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INTRODUCTION 1 

Since 1920 the Division of Forage Crops and Diseases, in coopera­
tion with the Division of Dry Land Agriculture and several State 
experiment stations located in the northern part of the United States, 
has been conducting tlj'3ts with sugar beets, mangels, rutabagas, 
turnips, and carrots grown as feed crops. These tests have had as 
objectives: 

(1) A determination of the possibilities of obtaining profitable 
yields; (2) comparison of productiveness of the different varieties 
under various soil and climatic conditions; and (3) .consideration of 

. the ·v'ulue of root crops as compared with corn silage as a source of 
,; succulence for feeding cattle. 

In most cases it is belieyed that the tests ha.ve been of sufficient 
duration to give a true indication of the possibilities of these Toot 
crops. Since general cultural and feeding recommendations have been 
fully covered in Farmers' Builetin 1699,2 these phases will not be' 
discussed hero, but the practices in conducting the tests at the various 
experiment stations will be briefly described. 

I The writers acknowledge doto furnished nnd cooper'ltion given ot ynrlous times by D. A. Slivage,.
HnyS, Knns., Morgnn W. Eyons, Northnldgoyil1e, Ohio, A. E.Engl1retson, .Astorin, Oreg., Hohert Withy­
combe, Union, Oreg., Georlle W. Morgnn and M. A. Dell, Hnvre, l'vfont., I, J. Jensen, N. F. Woodwo;d, 
and Horold E. Tower, Moccasin, Mont'kJOhn T. Sarvis. Mnlidnn, N.Dak., Leroy Moomnw, Dickinson, 
N.Dak., Samuel Gorver, Hadfleld, S.Dn ., lind Hoy S. Towie, Shcridnn, Wyo. 

J WESTOVER, H. L., Scsom, H. A., Dnd SElIPLE, A. T. GROWING nOOT cnops YOn LIVESTOCK. U.S. 
Dept. Agr. Formers' BUll. 1699, J3 pp., mus., 1933. 

83422-34 
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CLIMATIC RELATIONS 

As previous experience has s':.lown that mangels, rutabagas, turnips, 
andcarrot.s require relatively cool weather for satisfactory growth, 
the tests reported in this bulletin have been conducted in the northern 
half of the United St9,tes. Productivity is also closely correlated with 
available moistllre, and for this reason precipitation records of the 
stations where the tests were located are presented in table 1. Sinee 
there is no Weather Bureau .station at North Ridgeville, Ohio, data 
are given for Oberlin, about 10 miles distant. 

TABLE l.-Anmtal and average precipitation (in inches) a1 stations named for 
period covered by Toot-crop experiments 

![Data obtained lit stations whose locations uro hcre mnrked with nn asterisk (') are from the records of the 
U.S. Wenther BnrollU; If the loclltions nro markod with a dllggor (f) the duta uro from the records of the 
Division of Genotics ,lind Biophysics of the Burellu of Plaut Industry] 

AverStations 11920 1021 11022 1923 192·1 1925 1926J192. 1928 1929 1930 1931 age 
I -

Redlleld, S.Dak.' ___ 22.03 _____• 20.93 16. ·10 22.01 10.1i 13.00\26. 76 15. 34 Ii. 12 22.17 14.78 18. bo
Havro,l\'[ont.t______ 11.20 1:1.37 10.20 III. 0:1 12.52 17. ().l 8. DUI 10.04 11. i4 12.25 8.88 8.20 12.51 
M;0cqllsin, M.ont. t-.. IS. au 15.49 15.:1S 18.58 12. H 13.50 14.711 10.02 12.21 1:1.28 12.18 lU. TI 1·1.30 
DlCkmson, N .Dn -. t _ 15.81 15. 70 18. 20 19. 07 15.1:1 12.10 13.11 19. U2 15.30 17.21 1:1.79 16.17 10.00 
:Mundan, N.Duk.t __ 12. UD 15.23 17.:15 14.41 Hi. 25 14.00 11• .51 20.30 16.85 14. 22 17. 38 17.44 15.64
Hays, Kans.·______ .._ ~l. 28 18.·\0 18. \18 27.10 14.51 23.02 16.45127.21 20.94 20. 57 25. o:J 26.06 22.88
Sheridau, wyo_ t _____ 13. 64 1O.lll 17.9"i 25.18 13.1l8 i7.IlS 14. uol 22. 10 17.77 17.05 8.1I8 14.0:1 16.21 

a7. 10 3l.1b135. 57 45.021 37. If>Oberlin, Ohio· _______ 29.81 42.40. 35.611 30.32 4:1. 52 ~'7. 61 30.41 30.00 
37. 871 :14.07Cor\'lI11is, Ore~.·_____ :l7. i~ 41. 05 38. 45 :17. 07 40.04 47.8i :Ill. 87 24.45 23.68 :19.13 :10.72 

Astoria, Oreg.'------11SO. 00 113.00 ______ 55.40 0'/.00 62.91 ______ 00.97 00. <In 52. 02 58.28 88.47 72.00 
Union, Oreg.'-------1 14. i6 14.711 8.20 Ii. 40 g. ·12 11. 61 15.88j 10.48 U.45 10.!l9 13.51 9.88 12.70 

I 

In ~enerol, the root crops tested yielded best at those stations 
receivmg the highest annual precipitation. "Yhere the millS have 
occurred at opportune tinIes, however, some remarkably sntisfactory 
yields have been obtained at stations having a relatively low rainfall. 

EXPERIMENTS AT HAYS,KANS. 

The tests with root crops at the Fort Hays Brunch Station, State 
Agricultural Experiment Station, Hays, Kans., have been under wuy 
.only 4 years. The data are .given in table 2. The 1929, 1930, and 
1932seedings were on fallow and the 1931 seedings on land that had 
.been in root crops the previous year. Seedings have been made 
early in May in 42-inch rows with a grain drill with upress-wheel 
.attachment. About 10 days or 2 weeks after emergence the plants 
;were thinned. Mangels have been spaced 15 to 24 inches, rutabagas 
12 to 18 inches, turnips 15 to 20 incheE', and carrots 13 to 20 inches. 
As show,u. in table 1, the annual average precipitation at Hays, Kans" 
for the years 1920-31, inclusive, was 22.88 inches. 



