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FLAX CULTURE 

By HENRY L. BOLLEY 

Culture Conditions in the United States: Fla - cnltUl'e 
U1 Am rica from its introducti 11 t tll pr ·' t time has 

n alon g pl'imitiv lines, The far11 methods hav:> been 
«'I'lH. Hnd ullilltelli~{,l t and th 1' . llt:s hav ) een V Cl' 

Iin ·'." ular, neil tlwt,~ at the prt's(lnt time, the «'rop has no 
p nUHU nt pl[l(' c i.n the Agricnltur . f the cuunt ry. n ­
lil<' t h l' fcn'1ll (,l'OPS, 1hough often yery l' muneri:1tive. it 
11 s nev r iix ·d for its if· hOI in any particular farming 
, mm unity , nor have the farmer mel e a.ll. intelligent ef­
f l't to hav it stay with them as a :r(~ady cro. In each 
rw w lC)(' (1 lil in which it has bf'en introduce 1. it has, at fi1'"t 
yieH d baunt · ou -ly in seed l' fi1)r~, ac l'ding- t o t 1 ..., alld 
, 't h profit to the pro. l11(' r but lat,l' grcHlll ally fail d until 
t he prodncel' has actuall met ,,·ith 10 " w hen tIt Cl cr op has 
b en tropped for g( od, No effe -tive ffort seems to have 
b(~(' a Ie t ,i pro 'e the train get bett l' se d or ne, y ( r-I 

i tj ~" It 11a" bee looked upon as a shOl,t-Ih'ed crop. lIited 
only 0 nw land " and littl ,jf ny, attention has Yel' b()en 
giv ~n til n11 mpts to improv the ra ce or straiu of s ell at 
han Any seed wId 'h would germinat has b en ttl{, cl'it '­

K g uwer qas thoua-ht it of importance to rr \V hi::; 
se d, For one reason or ~ll1uth l' ach community has 

giv n p tIt cultur e quite satisfied that Hle ,rop is " x­
lia .stin" I to s 11 and unremunerative on 01 i land. '1'11us 
th cr p has moved westward, from place to place and 
f1' TIl state to state. so rapidly that it has b en impossible to 
build up any permClIJPnt industry about it, EYen the impl 
rna hinery of tow mills canllot be moved fr III plare to place 
with suffici nt rapidity to keep pace with such a n mad 
crop; and. of COllrse, have not b en and. ean not be expect d to 
persist as payinO' institutions. 

'rhe crop has be 11 kept in existence only because of its 
t\ 0 very Ve lna-ble products whi ·h are always in (lemand, oil 
and fibre. The unstabilitJ of the crop has p rhaps prevent­
ed \meri lall mechanical ingenuity from cominb t the aid 
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of the fibre industry aud it ha about gone to the waH as 
aga inst the "ompetitiou of the cheap labor of foreign 
countri s anci the cotton industry of our own count ry. 
Th r > rema.ins only the knowledge that we O1ll~ e produced 
'ood tic x fibre in this 10uutry, and the PI' s nt use 0 ' the 

crop in he production of s eel for oil purpuses. T his i 
hard t be pIa 'ed un d r t 1e heading of tlax farming r 
cult lr e. (, 3.rtely allY ( f the elements f careful farlll meth­
ous cuter the wOl'k. 'rh crop is la.rgely IlS d as a reJuc I' 

of wild lands or as a ide issu , a '1'0) to sow aiter it i 
too la te to hope f~nr succe s wit h ot he.!' ur the r D'ular farlll 
r ps. 

long with this irregularity and uncertainty as per-
man 'nt u'elJe 'HI crop has 'Ullie a grt!at ,' ) ondary evil. a1­
ua ble a,' the s d ud of the industry lla always b en, 
neith l' oil mills or s ed markets call'xist locally. 'rhis 
mak es it 8asy fur a f w men to gain 'ontr'ol of t 1 'e t and 
oil mark,ts. Indeed. it now appears to be praeti 'ally ill 
th lianet. f a ingle f 'm or trust. 'I ltis. in itself, j uf ­
fi 'ient to ~Teat}y injure th e tl v >}opment of any cr p or 
f aJ'min g int I'(·st. ~llrket c mpptition is a IH c ·ssit.y .f 
deye}oI ment. 

• ' tUl "Dts f special agricultural )l oLle1ll Ite re a lso 
giv n slight attention t ) t lis n e ol e 'ted crop . llltil late 
Yl'Hl" , cientific iuvesti O'atiol1 has c me to the aid of . ecial 
indu t1'i s only upon lirect demand of the peopl. The PI' ­
dUeer,' of fl a.xs ed have apparently 'onsidered tll flax crop 
beyond h 1p and have never tlemal1<.lcd any aid. '-rhey have 
alwuys conten ded that it is "hard" and "e~ .Iu uHtill ~ " IIp­
Oli laml, and the s il u n heeolll ~, " tinx-sick" or " 1 ax­
tired ," t h l-1t is, t al cs on a condition in whi 11 further suc­
cessful cropping to flax i impossihle. IUany l'ontend that 
it also aft ct the soil illj nriously with refcl'en e t the p l' ­
duetion of other crops. The attitude of one 1\ (wilt Dakota 
farm er w n illustrntcs this ·point. The writer wi 11 > t 
r ent some tla~'-sick land f him, UpOll "\"h)('11 to 'n<.1u ,t 
some sp ial flax experiments. '-rhe owner reIn. ,d jll th se 
wOl'lls: 'The flax bu iues is play ~d out. 1 do not want 
to hay anything to do with the crop nor d I want my 
neighbors to see any more uf it on my farm. I don't want 
them to think me a plain fooL:' 

riginal "\Vork at the North Dakota Exper iment ::-5ta­
tion: During a numb r of years study an exp 'ril1lcnt the 
Botanica.l Department f the Nor th Dakot.a Experim ut Bta­
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ti011 ha s fnl1 y esta lisbed the fa t that thi firmly gr und d 
generril helief ( l' 1 r .judice of farm er s against the flax r op 
js w 11 10nn <1 (' 1. It i.' found, however. that the whole t r ouble 
is fl n to pm'nsitism. not t o soil exhaustion or to the accumu­
]( ti m of d elet l'iom; chemical substances in th R il. Th 
dt'f::: ' Is of tll se experiments and stu ies 11 ed not he l' stat-
d [It tbi t Ull/' . 'rhey are recorded in arjolls r eports an d 

bul1('1i 1S of the )J 1'1 h Da Tota Experl11ent Station. It js 
, uffi ei .nt t() state that flax sick soil is casioned by the 

/)'E'. )f a fungus , FlI.'i(I ,t'i l I.)O. lill i , Bol1ey, which may be 
intr dn ' t~d t o l](~' T soil ar as by wa y of the s 1 flax, and 
wh n on ce in the soil pr pag-ates with rapidity, Plax 
plants <Ire d t'stroycd by it at all a n'CS of g:rowth from seed 
tllO C to maturiy. About four years cropping to fia. suf­
fi< ' e. to clestr y the usefulness of the soil for tll('> (J'rowth of 
the -rop. if d esease bearin g s f'd is nsed. The fiax crop has 
al l; b en fOll nd to be . IIbjct to tIl atta k of other destr uc­
tiv . pal'a sitic plants. hut this one alone was found t be 
w;( (>-sprNld in its c1istribntion :md sufficiently destructi ve to 
fnJly n ' 'ount fOl' th (~ tl i ~ a pp("ar[lnr of "flax as a general ('rop 
in a11 hut a fl'\\ ' (f t llp nor1 h\\'e~tern statf's. ,:~~:, 'rile ( ~ommon 

11'I]('t1re of ' ('C'd ('~Tdwn · <lnd the further fact that no ~ ed o 

vHl'lPties of sp r ial merit have ever be n g nerally recog­
nizt'd, hase, in them, clve:, been elcnwnts suffieiently pot ent 
to H "('onnt or the general distribution f the disc::Js<:, Yen 
thoup-h it were n )t aid ed by wjnd, water and other natural 
a gen(' les. 

'rhis. in roug'h, is the outline of the past and pregent of 
f1C1x 'ultnre in Amerira. '{'he peopl sem to he awa l'e1l1TID' 
to the fact that a valnahle crop and. its associated industries 
is abont to [odip from their control. Enough has been done 
by a ff'W persons to E;h w that this not only is nnn :l(' : sary, 
but thHt the crop may with sJi flht effort h made to bcrome 
of the g-reatest importnn 'e both to the farming pnhlie and 
to the l'()TlIllIPr"ial and manufaduring iner .sts of the na­
t iml." '~':I; T ndel' the preS(~llt farmjng status the outlu()k for 
tlw ('l'Op is a gloolllY one indeed. It is only " 'hen the author 

* NOl'th D akota Agricultural Experiment tation : Annual R epor ts for 
1900, 19 01, 1903 , and 1904, bulletins 50 Hn d ~5. 

" North DnkGta Agr icultural Experiment Station Bulletin No. 55, page 
187. See nl ~ o the val'ious /lnnual reports of the N. D. Expr. Sta tion. 

·k '*See bulletins 50 and 55 of the North Dakota Agricultural Coll egt> Ex, 
11('Timl'llt. Sta t ion. 
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SE' s the possible future r-rop through the aiel given by th 
enlightening' r esults of late investiO'ations that any r UHUlen 
future 'u n e c:laill.cd f or it. 

The Importance of the Crop: The importan e of the .J' P 
nf' d not b argued in deta il to th se whu have I ad 1" '\1 e1'­
ienee with it und 1" nditions of su cessful 0'1' wth, b t the 
American farm I', Ol1<~e bayillg ell" Pl1 d a n 011-1 (1) i ] LY cr P, 
do -', not tilk it up a O' in except upon videllt pr oof fc 

wor th. '-£h e fia.'( crop is now ll1Cl k iTl g its If At sf;. n d 0 

Am rir3n . oil, unless illtellig 11t a f,!'l' j 'u]tu1'<:11 111 th OlL r(> ­
store it to a condition of regular p)'odnctivene.·, t hI' m g b Ht 
a large area. The (lUestjon back of the ·tueli S 1 P n \ hi'h 
this r eport is based is: Is tlwr a. t'easOll tl bl pr o p -t hat 
tl is may b done. The answer, lJol,, ' I1 O' to PH~t !list. ry of 
sped and -fibre industry and t o the pl'csc>n t d ma ll< ,1 d. 
sour s f u pply, ma y easily be in th affil'lrwtlv. Til'1' . 
is a lnrge area of the enstcrl1 and (~l:'lltral ·tatf'S in ",rh i 1 the 
crop w~s once suc c es~fully gTOWIl, a Ilel 1 he P}'I 'i{ f~ U f~ a m n se 
everY\\'here ( f prodn<:ts of If'~s meri t sta d ,18 ,~'Uar< ntt'f' of a 
large future Ollsllmption uf I'f'ally merit H'iom: Hnx p r Ol lI Ct~ . 
'rhe American people do n ot we<u' (lh ap clothin g' 01' malc-' 
use of eh ~ap ubstitnt s for any 1>U1'P 0 8 " , rh n nctitions 
are snch as to a110 v selectlon of 111(,1'it or '/1 ' Ii ty , • Hlld 
one ' ....ear cotton, could he have woul nand lill '11 1 hin g f 
first quality. \Vbnt are the merit::; f eotton ('l"lsh. bil.~gi ll tJ' 

anvas, thread, twin e rope, kerchief. , hi1'1iIl 6', l't(' . s con­L 

trasted with the linen products '? \Vhat could the fa rl or 
and stockraiser do with more lins0 d pl'odnl'L' , oil-eake a nd 
oil ? One has only to ask himself suell qUl'stiol1,~ t r ea h 
the assuran ce that thel'C~ would he fI clem. d f )' til e products 
of a real flax industry. ~ll1erica has never b e n a gl' ('~at 
producer of fibre. but en 'mo'h has b " ~n (1 nf~ to ,hov{ that 
the area of possible snccess ul cultivation of the Iiax l' p i 
extensive. Previous to 1870, the growth of th (11'Op f ill's co 
and fibre was wide-spr 'ad thronghout tIt differ e nt ~tate. . 
In the early years following the Revolution, it is ,vl--- ll knowu 
that fine types of fibre were made throng'bout all of 111 \)l'i""1 ­
llal easterll states. Later Peullsylvania, 'feuness e and Ken­
tucky were noted for the fine quality of flax fibre wbi h 
could b produced there. 

*See Eleventh Census, Bu1\et in No. 117, al 0 Dodge on " (i .;oJiul F;I ,l" ! 
Plants of the 'Vorld," Report, No.9, U. S. Department tJf Ag-r. pug 2:.. /;) , find 
Flaxseed Production, Commerce and Manufacture in U. S. Y ar B o k of Dept. of 
Agriculture 1902-pnge 421. 

http:c:laill.cd
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'I'h f oIl -in tn 1 . ""shows the pr ocluet for s ven decenn­
ia l -r ar. s in ' p 1t<4g. D ' w e 11 1260 ::m 1~"'0 the st a tes 

Table o. 1. Flax Products of Decennial Years. 

B Il 1i , ls of ceu. 

I d i ~_ 56') 3 ' " 
_':'=_........-.. ... 
 ; . ! ~! P .( ; 7 ~ 
1859. . _ . . . . .. . _..._... . ' ' ~: t! L7 t " . 0 ,1 ... " 
1 G!L_._ .. _ ....•._......._ ..._ ...... ___.. 1. 7 aO • .J --l b 2. i, i ~ : ~ o'J! 
1 79 __... _ .._ ...._ .... _ ........ ..._ .. _....... 7 , ] 70, ' ,,1 1, 65 ,- Hi 
1 39_ . _._ .. ..... .... ....... . ..._.. __... _. 10,25 0.4 10 241.389 
18!19.-.:::. ...... =.:....-=:::._.. _ .._ .... _ .. _... 19.9 '1 9.-192 

of tlax wer 11lin is, 
'( 11tu'k , Tenn s e " 
t a " ha've om into 

ma.rked PI' nun 'e sin ' e~ thr II 0 h t h pl'orluction of heavy 
see cr ps. ' j ce ] 870 Th fib' :> i llt ustr)" lia. eli . I ut ex ­

pt at a f w local } oint', '£h act" ~ g of the crop for se d 
pr odu t io h (1 ee inrl'eas ,d. t o such ext nt in t h n >wly 
brok n lanos f t h ~ Tnrth v ·t tll£:t t h . {nnual value of t he 
eed r p of NOl't h akota aIl e (' ~ ceeds b. n arly or quite 

u Ie that of all t h st t f l' . uy year previons to 189 . 
T tis st atement alone Sllfiic s to show the great value of this 
cr op if it ol1ld but be fixed a <1 standard crop. The annual 
yield of s . d in th st ate of North Dak ota may be cons l'va­
tiv ly placed at 13 UUO,OUO bu h Is. F or the year 1905 it is 
placed at 15,74311 4: bushels. \\ ith .1: m ~ricans , w ell paint d 
buildin g and appal'atus etc. ar e u matter of natural prid , 
but not a small fl' ad ion of linseed oi is n w us J to that 
\ hich would be used, "ere th market of that product un­
d r th se co liti n8 which aJ'e characteri,tic of a general 
cr op and normal mannf a tm'jn g. Furthermore, Amel'i an 
beef and dnil'Y in tel'e~ts may be said to be almost strang-ers 
to 1 he immells f eedin value of this -rop. The exp rt f 
oil-c~ ke nly indi ate, in a promisory sort of way, the use­
fuln e' of hiR unstahle trop, jf it were 'onverted into a 
stable one. l\Io:-;t European sto~kmen rate oil-eake v ry 
highly as a cattle fo d, mld thjs by-product is 10 k e npon 
as one of the most staple of stock! ods, For r asons not 
clearly understood, American cattlemen do not f ully r alizp. 
the value of this product when use 1 with courser stock­
foods. European farmers also highly prize the effe t of 
barnyard manurf'S from oil-cake f d st ock. It is probable 
that eighty to ninety p "recnt of all oil-cake produc J in the 
U. S. is exported. It is contracted for by brokers at crush. 
ing mills at prices ranging from $10.00 to $] 5.00i)er ton. 



14:4 

*Tho5 who ·sh deta il d figures cun cerning the crop p roduction by 
sta tes, or fig ures snowing px ports and imports. should consult the Yelll" Boe>K of 
Agricua ure, DI . of Sta tistics. 

* "' Offi cial Statis tics Department of Agri llw.re and L aboT. Bismarck, N . . 







Plate 2. Removing t,he seed by the mallet method. at Courtrai, Belgium. 
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computat ions by OranO'e Judd F armer, t hough perhaps not 
more than approximately corr ect as to actual fi::- ur e are 
very conservati e, yet give a fair idea of the sta1 ns of the 
seed crop in the. United Stat s and its distribution as to 
states. 

Table No. 2. Acreage-Yield per acre and Total Prod­

uct in U. S. 

Year. Acres . Per Acre Totnl in Bushels. 

1896 1,1 4 :;.000 11.3 17.402, 0 0 
1897 l,lilO.OOO 9.6 ]0, 9 1, 0 0 
1898 1, 5 -3,000 11.1 17..~1 ,000 
1899 1.679. 00 12.0 2 0 .086. 00 0 
19 00 2, 5 95, no 90 23, 1'2.noO 
I DOl 3 ,01>0 .000 9 .5 29,079, 0 
1903 3.1;') 9. 0 00 4 26,U:19. tlOO 
1904 2,275,000 9.8 2 ~ , 1 90,() OO 

NOT .. - In 1905 th otol sE'ed production of the U nited St ates .va e f ­
mated at 2 8,477,753 , of which North Dakota produced 54.3 per e t. 

Table No.3. Crop by States in 1901. 

State. Acres. 

Wisconsin 47,000 
Minnesota 63 6.000 
Iowa 1 .0 0 0 
Missouri 6 9 0 0 
Kansas 161.0 0 
Nebraska 17,000 
North Dakota 1,4 -2.000 
South Dakota 4 a,oo 
I daho and Montana 75 ,0 0 0 

Yield per Acre. T o ( 1 B hels. 

