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LETTER OF TRANSMITTAL.

U. S. DEPARTMENT OF AGRICULTURE,
Buresau orF CHEMISTRY,
Washington, D. C., August 3, 1906.
Sir: I have the honor to submit for your inspection and approv
a manuseript containing the results of the investigation made by yo
direction, under authority of Congress during the year 1905, on th
production of table sirup from sugar cane in Georgia. There is al
appended a brief summary of the experiments on the fertilization
sugar cane which have extended over four years and the conclusio
drawn therefrom, the details of which have been previously report
in Bulletins Nos. 70, 75, and 93 of the Bureau of Chemistry. 1 recor
mend that this manuscript be published as Bulletin No. 103 of t
Bureau. .
Respectfully, H. W. WiLEy,
Chief.
"Hon. James WILSON,
Secretary of Agriculture.
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EXPERIMENTAL WORK IN THE PRODUCTION OF TABLE
SIRUP AT WAYCROSS, GA., 1905,

TOGETHER WITH A SUMMARY OF THE FOUR-YEAR EXPERIMENT ON
FERTILIZATION OF SUGAR CANE.

INTRODUCTION.

An appropriation of $3,000 was given to the Bureau of Chemistry
lfor the special purpose of further studying the possibilities of the
sommercial manufacture of table sirup from sugar cane at Waycross,

Ga., supplementary to the experimental work of 11902, 1903, and
1904.°

From the previous work the following conclusions had been
lrawn:

First. A table sirup of high palatability and agreeable color can be made from sugar cane
without the addition of any bleaching or clarifying substances of any kind and without
[ny other manipulation than the application of heat, mechanical sklmmmg, settling,
.nd filtering.
Second. A sirup made in this way can be kept indefinitely in barrels, if the barrels be
viously sterilized before filling. The sirup is put into the barrels hot as it comes from
filtrations, and the barrels are closed with sterilized stoppers.
Third. By means of a faucet, such as that devised by the Agricultural Experiment Sta-
n of Louisiana (Bulletin 75, second series, Agricultural Experiment Station of Louisiana,
, pages 256 and following), the contents of a sterilized barrel as described above can
¢ drawn off, from time to time, in any desired amount and the empty space filled with
erilized air in such a way that no danger of fermentation is incurred.

The above points are matters of primary 1mp0rtance from an
conomical point of view, since they show that a sirup of this kind
an be made without the addition of any chemicals of any descrip-
fon, and thus no substance injurious to health is introduced into the
p. In the second place, it is demonstrated that a sirup made in
1S way may be safely kept without danger of fermentation until
Id and used. By the application of the system of establishing

es of color (described in Bulletin 93), it is possible to offer to
e trade sirups of standard color which can be guaranteed abso-
Itely pure and of the highest nutritive and condimental properties.
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a U. S. Dept. Agr,, Bureau of Chemistry, Buls: Nos, 70,75, and 93.
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It seems that the way has been opened by this experimental wor
for the gradual expansion of the industry which promises to be ¢
immense value to southern agriculturists and of the highest utili
to the consumers generally throughout the country. The people ¢
the United States perhaps more than those of eny other country us
table sirups, and especially with hot cakes which are so popular as
breakfast dish in all parts of the United States. When such ecalke
are made of the same wholesomeness as the sirups just described
rekult is one of the most nutritious and palatable forms of hot cereald
and it seems only reasonable to suppose that such food will rapidlf
increase in popular favor. .

Experience has shown that a sirup made from sugar cane can b
consumed regularly for a longer period of time than any other ord
nary sirup. Maple sirup, for instance, though eagerly consumed a
first, soon begins to pall upon the appetite. To a less degree th

_same is true of the mixed sirups that are made from glucose ani
other materials, this being the form of sirup most constantly use

The object of the final experiments was largely to confirm th
observations previously made, and to call special attention to tl
excellent quality of the product which had been developed, an
thus stimulate the production and consumption of larger quantitic
thereof.

As in previous years the work was conducted along three lines:

(1) Field work consisting of fertilizer experiments for the purpo
of developing a better and more abundant supply of cane. ‘

(2) The factory work to establish more uniformly the gener
principles which underlie the economical manufacture of the produe

(3) The chemical control of the process, including analyti
examination of the raw materials and the finished products.

AGRICULTURAL EXPERIMENT, CAIRO, GA., 1905.
SCHEME OF FERTILIZATION.

The experimental work in the field, as in previous years, was con
ducted by Mr. W. B. Roddenbery, special agent of the Department
at Cairo, Ga. )

The same scheme of fertilization was applied to two fields, A and
Field A is a good grade of pine land which has been in cultivatiof
tweaty years or more. It was planted in watermelons in 1904, a
the cane was planted on March 21, 1905. Field B is the same grad
of pine land but fresher, having been under cultivation about si
years. The cane was planted on March 23, and was cut Decemb
7 to 11. There were 63 plats in each ﬁeld each plat containing:
rows 136 feet long, making one-twentieth of an acre to each plat. Ad
unfertilized row: was. left between the plats. »



The fertilizers used in the experiment were made up according to
e following formulas, established in the work of previous years:

Normal formula for one ton of fertilizer; normal ration 1,200 pounds per acre.

| Pounds | Pounds

Ingredients. ’ per ton 1 per acre.

