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THE EFFECTS OF VARIOUS LEGUMES
RON THE YIELD OF CORN

By
C. A. MooERS
Director and Agronomist

INTRODUCTION

Under Tennessee conditions the size of the corn crop is chief-
ly determined by the rainfall and the soil fertility. The latter is
by far the more important. That is, the yield is limited by the
insufficient supply of plant-food; the average expectancy rainfall
being ample for the production of very much larger crops than are
being obtained—probably double, or even treble, the present average
yield.

One of the marked differences between “old” and ‘“new” land is
in their content of soil nitrogen. As long as this element is abun-
dant, the yields of corn are usually large, though in some sections
the nitrogen cannot be utilized to good advantage without
the addition of phosphate. In other words, the supply of phosphorus
is of foremost importance.

At the present time nitrogenous fertilizers are comparatively
cheap, but not so cheap as to make certain their profitable use on
the corn crop. Fortunately, there are other means of increasing
the soil supply of nitrogen. Farmyard manure is, of course, valu- j
able for this purpose, but the supply is far too small. Legumes
can be utilized as manure crops and should be grown much more
extensively. The question, then, arises, what kinds give best re-
ms?  Such legumes as red clover, alfalfa, and sweet clover are
t}”"ly great soil-improvers, but they require soils well supplied with
l}m?, Since the yields of mumerous other crops are increased by
:‘}"“m’g:_ it i Very unfortunate that many farmers feel unable to make
m:le:lal investment .thai? is required. Some legumes, hov.vever,
clo;'erg ::W('i ‘;7611 on unlimed land. Chief among them are crimson
i pooI:- : eipedeza. Cowpeas and soy.beans are also grown on
Beche cl)rflt ime, though th‘ey, along with all the others, may be

, Oiten greatly, by liming.

Derim::t: ;&r}?ber _Of years this Station has been carrying on ex-
o et st \framous legumes t? determine their effects on the
continaed. expor; ollowed them. Report has been made of long-
letin presents thmeg'ts m a cowpea=corn r.otation.’f' The present bul-
vastly more effee : mdlng‘s_flme trials with other legumes that are

ctive as soil-improvers, :
*Bulletin No, 137,
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CRIMSON CLOVER
Experiments at the Knoxville Station

Experiments with crimson clover as a manure cirop Dty
corn were conducted at the Knoxville Station for g b-year peiy
1908-1912. The soils used were rather heavy loams, in goog Dhysid
condition but of varying degrees of productivity. In all the trik
care was taken, both in the soil preparation and in the planting
make the conditions as much alike as possible, so that the o
variable factor was in the clover crop. Table 1 gives the disposita
of the clover crops and the yields of corn that followed,

TABLE 1—Acre yields of corm following crimson clover
Experiments conducted at the Knoxville Station, 1908-1912

Range Plot Ye:orrnOf Yields of Dispgls;?e? of Yields of wn
No. crop (clover hay) crop i Gran S
Tons Bu. Tons
1 14 & 16 1908 1233 Removed ... 53.6 | 1M
15 & 17 1585 Turned under .| 581 | 18
1 2505, & 9 onoN B None grown .| 518 [ 1
1, 8, 4, |
6,7, & 8 1.73 Turned under | 649 [ 24
8 6-10 1912 1.88 Removed ... 48.6 18
1-5 & 11-15 1.88 | Turned under | 568 | 1#
A 5 & 8 1908 None grown .| 841 [ 1l
1909 D | 402 lﬂ
1910 29.7 128
1gehiak 25.3 o
191281 24.8 X
Average......| 308 | LI
A 3 &6 1908 Removed ... 34.1 %
1909 | 1 b3
1910 g :
1911 o
1912 | = ¥
s P g 14
'g g Average..... A1 ST
A | 4&7 | 1908 | . 3 | Turned under | 340 i
1909 | 8 9 D :
1910 @ ?
L9 o :
1912 :
Average......| 434 1
DISCUSSION

Joed
The three trials reported from ranges 1 and 8 were ;ﬂw
above the average in productivity, and excellent crops of ho
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son clover and corn were obtained. In only one case Wa§ no clover
grown in comparison with clover turned under. In this instance
the clover raised the yield of corn from 51.3 bushels per acre to
#49 bushels, an increase of 13.6 bushels, which is especially good,
considering the naturally high productivity of the soil. In the two
other trials the yields of corn where erimson clover was turned
under were, on the average, 6.9 bushels higher than where the
clover was harvested for hay.