12 [- 6 4.000 
10.5 6 . i6 0 0 

9 .5 I ,O:! -: 0 0 
4 .­ 279, 0 
5. - R8G. 0 
6.0 102, ( 0 

10.3 14.9,') G. IOO 
7.5 8,5 8, 00 

12 .0 90 ,0 0 

. Table No.4 is taken from the Year B ok of the United 
States Department of A O'rieultnre, and is especiall interest­
ing in this connection as showing the I' bable acreaJ , ~rield 
per acre, total bushels, and value of the crop by states for 
the year 1904. 
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Table No.4. Yield and Value of Crop by St ates in 1904. 


(ates. 
A"l'r:le-e 

Ad ue:tlre Yield 
Per c\ L"f~ 

P roduct iu ll 

Act Bushel s Busl...!. 

'ViIS 'onsi n 35, 4 2 1~.:3 
Mi l1l1eso ta :; 3 7,3 5 G 10. 
Iow: ~ 6 5 ,0 7 10.5 
l\I i S ~OUl' i .. -........ 3 4 .3 4:3 6 .0_ _____ • • • r ••••• • •• • •• • • •• 

.__._.. ..... 
Kan a . 9 &, 055 6.0 
' ehr: sku ............. --•... ..... ­

Sou th D u]' otu ..................
~ 

...... 

Nort h l) ak ola .... ....... ...... ...... 

~Io ll tall . L ._.- ............... -.. .. ­
Id a b .. ......... _........_ .-­
Ol'e~on ...._.-_. 
Ca lifornia ....... --.~.....-.. ---.. ---
Ok luho t~ 

11l<lia u T rr itory............ _ 

niL d Stutes _... _- --_._-....... 


r\ Tl;.-Orangc 
000 }uhh Is. 

1~.3 :!7 7 . 
20 7, 3 5 G 1 0 .0 

1 . ::l3 :~ . 79 ::!. 10.6 
9 ,3 :3 ,1 8 .0 
3 ,72 9 10.7 
2 f ~31 1 :!. 0 
1.0w2 1~ .5 

~ ,ol D:! 12.0 
6 ,240 6 .0 

B 10 , :lf):! 
5. 8 03,445 
68~ , 8 8 
146, 05 3 
-70. 3 30 
B6,28') 

2,07 2 , 5 (; 0 
13,078,1 5 

74,G73 
3fi :3 ,9 

2G.7 L 

1 2 ,7 75 


244, 8 2-1 


\ \'craLlc A\' e"'J~e Fam . Value 
Farm \ alul' Per 

Pri ' (" A 're Ilee. 1. 

III . 1 ) '. 1. 

C (' nts 

ll ~ 
101 
9 

7 
93 

1 0 
!) 

99 
95 

51',. 
10 

99 
3 'i .4-.10 10:2 

2 ,263 ,5 5 10.3 2 3 ,4.00,5~4 ~9 . 3 

,Judd's e imnte for rop of 19 05 is 

Il"lla . 

H .. 1)·1 
:tH .J3 
] 1.88 

6 . 12 
1 0 .:! 

lJlnced 

DCl ll:trs 

3 17, 6 9 
H '1 .47 9 
5 1 ,23 0 
1.f.l.67( 
5 :: 0 .4 7 
86, ~ 9 

5t 

2,On ,l !l 
12,9·n ,4 3 

7U, 38 
215 ,8 15 

32.6 ti :! 
13,5 4 :! 

~4 · ', . 76 
~8 .l ' 9 

23 ,Z38,758 

a t 3D,OO\}, 

I qu te further. statistics as compiled by the ommisiou­
er of Agriculture and Lab 1', Bismarck , N. D., for the y "a.r of 
] 903, in order to show tll yulue of the flaxs e l crop as com­
pared to the crops f 'wheat, oats and barley. Only six 
counties ar here given. ,B"'or data on other counties. per­
sons interested should consult the statistical map published 
by the stat e Department of Agriculture for the year of 1!J03 
and 1H04. By consulting the prices, as indicated in Table 
No.4, or the Dai1y Market quotations, it will be seen that t he 
flax rop of North Dakota easily stands second in import­
anc 

Table No.5. Comparative Crop in bushels in six repre­

sentative counties of North Dakota, crops of 1902. 

COlinty. 

Barnes 

Bottineau 

Grand Forks ...... 

Ramsey ............ ... 

Walsh ... 

Ward 


(bu. ) 
Wheat. 

(1m.) 
lfl ax. 

(bu.) 
Oa ts . 

bu.) 
B :ll'le)·. 

2,416,732 677,812 1.8J5,6~7 6flO,029 
1, 4 93,461 599,319 1,108,979 :! 3.3, 96 
::l,863,812 1,171,385 1,611,63 4 660, :!5 1 

929, 6 69 1,339,321 975,787 4 5 1,541 
3,504,342 1,164,2 86 1,766,05 6 7l9,l70 

148,246 406,406 4 8 8,569 488,S:!:' 

http:1.f.l.67
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.•\s stndi d by eouutl es or dis1ricts in th> s ~cd producin g 
. t a1 -' IIf Ii me: ta and the Dakotas, statistics of yiells b, 
~. ,tH' :'; (lo lI)t II dicate a falljlJO' off either in total bushels or 
lJJ a ' Cl'a u yields p r acre. By insp etioIl, it is found that 
thi. is aIm 8t wholly to be accounted f l' in the lal'~' acrea cr 

of nl? . Jc nd. ' "\ h i h are y et being broken and seeded to this 
Cl' p. A study of statistical tableB, kill l1 y all wed me by 
the Ace ll ll ting Drpa rtme ts of the Great Northern and by 
( 'hil'Cl go an d i\lilwank e railroads1 makes this p 1nt quite evi­
c nt. Th y earl, haul of Haxs "ed from stations and points 
1 lll g' un der fhix cnltnr show a crradual falling off while large 
Lnd ill ereasing lumls are ma.le from thos point near"\ hich 
t J P ' is ,\' '''t 11 n t h virgin soil. Thou~ h som stat whi('h ,null 
IH' d Il e E' tIle sCt'd r op may not ne d it as a rotation crop, 

' l ·~ r <1'e others of mol' 1l0l-thern location which ('an ill afford 
to l os( ~ it f]'om thrir rather short seried rotati n. In the 
nt il'e ]]ol'llH'l'n tier of states, short s asons mak a rather lim­

i t (l l Reri " of crop open to o'eneral cropping. ThiR is Rpe­
eiall , ... true of l\l o11tana, the Dakotas aud l\li11lH-'sota. Th y 
r • > lHlhlr, lly, )oth as to soil and climate, suited to the p1' ­
iud on of linseed. and, for a tim , it has been a VI' 11 1'<' 'og­
ni7.ed product of this r gion. It is a Rh rt :eas n 'rop f 
I~' l'eat value. Its loss fr om the list of crops which can be 

;-; eded npon a u extensi plain will be k "nly felt. And the 
jp liu tries "\"hi('h now depend upon it, if 10 t to this country 
, -ill entail all expense upun all classes of people ill th way 
of lIecesssaries which then mnst be imported. Of these, tlL '\ 
followinn' raw products and manufactured prodn'ts are cvi­
de I t. as to their value to onr people wheu l'imply listed: 
IJillsl~ e(1 oil used as the basis of an paiuts: oil cloths, lino­
1eums, etc.; oil-cake, one of the best of stoek foods; tow, used 
p.xtensiyely ill all uphostelry and harness mal lfaetul'i es, the 
mala go of coarse towelint';s, twine crash cloths, ba'-"giug, etc.; 
paper pulp for be·t linen papers: linen fibre use I ill m.ulll­
facturing all types of twine, rope and best lillon stuffs, as 
table linen, shirting, etc. It is easy to approe iL te the 
yalue of this crop to our coulltry when one consileres the 
simple fact that 20,000,000 bushels of seed: a low l"timate 
for the average annual crop of the U, S., "ill produce ap­
proximately 50,000,000 gallons of oil and 372,500 tons of 
oil-cake. 

Studies at the North Dakota Experiment Station a.nd 
the investigations made while in the flax growin g' areas of 
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he t since the crop is raised only for fibre or for oil pnr­
pos s, it makes slio'ht differen e about the seed, if only that 
useu is reasonably sure to sprout, 1\1 allY hardly s m tf) ap­
pre iate what should be the real ('0\01' and form of tax, eed. 
That fouJl d upon the market and i n Jevnt r s, O'en rall~, is 
mol' 0 1' Ie s injured by moistur , is uever °Taded t a r gn­
larit,Y f form or size, is often. hriveled and scaly , and , it is 
1111 it commonly believed that it is ne ssaril.. impo. ible 
to r em ve the om111on weed . eds. Naturally wh n such a 
belief exists there is not liabl t o be any pure bred lax, but 
the 11e1'al crop must of nee ssity produc a mixtnr weak 
in vit alitv a nd of little eharacter. I fin d that t his trc>atment 
of the 11'3 rop is not a I ne charact ristic of our N or1h­
w stl~ t'lI farmers. 'rhe belief is go 11 l' 1 am ng fl a growers 
th at tll 1'0 t'xi ., ts 110 strains or varieties of flax whi ·h may be 
said 1( aye special merit. 'Vh l' vel' I have o'oU , wb ,ther 
in Europe l' ~\nwri c a~ and have a. ked ",h t i . the best ari ­
t ( f ita r for fiv re, the r eply hH~ almost univer, ally h en; 

" C mm n BIn Blossom is the best. It is all alike or will 
bee me al' e if uiven the same conditions, ' . vVith fi br e 
g l'U \ '1'1':-; t h r cxi ~·ts a persist ,TIt el i ·f that fiax d "t el'iora es 

E' cau:-;e oj a lack f chaug of "oil 1 ChIll .t . and ill )8t of 
t ho.'c wI 0 g l'O\' it for t.he ' ceci, act on tll belief thai variety 

l' nUl ity of s 'l'd hu ' little or llothiu o, 1 c1 wi th the erop 
gTOWll. 'I' l Y ) Ii ,v that fia..'X: is a good crop wHh which to 
subdu p. n ' w ( 1' "il l ]; nds, and whn t.bi i. d 110 'h -.Y f 1 
s .£> th t Il ," Id w ill qu i kly fall t o a mil imnl1l and, t ll l' ­

f r , th 'y lIS(' t h " 'rop with the e~ p . t ati n of r eapin ..., a f' w 
o'oocl . ·ieh. ,dli le t he land is new , then abnnd 11 it. all. ­
gethel' . T b l:C seems to be littl. th ught tlu th -re could. 
b 1 er it in seed improv ement and proper cultivilti n. 

The r esult f 211 this n gathr influenc is that tll crop 
is 1'eih1 cd to a mixture of varieti s and stT ins, and the 
~ri ld. to a minimum of pro(luctiven ss both with l' gard t 
qu, lity of fibr when grown for that purpos and of oil 
when the seed is placed l1pon the marl et. Th lixture of 
se .<.1 str, ins bring'S about unevenncs. f ripening, nne enness 
in height and periods f d ev lopment, which a 'e 'oll w r1 by 
llllmy consClilH'llt evils aU of which t end t weaken th seed 
value. Generally onr farmers take pride in PI' dueing 
s1, k "whether of eattle or grain, a s on as convinced that 
the productiveness is due to breed. Pure breeds, varieties, 
or ra 'es furnjsh a strong stimulus t o provide proper 8111'­
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roundin gs and culture, especi ally proper care for th :. types 
which ar to be us <1 for breeding pm'pos ~Illl'h t r fore 
would be gain .cl to the fl ax gTowiug interests i ~ w · 1 1, in­
trodu ce new rarietiC's (r strains of snell, pe"ial 111 rit am1 f 
such llotieeabl :1naliti s that they would becom of jut .r est 
and be r ecognized by the OTo,,-er as something: worthy of 
speeinl care. It is bvious that the erop has a ,ide rea of 
distr ll ntjon and. for this reas n, it is pr bable t hat . tr, in ' 
of I l1rti cular In rit lllay be fonnd for t 11 , iIferent lal'ga 
ar ' a.s of our 'ou nt 'Y which vary greatl, r in 'limnte and s il 
ctl(ll'actel'i~ti s . Our obser vations also lead to th belier , 
tl1at, be 'Lln~e of the persistent culture of the fi n - ('TOP Y 
the peasHllts f Rnssia and other Europ Dn distrir i s. ne 
might he able to find strains of flax not ly v flr'i- hI, in 
capahilit.i s as t growth for c1iffer ene("'s in soil and limn te, 
but \yhieh should posses,' greater reoisting capnbilitic 0 
th known dis,"> a~e whieh affe ,·t flax culture. 

In short, ill order t stimnlate the dev "lopmpnt of the 
('1' p throng-houl th widrly var yng- are"ns of .~ il and (· limnt . 
pure vm'itif>s or strains of ~ f' ds lIl O )'C or less snit 1 t.o t he e 
varying c llrlitiol1s are nec(led, disease fl'(~e or rp ist ~nt 
type " better yiell 1'S of ~('ed, b ' tter y j eld 1'. of fi r . 
drol1 cr ht r esi. t ent t ypes, sh rt s ({soIled crop t (' . The"'e 
point" were h ld in mind in our explorations nd,in 100 ing 
for sed mnples, it was al ) kept in mind that, .hough 
w should fnil to fin 1 any or a part of th08(" n(:' d 1 ty s in 
p111'e m'm, that iR to say, in sufflei 'nt quantjty t all of 
p lrchasin o· and distribu1 ing the same in bulk, y ~t tIl 
pIes of s eel obtainc 1, ev n of mixed types, ,,-ollJ d 11 able 
onr plant breeders at the eliff'rent Exp r im nt ,'t(\" ll~ and 
elsewhel'e to gain tll pr oper types by the w rk ,f t esti ng, 
crossing Dnd selection. T provide these sampl .s it w •. 
recognized that a wide rang of seed collection fr(lnl vi lely 
varying climntic and soil areas is n ded. In n1( 1 in f the 
exploratitms. the samples of seed available in e:1<'h r goi n 
,,-('re, therefor. taken, even though individuall, 0 p or 
grade. It W<:IS particularly desired to find sctlllpi ,hi -h 
weI' worthy of note because of t.he 10nO' time durin g whielt 
they had maintained th ir us fulness and had be(~n cnlti at­
ed ill the dish'jct in which they were found. The knowll 
variability of the flax plant under different s il and ·limat'c 
influence indicates that mn h may b hoped to b 1 ~ain rl 
from this method of selertion, regardless of the t.l'nth tha t 
methods of culture throughout the world evid nee v .ry 
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much the same general carelessness ·with reCtaI'd to t he hand­
ling of the seed and, therefor, naturally ten I toward the 
disappeal'aDC or obliteration of dist inction with r eo'ard to 
variety or typ . 

Aside fr om the procuring of the sampls of see<ls for 
the pnrpo 'es abov illdicated, tIle qu sti n f the proper 
methods of cultivation in order t o procure a maximum 
yield, uncleI' t h c n litions in which the crop was heing 
ObSf!rved, was k -'pt constantly in min I in order t hat we 
might more prl)bn bly arr ive at con'lusi ns as to wha meth­
ods should be rec mmended for the cultivation of the crop 
in the ditr erellt climcltic and soilregi DS f Am ri a. 

As we had learned in our investigations in l\Iinnesota 
and North I akota that the chi .f cause for the disapp .<tr­
ance of the flax cr op under cultivation, that is it short Ii e 
upon particular. oil, 'T( S usually, if not wholly, <iu t the 
existence of fnngn!'l diseases, note ' wel'e taken npon the x ­
ist nre _f snch dis ,ases under all of the different cr nand 
soil nvironments of the different r e l'ions of Rus. ia an~l oth­
er countries visited. 

In th fllrther discussions of this l' por t, such Val ia­
tions as we obs rY > in the characteristics f the crop, the 
meth cls of 'ultUI' and the e... 1ste11c of diseases 'n the dif­
fer ent countries visited ,yill be con. i leI' c1 under '~en ral 
headings a' )i'din g' <I s t.hey fit into tll purpose of t he re­
port. 

Flax. Districts and Regions Visited: The follow­
ing out line of tll trip of ex ploratio s will indicat.e the 
regions which wm'e visitf'd and t he oPlortunities we had 
for obsenring' methods of culture, , oil chara etm'i, tir s, III th­
ods of handling the crop, te.: Holland north of Rot­
terdam, and .Llmsterdam. the Gronigen and Fri . lalld fi bre 
districts in Xnrth Hulland, the ellief fibre dish·iet. of 1. le 
Islands of Zeeland tIt chief fibre disb'iets f Fhl.ll(~ers 
about 08tb rg and C1hent, th(! Courtrai district of Belgi­
um, the Riv ~r I..JYs, the greatest of fibre manufar~tnring 
distrids, then southeastward through Belgium. In our 
stay in IIollcwd and Belgium we studied the experiment 
locate I at the Experim .ut Stations of Gronigen, \¥agell­
ingen and at Gembloux. In Germany stndies w re made 
in th Barvarian flax ~ountry about l\'funich. 'rhronCth 
the courtesy of the Dire<.:.tors, we were enabled t c ndul''t 
studies in the Botallieal Gardens of the University of Mun­
ich and the University of Amsterdam, and to make use of 
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the not d H r baria at t h s institutions for obs r vution up­
on the flax plant. Stops weI' mad at Ber lin and ob erv ­
ations made upon the flax districts of N ul'theast P russia. 10 
Russia, pra t ically all the districts ,vhich a1' 0 t ed f r the 
product ion of fibr e or seed 'were visited. Careful tudi ~s 
were mad in th following fibr districts: The B~ tic 
pro illces of K urland, Liefland, K von, P skoff, and N ov­
gorod. Ext oded investigations · were made at Riga, 't. 
P ,t er sbm'g, :Uoscow, Saratoy Kharkov, Odessa and Nov­
ol'ossisk 'n r eo'ard t th . d trade. 

