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SUMMARY OF BULLETIN No. 133 

(1) Average yields of alfalfa hay, from several strains of 
seed have been produced at Brookings, which have been mor 
profitable than average crops of wheat or corn. Such a fact 
augurs well for permanent, profitable farming in South Da� 
kota. Page 260. 

(2) Avercige yields of alfalfa hay from some strains of seed 
have been produced at Highmore, which were at least as profit� 
able as average crops ofwheat or corn. Such .a fact augurs also 

. well £or permanent, profitable farming in South Dakota. It is 
also exceedingly important to know that some strains failed to 
withstand the conditions at Highmore. Page 267. 

(3) Tria]s of alfalfa, by a number of co-operators in several 
parts of the state yielded some information. Further, very 
carefully concluctec.1, long-time experiments; such as those at 
Brookings and Highmore, at other points will be necessary to 
solve alfalfa problems. Page 268. 

(4) "Yellow-flowerecl" alfalfa apparently possesses grea· 
hardiness, which quality is of exceeding importance, especial! 
under our more severe conditions. Page 272. 

(5) Seeds of alfalfa that fail to germinate, may be im� 
proved by some process of "scratching" the hard seed coats, 
and such treatment is appaTently beneficial to all kinds of 
alfalfa seed. Trials with a seed "Preparator'' yielded this in� 
formation. Page 281. 

(6) Five species of Alfalfa. Page 274. 
(7) Some .earlier Bulletins, relating to Alfalfa m South 

Dakota., are as follows:. 
Bul. No. �)4. Alfalfa and Red Clover. By James W. WiL 

son and H. G. Skinner. 
Bul. No. 96. Forage Plants and Cereals at Highmore Sub­

station, l 904-1905. By W. A. Wheeler, John S. C0te 
and S. Balz. 
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Bul. No. lOL Forage Plants at the Highmore Sub-station, 
1906. By W. A. Wheeler nnd S. Balz. 

Bul No. 120. Progress in Variety Tests 0£ Alfalfa By 
Clifford Willis and J. V. Bopp. 

• 

Bul. No. 150. nited States Department of Agriculture, 
Bureau 0£ Plant Industry. "The Wild Alfalfas and· 
Clovers of Siberia, with a Perspective View 0£ the Al­
taltc1,s 0£ the World." By N. E. Hansen. 



Alfalfa as a Field Crop in South Dakota 
-BY-

ALBERT N. HUME, Agronomist, 

-AND-

SAMUEL GARVER, (Co-operative) Assistant, 

In Alfalfa Investigations. 

INTRODUCTORY 
Interest in alfalfa as a field crop·in South Dakota is perend 

n.ial, like the plant itself. 
Farmers are constantly asking for facts about the crop in 

question; and want these facts applied to the conditions of their 
home farms. 

The present bulletin is principally an attempt to summar­
ize and average yields of alfalfa hay from plots that have been 
harvested for a number of successive years in South Dakota, 
These actual yields of hay per acre, averaging as many years as­
possible, have much practical and scientific value. 

The ·writers are not forgetful that the alfalfa plots from 
which the yields of the present bulletin were taken were estab­
lished in many cases, by our predecessors. Some of the yields­
included herein have been included i11 previous bulletins. In 
summarizing the present results, it has been sought to inc]ude­
the longest pos�ible periods of time in order to find out, if pos­
sible, what may be expected o_ne yec1r with another, by practical 
farmers who attempt to produce alfalfa for hay. .Much that 
might be written about alfalfa is here omitted and may be in­
cluded in later bulletins. So far as possible, demonstrated re­
sults are put down, not many opinions. 

The Agronomy Department has had considerable experi­
ence with_ alfalfa at two points in South Dakota, namely, at 
Brookings and at Highmore. Some limited tests have bee 
carried on at other points. First, then c1re considered the yield3-
of alfalfa hay from the experimental plots at Brookings, second r 

those from Highmore, and third, the valuable miscellaneous ex.� 
periments from other places. 
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ALFALFA AT BROOKINGS. 

The following table summarizes yields, secured at Brook­
fogs. The yields are reduced to field weight of air-dried hay, 
per acre. 

TABU.·. I. 

Yields of Air-Dried Hay Per Acre from Brookings. 

1908-1911. 

( 1All plots 1=10 acre in size.) 

ci 
..., z 

Seed � 0 
cd 

':i...> 'Ooz .... ..., , ... ..i :;:o � 
·:-- A :..A 

;:io';; o_g �£�� A �;;.: 
'Purkestan .-.. -.. -.. -. -, 12409 

I 
w

5

1
:

-
I 
Z �i

1

6
�

6

o�
3 

lfft�b . . . . . . . . . . . . . . 11211 
i'renc:p . . . . . . . . . . . . I 12695 
ifontana . . . . . . . . . . I 12747 
'l"exns . . . . . . . . . . . . . . \ 12801 \ 7 I 164 
N. Montana . . . . . . 12816 23 165 
:Nebraska . . . . . . . . . I 12820 

I 
9 I 166 

New York . . . . . . . . . \ 13291 10 I 167 
AvPrage .. ···:....:....:_·. :____ _._I 

gg 8 
e:; "' 

350�
1 
4100 

3500 4500 
2350 3700 
3700 I 3450 
3500 3750 
3300 I 3750 
3850 

I 
3450 I 

3800 3000 I 3438 _I 3713 

3630 
2190 
2450 
2520 
2610 
2620 
2970 
30SO 
2,59 I 

1660 
I 1760 

1790 
2170 
2320 I 
2340 I 
2370 I 
2150 I 
2070 I 

Q.) Q.); ui ol)a>.. 
c,s c:l 

� ��� � �.8� 
3223 ·� -
2988 l.5 
2573 l.3 
2960 l.5 
3045 l.5 
3003 l.5 
3160 

1
1.6 

3008 l.5 
2995 l.5 

Before commenting on Table I, it should. be explained that 
the plots from which the yields were taken, were sown to alfalfa 
in 19013. For some reason the yields for 1901 are not now 
available. So.far as jg known, however, 1907 was not specially 
abnormal, and it may be safely assumed that the yields for the 
four remaining years, 1908-1911, are not higher than would be 
expected from averaging all five years, 1907 -1911. 

