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EXPERDIENrrs IX THE DI'\'ISION OF AGRICULTURE. 

WILLET M. HAYS, T. A. HOVERSTAD, WARREN W. PENDERGAST, 

ANDREW BOSS. 

PROGRESS :\ T THE SE\'ERAL EXPERIMENT FARMS 
IX 1896. 

The climatic conditions in :\Iinnesota in 1896werefavor­
able for good crops of forage and grain throughout the 
larger part of the state. In the Red RiYer Valley counties, 
howen:r, the rainfall in April. :\lay and early June was far 
in excess of that c\"C:r before experienced during the seeding 
season and in spite of the fact that the drainage in this 
tlat :1rea of the state had been materially improved by large 
ditches constructt-cl hy funds in part supplied by the state, 
and hy many branch and roadside ditches made by the 
counties. to\\"nships and farmers, it was impossible to plant 
more than a small percentage of the anticipated crop area 
and much of the wheat and other crops planted yielded only 
a p:1nial crop. The yil"lcls of con1 fodder and otlwr annual 
for:1ge and of root crops \\·ere generally good excepting in 
the northwestern l"otmties aho\"e mentioned. Hay crops 
and p:1sturage, hoth tame and wild.generally yielded largely, 
the year ]>reYious haYing heen fairly moist a good stand of 
tame .i..:-rassL·s and clo\"ers had resulted. Tame pasture and 
meadow crops sown in 1 ~~H) ~enerally went into the winter 
with promise of making a good stand in 18~)/. 

( )11 l"ni\"ersity Farm the ticld crop work was in large 
part the continuance of work pre\·iously begun, some lines 
of \\"hich will not he completed fpr publication until future 
\"ears. \"iclds generally were good and the results, in the 
main, normal for the calculation of experimental results. 
l'rominent among the lines of work are ,·ariety tests and the 



:~on 

breeding aud propagating of Yarieties of grain. forage and 
root crops, rotation experiments, pasturage expLTilllL'Jits, 
tillage and the han·esting ancl storage of crops. The 
field crop work umkr the immediatl' supl·n·ision of ~\Ir. 
Andrew Boss aroused not a Ii t tk of in ten·s t among the 
many visitors at Fni,·crsity Fann during the sL·ason. ( >11r 
policy is to keep all those tidcls used for experiments in grain 
and forage crops only aYeragL' in fr·rtility. that results may 
be such that they will he applicahk to .:..::ood a nT:ige farm 
conditions throughout the state. For some crops. likl' roots. 
which require a large amount of hand lahor per acrl', we 
sha11 hereafter make certain series of plots ri:hn in humus 
and plant food hy hc:n·ier drl'ssings with hara y:ml 111a111ll"L', 
while the remainder of the farm is kept ml'diu:n in t~·rtility. 
Since the growth of Wl'eds cause the plots to lie 111Jt'\'l'll in 
productive capacity, thus causing e1-ro1· in plot L'XPLTimt·nts. 
we are trying to reduce the growth of weeds to a minimum 
on all lands used for experimental purp<>sL·s. L'Xt'l'J>t in thL· 
few cases where weeds present one of the prohkms oft hl' t'X­
pcriment, as in rota ti on ex peri men ts. 

Xorthwest Farm, Crookston, caml' into thl' JH>Ssl·ssion 
of the Experiment Station in the summLT of l~'.1.-,, t•H> late 
for planting crops that season. This farm t'onsists of ·!..-ill 

acres of good land. Preparatory to hq.!i11nin.'.! actin· work 
in 1896 two hundred acn:s were broken in 1:->'.1.-i, a systL·m of 
surface ditches was begun, a b:1rn and dwl'llin.:..:: \\'l'l'l' Ll"L't'tccl. 
and horses nnd machinery wen~ purchasecl. The almost 
daily rains during the spring of 1 S!lfi prt'\TntL"<I pl:inting 
crops on the clay lands of this flat farm until 1:l'arly the 
middle of June and the few crops plantl'cl aftl'r that date 
made hut little growth. Some erops of tame grassl'S pro­
duced an excellent stand for next season and thl' t "·o hun­
dred fifty acres of natiYe !lleaclows :mcl pasturl's yil'lcled 
an 3.bundant crop. ..\ numlicr of new fortst pl;1ntation 
plots and numerous vegetables and small fruits made fair 
growth though plankcl \'cry late. ..\ s!llall herd of cattle. 
mainly shorthorns, was phrclwsecl :mcl was used in p:isture 
experiments and a snwll lot of hogs was raised. !luring 
the autumn a car load each of steers and of stock sheep were 
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pastured while in transit from :\Iontana to be feel under ex­
periments hy the di\·ision of animal husbandry at Univer­
sity Farm. l'astures were fenced, a few miles of roads "·ere 
constn1cted ancl the drainage of the entire farm was well 
hegun. The absence of crops on most of the land broken 
the preyious year macle it possible to thoroughly prepare 
the soil hy summer fallowing and fall plowing for crops in 
1 S~l7. The forestry diYision of the Department of Agricul­
ture at \\' ashington has undertaken to supplement the 
prniric forestry work of the Experiment Station on this 
farm with a large number of forestry plantations and in 
this manner make of this, one of the forestry experiment sta­
tions of the I lcpartment of ,\griculture. The lines of experi­
mentation in field agriculture planned for the .:\orthwest 
Fann incluclc the testing of n1rieties of crops suited to that 
portion of the state, the propagation in quantity of stand­
ard or new \'arictics of crops and the testing of different ro­
tations of crops for the h'.cd Riwr \'alley. Experiments in 
methocls of preparing the land and of planting and cultiYat­
ing crops unclcr the peculiar conditions of soil and climate in 
the lfrd J~i\'e1· \'alley will he carried on and some stock will 
he used in the pasturage experiments with grasses, clovers. 
and also with annual crops used for pasturage. Besides the 
experimental work the farm \\·ill in part be used as a demon­
st1·ation farm, upon which to display the best methods of 
practice with staple crops and with li\'e stock. :\Ir. T .. \. 
Hoyerstacl has immediate charge of the farm operations. 
the road huilding. the drainage. the experiments and other 
work of :'.\orth East Farm. 

:'.\ortheast Fann, 1;rancl Rapids, was acquired b,· the 
Experiment Station April 1G, li-:~l<l. The form consists of 
45:~ acres. only ahout sixty acres of \Yhich was under culti­
y;1tion at the time it was deeded to the l'nin·rsity. This 
land, ho we Yer, ha Ying raised pot a tnes the two or three yea rs 
since it was cleared and broken was in fine condition and 
was planted to a yariety of crops in experiments and for 
,grain and forage for stock foocl, and roots and vegetables 
for sale and for use on the farm. Though the spring opened 
up \'cry late the climatic conditions were on the whole fav-
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arable and good crops were secured. :\hout fifty acres 
more were cleared during this season, and we now han~ 
under cultiYation sandy loam, clay and peaty lands typical 
of the better classes of lands of the great area of the state 
known as the forest region. Sandy land and stony land 
suited only to forest and grass crops arc also found on the 
form. Xo results arc as yet ready for puhlication though 
many things were learned as to the treatment of the differ­
ent soils and the crops they will best produce. The fields 
ha Ye been put in better condition, drains made, roads con­
structed, fences erected, buildings impron:d and tht· farm is 
already assuming the attractive appcaranct· which its nat­
ural features make possible. Plans arc hc.:ing ptTfectcd for ma­
king a topographical and descriptive sun-c.:y of this entire farm, 
preparatory to forestry and field expt·ri mc.:11 ts. The di vision of 
forestry of the l'nitc.:cl States I>epartmc.:11t of .\g1·ic111t11n· has 
arranged to conduct experiments here.: as well :1s at .\orth­
\Yest Far'm and within the next year till' plans for this work 
will be formed. .:\Ir. \Varren \\'. l'cndcrgast has immediate 
charge of.\ortheast Farm and the t•xpt·riments thcrt·mukr­
taken. 

On Coteau Farm. where.: c.:xpc.:rimt·nts han· ht·t·n 1111dc.:r 
way for three years, on the.: homestead of(>. C. (~rcgg. super­
intendent of Farmers' Institutes, the crops \\Trt' lair and 
progress was made in the experiments in hand. The experi­
ments in the methods of preparation of the soil. in methods 
of planting and in intercultural tillage were carried forward. 
Progress was made in the experiments with pasture and 
meadow grasses and with making pastures for cattle hy 
sowing annual crops. l\fr. Wm. G. Smith is in charge of the 
special experiment work at Coteau Farm. 
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BEANS-VARIETY TESTS. 