EXPERIMENTS IN GRO'WING'r ROOTS AS FEED CROPS 

T:ABL!" 2.-Annual and average acre yields of root crope at the Fort HaY8 Branch 
Bla.don, State Agricultltral Exper~ment Station, Hays, Kans., 1929-32 

Tops, green weight Roots YIelds of 
ror'ts In 

compnrlsonCrop and vnrlety wltb Mam·Aver· Aver·1929 1930 1931 J 1932 1929 1930 1931 J 1932 moth Longnge nge Red mangel 

-"- ------- ----
Com. 
para·

bit Per· 
Mangels: Ton~ Ton. Tons Tons Tans Tons Tons Ton8 TOlls Tons IItar8 cent 

Mammoth Long Red••.• 2.82 2.96 1.65 6.34 3.44 12.81 11.40 8.34 25.67 14.68 4 .t00.0 
Danish !'!Iudstrup•••_•••• 3.03 2.W 1.08 5.27 3.00 13.24 12.11 7.89 10.53 13.19 4 90.5 
GIant Rect Eckendor!•••• 1.02 1.86 .93 U~ 1.86 11.23 11.43 9.27 15.06 11.15 4 80.6 
Golden Tankard••••_••. _ 1.1l2 2.00 l.23 2,39 6.53 7.77 0.48 16.36 9.29 4 63.1 

Rutnb~ns:
Amer can Purple ·Top.___ 3.89 4.10 1.44 r 3.16 C.79 4.10 1.9.1 4.31 3 39.&Hurst Monarch_________ • 2.09 a.50 1.29 ') 2.29 4.27 4.07 1.62 3.32 a 30.0 
Oarter Hardy Swede____• 2.00 2.28 1.23 I) 1.87 4.27 3.71 2.76 m 3.68/ 3 32.9 

Turnips: 
Purple Top Strnp-Ienved. 2.01 (3) ------ 2.01 4.04 1.17 ------ 2.61 2 24.1 
Purplil Top White Globo_ 1.1i2 (3) ~:l - ...... -- 1.52 3.44 ~:l 1.23 ----roO 2.34 2 22.1 

Carrots:Ox-heart • ______ •_________ 1.28 1.08 -_ ..... -- 1.18 3.36 2.16 ------ 2.76 2 26.1Long Orange_____________ 1.22 ~:l .87 --_ ... -- 1.05 2.110 ~!l 1.98 ---- ..- 2.47 2 23.4 

J All root crops wore bndly damnged by army worms. 
• Yields not reported. Bndly damaged by heut and root rot. Nat included in nverages. 

a Bndly dnmaged by lice, drought, and root rot. Not Included in uv&rnges. 

j Destroyed by rabbits. Not included in averages. • 


The average yields indicate that with the exception of mangels 
root crops have little promise in western Kttnsas. The high summer 
temperatures are unfavorable for turnips,especially when sown in 
the spring. JI\ck l'I1bbits n:1'e very likely to destroy carrots unless the 
crop is fenced, though a large acreage might minimize this Lrouble. 
Rutabagas stand summer heat bett.or than turnips but in the average 
season are not very productive. Mangels are the only roots that 
have produced a greater tonnage of succulence than sorghum silage. 
Mammoth Long Red mangels gave a 4-year average yield of 14.58 
tons as compared with 9.45 tons per acre of Early Sumac sorgo, but 
much more labor was involved in growing the mangels. In most 
cases weights were also obtained of the tops, which constituted the 
following percentages of the total weights of the various roots: 
Mangels, about 20 percent; rutabagas, 35 t,O 40 percent; carrots, ap­
proximately 30 percent; and tumips 40 percent. 

EXPERIMENTS AT HAVRE, MONT. 

The experiments with root crops under dry-land conditions at the 
Northern Montana Branch Station, State Agricultural Experllllent 
Station, Havre, Mont., have been CttI'lied on continuously since 1920. 
The seedings "rere made on summer-fallow, the land usually being 
sprin~-tooth harl'owed as early as conditions permitted, to encourage 
germmation of the weed seeds, Russian-thistles in particular, so that 
many of the weeds, which later might become troublesome, could be 
destroyed by a thorough shallow cultivation just before seeding. In 
the early years of this experiment the seed was sown 'with a grain 
drill, but I?ore l'~cently a beet dr!ll has been used. .The seed usually 
was sownm. 36-mch rows early ill :1;Iay, ltlthough ill about one half 
of the years reseeding was necessary on account of uneven emergence 
resulting from soil crust,ing following a dashing shower, or from too 
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. dry weather after seeding. Insect damage also contributed to the 
injury of stands ateinergence, necessitating reseeding. After the 
plants attained sufficient size they were blocked out with a hoe and 
thinned by hs,nd to single plants 8 to 10 inches apart. The roots 
were harvested, usually between October 1 and October 15, .a beet 
lifter being used to loosen them. Mangels, especially the Golden 
Tankard variety, were much more easil~y I'emoved from the ground 
than sugar beets. Yields secured from these crops during the years 
1920-32, inclusive, are given in table 3. 

TABLE 3.-Annual and average acre l/1:elds of root crops al. the Northern 1I10ntanlZ 

Branch Station, State Agricultu1'al Experiment Station, Havre, Mont., 1920-32 


Crop and variety 1020 1021 	 1022 1923 1924 1925 1926 1927 

Tons Tons Tom Ton! Tons Tons TonI TonIBugar beets __________________________ 12.84 15.85 4.36 (2) 3.60 0.30 3.80 7.29 
Mangels:

Mammoth Lon~ .'Red____________ 4.67 7.07 6.43 5.24 13.17 0.71 7.98Golden Tankard _________________ 	 (2l3.26 0.52 6.04 (2 5.49 11.30 5.23 7.29Danish Sludstrup ________________ 2.70 7.38 0.50 6.35 14.16 7.43 6.46OIant Red EokendorL ___________ 5.92 4.19 14. 62 0.86 10.86K
Rutabagas:

Ame;'lcan Purple Top. ___________ 1.77 J.86 0.11 12.03 5.23Carter Hardy Swede _____________ 	 ('l1.17 3.33 5.35 9.21 3.19 ----ii~iii
Hurst Monarch__________________ 1.25 t:l 1.16 ~:) 3.60 9.75 4.44 -_ ..... __ .... 

Turnips: 	 ..
Purple Top Strap-leaved _________ 2.81 3.41 6.82 0.74 4.15 8.87l'urple Top White OIobe________ 	 ~:l ,,- .. ......_-- .. 11.00----- -------- _ 

Carrots:Mastodon________________________ 
Long Orange ..___________________ (3l -------- .28 4. 95~:l (' ~:l .... _--- .... .94 ~:l ~:l 5.04I 

I 	 I IYields In com-I A ver- parlson with 
Crop and variety 1928 1020 I 1930 1931 1932 age 	 Mammoth 

Long Red 
. mangel 

. 
com-\parable 

Bugar beets __________________________ TonI Tons T01I8 TonI TonI TonI lIearr Percent 
10.30 3.42 5.76 2..21 5.83 5.14 67.8 

Mangels: 	 121 
Mammoth Long Red ____________ 16.94 4. 30 8.W 1.60 10.78 7.58 12 100.0Golden Tankard _________________ 13.30 3.58 5.34 1.65 0.72 0.36 12 , 83.9Danish Sludstrup ________________ 10.22 5.76 7.67 1.97 9.17 7.90 12 104.2Giant Red Eckendorl ____________ 13.05 3.30 7.37 .92 O.M 7.37 10 i 92. 9 

Rutabagas:
American Purple Top ____________ 5.40 5 79.1Carter Hardy Swede _____________ --T77- ----~iii- ---5~68- 5.28 11 6tl.2Hurst Monarch__________________ ~~~~~~~r~~~~~~ 	 4.04 5 59.2 

Turnips:
Purple Top Strap-leaved _________ 13.79 I 3.48 2.52 1.20 0.05 5.62 11 7LIIPurple Top White Globo________ 2.68 2.19 7.26 7.35 0 88.610.731 4.26Carrots:Mastodon________________________ 

12.072.35 2.75 0 4. 08 3.78. 7 48.1Long Orange ___________; _________ 7.40 	 2.45 2.27 0 3.50 3.09 i 7 311. II 
I 

I Average of several varieties. 