Without assuming that deductions are unalterable, the fol­
lmring present conclusions are drawn from Table I. 

(1) For this particular experiment, there is nothing to in� 
tlicate that the source of the seed used on the several plots haft 
any great influence on yield of hay, with the possible exceptio11. 
of the French seed . vVith this possible exception, it made 
:slight difference in yield of hay· whether seed was Turkestan, 
Utah, Montana, 'Jkxas, N. Montana, Nebraskf!., or New York 
:s.eed. 

(2) As would be expected, the yields for the dry seasons 
vf 1910 and Hlll, are considerably reduced in comparison with 
the yields in other two years. It may therefore be_ assumed as 
possible, or even probable, that the average yield of all plots 
for four _seasons is as low or lower than would normally be ex­
pected, - This yield_ was 1.5 tons of air.dry alfalfa hay per acre. 
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(3) From a market standpoint alone, it is reasonable to 
say that 1 -5 tons of alfalfa hay are worth forty-five bushels of 
corn, or twenty-eight bushels of wheat, both of which latte:r· 
yields are far above the average for the state or nation. 

(4) In connection with the series of plots under discus 
sion it s hould' be stated that plots number 168, 1 69 and 1 70 arg 
not tabulated, due to the fact that they show lack of drainage. 
Apparently for this reason the yields were abnormal'ly low, 
"Alfalfa will not staml wet feet ' ' .  

TH REE=YEAR AVERAGE YIELDS AT BROOKINGS.  

In a deli tion to the above series of four-year average yields 
three comparable plots have been harvested : for tb;·ec seasons� 
1 909-1 91 1, inclusive. Returns frorrtthese plo'ts are sumi:narizecl 
in the following: 

TABLE II. 

Yields of Air= Dry Alfalfa Hay in Pounds or Tons= Per Acre. 

Brookings. 

Pounds of Air Dry Hay Per Acre 

i:l 

Seed 

3�e to 
....., 

� c:� 0 0 . cr, 

§ 
,-l a 

c7J��z  
...., 0 � � :... 0 P-l Z  � E-< 

Kansas Non-irrigated . . . . . . .  

I 
19508 

I 
370 I 4000 2160 1480 2547 

Turkestan . . . . . . . . . . . . . . . . . . .  20988 371 

L 
3150 2310 940 2133 1 . 1  

@ rimm · · · · · · · · · · · · · · · · · · · · · · ·  21827 372 3250 2400 1150 2267 1 . 1  
A Terage . . . . . . . . . . . . . . . . . . . . . .  . . . . .  3467 2290 1190 2316 1 . 1 

The figures of the above table indicate: 
(1 ) The slight advantage of the Kansas non-irrigated see 

may be due to accidental causes . 
(2) As would be expecte<l the avenige y ield of hay :from 

the plots in 1910 and 1 �11 was much reduced in comparison 
with that of 1 909, that of 1 909 being  1 .7 tons per acre . 

(3) The average yield of air-dry hay per ncre for all plot.. 
for three years is therefore in all probability below what would 
normnlly be expected, being actualy 1 .1 tons per acre. 

(4) Nevertheless, from a market standpoint alone, 1.1 ton.a, 
of al falfa hay per acre are worth thirty bushels of corn or nine­
teen bushels of wheat per acre, either of which would mean a 
profitable crop and one above the average of the state or nation, 

/ 
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TWO=Y EAR AVERAGES FROM BROOKINGS. 

Certain tenth-acre plots of alfalfa were seeded at Brookings 
in 1909 and from these the yields have been recorded for the 
two unusually dry years, 1 91 0  and 1 911 . They are summarized 
as follows: 

TABLE I l l .  

Yields of Air-Dry Hay in Pounds or Tons Per Acre. 

lBrookings 1910-1_9 1 1 . ) 
·������� ����---==== 

Kind of 
Seed 

'l'u  rkestan . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Frrnch . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  . 
German . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rand Lucern . . . . . . . . . . . . . . . . . . . . . .  . 
Grimm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
f.fon t:rna . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

� \"Pl'fl ge . . . • • . . . . .  , . . . . . . . . . . . . . . . . . •  

3� 8 0 

l �m l � 
22636 373 

I 25022 3
7
4 • 

23481 375 
21735 376 

�l� I� I 

Pounds of a ir-dry hay 
per acre 

� � 
2940 
3010 
3460 
3130 
3430 
2710 
2740 
3060 

� 
� 

1090 
930 

1020 
1000 
780 
960 
900. 
954 

<l) <l) � <l> � �.cd::; 
i... '-' rn

i:,J 

� : oi=l @ <j <j ..., 0, 
2015-1 : 0 -
1970 1 . 0  
2240 1 . 1  
2065 1 . 0  
2105 1 . 0  
1835 0 . 9  
1820 0 . 9 
2007 1 .0  

It may be properly put down that the above yields indicate : 
(1 ) So far as the sources of seed used i n  this experiment 

are concerned, the difference in �eed has made no apparent dif­
ference in yield of hay, the latter difference being slight as an 
average. 