Thirteen varieties of beans were grown at University 
Farm in 1895 and again in 1896. Table XXX gives the re­
~ul ts for each year, also the average yields for both years. 

TABLE XXX.-Beans-Variety Tests. 
-_-.=-::.::_--:-_--=:--:____:::::::::_·-_·-----·----.·---=-·-~---- --=~--~___.'.::_. ___ --_-_:::_-_-_--____ _ 
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1R96. 

~I ~ ~ 
C I ., i.. C. 
·c I .,,, = .,oc 

~·~ I~~ u~ jj 
..... e i ,... 

----------- ---------------------

1 llo1ton p.,0 ...................................... 

1

! 7.7 [ 14.0 

:.! Enrly White :1.lnrrow ..................... 8.3 ; 13.3 

:J Smnll Boston r.,0 ........................... 1 17.0 i 17.3 
I 

-~ Snow Piek., .................................... 1 95 90 ; 

:; Early Whit" Snvy .......................... ! 95 90 ! 
fl SnlzC'r'a \\'bite \\'ondrr .................... ! 95 90 ! 

7 Early :l.lnnky .................................. ; 95 80 i 
I 

16.3 15.3 15.8 -~ 

20.6 I 16.6 · 18.6 " 
: 

21.6 : t 7.3 19.5 n 

19.G i 8.3 13.5 7 

"- llurllni:nm" :l.lcdium ....................... : 91 !15 lS.3 lS.3 18 3 

~· SwC"dc ........ ..................................... ! 95 90 ! Rr•n 14- 0 ! 14-.0 14-.0 ~1 

10 Choke ~lnrrow ............... . 

11 Ch.,icc ~UV)"·········· 

1 ::! l."hoicc ~tC"diunt. 

1:t lmpro\"cfl Tree ............................... . 

99 

97 

97 

97 

75 White 13.3 

H5 ~0.0 

95 13.3 

16.6 

IL\RLEY--Y:\RIETY TESTS. 

22.U 

26.0 

:.!2.3 

}Q.5 JI) 

21 0 11 

19.H 1 '..! 

Hl.4 1'" 

In 1S~lli sen~ntcen \·arieties of barley were grown :tt 
l"ni,·ersit\· Farm and ele\·en Yarieties at :\ortheast 
Farn1. In Table XXX arc giHn the yields of elen·n 
which ha\·e been selected as the best of thirty-nine YarietiL's 
colkctecl p1·ior to lS~l-1-. These yields were obtained ;lt 

l"ni\-crsity Farm in lS~l-1-, 1~95 and 18DG, and at Coteau 
Farlll in 1S~t.i. In another year the tests at l"niYersity 
Farlll, and at :\<:rtht';1st and :\ortll\n:st Farms, will enahk 
us to determine the few bt'st yarieties to propagate in lar.'...'.L' 
t'llou.1.d1 quantities to disseminate to the farmers in the SL'\·-
1.:ral se~·tions of the state. Yield. ability of the straw to 
:-ta nd erect 011 rich land. weight per bushel ofgrain. and feedi n.'...'." 
:111d maltingqualities an.: the points considered in comparing 
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)(.j. I :13 4.8 Ho 38 !l5 x7 1.8 I 4-u:o i a1.:1 ; 10 
i 

;s 31 !')~ '"' ~!t CiO Bluk 1 ~ I '.'IM.1 ~{fi_ ! • I 1 ~~ 

,. .. :11 ·&.!t so :u; "'" k.;) 1. 7 r.:1.:1 .~:1.:1 : 1;, 

7!1 :1-1- ,,.,,. 
1"0 i :i; kO s:1 1 .. ~ !'i0.4- :t!i.fi I ~t 

i!t :t!l -~" l'iU i ·&.~ !lO j k·&. 1.:-i nfi.ti :nJ.7 1 :!n 

'""' :11 r,n ;u I :111 ~·o 71 1.1 .u.~ 
·1- 1 '··-
. '. -' 

~fl :tn .~ .. "" ·J.:! N!'j H·~ 1.n n:l.:t :18 .. ~ I~" I 
-

"" ...... 
0 

b: 
::... 
~ 
t"' 
r=: 
.--: 



C'OHX. :m 

the varieties. Five newer Yarietics secured previous to 
l8H£i have hecn twice tested, and thirty-eight others re­
cci n·d prior to 189() were planted in 189G in the Field Crop 
<~arden nnd all that arc promising will enter the field 
variety tests in 1897 or 18!.>8. A few of our own crosses 
and numerous stocks improved by selection in ou;:- Field 
Crop Xursery will enter the varidy tests within a few years. 

CORX-YARIETY TESTS. 

lluring the past several years 120 varieties of corn have 
been collected and placed under trial by the ~Iinnesota Ex­
periment Station. :\1am· of these ha\·e been discarded after 
one or more trials. In Table XXXI sixteen of the best sorts 

TABLE XXXII.-Corn. Varieties 16 Best out of 81 Kinds. ,- ·- -··- ------------

-~~. 
, ...-

I Yield of Shelled Corn 
:_i:'! 

:..~ 

..: ~' 
I p~r acre . 

I I ...:';• 
I \"nri~ty " :/. 
i ~= 1:0)f.~i ~~ £~ /. 

·;:: ... '"' :! i:: 
I ::::: ::. -.r.-;. 

I " .... ~ I 
.... 

~~ 
;. .. x i z ~~~ !t ;. I 7. ; '! :..~( I 2:.< - I I I - <.:' <=-·1 <:' :_ 

---- ·-- -----

J :i
1
st. l'nul. .......... ···· J 

I 
Y. n. 101'. 62 I 4fi.!) 50.6 -1--1-.8 ril -1-6 -1-8 1.3 l:l 

15:Cnlico ...... ............. 
i 

:'\[. IJ. 11-1- 5i.4- 62.5 51.0 57 :;; 1.7 1 :J 
I 

1s
1 

ncn n·r·s Long !kcd I Y. D. 11-1- I fi8.9 51.2 45.3 5!! -1-8 :!.5 1,-.. 

', 

~4-!Co"grovr ................ Y. P. 11 :! i !)fi.3 5~.4- 66.3 Gl n:i 2.4 :.:-1-
f 

:!ll ~f innt"l!H>tn .............. Y. F. 108 ·H ' 4-5.2 53.2 60.2 51 54- 57 1.6 :..:i"i 
i 

:111 :'\C'W York ............... ' Y. F. 11:.! 54 i -1-3.3 5!Ul !;2.0 52 5::! :l6 2.3 :)11 

:i·· Squnw ........ : :\I. F. 110 42 
! :is.o 51.:! -1--1-.R .j..j. -t.5 -1-S 1.1 ....... ··-i I 

37 Co11:ro\0 C'"fl ........ .... Sw't lUR I 38.-1- 42.5 52.0 I 4.-1- -1-7 2.2 :i7 

·Vi l'ullcr'o ................... · :\I. P. 101 I 41.:.! !!7.5 3-1- O.S -1-7 
I 

52 Pillshur' '•·············· Y. F. 115 52.7 71.-1- 62 3.0 .-1:! 

57 [)O\\"C'r's .................. Y. P. 11~ 4-9.7 52.0 51 1.5 ::i7 

65 ~tnut Xo"~········ 
I 

• • • • • I w. P. 112 60.4. 66.3 6:1 2.3 (;:; 

f)(j llO!itl'I ..... W. n. 11 () ' 5G.3 5ti.1 :>ti 1.5 I)() ················· 
fift I.n~font ................. Y. D. ll 1 67.4 -l-S.-1- ~'jfl 1.7 I)~ i 

-·· . - \\"ilzhnl.·hC'r ............. I Y. D. 109 60.2 5-1-.0 ... 1.2 7:! 