I Destroyed by Insects. Not Included In averages. 

I])estroyed by Jack rabbits: Not Included In averages. 

These yields are satisfactory considering the low annualprecipita­
tion, which averaged only 12.72 .inches during the> years covered by 
the test. Yields, compl1redwith many ether dry-land crops, were 
especially good in the drier seasons of 1922, 1926, 1929, and 1930.. 
Results in the extremely adverse year of 1931, however, were unsatis­
factory, due partly to lack of moisture rel'lerve in the fallowed land 
on which the roots were planted. 

http:12.072.35
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Mangels, with averages ranging from 6.36 to 7.90 tons per .acre, 
produced the highest average vield of the roots tested, returning a 
considerably greater tonnage of succulent feed than corn or sun­
flowers, the green weight of which averaged only 3.13 and 3.81 tons 
per acre, respectively, during 11 YMrs of the period 1920-32 when 
yield data were obtained. 

Sugar beets,. rutabagas, and turnips were considerably less produc­
tive than mangels. The lowest yields were obtained from carrots 
which were destroyed by jack rabbits in nearly one half of the seasons. 

Weights of tops, obtained.in most seasons, showed a wide variation 
from year to year .inrelation to the total weight. As a rule, mangel 
tops constituted 25 to 30 percent of the totaJ weight, with extremes 
of a little more than 10 to about 50 percent. In the case of rutabagas 
and turnips, the proportion of tops to total weight averaged app:roxi­
mately 35 percent, with extreme variations even greater than in the 
case of mangels. 

EXPERIMENTS AT MOCCASIN, MONT. 

The experiments with root crops at the Judith Basin Branch 
Station, State A~ricultural Experinlent Station, Moccasin, Mont., 
began in 1920 and continued until 1929, covering a period of '0 years. 
The average annual precipita.tion for the venrs 1920-31 alilounted 
to 14.39 ine-hes. The seed was generally' sown on land that was 
fallowed the previous summer and which was prepared in the·early 
spring by cultivating with a. spring-tooth harrow or duck-foot cultiva­
tor and finished wHha smoothing harrow. The seeding was made in 
36-inch rows early in May with a hand drill. The roots were har­
vested after the first killing frost. Annual as well as average yields 
obtained in these tests are given in table 4. 

TABLE 4.-Annual and average acre yields of root crops at the Judith Basin Branch 
Station, State Agricultural Experimt3nt Station, Moccasin, Mont., 19£0-29, incluaive 

-1-
Yields In.com· 

IAv. parlson with 
Oropand variety 1920 1921 1922 I1Il23 1924 1925 1926 1927 1l)2S 1929 er· Mammoth 

age Long Red 
mangel 

Com· 
para·

ble 
Ton! T01l3 Ton! Ton! Tom Ton! Tom Ton! Ton! Ton! Ton! gear! Percent 

Sugar beets................. 0.77 9.10 3.77 3.96 7.73 (1) (1) (1) 6.07 5 79.0 

Mangels: 

Mammoth Long Red.... 3.36 0.74 .98 11.39 4.61 5.17 0.94 7.32 .80 5.17 9 lW.O 
Golden Tankard......... 3.27 .19 1.03 8.08 4.24 4.02 9.13 {:l .52 4.41 8 84.7 

Danish Sludstrup••••••• 2.23 .69 .52 12.05 3.75 3.90 9.70 ~:l (1) 4.71 7 91.1 
Giant Red Eck~ndorr.... (I) (') .01 12.60 5.45 4.70 12.09 (:j 6.27 1.10 6.17 7 107.2 

Rutabagas:
American Purple Top... 2.80 1.51 1.91 11.83 5.86 6.49 6.38 12.31 9.57 1.68 6.27 9 lOll. 4 
Carter Hnrdy Swede•••• 2.31 1.68 1.38 0.87 6.68 2.97 5.28 (1) (1) (Il 4.31 7 83.4 
Burst Monarch.......... 3.00 1.57 3.55 13.31 8.64 3.66 0.30 4.06 0.27 (1 5.72 8 106.6 


Turnips: 
Purple Top Strap·leaved. (1) (I) (I) 9.54 7.18 4.51 3.68 12.97 11.68 1.62 7.01 6 91.9 

Oorrot.~: 
Long Orange............ 1.57 .22 4.18 .43 2.83 2.67 1.87 (Il 1.97 7 32.4 

Mastodon............... 1.43 .42 {'C'l 6.82 .92 3.93 4.90 ~;l 1.65 (Il 2.87 7 47.2 


1No seed sown; not considered In averages. 

I Destroyed by rabbits Rnd Insects; not considered In Rvernges. 


http:obtained.in
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A striking fact brought OUlt by these data is the small difference 
in the average yields of mangels, rutabagas, and turnips. The 
yields arc not sufficient to offer much encouragement to the produc­
tion of root crops on a large scale, since the indications are that 
nearly as much succulence can be obtained from silage corn at con­
siderably less expense. Jackrabbits destroyed the canots on several 
occasions, and the averag13 yields were too low to recommend the crop 
to the farmer. 

This is the only dry-land station where higher t1verage yields ware 
obtained from rutabagas than from mangels. During the period 
1920-26, the only years for which comparable data are available, the 
green weights obtained from eorn and sunflowers averaged 3.70 tons 
and 4.53 tons, respectively, as compared with an average yield of 7.01 
tons from the PU1:ple Top .Strap-Ieuwd turnip, the highest-yielding 
root crop. :Much more difficulty, however, has been encountered 
in obtaining satisfactory stands of the roots. 

EXPERiMENTS AT DICKINSON, N.DAK. 

The tests with root crops at the Dickinson substation, State Agri­
cultural Experiment Station, Dickinson, N.Dak., have been carried 
on continuously since 1920 to determine their possibilities as a source 
of feed for cattle in this locality. The seed usually was sown on 
summer fallow or follovting a cultivated crop, such itS corn or potatoes, 
the land being cnltivated in the early spring with &, disk or duck-foot 
harrow to induce gClmination of the weed seeds. Just before seeding 
the root crops, the weeds were destroyed with a spring-tooth or spike­
tooth harrow. The seed was sown ill 36- or 42-inch rows early in 
May with a hand drill. In a month or () weeks the rows were blocked 
out with ~ hoe and then thinned by hand to single plants, carrots 
being spaced 6 inches and mangels 8 to 12 inches. The average 
annual precipitation for the years 1920-31 amounted to 16 inches . 
. The yields as given in table 5 are not large, but cer·tain roots could 

be produced to advantage if it were not for the hand labor involved. 
Mangels generally gave somewhat, better yieldi:l than sugar beets, 
rutabagas, or turnips. -Oarrots were the least productive, but they 
have possibilities as a crop for 11Uman consumption locally, because 
with favol·a.ble soil fmo moisture conditions, the ineome from carrots 
is likelv to be greater than from ahnost any other root or garden crop. 
Corn lor silage, although producing no more succulence per acre, can 
be grown much more easily and cheaply. For the small farmer, 
however, ,vho cannot afford a silo, root crops would appear tohave 
possibilities even under these conditions. 
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TABLE 5.-Annual and average acre yields of root crops at the Dickinson Substation, 

State Agricultural Experiment Station, Dickinson, N.D?-k., 1920-31 


Ox-henrt______________________ .. 

