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ROOT CROPS FOR FORAGE IN MICHIGAN 

11. C. "~ !()()I\E / \ N I ) E. J. \\,ll~EL~H. 

1\()(lt LT(ljls i(lr f()ra.~·e arc c);kns iH'l y g roWl] ill n()rtlJ c m l ~urupc and 
Clna<1a. III the Lfnitcd Statcs, thcir product ion is large ly limited ttl th e 
Jlorthern St;l t('S a1ld is especia ll y illlp(lrtZlnt in sect ion s where s ibge curn 
ClIl lwt he growil Slll.Tl'Ssl-ll ll y. 1 ichi g'; lIl , \Vi SCU Il Sill, \Vas hillg t()n, ('ulorarl(l, 
~e\\' \"I)r\.;:, and 1\1illnl's()ta lead in th e production ()f J"()ot crops for forage. 
The toLal acreage (If mot n()ps ill tile U nitccl Stail.'s according to the 14th 
cellsus rCp(lrt ( 1 t).2()) was RL")33 (II' al)Ollt four times tb c acreage grow ll 
in 1 ()OC). This growth ill aneage indicatcs that the yalue o f roots fur li\·c
St(IC\..: fl'ed is lJec()I11ing Illore gene rall y rccogni zed. 

III l\lichigan, ro()t crops arc of mos t importance in the Uppcr I)cnin sula 
a1ld ill th() se sl'd i()ns ()f the l ,()vver Pcnin sula that h;l\'c g rowing seasons too 
short f()r the pm<111dion of C() I'1l . The roots fUl"Ili sh all excellent succulent 
iced f()r dain' rows and o th er liycs t()rk and can 1)c uscd as a suhstitl1tc for 
s ilage. Thei;- produdi()n s lwuld hc es pcc iall y encouragcd in the newcr 
agrict11tural r cg i()lls, wh ere farms may not he equipped with s ilo s and where 
(ln ly a fcw cows arc kepi. The case with which roots may hc s tored and 
icd makes them ideal as a s llccul cnt feed for the small hcrd of ten C()WS 
or less. L JSllall y, one acre planted to such r()ots as Ill<ln gcls or rutahagas will 
furnish feed during th e winter a nd spring montbs for four or five cows. 

Feeding Value of Roots t 

St()l'k feeders cOllsidcr root crops of g r eat valuc for thcir tonic c rfcct in 
kceping animals in good condition. Therefore, thcy are bcing m ore ex
tcnsivcly grown by clairymcn who ha\'c cows on advanccd rcgi s ter t csts anel 
hy farmers who are produ cing breeding stock. The ach'antage of fceding 
root crops to horscs, cattlc and sheep in fitting them for fairs and sh ows 
is gencrally r ecog nized a nd is tbc C01111110n practice of sh owmen. 

I\ ()ot crops are ,,<tIllable as s uhstitutes for sihgc and also as a parti;Ll suh
st itutc f()r grain and concen trates. 1\ pound of dry mattcr in roots has thc 
samc feeding \"alue as a po und of dry matter in corn silagc. Hoots carry 
ahout ~0-90 per ccnt water and can hc fcel in largcr quantities than s ilage 
which carries about 70-75 per cent moi sture. 

Thc "(tluc oi roots as a fecel for li" cstock is becoming more ge ll crally 
appreciated hy iarlllcrs mall.\· of whom arc now cons ielc rin g thcm an essentiai 
part () f the i r cr()P program . 

l\Ltllg'els, especial l ~', produce a hea\')' tonnage per acre and possess \'alu
al) le succulent characte ri st ics. They are es peciall y "aluabl e for clairy cows, 
particl1larly for those on bigh o ni cial tests hccause they h;wc all c rfect 011 

the eligesti\"C system ,vhich helps to pre\'cnt cligcs li\'c di so rcle rs which mi g ht 
f()llow hea\')' feeeling of concentrates. Beef ca ttl c anel shccp buth r elish 

l(Rderence, "Feeds and Fecding"-l -Ienry and Morrison.) 
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them and the European feeder of these animals attains some surpns1l1g 
results with a liberal use of roots usually pulped or sliced and mixed with 
cut or chaffed roughage and meal. 

Carrots are especially valuable for growing colts, brood mares, stallions, 
and idle work horses. In fitting horses for show, there is nothing better them 
carrots as an aid to digestion when animals are on heavy feeding. The 
Scotch groom also claims a 'big advantage in boiled or pulped beets or 
rutabagas mixed with chopped roughages and crushed or cooked grain for 
conditioning a show string of horses. 

Considerable quantities of roots, mangels and carrots, are produced and 
fed to Michigan State College livestock each year. 

Table I.-The digestible nutrients in different classes of roots and corn silage. 

- =--=-----=----=-- -------=-=====._--=======-=-::..:-= - - =-~--
Digestihle nutrients in .I00lhs. 