7-1- White Cnp .............. \ Y. D. 111 fJ8.6 5S.1 :;s 1.2 7-1-

----~--- -----·----

are grouped with a history of their yields. Xo. 13 has yielded 
well as compared with many discarded varieties and was the 
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first one chosen for dissemination. It is not only a good 
yielder but is early and a safe Yaricty for formers to plant in 
the southern one-third of the state. This \·ariety has been 
sold to nmnerous farmers in the part of the state mentioned, 
and nearly all arc Ycry well pleased with it. In a kw 
counties west and as far north as the Twin Cities it yielded 
hcayiJy of foddc1·, and only moderately of cars, and was not 
quite early enough to mature on rich, heavy, cold lands. 
( )n warm soils,howe\·er, it has proven satisfactory as far north 
as St. Cloud. l'niversity :\o. 1:~ was the !Jest yidclc1· of the 
Yarieties first brought into our field t:·ials of corn. I luring 
later years, howeYer, we lwvc secured other kinds which on 
further trial arc J>rOYing e\-cn more promising for the 
southern one-third of the state. (See :\os. Li. titi. ti~I. 7'.2 and 
7 + among the dent va rietics in Ta hie XX XI I. and :\os. '.2·1-. .i'..! 
and (ij among flint varieties.) It is \\·01·thy of note that so mt· 
of the flint Yarietics arc our hest yielding kinds. .\nd the ht·­
lief expressed in a former bulletin.that the flint varietit·,.; have 
become acclimated to a cold climate from ha,·inght·cn longcr 
grown at the north seems to he confirmed. Certainly for the 
micldle and north thirds of :\linnesota the flint \·arietics 
promise to he our best stocks from which to develop. hy 
hrceding. good varieties ofcon1 adapted to the st-ct ions named. 
\Ye arc now making an earnest effort to secure the hest 
Yarieties of corn for central an cl northern \linnesota, and we 
are anxious to secure stocks of seed of varieties which have 

been doing well in those parts of the state. \\'e solicit cor­
respondence with persons who have corn which is success­
fully grown in the northern half of the state and will gladly 
pay whatever is right for one-half bushel quantities of such 
varieties. Since frosts sometimes interfere with the ripening 
of even the earlier varieties we arc testing kinds suited to 
growing for fodder in the northern pa1·t of the state. Some 
of the Yarictics, most promising for fodder, do not usually 
ripen their seed::; as far north as it is cksirahlc to USl' them, 
and the seed must he grown in the southcn1 pan of thl'statc. 
Farmers or seeds men growing good kin els of dent or flint corn 
in southen1 :\linncsota, could cleYelopc a market for large 
quantities of seed for sowing for fodder in the 1101·thcrn coun-
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tiesofthestatc. Thereisatprescntnothing which has proven 
better for fodder in the central part of the state than the 
largest dent and flint kinds grown in southern Minne­
sota for large crops of grain, and probably the same 
varieties arc best for fodder in the counties of the northern 
third of the state. Since considerable seed is planted per acre 
when sowing for fodder it is important that the supply of 
seed he comparatively cheap. The farmers of the north part 
of the state should lrnvc some easy means of securing seed of 
such early maturing kinds of corn as l'niversity Xo. 18 from 
sections where it is grown for the grain. And those who 
grow this and similar kinds of dent and al'io the flint corns 
could make money by s~l\·ing seed of such varieties and sell­
ing it at enough above market prices of corn to give them a 
fair profit. 

\Ye shall begin to propagate for dissemination a fe,,· of 
the best yielding dent and flint varieties of corn mentioned in 
Table XXXII,ancl. while increasingthequantityofourstock 
of seed, selection will he carried on to increase the yields and 
the other good qualities of each of the best kinds. Thus we 
hopt· in a few years to have to d issemina tc still other v a rie­
tics of corn which \\·ill add a little to the yields per acre of 
this important crop. That we have found \·arieties which 
gin: superior yields makes it desirable that we secure still 
other kinds which farmers may he growing and which may 
prove t·ven better yieh!t:rs than those we have already been 
able to sccun:. 

Since it is expcnsin.' to continue growing so many. all 
the first eighty-one \·arietics gi,·en l'niversity numbers have 
been discanlccl except the sixteen above mentioned which 
have given the best yields. A few which were good viclders 
were cliscanlcd because we had not sufficient -seed -to con­
tinue growing them. The plan has been adopted of giving 
nothing field trials when we are unable to secure suf­
ficient seed to plant the trial plots for a few years and have 
enough left to plant one or more acres from which to prnp­
aga tc the kind. In thus starting to grow a varietv 
which gives especial promise of large yields we pursue th-e 
following general plan which has been previously noted in 
our bulletins: 
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One or more acres of land is well prepared by fertilizing, 
fall plo\Ying and making a fine seed bed in the spring. The 
corn is planted in hills about four kernels to the hill. \\'hen 
seYeral inches high all small and unpromising stalks arc de­
stroyed thus retaining only the stronger plant~. Thorough 
cultiYation is giycn. \\'hen the plants arc tasseling the 
tassels. or male flowers, arc destroyccl on all plants not 
promising a good car. Tlwsc two sdections insure that 
pollen from only the better stalks in the field will fertilize the 
rlowers \Yhich produce the kernels on the cars to hl' chosen 
for seed. \\'hen the ears arc ri pc only the hes tones arc chosen. 
Thus we make both a selection of plants producing the pollen, 
or male parents, and a rigid selection of plants producing the 
ears chosen, or female parents. By selecting in this manner 
the yield can be increasecl, ancl the corn can he pcrfcctecl in 
minor desirable points such as uniformity, form of ear, 
depth of kernel, position of ear on the stalk, leafiness of the 
fodder, etc. 

COR:\-~IETHODS OF l'L\:\TI:\<; FOR FODI>ER. 

In Table XX XIII are giYcn the yielcls of corn planted in dif­
erent ways to produce fodder. The table explains itself. The 
______ T_A_BLE XXXIIl.-Corn. Methods of P_Ia_n_ti~~ i_o_-~_F_od_d_e_r .. _ -----
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variety used was {:niversity Xo. lB, a yellow dent variety 
found to do well in many sections of the state. The plots 
on which wcre planted:~'.! to 9G pounds of seed gave larger 
yields than those planted in hills or those planted in thick 
rows. Ficlds planted in this same manncr, for frcding tests 
by the dairy di,·ision of the station, unfortunately, owing to 
unforeseen circumstances, could not bc fed out to clctermine 
the milk and butter product per acre from corn planted in 
the se\•cral ways. 

OATS, \'.\RIETY TESTS. 

In 1 S~Hi eighteen varieties of oats were tried in field 
variety tests at l'ni,·ersity Fann and at Xorth East Fann. 
Table XX XI\' gin~s the a n:rage yields of eighteen varieties 
chosen as the hcst of sc\·en ty-fi ,.c kin els secured prior to 1894-. 
The ten kinds of which the yields and numhcrs arc given in 
full faced type arc dwscn as the hest of the eighteen and \Yill 
he retained for furthcr trial \\'hilc the rcmaindcr of thc 
eighteen will he discarded from our field variety tests. The 
hest of the ten \\'ill he increased in quantity to disseminate 
to the farmt·rs of the ditl\:rcnt parts of the qate. Thirty­
nine otht·r varieties were gr<)\\'IJ at l'ni\·ersity Farm for the 
first time in 1 S~Hi. They \\'ith other nc,dy secured kinds and 
numerous kinds <ll"igina tecl hy selection in our field crop 
nursery will he placed in the field Yaricty tests and anypro\·­
ing hetttT than those \d1ich han~ prc,·iously been selected as 
hest will takt· their place fC1r further test or dissemination. 
Two hundred and three varieties C1f oats altogether han· 
been collected during the past several years. :\Iany were 
discarded after testing in the tield crop garden and only the 
best arc tried in field plots. ( >f these some are discarded after 
a trial of one or a few years. Only the few best are retained 
for dissemination. .\ny new ones which prove better than 
the standards will be increased in quantity for dissemi­
nation and will be retained as standards with which to com­
pare sorts which in the future may compete for selection as 
the best kinds and in their time he distributed. The points 
determined in testing the varieties of oats are yield of grain 
per acre, ability of the straw to stand erect on rich land, the 
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weight per bushel and the feeding quality of the grain. One 
sample of White Russian oats is now being increased in 
quantity for distribution. \Ve hope to he able to haYe 
a quantity of seed to sell of a new kind each year here­
after. Fair prices for seed will he charged. \Ve have none in 
sufficient quantity for distribution in 1897. 

As will be seen by inspecting Table XXXI\', the oats called 
\Vhitc Russian, are among the bcstyielders. They are plump, 
white oats with spreacling paniclcs and strong stems. They 
have been grown by :\Ir. :\clam Lindig and other neighbors 
around l·nin:rsity Fann for a numhe1· of years. \\·e ha\"l'. a 
goocl sample of this stock which we hope to disseminnte 
within two or three _Years. 