{2) The year 191 1,  being .the second year of drought, is so 
indicated in the low yield of alfalfa hay. 

(3) However, as an average o f  these two trying years at 
Brookings, an average yield of 1.0 ton per acre of .air-dry alfalfa 
was secured. This is a satisfactory crop in view of the fact 
that especially 111 1911 many crops of small grain were .not 
worth cutting. 

A COMPARISON OF AVERAGE YIELDS FROM OLDER AND NEWER. 

PLO fS, IN THE TRYING YEARS, 1910 and 191 1 .  

Having arrive(L at the fact that average yields 0£ alfalfa 
hay at Brookings, from these three sets of plots have been d·e­
cidedly encouraging, even under conditions not as favorable as 
usual, it is still r:rofitable to compare average yields from Tables 
I, II and III. Accordingly, the following table of average 
yields is com piled : 
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TAB L E  IV.  

Comparison of  Average Yields in Pounds or Tons of  Air=Dry Hay Per 
Acre. From ( 1 )  Four=Year Plots ; ( 2 )  Three 3Year Plots 

and (3)  Two= Year Plots. 

(Compiled from Tables I, II and I l l . ) 

Average 
for 1910 
and 1911 

CJ y,-ti) 
� 

a, 

� 
,..., a.> "' � 

0 

�- ; I>. 0 0 er., 
<d Po! --- - ..... 

A verages from 4-year plots . . . . . . . . .  3438 I 3712
1 

2
7
59

1 
2010 I 2995

1 
2415 1 . 2  

Averages fro 3-year plots . . . . . . . . . . . .  . . . .  I 3467 2290 1190 2316 1740 O S  
Averages from 2-year plots · · · · · · · · · · · . . . .  3060 953 I 2007 I 2007 1 .0 
A verage of all plots all years . . . . . . . .  3438 I 3590 2703 1404 2784 ·I 

Not too much dependence must be put upon any compar­
ison ofi,these average yields, because though the three series of 
plot(in question are on similar ground, they may not be abso 
lutely comparable . Ne-\ Mtheless, the following is noted : 

· (1) In the especial ly trying years of 1910 and 1911 ,  decided- . 
ly the highest aYerage yields of hay were harvested from the 
oldest plots of a l falfa. 

(2) This substantiates the apparently good farm practice 
of getting new alfalfa fields as thoroughly established as pos­
sible before plowing up old ones. 

SUMMARY OF FIELD EXPERIMENTS AT BROOKINGS. 

Although one may not generalize too greatly from a given 
set of experiments, the following is strongly indicated : 

(1) E Yen in face of some unfavorable years, which have­
obtained during this experiment, on sandy loam, similar to the 
plots at Brookings, where the water table i ne'ither too high nor 
too lmY, there is average 'permanent profit for South Dakota in 
the production of alfalfa hay .  

(2) On the basis of this knowledge, farmers are here urged -
to gradua1ly extend tho area of alfalfa for hay production where 
similar conditions obtain. The increased use of legume crops, 
is absolutely essential for permanent, profitable farming in . South Dakota. 

(3) For the conditions of this te t, Tnrkestan, Utah, 
French, Montana, Texas, Nebraska, New York, ( Non-irrigated) ,  
Grimm or Sand Lu-cerne proved equally productive of bay. 
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It should not be forgotten, .however, that some of the 
strains of seed in question may ·prove in�dequate for more 
severe seasons. It has been stated to the writers that similar 
strains of alfalfa in previous years were known to winter-kill at 
Brookings. rrhe results here g iven apply to the test tabulated. 

YIELDS OF ALFALFA HAY FROM H IGHMORE. 

Certain plots at Highmore have been continuously in alfalfa 
since 1905. These plots have been annually harvested for hay, 
1 905-1911,  inclusive, and all yields from these plots can here be 
tabulated with the exception of those for 1907, which are not 
recorded. It is probable that the yield in 1907 was normal and 
that the average yields are only a little lowered by the omission . 

Turkestan seed No . 991 was brought to this country by 
N. E. Hansen in 18�8 a_nd Turkestan No . 13436 in 1908. 

TABLE V. 

Yields of Alfalfa Hay from Highmore. 1 905-1 9 1 1 .  

(Yields of plots not harvested for all years , itot i n  averages. )  

1Cind of 
Seed 

Turkestan 
Oasis 
Arabian 
Turkestan 
'Tripoli . . .  . 
.... verage . .  . 

991 240 f B-5 \3560 ==:, 4132 
12816 201 · B-15 1 1930

1
' Winter killed 

12992 202 1 B-16 1 1620 2560 
13436 203 1 B· 17a 1720 3060 
12847 204 • B-18 1 1630 jWinter killed 

1 . . . . . .  . . . 2092 3251 

Pounds 

00 
g 0 

a, 
,...; .-l 

��:� I :�� 
3700 I 2200 

�::� I ���� 
4313 I 2620 

1 
0 
.-l � 
540 . . .  
300 
700 

513 

I 
2840 

1

3065 ; 1 .  

1250 1938 I 1 . 0 
750 2302 

I 

1 .  2 

i6ia I : : :  : : : : :  

The foll0wing deductions may be drawn from the above 
table. 