"; phosphate (14 per eent phosphoric acid, P:0;) : 1,200 | 720
1d cotton-seed meal (8 per cent ammonm, NHa). 400 240
rate of soda (19 per cent ammonia, NHs)..... ' 200 120
iate of potash (50 per cent potash, KsO).. ... iiiiiiiiiriiiiriicnennannnnnn. 200 120.

: Pounds | Pounds

Ingredients. per ton. | per acre.
d phosphate (14 per cent phosphoric acid, PgOs)............... =5 VI D) 0 j 1,400 840
land cotton-seed meal (8 per cent ammonia, NHs) . ! 300 180
trate of soda (19 per cent ammonia, NHg)....._.. | 100 60
jate of potash (50 per cent potash, KoO).....ooioiiiiiiiiiiiiiiiiiiiiiinnnan. 200 120

RESULTS OF FERTILIZER EXPERIMENTS.

The fertlhzers were applied, as shown in Tables 1 and 2 to both
elds A and B.

TaBLE 1.—Results of fertilizer experiment with sugar cane, Cairo, Ga., 1905.

S - — :
leggex.)er Sucrose. ngngg | Purity.
Amount of fertilizer and method of
Bielissvlon. Field | Field | Field | Field | Field | Ficld | Field | Field
A. B. A. B. A. B. A. B.
Tons. Tons. | Per ct.| Per ct.| Per ct. Per ct. |
IR lzert . 0 ..., 7.60 | 13.40 | 14.31 | 14.46 | 0.62 0.76 | 92.9 92.3
..... DRSNS Il LTt 13,40 {117.80 | 14.11 | 14.48 .83t .92 93.3' 90.0
..... EIORRE es B Lo s i 21 10060 | 118550, (414,79 | 15,16 .76 .85 | 92.5 | 93.8
L1 V. D e S R T R Ak 11.50 | 14.90 | 13.95 | 14.69 .74 .83 91.5] 95.6
RN - e i e N e I 12.25 # 13.00 | 13.85 | 15.18 .65 .60 | 93.2! 953
cn AL e T R S R LS e i 11.07 ‘ 14.52 | 14.20 | 14.79 .72 .67 | 92.6 93. 4
800 pounds normal formula; I appli-

S e e S 12.90 | 19.45 | 14.34 | 14.44 .70 771 93.0 94.5
..... B e SO i) 1955 16,001 14.30 | 15.15 S .68 | 92,2 94.2
800 pounds normal formula; 2 appli- :

L L S R e R 16.95 | 22.10 | 15.21 | 15.51 .84 .52 93.8 95.0
..... BB L e i e ien] D00TE | 17.50 | 13:86 | 14.99 .76 .72 | 89.1 92.6
800 pounds normal formula; 3 appli-

T e e S S S e 17.75 | 22.50 | 14.54 | 13.93 .69 .73 93.0 91.4

R e S S A 17.58 | 19.51 | 14.45 | 14.80 .74 ‘ .68 | 92.2 93.5
1 200pounds normal formula; 1appli- ¥ -
B B M s - - « o5 wiee e a0 s ok ale 16.95 20,80 | 14.53 | 14.00 .66 931 92.3 92,1
1,200 pounds normal formula; 2 appli- ‘

L e e R 19.55 | 25.30 | 15.13 | 14.62 .89 .81 ] 92,6 91.8
..... o o hs 2 i s e o] 28:50 | 22,55 | 14.38 |-15.28 .71 .43 1 91.1 95.3

1,200 pounds normal formula; 3 appli-

e e R A S SR SR 19.80 | 20.45 | 14.96 | 15.07 .59 6l ] 92,6 93.7
1,200 pounds normal formula: broad- |

................................. 19.00 | 15.00 | 14.30 ' 15.43 .86 .43 92.2 94. 4
..... do... 16.80 | 23.00 | 13.05 15.89 | 1.14 | .33 | 86.7 95.6
TG T R S A 19.27 | 21.18 | 14.39 1 15.05 .81 .62 913 93.5

Univ Calif -
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TaBLE L.—Results of fertilizer experiment with sugar cane, Cairo, Ga., 1905—Cominued.

Yield per Reducing |

Sucrose.

Purity.
Plat| Amount of fertilizer and method of Lt St
o Juoligatipa Field | Field | Field | Field | Field | Field | Field | Fie
A 2B A B e A B
4 | 2,000 pounds normal formula; 1appli- | Tons. ‘ Tons. |Per ct. iPer ct. Perct. Perct.
CAUION Y. iy Ve SRt o T 19.30 | 22.65 | 14.32 |....... 0,86 e . 52 90.0 1. 38
8 | 2,000 pounds normal formula; 2 appli-
cations 24,90 | 30.00 | 13.65 | 12.95 971 0.98| 889
201 s do 26.80 | 25.50 | 13.97 | 14.79 .66 .81 | 90.9 9

12 | 2,000 pounds normal formula; 3 appli-
CAUIONSEE iy = Sna ot o8 Sal e 22,20 | 25.95 | 14.50 | 13.35 J76 | 1.01| 91.7