Total dry 
matter in 
100 IhR. 

Crlld~ C"Irbo- Nutrili ve 
prot. hydrat e Fat Total ratio 

Mangel s !l4 o R 6 4 0 . 1 7.4 8.2 
10 . !l 1.0 7 7 o :l !l .4 1'.4 

!l 5 1 0 Ii 0 o 2 7.4 6 '1 
!t\1 ta!:ni;as .. 
rul'lups . . . 
Carrots ..... ..... . ..... ' 11 .7 1 0 !l . 1 o 2 10 . 6 !l 6 
Corn silage (well mat ured ) . . 26 .3 1.1 15 0 0 . 7 J 7.7 15 . J 

----

Recommended Root Crops for Michigan 

The four most important rooL crops for 1\1 ichigall are mangels, rutabagas , 
turnips, and carrots. J\![angels and rutabagas are most commonly grown in 
the Upper Peninsula as they generally out yield turnips and carrots and keep 
hetter in storage. In southern Michigan, rutabagas and turnips are often 
seriously injured by plant lice and many growers are planting more carrots 
and mangels for stock feed. A brief description of the four classes of roots 
and a few of the important varieties of each is here given. 

The Mangel (BeLa vul,r;aris L.) '\'as introdllced into the United States 
about the middle of the 18th Century from Germany. Varieties of mangels 
are classified according to shape as long, half-long, tankard, ovoid, and 
globe. 

The l\.1<1mmoth Long Red is one of the most important varieties. The 
roots are very large and comparatively straight. The flesh is white and is 
tinged with rose. The Giant Feeding Half-Sugar is another leading variety. 
The roots are bronze-green above the ground and are grayish-white below 
and the flesh is white. This variety yields well and has a high nutritive 
,·alue, being especially rich in sugar. The Golden Tankard is a variety that 
develops ]a rge roots and small tops. The bottom 0 f the root is usually 
larger than the top. The color is light gray above ground and deep orange 
helow. The flesh is yellow and is zoned with white. 

The Rutabaga or Swedish Turnip (Brassica campestris L.) and the Turnip 
(Brass1'ca rapa L.) are supposed to have originated from plants native to the 
coasts of western and southern Europe. The rutahaga is distinguished from 
the turnip by having a short neck and smooth bluish-green leaves. The turnip 
has no neck and its leaves are grass-green and covered with rough, harsh 
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hairs. The turnip generally matures in about 60 to 90 days while the ruta
baga requires 120 days or more. The most important varieties of rutabagas 
are American Purple Top, Bangholm, and Golden Tankard. The American 
P urple Top is the yariety most commonly grown in Michigan. American 
Purple Top, \lVhite Globe. Cowhorn, and Purple Top Yellow Abe rdeen are 
a few common turnip varieties. 

Fig . l.- Y a riol1 s types of 11lClnge Js- G Jobe type o n the left; Go lde n Tankard 
(ccnt er ); lVla mJll ot h Long Reel (right). 

The Carrot (I)(!IlClIS rarro / ll L.) has bee 1l deve lop ed from th e \\"ild 
ca rrot which is nati ve 0 f E urope and Asia. The principal varieties grown 
for stock feeding are Large Wh ite Belgian, :l\1aude S, Danvers Half-Long, 
and Ox hea rt. The Belgian and l\1aude S. have very large white roots . The 
other two varieties ha ve small er roots of yell ow color. 

Comparative Yields of Different Root Crops 

In tests conducted at the :Michigan State College, mangels have usually 
gi yen somewhat better yields than other root crops. A summary o f the 
average yields secured from three years tests with miscellaneous roots is 
presented in Table 2. 
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]11 lhi s ex pe rim ent, thc seed was planled in r ows two feet apart. The 
mangels a nd rutabagas wcrc spaced J.z inchcs apart; the turnips eight inches 
and the carrols SC \ ' Cll inches. All werc thinned and cultivated at the sam 2 
time. Thc ma ll gels and ca rrots werc planted abuut }\1 ay 15 and the turnips 
and ru tabagas al) ()ut J un c 10. 

Table II."-Yield tes ts of miscellaneous root crops, M. S. C. 1924-1925-1926. 

\' ari eLy 
Average 
yield per 

ac re- tons 

- ----------- .------------------------------- ---

Check (sU)1:'!.r beel ) . . . . .. . ..... 
C:i :. nt Feed ing ITalr-f1ugar mall /.(el 
J) ani ~ h Gi'lnt f1 ludstrap mange l . 
I\irches Fodder m'lngcl . . . . . . 
I\ [ammolh Long Red lwtnge l . 
Golden Tanbrd m·tngcl .. . . .. . 
Mammoth or Tanka rd rU(:lktg'lS . 
.Blngholm rutctb:w't .......... . 
'\meriC't fl Purp le Top rub ln g:t. 
Amb!' r (; If)be tu rnip .. 
Cowhorrl t ul'lli p .... 
Maude S. e m·ot . 
Oxhn rL e·tr rot . 