Extend 1 field studi s were mad about Hign, Pskoff 
and th goo ermnents of ~mol·nsk, Voloo·da. y " l' slav, K H­

troma, Tislmi-Novgor od, Kasan Perm, Oren} erg, Ufo I Sa­
mara, ~ C rat v. in the pI' vin es f the Don, Kuban, rim a , 
Be 'ser abic:, in the r egi ns about Od .. a, KlH 'k v , Kursl. 
Ta mboy, 'l'ula and Or 1. Some stops and studi weI' 
nU1d in r ,gar 1 to seed an 1 fibre manuf ar t llr :> in Austr ia, 
about I>uda Pe5t and Vi nWl; and st udies werc m::ule in I' ­
o'ard to the fibre and seed trade in the l' ·g-inn of North 
Pr~ nee. Two weeks weI' SpeJlt 111 stud.ving 111 tIt ITerbar ­
ium I cat. > at Kew Gardell s, IJ OIlCl n, with r·f r ~ ll(' . to the 
f1ax di : ea .S (18 reeor Jed by .~ t ensiye and w rId w '( > plant 
coll e ti ons ronde by th at institution durin g many y~nrs. 

Relation of the Crop to Climate : The r e'Til ns in 
whi eh tlw tlax crop has been sue , ~ . full. oJ' 'i 'n r 'th I' f r 
fibre or for se 'd, cov j~ a w'ide la6tudc and ar InUIl upon 
vari liS lnrp'e trnds , ithin the tenth and sixty-fifth paral­
lels or n )lth latitude. N \V 11ltul'e Cll'Cr in puthern lat­
itud e also show the er( p snccessfnlly ~.n·own unll ' 1' 'lrnilnr 
clinwi ic conditions. As (It present ultivated, the li mita­
tions as to climat.e are quite sharpl defin (1 ~I he. e ar 
prol a hIy mattcrs more of variety ana strain whi -h h1l h ­T 

come pI' perly established bec(1u e f n nil1tell ig'ent cnltiva­
t:ion , t.han because f any definite attempt whi ch f!f'ower s 
lw ve maLle to attain new and snit d strain. or varieties. 
That is to sa~T, I find by my observations thnt th e type of 
the e1' p wbieh is to be found in any particular I' >gion, 
wheth er it be a fibre prOChH'lll O' region or a e l)rodne in ~J' 
region, is there chiefly because of th r 'snlts f nai. Il1':ll snr­
vival, and because of ordinary crop perf rmanc . The lhn­
itatioll. northward seem fixed ehi fly by Ule she l'tll C~~ of 
the season. In Ru . ia the aetnal limit for fibre prodnction, 
whi h is grown from seed rni sed npon the gronnd, may be 
pIa! ed practically on the isotherm throu gh th eit, of Vo­
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examined separately with reference to each other , are found 
to be' v 1')7 similar as to the temperature, rainfall, humidity 
cll1d cl nd iD{'ss of . ky, etc., under which they ar e produced. 
Under the present methods of cropping, it is fouud that 
the sui l cluu'a t eristic. of sllccessful flax culture are also 
very similar. This is especially trlle of the l' p wh n culti ­
vat I for fibre. F r exampl " the similarities of onclitions 
in t he very successful fibre districts kn wn as the Baltic 
(list)'i cts ( f' Rn . sia, and the Conrtrai, F landers HlH..t G-ronin g-en 
distriets of the Low COlI ltries are quite r emarkable to any 
b~el'ver, and must be aken to mean something wh n c n ­

o iueri ug the 'Chances of ucceeding with th cr op, und l' the, 
m t l d of eultul' Dc W pursueu : that is t o sa, . . we ne d 
llOt exp -'ct to mak marked 'ucces. w'th thi crop for fibr 
purposes in r o' ion , rhi ch diff r gr a ly from thus nam 
as t imntic and soil ·hara ·t el' jsti s, nn] e ' varie1 i . or 
.. pIectec1 'tn] ] 1 rarying quite markedly from tl e ordinal' 
t, are procnrc(l. (See discussion of thi s matter under 
3re dill CI' alld S lectioll, ) 

T il e culture of the crop for seed purposes is of COll­
si er bly wider r allO' than that of its culture for fibr , pl O­
ductiol1 , Even th> b st fibr e districts produce a rather high 
ay I'a cre yield of Reed, Good crops f scpd ft ax for oil pur­
poses ar e obtained at varying point starting at almo t 
he TI' r t hel'n lilUits as in Russia and northwest America, 
.Tten ]il ~ to the vClrious southern limHR as repr e.' ented in 

tl e 'an(j (Lsian regions, rrurkestan an I India . T 1 fol­
10\\-iug points may be named as iI dicatiye of r egions in 
whi h tlax seed is grown for oil purpo es with mal'k d snc­
'ess: \Vinnipeg. :Manitoba and northwestward , Minot, N . 

. ( lld southward through the Dakotas: Smolensk an I Tam­
bov and Perm. Central and Northern Ru.-sia ; Samara, Oufa 
an I Orellb rg of Southeastern Russia; O(lessa, the Crimea, 
Novorossisk, and the Kuban region of the Caucasus, in • outh­
I'n Russia. It will be remembered that t he out-put f flax ­

seed for India is sec'ond only to that of the crops of 1 nit ,d 
St( t e. and Russia. ~early all of t hese regions jn whi h 
the highest seed production alld finest type~ of oil pro­
l Hcing seed are obtained, indicate conditions of climate and 
soil \Thich demand considerable powers of drought rpsi~tanc 
on the part of the crop. This contrast between tll Sllccess­
iul growt.h of the cr p for fibre and the successful pro­
duction of oil producing seed flax is particularly marked, 
for the crop for fibre I?urposes is not only confined within 
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mperat boundaries previously 111 ution('(l, 
thuse regiolls in "hieh there is a r elati, ely. v n, hi 1'11 , 
atmosphe'ie h1 ni lity and rather I w t m pfJrutnr 
gl'O,ytht'il :'iOlI, <1S for • namp]e, en ·t (',0<1 ... t I h ,11 n O. w st 
C'OH!:!t f Plgillli1. Flnnders, and Hol hll1 1, 
of H l:'= .,' i, . ,Ycst '(last 01' Baltit.: pro j n(~t . of HilS. ia, 
the 110rth p1'oYlnees of Rnssia represe nt ,d I Y th II ary. 
,,"'ood~r, ~lll cl rather swtnnpy co I m·ea.: of th <l t "n lIlt l'Y. 'rile 
ar as in " 'hi eh tl er a ly fine Jlax fibr ~ It a be' ll " 1 : :. fully 
g-rOWIl for long P ' rio I~ Ullder [' On lll lVll nut! I' .11 arati\- ly 
ignol' n t mel od '0 nltlll'e a!' si1nil<1r 11 '8 [l 11 \\":>U n arl­ 1 
out by ' a gr ,at samelJeSS (liken ;') of ,l 1 ( I . pb C~l' i ' eondi­
ion" dnrin g he growth 'a s m. (i( n pm'p, f ot' xa lllpl~. the 

me1 ul' log i <1 1 '011 itiullS, t ~1Hperat Ul'(~ . l'<l in r a 1. II umi lih, 
te .. ) ' tIH's reg-iot s 1m-it ! the )' sp f · i,' gT(" 11 , a:oll 

o en h. Tlwy are found t o h milch 1 he sH lll e . t will ') 
._·een t hat ,hese r (' !!:ioI1s mUll( 1 (re th l-' H;1.- fi hr l'l"~i()u of 
note. Th i r Jam s are synon) !lOll. "' iLh the cllltUl'C (f th 
I.: }' \) . fo r filH' C pUl'pOS ~ S. 

1~1OJ' a P]'OP('1' compl'eh nsion of 11w8E. rnd , ol'olo"'i -al 
featlll' es. exten~i\-e yearly mIl mon il ly h hI,," :11' ( ' II ,(. , .'a 'Y 
~rll(ls(' iut(' l' i.'sh·d " 'ill 10 ,yell to r d('l' to t h :> g-O \' CJ'1 I I1ICli1 or 
distri(·t stat ititi 's . f the 1" !.!i o lJS ill \ ·1 il' )l tIt 1 1<1Y I. i1l1 1'­

(.os " L S UI h tahle's of t n~)era1Hl'e }md l'Clillfli ll ' 1' h"O <1 i.'­
p<lrt. portrtl Y <l l'matic r eo'ion. T hns. the nlinfa ll (f two ill ­
trl(, :-; may v{ 1', T lUuch as to amount, yet t Ie l 'l'SllU. as 10 'o il 
and ah.llospherie plant ell ' inmllJ ui remain s:; (~ntially ~ im­
ilal'. 'rile less measllrahl " fC'<1tnres flf ~nll sh i n e , c10udin S" 

fo~;g:inp " R , genernl Htm sphl'l'ic lnllllid i ~T. (~t '. , (1'E' IllaI1'" 
which yitally affect plant O'l' wth. ThiN l.' pel' la ll,V 1otc­
wC)l,thy as affc -tillo' the tiax t'l'Op. ]' n' ttl ~ pro l llction f 
fine, lon g fibrc of even qn ality, the plrmt mllst hay an \ren 
r,th l' low development , itll f w, if any, sndden he,' rs . 
The cloudy sky and cool. }mmid nil' wi111 ,111 ~Yt~ll, ] nt n ot 
to OTcat solI moistnre throngh ont tll . p <'l'iod of g t'O'. ,ll L 
a feature of all fibre distrids, and accClnnt"f.; for fi neD.·s 
length and strength of fibre, . 

There is ev n a gl'eatpr :-;amen 'ss in the "hal'nd ,ri.,tic. 
of the dimatic conditions of the ftC1~s eel p]'odU('in~)' c r -,(I f 
the different countries tllan w( nld at first be thong-Itt. 
, iVhile large crops of seed are produced in r e!!ions approxi­
ma.ting elosely the boundaries of tli(, fil)l'e c1ilStl'i '1 , a . f nr 
example, in the goYernments of Sr 101 ,ns1\: and 'rambov. 
Russia, yet the larger yields pCI' aere and the finer typ and 
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of vnriet? 
Il'eedi n O' , 

In th g'( ~ 1J ~ral fell'ming of theRe diff rent regions, there 
mny be fonnd many 1ypes OJ' vcu'icti es in the t . p of the 
fi(lx plnnt hut seldol1l any evellness or nrP-llf'Sl'l of purityc 

in t:q)l, Indeed, the author beljevps t11at as fibre strain aI­
m )~ t (1 hnl.\ s have been 1 aramonnt in the minds of t ho:-; . wb 
lu v 1Wf'11 m )s1 slIceessful in the proper cnltlll'(' and dC'vei­
Opll1 lit (f tl r tl <. plant, the seed Rtrains, b(::,il1o secnnrlary, 
have suitt l' 1. \"\ 1 i l the boundar lines for th ~ cnltnrp 
of the hn) types of erop are more o~' l ess defillit ly l1Ulrl{ ed , 
it is n lso true, i n the peaslmt distrids of the largf> flax. 
growin g- ; rea~ , that these types grade aIm 8t in. pnsihly, 
11w () ' C into t11 other , Hnd the type or stl'ain fonnd grow­
iu," in a g'iYeu locality , as for eX<l mple a p()int in tilly of 
thf' !II' [It Rus. inn c1istrids. mav be sC\icl to hwve h (~om 
e. fa l;li~hed t lu'r e ehL fl y h~emls'e unintdligentnlti a tioll, 
f'speciall.v with r eferenN' to seed selc'etion. IHls a ' tluiesced 
ill the m:rnal r esults. or erop p erf l'man e. l'nth r than at­
tpmpt in Hny mannr }' the uttaiu11lc-'nt of true 1'ypf's or varie­
ti('s more suit Jd to tlw onditi n8. 

Th e foregoing faets and considerations lead m e to the 
thcHl g:ht that a slight, well di re ,tecl ('xperimental f'fr ort may 
easily lead us to thp uttClin11lcnt of more hardy and more 
oil prncludiv vari eti es of flax both for fihr and , pcd pnr­
po,'e8. It sePIDS q l1ite probable that th fibre strains are 
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farthest . way fr om the normal type of the pla nt, for the 
rec son that lore intelligent attention has been giveI t 
t hat culture. \Vith p 1'8istent care of the seed and 1~ ·tion 
aimin g towar d a proper separation of the types nnd t o\ rards 
se~uring stra: l1s of each which are suited to the ·lima .ic 
conditions in which they are to be grown, there i. 'el'~ 
reason to believe that th range of produ -·tive cultnr .an 
be greatly extended, especially in this country. For while 
the limits with reference to climatic conditions S P l h 
be quite well marked. there is perhaps no other cultivat 1 
plant which ' is successfully and ecunomi ally QTown OY r 
so wide a range. And there is certainly no type 0 culti ­
vated plant which has had so slight intelli u'cnt cultllre wit h 
reference to selection and saving of the divers t~'l)es l' 

strains. 
Relation of the Crop to Soil Quality and Conditions : 

Our ob ervations and studies of soil l' lation~ of t le tinx 
crop lead to th belief that the qn tiOll of s il typ 
soil fertility as affecting t h successful lltnre of t ltL 
is one of far less importance than has usu' lly b en U[ p , ed. 
Nearly all \\Titers on flax culture have thouO'ht it n cessnry 
to state that flax clemanLls a very f ertile soil. My ohser va ­
tions in America, Hollanll, Belo'ium, Russia and 1: nsb 'n do 
not conf rm the belief of the. e writ .rs. 'rhe light ~ r .~o ils 
of \Vard and Ramsey Counties, Nor th] akotn, r -ad il . 
e(1Ual or exc 1 the most f rtile R ,ils of the N rthwe~ t in 
flaxseed production ; and the light, sandy, yery poor 01' "t 
or scrub lands of Viatka, V(lln g-da, Kostroma, and ara. Ia, 
Russia, easily prodnce the gralH.1est t ypes )f fibt Max wi n 
the system of cultnre is at all intelli ~1' nt. Ind ed, in t lJe 
last nallled government, I found the p ~ nsalltr'y til l­
ing the culture of flax upon soils naturally li~ht and . 
impoverished from the 10llg contill1l"d ruinous" thr crop ' 
rotation that oats and rye were no lon ger a p s~j] 'on ­
sideration. This was a surprisin g c nfkmation of our PI' ­
vious conclusions drawn from work done at the Jort il Dr k­
ota Experiment Station. (See North Dakota E x p }r imcnt 
Station Bulletins No. 50 and 55, also the Annual R ~ p rts 
of the Expel'iment Station for 1900, 190~. 190:3 and ] gO! 
in vdli ch it has been clearly shown that the fla x crop as 
snch is not more exhaustillg to land than other ordinary 
farm crops when continued npon the soil for Cl nnmber of 
ye rs.) Indeed, it has been shown by the experiments of our 
Chemist and Agriculturist, and by my own biological ex­
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plant is I 

Table No. 6. Showing the General Chemical Constit ­

uents as found in the first twelve inches of rather sandy, old, 

but vel y good flax soils of North Groninge ,Holland. 

Nitr o en _._._ .. ..._.. _ ... . . ..........._ _ ...._._... .. .....__.......... _ .. .. .... 01 % 

P o assi urll . 8olu] )\ i n o illll ~: % Hel __.. _ ... ._ .. .....___ ...._._ 0 18 % 

P lt a .',·i II l . ·o( al. __..._............. . ... ... . ......... ........... . ...........__... _ ... __............ _ ._ 1.4 % 


~:d~l~ ~~ . llCl'l)tnid 
, _ ol~~~.~~._~.~, I.~i. I.~~=~..I._~~.. ~.. ~~:==-=..::::::= ~:~ ~ 

FI:', • 1'ut :.I ............. _....__...._._...._._.. _ .......... .......... ...._ ....... .. _ ....... . _.__ 2. % 

AI . ..' T ot IlL.... .. .....• ~ ..... ........ _ .... .. __._..._......... .... .. . .. .... _........_ .. _____ 3.5 % 


Pruf. Sj llema in! rm.. ne that jn most of th sandy 
lands w h 1'e tiax "<1 ~'I'()wn the P T C n t age . 8 , nl 1':' Ie 
as high . sO l er' nt )f t l e first t Tel re i lehe of t he soil. 
It \\ ill e not d tlHlt no a 'Oa is 'I'i en in this t alJle. PI' f. 
Sjollpl1la writ es : "T Ie old 'rounds pol l r. ) h~ 'S I )st all 
t heir He :t in tb np r ia. ,1'8. ' " The n w pIller ITr unds 
contai n most a 0 .. {-lpp1'oxin £ tely 5 p ' I" 'ent. * " 

Aga in, it was found that the soils of th S f! north Rus­
sian pl'oyin es, where the fi nest grades f fi bre !-lax flre 
grown, are characteri..t ically p or and wcelk. Even in the 
far fmn d fibre producing provin('('s of P. kof!, the s il is 
'wretch .dly po r. Each of th ~se 111)1,the1'n 'onntri " is v ry 
deficient in nitrogen, potash. and phosphoric aeid. 'rhe 
peas[!nts call it "hHla," an say that ",\~h '1' th r is lnda, 
there is want." However, they never give up the cult ure 
of their loved flax plant which furnished them th ir cloth­

*Thc new polder lands are those latest reclaimed from he s 11. 
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acre. 

Table No.7. Showing Pounds of Plant Food Removed 

By an Acre of Flax . 

I II 0 fbs. In 1, (I 1 II. 

Soil COIl~titur.'n t.·;. Fin,', (' r d. l<~ J ax ' t' :lW Total. 

