has given the plant an undeserved 
reputation as a weed, since such continuous corn c'lllture is very 
limited in extent. 

Where Indian corn is grown in !'otati011. with fOl'llge grasses and 
slllall ~raiD.s, howe\'er, the Jerusalem artichoke loses all its terrors as 
a weect, The writer .is acquainted with a farm in the Miami Yalley 
of southwestern Ohio where there is a strip of yulley land bordered 
by a county road which has been located for about a century. In 
the dense bluegrass sod on this roadside is to be found here and there 
a plant of Jerusalem artichoke. It has neyer been a weed in culti­
vated crops in the adjoining fields, at least not in the In,,t half cen­
tury. It must be remembered, also, that in France the annual 
plantings of more than 300,000 acres are mostly in a rotation. 

The proper time at which to attempt the destruction of this plant 
is when the mother tubers are exhausted and before the llew crop is 
formed. If the plants are allowed to grow freely, the old tuber \vill 
be about spent by the lattet' part of June at 'Yashmgton, D. C. The 
new tubers begin to branch out in the last half of July, but it may 
be some time before they can be used for propagation. If then, 
a ftN' free growth, the plllnt is cut in midsummer, it will be largely 
destroyed at one operation. 

'l'lris is usually what happens in French rotations, some of which 
are as follows: (1) .Terusalem artichoke, (2) oats, (3) clover, (4) 
wheat. The stems growing in the oats are of no serious disadvantage 
and are harvested with the crop, adding value to the oat straw when 
cured. "~hen the clover crop is cut the succeeding year the arti­
choke is completely destroyed. Another rotation is (1) Jerusalem. 
artichoke, (2) spring vetch, (3) wheat, (4) oats. The vetch and 
artichoke' are harvested together. A six-year rotation is sometimes 
followed on better bnds: (1) Jerusalem artichoke, (2) oats, (3) 
doYel', (4) wheat or rye followed by turnips, (5) potatoes, (6) wheat 
or rye and turnips. 

.Another way to avoid the weed menace is to keep the same piece 
of gronncl continuously in Jerusalem artichoke. Yilleroy (119) in 
1869 recounted his experience with about, two-fifths of an acre of 
ground which he had had in this crop for 40 years. After digging 
he plowed and harrowed, picking all the tubers obtainable. The 
plot was then immediately lined off and planted, and all volunteer 
plnnts were treated as weeds in the next year's cultivation. He ma­
nured the. plot e,'ery other year and got ~n amiual yield at the rate of 
about 6 tons of tubers to the acre. He llltended to keep up the plan 
while he lived. There are .records of other fairly satisfactory con­
tinuous culture plantings in France. This method, if successful, 
would. be an anomaly to the best farm practice, and it is probably 
not the best way. After all, it seems strange to COlmt as a disadvan­
tage the tendency of a valuable plant to grow too well. This char­
l!cter at least promises well for the ease and certainty of a crop when 
,';anted. 
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Another objection otten l'aised to the tubers as yegetables is their 
irregular ~hape, This characteristic is probably less marked as the 
culture is carried north into a short gl'owin~ season, and it can be 
controlled to a considerable extent by cultural methods. In a plant­
ing of any size the tubers are alWllys much rougher in the outer 
rows, where growth is unrestrained by competition; therefore a small 
garden plot with full sun on one side of nearly all the plants will 
give much rougher tubers than will be tound in the middle of a 
larger plot. Vilmorin-Andrieux, Pnris seedsmen, have put out a 
variety Fuseau (" the spindle )1) which bears elongated tubers much 
smoother than the ordinary sorts, 

:Many varieties, in fllct most of them, scatter theil' tubers in tlH~ 
soil more widely than potatoes as grown near 'Vashlngton, D. C. 
There is very great difference in varieties in this regard, and. the best 
can probably be improre(l upon in future selections. 

Another charnder peculiar to the Jerusalem artichoke among field 
plants is its reliance on length of day tor tuber formation. It will 
not form tubers dUl'lng tlie long days of summer, but will make 
tubers and blo~oms only when the dll,Ys become shorter towarel fall. 
·When placed in an artiJicially sh0rtened day in 1925 at 'Vashington 
it bloomed, formed tubers, and died by midsulUmer.7 

At 'Yashington any variety of potato may be planted in 'very early 
sprin~ or in the latter half of June. These crops will ripen in corre­
~pOn<ljl)g senson, milking an enrly and 11 late crop of potatoes. 
Jerusalem artichoke was plnnted in late :March in 1925, and through 
cold stornge of tubers this planting wus continued at short intervals 
to Aug1lst 15. The yield vllried, hut the whole set of plantings 
formed tubers at the Sllme time. It therefore appears that with our 
present varieties of Jerusalem artichoke there can be only one crop 
in It year. This point of difference is possibly no disadvantage, yet 
it throws the hurvest into late :£all or very early spring, when soils 
Ine most apt to be in poor condition for handling. Frequently there 
are seasons when it would be a decided advantage to have at least 
pnrt of the crop mature n month earlier than at present, 

'Vhet'e hogs are allowed to hnr\Test the crop this lateness of tuber 
formation is often hlll'lntul, especially on heavy soil, which may be 
puddled to its very great injury by the hogs in uprooting the tubers. 

The foregoing seems to be a fnirly full statement of the points 
wherein agricultural practice may be required to specialize to fit the 
Jerusalem artichoke if it becomes worth while to grow the crop 
extensively. None of the adjustments seem difficult to make. 