\\"hitc \Vonclcr, l'ni\·. Xo. ~~2. Archangel, Xo. 29, \\'hitc 
Russian Xo. :~ri. and Hlaek Russian Xo. !i-1- gan: the best four 
average yields. 

l;iant Side Oats, Xo. :in. is especially strong in standing 
erect as shown by its n:cord hoth in lS~l;) and 189G. This 
oat may he of especial use on farms having lands either 
naturally \·cry rich or kept rich by the use of large amounts oJ 
manure from Jin: stock. It is, howeyer, a yery late oat :mcl 
hardly adapted to the northernmost counties of the state. 
Improved White Russian oats, Xo. 30, did not yield so \Hll 

as a number of other kincls hut will be retained because this 
kind is one or two weeks earlier in ripening than most other 
kinds and may Jiayc an t:special Yaluc in the north part of 
the state. 

c;iant Side oats may he of Yaltn: in our work with brcccl­
ing oats which will yield well on lands on which this crop is 
liable to lodge haclly; and the Imprn\·ed White Russian stock 
may he useful in originating 11cw Yarieties early enough to 
escape: the: frosts in northern :\Iinncsota. 

WHL\T-\.:\RIETY TESTS. 
The: :\I in ncsota Expt:rimen t Sta ti on began in 188,~ to 

collect Yarictics of spring whcat from the: many parts of the 
world whcrc spring wheats arc grown. Xotes on the Yaricty 
tcsls ha Ye appcarcrl in :\Iinncsota Bullctins ;\os. 15, 31. +n 
and -l-!I and in Xorth llakota bulletins Xos. 10, 11 and '.2:-L 
In 1 S~Hi only the eight best Yaricties \Vere retained and 
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grown at lTni\·ersity Farm. They were also planted at 
Xorth-east and Korth-west Farms, Lut at the latter place 
the excessive rainfall destroyed the crop. . 

The variety tests mentioned with the more than :.mo 
kimb from which the eight in Table XXX\' ha\-c been sckdccl 
as t.he best, were carried out in a practical wav under 
ordinary field conditions. 

l'niversity Xo. 13. Blount's Hyhricl Xo. Li. is a bl·anl­
less. white-chaffed spring wheat with berries of medium 
size. fairly plump in form and very light amb~r in color. Its 
chaff holds the berry more closely than docs the chaff of rc1l 
fite. Its grade, as passed upon by those acc11stomed to 
~Iinnesota standards, has range1l during thl· six yields from 
Ko. 3 northern to Xo. 1 harcl. \Vl· ha,·e not had its tl()ur 
making quality determined. It has yielde<I q11itl' as wl'll as 
our h!:!st varieties of red file ancl seems q11ite worthy of 
furth~r trial. This wheat was originate:) by cr()ssin.~ hy l'rof. 
Blount, formerly of Colorado :\gricult11ral C()lkgc. 

l'niversity Xo. 1 D, White Russian. as grown i11 our trial 
plots, is also a beardless, whitc-chatlt:cl v;11·icty. It grows 
large in stem with large spikes and its hcrrie,; arc rat her lar.~l·r 
than those of Red Fite a ncl their color is .~nod. It,; cha ff holds 
to the berry and protects it as docs rcrl li 1\:. It i,; :1 so1m·­
what softer wheat than rerl file a11<l duri11.~ the ,;cnT:tl years 
has graded one to three graclcs below that of that ,;ta11clanl 
wheat grown beside it. :\nd while it has yichkcl sli.~htly more 
bushels per acre it cannot at present he cc111siclnecl lict ter. 

l'niversity Xo. 51, Haynes Blue ~tem. wa" sn·urcd fr11m 
~Ir. L. H. Haynes of Fargo, X. D. It is the rcs11lt of 11111ch 
patient selcdion from the ordinary him: stem s 1 com111011ly 
grown through the Xorthwest. It is a tall. heavy plant 
with heads ofm·:-dium length; hcanllcss, a11rl its white chaff 
is co\·ered with thick hairs; hence the name \'chTt Chaff is 
sometimes applied to it. lluring fi\·e trials it t wicc graded 
lower than red fife grown beside it anrl once, higher. ,\)) 
blue stem wheat has a fault in that the chaff clocs not holcl 
tightly to the berry as in case of red fife. This n·,;n)ts in loss 
in the quality of the wheat. Exposure of the bran of the 
berry causes it to he more brittle and harder to he success-
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fully ground by the roller process. The effect of the weather­
ing on the berry is shown by bleaching, ancl as the miller can 
detect this fault the wheat rloes not, as a rule.grade quite so 
high as fife grown, haryested, shocked and threshed under 
the same conditions. During recent years :\Ir. Haynes has 
been hand selecting hi<> wheat to correct this fault common 
to all blue stem. Tests mack hy this station and hy millers 
place blue stem as the equal of fife if the hlue stem has heen 
well cared for. It would seem that if blue stem has hccn so 
harvested, shocked and stacked that the hl·rrics arc 1wt ex­
posed to the weather it is quite as good as fife wheat. Hut, 
as a rule, both kinds arc subjected Lo mon· or less unfa\·or­
able conditions of weather and the till_· ha ,·in_g closL' holding 
chaff, receives less injury to its hcrry. This sample of hluc 
stem is one of our hcst wheats and has yielded about the 
same as Power's Fite, which is a superior stock of red tik 
wheat. \\'e have one othlT strn:k of hl11e stem wheat which 
has pron·n even a bcttl'I. yielder that that rccci n·d from :\Ir. 
Haynes, viz., Bolton's Blue ~tern (~ee i·nin-rsity~o. 1-1-ti, 
Table XXX \" and he low). The plants of hl11e stem an: larger 
and leafier than thosl' oftife: the berries a re la rga.mon· sknckr, 
and when not injured hy the wca thcr they ha n: t hl· :q>pl·ara lllT 

of hein~ nearly as ''hard." The common hl"I id Sl'l"lllS we! I 
founded that blue stem wheat as onlina1·ily grown throughout 
the Xorthwest averages a few h11shels per acn· more than the 
fife commonly grown, and in spitl' of not gracling q•1itl' as 
high in the markets it seems to he the more protitahk in 
most sections. Owing to the plant heing larger and stronglT 
than fife, blue stem combats the weeds more successfully 
where the lands are worn or full of foul sl·eds. <>wing to its 
habit of opening its chaff away from thl· hen·y as soon as 
ripe and letting the grain shatter 011t of the sta11di11.g crop, 
this \·ariety of wheat is at a disach·antage 011 largl' farms 
where the wheat cannot he harvested as soon as read v. 
{'nder such conditions its yield is often cut down helow the 
yield of fife. 

l'ni,·ersity Xo. GG, l'ower's Fife, is a !'tOL·k of 1·ed tile 
wheat reputed to h~n·e hcen originated hy \Ir. James Iloks 
of Fargo, X. D., from a single plant of wheat growing in the 
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edge of an oat field. This wheat was chosen in the early 
history of our trials as a standard with which to compare all 
other kinds. In our variety tests it seems to have averaged 
as well or better than se\·eral other stocks of fife wheats we 
ha\·e tried. :\Ir. Holes, Hon. J. B. Power, of Power. X. 
D., and others ha,·e distributed large quantities of this stock 
of fife wheat, in some cases car load lots having been sold 
for seed. Like all red fire wheat Powers' Fife has medium or 
small sized berries, reddish in color, of medium form, hard 
and flinty in appearance and without a peer in the North­
west in gaining high "grades" in the hands of the grain in­
spectors. This is the class of wheat which has formed the 
basis of the "~o. 1 hard" grade in :\Iinnesota and surround­
ing states. This wheat is of especial ntlue for mixing with 
softer wheats, making it possible to make a large percentage 
ofstandanl paknt flour out of the mixture. The plant of 
red tile wheat is rather small though the straw is stiff, the 
glumes are heanlless, and the chaff is white and not hairy. 
\\'e are surprised that we ha ye found with all our experi­
menting that thl·re seems to be no variety of wheat much 
better for the Xorthwest than fife. We had expected to find 
at least some wheats, possibly of poor quality. \vhid1 were 
hetll'r Yield1. . ..-s. 