Pula h ( r ., ) 
, ucla « .... n"O). 
L im 1 ,nO) 
~Ia "'n 'R in (.Ml'O) 
In.n O).i U F ,.0 . ) 
Pho."pllOr i An h,\'d ' id (1',0, ) 
Su lp hu r i" llh~' drid ( 80 ,, ) 
~ilil':l (8iO,'> 
{'nd ,~ I' nnilled 

8,5 
.4 

t .3 
3 .3 

A 
1 1. 6 

.8., 

.1 

1 7 
~.4 

1:3.5 
G, 
1. /'\ 
3,4 
U I 
a :l ., ... 

27.2 
2. 

16. 7 
I L7 

2.!! 
l 8 .0 
'l 

S.t> 
2.3 

T otal l:la .6 5 :1. 0 8 7.2 

Tuta l :"'i(IO, on :l () 13 5 1 

*Sf'e ~Iilllll'.: lIta r':xperiment Station Bullctm ~ (). 4 7, pa e ·01. 
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It will readily he observed, when this table of sOlI con­
stitnents is contrasted with s1milar analys s fOl' oth r farm 
crop. , that the draft of the flax upon the soil is, compara­
tively speaking, light. This may be well seen by an ex­
amination of Table No.8, which shows the dI'rlft of an )1' ­

dinal'Y flaxseed crop upon the soil, stated in total TOlllllh:; 

removed, . ntl'ast d with shnilar anal yses of wheat, h · !'ley, 
oats, c 1'11, peas, mangles Dnd potatoes. The yields as. ·um .d 
f r this t able appro<lch closely the average yields '01' th e 
('raps in l\l innesota and t he Dakotas. 

Table No.8. Showing Comparative Draft upon Soils by 

Different Crops. 

C O P Nitrogen Phosphoric Ash 
________________________~Il~".~~~·d~~.__~~_~=__~~__~Acl= Ib I .~. 

Wh p[l t _____............. _ 3 0 bu. 3 5 ~o 3"5 8 11 6 210 

Bar le) ........._ ..................._.. 4 0 bu. 40 30 3 8 9 7 ... 216 

0 , t. _.. _...._.___._........___ 5 0 b n. 50 18 ,15 11 75 20 5 
Co n ..._ . __._ ......._. 65 bu. 75 30 60 13 90 ZOO 
P as .. __.. _.__..___ 9 bu. 25 60 75 10 
!1angles ............ __..__...... _ 10 tons 75 R5 150 30 10 
P otn.toes _ ._.. _ ._ _ _ 1 0 bu. 40 26 75 35 4 
FIRx ___ ... . _ ..._ .__ 15 bu. 54 18 27 16 3.5 

Experiments conducted in the Botanical Department 
and i.n large plots on the Experirnent Station farm of the 
N rth Dakota AOTicultural Experiment Station, de 'nitely 
illustrate that the flax is not particularly destructive upon 
the soi1. "vV, have often found in the Red Hiver V lll'y tll , t 
tiI soil is too fer tile for the oTowth of a flax crop when 
:.ttmo~phcrie and soi.l moisture is at the normal. The farm­
ers of the Valley often put flax upon summer-fallowed lCUlds 
thinking that sueh lands are too strong for the wheat crop; 
and very of ten the fl ax crop falls down and produces a 
poorer yield of inferior seed because of this extl'a ferti1ity . 
In the ease of droughty seasons, the flax crop has shown itself 
ubI to stand on very fertile lands but often it is almost 
worthless when anything more than an ordinary rainfall 
uce 1r s. 

The North Dakota Experiment Station has demon­
strate (Iuite leady that C'ol1siderably bett r crops of wheat 
iliay be raised after flax than after wheat. '"'At 

,.. ompiied from a nal 'ses by Snyder, 1. c. page 5. 

*North Dakota Exper iment Station Bullet in No. 39, page 451. 
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Through the kindness of Prof. Tretiakov of Poltova., 1 
am a hie to give some very interesting fi gures from the Ex­
periment Station at that point upon this same feature. In 
the Experimental fields located at Poltova, it was found 
that the clraft of flax upon the soluble plant food was less 
than the draft made by wbeat. Thus, by analysis, it was 
found tllflt 1n 100 kilograms of field soil, there rem ained 
more soluble .2 .... t ter aHer t he removal of a crop of flax than 
after the l'emova.t ,:'1f snring wheat. rrhe table given b p.in~ 
as follows: 

~-------- - - --­-_ ..-
Table No.9. Mineral Matter. Soluble Ni trogen. Soluble Phosphateti. 

After 
After 

\Vheut... ........... ......__ 32.8 
.Fla x-...____.. __.2il.6 

grm.
l!:rm. 

0 .19 0 
0. :3 09 

gr m. 
grm. 

0 .170 grm. 
. ~ 9 8 grm. 

1\Ir. Tretiakov, in part, accounts for the favorable in­
fluence exerted by flax upon the growth of the following 
wheat crop by the fact that flax withdraws less moisture, 
saying tlIa t: "'fhe favorable influence of the fla x crop upon 
the follo\ving spring wheat crop, as seen in our experiments, 
is in direct reJationship to the greater soil moist.ur e UlH.l er 
fiHX than under wheat," Experiments were made at Pol­
tova t o determine this point upon a layer of soil of 12 ver­
:;;hocks depth (21 inches. ) Under fl ax there was 14.:30 
pereent of moist ure remaining the followin g spring, while 
under spring wheat there remained 13.94 per cent. Thi 
tef't indi('ates the same point as the previous table, viz., t hat 
t he actual draft on the soil is less for flax than for wheat, 
even when the matter of water evaporated is under con­
sideration and is directly opposed to the belief often ex­
pressed by many North Dakota farm ers. 

By considerin g the foregoing and similar tables con­
trasting the chemical composition of f arm crops, and by 
considering extremely various types of soil npon which 
fin e crops of flax fibre and flaxseed have been gro"\vn, it 
is evident that the theory of the destructive nature of flax 
upon the soil is not 'well founded and should be abandoned. 

rrhe chemical analyses of the soils of some of the noted 
Russian flax producing districts bear out t his stat.ement. 

Table No. 10, Showing the General Characteristics of 
t he Soils of Several of the Most Noted of :B"lax Producing 
Districts of Russia· follows: 
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,ishlli 
n ' uil Content Novj!o T ambol' Vfa. Sararol' Smoknsk Grullno 

rod 
H um us _..__ .~ .._ ....._ ..._ 9.61 7. 36 
Oomhin ed '" atel"..._._._ 6. ~ 3.67 4.11 
LOB~ h. I n itio _ ...._ - --13 .73--13.2 8--11.47---.65 2 1 .051 6. 7S 5-'-----~

Miner al Rub. taw: 8...._ ..._ - 8 3. 2--8T~:! 7--86.7~-88 . 5a-g4.3 5~.9-5 
S il ica .._.. _ ." _ '" .._._ 17.0 l a. 01 9.22 17.05 4 .6M 3 .91 
AI mina .. "" " .._...._........ 6.5 7 .03 7.48 11.11 4 .64 0.84 
I ron O.. ·idt· .... .............._.......... 4 .06 3 .1;) 0 .3 1 
Oxide M nJlg a n ese.... .._.... ... 0 .0 1 .01. 0 .11 0 . 11 0.04 
Lim .._ ..._ .._....... ......_ ....... 1. 615 ] .0 0 .65 1.01 0 ' )0) 0 .33 

tagn ('b i: .._ ._ ..... ._..... 1.10 .3 1 O.S :> 0 .(10 O. 3 0 .03 
P t ou h ...... L () O O. - 1 0.51 0. 8 5 .~ O 0.0 7 
'oda .._ ._..._ .. ._.......... ........ .17 0 .04 0.01 .09 0 .0 4 0 .05 

Ph081lhOrIC cid __._ 0 .25 0.19 0 24 .15 0 .12 0 .12 
,: u1Vlll1ria .\ ·id..._...... ......... O. uJ O.uJ U.U l 0.1I;; U.Ol Trace 
'l ay un d ,md...................... 51.'~--S-- - 1. 7~3 --s6.84 8S .6 8 13.8 1 

\ 'nrhollu.te of L ime 

rrhi::; t able f soil analyses is given to illustrate some 
f he type of Russian soil where, under proper methods 

of agl'ieultuI'e, go d (' raps of flax are raised. It is nnnec­
,'Sfl l'Y to eompile /Similar talJles for other flax distriets in 

Eur pe ann Amcl'iea as . neh are to be found in almost all 
govermnent public' t iOIl .'. The study of these and other 
. imilar soil analyses will a ill anyone to the undcrstanding 
of th Eu sian peasant's saying: "Not the earth but the 
. I\.. produce ' tIl(' harvcst." rrhe land of the or igin of this 
simpl pro cl'b1 I think, in original and general fertility 
and C01Hlit i liS for t11 production of cer eals l perhaps, dis­
C UIlL h, t of: (ny (tually largc area in the world, but thc 
Twa 'autry are often aClluaintecl with the spectre of want 
in a Llc l'l'ee hardly known elsewher. Agl'icul1 nral uniform­
it r in t Ie m "thad of ding things Hnd habit rule there. rrhey 
tIo not s em t o know how to circulllvent by cultivation, 

1 ction or br 'edino' allY of the ordin<Jry trouhles which 
h "8 t UoTicu tur e ; amI the very best soils arc soon im­

J· ishecl. The 1 sson for Americclll farmcrs is that, so 
tiax is concel'n el, soil quality is rathel' a secondary 

consjderation. The strains of secd used, clinwtic and atmos­
pheric conditi n seem to be first in order of importance. 
I believe W' shall learn that, as in the case of corn, soil 
cultur . seed selection, and breeding will enable our farmers 
to ·il't:ulllvent the chief evils associnted with the elements of 
soil and ·lilllate. Our loeal pxperjments and foreign observa­
tions tcach that the flax plant is a very variable one. It 
would se 'm possible to form or model it into the type we 

* Industries of Russia, A griculture an d Forestry. Vol. III, p, A. Kostychev. 

http:nrhollu.te
http:51.'~--S---1.7~3--s6.84
http:13.73--13.28--11.47---.6521.05
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wish, into such t~Tpes as would serve the practjeal pu rposes 
demanded ; and fit it to any soil and climate in which t he 
other cereals nsua 11" thrive. 

Distribution of 'the Crop and Chief Manufacture : Bx­
cept in tlw CflRe of Amrricc-l, it may be s ~li c1 t hnt t he fl w'{ 
fibre producing industry has been comparativelJT stable 
and perm8nently located in cel'tain and rather definite 
regions, ,,-hile the seen producing crop has been migr atory 
and r ather unstably located, invading new fields (II' SOlI areas, 
and faili ng as a s~ccessful crop with the disn ppcar nn cp of 
virgin lands. It may be said that the g'l'o,vth of th(~ crop for 
fibre purposes never renlly reached n Rtll ble condition in nn)' 
American community thong'h there are some p ublication8 
and stati~('ti c:;:· ,dlich indicate that a fa ir gro" t h 'vas, at 
times, mnde in that direction previons to t he grea t d eyp.lop­
ment. of the cotton cr op an d its conseqnent. (·hearrni Ot.! of 
all textil e fabrics.. rrhe statistics which a1'tl ava ilabl e (Irc 
difficult to interpret and are, perhaps. hardly very (lecnraie 
as to the element s in detail. In a gel1Pl'lll wny, t hose most 
valuable show a wonderfnlly slow gro,yth and r cglllal'i ty 
of fibre proclurtion and declint', nssocinted "ith a similar 
r e!!nlarity of rise and fan jn the dem and and eonsnmntioIJ 
of lin en proclnctR whirh lw rdly WHl'raut. one in the helipf 
that the demand for flax £h1'(, products mlly b e snddenly 
or even greatly incr eased in t he Il Oal' future. H UWf'Y Pl' 

statistics are simpl~T an array of f3cts 0 1' approximate fad s. 
and are of Ycry little llse in any predi ctions un less (HlP is 
able to consider them in the light of non-associat ed fnets 
and conditions whi('h, in themsel ves, al'e n ot avai lahle hr­
cause conditions and demands change with I!l'eat r apitlity 
in reference to ea ch other. 

The tables and notes in this r eport, comp iled f1'om vari­
ous S0111'C('8, will help th e rt'n del' t o r oughl y lO(,Hte t he s om 'cf'S 
and points of manufactury of the var ious fl ax pl'o<1 11rf ~: 
and also t Q indirate the eOHntrips and r egion s whi ch, at 
present, ::Ire the chi ef p1'o(1ueers of t his er op. I t hink t hat 
a p,arrfnl study of these tahlps will ::J Iso help one to nncler­
stand why it may prove profi1- ahle for our p eopl e to t a l{(~ 
a rrnewed intpl'est. il l the proppr culture of th e eroo and 
development of its products. 

Table No.1 in a way, sb ows the rise and decline of tlH' 

* See Dodge 011 "Useful Fihre Plants or th e \ Vor ld." R ep or t No. 9, (; 8 
Der,t. of Agricl!lt llr e, and various oth.er publicntjon s in the Departmen t of A(!ri 
Cldtlll·P. 
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fibre industry in the United States with the associatecl rise 
of the se .d or oil crop. It should be noticed t W.t the fihre 
erop r : ched its highest development <-luring the period 
fr m 1,- ' 9 to 1 69 when the cotton crop began to hecome 
f L'r ,1 t im lJortan e. 

Tillle No. 4 indicates quite 'learly the ereat value to 
the l' ople of t his 'onntry to whi·h the seed or oil crop 
hi s (tt· incd, anl! gi t.he present locati n f the flax 
(,l'Op in t \ A United States. In onneetion with this tn hIe, 
it should be noted t.hat the chi 'f seed produeing 'tates of 
1 he list, t he northwest.ern stat's, pos. ess a land compara­
ti 'f' .' new to cultiV<1tiun. If the Crop Reports of t l e D "­
p'rim nt of Agriculture (1'e stn lied, i.t wiJl he noted that 
Jr ntam . I<.h lllO, rf'g n , alifol'llia, klah fIla (nel the 
Imlin rrerritory ar e n ' W nam es to the recor d of the flax 
(" op. 

rf'. bl "s Nos. 11 and 1:3 give, at a crlance, the co"mparative 
, a tWo of t le three thief fibres of the world's commerce. 

Table No. 11. Cotton, \Vool and Flax Fibres Used in 

Factories iu Europe a d the United States in 1840 and 1894* 

IN T ~S. 

Y ar. C tton . 'Yool. Ipl:v . T otal. 
1 .to !.ISn,OO O a..\ o.ooo 90. ClOO UH O,a OO 
1894 2,226,000 1,0 ,000 1,5 ,14, 0 0 4, 838,000 

Table No. 12, Showing Consumption of Cotton, Wool 

a.nd Flax Fiber in Great Britain.* 

I~ TONS. 

Cotton. 
20. 90 

121.60 0 
511.2:;0 
369.900 
664,200 
80~,250 

797,000 

Wool. 
50, 300 
74,600 

130,':!50 
156,000 
237.750 
223,300 
248,3 0 

~'I:lX, 

5 4 .3 00 
9 6,9 00 

106,000 
1:> 2,650 
124, 150 
109,750 
107,350 

It will be noted from 'rable No. 12 that the URe of flax 

.J. L. W atkins in Year B ook of the Departmen t of Agriculture, 1901, p. 
] O!l . 
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fibre in the factories of Great Britain increased quite gTcHhwl­
Iy and rapidly from the date of 1800 to 1869, since which tim 
there has been a gradual falling away. While it is probable 
that the increased use of cotton and wool fibres. in part, 
accounts for the shrinkage in the use of flax fibres, obse r­
vations while in European countries and other info1'matio 
which is available lead me to the conclusi on that the dim­
inishing manufactury from flax fibre is chi efly due to tIp 
diminishing supply of the fibre. 

Table Ko. 13 gives, at a glance, the chief count ries ana 
regions of seed and fibre production, and the crop for t he 
three years shown gives a fail' idea of what may be ex­
pected from the annnal output. In this table, und pr the 
fibre column, only long type commercl::Jl fibre i~ eonsidered 
For this reason, only European countries ar e aecrell iteci 
with the production of fibre.\Vhlle there is Cotls;rlera ble 
use made of the flax straw in the prouuction of upholster­
ing tow, for paper pulp, etc., especially in the Unit ed Stat e 
where many hundreds of tons are so used, this sort of pro­
dud is not rated [IS fibre. If the reader, how(,\rer , will t ake in­
to aceount the average annual vnllle of flaxseed per hushel, 
and the marked demand there is for flnx fib r e of the hest 
quality, it is evident that the fiaxseed and fibr e crop of the 
world is of no mean importance. Persons wishing to gain 
a fajr understanding of the average pr ice of finxsecll pe 
bushel, year by year, month by month, ShOlLld consult t h 
United States Department of Agriculture Year Books. under 
the Division of Statistics of flax crops. 
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As lndieat ed in rrnhIe No. 12, f-l-reat Britain is not only 
the greatest user of fl a..~ hbre, but is also the gr eatest im­
porter of fiaxseeil for oil purposes. It "'ill, perha})s, be 
interestillg to mer cll<l.nts and the future producers of this 

ed crop to take not f' of the COlln tri es which prouuce tll 
seed and those which are the greatest importers and crush­
ers of t his prodnd. 

rrb e four chi ef fla x producing r egions of the 
be list ed in orll er of th eir impurtance tlS United Stntes 
Argentina, Russia and Brit ish ll.ld ia. F or a lon g t ime Rus­
sia b ns held the chief place in the production of fi axsee 
for oil purposes hut Ar gentin a and United States have r ap­
idly for ged t o the fr ont t hrongh t he openin g up of vir gin 
sod to 1his crop, and probabls I in part, becanse of the intro­
duction of a hj gh class Amer i.can harvest ing machinery. 

Ta ble No. 14 is interesting in tlu s connect ion becU11s 
it 8110 , V8 the net import of fltL~seed into t he yuri ous impor t­
ant ljnseed oil producing countries of Eur ope, t.hus giYing 
an insight into WlUlt hecomes of the fl ax seed of t he world 
and the loca tion of the chief oil f actor ies. 







Pla1e9. A Belgium scutching mill showing position of the laborer 
with reference to scutching wheels and the sorting stalls. 