ADAPTATION AND CULTURE 

REGIO~AL ADAPTATION 

The Jerusalem articl!oke is appare~tIy adapted for growing ?ver a 
large pnrt of the worlds surface. It IS known and grows luxurlUntly 
in all Ot Europe. Perry (95, p. -H) found it being grown in the 
Loo Choo (Nansei) Islands. It is planted in India and throughout 
the temperate regions of the Southern Hemisphere in New Zealand, 
Australia, South Africa, Argentina, and Chile. It has recently been 
tried at aU the experiment stations in Alaska, where it promises to 

7l'he t~st of ,T",ru5nl~m nrtlchokt' in tht' nrtificinlly shortened dny wnll mnde by H. A. 
AUnl'd, of tim BUI:enu of l'lllut ludustry, T.;nited ::ltlltes Depnrtment of Agl'lcultul'e. 



16 TECHNICAL BP.LLETIN 33, 1I. S. DEPT. OF AGRICULTURE 

be R valuable forage addition to the crops of that region. III lati­
tudes equal to its nati\'e habitat, or higher, it grows much as hils 
been described, setting its crop of tubers just before frost. In tt'opi­
cuI regions where all days are short there is yet need of exact Imowl­
edge. Piper' (97, 11. 409) tells of a clisappointillg experience with it 
in the PhIlippines, although other reports from these islands are not 
so discoUl'aO'ing. Freemun and Williams (52, p. 8), writing in 1918 
at Trinidacf under the urge of the slOgilll ,. Food will win the war," 
call it an excellent substit!lte for the potato, whieh is not discussed 
in their paper. They uch-ise planting in sliccession at intervals of 
six weeks through the rainy season, when" 11 supply can be obtained 
for the greuter pllrt of the year." Mncmillan ('i'D, p. J14), writing 
in Ceylon in 1925, says thnt it is there one of the most successfully 
culti \':tted of Tcmpcl'llte-Zone ngetnbles. He states that it renches 
about one-half the height nttained in temperate regions and that it 
matures its tubers in nbout four months. 

Expel'ienee at 'Yashington, D. C.. leads to the conjecture that in 
the uniformly short days of the Tropi~s its growing season would 
:;.hol'ten uncI that two crops or n succeSSlOn of crops could be grown. 
',hnt this length of growing sea:.:on is for different varieties a.nd 
\"hat e~'~et the shol'tet' length of day may han: on yield and tuber 
composlbon nre not known. 

SOILS 

The ,Jernsalem artichoke is adapted to all soils except those too wet. 
It will give a better aceollnt of itself in poor soils than will other 
root and tuber crops. It is called ill France '~the poor-soil beet n 

and is largely planted in soils which would retul'll little in potatoes 
and nothing lit nU in beets. Schwerz (107) says thnt "the Lord in 
His bounty hns not fOI'gotten poor snndy soils, for He gave them 
the Jerusnlcm artichoke nncl spel'gula. l

' One decided ad\'untage of 
sandy soil is that the tubers do not carry so much ndhering earth 
nt hat'vest time. Under extreme conditions in hen"y clay soil this 
has been known to make up 40 per cent of the harvest. Jerusalem 
artichokes repay good culture in good soil as abundantly as any 
crop. 

FERTILIZER 

French und German litel'atme contains reports of a number of fer­
tilizer experiments whieh are fairly agreed that potash is an im­
pOl-tant addition to most soils for maximum returns. Chemical 
fertilizers are npplied in addition to 10 to 14: tons of stable manure 
per ncre. 

PLANTING 

Planting muy l>e done in the full at harvest time, or ut any time 
when the soil can be worked until growth begins ill the spring. 
Probably early spring plnnting is somewhnt better. if the soil is 
heayy.

NO' report of experiments on plantinO' distnnce is nt hand. The 
spacing should yal'~ in accordance wlfh the latitude. In the northern 
peninsula of Miclugan. where the plants reach 6 feet in height and 
do not flower. ther may be plnnted closer than at "rashington, D. C., 
wher~ they often grow 10 feet high and have a corresponding spread. 
Vilmol'in wl'ecolUmends rowS 2lh to 3 feet apart lInd a· spacing of 
12 to 14 inches in the row. Bretigniere (18, p. 17'6-!?00) recommends 
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rows 25 to 30 inches apart and plants spaced 12 to 20 inches in 
the rows and says that 20 to 26 bushels are required to plant an 
acre. 

}"or field culture at. "T"ashington a spacing between rows of one­
fifth of a rod (3,3 feet), with the plants 18 to 20 inches in the row, 
has been found to be vel'y satisfactory. The spacing given for 
IndiaIl corn through the Corn Belt would be well adapted to arti­
choke. In variety trinls at '\Vashington the plnnts 11IlYe been spaced 
in rows two-fifths of n rod (6.6 feet) apart and hliTe been plnnted 
seven or eight plants to the rod of row. 'Vhen so planted on good 
soil they have fully occupied the space and completely shaded the 
soil, und for some varieties the distance was none too grent to lH'oid 
the mingling of tubers from adjacent rows. 