On range A, which was relatively poor, corn was grown con-
tinuously for 5 seasons, both following crimson clover and where
none was grown. All plots received annually 200 pounds of acid
phosphate and 50 pounds of muriate of potash per acre. The corn
crops were cut and removed, after which the land was disced and
4 plots, Nos. 3, 4, 6, and 7, were sown to crimson clover. Two
other plots, Nos. 5 and 8, were left bare through the winter. The
clover crops varied greatly from good to poor, but exerted a mark-
ed effect on the yield of corn. Where no clover was grown the
average yield of corn for the 5 years was only 30.8 bushels per acre.
Where the clover was removed as a hay crop the yields of corn
averaged 41.8 bushels, an increase of 11 bushels to the acre. Where
the clover was turned under the yield was 43.4 bushels, or only a
little better than where the clover crops were removed.

Experiments at the Jackson Station

A very interesting series of experiments was conducted on
fange 5 at the West Tennessee Station, at Jackson, from 1911 to
1?13. The soil was a poor brownish-gray silt loam, well supplied
With both phosphate and potash, but which would be expected to
produce only 20 to 30 bushels of corn to the acre. Various crops,
both legumes and non-legumes, as given in table 2, were grown on
1/40-acre plots in the summer of 1912, and turned under. In the
early fall, crimson clover was sown on 9 plots and rye on 6 plots,
and 6 were left through the winter without a cover crop. The stands
ﬂ?d g!‘o.\vth of crimson clover and rye were good. About the middle
;larip(llﬂ’ 1912, the entire range was plowed, well prepared, and

ed to corn. Corn was grown ‘again in 1913, no winter cover

crop pr.eceding it. The yields under the various conditions are re-
borted in table 2,

DISCUSSION

1912'1‘\}\1'21:ffe?s of the summer crops of 1911 on the corn crop of
S s no l'ceabl.e but not great. In that year, on the three plots
i foll:xp;?ih Were grown the yi‘eld of corn was 34.8 bushels per
s ‘gvelvet bfeans the yield was 84.6 bushels; where soy-
icrs grown the yield was 32.6 bushels. The yield of corn was

¥ case somewhat larger following the legumes than the non-
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TABLE 2—Acre yields of corn following wvarious green-mantire gy
All  crops of 1911-1912 previous to corn turned under—range 5, Jackson §y

Plot| Summer crop | Yields of [Fall and winter Yields of com

No. 1911 ELE crop 1912 19
substance 1911-12 m mm
lEgas Tons 5 Bu. | Tons | Bu |fm
1 | Millet .......| 2.98 |Crimson clover| 87,5 | 1.74 | 359 T
2 | Cowpeas ... 13.32 49.4 | 2.06 | 42013
3 | Sorghum ... 1772 38.9 | 1.90 | 421 |14
4 | Soybeans .. 7.41 - 46.1 | 212 (437 |13
bR Corna = SiEe s 8.40 .| 45.0 | 2.00 | 41,014
6 | Velvet beans| 11.58 .| 44.3 | 2.20 | 453 |14
#os Bare  fallow: [ " Faiis 43.8 | 1.84 | 875 [ 1%
105 EMallepsaarin 4.10 - 27.5 | 1.58 [ 840 &
11 | Cowpeas ... 10.54 | 27.7 | 1.36 [ 319 &
12 | Sorghum ..| 15.88 25.2 | 1.47 1324| &
13 | Soybeans ... 4.54 28.1 | 1.26 [ 230/ 4
1S C orniicintiEts 6.66 28.4 | 1.34 | 235 | A
15 | Velvet beans| 10.02 33.7 | 1.68 | 27.5| 4
16 | Bare fallow | ... 35.4 | 1.46 | 27.6| X
N9SEMillet Saast 4.04 24.5 | 1.08 | 264 | &
20 | Cowpeas .| 10.44 274 | .98 (300 ¥
21 | Sorghum ....[ 17.30 18.9 37 11290 8
22 | Soybeans ... 7.48 23.5 | 1.04 | 239 0
2B [ECnnt i 8.10 18.6 .82 2191 ¥
24 | Velvet beans| 11.38 25.9 | 1.14 | 260 |10
25 | Bare fallow ! ... Crimson clover.| 50.5 | 1.64 11349 10
AVERAGE YIELDS OF CORN