Plate If). Fig . a, t'·pes of Russian labor or pellsantry of the most 
noted flax flure I" g ion of Russia, government of Pskoff. Fig. b, a por­
tion of a typical peasant village in the fibre district of Pskoff, Russia. 
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As yet the United States is not a great export.er of 
flaxseed. Its impOl'tant crllshin ~ mills located at Buffa lo, 
Minneapolis, New York, and Chicago are able to pr actically 
t.ake eare of the seed crop, It is estimnted that from seventy 
to eight~r percent of the oil seed which is crushed in t he 
United States is t nken care of by four great mills in the 
a bove points, There wel'e some forty odd mills in operat ion 
in t he Unit ('Q States dnring the fall of I f.) 02. h(lving a com­
bined crushin g cRpaeity approximatin g 30,000.000 of bnsh­
els. Tlwy were thus enpn ble of producing approximately 
from sixty to seventy million gallons of oil. 

lUr . Charles l\L DOll g-herty of the Division of st atistics, 
. S. Department of Agricultnre- has estim at ed that annu­

al1y t lwse mill s make use of approximately twenty-two 
mil1 iol1 s of bmihcls of seed. This would leave something 
less tllall one-fifth of the annnal cr op for export purpose; , 
and pra cti cally (l (' conn ts for the fact that. the Uni t ed Stnte 
no longer import s f1 axseed to any material ex t ent. Thi 
crm only be ma de ll cr essary now b,v crop fa Hnre. Even t he 
E astern mins, locatea at Bnffa lo :md New York, now draw 
upon the Korthwestern sta tes for t heir snpply of seed. It 
devolves u pon the northwestprn fnrm er t o pr rf ect h is meth­
ods of cultnre to snch extent that he mD Y be able to hold 
this important markct. Th e demand of thi s gTowing coun­
try for paint and its esspntial mixer oil, "'ill always inS llre 
the oil crnshin g industry, if the f armer s can provide the 
seed. The oil pr oduct is mostly nsed in this count ry, but 
the important by-prodllct known as oil-cake goes an nnal1y 
t o the vario11S stockfpeclin g connil'i es of Europe, fnrnishing 
a ndnable clement of export. trnrte. Statisti cs~· of the De­
partment of Agri cnltnre f or 1901 and 1902 estimat e t hat 
practically eighty per cent of this va luable by-prodllct is 
sent to for eign conntri('s. The amount export ed during 
that period bein g 582,886,775 ponnds. rrhe chief lIser s of 
this product are listed as United Kin gdom, Denmark, H ol­
land, Belgium, France and Germany. rrhese cattle and 
dairy countries not only make use of th e product f rom 
heir own crushing mills but feed all t his imported material, 

includin g nearly the entire cotton seed oil-cake prorluct of 
the Unitecl States, and practically all of t he oil-cake from 

*Last Citation, page 432. 

*Year Book of D ept. of Agriculture, 1902, page 431. 

http:export.er
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flax seed, sunflower seed, and other oil-producing' eeds, pro­
duced in the lTcat Cl'l1shing mills of Russia. This oil-cake 
is not nly a valuable stockfood, bein o• highly nutritions, 
tll ehief food ingredient of \vhi h is albuminoid in nature, 
posse~ in b , in a con lensed form the finest type f tl sh and 
milk forming properties, but is a pI' duct which if annuall 

lel away from the farm lands i a nre me, n f imp y r ­
isl in 0' the soil unless the farmer s make proper provis o n t o 
repIne the f 1'tility by the use of other means. Per haps, 
if this is don in a jUr1iciOllS manner , snitable cheap f 1'tiliz 1'8 
may be btaine I to tt ke the plae of this loss. Om' farm­
ers and cattl men \\ ill do well to learn as quickly a. p ,ihle 
that su 11 y-pJ'od lCts hould be f d at home, thns k eepinO' 
t he e ·tilit. f tll ' ' il Ip to its pr oper standard. 

'l'abl No. 1:3 indicates in a gen .ral wa the on ltri,s 
he \yoriel vhi h ell' interested in the produ ,tlon of fibI', 

he n \ hich are eOnCerll(' i in the manufe ·tUI'Y of 
linen pI' du·t. Practically e er Enrop an cOl{ntry 

, hi ·h I rodu' S Llny flax fibre use ' a large amO'1l1t or i in 
t h IH I I pr du Ition of linen fabrics. Th pea a ntry, e ­
p (·i ally of RWi ia m k tl:-;e of a large amonnt of 11 HI spun 
cloth. lIh.l ed the Ru.'sian eXlJort of fi br e l' pI' , nts a low 
p l'cent· O'e of the entire amount f fibre pro :luced. oan::;e 
lin , I th i made nt home in a small WHy hy P ( sant manu­
fnc urin -. proc ses ' n' t V ,r, ',one lV ~able kind f dom ti 

n 1e 1, in SOlTl districts, the R.n, sian ,fl sant j cloth­
ntir ly from hi, h m -grown Hax products, from th 

closewoy'n shirt and feet-wrappin O'S to a h a vy and closely 
woven overe at. (.' > J plat . 10 and 1.) So common is 
tht' use £ this produ <-t that, in purcha, ino 'm 11 samples of 
sped of pf'aRants, the pur 'hasecl amounts were ofte bro 19ht 
t o thp "Titer in small home-mad , linen bao's f the finest 
qtrength and textur . Home-mad linen t\Vill and. thread 
are in ('ommon use. In the I. rger Russi an man fa('tnrillg 
f'. t bli hml'nts, flail 'anvas of the heavi "st and fin e. 1. quality, 
We t crproof bagging and heavy hvines ar made anrl are 
articl s of (I'en 1'al consumption by the people. It is im­
p . ::Iibl· to get (ny reliable statisti 'al kno\'dedge regarding 
he. p home manufnctul'ies, the xteut of hom onsumption, 

or f the actual export trade, but the observations of the 
"Titer are such that he feels certain that home c nsumption 
of flax fibre is not only of vital importance to the Russian 
people but ace unts for the use of a very large proportion 
of th flax fibre of that country. One Russian statistician 
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timates this home consumption as, at least, one half the 
actual annual product. 

Through the kindness of United States Coumml H eenan 
of Odessa, I ,vas enabled to obtain from a Russian offic ial 
SOUl'c e the following export figure~ for the years l!JOl and 
1902 : 

Y i'!a r . 

19 01 
HlOc! 

Table No. 15. Russian Export of Flax Products. 

J i l.r e. 

~ LJ, O(j() 

J70,579 

1~ rI'O:~S 

'1\ :.,,\.., 

~.) . 5 0U 

3 3, 15 U 

~ucd . 

:2.1, ,") 10 
HHJ ,,)U l 

oil Cl'll sbing plclll ts are scat tered t lll'ou g 
Elll'O l)(~ H l1 Husl-; iil. t he ehjef ones 0 1 wh ieh a re loc<ltc 

i)cllk~ . 

~t . Pet r-TslHll'g Hibinsk, Smolensk, Riga , Odessa. ::)ur utoY, 
~(mlarH, Khilrkoy , HO:stO[t-Oll-DI III , Titlis nn d EkaterilJouar. 
l'-!on:c of Hw \'1'1'., . lal'g'u.;t of these flH x:-;eccl l'ru~hin g milL,; are 
l (1 (";J tpd ill Ul) l't1W l'l1 HUH~ i;1 . and u rH w thei)' (·r nsh almost 
I'lIt i l'(.l IS f r om 1 he fi bre g l'm, n scp. l L 

Of the mills locn t ed elt ~t . P etp.rslmrg t here <lr 
H iga. r Oll L' i Rilliw:;k f01 U' ; 811101ensk nut' , T hese, a lou e . 
.,111 :ulllual output of ()il 80mew11at in (' X{, ('!'S of 7000 tons. 
1.' l1e H lls~ i a ll p r asDnts 110t only pl'(laU(~C 1he chief bul k 0: 

Ite ilax fi l)l'e of l:OlTImene, hut takr, Oil the H,'Cl'vge, a fn. ir 
d 'np of seed. Th e pl'ouuet ion of ti h r e ill Rtt"isia iR almost 
,r holly in t.h e luwd:-; oi t.he peasnuls, 01' in the h;1l1d s of smail 
land-owners. 'r he l arger estate owners helve practieally 
ceased to raj~ (' tl.i.lX fl)l' fibre purposes, eiaiming that they 
'are unable to stan<.l for the cost of lahol'. Thii'l fibre pro­
ducing area of Russia lies ehieilynol't.hward of the O<1<:;t 

nnd \i'est line drawTl throug h the cit.y of l\:[os C'.ow. Very" 
little of the ,york of fibre pl'oduetioll is done in fibre mills. 
Only the cl'llclest hand processes :11'e to 1)(> seen in operation 
throughout the countr y. vVith the pxception of some mills 
lo(·ated on the estates (,f (' e)'tain llohlem rm and run by the 
Russinn Department of _\.grieulture lor the encouragement 
of the ffax fibre inchu:;tJ·:" tltpr~ nre p r Hl'1'i r ally no fibre mills 
in Russia. ~ljlls, of the order just named , are ill operation 
at some five or six points. I visited three of these p1<1 nts, 
one at Goroditch in the goyernUlellt of Kostl'oma: one on 
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e 'tate of TJ onard 8ako,,~icz at the villag- of Diriny 
T l'k near t ll C1 y of Porchoff, in the government f 

P. leof!; an] {)n tl estc te f Princes ialitzin at the villag­
of Nov -n ug']nsky , in the o'overnm nt of Smolensk. rrh~se 
mills £11' ](W.l ed ill th gor at st c nt 1'8 of pea a It activity 
in the prodncf on of fla x: fibre. ,\n ~\gl'icuI1 lral exp r t 
W [lS in (' hal'go f l' th purp ..e of m akin cr d mOIl 'trati n 
' n proper metho( s of fihre pr oduetiol1. inl'! cling t h OT wth 
f t ile r1' I f lilli!, at tht' ~, . Rtati ns Di 111 1 a high ora r 
f Jxp (:'rim n al and e lucational viTol'k beil1 ?, ,on a n t ed. 

T he in Crf'Rt ,,,j t h , hi h the p a~ant w.r supp rti 1;:-. t h s 
pl ant. . ltieh W (' l' 'nn on a s rt f 00 Pl'ative plan, and 
t h J r sa ltR ,,-hi .h v r h ing obtain d an 1 p ro In ,cd by the 
pl. ants in t h imm d int vicinit, of the inills w r Sl l'fi ­
ri ('n t t (' on vin m that the Rns i. n p opl , ith .li g-h tly 
fnrt h r ai 1 f 'om th eir :rover nmell t along these and sim ilar 
l io R , ill aFii ly b a Ie t monopolize the fh x fihr influstrr 
of the w rlcL At present , the proehl t of ~nch mills ll1<'1y 

only be looll; cl u pon as . ample or m cl el W rk, illn . tr<1ting 
th , propel' tho, for RllCh eountries. TIll" great iil 'e 
ont I of Rl s.~ia. np Tl ,,,hi 'h the lin en mill . f th W 1'1rl 
11en d, is produce 1 in t H' m st rnde and un nlightened 
m:mnl' by con t1 . s nn m brrs fin er vi iual p Hsnnt s s at ­
t ~re(1 thr oughout t he \ hole are[l of Enrop ~1l1 Hnssia. It 
is thus a proch t of gr at variety'Fls to qUclity. 1'h :sH 1 

~ , s('rt ion nu "yt be mad of the stat ns of tl e indnstrv in ot r 
fi bre p rod 1 :ing countri "S of Southern ElU' pe, ' incln in~ 
tl lC-' imy orh t fi'ld. of Anstria, EImH!'nria, and H mmania, 
Hi s ( r 1h.> pI' p r srparntl( 11 of fibre 'Fe fonnJ prin­
(l ipa 11.,' ill _JOl'th Fntn('('. Bel gium. Holland and lr 1.1 1el, 
1'hr nost important of these are 10 (1ted <llon g- tIl(' Rjv .>1' 
L, E{ , i n what is known a.' the Com'traj eli tri ·t ot B JIginm. 

, T I w(lrk f 'cttjng' ('cnpi s th llvailnhle pae n 
t he Hi 71'1' Lys fo r <i di tnnc 0' perIl( ps t en or fift en m' es 
() ho " :1111 b llow t he ritv of nr trai. Exten~hTp' fibr 
r lilnt. art; pa( k c1 along 'the riv l' bauk and larg~ area 
.,f f! ' OUIl I [re nSf'd for th varions pl'oces. es of preparin cr 

t ll .. tT;nv previon. t) hl'eaki ng' . The whole pro,. ss a,' I 
' -:1 ,.' inf r mc(l by }Tr. I'\rthnr Vannienwenhuyse, our of the 
m t p:x i t.' l siv fibre prodneerR of the (~ity , fn1'ni,l1('s lab 01'J 

for som thin ,g' OVf'r 17.000 em )loyef" thrOllghont tl l y a I', 
T e Condition of the F ibre Crop in Foreign Countries: 

A s in the aFiC of the s eel crop in Amerira, the flax gro\yers 
thr nghout the world, in the fibre belt, have trOllb1e~ OWjll ~ 
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to the fact that the crop does not thrive for any consecutive 
period on the same ] and. vVe found no exception to th is 
condition wherever invpstigatio'l1s were properly mad e. In 
some particular soil areas the ground is able to stand the 
crop for a longer period than in otiJf'rs, hut eventually 
there comes a period of failure. It has been previou~ly in­
fprred in this report. that the fibre crop of the world, as an 
industry: is quite permanently located. It is the general 
belief of many that certain slllall areas of Russia, Holland 
and Belgium produce practically all of t he fibre. This per­
llUUlenc e of locati.on is really more apparent than fact. For 
eX<lmpie, th e Courtrai country of Hel!5111m holds its r eputa­
ti on not so much beeanse of the lart.!:e amollnt of fibre tlax 
whi (! h is gr own' inmlediately in the ~i cil1ity of Courtrai on 
the river Lys, but through the importation of flax straw 
to that district, Rhipped in by rail largely from the more 
di stant parts of Belgium, and especially from North Hol­
lantl, inclnding t he present ll ot~cl cropping distrkts of Fries­
land and Uroningen. The chief SOUl'(~ e once was North and 
vVest Fland ers and the Islands of Zepland. The crop i 
now almost. absent from Zeeland and the once noteli district 

f Bra bant. 
vVhell I asked English, Dutch, and Belgian importers 

of flax fib]~e from Russia regardin g the proper Russian fj hre 
aI'cas t o visit, I was always referred to the so-called Baltic 
proyinres, especially to the governments of Iji eA.and, \V est­
laud, COlli'land and Pskoff. "Cpon reaching these regions. 
I was much surprised to find that the crop was no lon ~er to 
be fOWld in good form in any of the first three of these pro­

inces, and to learn that the present fame of Pskoff r ests 
. chiefly in the prodnct drawn from its large areas of newly 
tilled, scrub, bmbcr, and swamp lands. 'rhc great bulk of 
fibre, exported by Russia and ace red ited to the Baltic pro­
vinces, I find should properly be accredited to the enormom; 
area of Russia lying chiefly north and eastward of the city 
of Smolensk; in faet, the Baltic provinces, because of th eir 
great shipping ports of Petersburg, Reval Riga and Liba,u, 
get the reputation in this matter 'which should fall to the 
woodland areas of North Russia as a whole. The export 
of fibre approximates 13,000,000 poods (250,000 tons ) which 
represents the product from some hundreds or thommnds} 
perhaps more closely said several millions of widely sep­
m'ated peasant plots of small acreage. Every peasant farm­
er prepares a bunch of flax fibre from his small plot ot 

http:locati.on
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g-r ound. Often it is almost worthless in quality ex ept only 
f or his wn u 'e when it is worked into his coarse ·lothi Jl~ . 
Oher peasant famili in each commnne and ertaill r t he 
small Ian -o\,ners eXt el in the growth of the rop and th 
produ t jon of tll fibre, and they, I believ '.' ow their S ll cess 
with the crop to their peculiar system of land tennre y 
re-allotment. In short, Russia seen:s to we h l' ontinned 
flax -fibre and seed prodncti n hugely to t ile same (~ ondi­
tions ,vhich still allo, America to produce a large annual 
yi ld of seed, viz., the constallt use of n w land anel to the . 
v . r small plot, ystcm of commune a ('Ticulture. 'l'he very 
')xt n d d arc" over which that plot allotment system is 
111 vo O' ue, rather than any peculiarity of ulture, intclli,rent 
r meritor iou' cropping meth ds, I believe, account for 

tll larO'e annual peasant fibre produet. Th cr op seemed 
t h everywhere sub,jecte.1 t o ess ntially the sam . disca. es 
and soil trouble heretofore noted in the s cd ·rop of Amer­
ica. 

,Conditions of Seed Crop In Russia : I found that a very 
large acr eage of ft:·1X has been and is now h ing ClTown in 
Rus ia ntside of th fibre areas f r the production f 
seed alone; and, in thi . , there is no lement f C Ilture 
making the results att:lined es entially cli ff rent from the 
n w land ill thod of Ameri ,a. If one asks t be directed 
to t he best all most note 1 linseed produci ng g:overUlli nt , 
one is alway, even b.v th Rnssian Hgrieultllr,l ( u th rities, 
referred t o the gov runt nts of rl'amboy, Kharkov R san 
and the Kuban countrv of the Caucasus. I Ionrd there the 
D'reat oil crnshing mihs; but ne e uld not dri ve t flax 
fields of any extent. Those were always sa i I to be "200' 
or m re ver sts away. 'l'he shipments of seed to the crush­
ing plants also always showed the marks of the estates 
located in thE' newer and more distant provinces. \Vhcn 
located, the big Rus. ian fl ~ xseed fields weI' found to be on 
new hreaking upon the rolling 1'ra iries in the ~overnments 
of Ufa. 'l'chelabinsk and Oren berg:. The great new seed 
producing m'eas :It that time. ] 90::3, being opened up were 
said to be the Sib ,riCIn fj "Ids tributary to the transconti ­
nental railway eastward from the base of the Ural l\loun­
tains, and southeastward towards Turkestan. 

