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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTOXN, D. C.

INFLUENCE OF FARM MANURE ON YIELDS
- AND SUCROSE OF SUGAR BEETS!

By Srzerex H. Hastivos, principal agronamist, Division of Western Irrigation
Agricullure, 8. B. Nuckous, associate agronomist, Dimsion of Sugar Plant
Investigations, and Lioxsn Hawrmis, junior agronomist, Division of Festern
Trrigation Agriculiure, Burean of Plant reduslry
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INTRODUCTION

Sugar-beet: production has been aund is at present one of the more
important agricultural enterprises oun the North Platte reclamation
project located in western Nebraska. How to maintain the yields
of beets in order that adequate eash refurns may be expected has been
a continual problem conlronting farmers, and has been one of the
objectives of the investigational activities abt the Scotts Bluff Field
Station.” Here, as well as in many other sections, where staple farm
crops are grown and irrigation is practiced, erop vields have been most
effectively maintained either by crop rotation nnd including a legu-
minous crop such as alfalfa or sweetclover in the Crop seqguences, or
by applications of farm manure. However, information is inade-
quate as to the erops and rotational practices and the soil amendments
that are conducive to premoting high soil productivity. This was
recognized soon after the station was establishec, with the result that
in 1912 a rather extensive series of rotation experiments was included
a3 & part of the station's investigational activities (7, 2, 5,4,3,8 7%
Among other features a number of rotations were included for the
purpose df ascertaining the influence of applications of farm manure
on crop-yields. With sugar beets in particular the manurial freat.
mens has proved to be a highly effective agency for stimulating crop
yields {2). In these experiments the farm manure is applied at the
rate of 12 tons per acre once during the completion of the cvele of each
rotation. However, no information had been obtained 2s o the

! Recelved (or publication June 30, 1937, )
* T'his stutior, was establjshed in 1908 by the Division of Wesloi 2 Irigation Agriculture apd is locuted on

the North Platto recinmation project ahaut 6 miles past of Miteholl, Nebr.
3 Italie numbers in parentheses refor to Literatice Cited, p, 12,

39149°—38
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residual influence of the manurial treatment over a period of yeass,
nor was it possible to observe the extent crop yields were influenced
by Iucreased apphications. In view of the foregding, in the spring of
1926 an experiment was inaugurated at this station to ascertain to
what extent sugar-beet yields would be influenced by varying amounts
and frequency of applications of the manurial treatment.?

This bulletin presents the summary of the results froin the manurial
treatment, applied to the irrigated rotations cover g the 24-year
period from 1912 to 1935. Following these data are presented the
results from series 1 and 2 for the first 5-year treatment period together
with yields from subsequent 5 ycars, which afford information as to
the residual influence of manure on the yields of sugar beets. Also,
beginning in 1930 the sucrose content of the sugar beets has been
determined with o view to ascertaining the influence the manurial
treatment has had on the sugar content of the beets. These deta are
included in tha interpretations of the results obtained.

RESULTS FROM THE IRRIGATED ROTATIONS

In these rotation experiments where direct comparisons are possible,
there are three pairs of rotations, one of which in each group receives
the manurial treatinent, otherwise the rotations are identical. In this
series there are two 2-year rotations and onc 3-year rotation. These
results show the extent that sugar-beet yields have been influenced by
the manurial treatment over a long period. These data are recorded
in table 1 and are summarized by four 6-vear periods giving the mean
increases in pounds of beets pae ton of farm manure applied.

Tavre 1—7Influence of applicilions of 12 lons of manure per acre on sugor-beef
yields in the irrigated rolations, summarized by 6- and 24-year periods, Scotis
Bhuiff Field Station, 1917-35

t Yields of beots per sere Yield in-
. ETEARES
Crops inn the rotations i I per ton of

1012-17 1 1013-23 ] 1024-29 ; 1930-35 | 101235 aphliod

1y Tona Tons | Pounds
Supar beels, Potaters_ .. ! a1 . 10,2 . 10.3
Sugar beets (manurc}, Potatoes : i . 18.5 3 16. 4

Differcoce In favor of manure ' 6! . 8.3 A 0.1 LoF

Sugnr hects, outs 3 A 2.4 . 0. &
Sugar beets, cats {manure) .. L4y 3 i9.8 i 18.2

Difference in fuvor of manure ! .0 | 3 0.4 3 8.2

Suenr beets, potatocs, oats ! o . 10. ¢ . 10. 2
Sug 1w beets, potatoss, oats (Manure) ... ... X i, 18.8 3 17.6