1. As affected by the summer crops
Cowpea plots 34.8 | 147 | 34416
Velvet bean plots 34.6 | 1.67 |82 l-li
Soybean plots 32.6 | 1.47 |302 (10
Sorghum plots i e 7.7 | 1.42 |34H L&f
Millet plots 29.8 | 1.47 | 322 9
Corn plots 30.7 | 1.39 [288 [ <

2. As affected by the winter crops
Crimson clover plots 43.4 | 1.88] 388 lg
Bare-fallow  plots 28.4 | 145 (288 g
Riyenplots o B it e G S i DSNI: 99 | 262 &
the n

legumes; the corn plots yielding only 30.7 bushels per acté 5
let plots 29.8 bushels, and the sorghum plots 27.7 bushels. In ];I!
there was less than one bushel per acre difference hefweel
average yield of corn following the 3 legumes and that follov
the 3 non-legumes. 2
On the other hand, the effects of crimson clover in Comp™
with the rye and winter fallow are outstanding. In 1912 the 9"”:2
vield of corn for the 9 plots where crimson clover was grown ™
43.4 bushels per acre, as compared with 23.1 bushels where ryet::
grown, and 28.4 bushels for the bare-fallow plots. The effel

: o
crimson clover were also apparent in 1913, the average yield of
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for the clover plots being 38.8 bushels per acre, as compared with
962 bushels for the rye plots and 28.8 bushels for the bare-fallow

plots. In these experimen

able.

General Summary from the Crimson Clover Experiments

ts the effect of the rye crop was unfavor-

The effects of crimson clover on a following corn crop were

very favorable—much more so than the effects of any of the sum-

mer legumes tried.

The turning under of the crimson clover crop resulted in only
a slightly higher yield of corn than was obtained where the crop
was removed as hay. The utilization of the clover crop for pasture
or hay is therefore indicated as more profitable than its use for

manurial purposes only.

The effect of crimson clover on the production of corn is not
In the Jackson experiments the increased
yield of corn the second year was two-thirds as much as for the

limited to the first year.

first year.

SWEET CLOVER

SWEET CLOVER
ORCHARD GRASS

(5]

ALFALFA

ALFALFA

LESPEDEZA

CORN

SWEET CLOVER

SWEET CLOVER
ORCHARD GRASS

LESPEDEZA

CORN

SWEET CLOVER

SWEET CLOVER
ORCHARD GRASS

LESPEDEZA

CORN

SWEET CLOVER

1—Crops gro
range 19 grown

of 1912—1/20-acre

n the summer

e

9

10

eSS o |

plots.

ALFALFA

RED CLOVER

RED CLOVER

o [ ov | | co | pof =

RED CLOVER

CLOVER & GRASS

CLOVER & GRASS 8

CLOVER & GRASS 9

Plots 10-18 mnot included
in this experiment

ALFALFA 19
ALFALFA : 20
ALFALFA 21
RED CLOVER 22
RED CLOVER 23
RED CLOVER 24

CLOVER & GRASS 25

CLOVER & GRASS 26

CLOVER & GRASS 27

Fig. 2—Range 6 as seeded

in the fall of 1917—1/40-
acre plots.
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SWEET CLOVER, LESPEDEZA, AND ORCHARD GRASY

Experiments to determine the effects of sweet clover, lespede
and orchard grass on the yields of corn that followed were e
at the Jackson Station in 1920. The plan of the experiments ash
gun that year is shown in Fig. 1.