In conversation with ~Ir. Fredrick Ramm, Agricultural 
Seed merchant of Rostoff-on-Don, and others, I learned that 
the great fiaxs ed export from this important exporting 
city was originally drawn from the immediate plains of that 
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fertile r egion. Now, in 1903, I find it 70 versts nearly fifty 
miles. to the nearest estate interested in the production of 
linseed. The Kn han River country, one of the most fertile 
soils in the world nnder cultivation, was able to produce 
the crop lmt n few years. The great estntes of Baron Von 
Steingel and otllCrs in this vicinity and about Ekater inoc1i:ll' 
once snppljed the fl axseed for his extensive oil mills at that 
pla t'!:'. Now it i ~ shipped in from cli8tant parts. tributary 
to Steppes of DOll ::llld lower Volga. '}'he crop there is 
gTU'Yll pril)(:ipally upon virgin lall(ls which may ue snid 
t(l lie n orthea stward of Stavropol throughout t he rlistrict 
tcmclling npon Samara, Ufa, and Orenberg. r.rhpl'c are also 
some t'xtl;UlslYe el ushin g mills locatpd "t the city of 
pol. All features of agl'l culture and of t.he fi:-L'i: crop iurli­
rated that the on ce fmnous r eQ.ion of the CaUr:lSllS is n, 

l,mger producing the seed crop ~vith Cl ny certa iut.y. 1 quot 
from a conyersation with J\:Ir. Emj} e- de Rarbo, a.gent for 
the grain exportin g firm of Lewis Dreytns & Co., r eRident 
of the export city of ~ovorossisk: "Flnx growin g in the 

:HtlCaSUS is about oyer." "r}'lle sOlI is exhausted. It i 
flax t il'eJ ." "Dreyfus & ro., expol't<'d in 1898 200,000 t ons 
of flnx seed fl' om the Caucasus; in 1894, 150,000 tons i in 
190:J, ] 5.000 t ons; <mel this year (1 90:3 ) to dat e Oct. 18th 
" e 11a ve r ecpiYed at this port but S,ono tons. 'rhe crop tlOPI 
Dot now pay the feH'mer.' 

The writer visited the offices of this e~pol't firm in all of 
the princip}!l goYermnents, including thos(> at the 
1'ovorossisk. Theodosia, Tambov, Voronesh, Orel, Klmr ­
kov. and Odessa. 'rhe firm, with :its home offices in P aris, 
l ~ e~pe(~ i;:J ly interested ill flaxseed, exporting t he satHe t o t he 
g-reat oil milh; and paint factories of ]~'I'a.n(~e , located CI t 
V Cl'S(l illes and other points. 'fheir agcn ts were thus in­
f orm ed upon all matters of flaxseed pJ·oduc·tion. The story 
of the differ ent JrHlnagcrs ,,'as alwDYS the !'lame. viz., that it 
is hp('ollling more and morc (lifficnlt to get the seed in 
(llW]Jtit~7, except hy shipping :it from d istant districts. 'rhe 
i1cl x seed (' rop , nlS Ollce a payin g one in all of these rCg'i otl~ 
mUlled a hove, but is 110t only becoming' r educed in yielc1. 
L11 t the seed is lJ{? l'omill g scaly and of less value for oil. 
T hese features and (' on clitiollS point to the shortlivec1 na.ture 
of this crop as at prp~ellt. handled ]Jot only in America but 
in Rn~sia, ana t caeh that the country which first learns to 
g'row it in a r eguhu ' rotation as a ~ staple will be r epaid 
by SLlre profits and an almost eertain market.. A con­



Plate 11. Fig. a, pea8ant f<ll'nlO'rs plowing in the fihl'c region of 
p~ko!r, T~u~si a, ~howjIlg t.ITle of plow ill common USe, the ··Nvika." It. 
is only a forked stick with a hammered steel point. Pig. b.. the peasa.nt 
h a rrow in common use thruughout the Pskoff dil'ltrict. The teeth and 
frame work arc n eldoge her by home· made flax fibre rope. 

http:peasa.nt




Plate 12. Fig a, a rat,her fine crop of Russian fibre flnx, government 
of Smolensk. Esta te grown. Fig. b, the common method used by the 
Russian peasantry in drying the flax strnw preparatory to removing the 
seed. 
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b'ast of European and Russian soil and climatic concli­
tiODS with similar American features also convinces t he 
writer t tat w , have throll:!.dlOut t.h e Un it d St.Mes a 1'( n !!e 
of climat and sOlI whic'h ~'ill allow of the d evel pmen of 
both the oed (nd fibre inclu. trie under natur al c nditi n 
to a stag · yen superior to the b 8t f onn 1 in all E rope. 

Gr owth Periods of the Flax Crop: 'rhe flax plant f 
('uIt:, c t ion i n aturally an , lll1ual and is, tl e "efor ~ Ii i t ,d 
t o c1iulCltjc m 1 s i1 condi tion ~ which are suitl,d to t he g"I' wtll 
of '11<' 11 plau R. In "cr ta in southern l' ("ions inc]n i" l g ont.h­
ern Frane .\ it l ' ~ ITI etinl cs ~llltiyat rl as a wint ,!' cunnal.· 
I I1t . ncb val'i~tj('s ,ue foulld to meltnr when sown a s r ino 
c '( ps in t l e n.'ual t1 a:x: growing re~J'i n. 'I'll 'TIlT 1.1 e 
grow h p r' d vn r i ~ som what <1r Ol'dill g to th J t y pes 01' 

V ' l'iet ie a Id qu1t (c> (' OIl i ]t~] 'ably ;l(~ 'Ol'lin g to t 1e , ' Dil and 
clHuaet eristi s of t h e .limnt e of tll 1'cQ:i 11 in w1 ieh it i. 
{Trown. It may, h OW l e1', be lnok cl ll P O; l as a short se.] on 
cr p . It. is qu ite eommOl1 for the seE' -] era t o be nwturea 
in f rom two HIld nne-half tl tln'pe rn 11ths. rrhis mak s it 
a very imp rt ant on for nort hern l'egi IJS. Ind e the 
fibre er p, as has b en previollsly noted, may pl'odnc d 
in (' ry ; plell . id f orm in regions so far n rthwarll that f ·w 
other ( l'OP , m Hy h SllIT" fully mat.u red. The entir e growth 
p'1'i d )f t he plant may , for conveni en ce be divj led in 0 

tit) P 1'1)(\ immed iat] y follo'\"in o' seed germination and 
PI' ' I ('din '''' thf' d \' J opment of the regular foliag 1 es, 
til • I'i d £1' m the se cl leaf stage to the blossomiuO' stage, 
the period of fi, r 'n 0: and boll f ormation, and the period 
of mc1tu rinO'. V'l:-Y m lCh depends upon the c n c1iti ns of 
weat h r a 1 1 soil <11 r iu O' the periods as t th finn types 
of tI L PI' ]11 t s prodllc "c1; and it depends whether gr )win g 
tbp rop f or .t. l production of fihre r s ed , what sor t of 
\V ath ' ne :·h 1 lel hope for, and what s il conditions he 
should stri re to mai tain. Gen l'ally 'P .ahng, a sl w and 
i 'regnL l' grow th \ ill I' sult in the formation of a woody 
str w and a poor type of 11 br8 prodn 't. 'rh r may or may 
n t he a /leI s .e 1 CJ'Op produc ~d under these onel itions. 0' 

If on e i st l'i"iu O' to l,rollt ,e a Ln g, ev n growth f fi n e 
fi br, v l',Y thin g p()~si} If' sh ul l he done to gain an e en, 
l'c t 1 '1' 1'( pill ~Towth s('a ~·on. '-ro this end ne selects tile 
type f 'oil nnd elimat ' und '1' "I iell to attempt to produ e 
a good ty pe of fibre, and t hen m:ke~ arrangements t.o pro­
vid tlwt t 'xt.ur ~ Clud drainage of the soil ,vhieh will give 
as eo stant a water supply as p ssible. \.nything whirh 
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dlecks the growth of the straw during the period pre('ed­
in g boll formation is sure to r esult in an inferior ty pe of 
fibre. If a drought sets in, at some time when t he straw 
should be makin g its gr eatest strides in len gth and in­
cr ease of diameter, there is sure to be a formation of woody 
st1'awand a thickenill g and hardening of the fibre cells. 
and the straw becomes contracted, stunted, and br it tle. 

In the case of the crop being grown f o1' seed purposes 
an even grow1 h season is nlmost of like il11portance for 
not quite the I-mme r easons. It is extremely important in 
this case tha t the atmosphere should be sufficiently dry t.o 
ca use a sturdy , woody t ;Y'pe of stem growth, and a heavy 
production of foliage for the r eason that seed producti on 
l1emands a stron g brunching plant body with lar ge leaf 
su rra ces. In onler that the boll formation may be nuItlcr­
(lUS and perfect , and the seeds ma y be weU fil le~l l large leaf 
surfaces expanded to the sun and air arc a n ecessity, as 
these are t.he manufact ur ing source of seed contents. Too 
much moistm'e throughout the growth season r esults in 
weuk and imperfect stems, and pOOl' boll and seed formation. 
If a severe clrou!.!:ht should OCCllr nt or near the time of tlow­
ering or boll a~d seed formation, it prevents t he proper 
flow of snp and occasions the hardelling and ripening of the 
st1'<l.W, p,specially of the narrow and thin necks upon which 
the bolls ar e formed , thus cutting off the propel' supply of 
rood materials from the seeds. Every effort should, t her e­
for, be made to provid e a type of soil which will ma intain 
to the last a suffirient suppl~r of moisture. rrhe oil plant 
when suppli ed with a sub-soil moisture ·will stand very 
sever e conditions of atmospheric hent and drought. In t he 
n atural seed producin~ areas of Southern R.ussia and t he 

. ·western Dakotas, one of the chief eauses for the suelden r e­
l ucti on in yields, which otherwise promise t o be heavYl is 
ft en hll'gely to be attributed to the rapid drying up of 

the narrow necks or pel1estals snpporting the bolls. This 
is sometim es clue to diseases, but often to a lack of sufficient 
moisture in the pbnt body to keep the sap flowing through 
delicate branches while the sun is hot and the air is dry. 

A period of extreme importance in the growth of the 
crop is that ·which immediately follows seed germination. 
It is of the utmost import.ance that the germination should 
be rapid and that the soil should be in such ('.ondition as t o 
allow the seedlings to immediately come above the surface, 
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This ~H' counts for the nTeat car~ which shoull be exeJ'cised 
in tile preparati n of the soil for the s ,eel bell. 

CultuI e Methods: 'rIle necessity f arri"ing at some 
systell atie methods of flax (:ulture which shall be r ecogniz 
as of Rpecial mcrit is of first imp rtanc , wh n consid'ring 
the qu stion f establishing the crop in any parti n]ar 
I' gion. In Am ri a th J'e is a gr "ut difference of opinion 
as t what m etlH ds should best be pur. ne 1 in PI' p ' ri n g 
the seed bed, sowin g and harve t ing the product. Gen rally 
th crop i ~ 1 oked upon as a sid issue, and is cared f .J;" 

without much llniformit, of effort and method. I was 
not a little surpri 1 to find that even in the old fl a~ pro­
ducin cy regions of Europe, definite kn owledg as to the 
b . t ill thpds f handlin o' the soil and s d is hardly t b 
had except frcm bservation. I found a O'reat di v Jl'sity 
f belief . I t hink, how vel', that I can mal a fai r state­

mcnt of the processes gellerally f ollow cl and indicate the 
methods which may be hoped t o o'i the most sati ,factory 
r sults. vVhile differ nt n1"n gave widely differin cy views 
as to what ought to be done, tll condit ions] und er which 
a . lC • 'ssful r op wa alwa found , "Tere carefully noted, 
an · it is quit e evil! nt that these are usually quit uniform. 

The Seed: 'rhe m st HC 'essful gl'owers place ~reat 
stress npo the car e with which the seel! i lUllldl 1, and upon 
the typ and hal'acter wJ1i ·11 is used, hut it is a peculiar, 
inde el, str. ng f ature of the entire system f fl ax cultnre 
that. no matter "hat I' gi n is visited, one finds that the 
pro ueer of the crop believes that he should send to some 
distant r eo'ion t pI' cur . eed . It is evident that this be­
Ii f alon ,ould I' suIt in a very t.horough mix ing of all 
of the kinds types, r var ieties, and at the same tiIne place 
a very slight pI' mium upon the idea of Seed developm nt 
or seed breeding. In Holland and Belo'ium I f ound n o 
per on of 1101 e who grevY fibre seed for s' d purp ses. III 

all Russia I found only two states upon which a specialty 
was m de of this feature, indeed, only two estate owners 
who believed that a fin er crop of flax could be developed 

n n 's farm, should he persist in a m thod of grading 
and developing his own flax seed. It was just on these 
two estates, and upon other estates for which these men 
had furnished seed, that I observed the purest and finest 
grade of fibre flax. In southern Russia, in the regions of 
Kllarkov, Tambov, an Poltavia, there are to be fund a 
large number of pure seed farms, some of which give some 
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eel f l'om the Russian 
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of the seed of Russia is grown in small lots; is collected 
by middle men and sold to large export ing firms in l\Imwo w, 
Riga , Reval and Petersburg. It thus comes to the.c;;e fi rms 
in a thoroughl y mixed state1 y et the conditi on corresponds 
quite markedly t o that of onr elevator handled f1::lx seed 
in this country . 'fhe only way to get a pure strai n of tlax­
seed of a certain p r oductive capa city is t o select a good 
stI'clin of the seed as it is !!rown in th e field, aJH] br eed 
to it and keep t o i1. by prop~er handling and select ion. 

Flaxseed is, because of its capability of absor bin 
wat er , and because of its oil, of a nntnr e ,vhieh read ily loses 
its yia bili ty. It is pa r tieularJy sllsceptible t o in ju ry by 
heatin g ill the bin, by exposure t o hi goh dry stornQ'c temper. 
atures, or by exposure to sli ght amount s of moi:-.t ure und er 
conditiolls of low t emper atures. As the youn g plants nre 
partjenlarly susc eptible t o the action of molds and other 
fun gi whidl ~ltta('k the seedlin gs Hnd the mother seeds at t he 
tim e of germination , it is of pal'ti cnlar importan ce t hat th 
seed shonld be Rtor ec1 dry so that the spores of such fun gi 
cannot gain hold upon th e seed. Fl<lxsced for sowing 
purposes should , thrrefol'e, be hm'vested dry , and st ored 
in a. l:ool. dry plare. In this connection , an int erest in g C'lstm 
WH S obsf' I'Yccl amon g the peasants of northern Volow1a, 
Russia. '.Phose who nttempt to save :flaxseed usually kcep 
it in the unthreshed bolls. They clClim t hat t he longer seed 
fl ax is thus kept. the surer the cr op. I coul d get lI O ex ­
planflti on , but w'as compelled to p ay t hree times as man 
kopecks per pound for three year old seed so st or ed as for 
seed or the season of purchase. Snch a method of st or in 
wonld perhaps tend to pr event inj ury from dampness and 
heat, pOSF:j bly loss thr o parasitjsm in t he new crop. 

Tbe Land: In Am erica, I TInd that fla x growers malt 
.little d istin ction as t o what type of soil t hey select on whi ch 
t o gr ow the ('rop. Speaking generally , fa rmers of H ol­
land. Belgium, Germany and Russia likewise seem to make 
little distinctioll . 1\1v observations teach thut the kind 
of soil, upon which i 'he crop r eaches the standard of per .: 
f ection , are quite uniformly the same in all regions, t hough 
fair crops may be raised up on a great diversity of soil 
types, according to the varieties and methods of seeding, 
climate. etc. 

POI' t he fibre crop, the texture of the upper layers of 
soil should be such as t o give a fin ely compact surface, well 
tlrained, but of sufficiently sandy and loamy nature to allow 
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the first growths of the root s? stem of th youn g plant t o be 
rapid and yet n ot be so loof;e as to cause rapid drying, or 
so finely compact as to cause baking and crackin g. .A 
f ature of greatest importanee is that there should be a 
heavy. rather compact ub-soil capable of p rsistent r e­
t ntion of moisture. 'l'he best types of the fibre crop of 
Holland and of Rus, in wer e onnd upon soils which c med 
to possess these o'eneral characteristics with a fine admix­
ture of seasand, givin g a t . rpe f sur f ace which could stand 
a large [Imonnt of water wit.hout bakin o' and cr[l ckjn ~ i n 
time of partial drought. As elsewhere indicated, the matt er 
f fertil ity seems to be of minor importanc Jo The fi n crop 

can be O'1"OW11 up II S p o I' a soil in "h mical f r t llity, that · 
'urcely any other cr op lllay be hoped to succe. sfuHy d ­

velop, if the other mor e im} rtant f eatures are pres nt. In 
h t , dr y r egions, rhere the seed crop is m r e common, til 
featur ~S of t he oil whi h are of extr me imp rtanc are 
th se which insure a shaHm but compact se .d b f. c1, ra pidL 

first O'rowt h, LWcl a t ady water supply from a heavy, lll­
J dying sub-soil. -VVhile good crops f see I f1a.~ nw y 1) 
l:rr wn up n light land s wit.h a gravel sul -soil. this can 
(HI ] b exp cted in y aI'S wh n the sea ' n f boll f 01'111a­
tion is (7i ,n all Imndant rainfall, or its equivalent is givenL 

by irr igat ion. 
As 0 t he ap plica ti 11 of mnnlues and f er ti lizers, the 

Net b rland gr wer.' do not r ecommend be rl1y~ I'd manures 
upon lands which are t be u d f r th production of fihre. 
rrlwy l aini that it p l'odll es too lUU h wood in the Sh'clW 

and 1.1 .cken s the fibre. Iany o'1'OW 1'8, who deal with hmds 
t f light quality that ne d pushin o., apply a li ght t op ell' ssing 
of salt petre near the blo s mjn~; p eriod. This is said to 
leno th n the growth p eriod and soft u and lengthen the 
t raw. 