Crop and variety I~ 
Tons 

Bogar beets__________________________ 4.16 
Mangels:

Mammoth Long Red_, __________ 6.48 
Golden Tankard_________________ 5.04 
Danish Sludstrup________________ 5.04
Oiant Red EckenuorL ___________________ 

1021 

Tons 
1.01 

1.64 
•~O 

1. 31 

1922 

Tons 
5.00 

9.70 
12.80 
10.95 

1923 

Tons 
(I) 

g(I} 

19.'j 11925 1926 

Ton81~:- Ton. 
1.55' 4.61 3.45 

7.65 3.75 3.8U 
3.50 4.68 2.86 
9.15 4.60 5.54 _____________ 0"_­

1927 

Tons 
9.24 

D.D5 
7.34 

13.47 

Rutabagas:
American Purple Tep____________
Carter Hardy Swede_____________ 
Hurst Monarcil ___ ..______________ 

2.78 
2.95 
3.58 

1.46 
1.87 
1.49 

5.40 
5.92 
6.66 

17.75 
20.35 
10.20 

5.65 
6.60 
2.70 

4. OJ 
4.05 
3.42 

2. on 
2. 27 
2.86 

9.95 
10. OS 
13. Of.i; 

Turnips:
Purple Top Strap·len\·ed_________ -------- ----~---Purple Top White Globe_________ ---ii~16-

Carrots:Long Orange _____________________ 
.76 .:i3 2.28Mostt)don (wblte) ..______________ 3.94 .72 2.32 

11.00 

(I) 
4.30 

10.00 
1.15 

.50 

.75 

3.40 
5.42 

5.36 
5.42 

2.92 
2. i4 

1.52 
1.37 

16.201 
10.B~, 

!­
3.45'. 
4.95· _ 

4.38 4.50 (I) 1.20 4.30 .78 3.05..45 I 

Yields in compariso n 
Crop nnd variety 102$ I 1020 1030 19:11 Averag~ with' Mnmmoth 

LOug' Red mangel 

jCompara-
Ton8 TO)lS Tont Tvmt Ton. liIe years Percc7lt·Sugar beets ___________________________ 
11.87 2.05 0.45 4.43 10 58.4\--..-----Mangels:Mammoth Long Red _____________ 25.69 0.09 3.94 .07 100.0Golden'l'anknrd__________________ 7.2~ I 11 

• 
18. ~2 5.28 a.59 .08 5.93 11 81.8Danish Slu(\strup____________ •__ 33.00 4.60 4. nlj .00 8.44 11 ]]6.4

Giant Red EckendorL___________ 21.87 8.21 5.65 .05 9.17 4 100.0 
Rutabagas:

American Purple Top_.._________ 14.94 (I) (') (ll 8 08.~Carter Hardy Swede_____________ 7.21 116.97 2.24 3.34 .43 0.42 11 71.2Hurst ?fonarch___________________ 14.05 (I) (') (I) 6.45 S OP ~ 
Turnips:

Purple Top Slrap-Ieaved_________ 13.44 .J. 75 ,i. 24 .3J 7.03 8 go. I!
Purple Top White 01000_________ 10.00 5.86 5.22 ~ 45 0.70 9 79.0,

Carrots:Long Ornnge _____________________ 
6.60 3.50 .70 .49 2.32 11 32.0J\fastodon (white) ________________ 10.23 4.17 1.31 .73 3.36 11 45.0Ox-henrt ___.. ____________________ 
5.70 3.60 1. OS .73 2.72 11 37.5 

1 
1 Stand f!tiled; not included In averages. 
, No seed sown; npt included in averages. 

RXPERIMENTS AT MANDAN, N.DAK. 

Root crops were tested in a limited way at the United[States'North­
ern Great Plains Field Station, Mandan, N.Dak., for several years, 
the results boing given in tnble 6. In the 11ll1jority of seasons the 
yields were relatively low. o'\\ring to poor stands resulting from 
unfavomble weather at a criticn.l time or to a moisture deficiency Jater' 
in the season. As shown in tn.ble 1, tho average annual precipitation 
from 1920 to 1931, inclusive, was 15.64 inches. In reasonably 
favorable seasons, such as oecurred in 1922 and 1927, t.he yieJds of' 
mangels especially were very satisfactory, exceeding that of corn 
grown for silage. Wbile mangels produced a greater average~tonnage· 
for t,he 4 years 1922, 1923, 1926, and 1927, corn silage is" a more' 
dependu.hle source of succulence, since less difficulty is encountered in 
obtaining and maintaining I\. sttwd. In 3 of the 7 years included in· 
the test no hu,rvest of mangels was obtained, owing to failure to obtain 
stands in 1928 and 1929 and to a freeze in 1925, while fair yields of 
silage COIn were obtained in each of these yen.rs. FUl'thel'lllol'c, much 
less labor is involved in growing corn. 
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TABLE 6.-Annual and average acre yields of root crops at the United States Northern 
Great Plains Field Station, .ilfandan, N.Dak. 

"" 

Yields in com· 
Crop aud variety 1922 1923 1926 1027 1928 1929 Aver· ~arison witb 

age 1 ammotb Long 
Red mangel 

Com· 
parai;.l

Tons Tons Tons Tons Tons Ton. Ton. lIears Percent 
Sugar beets ••••••••••••••••••.••••••••• 4.05 1.71 1.19 0.40 (.) (') 4.24 4 51.2 
Maugels:

Mammotb Long Red •••••••••••••• 12.00 2.00 1. 94 lV.54 (I) (l') 8.29 4 100.0 
Golden 'l'ankard •••••• _ •••••••••••• 1.90 14.. i6 (') i') 8.33 2 90.2 

Rutabagas:
Carter Hardy Swede•••••••••••••• i.05 1. 30 2.05 10.25 7.00 3.78 5.41 4 65.3 

Turnips:
Purple Top Strap·leaved ••••••__ •• 3.15 0 O. i5 0.00 8. iO 8.71 4.97 4 60.0 

1 

1 Docs not include 1924, wben no root crops were sown, and 1925, when all were killed by a freeze May 16. 
I No stand obtained: not~onsidered in averages. 

EXPERIMENTS AT NORTH RIDGEVILLE, OHIO 

The fOl'fLge-crop field e}..-periments at North Ridgeville, Ohio, 
have included a.limited number of root crops each year since 1926, the 
yields being given in table 7. With the more favorable soil and 
climatic conditions, the annual precipitation amounting to about 36 
inches a year at Oberlin about 10 miles distant, the average produc­
tion has been considerably in excess of that obtained under the drier 
conditions in the northern Great Plains, but not equal to the yields 
obtained from the nearly ideal conditions found in some parts of the 
Pacific Northwest. As is generally the case, mangels have been 
much more productive than turnips and rutabagas. The average 
tonnage is u.lso considerably greater than is usually obtained from 
silage corn in this locality. The Mastodon variety of carrots has 
gj.,Ten Bome remarkable yields, the average for a period of years being 
nearly equal to thl1.t of mangels. 