The soil was a silt loam of good productiveness at the outiet
but with no large store of nitrogen, so that under continuous cm}
ping in corn the yields decreased rapidly to a low level. The it
were 1/20 acre each, and the range was considered to be fairy
uniform in fertility.

First Round of the Rotation

The entire range was limed at the outset, at the rate of 2tm
of ground limestone per acre. The seedings were at the follw
ing rates per acre:

Sweet clover o 20 1Ibs.
Lespedeza 1% bu,
Orchard grass 1% bu,

Where sown with orchard grass, the sweet clover was reduced
15 pounds. Excellent stands of all crops were obtained.

Sweet clover on range 12
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Tane 3—dere yields of corn as influenced by different preceding crops
ABL First round of the rotation, 1920-1923—range 12—1 /20-acre plots

Yields of corn
Plots . | Crope. E2O¥T Tosz | 1923 R
averaged| 000 ynd 1921 [TGrain | Stover | Grain | Stover
| Bu. | Tons | Bu. Tons |

| i :
1,5,9,13 Sweet‘clover...# 79,9, | 201 {EAYI3 | HIERR ) Ttousisrow A a0 and
26,10 Sweet clover | | |ed only in 1921, except

d orchard | | the corn, which was re-
;;lass 59.6 | 1.57 | 47.3 | 1.72 |moved each year.
37,11 |Japan clover | 61.4 | 1.61 40.5 | 1.59 |
AR IIEICornEEs i | 482 | 1.46 | 31.7 | 1.38 l

No crops were cut in 1920 except the corn on plots 4, 8, and 12.
On these plots the entire crop was removed every year, as also was
the corn on the other plots, whenever grown. The average acre
yield of corn for the 8 plots that year was 62.3 bushels, with
1.69 tons of stover. In June of 1921 hay was harvested from the sweet
clover plots, hoth where sown alone and with orchard grass. The
sweet clover died soon after being cut. In the fall of that year the
lespedeza and the orchard grass, both when sown alone and with
sweet clover, were cut for hay. The average acre yields for the
crops harvested in 1921 were as follows:

Corn on plots 4, 8, 12....42.2 bushels grain, 1.83 tons sthei‘b :

Sweet clover on plots 1, 5, 9, 18 . ... . ... 2.67 tons hay
Sweet clover and orchard

grass on plots 2, 6, 10 3.10 tons hay
Lespedeza on plots 3, 7, 11 2.89 tons hay

In bot?1 1922 and 1923, corn was grown on the entire range, with
acre yields as given in table 8.

DISCUSSION

swee'fhe] most pronounced effects on the yield of corn came from the
tinuousc. OV‘er. In 1922 the sweet clover plots outyielded the con-
blots ca;?m plots bY. 21.7 b.ushels of corn per acre; the lespedeza
el i second, with an increase of 13.2 bushels; and the mixed
i bus}ilass Iamd sweet clover ranked third, with an increase of
i witS}; n '1923 the sweet clover plots again outyielded the"
buSheI; : an 1ncreas§ over the continuous-corn plots of 17.6

PEr acre; the mixed orchard grass and sweet clover plots

cam . ;
plot: cs:cond, With an increase of 15.6 bushels; and the lespedeza
me last, with an increase of 8.8 bushels. ]

Second Round of the Rotation

rI::ng of.1924, reseedings were made of the clover, lespe-
%8s In 1920, with the single change that on plots 2,

In the g
dGZa’ and g
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by mistake, cut for hay in the summer of 1924,
was 1.01 tons per acre. The average yield of corn for that
on plots 4, 8, and 12 was only 17.7 bushels of grain and 1.30}05
of stover per acre. May 6, 1925, the sweet clover was again ot
hay. Also the orchard grass was harvested for hay. The ufy
of the sweet clover in the summer of 1924 injured the stand, ¢
that the spring crop produced only 1.12 tons of hay to the g
The yield of the 1925 hay crop of orchard grass was light, (4
" per acre, but there was a good stand of bunchy grass. The sl
of lespedeza obtained in 1924 was good, but the crop was not b
vested. The entire range was prepared and planted to Neal By
master corn May 26, 1925. Corn was planted again in 192 T
yields are given in table 4.