'I'fte planting of whole tubers of the smaller sizes has been found 
very satisfactury, (j or 7 bushels being needed to plant all acre. 
'l'he larger tubers can well be cut into pieces~ as for \>otatoes, when 
the planting would b(' at the rat(> or 5~ to 6 bnshe s to the acre. 
(H('(~ U. S. Dept. Agr. Tech. Bull. 514,) 

CULTIVATION 

Be("all~e of its strong-growing, wide-bl'llnching habit and its large 
hen\')' leaves, the ~Jerusitlem artichoke is doubtless the most easily 
cultivated tuber or root crop to be found in the Temperate Zone. 
No handwork is l1t'eded, and nrte!' July 1 the plnnting- will over­
shadow and kill nny weeds. Monnet (88) recommends l'idging the 
plants when they are. 8 inches high. which is more necessary if 
the soil is damp ill winter: oth(lrwise the tubers nre apt to rot in the 
wet soil. 

HARVESTING 

There is nowhel"(l Il\,tlilable tilly exact recol"Clof the ('ost of hU1Test­
inp:. A llll'g(l part of the crop in the l.7nitecl States has been har­
\'l,'sted by hogs. ~n France the tubers are dug. as needed, "probably 
b)' hund. lind nre fed shortly after diggil.lg. Sibley (110) reported 
that he hud no difliculty in digging the (,l'OP with a potato digger. 
With some of the present-day vllrieties with shortest tuber stems 
it would. :Hlrel)' be possible to obtain a lal'ge propol'tion of the tubers 
with this ma('hil1l'. Theel' is one essential difference in habit between 
potatoes Ilnd .Tentsalem urtichokes which it may be necessary to 
take into ('onsidemtiOll in the matter of mnchin.e digging. The 
potnto yill(> is weak and oft~n hilS died before han·est. The artichoke 
stems are. strong, and p:rowth eontinues to the time of harvest. 
Potato tube/'s thus tClldily scpnmte from the stems and fall apart, 
whil(' the llI'tichok(' tubers form 1\ lnrge ma>:s nt the base of the stem, 
intertwined with tim roots, from whic:h they nre not easily sepamted. 
}foro wod. is thus rcquit'ed in picking ul-tichoke tubei's from the 
tl1l.TOW than in thE' case of potntoes. Arti('hoke tllbers are much more 
subject to dnmage in handling than potatoes, 

YIELD 

80£e\\' i.'xa('t data ar(> a\'uilabl(· in this country that not mnch can 
:-uf('h- be said aR to (h(> yield of J('rnsalelH art'lehokes. In Frnnc(~ 
l'ecOI.:(Is are llIore 1'('1 inble, but they probably ean not be applied entirely 
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to Americun conditions. The figures for llyerage yield given earlier 
(Table 1, p:i) show the returns year by )'ear since 1903. 
Bretigniere (18) gi\'es the lwerage production of France for the 
decade 1911-1920 as :i.2,280 pounds pet acre. The corresponding 
iiglll'o for potntoes IS ubout 6.700 pounds. For severnl reasons it 
would not be worth the time to try to estimate from these figure,:; 
the pl'obllble yields in the rnHed States if the crop "'et'e grown 
~xtensh·ely. (1) In France this yield is made on soils so H~ht thnt 
they am llstlallJY Ilot plnnted to potatoes. In the United ;::;tates it 
will probably be desirable to give the best soils to the artichoke crop. 
(~) II'muce is illrthCl' north thun the rnited States ~will probably 
grow artichokes, und her crop may be lowel: on this account. The 
slime authol' says thllt lI'l'ellch poot'er continuous-culture plantill~s 
gi\'e from 7,200 to 10,800 pounds per acre, the good ('uitures 13,500 to 
21.MO pounds pel' 11I..'re. lI11d that often 27,000 pounds per acre is 
ex('('{'(krl in the best. Mound (88) in 1925 ~ays that with the same 
opportunity und culture th!'il' yield ,,·ill equal that of fot'age beets . 

.As to yields in the rnitctl States, there is surprisingly little thllt 
Clln be saitl. The method of ~I'owing fOl" hogs has not lent itself to 
yield stati5ti(,R. ri'unlly llny figures giYen are e:;timntes, and these 
arc often in bu~hels of un~tnted weight. Sometimes, too, It small 
plot has b('cll gt'OWIl in It garden, and the yield has been calculated 
lip to nn H('re, basis. This is a very ullrelinblt> procedure and usually 
ovet'~tates the (,I'Op, becuu~e gardens an'. usually more fertile than 
.fidds und n. smull plot exposed to sunlight on all sides is llot It fair 
sample on which to compute the yield of un aere. An example of 
this sort of stntistics is found ill the Patent Office Report fol' 1879 
(118, p..~90-W1). Thel'(' had been a distribution of "Red Bra­
zilian" lll'tiehokes irDm 'Yllshington, apparently in one-quarter 
peck lots, and r('tUl'Ilf; from 12 States were published. Ohio reported 
that the 2 qUllrts produ('l'(l 6 bll:-;hels of tubers, which was probably 
not cllle\llated. The reports from other Stntes ran all the way from 
500 bushels per ae1'e from PennsylnlJ1ia. to 4-,000 bushels pel' acre from 
California. Bulletin 54 of the Oregon A~riculturnl Experiment 
Station (:;J) estimat('d itR plunting to yield 740 bushels per acre at 
60 pounds per bu~hel; this would amollnt to 22 tons of tubers per 
acre. 