Differcoes 10 favar of manare poaay . Bd | 3 7.4

Mean untreated rotations [ 2.9 | 3 10.2 . 0.2
Mean treated rotallons_ ____.aiaicoeciaaaas i .8 . 19,01 . 17.4

Mean differenes in fuvor of msnura.-.i' 3.9 . LB L T2 1,200

It is evident from these beetl yields that the land in its virgin state
was relatively productive, as the mean beet yield from the three
untreated rotations Nos. 20, 22, and 30 was 12.9 tons of beets per

+ This {nvestipakion was ioltisted by the late T mes A, Holden, superintendent of the Seotts Blufl Field
Stution, and cacricd on by him until bis desth Ip Decomber 1934.




INFLUENCE OF MANURE ON YIELDS OF SUGAR BELRETS 3

acre for the first 6-year period. Even in view of such relatively
satisfnctory yields for the group the mean yield increase attributable
to the manurial treatment amounted to 3.9 tons per acre and in the
instance of the 30-31 pair was 5.3 tons increase per acre. This latter
figure is equivalent to 883 pounds of bects per ton of manure applied.
Recognition should be taken of the fact that the manure was applied
directly to the beets in rotations 23 and 31, whereas in rotation 21
.the manure has been applied to the potatoes, therefore, in this latter
rotation the beets benefit only partially from the manurial treatment.
This fact is reflected in the yields, for in ne instance have the yield
differences due to the manure been as great between these two rota-
tions as in the other two pairs where the manure was applied directly
preceding the beet crop.

The highest mean 24-year yield of 18.2 tons of beets per acre has
been harvested from the beets-oats rotation No. 23 and the lowest
from the companion rotation No. 22 with a mean yield of 10.0 tons
per acre, a difference of 8.2 tons attributed to the applications of farm
manure. This increase is equivalent to 1,367 pounds of beets per ton
of manure applied. The 6-year 1930 to 1935 mean yield of beets
dropped sharply as eompared with the previous 6-year period in the
treated as well as the untreated rotations. There occurred three
unfavorable seasons for bects out of six for the last period, which in a
large measure accounts for this yield decline. However, the differ-
ences in beet yields in favor of the treatment are close in exch instance,
the mean yield difference being only 0.3 ton in faver of the last 6-year
period.

In presenting the foregoing data, consideration has been given only
to the extent the manurial treatment has influenced the yields of
sugar beets. It is to be expected that the stimuius frem the manurial
treatment is imparted not only to the sugar beets but to the other
creps included in the three pairs of rotations. The method adopted
in presenting these data has been to determine the yield differences in
percentages of yield increases for the three crops involved——sugar
beets, potatoes, and oats. These percentage increases are tabulated
in table 2 for the four 6-year periods, together with the mean increases
for the 24 years,

TapLe 2.—Crop yield increases from the irrigated rolations, expressed as percent-
ages, aitributed to applications of 12 tons per acre of farm manure, Scotts Bluff
Field Station, 1912-35

Rotalion Nos. Crop 12-17 |} 1018-23 | 1824-25 | 1930-95 1’3&3?“

FPercent | Percent | Percenl | Percend | Percent
{Sugur beebs. ..o iaoeais 12 [ El 108 &0
. it kil 1
36 100 134
3 106 1]
L - 41 81
{Puwtous. - I g 55
Onts e iy 63 7

For the 24-year period the most pronounced mean percentage
increases occur with sugar beets, with the exception of the 20.21 pair.
As the manure is applied to the potatoes in rotation 21, whereas in
the others it is applied to the beets, these higher percentages for
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rotations 22-23 and 30-31 are to be expected. However, in s large
measure this percentage reduction In sugar beets is absorbed by the
potatoes, as the mean increase for potatoes is 65 percent in the 20-21
pair whereas in the instance of the 30-31 pair, where the mane is
applied fo the beets followed by potatoes, the mesn percentage
increase for the potato crop is reduced to 43, a difference of 22 percent.