TABLE 4—Acre yields of corn as influenced by different preceding mh
Second round of the rotation, 1924-1926—range 12—1/20-acre plots

Yields of corn
Crops grown
ot in 1925 -~ | 19%6 { Remarls
averaged 1924 . e
Grain | Stover | Grain | Stover |

Bu. | Tons | Bu. | Tons |
50.2 ‘ 1.44 | 46.0 | 1.93 | Hay crops harvestel

323 | 01 | 42.0 | 1.92 |3y HERIE

} 53.2 I 1.46 . 43.0 ’ 1.89 |not from lespeden
i 0.3

1,5,9,12 |Sweet clover..
2,6,10 |[Orchard grass
3,7,11 |Lespedeza.
4,8,12 [Corn

26.0 91 | 3 1295

DISCUSSION

Hay crops were removed from all the 1920 seedings of dore
and grass, but following the 1924 seedings hay was removed fi
the sweet clover and orchard grass plots, but not from the lespel#
plots. This appears to have produced materially different effﬁ"f
for the yield of corn on the lespedeza plots for the two yeas®
identical with that from the sweet clover plots, the average i
- over the continuous-corn plots being 19.9 bushels per acre in et

case. The average increase for the same two years for the Oﬂh{“?
grass plots was 9.0 bushels per acre. There was a marked ded“’f
“in the productivity of the continuous-corn plots, which aversge
only 28.2 bushels per acre.

Third Round of the Rotation

bt
In 1927, seedings were again made of clovers and gras ™

the sweet clover was a failure. The entire range was plowed 1t
fall and seeded again in the spring of 1928. Good stands we!f
obtained from all seedings, but the growth of sweet clover for

vear was only fair. Plots 1 and 5 became “grassy’” in the courst
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t for hay
 The sweet clover and lespedeza plots were cu

Fr}:et}s:aasf(;ril but the orchard grass was too short to be cut. The
1 {) s

average yields per acre were as follows:

Sweet clover .. 1.86 tons
Lespedeza .. 2.21 tons

The entire range was plowed March 19,1929, well prepared, and
planted to corn April 27. The yields are reported in table 5.

Tanie 5—Acre yields of corn as influenced by different preceding crops
Third round of the rotation—1927-1929—range 12—1/20-acre plots

| Crops grown:
in

i f corn in 1929 !
Plots | Yields of co {

Remarks

averaged|  and 1928 Grain Stover i
Bu. Tons :
1,5,9,12|Sweet clover. 47.0 1.65 * | Sweet clover wasa fail-

|
\ ! ure in 1927, and growth
l | l was only fair from
2,6,10 |Orchard grass| 39.4 ‘ 1.63 | 1928 seeding. Hay crops
&

| removed from sweet
clover and lespedeza

3,11 |Lespedeza....... 43.3 1.43 | S TG Sl i o
|cha1‘d grass.
48128 Cormus s 18.7 | 1.07 |
[ | e
DISCUSSION

The highest yields of corn in 1929 were from the sweet clover

plots, which averaged 47.0 bushels per acre, as compared with 18.7
bushels for the continuous-corn plots, or an increase of 28.3 bushels
ber acre attributable to the growing of sweet clover. The lespedeza
plots came second, with an increase of 21.6 bushels per acre; -and
the orchard grass was third, with an increase of 20.7 bushels per
cre. It is evident that throughout the series sweet clover has
shown a decided superiority over lespedeza as a soil-improving crop. -
Only when the lespedeza crop was turned under and the sweet clover

fly l'emovgd both years, as in the second round of the rotation,
Were the yields of corn'on a parity. .