'1'h(' most ,'alliable fif!Ul'es from the experimental plantings near 
'Ynshington! D. C., nre based on It quarter of an acre planted in 
19:25. This was at the Arlinb>1:on Experiment Farm Rosslyn, Va., 
on ,the" fiats," where the soil has been pumped in from the river, 
TIllS plot would be called good ('omland, but had had no manure. 
The growth wns ~ood, though a whHlstorm in August had partially 
uprooted many of the plants. This plot prodllced at the rate 
of- H: tons of clean tub('rs pel' acre. The soil was decidedly wet, 
and there WllS milch adhering earth. All WllS weighed; then 
selected sllmples were washed and the whole tared for soil, which 
nmounted to 28,7 pel' cent of the whole haryest. 

Predictions are hazardous, but the writer believes that, given the 
Same oPPol'iunity, Jerusalem artichokes will probably yield as heavily 
as sugar be€ts. (See r. f', Dl'Pt. Agr. Tee-h. BlIll. 514.) 

STOR,-\GE 

There is nl1\('h :\'l't to h(' lea riled in regard to sn.fe storr-gc. Sibley 
I'eports thilt he \\,'illdl'()\\,(ltl the tubers al1d then witil It turning plo,Y 
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threw earth O\'er them. They were not more than 6 inches deep in 
tho windrows. The soil cO"ct'ing was not heayy, and the whole mass 
of tubers 'was frozen during the winter. They could be thawed 
before feeding. These tubers would all haye been in growing 
condition at planting time in the spring, since. fl'eezing while under 
the soil does not ha I'm them. 

DISEASES AND PESTS 

In both European and American literature the Jerusalem artichoke 
is described as a plant almost without impodant enemies. Howe,yer, 
in developing an intensi,'e crop plant from the wild in tbe nuth'e 
re~ion of the plant there is the possibility that when large quan­
titl.es are grown some of its hereditary enemies, before unnoticed, 
IllUr become ili1i!~rtllnt pests. Th~ cuft~lre of the artichoke .in the 
UllIted States hus not so far been mtenS1YO enough to test tlus pos­
fiibility. The cOlllpnrati"ely llirge cultures in Frunce are away from 
the plant's formel' pests. 

During the cxp('1'ience with the crop near 'Vashin~ton no pests 
of apparent importance haye dc,·eloped. The most mjurious dis­
ell!;:e IS sciel'Otiurn, which makes a storage rot. This is as troublesome 
in France as here. Becker (5, p. 907-910) notes that P1.LCcinia. 
1te1lamtlti .is nt times n serious pest nnd recommends burning the tops 
and It chnnge of location. A planting at the Arlington farm, on 
ground which hnd produced It crop ill I9:?5. wus badly infected by this 
ru~t in 192G. and the yield was materially 'reduced. 

Insect ltn:ne 0 f all 'ulIdetel'mined pYl'lllid moth IU1\'e been found in 
the tt!bers. at 'Ynshington, but so fur they do not promise to be of any
practical UupOltunce. 

The~'e "would seem to be no 1I10re reason to ieur trouble from pests
than with other crops. 

VARIETIES 

The question of yuri~ties of Jerusalem artichoke seems to be as 
littl~ understood as any phase of the subject. There is also much 
misconception. Apparently the main error is the idea that our pres­
~nt-dIlY yurieties are the product of long-continued and careful breed­
mg. 

Cockerell (:28) in U)19 gi\'(~s descriptions of seven forms with Latin 
trinomials, Ilnd says I. it is practically certain no wilel form has tubers 
us large as the cultimted ones." Lesourd (75) in 1920 reviews the 
rnrietles in Em'openn trnde and adds four other types described by 
Co('kerell, and remnrks that this makes in nil eight nrieties to show 
for three centuries of work on the plant. . 

Neither of these writers l'enlized that probably the wilel types to 
be fOllnd in the llllth'e range of the plant nre to be listed by the hun­
deed thousands nnd that tllere are now probably hundreds of desir­
IIble nU'ieties to 1;0 fotln(l in the wild. Of the Yllrieties mentioned by 
Le~oul'cl~ only three 01' foul' are the product of man-sown seed, and aU 
the rt'ml)inder fire the gift of nlltnre and unimprm'ed b" man. Also, 
if tecimi('al trinomial names are to be ginn to all the" fOl'll1S which 
cnn be described~ the adjective vocabularies of both. the Latin and 
Greek languages will be exhausted before eyen a good beginning is 
made. 

This conception of val'ieties is based on the study of European liter­
ature of the subject, OIl several years' varietal study, most intensive 



in 1924 and l02t5, and on one year's growing of seedlings, The yari­
ety pl,lll1tings ut the Arlington :l'arm now inelt~de lIpw~lr(l of 160 l1\U~l­
bel's, III which, howe\'er, tiwre are many duplIcates, rhey were bUllt 
up in the following manner: 

Since the Jl'rllsHlem artiehoke is .Ilot nati \'e to Europe, und since 
"it does not seed :in the c01mtl'ies on that Continent where most grown, 
it was thOlwilt thnt only It few ,'nrictieH would be found in Europe,
AI~o Enrop~an seedsmcn 11S111111y list thee p1ant lllHler It varletlil name, 
])ealers were selected in France, Genn!lny, Swedt'n, Italy, England, 
ticotlnnd, Ireland, Xew Zl'llland, Australia, and Argcntinlll and 
ordel's were placcd with them, Shipments were received from all the 
European onkl's !Inti ·from two Amitrnlinn firms, These I'c}H'escnt('d 
only It few forms, 