TABLE 7.-Annual and average acre yields of root crops at North Ridgeville, Ohio 

Yields in com· 
Aver· parison with Crop Bnd variety 1926 19Zi 1928 1929 1930 1931 age Mammoth Long 

Red.mapgel 

Com· 
parable

TonI Tons TonI TonI TonI Tons Tons lIeaTl Percent 
Sugar beets •••••__._•••••••••••• 11.67 -_ ...... _- 9.85 9.40 7,,49 16.52 10.99 0 52.1 
Mangels:

Mrmmoth Long Red •• _••••• 22. SO 17.78 16.79 19.68 la.53 29.58 20.53 6 100.0 
Golden Tankard ••••••••••••• 20.50 13.55 11.54 11.60 9.49 20.53 14.54 6 70.8 
Barre Sludstrup._ ••••••••••• (1) 17.31 IS. 2.'; 14.97 (1) (I) 16.84 3 93.1 

Rutabagas:
Carter Hardy Swede•••••••• 2.33 5.43 1.43 6.13 10.46 5.16 Ii 25.7 
Burst Monarch •••••. _ •••••_. ~:l 3.33 7.79 1.57 7.45 10.89, 6.21 5 30.9 

Turnips:
Purple Top Strnp·lenved_ ••• (I) 2.90 95 6.15 7.69 4.94 Ii 24.6

6. 11.02Carrots: 
Mastodon•••••_••••••••••••• 16.1S 14.54 19.52 15.05 10.03 25.98 16.88 6 82. 2 
Long Orange •••_••••••.•••_. (1) 10.74 1.39 11.51 7.53 16.77 9.09 5 47.9 

I No seed In!;. 
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.EXPERIMENTS AT ASTORIA, OREG. 

Experiments with mangels, rutabagas, and turnips at the John 
Jacob Astor Branch Station, State A~ricultural Experiment Station, 
Astoria, Oreg., have been in progress SInce 1923. The average annual 
precipitation at this station for the years 1920-31 amounted to 72.06 
mches. The yields as given in tables 8 and 9 do not always represent 
a true companson of the productivity of the different kinds of roots, 
owing to tho fact that they were sometimes grown under quite different 
soil conditions and have not alwn.ys received the same fertilizer treat­
ment. Manure has been applied' to all crops at the approximate rate 
of 20 tons per acre. In addition, mangels usually have had an appli­
~ation cOIlsist.ing of 100 pounds of ammonium sulphate, 200 pounds of 
superphosphate, 100 pounds of bone meal, and 150 pounds of potas­
sium sulphate. Rutabagas and turnips were given 460 pOlmds of 
superphosphate p~r acre in addition to the manure until 1928, when 
they received 2 tons of lime and 300 pounds of superphosphate per acre 
with the usual application of manure. Mangels were grown on 
tideland, from 1924 to 1928, inclusive, while rutabagas and turnips 
were grown on the upland in 1923, ]924, and 1925; on both tideland 
and upland in 1926 and 1927; and on tideland only from 1928 to 1932, 
incluSlve. In 1928 the stand of mangels was reduced 20 to 50 percent 
by cold weather after the seeds had germinated, thus affecting the 
yields appreciably. 

TABLE 8.-Annual and average acre yields of root crops grown on tideland at the 
John Jacob Astor Branch Station, State Agricultural Experiment Station, 
Astoria, Oreg. 

Yields In 
comparisonAver·Crop and vlU'iety 1924 1925 1926 1927 1928 1929 1930 1931 1932 wlthMam·age moth Long
Red mangel 

--------------I-
Com· 
para·

ble 
Ton! Ton! Ton! Ton! TonI Ton! Ton! Tom Tom T8.n~ lIear~ Percrnt 

Sugar boots.........._... 15.18 5.26 12.40 5.40 5.20,...... ------ -_......- -_......- 41.9 
Mangels:

Mammoth Long Red. 18.31 20. 71 5 100.0 
Golden Tankard..... 

20.32 18.75 
16.50 19.70 

25.20 .:~~~I:::::: 18.39 4 8lU15.62 21.75 
Danish 8IUdstru~.... 23.05 24.30 16.70 25.90 28.30 ..._.. 23.77 5 114.7 
Giant' Red Ec en· 

dort..._............ 21.88 16.14 21.70 26.35 14.001...... 20.01 1\ oa.6 

Pr!~winner.......... 24.15 27.26 16.00 26.45 29.80 ...... 24.73 1\ 119.4 

Giant Ha\( suf,ar..... 23.93 18. 91 24.15 21.00 17.00 ...... 20.99 /; 101.4 
Red Intermed ate.... 19.15 16.42 19.15 26.80 15.25 ----- .. 19.35 5------ ----_ .. ----_.. 93.'Barre Siudstrup...... ------ 23.13 ...._....- 21.10 20.60 .. _-- .... ......_-- -- ... _-- - .. _--- 21.61 II 97.6 

Rutabagas:
Sklrvlng Improved... 37.75 32.52 31. 25 30.90 36.45 27.80 42.95 M.23 3 156.4 
Magnum Bonum.... 47.15 M.OO 32.42 34.50 37.10 30. 551 40. 90 36.66 3 174.9 
Hurst MODMOh...... 40.00 31.45 32.37 :14.70 37. !iO 3 159.9 
Acquisition......_... 41.85 27.!iO 40.35 35.3.~ 35.85 35.08 3 168.9"'''1 "'"" 

35.31 

American Purple Top 31.85 30.25 34.65 35.25 .~~~~ .~~~ 33.00 2 134. • 
rmltroved American 

urpleTop........ 31.25 28.07 38.95 36.20 ...... 42.2~ 35. 34 2 149.2 

:Bangholm Glll.ut ..... 33.85 36.00 27.60 37.00 33.84 1 161.2 
Up·ta-Dnte.......... 29.25 27.95 30.10 46.15 33.36 2 130.1 
Green Top........... 37.35 31.U5 '3i~ii5 36.15 ...... 33.00 3 153.1 

Turnips: I 
Imperial Green Globe 23.65 32.55 30.95 27.10 49.80 53.70 36.29 2 1~1.6CowhorD....._______• 31.10 31.45 68.00 31.15 41.00 52.80 42.58 2 135.4 
Danish Bortteld...... ... _- ....... -_ ........ ---_ ..... 31.35 32.30 63.50 42.35 45.10 49.45 42.34 2 137.8 
Groen Top Aber· 

deen............... -_ .. __ .. - .. _- .... ---- .... .. _- ........ 31.90 41.00 34.10 42.45 36.50 37.37 1 151.0 
Pomeranian White 

Globe.............. .... _- .... ---_..... - ......_.. 24.90 .. ....... _- 59.40 31.00 48.55 52. 70 43.31 1 OS. 8 


I Yields Include tops. 
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TABLE 9.-Annual and average acre yields of rutabagas and turnips grown 011 
uplands at the John Jacob Astor Branch Station, State Agricultural Experiment 
Station, Astoria, Oreg. 