The mol' nbl producers of fib r e in the district of Yar­
asIa , Russia, a re(rion of very lioht, sandy soil, make use 
f comm I' j' l kainites in considerable quantities with apt. 

parent sue ·ess. 1\lr. IJeo Piotrasc:hk , a gricultural d elegate 
from the 1\Iinist ry of AO'ricnlture to the Governm ent of 
Yaraslav. informed t he writer that th se f ertilizers gave 
much gl'Cclter r.conolldc value than any other. "We reCOJll­
m nd from eighteen to twenty-six: pood per dessiatin.. 
E qual t app roximately 250 to 400 pounds per acre. Th 
·ost in Yal'aslav was fonnd t o be, according to the amount 
. p lied, IT m three to ten dollars pel' acre. Mr. Piotra~-
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l.! eSSl"ve crop. 
It was also found th~t the HURRian fihre crop in its 

best f o rlll it to he found 11 pon newly (' leared S <.' 1'U b landH. 
SU(,l essful (·rops llpOll soils of older rultiyation were found 
only 011 those estates where judicious r ot ation or rest 
periods are practiced. Until a wise system of rotation or 



Plate 13. Fig. a, Russian peasant boy, and rather fine plot of peas­
ant grown fibre flax, Smolensk. Fig. b, Russian peasant women remov­
ing seed from common seed flax to procure the straw for fibre purposes. 
These women threshed nearly 700 acres in this manner, their only pay 
being the straw. Estllte near Orenberg. 





Plate 14. l"ig. a. extra fine qualit.\, of fihre straw grown in the 
wooded districts north east of Vologda. Russia. Fig. b, photograph 
showing the manner of spreading stra w for dew retting, go\'ernment. of 
Yaraslav, Russia. 





Plate 15. Fig. a. showing the eommon hand break used by the Rus­
sian peasantry. }<'ig. b. hand scut,ching paddles for removing the seed 
Vologda district, northern Russia. 
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~oiL r es t 'an be jntroduced, a farmer who expects sneccs. 
uo·ht D t t o un lel'take the production . f the fia~ Cl'( P 

other than pr actically virgin soil. H must illso p r aet 'ee 
. . fnl s <l s lection, gradin ; , and treHil ent , if he wish s 

to r ontinu succe 'ful PI' dnction for any ext nd cl 1 l'i d. 

Seed Bed: 
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"' See Minnesota E xperiment Station Bulletin 4 7, page 5 . 
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, 
Plnte 16. Fig. a, types of peasant made fibre and tow, Vologda, dis· 

trict, n01·thern Russia. This district is said to produce the finest quality 
of fibre nuw produced in the world. Fig b, unloading baled flax fibre 
at n. railway shed, government of Pskoff, Russia.. The equipment is 
typical, but of high grade. 
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Plate 18. Fig. a, trained Russian peasant. labor twisting rope from 
flax fibre to be used in baling the product. Model fibre plant, Yaraslav. 
These men, as well as those shown in :I<'ig. n, Plate 10, with the excep­
tion of belting, hat.s and sundals, are cluthed wholly in home-made linen. 
F'ig. U. a rather typical SamlJle of flax straw of high fibre quality, gOY­
ernment uf SmQlensk, Russia. 





Plate, 19. Korth Dakota grown fibre straw from seed of same par­
en age as that of :Fig. b, Plate 18, seeded at the rate of one bushel vel' 
acre, one and one·fourt.h bushels per acre, two, and two and one-half 
IHl!;heJs p CI' acre, showing that fineness of fibre quality depends largely 
upon thickness of seeding. Greatest length attained, 47 inches. 





Plate 20. Four types of flax fibre, and a bundle of North Dakota. 
gruwn Russian fibre flax seeded at the rate of one·half bushel to the 
acre, showing the coarsest form, 47 inches high. Binder twine type. 
Xo. 1, best qualit,· Courtrai made fibre. No.2, hest qnalit~· North Rus· 
sian (Yologda) l~ rcparcd filJre. Ko. 5, hand lJroken and partly sentehed 
at the Korth Dakot.a EXH'riment Statioll from coarse striiw similar to the 
thnt "h.lwn aIr.)!Jgsicle. Xo. a. hand hroken and f<cut{!heo. ftbre prt'vared 
from Xorth Dakota grUWl\ clew l'l' tted straw. 
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"'ell be gain ed except through lon g association with fi h re 
work. It \yas observed that in nll types of the fin est fi hr e 
grades, t he fihre strands \ver e p erfectly free of wood.v or ex ­
tran eOllS matter fllld entan glement. 'l'!l e color of th e best 
types were uSllall~1 of a pfll e gray, shad in g slight ly to a 
light gold en greenish cast. If t oo l'aw or green in color, it 
may r epresent an insnffieient r ettin g find li egl1mmin g. If 
t oo white, it is f onn d t o }wye lost plinbil it y , life and perhflp~ 
stren g· th. Vel'Y clark gray types of fibre, 811 C'.h as that u ..,n al­
ly sold hy the Russian peasantry , r epresent undue rctt in 
llnd exposnre to weatlter, wher eby mlleh strength and p1i:1 

-

bili t y is lost bef or e the process of artific ial bleach ing rna 
b l'ilJ!..!' t he fi hr e ba ck to a llsenble f orm. 

T l: e Value of the Fibre Crop: Not havin g invest ii!ut 
the Amerl enn imp ort market r egarding the value or pric 
p aic1 l'or import ed fl[JX tlhl'e , I am not able 10 gi ve an est ima­
tion of the value of the fi bre ill this country . It is: nl ~o q llite 
difficult to g ive Ull i(lpa of the value of the crop prodnred in 
f OJ,pign cou nt r ies. This is the more d iffi cnlt becau se of tIl 
vnrifl hIe grall ps of labor ex ercis:ed in t he differen t cou n­
tri es con cern ed with t he cnltnre of the crop. 'rhe f oll o'win g 
qnotati on of fi gnreR, as giVPH me by men of much fihre ex ­
peYi~'rl (' e, mny be look ed upon DS quite l'pliabl e es:t irnnt es ror 
the (lis1 r iet s represen t ed . Mr. Geo. A. IIasselmn n, Sec 'y of 
the Dnteh Society for the Promotion of the Flax F ihre I n­
dust r y , said: . , if fi ll cl oes w en, the followin g is ab rm t whll t 
may he expected . Ther e are, howpver, m[Jny fnctoT'~ w h:i ch 
en t pl' t o redu ce th e pro fi ts obtn in ed by ol'dinal'Y gl'ow('rs of 
flax f bre; Hn rl t1]e cr op . as labor no\v stands, ('an hardly be 
SHiel to he a p ay ing one." 

'fa hle Sh<nyin g: Cost of Flax Fibre P rodn ction in H ol­
. lun cl. 

Cost or s l'f'd ..................._ .... .. .. _ ..... ..._ ..._._ .. 1 
SO\\'i l1 g Ulld \\ eedin g ... ~ ....._ .... _.._ .......'n 
Pu ll ing _.. _........ _...... ......._ ........._ ......... 26 
R PlllO\' i ll g Seed ....._ .. ... .. ....._ ......_ .:l 6 
Olpnni ng s",..a.. _......... .........~......._ 6 
rrr a ns pol·t ing the s traw to l' ''ttin g 

g rCl un d" .. ..... .. .. _ ....._ ................ ]5 
R ettm g _._ .... .. .........._........_ ..~_. _..... 59 
SClltc it ing. etc ..._......~._..................._._...._ 165 

florin s per Hecta r. :1jlp r ox. $2.40 per nrr... 
tt " " • 3 .:10 t t ., 

4 .1 6 
4.. ] 6 

.96 

2.40 
9. 60 

2G.-t 

333 $ G3. 28 
The -p roduc t p r od uced eq u als approxiIuatel~' 300 Rton e of fi bre I ler 

H ectar, valued a t 1. 8 flo r in s IJel' Rt one, 0' UlIPIlTOxima t('lr .._ ..._ ..._$8 0.40 p cr aCl'e. 
S l'cd l'eDl(l\' f'd " <lined ut 115 flor ins IJel' h('ctar, 3pIJl'uximate.l .v._...... 18 .4 0 ., " 
Rou g h t tl W !; <J. ved va lued at 4 0 1LJI'ilHS, or a,) l lpl'oxima lely ......~__ 6 A O 
'r11e net ga in p el' hpclar 303 florin s, or apPl'oxirnately...._____ 60.32 

T otal ...... .. ................................ .. . .... $ 111.30 
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l\fr. Arthur Vannienwenhu rse, a large fibre prodn c r at 
(' ul'trai, r t'portel: vVc goiv the farm l' for a very fine 
,·taml in crop f fi hre tra w ] 000 fran ' s per H e ·tal'. F r 
tl is flmonnt we O'et the s :> ed. and straw. ' As tIti is approx­
imatel y . · ...0 p er are, inc'luding th seed, it will be n ot d tll 
th '. ' two , st imat s ('orr spond qu ite closely. For tit Rns­
s inn ,ode ~fr . TJ Inurd Sakowicz of Du I' vka, P sk ff, 
g-Hve the follmvin g :figures: 

P ulli ll g __...._ ..._ ......................_._...4 rup les p~r dessial 'n, approxima tely $ .90 er acre. 
oJ' tin g th s tr aw and tnld ng 

th s ed............. .._ ............ .. 1 .8 0 
P repu ri ng he. t r a w in uun· 

die ' for ret til1!!........ ..........6 1.2 0 .. .. 
Ret ~ i n g fin ished............ ......._. l.~O 
B rea kin ..._ ..__.._......___6 1.20 
Scu t ing and hl\Jin .. _.... .. 12 2,4 

T otal . ._$ 6.50 

" r he pI' duet ill fibr straw ,,'ill b approximat 1. onc hun­
dred t o 01 e lm ndr J ighty p oods per de: s iat in, about 1300 
to 2400 p 11n(l per acre. " This is c much hi~'her av r age 
rjcld t ha n w( . uSltaJly "timated f or th ' Ru sian rop of 

fibre str: ' v. 11 th Jllsaud to :fifteen hundred pound , rill 
J' pr '" ~nt the (t v .n!'" mnch mc)]'e n early, where gr own un­
d er good onditions, while tIl peasant on h i overwol'ke 1 
pl ot s seld ill get anywh r e near this amount. I will be 

. I'V <l al thnt the f'stimat for the c st of the "\ Jrk of 
p l' pm ing th fihre is v ry Ie w a 'ompared with the co t 
us i ' n in -·ourtrai. This is <.1u to the fact that Ru~ . ian 
lab )}' t1 ;~ .mplo)~ed in u h wor1~ is yen of 1 ss ·t, and the 
RU. 8i n peas' nt thinks himself ,yell off should he get from 
fO ll}, t o six C , 11 ts p er p onnd for the fibre, which approvi­
mat s $10 to .,',:1-0 per aere for his crop. 

Flax Diseases: ... 1u ('h effort was made to crain in f I'ma.­
tio11 . llcel'nin 6' tIle chi f flax d ise•.lses and the relation Qf 
en h to croppill O' methods. I had hoped to learn mu ch re­
O'aI'ding the fiax ,yilt, clnd the various damping off dis .ascs 
"hi·h hay proved to b so seriously d structive to the 
Amel'icflll seed crop. Careful ob:eryations were made at 
all Em'op "'an 'r pping points with a view of ascertaining 
fa ts ,,'hich might aid in combatting these destl'uetiv 
trOll hIps. 

Previous to these European studies, the author had 
learned that a soil trouble is recognized in pra.ctically all 
ft a x producing countties. It manifests itself in a graduaJ 
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heir high even water content sen-cd t o save the Cl'OP from 
extreme injury. 'l'hese soils are also quite evenly compact, 
and this is also found to materinlly fav or th e growth of tl 
crop against the disease. It is founel to be quite destru t:t ive 
on soils tending to alkalinity. Soils ,,-111('.h wer c evenly wat­
ercd from below, ::lDd of tiuite fine , com pact t exture wer e af­
fected least. lUuch of the seashore lands of the Netllerland~ 
is qnite compact becanse of the fine admixture of sea sands. 
I bt'lieve that 1he H ollander s might wholly escape from the 
rava ges of this disease, if they- would but practice seed t r ent­
mrut for prevent ion, for th e r eason tlwt their fibre soil s au 
cbmate do not seem naturally suited to 1he developm ent 0 " 

th e wilt (liseases. They also practice snch sanitary r otations 
that the culture of t he soil is of t he most cleanly charact er. 
As t o the preven t.ative nahlr e of crop r otati on, however, no 
scheme was found to be wholly effective, und no able lIol­
landjsh farmer cla imed that soil once "tired" 

could be freed from the trouble in less than eleven or 

twelYE' years rest from Jiax. Tne fa ct, hlJwever, that a seven 

t o eleven year rotation and pastnre, as usually pract iced, 

!olltinues to give good payin g crops of fi br e-straw", ind icates 

that such methods are of much practical merit in control­

ling the diseases. 


'l'he fact of continuous seed importation from Russia i 
sufficient to account for the contin ueu ex istence of "brand " 
in the Netherlands in spite of the hi gh grade of seed el l)an­
ing and cleanly farming praeticed. As noted abovc, if the 
Hollanders, WOl king as carefully as they do at present with 
regard t o their seed <lUll soil, should each have h is own se 
plot and should practice the formaldehyde method of sef'd 
treatment, 1 believe the disea~e would be of no important 
d Ied in that country. This, too, is the only hope for .Amer­
ican fiax industry. No hope lies in the importation of sec 
f rom other countries, <~ s I have founel that the disease is 
world-wide in distribution and is most notably abundant in 
Russian seed fields. 

As the Russian export seed is of mixed origin, similar 
in its condit.ions to w'hat one would expect in an American 
elevator, one lilay expect to find many examples of wilt in­
fected seeds in almost any export sample. 'l'he wilt di­
seases, F1lsaria aud Colletotric/mlll, ,,"ere often found to be 
xceedingly destructive upon the Rnssian peasant plots. 

This is easv to account for from the fact that some of these 
plots, due ·to the characteristic chance allotments, come al­
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most continuollsly ulHler fin culture for long perioch ofr 

tune. An ex tell ive fibr ~ crop was visited upon the stH te 
( £ Leonard S' kowi·z of Dubrovka, Pskoff. ~lr . akowi 'z 
(;1"W many a r es f fi br flax for the p urp< s f s 'eel 1'0­

J urtion an 1 lu d rm ext "'DsiYe business in s ,llill CY ell t) t le 
p -'a ant ry f cliff r n t L1 l:-;t1'i ,ts. Very littl "\ i lt Wa S t( be 

Oll hi state while t1 e Cl' ps 0 the pea . antry on 
II ighb 'i n l7 pI t. were almost de..tl· y d. 1\lr. Sakowiez 
preetlces are 'ul r tation and seed selectioll . H had g 'own 
his Wll e ;A 1 upon t he -ame estate for over t en1y y l~a r ; 
and i was 111 lch the b st type of fi bre fl.~ . "\ 'hiC"h th " rit r 
wa able to find in the Rus. ian regions. \ silllilar ·omlition 

-it l1l'etel en 'e t o di~ease wa noted at Dug-ino in t h ~_:O ' rn­
m ' nl O.l 'm len, 'k on th large 1\lech erslw ('st; te (. 'e > plate 
1~, TI ? a "\ hen compa ison was made 'with the Cl' p of t he 
p 'antl'y 1, UITO m <l in g distl'i,ts. P asallt area ~ of the 
s varietv '" ere often noted to , u trer m re s ,ve l'el than 
l:I illlilar m'ea ' RC ,\yn to the fibre yarieti s. T leRe obs 1'~-a1 i ns 
c IT 'SP nd t ~imilar ones made in ~ort h Da k ta , "'here it 
is bser ved hut t he fibre vari ,ties; em to be mnch more re­
. i tant t o all types of tlax disei. se than (re t.he se d vari ­
t i s. I attrihute this feature to t.1 e fact that fib r flax: has 
been . tain ed in cultivation luite persist ntly in th e sam 
region~ alHI upon the sallle types of s il, especially by the 
pea~ cntry of Russia , Germany, cll1d other nation , ,,'hilp t ile 
seed crop has been usually H migratory one, being se d(:!L1 
commoll ly npOl1 virgin ;soils n' soils of compara tively new 
hI' aking and thus not subjected to the natural seled ion oc­
casione 1 by the a ti n <if parasitic fungi. 

T e F-Iax-Wilt Disease, Widly Distributed: As susp<,ct­
in our pre i ns Rtu i R, the tlax-" ilt di.~ e :.l s , is pro ved by 

thes European studies to be wid el.. clistribnted. It was ob­
, r v u in fields in Holland, Belgi.um, Fran 'e and Germany, 
Austria, Hung-aria all(l in many parts of Ent'opean Russia, 
in(·luding South\\ e!':tern Siberia and the Caucasus. I have 
also had specimens of the disease forwarded to me from Ja­
pan and Australi a ; and have found the spores of the two 
chief wilt diseases in seed flax from Argentina. Studies 
made in several breat Herbarium collections also prove t.hat 
the disease has been of long standing and is to be looked up­
on as ·osmopolitan with the cultivation of th e flax crop. 

Herbarium Studies: Kative and cultivated plants c 1­
leet d in the ordinary way and stored in h rbaria and Inns­
eUInS, though collected to show typical plants1 often are 

http:Belgi.um
http:di.~e:.ls


208 


m 
tI ax var iet ies. 