Bi11('o the artichoke is native to the rnited Stutes, the list of C'ata­
logu('s was ('al'cflllly :-;cllr('hcd, and SO dClllers in the United Statcs 
and 5 in CU1\l\dlt were found who listed J'e\"\ll:mlem artiehoke, It was 
"cry rare fOl' un v Ylll'ietal name to be used in theBc etltlllogllcs, yet 
it WIIS conje('tll\'etl that many types might be in the trnde, Accord­
ingly, orders Wl'I'C sent to all firms in the Fnitcd States and C'anlld:t 
<Iuoting Jerul-'nlem Hrtidlokc, .Fort.y-thl'ee orders were deliyel'ed 
:fl'om the rnitNI Stutes lind tlu'co fro111 Cannda, These represented 
It ('~)nsidl,tablc numbel' of ditl'erent yurieties, 

The Vilmorin-Andripux S('ed Co" of I~'ranl'c, n~I'Y courteously 
:,.ent from its bl~eeding gl'ounds 20 \II\l\nmed !:ieedlings whkh seemed 
lllO!;t worthy for trial. 

In Hw fall Qf In:!,! the wl'itel' had an opportunity to spend one 
day in XO\'('mbel' along three crccks in PI'eble County, Ohio, FOllr­
t('ell SOl'tS W('I'O collected in this way, two of which would make fairly 
suC'cet'sful ,'uri('ti('s, ~Fig, 4,) Tcn yurietics were also sent in from 
"lIrioIlS purts of the 1 nited States by persons '....ho hnd bl'eome inter­
ested in the new den'lopments rcgarding the Ilrti('hoke, A few ('01­

ltX'tiolls \\'('rc Jnnde in Hl25, and the (l('}lal'tment has about 50 selec­
tions from its 1925 seedlings, 

Ii'rom thcse "nrious SOUl'ees the "arieties propagated in the depart­
llIent's t'xpC'rillwnts WCl'e acquired, Nearly all of the 1925 numbers 
Wl'I'O f('planted in 19~6, even when il; was v'ery cednin that they were 
duplicuh'H of otllf'l' mllnbers. It iH not the purpose to gi,'e in this 
publication full descriptions of the differ('nt \':\l'icties. on hund, 
though it will be pos~ible to make some gellcrnl observutions and to 
give the chemienleomposition of all of the numbel's grown in 1925, 

The ElIl'OPClI1l "Ilrieties will be considered fh'st. )[eunissier (81) 
in 1022 snys thnt it seems very probable that the type called Onlinnire 
(eomlJlon) by Elll'Opelln seedsmen is the form fi'I'st introduced from 
)Ja:-:-;adltl!'('tts to Europe, If this hi true) it would I:':ecm likely that it 
furni::;hcd the plants fOl' Colonna's illustration. (Fig, 1,) It is very 
floriferous at 1YII:-;hington, D, C" and it has colored tubers, There 
l"eems to be 110 record ns to the somce of the first European inh'odl1c~ 
tion; it might hn "C come 1'1'0111 the St. IAlwrencc region, from New 
Eng-lund, or eren hom ns fnr south as Virginia, It seems to hnve 
been It \'ariety grown by tho Indians. Almost cedninly this vuriety 
originnted from sdf-sown ::eed, 

The ynl'ietiel~ originating from seed in Europe are Pntate (a seed­
ling of 1.889), Piriforlll ( n ~eedling of 1908), Fusenu (It seedling of 
lOW), und probubly the vurlety called Rose, The source of the seed 
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from which these varieties were grown is nor known. A Jetter from 
VilmOI·il1-Anclt·ieux states that the seed which produced Fuseau cnme 
from Egypt and was of unknown parentage. 

The variety called 'Yh~te ImproYNl in Europe and ]'re11ch 'Yhite 
ot' Giant French "~hite Improyed in the rnitcd States has had an 
interesting history. The name was first brought out by Sutton & 
Sons, seedsmen in England, in 1891. Apparently it was the firBt 
white-skinned variety to be sold in Europe, Ilnd it was acclaimed as 
a great impl'o\'(~ment 0\'('1' aU existing forms. Yilmorin-Anch'ieux 
reeeh'ed it from England, so the American name can only mean that 
we may have bought it from Frnnce! not that th(: French had any 
hand in its odgination. .For that rnutt('r Sutton did not grow it as a 
seedlil~ but purcha;;ed it from P. H. Pierce. of St.TDllnstan's ,Nur­
sel'Y, \..:antcrbuI'Y, England, December 24-, 188H. "alt(lL' It PlCrce, 

FIG. ,t.-Tubers of n wild variety col\ectc!l 011 l~our lIlile Creek, Preble County, Ohio,
Norcmller 24, 1024. In size filld smootilUess these are good forms 

'Yl'iting to the Sutton firm January 1l, 1919, says: ,. I raised the 
white J el'usaiem artichoke from a tuberous Tooted Helianthus which 
II fdend of mino (Doctor Brodie) imported from abroad. It may 
haye com() from South America with a lot of other specimens he 
received, but I believe it came from Holland." (Lacaita, 'll.) This 
might seem to be the end of the trail. No assedion is made that l\fr. 
Pierce grew this variety as a seedlin~. though his letter might be so 
interpl'eted but for the fact that lIeU.antku.s t1loe1'os-u8 rarely blooms 
in England and docs not set seed there. 