13.67 | 15.08 199 .64 | 88.4
13.82 | 14.99 .81 .63 | 89

A VETARETE o BN N Rk o 22.39 1 23.63 | 13.97 | 14.23 .83 .81 | 8.9 91

a5 | 1,200 pounds revised formula; 1appli-

tion 5 17.80 | 22.30 | 15.00 | 13.95 .67 92| 95.5 89,
(N e (o (DN S g -/ 21,00 | 28.15 | 13.82 | 13.31 .90 | 1.10 [ 89.6
AT L | SRR W S Y ... 18,00 1 22.05 | 15.22 | 14.22 .58 .92 | 94.3 91
Abe (e o ser I LI .--] 20.35 | 20.00 | 12,74 |....... 1.16 .64 87.6 (....3
c24 |._...do... .1 22,10 | 19.85 | 14.40 | 15.43 .92 .62 | 90.0 9
da4e |..... dost = 3 50 | 23.50 | 14.55 | 13.74 .75 .78 | 92.4
= Lo Ve TR Y S C ORI T 20.29 | 22.64 | 14.24 | 14.13 .83 .83 | 91.6 90.
14 | 720 pounds acid phosphate; 1 appli-
CRUION TN TSt e A % 13.70 | 16.00 | 14.97 | 15.02 .56 .64 | 97.4 95.
15 | 120 pounds muriate of potash; 1ap-
plicAtion)y 2xs S ESY G A 14.50 | 17.40 | 14.70 | 15.66 .60 .54 92.4 95,

16 | 240 pounds nitrate of soda; 1 applica-
vlon. 2 Movazedluie o P NIERE s----) 17.40 | 18.90 | 14.88 | 14.50 .99 .73 | 97.4 91,

18 | No potash; 720 pounds acid phos-
{)hate; 240 pounds nitrate of soda;

appliedbion .2 -t A8 500 - MRS 17.30 | 21.45 | 14.90 | 14.53 .78 .69 | 97.4 91
19 | No ammonia; 720 pounds acid phos-
phate; 120 pounds muriate of pot-
ash; 1application.................. 16.30 | 19.25 1 15.25 | 15.11 .64 .55+ 93.8 9
20 | No phosphate; 120 pounds muriate of
potash; 240 pounds nitrate of soda;
l;applicaition” .. it iR Site 15.10 ( 20.50 { 13.33 | 13.54 |....... 1.08 | 79.2 85,
21 | No ammonia; 720 pounds acid phos-
phate; 480 pounds kainit; 1 applica-

tion... 12.40 | 16.40 | 14.57 | 14.88 .81 .56 | 93.6 94,
22 | No potash; 720 pounds acid p

phate; 480 pounds cotton-seed meal;

1 appliostion. . ... b L0 LTl 15.50 | 16.85 | 14.16 | 15.67 .66 .47 | 93.3 96.
25 | 480 pounds kalnit................c.oe. 10,75 | 13.12 | 13.68 | 1.01 | 1.01 | 88.5 87.
26 | 480 pounds cotton-seed meal - 16.85 | 14.54 | 14.61 .64 74| 92.3 9l1.

30 | 1,200 pounds normal formula; 1appli- 1
cation, but soda notapplied till July. 17.90 | 18.00 | 14.60 | 15.10 .87 .58 | 91.8 94.
49 | 1,200 pounds normal formula; It}pgh- |

uly..| 18.75

cation, but soda not used till | 18.90 | 14.78 | 15.22 .65 .53 | 94.2 94.
[ [
34 | 1,200 pounds normal formula; 2 appli- 1
cations; 3}-foot rowsa " 27.90 | 13.42 | 15,66 .92 .40 | 89.3 98.
AT 2N G 1 ER et FIRRe AR 0 (F A 3 <o X, | 22.40 | 13.31 | 13.88 .81 .79 89.9 91,

35 | 1,200 pounds normal formula; 2appli- | |
cattons; 5-foot rows -.| 16, 17.70 | 13.41 | 14.69 .96 .65
ABFrasL N D By, St r i S5 M AL L M L 17.80 | 14.13 | 13.53 .73 .02

36 | Ribbon cane; 1,200 pounds normal
formula; 2 applications............ 17.75 | 16.40 | 13.85 | 14.72 .89 .64 | 87.3 95.

37.| 24 bushels cotton-seed; 720 pounds |
acld phosphate; 120 pounds muri- |
ate of potash; 1 application . _..... 20.65 | 19.80 | 14.16 | 14.96 .91 .57 | 91.6 96,
38 | 57 bushels cotton-sced; 720 pounds |
acid })hosphat(‘: 120 pounds wmuri-

ate of potash; 1 application ....... 24.95 | 21.45 | 13.66 | 13.07 .92 .99 1 90.1 86.

@ In addition, 100 pounds soda in June, and 100 pounds in July.
b In addition, 200 pounds of soda in June.

¢ By error put in 4-foot rows.

d Added nitrate of soda in July.
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s [.—Results of fertilizer experiment with sugar cane, Cairo, Ga., 1905—Continued.

Yield | Redueing ;
=4 : izl'(reP" Sucrose. fﬂgﬁ"‘g Purity.
mount of fertilizer and method of
application. Fiel

| A

d| Field | Field | Fleld Field | Field | Field | Field
RSAR IS el SAlS R hOAE L B

‘-Double dphosphate (1,440 pounds); 120
pounds muriate of potash; 240
ounds nitrate of soda; 1 applica- | Tons. Tons. |Per ct. Per ct.‘Pcir ct. Psrs%t.