These <.l ist- uses " ere found to br lwescnt 

*'l'h is is well iilustrl' l('d b y the fol lowin g n()te~ Ilcf·oJllpa n.\ ill g t hp. specimen 
(:olh'C"ted 10 )' M I' . J. (; ;1\' un th e I,j 'lnd of .Tl'r!;ey. r fi nd t ; 't:lit' an d severa l speci­
IUl;lIS. ] '. till' "rim e< (" 011 f' ('101' ill l'ra l. ee an d in t he h;lnll d o f ./ erIlC) , w llrt! weH 
m ;t rh ,.~d \\ il h t he wilt f ll J\ gll~, F II "lt r, 11711 I tl i H iI' no tes w it h r egard t o the 
" I eCIlI \j~ ' J ~ w ere a s follows : " 1. i 111Ifll " a II Vln/ f/olit"ll TI l1'\s . D a n s Ie!> landcs enlrp 
St. A u hin et S L l:l'itau d,' ~ , I sle de ,1 eJ' ~ e .. , Ie 1:1 da0111 1 83~ . " 

" II cl uit tn 's COl1l 11l\IlH' au lll' rd tin chem im da n s lID lieu t n '!! elongup d "", 
,1,,'1 cu Itures.· 

http:l'ral.ee


P
la

te
 2

1.
 

F
ig

. 
a,

 t
y

p
e
s 

o
f 

N
o

rt
h

 D
a
k

o
ta

 g
ro

w
n

 
R

u
ss

ia
n

 s
ee

d
 J

1C
\,X

 
o

f 
th

re
e
 e

v
id

e
n

tl
y

 d
is

ti
n

c
t 

v
l1

ri
et

ie
s.

 
F
i
~
 

u, 
b

u
n

cl
le

s 
o

f 
fl

a.
x 

a
ll

 
IP

'O
W

Jl
 

tr
o

m
 t

h
e
 s

a,m
e
 v

a
ri

e
ti

e
s 

o
f 

se
ed

, 
se

ed
ed

 o
n

 t
h

e
 s

a
m

e
 d

a
y

 u
ro

n
 t

h
e
 S

ll,
m

e 
p

lo
t,

 p
u

ll
ed

 a
n

d
 p

h
o

to
g

-r
u

p
h

ed
 t

o
 s

h
o

w
 t

,h
e 

e
y

il
 c

J-
l'e

ct
s 

o
f 

th
e
 

ir
re

g
u

la
r

p
la

n
ti

n
g

 a
s 

to
 d

e
p

th
: 

%
 i

n
c
h

, 
1 

in
c
h

, 
1-

%
 i

n
c
h

, 
2 

in
ch

es
, 

2-
Y2

 i
n

c
h

e
s 

fi
nd

 t
h

re
e
 i

n
ch

es
. 

N
o

ti
c
e
 t

h
e
 u

n
e
v

e
n

 g
ra

d
e
 o

f 
ri

p
e
n

in
g

, 
vt

1l
'ia

ti
ol

l 
iu

 h
t:l

if
,!

ht
, 

e
tc

. 
~
'
h
e
 c

ro
p

 i
n

 F
ig

. 
2 

w
as

 p
la

n
te

d
 e

v
e
n

ly
 a

.t
 o

n
e
 i

n
c
h

 d
e
p

th
. 





P
la

te
 

22
. 

F
ig

. 
a,

 
fl

ax
 

si
ck

 
g

ro
u

n
d

 
sh

o
w

in
g

 
th

e 
m

et
h

o
d

 
of

 
te

st
in

g
 

th
e 

v
ar

io
u

s 
sa

m
p

le
s 

of
 

R
u

ss
ia

n
 

fl
ax

se
ed

 
to

 
d

et
er

m
in

e 
th

ei
r 

re
si

st
an

ce
 

tv
 

di
se

as
es

. 
S

ec
o

n
d

 
y

ca
r'

s 
tr

ia
l.

 
N

ot
ic

e 
th

e 
d~

'i
ng

 
aw

ay
 

of
 

th
e 

cr
op

. 
F

ig
. 

b,
 

cr
o

p
 o

f 
"i

m
m

u
n

e 
N

o.
 

2
2

" 
fl

ax
 

g
ro

w
n

 u
p

o
n

 
ro

ta
ti

o
n

 
p

lo
t 

N
o.

 
3

0
, 

at
. 

th
e 

N
o

rt
h

 
D

ak
o

ta
 

E
x

p
er

im
en

t 
S

ta
ti

o
n

. 
'l

'w
el

vt
h 

co
ns

ec
ut

iv
e 

cr
o

p
 o

f 
fl

ax
. 

T
h

is
 

sh
o

w
s 

w
h

at
 

ho
pe

s 
th

er
e 

m
ay

 
b

e 
of

 
p

ro
cu

ri
n

g
 

d
is

ea
se

 
re

o 
si

st
au

t 
fl

ax
. 





209 


~ollected as follo 'ws : John Lang, 1851 and 1852; by .J. GilY , 
Spaiu, 18;-)6 ; by J. Gay, Cambr idge, England, 1 31; hy 
Roucher, Hungar ia, 1 .84; by H. Gay, summit of .Iura l\Jts .. 
1875; by Boisser, Switzerland, 1867; by J. E. Stocks, Bel­
oochistan, 1 51; at Can apes, Africa, 1880; by J. E. T. Ai dl­
f)~OU, A g\wnistun, 1879; by G. ~I. Potanin, Shanghai, China, 
1 " ; by unknown colleetor, Dehar, India. 18t)7; and by Dr. 
Giles, N l)1'th In i H, 18 5. 

'1'h [I"ltsariwn or wilt fungus is most common upon cul­
tivat d fl· and of the aboye stations, was f uml on the Isle 
of Jersey, in Spain , North hina, and in ~orth India. The 
iwthr acnosc, fungu ' Colletotn: hum, We S quite common up­
on the pel'€ nnial ty pes of flax, snch as Linlltn ]Je1"c'nne and 
L. A usi1'a iuull. 
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uut E ur ope and especially in Russia cont end that ther e ar c 
no t r uly fixed var ieties. It is commonly sa id that it is Ii 

mat ter of inter -gradat ion. :Ur. L. Sakowicz, th e most a ble 
grower of fibre tl ax met with in Russia, contended, for ex­
cllnple. t l1(1t wll it e blossom fi bre flax is not stable, t hat on ill 
fm TIl it p(~sses gradually into blue Hower flax. within t hr ee 0 1' 

f oul' seasons. lIe also said that seed flax, "Ro.<Jat c1I»' of 
~oLlt h Russian plallls, quickly develops into " Dalgonets," 
IOllg fi hr e tinx, 'when p roperly unndJ ed in the fine fi bre pro­
duting (limate of P skoff, and the longest , fine fibre, a Dal­
,fJoncts," characteristics of t he P skoff region, soon rever ts t o 
com'se, short stl'1:l W, " Ro)!:atth' '. ('ommon :--;eed flax:, when 
80,,'n u ude]' adverse cond itions soutliwar(1. He even eon­

mde ll that the big seeded variety of fiax " 8idisky," Sicil­
ian fl ax, soon degcuerat es in t o t he commo n seed when grown 
in Southern Russia. Numerous observat ions laad e throu gh­
out the different cQuntri t;!s, howeycr, allow m(=' to come t o the 
cond nsion that ther e are several well m ar k ed vadetics of 
uli ivated fi eld tlax. Of these ther e are at least two 

(: ies, Lin Ion 'lls itai i.ssim'um., L. \ ind uding all of t he small se 
var ieties and the L im on hwm'lle l\j ill, includin g t he big 
ieeded vari eties. I am inclined t o think tha t at least t wo 
more species i-:honld be separated, viz., the com.mon white 
fl ower and the common vdllt e seeded. rl'hesc, however, ar e 
not as yet r ecognized by Botanists though they seem to me 
t o be of sufficienL distinct chara cteristi cs. vV e may, t here­
for. ljst: 

(1 ) Common blue flowered fi bre fl ax (Dalgol1ets)· 
(:n Com mon bJnc tlowerecl seed fl ax (Rogatch ) ; 
(3) Dehescent boll, seed flax (Kl.ldrat ch ) ; 
(4) Common white flowered fibre fiax ; and 
(5) White tlowercd, white seedeu flax . 
Of the big seeded, t he Sicilian type, Linnrn huntille, the 

following types are noted: 
(1) Sicilian, big seeded, blue flowered seed flax , some 

t imes gro,,'n as a winter variety (Sicilisky. ) 
(3) Big seeded, white flower ed, white seeded flax . 
( :3 ) Indian seed flax, Egyptian seed flax , and Argen­

tine seed flax are large seeded varieties of a character almost 
miclway between the Sieilian big seeded flax and the common 
Russian seed flax . Each has some qualities distinguishing 
it more or less definitely. There seems to be many inter­
mediate grades or strains between the two species mentioned 
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and within the various varieti s named. I e (~ause the C 'op 
ha t h, Cly b en g)'o" n without mu 'I car as to _urity or 
vari ,ty, there has been lllU h intermingling and mixin o ', po ­
sibly cr Sf) hreedin ~ ', and it i~ a matter , orthy of e YI eri ­
m ut t <l t'rmin just h w far the so-call' 1 ' r ulln in rr I t " 
f ra ri tic i elu to ero . brc clill P ' , anI h w lUu·11 j ue 

t mixlll o· from 'areless hane ) illg of seed . 
Studi es c ndu t el upon th 'uri ti. f thes tw spe­

f ' nlti \'at l tl x pl' Dt s t nd t indic~ t e that there is 
41H 10, e f m·t ili zati ol1. Individ ual tiow 1'8, f I' e Y,- lllple,. 
pr due s ·' fr eely wheth'" i1 (ssociati n ":' it11 other flowers 
l' n t : 'fh stl' llc hu' f the tl ". l' , while t he. mi,,)lt all V­
f ero. s i e1'1 iHz <- t i tl is'nch as to indieat. that th y liD n t 
Isna lly 10. to any ~Teat ~· t 11t. 'fh writer hiults t hat 

pra t i -·ally ~dl c' ses in whieh the d ' ffercnt varieti s are (' ited 
~ , " n DTli11 6 ont " ll lclY be trac. d t a1' I s' d he nL lin g 

nd mixillg', whereby the common type of ..eeus ·haraetcris­
t ic of a parti cular region, oon PI' clominat s v r a po l' ly­
car cI fo r iml ort l strain. It i possible howev l l' that cr ss 
f rtilizat i II ll1 a, r in part· C Qunt for the feahll'e t e i, and, if 
t 1 · Tossing can t nk place 'r itlt c0l11parativ ease i 1 nature, 
it w uld certa illly . C '(Iunt f r tll di ' appearanc:. of an im­

ar t d tra 'n wI en t he latter 's largely surrounded b." a va.­
ri t y c mm u t o the ntil'. regi n, Ext'lHled x p r iments 
al' IlOW bei n(V condu ·t ed at the ~ol'th Dakota Experiment 
~b tion to settle thi ' P iut in a d -fillit e way, Th numerousc> 

V al iet ies and strains obtained in thes " xplorations being of 
much S l'Vie in d termi llin"" th point. 

Samples of Seed Collected.: 'fhat the Bureau of Plant 
In llstry of the L cpartm nt of 19ricultuee, and the various 
• tate bxppriment ~tations int rest.ed might have a 'wid 
range of " J stI'uins of the ~ nlllJ.On varieties of ultivated 
flax to conduct experim ~nts upon for the purpose f .cd 
IJ1' > ding and sele ·ti n, and for the C rryillg' out of various 
xperiments chara t ristic of the flax industry, sample of 

sc d weI' culleet d f1' III car.h vicinity visited. Speejal ef­
forts \, ere made to secnre all types represented in til . pres­
ent culture of Eur opean Russia, for the reason that the dif­
ferent peasant eommnnes for a long time had but slight in­
tercommunication, and th peasants were lia bie to usP. the 
same seed over and yer again upon land 'which W:18 for a 
long time heavily infected by the variolls flax diseases. It 
was thouO'ht tl at in somc of these isola.ted vilJages there 
mioht be .f und some quite well marked varieties and some 

http:nlllJ.On


*'1' hc tmmples l-('ce ivC'tl the U nit ed Sta ll's !;I'rd intTod u(' l iol1 n u m t. (\TI! 989 7 
t o 10 1 (1 7 Hl c\n s iyf'. 
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. : llS of "ulture and of disease d vclopment, rather 
, IeI' the most favored conditi ns. It ma y 

_ 1 w, • • , . I\l-l_ 

tlU .-:. .... '"" __ 

Hnt! 'i' I j ~ 

*1' 11~ III .th d of seed tr ('~th ll li t n w f II,H ed (ltl III 11) Nor th D akot, (a n ll . 
ill e,. Pl1ti:!I I) 11~ fo lll '''': Good. IJr ight , p lump. ~ e!low fi r! , "l'I'd is !' f' J cletl a n 
leun!' in :t f ll nl1ing nu ll un fil on '" hen 'v w l'hr llt ,ped 1' llJn in-;, I,] w ing out III 

hi !I or t rnw, C' hnft', d lrJ'l t tw d ~('Il ] 1' see~. T I' formnldl' t I t ,'olll ! ion if; m ade 
lo the " tl· !' !I ~t l.t J'cpTl'sen t.' d IJ: ' ix tt'e ll Il ~()i '(hlr o ! 1. lfll ' '5 " i st " nd urd f OI t)' % 
forIll ultl 11 tIt! 111 fo r !'y ull f n, f W ll er, T he -Ipan l.'d ftn.'sel'd is hu rl HI on a e, n· 
vns r tight tlll~ll' in 1I11111l t iti('s of flve to till h11 81w]" and t it · 'eeel i>; ' l' adll ll llr 
m(\j, t· ed 11\' u ~c U II fi n p 8 T TO \' th rown from , 01 " 11 for ' j)lIlUP , w h il it is 
bein g' rap idly ~ ho'\~n (' tl 01' r nk d ()\' e t' . III Ihis m :t lllH:'T, t hl: uX!;('l'd ra.o illly 
lll oi~(l' l S 0"('1" its I'x t t'I'u ul ij l' rfu r ', a nd 'nn he thor 11ghl' !b lurencd without. 
1' /111 jn g it to md t f g t'lhf'r, the proc ~ , t n k i ll !? Oil ha lf " l1o ll o r Fnlll liOIl p er 
hus h I (If dried ijl'pd, t is of ndvnn ta!!'c to ('(I Cl' t il l l il !: of H cd \'i t h II CUll ' 

r hl a,nket r 1\ few hours o ft I' tl'c:.nmpn l t k(' r th e. :tel'i or of t h" p i c h om 
dl'Ylllg to l'nllldh·. C ra lll hu tr er·ted, whe n on 'e or \\ i 'e s hv, 11 d o,'cr, w ill 
rerldlly run t\trough a o ol'din nr r drill in :) coup lE: u ho urs uIte l' treatment, 
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ularly exhanst the pla nt foods in the Roil, at least, n ot m ore 
so tlum n1l1lJY cereal grains. Trials of the fibre crop in Ore­
go n, l\Iichip:ctn, 'NiS(!Ollsin. N orth f'akota, and other sla tes 
of the Uniun. have proved that fine grades of fibre can b 
grown. Rl,tting :11l c1 sClltch ing t (>s1s, conduct ed at th 
North D a kota Exnel'illH'nt St~ltion upon NOl'th D ak ot a 
g)'own fibre straw, sbo,,- 1hat 1he fihre is of good form, and 
of splendid strength. (8(:'e plCltt's 19 -and 20. ) 

T ow mills in "North Da kota find 1\rinn ~f; ota 
re1l11llwrati on so lon g Hi'; :Aax cnJtlll'e remains in th e' neighbor­
hood of th e mill. sl]'ffic ipnilv close t o allow the ~tra ,,"T~ to b e 
hanled without loss. That'is to say, t hey would pny well 
if the ordin:lI'Y seed crop can b e grown r ather contillllo lls1y 
in a particular n eighborhood . Flnx fib re binding t wi ne i 
now bein~ m ad e from North Dakot a a nd l\Ti m le:-mtu gr o-wn 
stra w \yith Sllccess, an d. as w e nre t old, with profit. Un­
d oubtedly t here is r oom f or mnn y m or e su ch home gr ow n pr o­
duct s , Our home experiments t each t.hat fibre stJ'aw c:m b e 
gr u,,-n in th e R ed River Vall ey eX('ecdilJ g onc lIl c't e)' u 
lengt h. without per(eptably reducin g t he yi el<l p er :It're a 

cd fl ax is n ow m'() ~yn, Su('h str,l\Y furni~hed to the h ind­
el' t wine and (', Ul~c1a ge -plants woulu. I underst and from a 
ind y of t.heir w ork, relie\' c t h em of the n ecessity of using 

other fib r e 38 a leader in t he t"' ine lIJakin g p r e 
Pra ctice a lon g period Rer ics of crop r ot :.1tion, in whicl 

is included at leClst two (~llltivated Cl'Op S, and t wo or m ol' 
y ears in gTass and pasture . 

..Avoid lls in g p oorly composted barn-ya.rd manllre~ 
which contain fl ax straw. 

iter using tools, sneh as .plows and harr ows npon wilt 
infcd ed lan d do not nse the same t ools npon other land un­
·til they haTe b een properly elf'anecl. 

1S to startin g the fibre industry in this country, it js 
thou fl'ht that suceess may h e bJ'Ollg-ht ah ont along' t wo lin es. 
Our fa rm ers who come f r om European fibre di ~tricts, ani 
are fmnilial' with hand processes of fibre makhlg. d ew ret­
ting-. hand hreaking and scntching, etc.~ mi9:ht ad d very ma­
terially to their farm economy by pe)'sisting' in t his work 
al ong the smne 11nes as conducted in Europe. doin g t he w or k 
in seasons of the year \yhen there is no other f arm w 01'k and 
using sHe'h improvements l1pon the appliances as ordin ary 
Ameri can intellig'cnee suggest. The p ool-retting' plant an d 
sC'l1t chjng mill, I believe, could well be rnn in conjunction 
with t he present type of tow mills n ow found in the varjons 

http:barn-ya.rd
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