In every instance the manurial treatment has resulted in increased
yields. KEven with oats in rotations 30 and 31, where there oceur two
Intervening crops between the tresiment and the oats there is & mean
24-year increase of 53 percent. The lowest increases have occurred
for the first 6-year (1912-17) period, although the indicated increase
for sugar heets is substantial where the manure is applied directly to
the beets, as has been the practice with rotations 23 and 31. With
the exception of oats for the last 6-year neriod involving Nos. 22 and
23 there have hecn consistently progressive increnses for the four
periods for each of the three crops.

RESULTS WHERE RATE AND TIME OF APPLICATION HAVE VARIED

In the experiment to provide information as to the effect of differ-
ent rates and frequencies of application of farm manure on the yields
of sugar bects, two adjoining plots of land were utilized and designated
as series 1 and 2. In series 1, a total of 30 tons of farm manure was
applied in different amounts, throughout g 5-year period, to each of
the five ¥-acre plots, numbered 7 to 11; the treatments ranging from
five consecutive 6-ton applications on plot 7 to an initial appheation
of 30 tons to plet 11.  In series 2, equal amounts of farm manure were
applied each senson during the 5 years, ranging from 6 to 30 tomns, or
o total for the 5 years of from 30 to 150 tons per acre. The material
was weighed as 1t came {rom the corrals and, consequently, had a
velatively high percentage of moisture, but it was typical of that
gencrally available on the farms throughout the area. Similar to
serles 1, the five plois In series 2 were numbered 7 to 11. In these
experiments 11, was deemed advisable to continue both series for a
10-year period. By so doing. beet yields would be obtained not only
for the 5 years involved in the treatments, but additional information
would be available as fo the residual influence of various trentments
on the yields of beets. The procedure followed and the yields of
beets harvested from the $wo series for the 10 yvears are recorded in
the following tables.

The manurinl treatments applied to series 1 and 2 for the 5 vears
are given in table 3.

The annual yields of sugar beets harvested from series 1 and 2 for
the first 5 years and the subsequent 5 years are given in table 4.
Also, the 10-year mean vields and the mean yields by the two 5-year
periods, 1926-30 and 1931-35, are included. The yields show the
direct and residual influence of the manure.
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TivLe 3.—Year and rale of application of form manure, in lons per acre, applied
to the plots tn series ! and series 2, al the Scotls Bluff Field Slation, 1926-30

SERIES ]

Plot No. i 1977

Tona

a0

Ll
1%
150

TasLe +.—Sugar-beet yiclds, per acre, from the 10 plois in series ! and 2 af the
Scotts Bluff Field Station, 1526-35
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Among the five plots in series 1, the maximum difference between
the 10-year mean beet yields is only 0.9 ton, which is but slightly
more than a 6-percent increase in favor of the plot that received five
consecutive 6-ton applications. For the first 5-vear period the mean
vields of the five plots have the remarkably low range of oniv 0.6
ton of beets to the acre, or slightly more than 3 percent. These
results indicate that for that period the initial 30 tons of manure
applied to plot 11 were substantially as effective in mainteining the
V_rieli'ds of the beets as were the fiva 6-ton treatments applied to plot 7.
In considering the residual infliience of the different treatments on the
vields of beets for the period 1931-35, plot 7 again returned slightly
the highest mean ¥ield but only 0.3 ton mare than was harvested from
plot 11, which received one 30-ton application of manure at the begin-
ning of the test in 1926. It is obvious that this small difference in
tonnage is not significant. In the case of the remaining three plots
only slightly greater yield differences have occurred, which may be
attributed to accidental causes rasther than to the difference in trent-
mene.
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Although there has been some variation in the positional yearly
standing of plots 7 to 11, series 2, it is apparent that there has been &
pronounced tendency for the sugar-beet yields to incresse with the
increased applications of farm manure. When the mean yields for
the two 5-year as well as the 10-yvear period are computed it is found
that in every instonce the yields have progressively inereased. For
the first &-vear period the mean vields of beets from the heaviest
application have exceeded those from the lightest by 4.8 tons per acre.
When like comparisons are made for the 1931-35 5-year period the
increase is 5,5 tons per acre, These results further afford an oppor-
tunity of ohserving the decline in the beet yields by comparing the
yields from the first 5-year treatment period with those from the sub-
sequent & years, The greatest difference is between the heaviest and
lightest applications and amounts to a decline of 6.2 tons for the light-
est application and 5.5 ftons for plot 11 which received five 30-ton
annual applications. When the differences between the mean yields
of the first 5-year period and those of the second 5-year period are
computed for plots 7 to 10, it is found that the maximum difference is
only 0.4 ton per acre. Based upon these data, it is evident that by
comparisen the henvier applications of farm manure did not prove to-
be appreciably more effective in maintaining beet yields than the
lighter treatments.