Summary of Yields of All Crops for the 10-year Period

od c’f:bsles % 7, and 8 'summarize the yields per acre of all harvest-
CIO\'El‘p)':e hsq shown in table 6, the 5 corn crops following sweet
Sk it :Cbudha total of 272.4 bushels. Lespedeza came second,
the Conti.nu LI§ els; orchard. grass third, with 220.6 bushels; and
Brreaitil a(;us-c_orn l.ast, with 154.9 bushels. The yields of hay
SWeet 010vere lglVen In table 7. -The totals are 6.66 tons for the
b4 plots, 3.50 tons for the orchard grass plots, and 5.10
T(’r the lespedeza plots.
for 1(;*1);;8 8lves the yields of corn on the continuous-corn plots
1S, 1920-1929. The total production per acre was 314.0
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bushels, or only 41.6 bushels more than the 5 crops from the
clover plots. In this connection, emphasis is laid on the fag
the continuous-corn plots were greatly depleted in Tertility fy
close of 1929, while the others were in condition to DPromise

lent yields for 1930.

For comparison with the corn yields in the experiments Tep
there are included in table 8 the yields of corn grown continyg
on range 1, which received farmyard manure- at the rate of j i
per acre annually, and 150 pounds of nitrate of soda, the laffe

TABLE 6—Swummary of acre yields of corn in the experiments on 1aigel

Yields of corn following—

Year Sweet Clover | Orchard grass* | Lespedeza | Comn
Grain | Stover | Grain | Stover | Grain | Stover | Grain | §me
[ BuE T onsie | e B e Ton s B UL [ Tong Bu. | T
192251679:9 =201 *1°59.6 67 61 1.61 | 4821 N14
1923 | 49.3 1.88 47.3 1,78 58405 1.59 SLT | 13
1925 | 50.2 1.44 32.3 SOM} 53.2 1.46 | 26.04 d
1926 | 46.0 1.93 42.0 1292 43.0 1.89 | 303 | 12
1929 |- 47.0 1.63 39.4 1.63 | 43.3 1.43 18.7 | 10
Total [272.4 8.91 [220.6 705 [241.4 | 7.98 (1549 |16l
*Sweet clover and orchard grass were sown the first round of the rofation

TABLE 7—Acre yields of hay crops on range 12

Sweet clover

l Orchard grass l
(Plots 2, 6, 10)

Lespedeza
(Plots 8 1. 11)

Year (Plots 1, 5, 9, 13)
| Tons Tons : Tons
1921 | 2.67 3.10 ( 2.89
1924 1.01 Not harvested | Not haryesi
1925 1.12 40 |  Not harvest
1928 1.86 | Not harvested | 2,21
Total [ 6.66 ] 3.50 | 5.10

: ; "
TaBLE 8—Acre yields of corn from the continuows-corn plots of g

12 and of range 1%*

t Range 12 Range 1*
Tear Grain | Stover Grain Stover
Bu. Tons | Bu. TO;E

1920 63.2 { 1.69 1 65.9 1.-51
1921 42.2 1.83 51.5 2-77
1922 48.2 1.46 61.4 l'ss
1923 31.7 & Zelaiss 53.9 1-09
1924 17.7 | 1.30 37.3" ?-62
1925 26.0 | 91 55.7 i
1926 30.3 | 1.29 42.5 o
1927 18.1 1.28 47.8 o
1928 17.9 1.18 63.9 o
1929 18.7 | 1.07 65.4 =

Total |  314.0 B 1339 545.3 204

an’
*Received 5 tons of manure and 150 pounds of nitrate of soda per 4Cre;
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plied as a top-dressing when the corn plants were small. It may
be noted that the yields of corn following sweet clover, as reported
in table 6, compare well with the yields for the same years on

range 1.