Tiu: wisdom of the co·.trse outlined some years ago 111 

our breeding experiments. in that we would expend our 
energies in bettering our plain practical wheats, rather than 
in trying to breed somethin~ wonderful by trying to ci-oss 
many new kinds seems to ha\'e been proven. \Ye have in 
fife. and in a ksser degree in a few other kinds of wheat. 
varieties which ha \'C become ac.:limated and have stood the 
test of wide experience. :\ nd. \\-h ile we shall try to secure from 
outside sources new, promising wheats. wisdom seems to di­
rect us to impn>ve these practical varieties by breeding, thus 
increasing the yields of these wheats, the milling qualities of 
which are so excellent. 

l'niversity ~o. 72, Rio Grande, has been grown by the 
experiment station for a number of years. It is a medium 
sized plant, bearded.chaff is smooth, whiteand bold., tightly 
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to the berry. The berry has much the same appearance as 
the red fife, but has usually graded one grade below fife 
grown hesirle it. As it is bearded, hardly as good a yielder 
as fife and blue stem, and not able to secure as good gracles, 
this yaricty will hardly compete with the stanclarcl sorts. 
This wheat at times has seemed especially susceptihle to the 
effects of rust. 

l'nin·rsity .l\o. 105, Glyndon 711, though it came to us 
under another name, has the appearance of ordinary fife 
wheat. This wheat was secun:d hy .\Ir. n. :'\. Harper in 
lSSD from .\Ir. Thos. E. Ikenan, l'. S. Consul at <>clessn, 
Russia. under the name of l'olish \\·inter. It is a very good 
sample ancl we planted last year at :'\"rthwcst farm a field of 
23 acres that we might ha n: a ti:w to several hundred bushels 
to disseminate throughout thl· stall'. The l'xcessi,·cly wet 
season destroyed the crop ;llld as \\'l' had planted most of 
our stock it really delayed its dissemination two ,Yl':trs. 

l'nin~rsity :'\o. 11 Ii, <~lyndon 7;;:1, is a hl·anlless whent 
with \\·hitc. hairless chaff. Its color and appearance of hard­
ness }iayc not warranted its rccciYing so high a gra<k as fife 
wheat. Its average of sc\·cn yidcls is below that of fiti: and 
blue stem. 

l"niversity Xo. 1-1-li. Bolton's 1\111c Stem. is a stock of 
hluc stem wheat rccciYccl through :'\orth llakota Agricul­
tural Experiment Station from .\Ir. Thos. Bolton of l'ark 
Rapids,:'\. D. This yarit.:ty. so far as known. has not hccn 
especially selected out from the eommon stot·k of hlue stem 
wheat. But it has gin=n a yield e\·en ahove the excellent 
sample of Haynes' hlue stem and has outyiel<kcl I'owers' 
fife by over two bushels per acre. Bolton's hlue stem 
was in one less of the annual tests than was Powers' fife, 
hut when the average is mack for only six trials in hoth 
cases the comparative yields remain the same. This seems 
to be such an excellent stock of blue stem wheat that we 
shall try to disseminate it at an early date. 

WHEAT-S:\IALLEST \'S. LARGEST YS. HARDEST 
KERXELS FOR SEED. 

In 1892 W.:\I.Hays, who was thenatNorth Dakota Ex-
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pcrimcnt Station grew in the Field Crop Nursery several 
hundred plants of wheat, hy planting single grains in the 
hills tweln: by tweke inches apart. The plants producing most 
hcayily of grain wen: separately harvested and weighed, the 
weight being recorded in grams. The plants mentioned in 
this experiment ranged in yield from 9 to 19.8 grams per 
plant. 

In 1 H~l:I eight plants were chosen and from the seed of 
each of these plants k1:n1cls of 1.:aeh of two or three classes 
were car1:fully selected out. < >nc hundred of the largest, one 
huncln:d of the hardest, and (in a few cases) one hundred of 
the smalkst kernels were s1:kctecl and planted in the 1:-:~1:) 
field crop 11tffscry at Fargo. < lne se1:cl was sown in the hills 
12 hy 1 S inches apart. \\"hen these plants were ripe the 
hcst plants (about thn:1:-fourths of all) were harYested, the 
seeds being al! thrown together in hulk. The grain from the 
smaller, weaker one-fourth of the plants was discarded. 

l n 1 S~l·l- these sam pies of wheat, eighteen in num her, were 
sown in small plots with an ordinary grain drill. The plob 
of wheat were han·ested. threshed and the yields per acre 
wen· calculated. The plots \HTe small. howeyer, and the 
1 H~H yidds an: not used in Table XX X \.I. 

Enough wh1:at was produced so that in 1S9Z> twentieth 
acre plots were grown under onlina1·y field conditions ancl 
the yields w1:n: carefully taken. In lS~HI similar plots \Yerc 
grown of all Yarietics hoth at 1·11iyersity Farm and by Prof. 
Shep]Knl at !\orth I >akota Experiment Station. 

In Table XX X \'I arc gi Yen. in columns 1 '.2, 1:1 and 1±, the 
three yi1.:lds from the trials aboYc mentioned, and in column 
1G a1T the a\·erages oftht· three yields. 

In only two cnscs ha Ye we the yields from grain pro­
duced hy the smallest as well as by the largest and harckst 
kernels. Herc the an:rage yields compare as follows: 

The six yields of l"ni,·. :'\os. 14-7 ancl 170 from smallest 
seeds a n:ragccl '.2S.:i bushels per acre. 

The six yields of 1·niY. Xos. 14-S and 175 from largest 
seeds ayeraged 2G.R bushels per acre. 

The six yields ofl.niv. Xos. 14-D and 169 from hardest 
seeds averaged :!S.2 bushels per acre. 
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In ca,;e of the progeny of seven of the original plants we 
ha \'l~ the yields of grain produced by the largest and the 
hardest kernels. The averages of twenty-one yields of the 
se\·en "largest" and a similar number of the twenty-one 
"hardest" arc as follows: 

Twenty-one yields of grain from largest selected kernels, 
2f>.-i bushels per acre. 

Twenty-one yields of grain from hardest selected kerneb, 
27 .1 huslicls per acre. 

Strange as it may seem the largest kernels have given 
poorer yielding yarictics than the smallest kernels, as well 
as poorl'r than the hardest kernels, and the smallest kernels 
in the ll:wcr trials ga \'c a hea ,·icr yield than the kernels of 
medium and larger size selected for their apparent hardness. 
In sekcting this last named class grains were chosen of that 
"hardm·ss" which milk-rs and inspect(Jrs class as Xo. 1 hard. 
flinty and almost transparent, the bran well filled, highly 
colored and app;1rcntly smooth and tough. 

The t·xptrimcnt shows that the hca\·y, hard kcn1els pro­
duced varieties yidding nearly two bushels per acre m<in: 

than the largest kernels. and certainly emphasizes the im­
port;tmT of sl"lecting seed wheat of high quality and hea\·_y 
wei.l.!"ht. 

\\"IIE.\TS-S,\l':\JlER'S CROSS-BRED \";\RIETIES C<lL­
LECTEI> IX lS~lti. 

In 1 :-;~1.-, the Station received from Prof. \Ym. Saunders. 
din·ctor of the I>ominion Experimental Farms, Ottawa. 
Canada, live \·a1·ictit·s of wheat which he had originated hy 
crossing. In Ta bk XXX\"II are given theyiekls ofthesevaric­
ticsat l"ni\·e1·sity Farm in 1:-~~l:iancl 1:-\~lfiancl l'rof.J.H.Shep­
pcnl has kindly sent yields at Xorth Dakota Experiment 
Station. Fargo. in l~~Hi. {"niversity Xo. l~S. ''Preston," and 
i · ni n.·rsi ty :\o. 1 ~.>." Ach·ance ... gave the largest average yil"lcls 
for the three trials. :W.-1- bushels and '.27 bushels per acre respec­
tively. It is worthy of note that the cross-bred variety 
which I 'rof. Saunders has named Preston, aYeraged higher 
than any of our ,·aril'lies originated by selection." The three 
trials of all these kinds were made sick by side at l'niYersity 
Farm and at Fargo. < lur {"niYersity Xos. l<l-1-, 1G3, 170. 
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averaging :rn.:~, :!~).7 and :!U.7 respectively come near to this 
best yielding kind from Prof. Saunders. Prof. Saunder's 
"Adnmce" which has our {·niversity Xo. 185 has also 
pron:d a good yielder. In disseminating our varieties orig­
inated simply by selection from our standard hard wheats 
we shall feel a great deal of assurance regarding their 
quality. In case of these Saunder's cross-bred varieties and 
our own eross-hrecl wheat, which we are now testing as 
to yield, we may find it necessary to carry out mi!ling and 
baking tests before sending them out from the Station. A 
study of the new kinds in the laboratory seems desirable 
also. Till' crosse,.; mack in producing these wheats are 
shown in Table XXX\"II. 