A verage of gro t! ps: 
I . Mangol 
2. Tu rn ip . 
.J . C· lrf·nt .... 
.J. 1l\l (,:t1 nga 

13 .91 
21.67 
20 .61 
20 .46 
20 . 1.5 
1.1. 08 
15 .4.t 
12 .9f) 
1I .0.'i 
J8. 64 
17.77 
17 . :38 
16 .38 

10 . GO 
J8 . ~ O 
16. !l4 
13 . 16 

In th e U pper P en insula , rntabagas ancl 111 <t ngels arc the most important 
root crops. l\utahagas a rc gc nerall y prd erred to mangels as the seed 0 h en 
ge rminates bettcr a nd g i\ 'es hettcr stand s, especially on heavy soil s which 
are suhject to haking. li' llrth cr111urc, rut~L'1)ag'a plants develop more rapidl y 
than m<Ln g-c ls making weed control lcss clini cult. Hutahagas are easier to 
han-est ancl do not fr eeze as readil y as man gels. In some of the yield tests 
conductecl , rutabagas ha\c out-yieldcd mangels. 

J n Table J II arc g i \Tn t he results o f yield tests conducted on farm s 111 

J\l g-er, Cog-chic. II ()ughton and lron counti es in 1925 , 1929, and 1930. 

Table IlI."-Upper Peninsula root crop yield tests, 1925-1929-1930. 

Gol den Tankard m:L11 l;e l . 
Long Rc:I mangel . .. ........ 
Suttons PI'ize Taker 111 :1l ll;e l . 
Pllrpl e Top rutah:tf(a .... 
Cowhorn turnip . 

---._---

Alger Co unty 

---------

Ill::?5 I f)2 f) 
.\·ielcl per yield per 

anc- lonB acre- tons 

2 1. '18 1!)5 
1 {j G!l 

22 .26 :30 . 7 
27 .03 

GOf(c bic 
County 

H125 
~' ielcl per 

ac re- tons 

1() . 77 
12 .88 

ll . R.'i 
14 . 1:3 

Houghton 
County 

1f):30 
yield per 

ac re- tons 

1!J . 22 

25. 21 

[ron 
Coun ly 

1!l30 
yield per 

acre-tons 

16 .7 

J.'i . !l 
15 . !J 

"(Yield t ests wi t h Mi sce lla neous R oo t Crops, M ichigan Quarterl y Bulletin- May, 
1928- Vo l. X, No.4.) 

3( R cport cci by C. E. Skiver , n. D. K uhn , and D. L. Clanahan, Farm Crops Ex-
t ension Specia li sts, M ichigan Sta t e College.) 
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Costs of Production 

*111 1919, a cost account was kept of producing and harvesting one acre 
of rutabagas at the Upper Peninsula Experiment Station, Chatham . The 
cost per acre for growing the crop was $38.10; the cost of harvesting ancl 

Fig. 2.-The lwo ruots on left are M a uel e S. Carrots. T h e la rge root ai ri g ht 
is C iani Feed ing J I ~ L1 [-S ugar :1V1 a ngel. 

storing was $34.50, making the total cost $72.60. T he yield was 20 tons 
per acre and the total cost per ton was $3.68 .. 1 1 )elwiche kept cost records 
in g rowing rutabagas at Superi or, \'\Ti sconsill . The average for 10 years was 

*Th c cos i s he re reported do not ill clud e over head charges, such as t axes a11d 
interest. 

I( Upper Peni nsul a Exp. S ta. f{cpori--B . 'IV. T lou sch o lc1 er.) 
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$41.20 per acre; the average yield per acre was 11.76 tons and the cost per 
ton was $4.32. In three years tests in Wisconsin, the production cost of 
rutabagas was $4.06 per ton at Ashland and $5.49 per ton at Conrath. 5 On 
the heavier soi ls in northern Wisconsin, it was reported that root crops can 
usually be grown more cheaply than corn silage. In sections where corn 
does well , however, corn silage can be produced more cheaply than rools. 
Good cultural practices to help insure high yields will materiall y reduce the 
costs of production per ton and make root crops more profitable. 

Climatic and Soil Requirements 

Usually root crops thrive best in sections having cool, moist growing sea
sons, and plenty of sunshine. Mangels and rutabagas are better adapted to 
the more northern districts whi le turnips and carrots have a wider climatic 
adaptation. Mangels seem to withstand drought conditions better than the 
others. 

F ig. 3.-Fall plowing p erm it s ear lier fitti ng of the seed bed 111 t he spring. 