Yields In com­
Aver­ parison withCrop Bnd variety 1923 1924 1925 1926 1927 age Sklrving Im­

proved rutabaga 

------------1-------- -----1----;--­

parableCom· I 
RutBbBgllS: Tons TonI Ton8 Tons :l'ons Tonlf "ears Percent

SklrvlngImproved________ ._____ 20.00 27.50 25.11 29.60 i7.05 23.S.1 5 100.0 
Magnum Bonum________________ 20.85 24.00 31. 35 31.95 20.65 2.1.76 5 lOS. 0 
Hurst Monarch__________________ ________ 29.87 26.33 29.75 Ii. i5 25.03 4 104.4 
American Purple Top___________ ________ 20.60 29.85 31.80 10.80 24.70 4 99.:$ 
Improved American Purple Top_ 20.65 10.15 _______ _ 32.05 22. 95 3 89.3
BllDgholm Glant________________ 21. 00 _______________ _ --iii~.jo-30.00 22.47 3 101.1 

27.2:; 21.00 26.04 3 lOS. 0X~=i7~n:::::::::::::::::::::: :::::::: :::::::: ~~: ~~ 31. 50 20.00 27.35 3 114.3
Up-to-Date______________________ ________ ________ 30.85 33.20 21. 20 28.42 3 118.8
Crimson Klng___________________ ________ ________ 29.54 31.90 19.50 20.98 3 112.8Green Top_____________________________________________ -­

33.80 22.45 28.13 2 120.0 
Turnips: I . 

Imperial Green Globe____________ 31.37 34.90 42.82 33.70 20.80 32.71 5 137.1 
Green Top Aberdeen____________ 27.60 ________ 41. 09 22.00 19.55 27. GIl 4 120.7 
Hardy Greon Round_____________ 28.20 ________ 40.13 32.60 20.25 4 138.6Cowhorn____ ____________________ 26.04 ________ 46.37 :1I.S0 I 

~ I 127.920.60 17.45 29.34
Pomeranian White Globe________ ________ ________ 46.13 32.75 10.75 32.88 137.5 

I Weights gil'en Include roots and tops. 

Yields of mangels and rutabagas !LS given in the tables are of roots 
only, while the turnip yields include roots and tops. Turnips are 
usually fed without topping, since the tops are regarded as being 
nearly equal to the roots for feeding. Mangels were not included in 
,the upland tests, hut on tideland both turnips ILlld rutabagas were 
more productive. "'hen allowance is made for weight of tops, 
rutabagas as an average exceeded turnips in tOllnflge. No striking 
or consistent difl'erellces in productivity of the difl'el'cnt vflrieties is 
apparent. Both rutabagas and turnips gave mnch higher yields on 
tideland than on upland. 

In 1923 weights were obtuined of mangel tops, and they were found 
to constitute 20 to 35 percent of the total weight, depending upon the 
variety, the average for 1111 yurieties being about 30 percent. 

Root crops produced 11 considerably greater tonnage than was 
obtained from oat-and-pea silage, which amounted to from 7 to 9 tOllS 
per acre. 

EXPERIMENTS A'f CORVALLIS, OREG. 

The root-crop experiments at the State Agriculturnl Experiment 
Station, Corvallis, Oreg., have included sugar beets and se\'eral 
varieties of rn.an~els. Rutabaglls, turnips, and cllrrots were not 
included, as preVIous experience had shown rather definitely that 
turnips and rutabagas are of little yalue in the Willamette Valley 
because of root maggot, while carrots do not produce sufficient tonnage 
to compete with mangels as feed for livestock. The tests were con­
ducted on a clay-loam soil that was manured before plowing for root 
crops. The seed usually was sown early in Ma.y and the plants 
thinned by hand when the fourth leaf Ilppeared. The crop WitS 
usually harvested in October, The yields from this test are given in 
table 10. 
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TABLE lO.-Annual and average acre yields of root. crops at the State Agricultural" 
Experiment Station, Corvallis, Oreg., 1922-32 

Crop Bnd variety 1922 1923 1924 1925 19:.:6 1927 1928 

------------1--------------
Ton. Ton. Ton, TOni Ton, ~ron. Ton.Sogar beets.__________________________________ ________ ________ 9.20 11.40 9.07 11.28 9. iB. 

Mangels:
Mammoth Long Red_____________________ 21.30 12.40 17. 08 14.26 15.01 16.57 10.11. 
Half StJ~Br.---------..___ ..-_____________ 22.95 13.20 16.23 17.09 13.22 22.38 19.14 
Golden Tankard_________________________ 17.23 9.95 14.25 12.92 13.97 18.05 14.22 
Danish Sludstrup________________________ 21.37 11.45 13.7B 15.76 15.01 19.41 15. Bl
Red EckeudorL ________ . ________________ 10.42 9.95 13.18 ________ 15.75 18.94 14.09
Red lnterrnedlnte ____________________________..__ ________ 13.40 13.65 13.77 19. B5 17.28 
Burre Sludstrup ___________ ••••_________________ •• ______ •_____________.___ 10.92 16.96 lB. 42 
Heavy Cropper ______ .___________________ 21.45 ________ 1~. 80 _____ • __ ._______ 19.95 17.70 
Prize Winner ____________••______ •__ ••___ ._._.________________________._. 13.83 18.41 13.44 
Yellow EckendorL. _____________ •__ •_______ ••_________ •__ •_____ ._ • ______ • __ •___ •• 13.48 17.70 

Yellow G1obo __ ------.------------------- -------- -------- 14. DO 14. H 14.10 1________ ----.---Kirsche IdeaL.______________________ •___ ----_.________ ...-._____ ------.-111.76 10.59 13.50
Yellow Intermedlate_____._._..._••• __ ... _...____ ....____ •_____ ._ • ____ •_________• ________ 15.50 
GIant Intermedlnte ___ •______ •__ ._________ 21. 64 11.75 12. ,10 _____ ... ____ •____________• __ •__ _ 

I I Yields in com-
I ,\. parison with 

_____c_r_op. n._n_<I_'_.n_rie_L_Y___._ .~: _ ~~~:31_ 1932 I_·_n~_·,~_r·.l-_r_i_;i,...'¥l-g:e-lt~--
Com­

parablt
Tons '1'OllB 'l'on.1f 7'on~ 'l'ons lIeurs PercentSugar beets ________ ._ •• ______ •• __ •__ • __ ...___ 7.49 i.28 0,12 i. O. 8. 81 9 00.0 

ManlleJs:
J\fnmmoth LOllg Red___••___ .____________ 8,46 10.05 12.33 14.29 14,90 11 100.0Hnlf Sugar__ •__ ._.____________ ._._••_____ 13.35 13,07 13.21 10.01 ](1,26 11 108,7Oolden Tnnknrd ________________________ • 9,81 10,6U 12,20 12,89 13.27 11 88.7Danish Siudstrup ____ •______ •••__________ ll.41 0.30 12.45 14.37 14.57 II 97.4Red Eckendol'L _..___ ...____ •________ • __ • 10.00 S. SS 12,00 14.68 13,48 10 S9.7ned Intermedlnto. _______ •_________ ._.___ 9, ,16 1l.02 13,05 13. as 13,87 9 g,~, 5 
Bnrre Sllldstrup ____ ._._____ •___ ••••_...__ 11, 62 1l.70 13, O.~ 15.33 14.00 i 98.6
Heavy Cropper ____•___ ••__ •_________ .___ 10.30 0.10 ]0,98 --1-5-,-'-12-- 14.03 7 94.3Prize Winner __ •• _. __ •_____ ._.___________ 10,03 13,00 14.0a 6 101.7 
Yellow EckendorC •••_...__ ••••••_. __ ••_.. to. 08 II. -H 12.12 13..fit 12.82 6 91.1
Yellow OIohe ____ •___________ ._.__ ..___ •• 10.31 11.84 13.10 __ --'---1 H.13 0 101.2Klrsche IdenL. __... __ ..____ ••___ ._. __••______ ... 7,66 ___ • __ •_____.. _ 12.37 4 76.9
Yellow.rnt.ormOlllote __ ••_____________ •___ 1 8,:10 H.1l0 11.40 ..___ •__ 12.66 4 93,8
New Porfect Oem Intermedlate___ •____ ._ 12, 57 12,32 ll.07 ________1 11,90 3 96.1Lord Wordon ____ •__ •__ •___ ••• ___________ 13.51 12.90 13.17 _._____ • 13.21 3 105.9Ginnt Intermediate... _..__________ •____ ..._•• ____ ....____ •___ •__ • __ •___ ._ 