!'EA~. FIELD \",\I~IETY TESTS. 

I 11 l>u l let ins Xo. -t.O and Xo . .f.() are rq>o1·ts of yields of numer­
ous \·a ril"t ies < >f field I >eas. I 11 1 S~HI nim:teen of the better yield­
ing \·;11·il"ties were again grown ancl in Tahlc XXX\"III 
a re given the yields t( ir 1 S~I+, 1 S~l:i and 1 SUG, with averages 
for tht· thre:.: years. These yields have been obtained hy 
< >r< I i1w ry. I >ract ie;1 J fide! t rea tmt:n ton soil of medium character 
;1s to its t\:.-tility and water holding powers. The peas \\"lTl' 
plante 1l two ancl <>Ile-half to thn:l' lmshels per acre-less sn:cl 
per acre hl·ing planted of v;1rictit:s with smaller berries ancl 
more of \·a1·ieties with brgt:r berries. The peas were S0\\"11 
with l>owagiae drill with p:.:a attachment about four inchL"s 
dt'l']I in plots ahout one rod wid;: hy eight rods long. The 
yields in 1 S~l-1- \\Trl' n-ry light owing to the unprecedented 
dnn1th of that st·ason. ~ince the comparison of the yields 
t(1r the t \\·o fa vorahle years gin:s mon: nearly ordinary yield!'. 
a ncl makes the com pa 1·iso11!"'. more equita hie the averages for 
1S~l:i and 1S~Hi are given separately in column 11 of Table 
XXX\"III while the averages for the three years are given in 
column 10. {"niH-rsity ::'\o!"'.. ~I and:!+ are commonly k11cl\n1 
a!'. \\'hite Canada. which ,·ariety stands at the head as a 
good yi<:lcling kind. The seeds of this variety are 
small. smooth and round. The ,·ines are rather large and 
slender. {"niversity ::\n. 13, Alpha, stands third in its ability 
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to yield large crops under the conditions of these trials. llni­
versity No. 21, Crown, stands fourth and Cniversity No. 
25, Prince of Wales, stands fifth. l1niversity Ko. 14, Black 
Eyed Marrowfat, stands sixth. Some of these stocks are 
being improved by selection and crossing and the best will 
in time be grown in quantity for distribution. 

TABLE XXXVIII.-Peas-Varlety Testa. 
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ROOT CROPS.-\.AHIET\' TESTS. 

During the past se\·eral ycan this Experiment Station 
has tested vcirieties of root crops with a view to finding 
what are the be~t kinds to grow in :\I innesota for feeding to 
stock. In table :XXXIX arc gin:n the results of trials in 
1896. 
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Jll !I;,!... 1:t!l [.l J1. Frl'drickson, J,ittle Falls,:'\. Y.. . ...................... lti 
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VARIETY. 

SUGAR BEETS. (Table XXXIX continued). 
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1;1203f .... ~........ ................ l<ed 3.6 13 1 21:~ ·=-~~~oogre Schmidt. Hrfurt, Gcnnony ............................... 13 

15 2025............ ........................... Red 3.6 13,17.3 ....... f 1.i.s\ " " " " .......................... 15 

2RIErtrngrt-khcr.. ........ .............. White 3.21 0
1

15.t\······ 1.i.a C. 11. ndtz, New York, N. ¥ ...................•...............•... 28 

17IQucen of llenmnrk.................. Pink 3.Hi 11 ;15.o
1 
....... 14o3 J. n. FredrickRon, 1.lttlc Fnlla, N V ....•...................•... 17 

·~2 1 1m1>erinl ................................. , White 3.4o; 12!1.i..0:-- ..... ! 14o3 Frnnz G. Zimmel, Xew York, N. V .....•........•.............. 42 

12 2022..... ...... .................... ...... Red .i..o
1 

12.13.6
1 
....... 11.~3 llnnice /'.:Schmidt, Hrft1rt, Gcrmnny ........................... 12 

:!i'.Z11ckcrrdd1l"r ..... . 
I 

-a.:i. I mpro\•cd K ldn \\'n11Z1iC'ht"ncr 
I 

·'-liLiou ........... . 

:.::.?'HJ:sptinn ·rurnip ~1u•te11. ...... . 
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3.4. 
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I 
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11.0 
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1013.3 ....... 1431C. II. Oietz. Sew York, S. \" ............. ···························\21 

11 I :?.fl ....... 14:1

1

.Frnnz <~.Zimmel, Sew York.~~-\" ............................... 
1

43 

I:! 11.-1- ....... 143 •• " " " " .............................. :.a.1 

11,lfo.H ....... · 1·~3,fnhn Jo.:. King. Ci•ggwhnll. 

11 ~. 11.11'. ...... i 1.a.:1 llnnice ""- !khmi1lt. Brlurt, 
I i 

10
1 

!<.4. ...... "1.a.:1
1
j.1hn Jo.:. Klnir. CnJ(gahnll, 

Hnglo.nd ............................ 122 
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<~t:rmnny ........................... 11.a. 
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Bni;lond ............................ .'
1
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d '"nu:ncnn urp c np ............. f \\"hitc Uottutn ··1' • · I' I T I) Purple Top, '. f: .i. .. ~ 7 11.2 ....... l.J.3 Sorthrup, llrn•lin & Goodwin Co., Mpls .. :\linn ....... 1:11 

7 10.Jo< ....... 1.i.:i S. B. & G. Co., Minneapolis, Minn ............................. !2!l :!~J Prize \\'inner............ .............. " " 

~·~:~wecli•h Amcricnn l'urpk Top\ 

.tlJ Sweet Gcrmnn ....................... . 

·1 .. I,,., . t .. . 
• -, 11 C n\1!\!U(ltl ............ . 

:!;\ Swt.·flt· :\fonnn:h 

----
:1:1! Purple Top White <~lohc ........ 

:HI White Ell:!{ ..... 

:11; Purple Top Strnp 

:1:. White Strnp Lcnr .................. .. 

:1Jo<\\\'hitc llcll{inn ......................... 1 

·~01 Victorin ............................... "I 
:17 Yellow Bell{inn ..................... 1 

;H) :\Iasludfltt .... 
I 

White 

White 

J Purple Top, I 
I White llnttnm f 

White 

Yellow 

Yellow 

\\'hi tr 

.j. •• 

.i..11 

.j." 

I ' I 
11: ll.2 ....... 1.j.3 John K. Kini{, Coi:J.rshull, Englund ........................... ,l:!.i. 

111 ll.2: ..... ..i 1.i.:iisorthrup, llrnHlin & Goodwin Co .. Mpls., Minn ........ J3o 

"'·"' ....... ( !l.2 ....... ! 1 ~3 ........ 132 

"'·"' Ill r..0
1 

....... 11.i.:111~~=--~· Ki~g~. CoJ.rg•lmll, Bnglnnd .............................. !:!3 

TURNIPS. 
--- ------

7.0! ....... lll.2! ....... l l20!Northrup, llrnslln & Goodwin Co., Mpls., Minn ........ 133 

r..01 ....... 110.4-I ...... 1120 .......... 134-

r •. r.\ ....... 110.4-1 ....... 1120 

r..o ....... .a..11 ....... 120 

........... 1311 

.. ......... 35 

CARROTS. 

12 12.0: ....... 1441Nor~.hrt1Jl, ll~~slin ~ Gooc'.,win C.~·· M~'.ls., M'.:1)1. ...... :. ~ 
14 ll.8, ....... 1441 ......... 40 

II ol '' IO If II I• -14 G.2 ....... 1441 ......... 31 

1 .,, .• ~ \ 1 I I " " " " " " l"n - .. .I ' • ••• "'••• ,)~I 
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33:! SUGAH IH:ETS. 

SUGAR BEETS.-COST OF PRODUCTIOX PER ACRE 
AND PER TON. 

In bulletin No. 21 of this station the cost per ton of 
raising sugar beets was shown to be $8.25 per ton on weedy 
land and $2.09 on land quite free of weeds. In that calcu­
lation the rental of the land was reckoned at $~t 00 per acre 
and the beet seed was valued at 20 cents per pound. 