Tnking up the trail in the United States, it is of interest that of the 
43 purchases made by the department from American seedsmen in 
1925 there were more samples of this yariety than of any other. 
Some of thes() may trnce back to England or France, but it is doubt­
ful if all do. • 
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There is a plot of this variety at )fc)[illau, Mich., which traces 
to It pUl"chn$e It'om It RocHon}, Ill., seedsman in 1896. It mightnl­
ready have been impol"ted from England, but this is doubtful. The 
catalogues of that period of the firm selling it make no claims to 
introduction. 

Whit!) }~lIl'ope was not acquainted with white Jerusalem arti­
dlOkes prior to the Sutton intl'oduction, they are frequently men­
tionell in American publications befot'e 1891. Probably the most 
interesti.ng referpnetl is in the work on l;'ield and Gal'den Vegetables 
of Amel"icn, publi:;hed by Feat'ing Burr in 18G3 (:?O, p. 34). He 
says; 

FOI' It lOll/.{ 1){,l'iotl tht:'l'C WIlS hut a single TnJ'iety ('ult:h'ntt:'d or enm known. 
ReCI.'llt ::cxpl.'rinwnts in the lise of ~e~d as Il mt:'IIIlS of })l'oplIgntion haTe deyel­
o(lt:'d Ill'W kind~, /.{I'('ul'ly \'urying in their size and coIOl:, possessing little of the 
watery ull\1 insipid dllll'lIcter of the Iwretofore grown Jeru>lnlplIl urtichoke, lind 
nearly or quite to(llulling the POtilto ill excellence. 

He then l)1'o(,(Oe<1s to It de:;eription of varieties. He tells of purple­
l';.killnefi, red-skinned, and yellow-skilmed artichokes, all of which 
were improved ~orts. Of the purple he says: "A French variety, 
produced from seed. Tubers purplish rose color; flesh drier ""'hen 
cooked, and finet' flavored than the white. Tariety." Under. Common 
"\Vhite bis description reads: ,; Tubers largl'l' and often irregular in 
Tonn; qUlllit.y watel"}' and somewhat insipid. It is unfit for boiling, 
but is sOll1t'timc>l sel"vt'd baked or ron;:ted. It makes a, very cris}.) 
and wrll-f1uw)l'l'(l pi('kle." Of conrse, we .ha\'e no proof that Burr s 
"Common ,,'hite, the only variety known for It long period,'l was 
the one 110W taliI'd "'hite Improved, though his incomplete descrip­
tion is a('C'lll'llte TOI" that val"it\ty so far as it goes. The department's 
\"Ill'jety trial iucllldrs a· lllllnbH of white varieties, and any of them 
may be the Common "\Vhite of Burr. But since the 'Vhite Improved 
or Giant 11'ren('h White is most widely djstdbnted over the country 
now, it seems mo<:t likely to be the older type. This much at least 
seems certnin-the FI'ench Improved "\Yhite is not It man-sown 
seedling. It lIlay, of course, tmce back to Indian cultivation, or it 
may be It f01'1ll obtllinec1 from tlH~ wild more recently. 

The tubers of this HelilH1thus are the swollen ends of underground 
stems Ot' runners. Thepol'tion of stem which is swollen usually 
amounts to il'om 5 to 10 internodes. The reducec1 leaves, appearing 
as scnles, ure mueh more conspicuous than in the potato. These 
scales in the tuber are opposite nnd make four well-defined rows on 
the sides, The growing Ilel"inl stems as they first emerge from the 
tubers benr opposite leaves for several intel'llodes, usually becoming 
Illtel'llnte in the upper portion of the stems. These underground 
stems brandt t'xtensiYely, so that one runnel' may bear a consider­
able number of tubN'S, 

The uneven surface of .Terusalem nrtichoke tubers is due to II cause 
exal'tly opposite to thnt for the usual roughness of potato tubers. 
In the unp\'en potato the" eyes" or buds are sunken below the level 
of the surface of the tuber. In the smooth .Terusalem artichoke tuber 
the" eyes :, ure ('\'en with the surface, und in the uneven tuber they 
protrude ubon~ it. Potatoes sometimes exhibit this same form of 
tuber, usunlly spoken of by growers as caused by" second growth." 
It mny be partly becnuse of this form of tuber that the weight per 
bushel in ]!'rance is giv(ln us Ilbout 52 pounds. 

http:interesti.ng
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DUl'ing the pel'iod 1!)O6-1908 u fOl'l11 of tllberous'l'ootecl Helin,nthus 
"'liS exploited in Europe as a Vet~y valuable plant for garden nnd 
fomge. It was culled H('lillnti, also Amer'icnn salsify. It pI'oyecl to 
be very similur to a lllt'ge proportion or the seedlings produced by most 
\'ilrieties, with long runners, slender ttibl'rs, und. gi\·ing a low yield. 

A vcr'y similar form wus exploited in this countr·y in 1846 and 1847 
under the nume of Tl,'nnessce hog urtichoke (196, 121). 