(1) If one may conclude from the average yields of six 
seasons at Highmore, the strain of alfalfa seed used, under the 
conditions of that place, may det�rmine success or failure. 

(2) The plots sown with the two kinds of seed, Oasis and 
Tripoli, proved absolutely non-resistant, and winter-killed com­
pletely. 

(8) ' 'Arabian" seed, though yielding a crop of hay through­
out the entire period of the experiment, yielded considerably 
less than Turkestan seed as an average, and this was not only 
true of the general average but alsu for the yields of the several 
years. In this connection however, it must be s tated that th� 
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\ 
plots of Turkestan may possibly have had some advantage in 
location and soil. 

(4) The fact seems here well brought out that although, 
under the condit ions of Brookings, a number of strains of al­
falfa may any of them prove sufficiently hardy, of the four 
strains of the above test -at Highmore, the Turkestan proved 
most able to:withstand conditions, the seed having been brought 
from Siberia by Professor Hansen as orginal stock of the test 
above tabulated . 

(5) As an average of all years, one plot of Turkestan alfal­
fa yielded 1 .5 tons of air-dry hay per acre and another 1.2 tons, 
thus averaging 1 . 4  tons per acre for the harvests of six years. 

(6) It is fair to say that a y ield of 1 .  4 tons of alfalfa hay 
per acre is worth, from the market standpoint alone, as much as 
thirty-nine bushels of corn per acre (a profitable crop) 
or twenty-four bushels of wheat per acre (also a handsome 
profit). 

(7) Naturally the average yields are -much reduced, owing 
to the effect of drought in 1910 and 191 1. (It should also be 
stated that a part of the hay harvested in these dry years was 
weeds. Nevertheless, the average quality of the hay for all 
years was doubtless better than would be usually marketed.) 

FOUR=YEAR. AVERAGE YIELDS OF H AY 

FR.OM H IGHMORE. 

In addition to the preceeding plots from Highmore, certain 
others were sown in 1907 and have been harvested since, in the 
four years, 1908-1911 inclusive. These four-year averages are 
summarized in the following table : 

TABLE VI .  

Four=Year Average Yields of Air-Dry Alfalfa Hay from Highmore. 

Kind of seed 

f . 

j �� � A  
�.s  

Turkestan . . . . . . . . . . . . . . . . . . . .  -- / 240 
Baltic, South Dakota . .  . . .  . . 167 
Baltic, South Dakcta . . . . . . 

1
167 

Baltic, South Dakcta . . . . . . 167 
Average . .  :..:. . .  :..:...:...:_·_ . . . . . . . . . .  . 

Pounds of A ir Dry Hay per Acre 

4060 I 2000 
3460 I 1800 
2820 1960 
2880 I 1600 
3035 1840 

� ::; 
250 
20 
50 
20 
85 

.., 
bl) � ... 

,-( Q) ,-( p,-� < 
1330 mo 
1110 1598 
1010 1460 
930 1358 

1095 1581 

Q) ... 
bl) �  

� a r  
�.s � 
0 .95 
0 . 81 
ij , 71 
() . 63 
0 . 79 � ����-- ���� 
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(1)  A consideration 0£ the above yields and averages indi­
cate again very strongly that a proper choice 0£ seed for �igh­
more conditions is a very ,practical consideration. - Moreover, 
of the two strains of seed liere brought into comparison, the­
Turkestan alfalfa has given by far the best yields. This is not 
only true of the average of all four years but it is true of every 
separate year of the four. 

(3) It should not be forgotten that the years HHO and 
1911 were unfavorable and that nevertheless the Turkestan 
plots made a reasonable average yield of 0.94 tons per acre of 
air-dry hay. 

In two £avornble years of 1 908 and 1909, the average yield 
of Turkestan alfalfa hay was 3.0 tons per acre. 

TH REE=YEAR AVERAGES AT HIGHMORE. 

At Highmore certain plots seeded in ] gos b ave been har­
vested for hay three successive years, 1909-1 911 .  These yields 
are as follows : 

Kip.d of seed 

.. 
Kansas, Montana Irrigated , .  
Turkestan . . . . ..... . . . . . . . . . . . . . .  
German . . . . . . . . . . . . . . . . . . . . . . .  
Grimm · · · · · · · · · · · · · · · · · · · · · · · ·  
Average · · · · · · · · · · · · · · · · · · · · · · ·  

TABLE VII .  

'
Yields of Air-Dry Alfalfa Hay 

Per�Acre-Pounds 
- - -

>-< I .... <l) 
0 � to 

.;..., cj 
o .S  , 0  --1 ..... -
� H  oo Z  � 0 """" <l) 

0 """" """" � � � 
151 19508 1650 600 2130 

I 
1460 

150 20988 1170 550 1330 1017 
149 21217 1230 800 1630 1220 
147 21827 1350 400 1130 960 

1350 588 1555 1164 

,r. 
A 
0 
E--

<!) 
<l) I,..  bil e.>  
� �  
<l) i..  
P. <l)  � �  
0 .73 
0 .51 
0 .61 
f).48 
0.58 

Needless to say the plots in these three year trials suffered 
exceedingly from drought in 19 10 and 1911. Especially in 1911 
the yields of he y from the several plots were secured from 
growth made by the alfalfa after the rains . began in the latter 
part of the summer. The yields of hay although not large, are, 
nevertheless, not . discouraging, indicating as they do the 
drought resistance of alfalfa , and its power to recuperate quick­
ly after adverse conditions. 