Root crops thrive best on deep, ferti le, well-drained clay loam or sandy loam 
soils that are well supplied with humus and are retenti ve 0 f soil moisture. 
Rutabagas grow better than the other root crops on heavier clay so ils, pru
vided the drainage is good, whi le carrots grow better than mangels o n CO tll 

paratively light soil. Carrots and turnips withstand acid soi l conditi ons 
better than mangels. All root crops, however, prefer soils that are sweet 
or alkaline . Good drainage is especially important for large yields, as the 
roots do not recover if checked by excessive moisture ea rly in the season. 
If the water table is very high, the roots may be ill -shaped. 

Root Crops in the Rotation 

In order to secure the best yields and to check fungous diseases, root crops 
should not ,be grown on the same g round more often than once in three years. 
They can be grown to good advantage after alfalfa, sweet clover, or clover; 

"( Profitab le Root Crops, \ l\1 iscon sin bulletin 330.) 
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Fig. 4.- F r cCl uent di sk ing and 
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however, if old sods are broken up, it is better to precede root crops with a 
cultivated crop such as potatoes or beans in order to have the soi l compara
tively free from weeds. Oats and barley are good crops to follow the rooLs. 
Clover or alfalfa can be seeded with the oats or barley. 

The following rotations are suggested: 

A-
First year, clover; second year, corn, beans, or potatoes; third year, 

roots; fourth year, oats, barley, or rye seeded to clover. 

B-
First year, clover; second year, corn, beans, potatoes, or roots; th ird 

year, oats, barley, rye, or wheat seeded to clover; fourth year, clover; fifth 
year, roots, beans, or potatoes; sixth year, oats, barley, or rye seeded to 
clover. 

c-
First year, corn, beans, or potatoes ; second year, roots; third year, oat:-; 

or barley seeded to alfalfa; fo urth year, alfalfa; Ilfth year, alfaHa. 

Preparation of the Seed Bed 

For high yields, it is necessary to prepare the seed bed thoroughly so that 
it is deep and mellow and wellllrmed. Fall pluwing of land for root crops 
is particularly desirable as it al lows the clover or aHa! fa sod that is turned 
under to decompose hetter ~l11d permits earlier fltting of the soil in t he 
spring. The depth of plowing wil l be determined largely by the depth to 
which it was previously plowed. Genera ll y a depth of 0-10 inches is de
sirable. It is not a good plan, however, tu tu rn Ur) much of the sub-soil 
at anyone plowing. 

Fig. 4.- Frcque l1 t clisking and harrowing will make the soil fine and mellow. 
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If plowing is delayed until spring, it sbould be donc earl y. just as S0011 

as thc so il is in good working condit ion. In case a sod is hf()kell up in the 
spring, it is advisCl'ble to disk it wcll before plowing. thi s helps in making
a fine mellow seed bed and prevents th e formation of air pockets wh ici1 
cause the soil to dry out. The fitting of the seed bed sh()uld he clune (1:; ear l ~, 
as possible in thc spring to consenc moisture. Frcqucnt diskillg and har
rowing will make the soil fine and mell ow and will be an important factOl 
in killing weeds and grass, thereby saving much of the expcnse () f hand hoeing 
later in the season. On lighter soils and especially if plowi Il g has bccn 
delayed until spring, thc use of a cultipacker or roller will rirm thc su il and 
make a better sced bed. 

Fig. S.- The use of a cu lt ipacker will f!rlll the soil and help l11 s ure a gOld 
s ta nd. 

Just befo re plant ing, a plank drag should hc used to hreak allY crust that 
may ha \'e fo rmed and to level the su rface so il and make it free fro1ll lumps. 
Il eayy clay so il s should 110t be j)uh'er ized too linel ), as th ey arc th('n 11lurl' 
k t1 )1e tu fo rm a crust when wet. Th is hardening of 111(' surface s()il cal1 s(':-, 
p()()r stands. 

Fertilizers f or Root Crops 

Stahle manurc adds plant food and ()rganic matter to tIle soi l and pro 
motes the action of fayorahle soi l bacteria. It sb(}uld hc appli e( l at the ral l' 
of 8 to 10 loads per acre, one year pre,-ious to thc planti1l g- of rool crops 
to pcrmit it to rot thorough ly. This i essen~i tbc risk of a sni olls ill festatioll 
of weeds . It shoul d ne\'er be appli ed in the spr i1l g pre\'iou s to plantlllg 
unless it is thoroughly r otted. 

ROOT CROPS 

'\Tell rotted stable manure 
cluri1lg thc winter and eliskec1 t 
() f wecds has started growth, 
for thc seeding of root crops _ 
germination of root crop seed 
surface of the g round anel pre\ 
growth of the young plants. 
lesscn materially the hand hoe 
costs. 

Un soil s that are acid, lime 
tU ll S of ground limestone: or ~ 
oughly worked into the soil a ~ 
appJied before the land is see, 
included in the rotation. 