, ., 15,2S I a 90,1 

Althongh there was somo variation in production from year to year, 
th(l annual yields as well us the nverage oJ nefi1'ly all varieties of mnn­
gels were consistently good and considera bly in' excess of sngar beets. 

No silage-crop datu. nrc available for the period covered by this 
test. During the yenrs 1927-32 ill'ilIed corll, spaced 8 inches apart 
in the row, averaged B.58 tons pel' acre, which was about half the 
yield obtained from mangels during the same pedod. Sunflowers, 
spaced 12 inches apart in the row, Itveraged 13.98 tons per acre, which 
was nCIU'ly equal to thi'J yield obtained hom mangels. 

EXPERIMENTS AT UNION, OREG. 

Experiment.s with mangels ,vere conducted Ilt the Eastern Oregon 
Branch Station, State Agricult1ll'al E:lI.-periment Stlltion, Union, Oreg., 
from 1924 to 1930 und with carrots from 1924 to 1931. In preparing' 
the land for these crops it was plowed to a depth of 7 inches in the 
spring and worked down to a fino seed bed. Every other yellr 8 tons 
per acre of stu.ble manure were applied. The seed Ivas sown between. 
April 23 and May 25 in rows usulllly 18 inches apart. 

http:1-5-,-'-12--14.03
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Considering the precipitation, which averaged only 12.70 inches 
for 1920-31, the yields of carrots and mangels were remarkably satis­
factory, as shown in· table 11. This is due to the fact that the soil 
OlL which these tests were conducted is a very fertile sandy loam, 
usually being subirrigated throughout the growing season. While 
mangels generally were most productive, two varieties of carrots gave 
yields that approximn.ted those of most varieties of mangels in com­
parable years. 

'TABLE n.-Annual and average acre yields of root cro?!,! at the Ea.~lern Oregon 
Branch 8tation, Sta·te Agricultural Experiment Station, Union, Oreg., 1924-31 1 

Yields in com· 
A vcr. parlson with 

Crop nnd variety 1024 1025 1020 1927 1028 1029 1030 1931 age Mammoth 
Long Red 

mangel 
_________ -------- ----'-- -----1--_--

Com· 
para­

ble 
Mangels: Tons Tons Tont Tons 'l'on8 Ton. Ton. Tons 7'0118 vear8 Percent 

Mammoth Long Red_______ 20.12 35.59 2.7 25.0 12. B 35.0 13.0______ 21.54 7 100.0 
Danish Sludstrup__________ 24.54 41.73 5.0 28.5 10.3 38.7 14.0______ 24.11 7 111.9 
Giant Red EckendorC_______ 29.37 40.32 4.0 32.9 15.90 38.7 13.8______ 25.14 7 116.7 
Golden Timkard___ •__•••••• 21.63 31.13 3.0 10.2 13.5 32. 6 14.4.._.__ 18.92 7 87.8 
Giant Intermedlate___ ...___ ~4. 79 38.69 5.6 23.4 13.7 30.4 11.0______ 21.94 7 101. 9 
HalC Sugar__________________ 20.27 40.21 4.7 19.0 18.4 __ .. __ ______ ______ 21. 72 6 105.6
Danish Barre_____________________ 45.70 3.1 ___________________________ •• _ 24.44 2 127.7 
Klrsche IdeaL_____________ ______ ______ 0.0 24.6 16.0 34.3 ____________ 20.38 4 107.1 
Danish Giant Half Sugar___ ______ 42.32 3.0 ______ ______ 37.5 10.1 ______ 23.38 4 108.4 

-Carrots: 
White Belgian______________ 31.7 30.08 23.0 19.9 7.7 13.1 16,1 6.4 20.35 7 94. 4
Danvers Hal! Long ______________________ .____ 10.8 11.6 13.8 20.6 ______ 15.70 4 73.8Ehort White________________ 19.13 26.78 15.5 ___ •__________________________ 23.80 3 110.6
Yellow Belgian_____________ ______ ______ ______ 21.0______ 10.0 29.2 4.3 14.03 3 70.4
Improved Short White_____ ______ ______ ______ 18.0 ________________________ 18.90 1 73.8 
Yellow OIan._______________ 27.53 22.88 14.2 -_____ ---___ --____ 21. 51 2.9 17.80 4 111.3 
Chantena. _________________ 23.0 21. 83 15.0 18.7 5.7 to. 9 16.2 5.1 15.90 7 74. 2 

I During the Beason oC 1026 the mangel crop was severely damaged by curly top. No planting of 
'mangels WIlS made in 1931. 

EXPERIMENTS AT REDFIELD, S.DAK. 

The forage-crop field experiments at Redfield, S.Dak., included 
tests with root crops each year sinco 1920. Seedings were made 
the latter part of April or early in May with a garden drill on fa11­
plowed land that was variously cropped the previous season and 
then prepared by disking and harrowing before seeding. Considerable 
difficulty was encountered in obtaining satisfactory stands of sugar 
beets and mangels, due to the tendency of the soil to crust. Freezes 
and insects also took their toll, necessitating reseeding on several occa­
sions. When the stands were uniform the plants were spaced about as 
follows: Carrots,4 to 6 inches; rutabagas and turnips, 8 to 10 .inches; 
and man~els and sugar beets, 10 to 12 inches, On the average, roots 
were cultIvated four times during the season. They were harvested 
llY hand early in October just before the ground was likely to freeze. 
'The yields obtained are given in table 12. 
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TABLE 12.-Annual and average acre yields of root crops at Redfield, S.Dak., 
1920-32 

Crop and variety 1920 1921 1922 1923 1924 1925 19261 1927 

mangel 

Tons Tons Tons T07ls Tons Tons T07ls T07la 
Sngar beets •••••••••••••••••••••••••• 
Mangels:

Mammoth Long Red •••••••••••• 
Golden Tankard••••••••••••••••• 

13.70 

30.58 
14.22 

8. DO 

17.48 
9.93 

5.10 

13.08 
9.08 

5.24 

16.46 
0.57 

7.87 

19.55 
12.65 

5.79 

2O.4fj 
10.90 

0 

0 
0 

13.05 

32.02 
20.47 

Danish Sludstrup•••••••••••••••• 
Giant Red EckendorL ••••••••••• 

20.70 14.26 10.05 
8.97 

10.23 
10.68 

22.36 
21.42 

18.96 
11.18 

0 
0 

25.85 
25.33 

Klrsche IdeaL ................... 15.50 0 25.45 
Rutabagas:

American Purple 'rap•••••••••••• 
Carter Hardy Swede............. 
Hurst Monarch•••••••••••••••••• 

11.83 
0.08 
9.27 

4.57 
2.64 
2.52 

4.30 
3.64 
1.91 

4.22 
·J.63 
3.49 

7. ii 
1l.21 
5.21 

1.88 
2.70 
1.95 

0 
0 
0 

11.68 
12.24 
12.48 

Turnips:
Purple Top Strop·leaved••••••••• 

cario:~;'fle Top White Globe ••••••••• 
3.86 . 3.35 '.25 

4.48 
8.26 
9.86 

3.52 
3.85 

0 
0 

10.83 
14.64 

Long Orange ••••••••••••••••••••• 
Mastodon•••••••••••••••••••••••• 

6.33 
9.82 

5.34 
5.06 

1.06 
2.75 

1.88 
3.56 

2.75 
2.76 

3.00 
3.41 

0 
0 

8.211· 
10.16 

Ox·heart. _•••••••••••••_.'" _'.'_ 
White Belgian Fleld •••••••_••••• 

11.06 9.03 1.71 3.41 4.17 2.94 0 8.85 
7.20 

Yields In com-

Crop and variety 1928 1920 1930 1931 1932 Aver· 
age 

parlson with 
Mammoth 
Long Red 

Cam­
para­

ble 
'","on., ~I'07lS Tons Tons 1'ons T07ls utars Percem 

Sugar beets •••_•••••_••••• __._ ••• __ •• 4.62 2.42 5.64 2.69 5.41 6.15 13 41.0, 
Mangels:

Mammoth Long Red••_••••• __•• 12.60 6.94 14.93 4.09 0.14 14.99 13 100.0 
Golden Tankard••_._••_•••••__•• 0.13 3.45 9.90 1.93 3.73 8.43 13 56.2 
Danish Sludstrup .•••••_••_•••••• 9.44 5.42 13.05 3.03 9.33 12.57 13 83.9 
Giant Red Eckendorf.._••••••_•• 9.09 4.14 10.02 2.28 5.10 9.84 11 73.7 
KirSche Ideal •••• _ ........_••_._•• 8.85 5.06 11.05 4.08 8.94 10.02 8 82.5 
Barre Sludstruf..-•••••• -••••• -- •• 8.33 4.\\9 8.07 2.04 7.7t 56.23 69.7 
Pedigreed Idea ._.____._••••••_•• 4.36 12.44 3.47 6.62 6.72 4 83.7-

Rutabagas:
Ameriean Purple Top••_••••___._ 4.36 1.06 2.15 0 2.35 4.33 13 28.9 
Carter Hardy Swede••._••••••_•• 5.30 .91 2.59 0 3.48 4.38 13 29.2 
Hurst Monarch........_••••_._ •• 4.28 1.21 1.87 0 1. 90 3.55 13 23.7 

Turnips:
Purple Top Strap·leaved •• _ •••_•• 5.71 1.53 2.53 0 .IlS 3.40 12 .24.8 
Purple Top White Globo ••••••••• 5.14 1.54 2.41 II 1.40 4.33 10 32.5· 

Carrots:Long Orauge .. __•__ •___ ••_••••••• 4.46 3.58 4.65 .45 2.41 3.40 13 22.1 
MastodoIl_ •• _•••___............-•• 2.94 3.40 4. 98 .38 2.49 3.98 13 26.0 
Ox·beart••••••••__ ••••••••••••••• 5.01 3.69 5.35 1.25 3.00 4.67 13 31.2 
White Belgian Fleld ••• ___~._._•• 2.74 2.48 5.82 .50 2,94 3.01 6 28.2 

1 Root crops in 1~26 wero s complete failure due to drought and unusually warm weather. 
I Low yield III 11123 due to beeteri!>1 sort rot. 

With an average annual precipitation of 18.85 inches for 1920-31,. 
Mammoth Long Red mangels, the most productive root crop, gave 
an Merage yield of 14.99 tons per acre. This is nearly double the 
average yield of 8.08 tons green weight per acre of corn and 7.70 per' 
acre of sunflowers. In a reasonably favorable season the production 
from all roots has been satisfactory, though mangels far exceeded 
rutabagas, turnips, and carrots. During the dry seasons that have 
been unusually frequent in recent years, the yields have been low. 
However, in spite of the higher yields obtained from mangels, as com­
pared with corn for silage, it is likely that on the large farm the pro-· 
duction of the latter will continue mainly because of the amount of. 
hand labor involved in growing root crops. 
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EXPERIMENTS AT SHERIDAN, WYO. 

A limited test of roots has been sown at the United States Dry 
Land Field Station, Sheridan, Wyo., on three occasions. The 1927 
,seedings were made on land that had been in sorghum the previous 
season, the 1928 seedings followed Sudan grass, while the 1929 seed­
ings were made on summer fallow. The heavy rain on May 31, 
1929, caused su~h a poor stand that no weights were taken that year. 
The acre yields from the other seedings are given in table 13. While 
the tests here recorded are very limited, the yields from the 1927 
seeding 1l.!C highly satisfactory and are indicative of what may be 
expected m a reasonably favorable season. 

TABLE la.-Acre yields of root crops at the United Statcs Dry Land Field Station, 
Sheridan, Wyo. 

Crop and variety 1027 1028 Crop and vnriaty \ 1027 1928 

Mangels: Tons 1'0'118 1'0'118 Ton~Mnmmoth Long Red ___________ 11.00 3.80 Rutabagas, Curter Hard;' Swedo___ l~. 24 I 11. 77Golden Tankard ________________ 17.15 1.43 ITurnips, Purple 'i'op Strap·leaved_ J3.88 r 0.06 

SUMMARY 

For several years variety trials with mangels, rutabagas, turnips, 
and carrots have been in progress in several of the Northern States 
both under dry-land conditions and with abundant rainfall. In all 
these tests, with the exception of those conducted at Astoria, Oreg., 
Sheridan, Wyo., and Moccasin, Mont., mangels yielded somewhat 
more than other roots tested, the Mammoth Long Red variety usually 
being at or near the top. At Moccnsin, Mont., rutabagas andmangels 
produced approximately the same tonnage. At A.storia, Oreg., both 
rutabagas and turnips had considerable advantage over mangels. 
Carrots generally were the least productive of the roots tested. 
Varietal differences in yields of rutabagas, turnips. and carrots were 
not very consistent. 

While roots in general produced a greater amount of succulence per 
acre than was obtained under similar conditions from corn or some 
other crop grown for silage, the lar~e amount of hand labor they 
require tends to restrict their productlOn very materially. In certain 
limited areas where conditions are especially favorable, as in the 
Pacific Northwest, and in some of the more humid Eastern States, 
where the seasons are too short and t'lO cool for corn, root crops are 
grown to advantage as feed for dallY cattle and sheep. For the 
farmer with a small dairy herd or one who cannot afford .a silo, root 
crops can advantageously supply succulence for winter feed whether 
under dry-land or humid conditions. Furthermore, a few roots for 
·special purposes, such as for feeding poultry .and as conditioners, 
are very desirable. 
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