ALFALFA, RED CLOVER, AND CLOVER AND GRASS

Range 6 at the Jackson Station was prepared in the summer of
1017, and early fall seedings were made of alfalfa, red clover, and
red clover and orchard grass, according to the plan indicated in Fig.
9 The entire range had been recently limed with ground limestone
at the rate of 2 tons per acre. The soil, a brownish silt loam, was
naturally well supplied with phosphoric acid and potash, but was
depleted in nitrogen. Excellent stands were obtained from all seed-
ings, and the crops were harvested for hay in 1918. The yields,
when caleulated to the acre basis, were as follows:

Alfalfa 2.15 tons
Red clover 1.90 tons
Clover and grass ... 2.03 tons

First Series

Alfalfa plots 1 and 19, red clover plots 4 and 22, and clover-
and-grass plots 7 and 25 were plowed, well prepared, and planted
to corn in 1919. They were continued in corn every year for the
next 4 years, the last crop being that of 1923. The average yields
of corn when calculated to the acre basis are given in table 9.

Tasie 9—dcre yields of corn following (1) alfalfa, (2) red clover, and
(3) red clover and orchard grass, grown inw 1917-1918—plots 1, 4, 7,
19, 22, and 25

Yields of corn following—

Year . Alfalfa | Red clover | Clover and grass

! Gl;‘aln Stover | Grain | Stover | Grain | Stover

u. Tons | Bu. | Tons Bu. | Tons

}gég 36.6 2.20 60.8 1.98 41.6 1.67

1991 58.3 1.59 54.4 1.24 52.5 1522

1922 3’?-6 2.01 47.2 1.95 46.3 2.00
1993 | 33-9 1Ll 34.8 1.00 32.9 i

A\'em\ﬁ 1.05 28.3 1.08 27.5 1.16

~rage | 526 | 159 451 | 145 102 1.44

DISCUSSION

the 'fe}:f cllziilfs 1show th‘at t.he alfalfa plots appreciably surpassed
Plots, The fir};()ts, \’Nhlch in turn outyielded the clover-and-grass
alfglfa, 60,8 bs year's corn crop was 66.6 bushels per acre after

» U0 bushels after red clover, and only 41.6 bushels after
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the clover and grass. The alfalfa plots continued to outyield t
clover plots, and at the end of the 5 years had produced a tit)
38 bushels per acre more than the clover. After the first com
the clover-and-grass plots produced nearly as much as the
plots.
Second Series

Alfalfa plots 2 and 20, red clover plots 5 and 23, and o
and-grass plots 8 and 26 were prepared for. corn in 1920, and
was grown continuously on them for 4 years. The yields per
are given in table 10.

TaBLE 10—Acre yields of corn following (1) alfalfa, (2) red clowr,
(3) red clover and orchard grass, grown from 1917 fo 19194
2,5, 8, 20, 23, and 26

Yields of corn following—

Year Alfalfa Red clover | Clover and gns
Grain | Stover ‘ Grain Stover | Grain | Stme

| Bu. Tons | Bu. Tons | Bu. | Tow

19207 73.2 ’ 1.64 | 584 1.40 | 420085 1%
1921 63105 RO HER D153 1.96 |- 559508
1922 4555 B o B g A ) 1.01 | ESTEINIEsIA
1923 S S0 DR 1.05 | 3IGIEIN
Average 541 @ 156 [. 432 | 1.36¢ [EAGEEA

The results of the second series are similar to those of &
first, in that alfalfa proved superior to red clover as a crop pe
ing corn, and the red clover was superior to the clover and g
In this case the clover-and-grass plots outyielded the clover i
after the first corn crop. The difference in outcome may el ¥
only the result of a difference inherent in the plots themselves; f
is, the data do not show conclusively any difference betwween
effects of clover and of clover and grass after the first yean

Third Series ; 3

Alfalfa plots 8 and 21, and clover-and-grass plots 9 &l

were planted to corn in 1921 and for 2 years thereafter. Ti¢

clover plots are omitted from consideration in this set bet:allselm

crop had died out by the fall of 1919. The yields of com ae&®
in table 11.