In 1896 a trial was made again \\"ith the n·sult shown 
in Table XL. The labor is reckont"<I at s:n per month. 
the laborer boarding himself. Two horses with implements 
are counted equal to a man. Two ;incl one-half dollars per 
acre are allowed for the rental of the land. ~n·en pounds of 
seed per acre costing '..!<> cents per pound were used. The 
cost per acre is $32.17 and with fifteen tons of heels JllT acn· 
the cost is only $2.2-1- per ton. The cost of the htTlS al tlw 
factoryincludini the hauling would he greater in prop11rtion 
to the distance hauled. :\nd if the hel'ts must he stored lo 
prevent freezing before the factory can makl· ust· of thl0 !11 

cost for storage, of pits, buildings or cellars. also tht· cost of 
an additional handling must he added. The hlTts \\"lTe pro­
duced under conditions only slightly mon.· fonirah!l· th;111 
ordinary. \Yhile the land is in good condition the lahor is 
unusually high priced. The conditions aH· 11<1 more fayor­
able than most farmers could ha\"e on thl· ht·st parts of their 
farms if they were accustomed to raising sugar hlTts. .\11<! 
while the Yield is somewhat helter than tht· fantHTs would. 
on the average, obtain the cost is abo gn·akr tiir laho1·. 

The ~linnesota Experiment Station has Jll"on·n that 
beets of good quality can he cheaply raised in this statt·. pa1·­
ticularly in the southern half. 

TABLE XL. -Sugar Beets Cost of Production per Acre and per Ton. 

Time in Hours Re- Cost flt s:11 tor :!fif) Hour!". quired to 
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HOTATION OF CROPS. 

ROTA TIOX OF CROPS-CROSS ROTATION EXPERI­
:\1ENTS. 

The cross rotation experiment mentioned on pages 288 
both of hnlletin No. +o and of the annual report for 1894, 
and on pages BfiH to :J73 of bulletin No. 46 and annual report 
for 1 HUG, has heen completed so far as its continuance on 
Ficlcl Eis at present concerned. 

The purpose of this experiment is to show the effect each 
crop has on the yiclcls of the crops which follow it in the 
rota ti on ancl to determine the order in which the crops in the 
rotation should follow each other. 

In lH~l+ Field E was diYided into six equal strips. which 
we call SlTil·s, each eight rods wide and about thirty-six rods 
long. It was desig-ned that this land should he planted to 
six kinds of crops. ,·iz: field peas, rnangels, potatoes, flax. 
wh<:at and corn, for three years. The strips or series lie north 
and so11th and the lTops were planted one on each series in 
1 H~l-1-. Thl'rl' lil'ing rod-wide alleys between the series it \\'as 
pral'l ica hie to di \'idl' l'ach seril's in to t weh-e plots, each three 
rods 11y l'ight rods and thl' yield ofthl' crop produced on each 
Sl'Jlal"atl'plot was th11scktl'n11i1ll'cl. The secondyearofthel'X­
ex11~·rimcnt ( 1 H~l;"°1) th:: same six crops were grown in strips, hut 
this tillll'lTosswisc or at right angks with the strips of lE'~l--1-. 
As the plot lines \\Trc kept in the same places as during th,_• 
first yc;1r \\'L' were th11s alilc to grow each of the six crops on 
land ,,-hit·h had gnnn1 cad1 crop the preYious year and to 
o lisen-e the l'Olll para ti \'l' yil'lds. The third year of the ex­
peri m~·n t the SL'\"lTal LTops \\'ere again planted in the series 
r111111i11.:..!: north and south and again diYided up into plots as 
in the two prc\·ious y::ars. thus again g-rowing each crop 
aftl'r each other crop. Thus for a Sl'e<md time we were able 
to compare the yil'lds of each crop after each other crop. 

I 11 Ta hk XL 1 if \\'l' kt the Yertical dou hie lines represent the 
rll{l-\\'ide alleys hct \\Tl·n the se1-ies and the horizontal lines 
of tig11n·s represent the plots, \\"l' ha\"e approximately the 
form of that part of Fidel E used in the experiment. 

The h'.011w11 numerals at the top. II to YII, desigiiate the 
series and tk· Ara hie m1mL·rals 1 to 1:..? both on the right and 
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TABLE XLI.-Rotation Experiment-Cross Rotation Showing Actual Yields of All Plots in 1894, 18915 and 1896. 
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12 icorn. '911 ........... _ ......... 11 !l.21 :111.\~" "! lH.o\ 21 .. ,:11.1 H) 2l\.21 l<A: 11.2/ :IK.111111.11:1 6.81 4:1.:1/11.7!/11.H l'iK.4125.3 

11 I' Wheat, '95 ..... ......... ...... !U• 211_., 11:1.01 11.u. 211.11
1
12 -i H nl 21.:1

1 
!•.2 :20.r.I :14_11

1
111.2 I n.ul :111.< 1l 12.1 li1 :u 34.0l30.6 

I I I , I ' ·I , ,, ! 11 
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1111angela, '9~ ............ , H.0
1

1 u.o no.:.? 1!'i.t1! 7.U t:1.o M.~ 1, 7.i ttl.·L. tn.·&.I' 12 2 77.:.!: 0.7 1 t 1.2
1
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I I I I I I I 'I l :1 

7 ilPeas, '911.. ... .. ........ 10.r. Ill.II 11; .. 7 IH .. ~I 111.7 111.:1 7.H, 12 I 10.Jo< 10.:1: IK.11 fl-1-.4- i 7.r. 11.K· !1.!I,' !1.3 1:1.4125.11 

"iicorn, ·911 .................... ~ u.:i/ 1111.11;.1.:•:,l!1.r.! 1n.:1\1r..r.:i 1<.:11 47.o/ 7.7
1
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~1' •angels. ·911 ................ '! '·"1 10 .. ,,:00.r,' ::2.u'' I I.I\ 17'.7' 11.H Ill.I H.11 1:1 :1: 1-1.11,11:; o,': 4-.r.I 11.-1 H.8 1 11.H· K.n,2r..1,1 2 
' ' l ' 1 ! i I " I I ! I •1Pe&1. 911 ..................... .''. 3.:1 :1¥.or.1.112-..1; ¥:1.01!1.1' 11.r., ~11.1111.r. 17.r.' ~K.-t,r.2.u; r..11, 111.~1' H.7''1· G.7 11.:121.r.11 
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ltoTATTOX OF CH.Ol'S. 

the kft arc in line with an cl designate the plots in each of the 
serie.~. 

For example. in um+ and again in 1896 Series II was 
plankd to field peas, and when ripe the series was divided up 
into twcl w plots and the crop harvested. The yiekls of grain 
in 1894 on the several plots are shown by the left hand column 
of fi1-,rures in the series and the yields in 189G by the figures in 
the right hand column. In li!.:e manner Series III bore a crop 
of mangcls which were similarly han·ested in plots. Series 
IV bore potatoes. Series \' bore flax. series VI wheat and 
series \'I I corn. 

In 1895 the crops were planted across the field in 
tweh·e narrow belts, running cast and west at right 
angles to the se\·eral series. Thus the peas were in the plots 
m1mherecl 1 throughout all series, and sinec there we1T 
twelYe plots in each series and only six kinds of crops the 
Sl'Yenth plot of caeh series was also planted to peas. Thus 
duplicatl' yiclcls of the pl'as \\·ere obtained. ~!angels were 
planted on plots 2 and :-1, potatoes on plots:~ and 9, flax (lll 

plots ·I· and 10, whl'at on plots :i and 11 and corn on plots (i 

and 12 of each Sl'I-il's. I 11 Ta hie X LI the yields of all these en >ps 
grown in l S~l:i are shown in the middle Yertical column. To 
hcttcr display these lS~l.) yields the names of the crops and 
the figures showing the yields arc printed in full faced type. 

To illustratcTahlc X LI take, for instance.plot 12ofSerics 
III: In lHD4 mangels were grown on this plot (as on thl' 
whole series) and yielded fi.8 tons; in 1895 corn was grown 
on this plot and yielded 43.3 bushels and in 1896 mangels 
were again grown on this same plot and yielded 11.7 tons. 
Further we see that in 18H5 corn yielded on Series YII. plot 
12 (nftt·rcorn):~G.7hushels.on Series YI plot 12(afterwheat) 
27 .fl bushels, on Series \'plot 12 (after flax) 25.2 bushels, etc. 
And in 18~H) corn yielded on Series \'II plot 12 (after corn) 
4f>.8 hushcls, on Series YI plot 11 (after wheat) G3 bushels, 
on Series \'II pint 10 (after flax) 61.l bushels, etc. 