26,90 I 21.40 | 13.35  14.45 05 89.5 93.5

' Double potash (240 pounds); 720
 pounds acid phosphate; 240 pounds A
) mitrateof'soda._....................| 19.50 19.45 | 12.95 | 13.96 | 1.18 .98 | 87.8 89.7
Double ammonia (480 pounds nitrate '
of soda); 120 pounds muriate of pot-
ash; 720 pounds acid phosphate..... 19.50 | 17.80 | 13.26 | 14.56 | 1.04 W77 | 86.4 94.1
I

720 pounds acid phosphate; 1 applica-
L AR R R s e e .. 13.15 | 14.00 | 13.36 | 15.08 .74 .58 | 90.4 94.2
| No phosphate; 120 pounds muriate of | |
otash; 240 pounds nitrate of soda; |
Fapplication ........................ 1 18.50 | 21.50 | 14.18 | 14.38 .75 .75 1 91.6 91.1
Double phosphate (1,440 pounds); 120
pounds muriate of potash; 240
pounds nitrate of soda; 1 applica- |
i e e 20.70  23.15 | 13.26 | 15.00 .97 .62 | 88.6 95.2
180 pounds acid phosphate; 120 pounds |
muriate of dpotash; 240 pounds
nitrate of soda; 1 application...... | 21.05 | 16.55 | 13.98 | 14.34 .90 .80 | 89.7 91.6
360 pounds acid phosphate; 120-pounds | .
muriate of potash; 240 pounds ni-
trate of soda; 1 application......... 18.85 | 16.90 | 13.88 | 13.11 .84 .99 | 845 85.0
1,080 pounds aci Fhosphate; 120
pounds muriate of potash; 240
pounds nitrate of soda; 1 applica-
L R R SR AR Ir Y 19.75 | 19.75 | 13.07 | 14.50 | 1.15 .81 | 89.7 91.1

30 bushels cotton-seed; 1,000 pounds
acid phosphate; 120 pounds muriate
of potash; 1 application........... 21.75 | 17.50 | 13.95 | 14.79 50,63 E Ot WIL D) 92.5
30 bushels cotton-seed; 1,000 pounds | ’

acid phosphate; 120 pounds muriate
of potash; 100 pounds nitrat> of
soda; b 1 application............... 18.80 | 23.45 | 13.41 | 15.18 .97 .55 | 89.9 95.3

e e ——,

< :

4 180 pounds acid phosphate; 120 pounds
| muriate of potash; 240 pounds ni-
35 trate of soda; 1 application......... 16,50 | 18.10 | 14.22 | 13.34 .83 .99 | 88.8 8.2

360 pounds acid phosphate; 120 pounds

.q muriate of potash; 249 pounds ni-
|

|

|
trate of soda; 1 application......... 16.50 | 19.75 | 13.64 '13.17 .98 | 1.15| 8.0 87.4
1,080 pounds acid phosphate: 120
pounds muriate of potash; 240
pounds nitrate of soda; 1 applica-
L S o R R R R 17.00 | 23.25 | 13.08 | 14.77 .89 .59 89.7 91.4

30 bushels cotton-seed; 1,000 pounds
acid phosphate; 120 pounds muriate
of potash; 100 pounds nitrate of
L moh b o 21.25 | 22.00 | 13.77 | 14.72 .94 .78 | 89.6 94.6
| 30 bushels cotton-seed: 1,000 pounds
| acid phosghate; 120 pounds muriate
of potash; 100 pounds nitrate of
T A R O oo 0 21.05 | 22.25 12,48

LT S e AR SR 1816 | 19.17 | 13.99

14.88 | 1.29 72| 84.5 98.0

14.52| .87| .74| 90.3| 922

he figures given in Table II, averaged and arranged to show the
ects of varying amounts of fertilizers, will be discussed in connection
h the summary of the four-year experiment. It should be noted,
wever, that the analysis of the samples of juice sent to the Bureau
Chemistry. by Mr. Roddenbery on December 29 was not completed
1 March owing to pressure of other work, and it seems probable
6662—No. 103—06—2
Univ_Calif - Digitized by M
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that the exceedingly high purities may be to some extent due to
of liquid from the bottles during the two months storage, altho
the containers appeared to be tightly stoppered.

In the following table the tonnage results have been arran
and averaged so as to make possible a comparison of the yi
obtained with the same amounts of fertilizer and varying method
application.

TaBLE I1.—Yields obtained by varying methods of application of fertilizer, Cairo, Ga.,

Pl 1 Yield per ac
N?)t ' Amount of fertilizer and method of application. e 7
|

A T T et e o R e e e e o P Sy D P E | 11,07

One application:

2 800:pounds normalformula’. . 2o st ice  de Lo r g e SO e et e e, [ 16.23
31 | 800 pounds normal ORIl .t 5 e & S o ST T SRR R e 5 e e ;
3 1,200 pounds normal formula 16.95
4 2,000 pounds normal formula 19.30
Average. I s e e e N SR T SRR 17.72
Two applications: {
6 800: pounds normal formitla .. o . Lo teai s st e e e oo e ST s e R 16.95
27 800'pounds-normel formula .. .o . o5 Lt e Se T e s e 3 20.75
7 1,200 Pounds'normalfosmmlase: (x4t £ ot Soalo 0 I s oot 19.55
28 1,200- pounds:normal fORMEIA, 54 tet thns o o308 shin s s s e R 23.50 |
8 2,000-peunds normal formula s o . &5 LD ERa Lt lean Lt sarish S o 24.90
29 21000 poundsnormalformula . Tl LU TS L A Lo e e et 26.80
AWECTAGE 2 155wty saris ot A o o o b e Tl 0 & M S50 0 D05 o e e R [ 22.08
Three applications:
10 800 poutids normal.formiutla oo fuT URR Bkt ar LN SN U S e St e n IO 17.75
11 1,200 pounds normal formula.. 19.80
12 2,000 pounds:mormaliformula . b w i te il e S el e e Seieamiaatal s 22.30
ANOTALZE Lo ot g m vt e 2 o M T il s 5 20 e o i SIS SR e 19.95
One application:
< 3 1, poungs nermaldermular.. . Se 8N ta: S SIS s s S A Y 16.95 |
4 2:000'pounds-normalionmua .. ot S 3 St oneTh S Dle it R ISl 19.30 |
U T L e e i S R o TR POt 0 & odor 18.10
Two applications:
7 1,200 pounds normal formula..........cooiiiiiiiiiiian... 3 R S a0 19.55
28 1,200 pounds normal formula. . 23.50
8 2.000 pounds normal formula. . 24.90
29 2;,000:pounds norMmalformuila .. el .. Sia Al e Tl . P i Pk 25.80
ATORREE G 52 FLath B headda s g RS S-St - S, Sl i WP St S e Sl 23.44
Three applications: 01
11 12200 podnde T IMBT HOTITIN - < L e 82 5000 2 54 L2 o 0aa AT 2E S v e Sig oa = 19.80
12 2,000 povmds normal formule . c3e e Ll AR TS e Lo 1 oe LN 22.30
AVODEORY S48 20 T AR P8 St ot e b PRI Ser e § o et ¥ 21.05 |
Broadcast: 2 |
32 1,200 pounds-normal Lormule i ool Seiaitsl L 3050 e sl s L S A | 19.00
33 2,000 pounds normal formula. . 19.55 |
43 1,200 pounds normal formula. . 12.80 |
44 2,000 pounds normal formula.................. R P T S Pt 21.50 |
o TS PR R R I R T, YA B s TR oo By 0 e, 5 g ! 19.21
|
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FLORIDA CANES.

It is interesting to compare the canes of Georgia with some grown
low the frost line in Florida. The figures given in the following
able show that in southern Florida, where the canes continue to grow
roughout the winter without being frost-bitten, they attain a
emarkable degree of sweetness. There is a minimum quantity of
lucing sugar present which probably would be indicated as zero by
e ordinary volumetric method. It may be considered that the
1ounts of redueing sugar obtained in the mature cane were in most
ases due to the action of the reagents upon the cane sugar. In other
ords the canes have apparently attained their normal maturity.
The increasing richness of the canes is shown by comparing those
arvested in March with those from the same locality analyzed in
ovember. The eane received on November 11 contained 13.50 per
ent of sucrose, while the canes from the same locality received on
arch 31, and cut probably three days previously, contained 20.90
er cent of sucrose. The purity of the juiee received on November 21
79 per cent, while that of the juice received on Mareh 31 is 91.30
r cent, the richest cane ever analyzed in this Bureau. 2
Canes of this degree of richness would be of exceptionally fine qual-
ty for sugar making, but it would be rather difficult to make a sirup
rom them which would not crystallize. In other words, the ordinary
version from evaporation would scarcely be sufficient to prevent
rystallization of the finished product.

TABLE III;—AMlyses of Florida canes.

A : Reduc-
. Description. Date. Sucrose. ing Purity.
T sugar.

| Per cent.| Per cent.
13.50 0. 3!

Nov. 21,1905 | 0 79.00
...| Feb. 19,1906 15.60 .24 87.20
) P (o] et 17.65 .26 89.40
Mar. 8,1906 15.00 .14 88.20
..... 058 8.5% 16.40 .15 89.60
Mar. 31,1906 16.50 .10 86.00
..... o.......I 20.90 .22 91.30
; a Grown by H. L. Abel at Terra Ceia.
é TECHNICAL CONTROL OF THE FACTORY.

The operation of the factory was under the control of Mr. G. R.
oumans, special agent, assisted by Mr. Arthur Given, in charge of
e chemical work and technical control, and by Mr. O. P. Angelo.
he following extracts from the report of Mr. Given, together with
he analytical tables showing the quality of the products obtained
d the quantity of juice and sirup produced, set forth the main
ints in the season’s work,

—g



12

IMPROVEMENTS IN THE FACTORY.

The making of the necessary changes and improvements in tl
experimental sirup factory at Wayecross, Ga., for the season of 19
was begun on October 1. The changes and additions made were.
follows: y

(1) An additional high-pressure evaporator like the one already in use, except that it h
eopper.coils and stuffing boxes.

(2) Copper coils for the evaporator with stuffing boxes like those on the low-pressu
evaporator.

(3) A large steam trap for each of the high-pressure evaporators and for the high-pr
sure coil of the low-pressure evaporator.

(4) Two of the traps displaced by the changes named above to be used on the clarifie
giving each clarifier its own trap.

(5) The sewer relaid, using 6-inch pipe from the junction of the two 4-inch lines to t
street sewer.

(6) The fire-brick lining of the front of the fire box of the old boiler taken out, relaid, a
secured so as to be permanent.

(7) A centrifugal oiler applied to the engine crank, to prevent its heating as it d
with the oil cup in use.