COM PARISON OF AVERAGE YIELDS IN 1 910 AND 19 1 1 .  

A comparison 0 £  average yields from the several plots in 
the several years of the tests at Highmore is put down in the 
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following table, with a view to discovering whether the older or 
the younger plants withstood drought better fo the years 1910 
.'.lncl 191 1 .  

TABLE VII I .  

Average Yields of  Alfalfa Hay at Highmore from Older and Newer 
Plantations for the Seasons of 1910 and 1 91 1 . 

(Compiled from Tables V, VI I  and VII . )  

1905 I 1906 I 1908 I 1909 I 1910 I 1911 
I . .\.verng� six-yea_r_p-lo_t_s-.-• . -. . -.-. .  -. .  -. .  --20-92--'-

l
-3-2-51 

I
- 4313-

, 
2620-

1
613-

1
1613 

A nrage of four-year plots . . . . . . . . . . . . . . . . . . 3305 1840 85 1095 
Average of three-year plots . . . . . . . . . . . . . . . . . . . . . 1350 588 1555 
A Yerage of three and four-year plo�s. . . . .. . . . . . . . . I 1595 337 1325 

(1)  Not enough trials are included in the above table to 
give absolute results. It is shown however, that as an average, 
the older plants growing from seed sown in 1905, yielded better 
in the trying years 1 910 and 1911 than the younger plants 
growin g  from seed sown in 1907 and 1908. This again indi­
cates the importance of retaining established fields of alfalfa 
until new ones become firmly fixed. 

GENERAL DEDUCTIONS FROM H IG HMORE YIELDS. 

(1) As an average of six years, 1905-1911 (omitting 1907) 
plots of Turkestan alfalfa, on suitable soil yielded an average of 
1.4 tons of air-dry hay per acre. The data are not cited to 
prove the superiority of any giYen variety, but rather to indi­
cate that alfalfa may be depended upon, with proper selection 
and care, to yield permanently profitable crops, under average 
condit ions, at Highmore . 

MISCELL I\NEOUS TRIALS WITH ALFALFA IN 

SOUTH DAKOTA.-

In addition to yields from alfalfa plots, from which average 
yields have been secured for two or more successive years, · 
some more or less isolated yields are recorded which furnish 
information of value . MoreoYer, some observations have been 
made upon the growth of indiYidual plants that have yielded 
knowledge. Some of these miscellaneous notes come ,  not only 
from the experiment fields at Bro0kings and Highmore, but 
also from the sub-station field at Cottonwood and from ,several 
co-operative points. 
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A t  Highmore du.ri'ng sj x years 18�9-1904 inclusive, a series 
of trials were conducted, with three kinds of alfalfa seed, 
namely, Turkestan, French and. Samarkand ( in  Turkestan) .  
Four of the plots were seeded with Turkestan seed and · one 
with each French and Sam?,rkand. The yields secured from 
this series of plots were so irregular that they cannot properly 
be averaged and are hence not tabulated . It is important to 
know, however, that whether or not the plots were strictly com­
parable, the plots of Turkestan lived and made yields of hay in 
the year 1904, whereas the records of that year show that the 
plots of French and Samarkand were "winter killed. ' '  This not 
only points again to the fact that not all varieties and strains 
of alfalfa may be equally hardy for South Dakota conditions, 
but also that Turkestan compares favorably, all in all, with a 
number of other strains in this respect. 

In 1906 at Highmore, yields are recorded from sixteen 
"square-rod" plots. Seven of these were sown with ordinary 
commercial seed. The average yield of hay from these in 1906 
was 0.91 tons per acre. Two of the plots were put in with 
"Grimm" seed and these averaged 1 .08 tons per acre: Three 
Turkestan plots averaged 1 .25 tons per acre, one plot of Baltic, 
S. D . ,  1 . 67 tons, one plot of Wyoming seed 1 .04-, one of Mon­
tana 0 .88 tons, one of Arabian 1. 28 tons. 

Some Tests of Hardiness. 

In a later section of th is Bulletin, it is explained in . some 
detail that there are five general kinds of alfalfa that may be 
considered of importance from the standpoint of field crops . 

1 .  Medicago sativa, common alfalfa. 
2. Medicago falcata, yellow flowered alfalfa. 
3 .  Medicago media, supposed t o  b e  a "cross ." 
4 .  Medicago ruthenica, a low-growing type . 
5 .  Medicago platycarpa, with flat pods. 

Within each of these general kinds are a number of 
"strains,' '  a fact which one should keep in mind while making 

.studies of alfalfa. 
In  the season of 1910-1911  the South Dakota Experiment 

Station, in co-operation with t:'le · Bureau of Plant Industry of 
the United States Department of Agriculture, made some stud­
ies, the results of which l�ave some bearing upon the relative 
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hardiness of the several kinds and stra ins of alfalfa . It 
i s  desired here to put down these results withput attempting to 
deduce general conclusions therefrom. 

Plan of Tests of Hardiness. 

In November, 1910, numerou� alfalfa plants of the several 
strains and species, which had previously been grown from seed, 
were taken up and re-set . Some of these plants were re-set at 
Brookings, some at Highmore, some at Cottonwood .  The 
various species of these plants, the strains, the numbers set 
out, and numbers surviving, are summarized in the following : 

TABLE IX 

Percentage of Alfalfa Plants of Several Species and Strains. 