'l;AIILE 3.-~11laly::r(,8 of .Jerl/salclII, a.I·tidlOkclJ orowlI· at ArUIIgtol/ B.t[lCI·iIllOllt 
Fal'm, ROSS/l/II, 17 a., 1925 
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ANALYSES SHOWING SUGAR YIELD OF THE TUBERS 

AnalY!:ics showing the sugar production of about 120 numbers of 
.Terusalem artichoke grown at the Adington Experiment Farm nre 
given in 'fable 3.S These analyses were mude on samples from the 
('rop of 1925 and were made in the full of that year, at harvest time. 
The lwerllge weight of tubers shown is the a \'erage in the sample 
l'ent for 11ll11Iy!:'is; it may not be representative in ench case, uS no 
pUlticulnl' pains were taken to dig nn average snmple. The size of 
the figure Ul the levulose ('0111111n is significant, as is also the last 
column, showing the I'Iltio of levulose to total sligar. 

SELECTlON AND BREEDING 

So fur us ('an be lelll'l1ed~ only Olle firm hus engaged in growing 
.Tel'usul(,1ll urtiehoke seedlings-Vilmorin-Andl'icllx &. Co., of Puris, 
ll'runCl\. This {hill has been growing seedlings since 1809, when 
Philippe-Andre, L, de Yihnorin announced at the April 18 meeting 
of the Societe d'Agl'iculturc du Depurtment de lu Seine that he had 
found that seedlillg growing fUl'llished "It means of regeneruting the 
rllce, if therc ~hollld be ne('(l, and perhaps of obtaining varieties as 
interesting as hatl nlready been obtained for potatoes." His SOil, 
I ..ouis ]~. de \~ilmorin. continued the work and on April 20, 1831, 
pl'es~ntcd a memoir to the ~3ltme society, ~howing the variations to be 
outamed. and that the plnnt could be IInproved, He presented to 
the Soeiete Imperiale et Centrale d'Agriculture nt its meeting on 
J\Jnrch 4, 1857, n collection of 28 Yarieties, one representing the orig­
1nnl type with ~7 seedlillgs produced by his father und himself. 
Doubtless it is this ('ollection of which Fearing Burr wrote in 1863. 
Hel1l'Y J",. de Vilmorin continued the same work and frequently pub­
lishcd his results, During his lifetime the edition of the Vegetable 
Gllrden, which was translated by 1Villium Robinson in 1885, wus 
issucd (1f?J). This work contains the following summary of nttempts 
lit improvemcnt of the artichoke: 

}J:qlerlnH'nts made with the "lew of raising impl'l)yed "arietles from seed 
llll\'e hi tbel'to ht'ell nttended with ,'ery unslltisfactl)ry results, From one of 
these experiments we obtained Ii YUl'iety with yellow tubers which haye n finer 
lInll more ngre(>nble tlll,'or thlln the COIIIlJlon kind, but the plant is fill' less 
IJl'odllrtin~. 'rhis \"Ill'ie/y 1IlllY nllSWel' as a kitchen-garden plaut, but is not 
snitllble for e:'itensive or field culture. 

The work was continued by Philippe L. de Vilmorin, who ~rew 
seedlings extensively, and the firlll hus now very extensive plnntlUgs. 
In Table 3, showing nnalyses of yar.ieties grown in the department's 
tests, there are 17 varieties with large tubers having a possible levulose 
pro<luctj·..:n of mOre than 12 pee cent. Fh'e of Yilmorin's 20 unnamed 
seedlings reach a plnce in this list. The careful and persistent work 
of this seed flrlll has been much hindered by the fact that the plunt 
very rarely seeds in Fl'llncc, even in the southel'l1 part. Part of the 
seed used was produced in Corsica. The firm at present conducts its 
breeding work on JCl'usalem artichokes in Morocco. Its list of 20 
seedlings furnished for the department's trials is a very variant a11(1 
interesting .lot. Aside from this work, no reference is found. of llny 
nttempts at seedling production. 

S Tbese nnlllyses nrl' publlahcd bere by the courtesy o( the BUI'r:lll of Stnndnrds, Unlte'l 
!':tllt~6 D"Plll'tment. of ('Qllllllel'c~. TIll' tllllllysCil were Illude by H. F. Jnckson nnd W. B. 
('husc or tile poln rhnctry section, 
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It is extremely douutful wl\rthN' tile Aml'l'iclIl1 Indians grew liny 
sC't'tllings, 'l'ht')~ must IUl\'l' ea \'l'il'd forms of till' plunt north of its 
natural seeding rungc~ but so far as impro\'ell1l'nt. is concernl'd th£'y 
pl'ouably took the- 1)lllllt cnUrely us they found it. 

A brief Hccount of t.he experiellce of the Department of Agrirul­
tUI:e with Olll} year's seedling growing can be gi\'en here, Seed which 

• lind bepn snr('d fl'om seven Vllrl('tlt'S in the crops of 1923 und 1924: 
was planted March 18, 1925, ill fluts in the greenhouse, Between 
1,200 und 1,300 seedlings were grown, which were first potted fl'om 
the s(,NI fluts lind lutel' W('1'e plllnted Qut with spucing of 6,6 by 3.3 
fet't. ThI.'Sl', seedlings might wry well hllY{~ been regarded us so Illllny 
p('t'fel'tly good species, so fur us their ll1ttke-up is concemed, 'rltey 
\'lll'ieci extl'clIlrly :in u11 churllcters. To take the chlll'llc:ter of flower­
ing us un exami)le, the plunting yuried hom exceedingly floriferous 
to thoso which made no {towers Ilt nil, some not en~n showing !l bud 
lit. til)1(' 0.£ frol'lt, Some flowerC!d C!llrly. Some set !l- heuvy ero}) of 
St'NI. Sonw, though flowering heavily, set scarcely uny seed, The 
blossoms vtlried in shade of yellow color~ in size, in shupe, in width 
of ligule, in CXPllllSioll of flower: in coIol' of surrounding bracts; in 
fart, it is more than !\ mere rhetm'icnl statement to say thut no two 
of them wero !llike. An obsen'et' unaccustomed to seeiIlg slight dif­
fel'PJ1('es wOllld hl\n~ ('ollle to this conclusion aiter a, few minutes of 
('xamination of the plunting, 