(8) A hood built over the feed-water tank, and an opening made in the side of the buil
ing to permit the escape of steam from the heated water, so that it would not rise in the n
shed, rusting the shafting and pulleys and making the belts slippery.

(9) The light galvanized-iron pipes leading from the clarifiers to the settling and se:
tanks replaced by standard 3-inch galvanized-iron pipes. ¢ = .

(10) Two leaks in the low-pressure ev aporator stopped.

(11) A leak in the lining of the same evaporator stopped.

(12) An awning crank, ratohet, and hangers for raising the roof of the ventilator.

(13) The mechanieal straicer, materials for which were on hand, put in and connec
with both rotary and steam pumps.

(14) The engines and pumps put in order to begin work.

In addition to these changes, which had been recommended at t
close of the work of the preceding year, two other improvements we
made: (1) The 1}-inch reducing valve on the steam pipe leading fro
the main steam pipe to the low-pressure receiver was removed and
2}-inch valve substituted, the remainder of the line being enlarg
accordingly; (2) the back pressure valve on the receiver, which h
always given trouble, was replaced with a superior valve. Some
the changes recommended in the report of the previous year we
not made, as the expense entailed did not seem to be warranted for t
conduct of the last year of the experimental work.

The new ¢vaporator was installed on the third floor of the factor
where space had been provided the year before, the only change n
essary being the moving of the pipe-room door to the opposite side
the room. The new stuffing boxes and coils were placed in the
high-pressure evaporator and both high-pressure evaporators ga
excellent service throughout the season. As the new evaporator w
much larger than the old one, it was possible to keep pace with t
mills,except when time was lost by ‘thé necessityof bmhng off the coi

{
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hen the old evaporator was called into use. In like manner the
mall evaporator was used to supplement the low-pressure evaporator
ader the same conditions, thus saving much time. All the various
tings required for the other work proved entirely satisfactory, and
e steam traps for the high-pressure coils removed the condensed
ater without difficulty under all conditions.

All of the alterations in the factory were completed by November 1,
nd Mr. Youmans began the grinding of the cane on the morning of
ovember 3. :

MANUFACTURING AND ANALYTICAL DATA.

‘The cane was much like that of former years, both in appearance and
richness. The sirup produced, however, was much more uniform-
quality, owing probably to a more careful attention to details in its
anufacture along the lines indicated by the experiments of the three
teceding years. The sirup was much darker in color than that pro-
ced in 1904, and no explanation of the difference was discovered.
t was thought that it might be due to the redissolving of a part of the
um, since the filters were not used, but this explanation proved
adequate, as a run with the filters was made and the filtered sirup,
thile perfectly clear, was no lighter than the unfiltered.

On November 28 the work on the Youmans cane was completed
nd the factory was operated by Mr. W. J. Smith until December 7,
aking up about 4 acres of cane into sirup. The analytical work on
he juices produced from the Waycross cane was all done at the factory
nd the results are given in Table IV. The figures in this table for
ice and sirup produced from the Youmans cane are averaged by
ns; that is, they are divided into periods at the end of which there
no juice or semisirup in process of manufacture; and all the fin-
ed sirup was either packed or was measured in the tanks and de-
icted from the next run. The tons of cane used are calculated from
le number of tanks of juice obtained, 1} tons producing one tank of
ice on an average, as determined by the experiments of the preced-
g years. While some of the juice records are known to be exact the
t that there are discrepancies between the amount of sugar in the
ice and the total sugars in the sirup produced from it indicates that
e grinding record (number of tanks of juice) was in many cases
verstated. This explanation is the more probable as this record
of necessity left in the hands of the clarifier man, and this position
as filled by three different men during the season.

The record of the amount of sirup produced is accurate and shows
) excellent average per ton of cane. If the supposition that the
mount of cane used is overstated be correct this average should be
ill higher. The working of the factory showed uniform improve-
ent over that of the preceding years. With only twenty-five days
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grinding, 12,240 gallons of sirup were produced from 560 tons of cane,
an average of nearly 22 gallons per ton, which is 2.4 gallons per ton
more than was obtained in 1904, although the cane of 1905 was
slightly less rich than that produced in the preceding year (1905,
11.16 per cent of sucrose; 1904, 11.65 per cent). The daily produc-
tion averaged 22 gallons of sirup more than was made in 1904. The
best 5-day run in 1905 gave 600 gallons of sirup more than the best
run of equal length in 1904 and produced the same number of gallons
per ton. "

ANALYSES OF JUICE FROM WAYCROSS CANE. ]

The manufacturing and analytical data on the juice and sirup pro-:
duced from the cane of Mr. Youmans and that of Mr. Smith in the’
season of 1905 are given in the following table:

TaBLE 1V.-—Analyses of juice and amount of sirup produced, season of 1905.

CANE OF G. R. YOUMANS, WAYCROSS, GA.