II igh analysis cOlllmercial f( 
drill jnst IH"c\'ious to seeding 
rates () f applicati()n r eCU lll111Cl 
of the hest analyses of fcrtil 
I,ru;tckasi. the f~rtilizer sl1<Jul 
~';(,\'l' ral inches. 

T 
1\ 1 angcls ~11lc1 carrots rcq uire 

as so()n as danger f r 0 11l se \'(:re 
con dition. For the U pper Pel 
I \'n insula. the usual elate is f1 
the State . the planting cbte is 

IZutalJagas fur winter f cec1 ir 
or the fir st week in junc. \\' 
planted ea rl y in 1\1 a);. Turni] 
the ()ther roots and are gener 
cmp. th ey may he planted as I 
(In hean' so il s, the seeds arc 1 

;[(l\'isablc uncl cr thesc conc1 iti o] 
warm anc1 in good working co 

Me 
Thc best yields of good qu 

d r ills. Sometimes rutahagas 
()r turnips may be sown broach 
!\ fter the oats are harvested, 
The broadcast method of sow 
pecially if the soil is fou l witll 

The kt1ld drill is Oll e of the 
set to sow the seed c\"('n ly al 
S(JW ilW attachments are usec1. 
tha t tl~c rows will hc the righl 
"vceelin .~· and culti\'ation the n 
to ;:)() in cIles apart to all ow 11 
ti ceel. t hc rows may be ] S-24 i 
cul ti\'a1or is used, -thc rows ca 
C(}11lnl<ln culti\'ator it is ncce: 
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\ Vell r otted stable manure may be appli ed to rough fall -plowed land 
during t he winter and disked thoroughly in the spring. }\ ft er the first cn,p 
() f w eeds has started g rowth, the field shuuld oe disked again and prepared 
for the seedin g o f r uo t crops. This practice o ft entimes is a n aid to g oud 
germin ation of r oot cr op seed , as the r otted manure holds moi sture at f1t:~ 
surface o f the g ruund and prevents oaking uf the soil, thus hll'orin g the rapid 
g rowth of the young plants. Killing the w eeds previous t o planting may 
lessen materia lly the hand hoeing later in the season and reduce production 
costs . 

Un soil s that are acid , lime should be applied at the rate o f une t o two 
tU ll S of g r ound limes tone: or s ix to eight luads o f marl per acre and thor
oughly w orked into the soil as the seed bed is being prepared, o r it may oe 
appli ed before the land is seeded to alfalfa or clover when these crops are 
includecl in the r otation. 

II igh analys is comm ercial f ertilizers ;-tppliecl broadcast o r with ;-t fe rtili ze r 
drill just p rc \'ious t o seeeling g enerall y g ive increased yield s. The 11 sual 
ra tes 0 f a ppli cati un r ecommeneled are 400-000 puu1lcls pe r acre, and some 
of the hes t analyses o f fertili ze'r are 4-1G-4 ; a1ld 4-1o-K. \Vhetl appli ed 
hruac! cas i. the fcrtili /.e r sh()uld he harrowed into the s()il to the depth o f 
s('\'c ral inch es . 

Time of Planting 
l\ l angels ;-l1lcl carrots require a full growing season and sh ould be plantecl 

as soo n as c1 a1lge r fro111 se \'e re fru sts is pas t and the suil is in good workin g 
c() nd iti on. For the U pper P enin sula anc1the north ern section of th e L owei' 
I\'n in sula, the usual c1ate is frum May ]0-20. F or th e southern section o f 
th e State, the planting chte is ahout the sam e a s that f()r C()1"11, 

J\. ut ahagas for willter feeeling are generall y plantec1 the la st week in l\fay 
or the n rst week in Jun e. vVhen wanted fo,r an earl y crop , they should he 
pla nted ea rl y in 1\1 ay . Turnips do nut require as long a gruwi11 g season as 
the oth er r oots and are generally planted ahout June 10-15. For a catch , 
cro p, they may be planted as late as Jul y 5. J n w et, cold season s, especially 
(l ll hca\ 'y so ils , th e seeds are likely to rot in th e ground and it is , th erefore , 
;L< l\' isab le und er th ese l'() nclition s to delay planting until th e so il is mod erately 
warm and in good working conditi on. 

Methods of Planting 
The best yield s of good quality r oots are secured by sowing th e seed in 

drills. Som etim es rutabagas and turnips are sown broadcast on new land 
o r t u rnips may be SO Wll broadcast in oats u sing ] -2 pounds uf seed per acr e. 
J\ fte r the oats a re har ves ted , the turnips are pastured with sheep or h ogs. 
The broaclcast m ethoc1 o f sowing, howe ver, generally g ives poor r esults, es
pec iall y if the so il is foul with weeds or i [ th e season is \'ery dry. 