In Table X LI I yields of the duplicate plots are averaged, tlms 
giving the figure~ at once more compactly and with what­
eYer of correction comes from a Yeraging results. This table will 
be read in the same manner as Table XLI. In addition to 



ltO'l'A'J'ION <W CW>l'S. 

q\~craging,the yields of the duplicate crops the yidcls for 1 sn:> 
and 18Bo arc further corrcctecl on the hnsis of the yidcls of 
1 ~~)-!. on the same plots. Tims if the yidds in 18!J.1. showed 
that in some plots the land was naturally richer than others 
the yields on these plots in 18!1;) an cl 18!Hi \\'l't"l' cotTectl'd on 
the basis of the diffen.·nces shown in 18!1-l-. 

In Table XLIII the comparison of yields of the ditfrrent 
plots is shown when reckoned in petTen tages instead of in the 
actual yields, and these percentages arc used in Ta hies X Liil, 
XLIII and XL\' exactly as the actual yields. To obtain these 
figures the ayeragcyields of the seycral plots of each crop each 
year is taken as 100 and the yields for that year reduced to the 
form of percentages, thus comparing all yields on the hasis 
oflOO taken as the a\'crage of each crop for each year. 

The percentages of tht· crops in 1 S!Hi arl' liasl.'cl on the six 
yields printed in common type in the \'l'rtical columns whik 
the percentages for the 1 S!I;) yields an· hased on the six 
yields printed in full faced type in each hm·iznntal lim" Thus 
if we take the a\·crage yield of all the plots oft·orn in 1."!1;'"1 as 
100 we sec hy the t:1hlc that tltt' yidd of plots •i and 1 :.! 
(a\'craged) on Series \'II would lie 11-1-. of S1:1-it·s \"I plots Ii 
and 12 (aYeragcd) would he ..... s. ett'. 

In Tahle XLI\' these petTentagt·s are gin-n and also thl· 
a ycrages of the two yea rs 18!1;) and 1 S!lli. They a re so 
grouped that under the heading of each tTOJI (at the top of 
page) is shown in the kft hand column of tigures till' yidd of 
that crop in 18\);) after t•ach of the other crops (whit·h an· 
printed at the side of the page.) In the middle column the 
yieldsof18!•6aftcrcach of the otht·rcropsarc)..!'in·nand in the 
right hand of the three columns are gt\'l'll the a n·r:tgl'S of 
the results of the two \·cars. 

Thus we sec that, for instance. in l 8!1:-1 corn after n1rn 
yielded 11+. after wheat ,i..;8, :1fter flax 7!1. etc. In 1 S!Hi corn 
yielded after corn !17, after wheat !l8, l'te. 

In Table XL\. the an·r:tgl's only arl' gin·n ;111cl in thl· last 
column at the right the grand nYl'rage ofincrl'aseor clt"<.'n·asl· 
in the yield of the scYeral succeeding crops ca11st·cl by each 
kind of the preceding crops is briven. 



TABLE XLil.-Rotauon Experiment.-Orou Rotation. The Dupltcatestn Table XLI are here simply brought together tn aver­
ages an.er correc\tng the 1896 and 1896 yteld11 on the basts or the 1894 yields. 
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TABLE XLIII.-Rotatlon Bxperlment-Cro11Botatlon Showlngl896 and 1896 Yields ln Percentages; Average Yield or Each Crop 
for Each Year Taken As 100. 
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TABLE XLIV.-Rotatton E:icperiment1.-Croaa Rotation: Showing percentage yields for 1896 and 1896, so arranged that theyields 
of each Crop after each other crop are grouped together and averaged. 

I Corn. ___ Whcnt. . Flnx. ___ _II Potntoes. Mangels. I Peas. 

, I 

Preceding Crop. . I • • • • • 

~: ~i ~ ~ ~ ~ 
I .. ~ tt> e 1 .c ti e L~ c: e an tD e .o ~ e .. ~ ti E 
'~~~I~~ ~j~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
! ... ... < I ... ... < I ... .... -< ... ... < ... ... < J ... ... < 

Corn ....... ~ .................... --~--;-I 105ll- 103 -~-H~~,J ___ 112---:.-11011 99i 1041111 112 1111
1 

96 !JOI 93 

Whent .......................... 8HI 98 93 103 106 104 ! 1181 103 110 108 90, 99 87 99 !13I SH !13 !10 

Flux............................. 79
1 

100 H9 1 78 110 114 j ORI 85 70 I 87 RO 83 86 102 941 108 84; 97 

Potntoc• ...................... 1 107, !16 101 119 1221 120 130, H4- 107 100 12!1 114 1-l:l 108 951 12HI 104 ll!l 

l\langcl• .. ··················1111: lll!I 11!1 100 !IHI 101: !12

1

1 \OH tool ll\61110 1081110: 97 103 76! 112 9.i 

Pens ............................. 1011 !19 100 91 H!ll !HJ I !J6 t:ll 1131 8!1 90 H9 I 110
1 

82 961 1031 112, 107 

~ 
> 
t-3 ...... 
0 z 
0 
t:j 

(j 
);:;:: 

~ 
Ul 

w 
w 
c 



340 HOTATION OF CHOPS. 

SOME GENERAL FACTS. 

This one three year trial on one field is valuable in the 
general results, as displayed hy the left hand l'olumn "grand 
averages," of Table E. However, owing to a lack of lK'rti:ct 
uniformity of soil, to the fact that different seasons and other 
soils and other localities in the state might show different re­
sults, it would not seem wise to use even the grand a ,·erages 
with too much confidence. It would he unwise to attach too 

TABLE XLV.-Rotatlon Expertments.-Oro111 Rotations. The Averages rrom 
Table XLIV collected and the grand averages given In the left hand column 
showing the average effect each crop has in preparing the land ror all crops. -------------------- -------- --- -------
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Wheat..................... ... .... . .. . . .. . ..... .. .. . . . ... .. !1:1 10-&. 11 o \l!J U3 !m UO 

Flax........................ ••... .. . .. . . ... . . . ...... .... ... . .. !'<\I !!-&. 76 !'<3 !J-&. !17 KU 

Potatoes ................................................... 101 1::0 107 11-&. !J!i 1 ltl IOU 

Mangels ...••...•••....••••.•••.............................. 110 101 100 top.; 103 !J-&. 103 

Peas .•••..•••.....•••••.........•............................. 1110 uo 113 I "'!J l Ull 107 uu 

-----
much importance to the results shown in the other columns 
in Table XLV until further trials are made. Asa method ot 
finding the best order in which to place crops in the rotation 
this plan of experiment seems satisfadory. 

On the average of these trials. potatoes hest pre­
pared the land for the sm-ceecling erop. mangds stood 
next, com and fic:lcl peas next. wheat next. while flax wai-: 
poorest in the preparation of thl· soil for thc ti11lowing crop. 
The crops growing after cultivatl·cl crops averaged nine per 
cent better than when grown a ftl'r cerca I crops. Field peas 
were equal to corn in the.: lll"l'J>aration of thl· Janel for othcr 
crops. If, as the ta hie inclicatcs, tillccl crops acid ten )KT ccnt 
to the yield of crops which suc.:Cl'l'cl thcm more of the profits 
of the farm must he.: placccl to the.: crcditofthe cultivated crop 
than the value of thcir immccliatc crop. If on the other 
hand flax and whcat clet1·act ten per ecnt, from the yielcl ot 



HOT:\TIOX OF Cl!Ol'S. 

the Janel the next year and future years, this amount must 
he deducted from the seeming profit on the flax and wheat. 
I>oubtless if gntss and clo\-cr crops had been introduced in 
this experiment still more radical results \\"oulcl have been 
shown. l>iYcrsitication means little to the field when th1: 
rotation is between cereal grain crops. Cultivated and 
pastun: ancl meadow crops must he used in rotation with 
the grain crops if we would keep our land in good condition 
for profitable farming. :\ greater variety of crops brings 
more live stock on the farm as animals are necessary to 
properly utilize many of the cultivated crops as well as the 
products of the pastures and meadows. Animals in turn 
keep more of the grain on the farm, and from all these crops 
they produce manure and thus the fertility of the land is kept 
up, or may even he increased. :\ start has been made at 
conducting an extensive line of experiments on the rotation 
of crops and the trial herein reported is preliminary to the 
more complete line of work begun on other fields at the 
different experiment farms. 


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039