Surviving Winter 1 910-1 9 1 1 .  

rn ell 

-� 3 ��� I o  . ��<l aJ � .::  wz -M-. --C...sa=-t=-iv...:..a ____ --'--=2oill I 36� 
M. Media . . . 20571 I 54 
M. Media . . .  20714 38 
M . Media . . .  20716 39 
M. Falcata . .  20718

1 
40 

M. Falcata . . 20719 41 
M. Falcata . .  24452 42 
M. Falcata . . 20724 43 
M. Falcata . .  I 24454 61 
M. Falcata . . 20720 46 
M. Falcata . .  24456 62 
M . Falcata . .  20725 46 I 
M. Falcata . .  20717 47 I 
M. Falcata . ;  20726 48 I M. Falcata . .  20721 49 
M. Falcata . .  20722 50 I 
M. Falcata . .  24455 51 
M. Falcata . .  24453 63 
M. Falcata . .  I . . . .  . 55 I 
M. Falcata . .  5

6
1 M th i 24451 35 . Ru en ca 

M Platycarpa 24457 37 
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Brookings Highmor� Cottonwood 

s 
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' ,--j  

ii / l�� 
.JP. 11. 00 .::l 
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256 252 
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318 305 
245 242 
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56 56 

193 188 
238 237 
511 403 
223 162 

� 0 � 
� 

I � I ,-1 A I @ 
� .t 2 �  .rs .;:: �  8 .� s 
@ � M- � � � � r; M  i. f: �  g;' S  
11. oo .� ;3 � aJ.� &5 .9 ��.::1 1 ;3� 
97 .4� 15 �-

i
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95 . 9  148 144 97 . 3  194 
98 . 7  323 

1

323 100 .0  

I 

. .  
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99 . 6  355 I 344 96 .o  314 8 
100.0  I . .  
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i88 :8 

1

1 
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. .  
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. 
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I .. ·
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.
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· 99 . 5 75 72 96 . 0  
78 .8  62 51 82 .2  
72 .6 . . .  . .  . . . . 

16 .6 

It should be noted that the plants were re-set at Brookings 
in July, 1909, and at Highmore and Cottonwood in  May and 
early June, 1910.  One !]).ay, therefore, not make direct com­
parisons as between the three places. In this connection, it is 
not surprising that .many of the plants at Cottonwood perished 
under the conditions of the past season, but i t  is gratifiring 

, that a good many of the plants did live. 
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Moreover, the results from the several strai ns o f  the species 
are consist/:l,nt enough so that in order to get the statement of 
general facts, i t  is fair to average the per cents of the strains . 
Th is is done by the following table : 

TABLE X 

Average of Alfalfa Plants Surviving from the Several 

Strains in the Species : 

Species 

i\I. Sativa . . . .  . 
i\I. Media . . . .  . 
i\I. Falcata . .  . 
i\I. Ruthenica . 
�1 . Pla t.vcarpa 

Average per cent of plants 
surviving. found by aver­
aging the per cents of all 

o "'  
� �J) 
'"" i:; i:Q .,... 

97 .4  
97 . 7  
99 .2 
78 . 8  
72 . 6  

separate trials 

.0 (!) 

ct '-' 
·- 0 

t!i s 
13 .3  
38 . 2  
94 . 8  
82 . 2  

d 
.8 '0  
...., 0 
o o 
(.) �  
00 . 0  
00 .3  
10 . 5  
16 .6  

(!) 

u d :... 
(!) p­
<:j 

�36 .9 
45 . 4  
68 .2  

(1) The above averages substantiate the general conclu­
sion reached from the yields of hay from the several plots at 
Brookings, namely, that almost all strains 0£ alfalfa tried at 
that place were sufficiently hardy to withstand the conditions 
of the test recorded. 

(2) In this one trying season, 1910-11 ,  at Highmore, a far 
greater percentage of  Medicago falcata plants that were re-set, 
survived than of sativa or even media .  

(3) At Cottonwood, of all  the plants re-set, practically the 
only ones to survive were either M .  falcata plants or Medicago 
ruthenica. Delay in resetting however, combined with extreme 
drought, made the test at Cottonwood exceptionally severe . 

( 4) It would seeim safe to conclude that not all alfalfa 
plants are equally hardy, and as a corollary that although near­
ly any strain may produce good yields of hay under the more 
favorable condi tions of South Dakota, it may be necessary to 
earch diligently for strains that will prove profitable under the 

most rigorous condi tions of our state . 

I 
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F.  C. I .  No. 5968 

A close ascending plant of JJI edicago �Media. One of 
Professor Hansen's Cherno's. A good seeder. 

F, C. I. No. 5938 

A fine plant of Med,£cago Sativa. 
Turkestan alfalfa 
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Description of Species of Alfalfa. 

The S :mth Dakota Agricultural Experiment Station has 
under field test at the present time, five sp�cies of alfalfa which 
are as follows : Medicago sativa , Medicago media, Medicago 
falcata, Medicago ruthenica and Medicago platycarpa. 

lliedicago sativa. r_rhe Medicago sativas com prise a group 
of alfalfas, an example of which is our orclinary alfalfa. This 
plant is a perennial and has a long tap root that often extends 
many feet into the ground. In general, the fl.myers are borne 
in racemes, the pods are coiled and the stems are erect and 
slightly hairy. The stems also sh __ ow a tendency to woodiness 
when old, and are inclined to be four-angled. The flowers ap­
proach a violet in color . 