TasLe 11—dAcre yields of corn following (1) alfalfa, and (2"
grass, grown from 1917 to 1920—plots 3, 9, 21 and 27

! Alfalfa Clover and grass

Year . E Storer

Grain | Stover Grain “Tore

Bu. Tons Bu. 19

1921 62.5 2.20 54.3 12

1922 47.3 1.30 ° 41.1 113
1923 34.3 1525 : 33.8 _,W
Average 48.0 | 1.58 43.1 l__/
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DISCUSSION

As in the other trials, the alfalfa plots surpassed the clover-
and-grass plots every year. In this connection it may be n_lentioned
that white clover came into the grass plots, and to a certain extent
took the place of the red clover.

Hay Yields

Both as relating to these experiments and as a matter of general
interest, the yields of the various hay crops are given in table 12.

Tapie 12—Acre yields of hay crops harvested on range 6

e Plot Year of harvest
1918 1919 | 1920
| | Tons Tons | Tons
Alfalfa il 3.58
2 3.48 A b P
3 3.27 4.40 2.36
Red clover 4 2.90
5 2.80 SERYig vl
6 2Tl 3.73 85
Clover and grass 7l 2:91!
: 8 2.58 BT bt ol ey
9 2:19 3.62 .63
Like plots 1, 2 & 3 - 19 1525
20 s 2T B R e
’ 21 92 o2 2.05
Like plots 4,5 &6 22 %33 ;
23 1.09 A i e e
- 24 11T 3.01 .00
Like plots 7, 8 & 9 % 1.37
26 2.19 S e e S
27 2.18 3.80 2
SUMMARY

tl. An ir'lsufficient supply of plant-food—nitrogen in particular—
3 S.the ylelq of corn in Tennessee. The rainfall is sufficient for
0 or three times the average yield now obtained.

limi

2. ; . 5 .
Experiments with corn following ecrimson clover were con-

d .
Sm?d at the Knoxville Station for 5 years and at the Jackson
tation for 9 years,

3. Cri
the avegzlmsofl clover, after the removal of the hay crop, increased
bation ge yield of corn by 11 bushels to the acre at the Knoxville

4. Turni ;
of com :}r:l?-g under the crimson clover crop increased the yield

ISt season 12.6 bushels per acre at the Knoxville Sta-

-«
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tion, and 15 bushels at the Jackson Station. The ing
second season at the Jackson Station was, 10 bushels per a

5. Cowpeas, soybeans, and velvet beans, turned under fo
manure, gave better yields of corn the following year tha
non-legumes, corn, sorghum, and millet, when turned un
average yield of corn was 34.0 bushels per acre after the
and only 29.4 bushels after the non-legumes. The yield of
second year was less than a bushel per acre greater on th
than the non-legume plots.

6. Data were obtained for a 10-year period at the Jad
tion on the comparative effects of sweet clover, les
orchard grass on the yield of corn following. The yield of wr
plots where it was grown continuously served as a check,
ard of comparison.

7. Sweet clover, which was always cut at least once
proved the most effective. The total yield per acre for th
crops on the sweet clover plots was 272.4 bushels, for the |
plots 241.4 bushels, for the -orchard grass plots 220.6 bus
for the continuous-corn plots for the same 5 years only 15

8. A good crop of lespedeza unharvested produced
same effect as a poor crop of sweet clover that was cu
hay—once in the fall and again the following spring.

9. Experiments with alfalfa, red clover, and clover
were carried out at the Jackson Station for 6 years, 1917-19
was cut from all plots regularly. After the sods were po
corn was grown continuously for 3 to 5 years. ‘

10. Corn after alfalfa gave the highest average yield, o
els per acre, for the 5-year period 1919-1923. The averd
the red clover plots for the same period was 45.1 bushels, @
the clover-and-grass plots 40.2 bushels. In the second
year average from the alfalfa plots was 54.1 bushels, fx
clover plots 43.2 bushels, and from the clover-and-grass
bushels. '

11. The effects of the preceding alfalfa, clover, and
grass crops were plainly in evidence for at least 3 years
plowing of the sod.
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