With the exception of plot 7 in this series it is possible to caleulate
the increase in the yields of sugar beets resuiting from additional
applications of farm manure. The suceessive increases for additional
manure over 6 tons for 5 years show that the 12-ton annual application
to plot 8 resulted in the production of 140 pounds of beets for each of
the 30 tons of ad<itional manure. The addition of 60 tons more
manure, or an application of 18 tons per year for 5 years, gove a
production of 113 pounds of beets per ton of additional manvre. Plot
10 received 24 tons of manure per acre, or 80 tons more in 5 years than
plot 7, and this additional manure indicates a yield of 87 pounds of
beets for each ton. The heaviest treatment was on plot 11, which
received 150 tons of manurein 5 years or 120 tons of additional manure
as compared with plot 7 and here the lowest increase is indicated, as
ouly 80 pounds of beets were produced for each of the 120 fons. From
these data it is apparent that farm manure is most efficiently utilized
by the lighter applications, apparently within the 6- to 12-ton limits.

COMPUTED VALUE OF FARM MANURE

The foregoing tables and text present the influence of farm manure
on the vields of suger beets both in the irrigated rotations, which in-
clude other crops, and with continubus cropping to sugar beets where
the rate and time of applications of manure varied. In four out of
seven Instances 1 or Inore years infervened between the raanurinl
treatment and the crop affected, and the results recorded in table 2
indicate the extent to which the stimulus of the manure was imparted
to the other crops, to which the manure was not directiy applied.
However, this presentation of the results obtained does not afford an
opportunity of ascertaining the farm value of the manure. A some-
what stmilar method has been used in previous reports to determine the
comparative value of manure and alfalfa (I, 7). The method herein
adopted has been to place a price on the various crops under con-
sideration and multiply these fizures by the yield increases, and the
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result then will reflect the approximate farm value of the manure.
The unit prices placed on the three crops involved are as follows:
Sugar beets, $6 per ton; potatoes, 50 cents per bushel; and oats, 40
cents per bushel. These figures are believed to be representative of
the price relationships that have existed since 1931. The amounts
recorded following the different crops are obtained by multiplying
these unit prices by the yield increases that occurred.” These data
afford information as to the total and per-ton values of 12-ton applica-
tions of farm manure for 24 years.

Based upon these price relationships by 6-year periods, 12-ton
applications of farm manure in these three rotations have a total
value ranging from a minimum of $25.95 to a maximum of $131.80
(table 5). The lowest value for manure occurred during the 6-year
period (1912-17) when the yields from the unmanured rotations were
relatively high, as is evidenced by the data recorded in tables I and 2.
During this period the indicated value of a 12-ton application of
farm manure ranged from the minimum of $23.95 o a maximum of
846.63 peracre. For theremaining three 6-vear periods the differences
are more pronounced. For the 24 years for the three groups there
was & range from a minimum value of $56.30 for the 22-23 pair to a
maximum of §90.62 for the 3-year rotation.

Considering by intervals of 6 years, the per-acre value of each ton
of farm manure applied, it is found that the minimum value is 81
and the maximum $5.49. The minimum value of $1 per ton of
manure is measurably in excess of the estimated cost of the application,
and there are substantial excess returns in all jinstances for the three
6-year periods from 1918 to 1935. In rotation 21 the manure was
applied to the potato crop whereas in the other two rotations receiving
the freatment it was applied to the sugar beets. However, the
reduction in the returns from the beets in No. 21 in 2 large measure
is absorbed by the increase in the returns from potatoes.

manure in the irrigated rofations at the Scolts Bluff Field ation, 1912-35

Tasig 5.—Calculaled gross and per-aere velues of {2-ten applicaiions of farm
?’SZ; 4

Value per nera

Rotation Nos. . :
i ' Poriodic
! 34
__ 198-23 ! 192425 |, 1930-35 mean

H(Supac heets. ... L L. 60 BIS.AD G SI9.S0 ) M09 S35 TS
Potatoes. . . . Coodss] otaes| Tseen Twiaet 1580

SL#5E ISLSD 112801 853

TA 549 419 344

Sugarbeels. ...l AR s} 5040, 3940 § 4203
L A5 han 1388 9. n2%

Gross..ceeeceeeieca? 23487 55400 TRUE| 65.38 afh. 3o

Porton ... ...} g 23 3.08 7 2,56 : 2.35
Sugar beets. .. .eoveveeeeel BLE0 | 4200 50. 40 535,90
Pototons. ... i W33 2.8 G0, 50 B34 05
Outs..oo. il 0000 WSl e 9a 10.