The hand drill is 011 e o f th e hest tool s for seecling root crops , as it can he 
set to sow the seed e \'<:nl y ancl li ghtl y. Som etimes g rain drill s w ith seed 
sowin g' a ttachments a r c used, th e seed being placed in the compartments so 
t hat th e rows w ill he the ri g ht distance apart. Tu lessen th e labor cos ts of 
weedin g and culti\ 'ati on th e rows should he lung and s traight and from 30 
to 3() inch es a part to all ow hors e culti vation. J f hand culti vat ion is prac
t iced , t he r ows may be ] ~-24 i tlches apart. Wh ere a sugar beet or r oo t c rop 
cul ti \'ato r is u sed , the r ows can be spaced 22 t o 24 inch es apart. \ \l ith th e 
C01111lW11 ctJlti \'a to1' it is necessary to ha\'e th e rows spaced 30-30 inches 
a pa r t. 
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Depth of Planting 

The depth of planting will depend upon the type of soil and its condition. 
l\Iangels and rutabagas should be planted one-half to three-fourths inch 
deep. The shallower planting being recommended for heavy soils or those 
that are wet. Turnips and carrots should be planted one-fourth to one-half 
inch deep. Shallow planting generally gives the best germination, provided 
the soil is moist and the seeds are covered to a uniform depth. 

Rate of See,ding 

Good yields depend largely upon good stands, s.o it is necessary to u se 
plenty of seed to insure a good stand . When sown in drills 30 to 36 inches 
apart, the fo llowing amounts of seeu per acre are recommended- mangels 
six to eight pounds ; rutabagas and turnips one and one-half pounds; carrots 
one and one-half or two pounds. 

\;'ig_ (l. - l\.oot crops shou lcl be hoed at freq uent interva ls to co ntrol weeds a nd 
grass in the rows. 

Blocking and Thinning 

Proper thinning is very 11 ecessary to get good yields o[ well-shaped roots, 
and it is important that the thinning be clone early when th e plants ha ve 
developed three ur four true lea\'cs. I ( thinning is delayed , the plants be
come leggy and get a set back fro111 which they do not fully recover. Mangels, 
rutabagas, a nd carrots are generally ready to be thinned in about 30 days 
after the seed is sown_ Turnips are ready for thinning in about 20 days . 

T he first process ()f thinni ng is to \)ullCh or block the plants. A sharp 
h()e [lye or si:-;: inches wide should he used to cut out a ll plants except little 
hunches spaced eight to 12 inches apart. After the bunching is done, the 
plants should be thinned su that 0111 y one plant is left in each bunch. Ca re 
should be taken to le;t\-e the largest, most thrifty plant. In a week or two, 
it may be necessary to gu over the rows again and thin out ~ny surplus 
plants that are left. Two or more plants should neve r be left m the same 
bunch as it will result in small , ill-shaped roots. 

The distance bet ween the plants depends somewhat upon the variety and 
the di stance between thr rows. \ \l ith rows 30 inches apart, the following 

ROOT CROP~ 

distances are recommended : 
bagas 10-12 inches ; turnips 
are farther apart than _30 inc 
what less than above given an 
30 inches . 

Thorou 

Root crops must have freq 
and to maintain a soil mule 
fi rst month or so when the pI: 
seriously checked in growth b 
should be made as soon as th 

Fig. 7.-Harvesting a 

obtained excellent results wi 
surface sc raping blades used b 
should be given whenever WE 

pared before planting, cultiva 
In small fi elds, hand cultiv, 

cu1ti "ations. However , horse· 
cal of time and labor if the 
culti vators that may be used 
sugar beet cultivator. 

The first two cultivations 
Shi elds should be used on tl 
the young plants. Subseqll{~n l 
to the feeding roots. Row cuI 
the middle of August when 1 
rows. 

To reduce labor costs, ever 
hoeing as possible by thoroug 



ROOT CROPS FOR FORAGE IN MICHIGAN 13 

distances are recommended: Mangels (long varieties) 12 inches; ruta
bagas 10-12 inches ; turnips 10 inches; carrots 6-8 inches. If the rows 
are farther apart than JO inches, the distance between plants can be some
what less than above given and somewhat greater if the rows are closer than 
30 inches. 

Thorough Cultivation Essential 

Root crops must have frequent and thorough cultivation to cont rol weeds 
and to maintain a soil mulch. This is particularly important during the 
fir st month or so when the plants are small, as it is very easy for them to be 
seriously checked in growth by weeds or a crusted soil. The first cultivat ion 
should be made as soon as the rows can be seen, though some growers ha ve 

Fig. 7.-Harves tin g a fie ld of rutabagas with a potato digger. 

obtained excellent results with two-wheel hand cultivators equipped wit.h 
surface scraping blades used before t.he plants are up. The second cultivatio11 
should be given whenever weeds are present. I f the soil is properly pre
pared before planting, cultivation to loosen the soil is not necessary. 