Date of [ 1 Redue- '
Serial No. grind- | Cane. | Juice. Density.i Suerose., ing Purity | Sirup.
ing. | i l sugar. i
A e b 1R P S SRR ARILE
[ { 5 I |

1905. Tons. ' Gallons.| °Brix. Per cent. Per cent.| Gallons.
1013 1,665 145 | 108 262 745
16.87 2,775 15.0 9.9 2.14 | 66.7 315
25.88 4,255 15.1 9.5 20 4 l 62.3 420
21.37 3,515 15.4 ‘ 10.9 2.61 70.8 | 595
24.75 4,070 15.2 Spoiled before analysis. | 350

27.00 4,440 14.0 = Spoiled before analysis. i
6.75 1,110 13.7 ! 11.0 2.14 | 80.3 420
|
|

DOPBA 8. B2 o I 5 Tl Bale a3 132.75 215880 (o5 e At ) Lt S e 2,695
Daily average....... - 18.96 3,119 14.85 | 10.38 2.53 | 68.5 385
Situptper tonzofeang Haecin s | F-ttn oo Soge so g Bl e 270 Dadls 5o gl Rt D L S 20.
27.00 4,440 14.4 9.7 i 2.48 | 67.4 | 350

| 25.88 4,255 14.6 10.8 2.16 | 74.0 i 350

11 28262:05,5:3,885 | 16:00 1 1 AD3ugl 52,94 | T8y 735

| 23.63 3,885 14.7 1.2 2.86 | 76.2 350

1 27.00 4,440 14.6 10.2 2.42| 70.8 525

15.75 2,595 I 12. 86 T8t 2.50 | 65.6 | 660

Mpth1 Sk LV ase T R ) [142.88 | 23,500 [......... BB T B2 Ll 2,970
Daily average....... . 23.81 3,917 | 14.45 10.33 2.44 | 71.8 495
Sirup per ton of eane.|.....oeuoleeeeniiifoueiacaans Jo TN DR WL e 20.

Total...
Dally average. ..
Sirup per ton of cane.|

SOONTES ST Lo B S L | Nov. 25 | 23.62 3,885 149 ;1.0 1.81 | 7.2 | 490

Sirtp per ‘ton of gl 2. Sl et i i il BT S DS B s S e oS Bl el
b 1) PR R S e e 0% 1R { Nov. 27 / 28.13 4,625 14.2 10.2 2.01 | 71.8 350
3 RIS S B 4 S | Nov.28 ' 33.75 5,550 14.4 10.4 I 1.89 [ 72.2 895
Total. AL I8 2 Ty & Nl S LR E e A S R L P AT
Dally average.......

Sirup per ton of eane.

General total........ [..........
General average......|ccccoen...
Average amount of |
sirup per ton of cane REREEATT FROR (O PR RPERts) (TSRS S PRRrrt (PSSt Tt

| | ! {
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ABLE IV.—Analyses of juice and amount of sirup produced, season.qf 1905—Continued.

CANE OF W. J. SMITH, WAYCROSS, GA.

Date of \ Redue- |
Serial No. . grind- | Cane. | Juice. Density. Sucrose.| ing ' Purity. Sirup.
ing. | sugar.
1905. Tons. | Gallons. | °Brix. Per cent..l’er cent. | Gallons.
.................... Nov. 29 | 23.62 3,885 16.8 14.0 1.29 = 83.3 315

Dee. 1 21.38 3,515 16.7 \ 13.6 1.45  81.4 ] 770

Daily average. ... ...
Sirup per ton of cane.

Daily ':i\iééuge .......
Sirup per ton of cane.

-~ QGeneral total.........
General average for

BWORNNS ... ...
Sirup per ton of cane.|..

| |
| 559.69 92 08 Tl - g N 3T BT ARGy e sl SIS 12,240
. 22.39 3,681 15.07 11. 16 2.15| 73.63 489.6

-

~ An inspection of the table shows that the average amount of cane
ground daily was 22.39 tons. Probably ten hours would be a high
ﬁ:_erage for the length of time the mill was running daily, which
|| makes an hourly average of 2.24 tons. The largest amount of cane

End was on the 23d of November and again on the 28th, when
the mill ran the full day, about eleven hours, grinding 33.75 tons.

It is evident that the greatest economy in the operation of a fac-
tory of this kind can only be secured when it is run continuously
day and night. There is a great expense for fuel and labor attend-
ing the closing down of a Tactory in the evening and bringing it
again into action in the morning. -

The average quantity of sirup per ton of cane was 21.31 gallons
0§ Mr. Youmans’s cane and 24.64 on Mr. Smith’s cane, and the
average for both for the whole season is 21.87 gallons. The aver-
\ge percentage of total solids in Mr. Youmans’s cane for the season
ié::14.80, the average percentage of sucrose 10.72, the average per-
centage of reducing sugar 2.25,and the average purity coefficient 72.25.
1 For Mr. Smith’s cane, which was very much richer, the average
percentage of total solids is 16.69 per cent, the average percentage
of sucrose 13.50, the average percentage of reducing sugar 1.59, and
the average purity coefficient 80.84. It appears that the cane fur-
nished by Mr. Smith would be of excellent quality for the manufacture
of sugar, and with the use of the best modern methods would yield as
much as 220 pounds of sugar per ton.

4

E
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For the two lots of cane, covering the entire run of twenty-five
days, the average percentage of total solids is 15.07 per cent; of
sucrose, 11.16; of reducing sugar, 2.15; and the average purity coeffi:
cient 73.63.

ANALYSES OF SIRUPS AT EXPERIMENTAL FACTORY, WAYCROSS, GA
SEMISIRUPS.

The average composition of the semisirups as shown in Table
gives a general indication of the degree of concentration. The low=t
est percentage of total solids is found in No. 4003, namely, 38.4 per
cent, and the highest in No. 4009, namely, 55.5 per cent. The tota
solids in all of the semisirups analyzed average 48.2 per cent.