Orossoo | 48631 TAM| 13034} 19

Perton. . ... 3! 209 . 3,35; 3.33
H ] :
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The ecalculated volues of incressing applications of farm manure
have been determined in series 2 whore sugar beets slone are involved.
These results are given in table 6 both for the 1926-30 and the sub-
sequent 1931-35 periods, which afford an opportunity of observing
the residusl value of different applications ol farm manure. In this
table the 5-year periodic means and the per-acre value for each plot
together with the totels are presented. Because there was no check
or untreated plot in the series, it is neecessary to use as a base plot 7
which was treated with five 6-ton applications.

Tanre 6.—Calenlaled values of incrensing applicniions of form manure applied (a
sugar beels, series 2, Seotis Bluff Field Stafion, 1926-30

Tatal vale 1 Per-ton value

Plot No.

T'otal 14526-30 | 1931-33 Total

|
.
]
i
L
i
i
i

As s to be expected, there is a progressive total value Increase as the
applications have been inereased, and this increase Is consistent in
hoth 5-year periods. The total values of the increases range from a
minimum for the smalest application of $131.40 to a maximum of
$306.60 for plot 11, to which there was applied five 30-ton applications.
The {arm value of the manure can be the most readily observed from
the figures recording the caleulated per-ton values. For the first
5-year treatinent periods these have ranged from a maximum of $2.08
for the lightest five 6-ton increased applications to $1.19 for the
heaviest, or 24 tons anpually in excess of the amount applied to plot 7.

INFLUENCE OF MANURIAL TREATMENT ON THE CALCULATED SUGAR
PRODUCTION

As shown in the preceding pages the crop yield increases resulting
from certain of the manurial treatments have been substantial.
However, in the ingtance of sugar beets the price per ton the processor
can afford to pay the producer for his sugar bects is dependent upon
the pounds of recoverable sugar, which, it appears, may vary somewhat
under different conditions. Not infrequently sugar-heet growers and
processors have been-apprehensive that where substantial increases in
vield have resulted from applications of farm manure there would be
a sharp decline in the sucrose percentage of the heets.

To ascertain the extent the manurial treatment has influenced
sucrose percentage of the beets, beginning in 1930 the sucrose percent-
ages and the apparent purity coeflicients of the beets from :he irri-
oated rotations, as well as those produced {rom series 1 and 2, have
Been determined by sampling the plots. The procedure adopted in
obtaining this information was as fcllows: In sampling the plots only
normally competitive beets were taken, The number of beets com-
prising the samples ranged from 19 to 20. BSucrose percentages were
determined by the Sachs-LeDocte method, and the spparent purity
coefficients were computed from refractometer readings of total solids,
except in 1930 and 1931 when the Brix spindle was used to determine
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the fotal solids. The results from the six plots vnder observation in
the irrigated rotations are given in table 7 in which there is included
the 5-year (1931-35) mesan for sucrose percentage, apparent purity,
and the yield increase in percent for tonnage of beets and for indicated
aveilable sugsr,

Tanre 7-—Caleulated sucrose and apparent purity eocffrient expressed as percent-
ages, together with the yicld and calculated sugar PEr dire given qs perceniage in-
creases aliribuled to applications of farm menure, Jram the irrigated rotations,
Scotts Bluff Field Statzon.

: Yieltd increase
Retati . S Appareat
otation Na. Suciose pé:{l[-iiglxc :{) Calewnted
Tons SUSDE DFG-
duetion
5 Pereent Percent
92,
ora It ic8 85
1.3
92,8
%5 |} 134 1o
3.6
83,3
.2 !.} 12 12
__________ S o 21
| !