In small fi elds, hand cultivators are often used for the fi rst t. wo or three 
cultivations. I-J owever, horse-drawn two-row cultivators are more economi 
cal of time and labor if the rows are 30-36 inches apart. Other types of 
cultivators that may be used are the ordinary walking culti vat.or and t.h e 
sugar beet cultivator. 

The first two culti vations should be close to the plants and quit.e deep. 
Shields should be used on the cultivator to prevent soil being thrown on 
the young plants. Subsequent cultivations should be shallow to avo id injury 
to the feeding roots. Row cultivations should generally be di scontinued about 
the middle of August when the plants are large and fill the middle of the 
rows. 

To reduce labor costs, every effort should be made to eliminate as much 
hoeing as possible by thoroughly preparing the seed bed and by destroyin6 
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all w ceds ~itl: a harrow befo re pl;-tnting. II ow eYcr, to keep thc fi cld fr ec 
o.f w eeds, It ] S usual~ y necessary to hoe betwcen the plants two o r threc 
t1111 es . The fir st h?elJ1~' should bc done soon aftcr th c plants arc thinned 
and. other h oe ~ult~vatlOn s macle when grass o r w ecds start g r owth. In 
hoe111g and cult! \ ' at!~lg , care should be takcn not t o CO \Tr the r ows; it is 
bettcr to draw th e SOlI a way fr om the rows than to hill thcm up. The OTow er 
sl:ould remember that frequent careful cultiyati ons a r c nccessary fo~ good 
y]elds. 

Fig . 8.-Tlljlpill g Illangcls with a kni fe. Th e tops may also be t\\'is t ed (lfT hy 
hancl. 

Control of Insects 

Rutabagas and turnips are o ft en subj cct to se rious attack by thc turnip 
aphi s or louse. The lice cong regatc 011 the und er sides 0 ( the l c(l \rcs and on 
the t ender leavcs at th e ccnter o f the plant. Badl y infcs ted plants are stunted 
or kill ed outrig ht . -

Compl etc cO~ltr()l o f thi s insect is \'C ry c1ini cult as th e curling lca \'es o( tk· 
plants protec t 1t from C(Jntact sprays that may he appli ed. The hes t control 
measure Tor li~' c is, to spray with oll e pint ni cotin e sulphate to 100 galloll s 
of wat er 1n wh1ch flv c puunds o.f soap ha\'e been di ssolved. S prayin g should 
be ch!ne ear~y, as ~()0 11 a.s th e 11 ce appear and should hc repeated w hene \'e l' 
the ll ce aga1l1. begll1 th c1r attacks. J\ good sprayer prcf c rably a potato 
sprayer carrymg 250 pounds or morc p rcssure shoulcl he u scd a ncl the 
nozzles directed so as to wct the under sides of thc leaves. 

Fl ea h eetl ~s o ft en se.\'er ely injurc turnips, rutabagas, a nd mangels hy eatin g 
small shot-I!kc h oles 111 thc 1cayes. The injury is m ost sc \'ere when th e 
plants are small. Th e most e ffecti\'c control fo r Rea bee tl es is t o spray th e 
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plan.ts thorough ly wit h 1\ ()rcl e;L l1 x mi xture and arSellClte of lead , using five 
or S I X poulld s of a rsenate ()f kacl to 100 gallon s uf Bordeaux mixture. The 
first spray should l)e appli ed whell th e f-l ea hee tles first begin their attack. 
It may be necessary tu make other spray applicatiuns at intervals of 7-10 
days depending upon the severity of the fl ea beetle attack. 

Harvesting 

Huot crops sh() uld be ha n 'es tecl before seve re fru sts ()ccur. lVl <lngels a nd 
ca rrots will l1<>t \vith stand as Illuch frost as turnips and rutabagas, and are 
usuall y hanestccl the last week in September , whil e turnips and rutabagas 
should be han'cstccl hefore Oct()ber 10. 

In hanes tin g man gels, a cOl11mon pl()w is ufte n ll sed to throw the so il 
away from one side 0 [ the row or a beet li [ter may be ll sed to loosen the 

Fig. 9.-This r (lot cellar ullder the driveway t o t he dairy barn IS cO ll ven ientl y 
located. -

roots so they mCl)' be pulled ou t hy hand. Generally roots from two to four 
rows are th rown together in a windrow from which they are loaded into a 
wagon and haul ed to storage. 

T opping is generall y clone as the roots are pulled or from piles in the 
windrow. The u sual p ractice of removing the tops is t o twist them off by 
hanel , though they may be cu t off with a heavy-bl aded kni fe. Sometimes 
topping is done with sbarp hoes before the roots are dug. l\langels a re 
generally fed late in thc winter and must, t herefore, keep well in storage. 
Care in han' csti ng- is essential to prevcnt hruising them . They should be 
dug and s torcd with a minimum amount of mechanical injury, 

Carrots are han'cstecl in much the same manner as 111angcls. Careful 
hallclling is of utmost importance as bruised carrots may hreak clown quickl y 
with soft rot whell stored. J [ tbe carrots are toppecl with a sharp knif e so 
that a thin s li ce is takcn from the top of tbe crown they will not sprout so 
easily ancl will keep hetter in storage. 