The common alfalfa is a native of the warmer parts of South­
ern Asia from the northwest frontier of I ndia to the shores of 
the M..ecliterranean . As to the bounds or the extent of this 
area, there is a considerable d ifference. of opinion among botan­
ists. The growth of this plant has been extendecl over all 
of Southern Asia, into Northern_ Africa and Southern Europe, 
thence to nearly all known portions of the world where this 
type of alfalfa is able to withstand cJimatic -conditions and soil 
is favorable. This is at present the best known species of 
alfalf!l , 

.1.liedicrigo (alcaia. ME?dicago falcata has a very wide dis­
tri lmtion over Europe and Asia, but in the milder sections of 
this terrrtory it is not of such great value because the Medica­
go satiYa qm be grown successfully. The name ; 'falcata" re­
fers to the sickle shaped seed pods -that are found on this type 
of alfalfa. 

As regards erectness and general shape of plant, there are 
very marked variations among the Medicago falcatas. The 
type varies from a spreading to an erect form. There are de­
cided variations in the number, size, quality, shape and color­
of the leaves . The flowers of this species are uniformly yellow 
and are borne on racemes of from five to twenty flowers on each 
racen;ie. The pods are cresent shaped and turn brown when 
ripe. Between strains there are variations in size of seed, in 
shape of seed, and in the tightness with which the pods hold 
the seed. In the nursery work at Brookings, it is found that 
the plants vary strikingly in the abundance of seed produced. 

/ 
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F. 0 .  I. No. 5925. 
An outstanding good plant of M. Falcata. Erect. 

Many leaves. Good seeder. 

F. 0. I. No. 5924 
A good plant 0£ Medicago falcata-Yellow flowered 

Alfalfa . 'l,his one was a good seed prou ucer. 

The o utstanding quality of th is type is its hardiness-its 
ability to withstand cold and drouth . 

Afedicago media. The Medicago media is supposed to be 
a natural hybrid of Medicago sativa and Medfoago falcata. It 
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is found that where these two species overlap, in Europe and 
Asia, the natural hybrids are more numerous than elsewhere. 
It is also found that the hybrid form is found further north than 
the Medicago sati va, which is an indication of greater hardi-. 
ness, of the hybrid. 

The type of plants are, as a rule, intermediate between the· 
Medicago· sativa and Medicago falcata, partaking of characters. 
eornmon to both species. Variation is found in color of the 
:flowers of the Medicago medias, varying from a pale yellow to 
green and yellow.  The seed pods are spiral, but not so tightly 
twisted as in Meqicago sativa. 

Medicago ruthenica. Medicago ruthenica is a type of al-­
falfa found naturally, extending from the east shore of Lake· 
Baikal, Asia , to the Pacific ocean . In Siberia, it extends as far 
south as Manchuria, Mongolia, Korea and Northern China. 
The seed of the type under test at the South Dakota Experi­
ment Station was obtained fro� Charonte, which is in an arm 
of the Gobi  Desert of Manchuria, a region of small rainfall. 

The size of this plant is abont equal to that of the spread­
ing type of the Medicago falcata . The seed pods are flat and 
oval, tapering toward both ends: and each containing, as a rule,. 

not over four seeds. The leaves are small and narrow, but quite 
numerous. 

Medicago platycarpa. This type of alfalfa n1ay be found 
in Central S iberia, growing along edges of forests .and in timber 
clearings . 

Medicago platycarpa is a perennial. It has yellow flowers 
and large flat pods. The stems are hard and smooth and almost 
trailingd In size, the plant is about the same as that of the 
spreading lVIedicago falcata. 

( 



A LFALFA NU RSERY, BROOKINGS 

Som� Med'i'cago f alcata plants a.re of a Io-w, spread ing ty pe. 
iome are quite erect . 

l's!> 

- 1  "'' 
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Co=Operative Trials. 

In the spring of 1909; small quantities of imported Turkes­
tan alfalfa seed were sent to over forty farmers in different sec· 
tions of the state. This seed was sown in plots without a nurse­
crop in nearly every case, and received such care as the farmers. 
were able to bestow.  The results obtained were results from a 
great variety of conditions, and the results of many kinds of" 
care. Successf-i:-1 stands of alfalfa were secured in many sec­
tions of the state. From a number of farmers no reports were 
received and two farmers reported total failures. Explanations. 
of these trials is condensed into the table which is placed on 
pages 268-9. 

Conclusions are not attempted from the da.ta of the above.­
table. The table may serve, however, as an illustration of the. 
varying degrees of success which may be attained with alfalfa. 
growing under varying conditions of soil and climate. 
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Results of Germination Tests 

Made with 
ALF ALF A SEED 

-From-· 

Several Different Species and Several Different Strains 

Already in this Bulletin has been ·given resume of the five 
so called species of alfalfa commonly grown. Suffice it at the 
present point to say that it has been occasionally urged that 
some strains of alfalfa seed germinate with difficulty. For 
instance, it is the understanding of the writers that the Grimm 
alfalfa seed is popularly supposed to have rather a poor germin­
ation capucity. It has been occasionally urged that the yellow­
flowered alfalfas also yie1d seed of very difficult germination. 

T he writers , accordingly, have considered it worth while to 
-arrive at some definite information relative to this point. 