L
. 1

In all three instances the sucrose pereentage was slightly lower in
the beets from the manured rotations with a mean diflerence of only
0.8 percent. There is o slightly greater decline in the apparent purity
coefficients of the beets from the treated plots when compared with
the untreated, the mean being 2.3. However, differences for both
these factors ave very small and are insignificant when it is considered
that the minimum yield inerease based upon the enleulated sugar

production per acre is 85, the maximum 112, with a mean of 106
percent.

TABLE 8.—Sucrose pereentuges and apparent purily cocfficients, together with mean
wields of sugar beets from serics 1 andd 2, Scotls Bluff Ficid Station, 1930-35

¥ ; -
P oo 1931 1032 1033 1985 s }mﬁ-asme:m! 3
: =
. . . . . | . ‘g2
. Beries = g g g = =4 E :z3
am! plot g 5 & 3 2 £ a8, i 2=2
NG. a2 S .a*:' o~z UE‘ w2 =] ‘_,_:} t =
Elng| 8|28 2!l 8 |uz| 2 1.8 5 |oEf 2| 518
512 Ze ! 2 |26 E] =5 g | &g I & P
B C = = B = 54 = = = = = e = =3
= = = = = = = = = 7 = = 3 = i 8
L S| = @ | R o ~ & ~ i 4 B 3 - -1
Prr- Per- Per- Prer- ! Pyr- Per- Prer. J
Series I: | cent cent cend cend cent cent cent Tone
Fucem 16.4] &8 o] 152 0.8 16,5 noaol 1k g oo =g o =o.a] ssel 1 g 40.5] 1.8
I .G §0.4) 1.3 93,3] 1053 vooe| 1% 4 Sh.el v il mis o wmp| snel isel oo g 128
LI s R T T W3 8.6 o3 el 201 g42 2] 885 158l 6hg 1L 4
0. .3 8.9 19.5] oz.8 15.0] oio w5l w3 19 648 8.2 90.7] 18.2] 92.0] 172
oo | 18.0) o4 18.3] o8] 5.5 oo 175 01.4] 15,0 92.6] 18.7] o5 17.7) LG 126
4 0111 161 d0.7] 158 62,4 B8 3.4 w0l s o1v.g o0 121
w3 syl sas ans emal el 2.0 sy eny an4| e ies
CMO8S 1) 159 s8] 17| en T 20,3 05.0] 18 s6.p 173l gos 15.6
i) 8891 053] 882l avsl vs| 1oz o34 mn ses| 173 8B.E 180
AL 8o B 87T 1.8 wog| 1] og 184 80.0f 154 snol 1nT
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In table & there are presented the sucrose percentage and the
apparent purity coefficient as determined from samples, together with
the mean yields of sugar beets for the 1930-35 period from the five
plots in series 1 and 2. As the determinations of Sucrose percentage
and apparent purity coeffieients were not made until 1930, only during
this year was it possible to observe the direct effects of manure
applications.

While there is some annusal variation in these determinattons, the
differences ocourring in the fi-year means are too close to be cousidered
significant. The maximum range for mean sucrose percentage for
the five plots is only 0.8 and for the apparent purity coefficient the
maximum range is 1.2. It is apperent from these results that cal-
culated indicafed available sugar for these five plots has not been
influenced appreciably by the different methods of applying the
manurial treatment,

From these data given in series 2 it is evident that the more excessive
applications of farm manure have had a tendency to depress both the
sucrose percentages and apparent purity coefficients of the beets.
This is particularly noticeable in 1830, the last year of the treatment,
and the subsequent year, 1831. TFollowing these 2 years the differ-
cnces were progressively less,

In view of the fact that the heavier applications of farm manure
apparently have depressed the sucrose and purity values, it is in-
formative to compare the acre yields of sugar ® as calculated from these
determinations of quality of the beets for the five plots in series 2 for
the ﬁg?*ear period. 'The results of these computations are presented
in table 9.

Tapim 9—Calewlated sugar production from the flve plots in series 2 al Scolts Bluff
Field Siation, 1880-35

| Resuis given ns pounds of indicated availablo supar per acre)

Tlot No. | om0 1941 1932 1933 1034 1930-35

Pounds | Pounds | Pounds | Pornds

7 3,947 2,107
4,474 2,784
4, 504 3,317
5,475 3,768
4,750 &, 385 &, 746

The last application of manure occurred in 1930, and for this season
beginning with plot § the net number of indicated pounds of sugar
per acre from plots 9, 10, and 11 progressively dechned.