Forty-nim' sec·tllings hn\'(~ been suyed out of the whole lot for' 
second-yenr trial, und there will probably not develop more thun one 
or two reully good sorts. These 49 seedlings represent three parents, 
but nlOstly nrc from one, which hus been discllssed abo\'e as "~hite 
Improved.

No record has be(~ll found that unyone has done any crossing 
of types. 

IMPROVEMENT PROBLEMS 

It is pluin l then, thllt the Jerusnlem artichoke is an undomesticated 
plnnt. Thern are no YUl'ietil's which desen'e the name" improved" 
in the. SenS(\ thnt human beings hl1\,o done anythin~ to improve them, 
exeepting-in the seedlin~s grown by the house ot Vilmorin. These 
do not I1S yet hn\'c nny mtluenco on the vllrieties grown in Americn.. 
Moreover, tilt, process of seecl sowin~ which thut firm hus followed 
hilS been oceut'l'in~ nuturully throughout the rungo of the plant in 
till" United States on a scnle immensurably greater than uny human 
agency could hope to attain, The Vilmorins huve doubtless grown 
seedlings by mllny thousands, but the plant itself has grown them by 
the hundred millions, with a much broader busis of heredittU'y chur­
acters to juggle with. since at leust the earlier work in Europe was 
bused on seedlinb'S from one variety. 

'Vhut, then, Ill'C the chllructers desimble to be combined into the 
.rCl'usldem artichoke of the futlll'e? If the United Stutes is to grow 
the plnnt more extensively, the Sllceess of the crop will depend on 
('('onomie ndjllstments, '1'1\e basis of selection will be nn attempt to 
find the type which CUll most cheaply produce, inulin. 

It must be cllplible 01' heing hnt'vested by Ill/whinery. The tlndel'ground l'un­
1lt'\,S IIlUst bl' short, I1Il1I the \.uhl'rs must he close enough urouud the bnse of the 
stelll to be bnndleli by potnto·dlgging uUlehine~. 

It llIllst be Pl'o!luctlre. 
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It must be ns high ns possible in inulin content. 
It Is desil'nble to get some enl'Iiel' lllnturing YHl'ietips ill order too lengthen the 

ban'est season. 
How can these cha1'llcters and varieties best be obtnlnecB Obvi­

ously, the first thing- to do is to take adnmtage OI the nat.mally sown 
s('edlings (fig. 4)~ either direct Il'om their wild habitat or from farms 
and gardens where these wild plants hayc been grO\yn. The region 
north of the seeding range of the plant will probably prove as good 
hunting ground as can be found. siuce whatever is growing in these 
regiol1f-: hus probably been taken there by white 01' Indian cultivators, 
amI so has been selected as worth growing. 'Vhen morc is known 
about seeding habits of the best varieties, crossing shonld be done, 
for if It goodfirst-generntion cross is obtained it is then immediately 
nmilablc for growing. The breeding problem will he that of sugar 
cane rather than of the sugar beet, in that the plant is propagated 
vegctati\'ely. In this work or improvement there will be room for 
many collectors and for many hybridizers. 

This searching alllong wild plants for desirable for111s is not quite 
enough, however, e\'en in the wny of seedling growing and selection. 
There mlly be excellent agriculturlll types with chnrncters which 
would 110t nilow tlH'm to reach maturity as wild plants but which 
might be of no disadnmtage in a crop plant The only way to be 
able to study these is to grow the seedlmgs. 

SUMl\IARY 

Ther€' is increased interest ,in the Jerusalem a1'6choke from the 
pos:,;ibility of i~s sel'\'ing as it SOlll'CC of ,lendo$e by a cnr~flll pro~ess 
of l'l"ysta IIi ZlltlOll , ulld us it source of carbohydrates for mnlnng 
alcohol. ' 

It is American in origin, but has been nsed anel studie(1 more ill 
Europe. 

It ('un be used for human food, stock feed, and alcoho] mallufacture~ 
hut- its f.Tue value tor these purposes is not known. 

It has un nn(jeserv!'d reputution ns It ,wed hecause of its hardiness, 
hut, hy propel' rotation anel cultural practices it ('an be kept under 
control. 

It is desirable to get types which nre earlier ana smoother and 
which clust!'r close to the stems. 

The culture of the Jerllsalem artichoke is "ery simBar to that of 
('orn and is no more expensive, except harvesting, ,,,h1Ch is probably 
somewhat more costly than that of potatoes. 

Selection is 011 the bnsis of sngat' cane rather than of sugar beets. 
All tIle Am!'J'icnn varieties are almost certainly wildings, picked 

lip hy tl1(l Inclians or by tIle whites from the forests. The most 
promising jmprovement work wj]l be further exploration of 'wild 
types. 

;,. 
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