T he difficult germination of the seed of some alfalfas ha� 
been attributed to so-called "har.d seeds. ' '  By t his latter term , 
it has been understood tliat seed coats of the seed in question 
have been extraordinarily thick so that under conditions which 
would make normal

° 
seeds germinate and grow, these have been 

unable to absorb moisture and to break the thick seed coats and 
take on °processes of germination and growth. The studies 
made by- the writers are adapted so far as possible to answer the 
following ques tions: (1) Do some va-rieties and strains of al­
falfa germinate and grow with more difficulty than others ? 
(2) If so, which varieties . germinate most readily and which  
least readily ?  (3) l £  some varieties and strains germinate 
with difficulty, wliat may be done practically to increase the 
·ease of germination ? (4) May it be possible to treat all 
varieties and strains of seed , even those that commonly germi­
nate readily so that they will grow better than ordinarily ? 

·with a view to answering these questions, duplicate sam­
ples of twelve different 1 'strains" of seed were selected , each 
sample containing one h undred seeds. for germination. These 
sam ples were of four different species as follows : 
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One sample of Medicago Ruthenica. 
Three samples of Medicago Sativa. 
Two samples of Medicago Media. 
Six samples of Medicago Falcata .  

One of the duplicate samples was passed throug h a macl1ine­
k nown as a "Preparator. '' The other sample was left untreat­
ed. In table X the samples which where passed th rough he 
preparator are called "scrntched." Those not so treated are 
called "unscratched . ' ' These are indicated throughout eitl1 
by the letter "S" or by the lette,r "U. ' '  

It should be explained that the so-called "Prepara tor' is 
the machine devised by Dr. Nilsson, the director of the e:xpe:r:i­
ment station ,  Svalof , Sweden, and in use there. The particular 
m achine used by the writers in making the present trial" was 
brought to America by Professor N. E .  Hansen, Horticnlt-u:ris 
of the South Dakota E xperiment Station. Credit is here giYen 
to Professor Hansen for having suggested to the writers tha 
some such treatment of seed as that herein described might 
prove to have not only scientific but practical s ignificance. 

The machine consists essentially of a hopper for holding 
seed, so ar!anged that seed may run through it and dmp 
upon a revolving disk, to bo thrown by centrifugal force again t 
the concave surface of a circular: rough stone, within which the 
disk revolves. The revolving disk is turned by the revolution 
of a crank wheel -belted to a similar wheel. 

The philosophy of the process ot treating seed through thi..,, 
"Preparator," is that the seeds rebounding from the di k and, 
striking the rough stone surface, have their seed-coats inclen ed 
or scratched and thereby weakened slightly so that the se d 
may more easi ly absorb wnter, and the seed -coat may be m re­
e:_isily broken by the expanding germ when the seeds ar ub­
jected to condit ions which promote growtb. 

The seeds used in the tests of Table XI ,rnre germinated by 
ordinary methods which need hardly be described here except 
very briefly. One hundred seeds were placed be tween moi t­
ened blotters which were in turn laid  behveen ordinary dinner 
plates in order that the blotters should not lose moisture too 
rapidly by evaporation. The seeds thus subj ected to condition 
of moisture and room temperature, were allowed to sprout an 
grow. Each day the number germinated were counted and re- 1 
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moved. The tests were continued usually for some days after 
the period:when no more seeds would germinate. Eventually, 
the total number of seed s germinated out of one hundred on 
any particular day would indicate the  percentage of germina­
tion up)o that time. These percentages are tabulated in table 
XI, pages 268-9 i 

Conclusion from Table X I .  

A study of results tabulated in  table XI show certain inter­
esting comparisons.  Among these is the fac t  that from a com­
parison of the total per cents of germination of  seed samples 
marked "S" and " U. ' '  of each strain ,  shows that in all cases 
but one  (South Dako,ta accession number 47) the scratched seed 
gave a high er total  percentage of germination. Furthermore, i n  
all cases but this one, the scratched seed reached its complete 
germination as early or earl ier than the unscratched seed. In 
other words, the scratchetl seed germinated · quicker as well ·as 
better than the unscratched seed . The  lower part of table XI 
shows the reeults of averaging all tests of the several species. 

From these one may get the following compari sons : 
Average Per cent of Germination. 

Scratched . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Unscratched . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Per cent difference in favor of scratched seed 

0 
blJ 
� d  
;s .:: c., ....>  
..,,., d ,.,.. ifJ  
99 1-3 
91 1-3 
8 

0 
bl. 
c::! 
'-' c::l  
;s ;  

(l) (l)  

� 8  
94 1-2 
86 1-2 
8 

0 
blJ 
d c::! 
'-' +-'  ·- d 
'CI C)  w -
�.s  

si 1-4 
62 3-4 
18 1-2 

In answer to the general question s wb ich were attempted 
by this investigation , the abov8 facts may fairly lead to the 
following conclusions : ( 1) The ease and quickness of germi ­
nation of the three species of alfalfa ranks in  the  following 
order : First, Medicago Sativa. ; second, Medicago Media ; third , 
Medicago Falcata . 

(2 ) The completeness and the quickness of germination 
of all kinds of alfalfa seed appears to be increased by such 
tr�atment as was given by the  "Preparator. "  

Practical l y  speaking, i t  seems to be indicated by these re­
sults that the yellow-flowered alfalfa seed germinates with diffi. 
cul ty as compared wi th Medicngo media anc1 especially Medi­
cago sativa .  Some processes of trea tment which will scratch 
the seed coats of this variety would therefore be beneficial and 
apparently might be exceedingly_ practical . The idea of th us 
treating seeds, especi ally of legumes. has long since been util­
ized in Europe, is  not entirely 11ew in this country, and is ap­
pa rently worthy of further study. 



THE " PREPARATOR ;,  

·works upon the principle of scratching the seed -coats 
of Alfalfa and other seeds, thus aiding 

germination . 
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