While for the 6-year period the mean gross tonnage of sugar beets
per acre has been substantiaily greater for the heavier applications,
yet the mean nere yields of indicated available sugar for 1930 (the
Iast year that manure was applied) and 1931 were 8 percent greater
for the plots (7 and 8) receiving the lighter treatments than those
recorded for plots 9 to 11. On the other hand, when similar com-
parisons sre made with the yields given in table 4 it is found that
there is & gross tonnage yield increase for plots 9 to 11 over plois

STheacra yield of gross sugar for e given giot is calenlated by multiplyiog the sere yleld of roots iln ounds)

by the sucrose percentage os datermined from the plot anmples.  When this preduet is multiplie by tha
apparent purity cosfficlent (s & percentaga} the volus destgunted as indicated available sugar is ebtained.
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7 and 8 of 14 percent. Not only is the indicated available sugar in
1930 less for the plots receiving the heavier application of farm
msanure, but also it should be recognized that manurial treatments
much in excess of 12 tons per acre anaually are not practical. Fur-
thermore, the available supply of this soil amendment is but rarely
sufficient to provide for even the lighter applications.

These results combined with those given in table 7 afford evidence
that moderate and practicel applications of farm manure, which have
proved so effective in stimulating the yields of su’%ar beets, do not
appreciably reduce the sugar content of the beets. The use of manure
2% the rate of 12 tons per acre has greatly inereased the available
sugar per acre in these experiments. Further information regarding
the effect of manure and rotations ipon the sucrose content of sugar
beets at this station are given in another publication (4).

SUMMARY AND CONCLUSIONS

On the North Platte reclamation project sugar-beet production is
among the more important agricultural enterprises. The measure of
the success of the settlers is dependent upon satisfactory yields of sugar
beets as well as other crops being harvested.

This bulletin records the extent varying applications of farm manure
have influenced the yields of sugar beets and, also, the extent the
sucrose content has been affected.

The results from the irrigated rotations where the manurial treat-
ment has been applied from three pairs of rotations are recorded cover-
ing & 24-year period.

gIhe highest mean yield of 18.2 tons of beets per acre was harvested
from 2-year rotation No. 23, which received a biennial application of
farm manure at the rate of 12 tons per acre. The lowest yield of 10
tons of beets per acre was harvested from the companion rotation No.
22, or a difference of 8.2 tons per acre, which may be attributed to the
manurial treatment,

Yield increases of sugar beets as well as the other crops ineluded in
the rotations have been computed as percentages, which affords an
opportunity of observing the extent the manurial treatment has
influenced the yields of other crops in the different rotations.

In the test with sugar beets alone the results indicate that an initial
application of 30 tons of farm manure per acre has as effectively
maintained beet yields as did five 6-ton applications. This eondition
applied not only to the 5-year treatment period, but alse to the
subsequent 5 years, which afforded an opportunity of observing the
restdual influence of the different treatments of the yields.

In the test where increasing applications of farm manure were
applied to sugar beets the yields of beets progressively increased. This
condition applied both to the § years the treatment was being given
and to the following 5-year period.

The calculated per ton value of the farm manure has been deter-
mined. In the irrigated rotation it has ranged {from a minimum of $1
to & maximum of $5.49 per ton. For the 24 vears there is a mean
indicated value of $2.77 for each ton applied. In serics 2 the caleu-
lated value of increasing applications of farm manure have been
computed. The largest per ton values are reflected in the lighter
applications,
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The extent to which manurial treatment influenced the percent of
ne$ sugar in the beets, the calculated sucrose expressed as percentage,
and the apparent purify cosfficient was recorded.

In the wrrigated rotations both the sucrose and apparent purity co-
efficient percenftages were only slightly less in the beefs from the
irrigated rofations to which farm manure was applied as compared with
those not so treated.

The different methods of applying the farm manure practiced in
series I did not influence the caleuluted net sugar per ton appreciably.

The computations indicate that such excessive applications of farm
meanure as were applied to series 2 depressad both the sucrose percent-
ages and the apparent purity coefficient somewhat.

Moderate and practical applications of farm manure that have
proved so effective in stimulating the yields of sugar beets have not
significantly reduced the sucrose percentages or apparent purify
coefficients of sugar beets,
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