In hanestin g rutabagas and turnips, it is not so necessary to prevenl 
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bruising. These roots may be topped before being dug by using sharp hoes 
and if the soil is comparatively dry they may be dug with a potato digger. 

Whenever possible, roots should be harvested on cool, bright days when 
the soil is fairly dry. Less dirt will then stick to the roots and they will 
require very little knocking together to remove excess dirt . I f the harvesting 
is done 'On clear days, the roots may be left on top of the ground for a few 
hours to dry. The soil can then be shaken from them more easily. 

Some growers consider it a good practice to leave the roots in small piles 
in the field for a week or so after they are harvested and topped, claiming 
that they cure better this way and keep better in storage. The piles are 
covcred with just enough soil to prevent frost injury. 

Fig. 10.-This type of root cellar can be built very economically. It 1S easily 
constructed and durable. 

Storing 

Roots are easi ly storcd. The main point lS to put them in a COil venient 
place so that they may he easily accessible during the winter months. The 
best place for the root cellar is in the basement of the barn where they are 
to be feel. Oftentimes, a root cellar can be located under the driveway to the 
hay 10ft. If possible, it should be placed so that most of it is below the ground 
level, as a more uniform temperature can then be maintained. 

'The temperature .of the root cellar should never reach the freezing point 
32 ° F. and should preferably be kept at 36° to 40 ° F. The ceiling and wall s 
should be insulated to prevent fluctuations in temperature. There should be 
ventilating flues provided so that the moist, heated air can escape and fresh 
air he admitted. 

If no cellar is available, roots may be stored in pits. They should be 
located near the barn and on high ground that is well drained. The pits 
should be 8-10 inches deep and the roots be placed in a cone-shaped pile, 
the sides of which are steep enough to drain the water away quickly. After 
the roots are piled up they are covered first wtih a six-inch layer of straw 
over which is placed six inches of dirt. If the roots are to be kept well into 
the winter, another layer of straw and another layer of dirt should be added. 
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Roots should be sliced or cut before feeding. They may be cui by hand 
or with a root cutter. Feeding such roots as rutabagas or -turnips whole is 
not advisable as it may cause choking. The chopped roots may be mixed 
with the hay or with the concentrates and grain and fed in the mangers. 

It is advisable to delay the feeding of rutabagas and turnips to cows until 
after they are milked. If fed at t ime of milking, they may taint the milk. 
Mangels should not be fed unti l after Christmas. \Vben feel soon after 
harvest they may cause diarrhea or scours. Turnips, rutabagas, and carrots 
may be fed during the fall months. Frozen or spoiled roots should not be 
fed to any class of animals as they may cause colic. 

In feeding dairy cows, from 40-60 pounds of mangcls may be fed per 
animal per day. R utabagas have about the same feeding value as mangels 
and may be fed in the same quantities. Turnips are not a very popular feed 

\;(Illforl11ation on feeding roots f urnis h ecl by Prof. E. L. Anthony, Dairy Depart 
ment; Prof. R. S. H udson, Animal Husbandry Dept., and Prof. C. G. Card, Poultry 
Dept., Michigan State College.) 
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[or dairy cuws. J ( carro ts are [cd tu cuws, the dai ly all(Jwance per animal 
is about 30 to 40 pounds. 

f~oot crops are low in protein and should he properl y suppl eme1l ted with 
protein C01lcentrates such as linseed oi l mea l, cottonseed meal, S()\·])C(L1l meal, 
()r corn g luten feed , unless the)' are fed with plenty of g()od alfa(fa hay. 

The rate of feeding roots to beef caUle is two or three pounds per day 
for each ]00 pound s nf live weight. 

/'01' sheep, the r<lte is from two to four p<lt11lcl s per clay per head: a 
hea\·ier [eecl ing may cause weakness in the lambs. 

F ig. 12.-H.oots should be cut or chopped befo re they arc fed to li vestock. 
A motor- driven r oo t cutter is here shown. 

Fnr horses when idl e or at light work, or for brood mares and colts, one 
pound per day maximum per 100 pounds o[ li ve weight is ahout right. 
]\oots are not considered good for horses that are at steady work as they 
a re likely to cause loss of weight. 

/{ oot crops are well adapted as a succulent feed fnr poultry ancl are nftell 
used when g reen feed such as alfalfa, clover, or vetch are not avai lable. 
Carrots are cons idered the best root crop [or feedi ng poultry as they arc 
relatively rich in yitamill s /\ and C and are heli eved to he C(lual in fccding 
\'aluc to fie ld-g rown greens. Fowls should have a ll th e g reen feecl they will 
ca t at all times. 