The lowest sucrose in the semisirups occurs in No. 4003, 30.19 per
cent, and the highest in No. 4008, 46.56 per cent, the average amoun
of sucrose being 38.37 per cent.

The smallest amount of reducing sugar in any of these samples ig
found in No. 4008, namely, 5.06 per cent, and the largest amoun
in No. 4007, namely, 10.17 per cent. The average amount of redu
ing sugar present is 7.74 per cent. The percentage of inversion ¢ is
greatest in sample No. 4007, 9.30 per cent, and least in No. 4011
namely, 1.09 per cent.

The semlslrups were not all sub]ected to analysis, but the figures
given in the table show the general character of these products
It is evident, by comparison with the figures given for the juices
and the completed sirups, that nearly all of the changes effecte
take place during the conversion of the semisirups into sirups, there
being comparatively little difference between the composition o
the juice and of the semisirup.

TaBLE V.—Analyses of semisirups at the experimental sirup factory, Waycross, Ga., 1905.

l ! & Total
Serial No. Date. |Density. | Sucrose. Rgﬂgﬁng I;;:)gr- Sut%%;li
[ | solids.
YT LB g fre i1 NE 3
£ °Briz. | Per cent.| Per cent.| Per cent.| Per centa
2l 43.4 33. 87 7.92 3.96 96.
22 45.7 35.70 8.15 3.44 95.95 |
o 28, 38.4 I 30.19 7.10 3.76 97.11
.24 48.3 36. 47 9.38 7.49 94, ¢
.25 49.0 39. 02 7.34 1.91 94.6
. T 51.4 l 39. 65 9.07 2.48 94.7
. 28 46. 4 [ 32.99 10.17 9.30 95.0
. 20 52.8 46. 56 5.06 1.22 97.77
1 55.5 45.21 8.94 7.29 97.5¢
6 50.0 40. 68 6.63 1.63 04,
7 49.8 | 41. 69 6. 41 109 96.
}
...................................... .2 38.37| 7.74| 395 968

aU. S. Dept. Agr ., Bureau of Chemlstry, Bul. 93, p. 66, formula for calculating per=
.centage of inversion.

e iimeiiy
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! TasLe VI.—Analyses of sugar-cane sirups at experimental sirup factory, Wayceross, Ga., 1905.

1

] Total
A Date of H
Serial Col- | % v § Reduclng Inver- |sugarin
8o, |or. Appearance. Iggt'glrlo | Dens:ty. ' Sucrose. sugar. Mg e T6tal
B sol/ds.
bl e b 5 Aot vel WAL AN
1905. ° Briz. | Per cent. |Per cent. | Per cent.| Per cent.
3977 | 16 | Bright, many fine particles..| Nov. 4 76.8 45.20 27.47 22.75 93.32
~ 3978 | 16 | Bright, fewer part cles. ..... Nov. 6 75.7 38.77 34.34 30. 65 96. 58
3979 | 15 -do Nov. 7 75.7 43.36 29. 14 25.08 95,77
3980 | 15 .| Nov. 8! 76.8 43.54 BRSBOE (L ottt oo oo 93 52
3081 | 14 Nov 759 259 21.00 ... 92.05
3082 | 16 Nov. 10 75.5 39.73 31.02 31.98 93.71
3983 | 14 do Nov. 18 |  75.7 490.75 | 22,61 13.20 95. 59
3084 | 14 Brlght full o ? Nov. 14 76.2 48,77 24,34 18.35 | 95. 95
3085 | 13 | Fairly brlght ull of specks.| Nov. 15 76.2 |° 49.38 | 24.04 18.72 | 96.35
do 16 76.8 41,23 31.53 28.04 | 94.74
17 76.8 46.28 24,34 18.30 91,95
18 76.8 45.15 23.89 14.64 90. 00
3988 | 16 | Fewer particles.............. Nov. 20 75.6 48.70 19.53 15.59 | 90. 22
53090 | 16 | Bright and clear, few specks.| Nov. 21 76.2 47.17 { 23.45 20.29 92. 68
53091 | 16 |..... O L S e o2 TS S, Nov. 22 75.1 46.28 22.10 19.16 91.05
53992 | 14 | Bright, full of specks.. .| Nov. 23 76.2 43 28 27.47 | 26.54 92.85
©3993 | 15 | Bright and quite clear, ‘8 foew.| Nov. 24 5.7 44.29 25.64 } 25. 66 92.38
53994 | 15 | Bright, full of specks........ Nov. 25 75.1 49.24 19.23 15.65 91.30
€3995 | 16 | Absolutely bright and clear.| Nov, 27 75.7 48.82 18.85 | 13.15 89.39
53996 | 11 | Fairly bright, fairly clear...| Nov. 28 75.1 45.45 23.17 21.00 91.37
53997 | 13 | Fairly brl%;)t full of specks Nov. 29 74.5 53.76 16.72 16.05 94, 60
53098 | 11 | Muddy, full of specks.. Dec. 1 73.4 49.60 18,48 18.66 92.75
53999 | 13 | Bright and clear, some specksl Dec. 6 75.7 46. 40 23.74 . 56 92. 66
54000 | 12 | Bright, full of specks ........ Dee. 7| 74.6 48.55 | 21.37 | 20.05 93. 86
i AVOrage....c.i.o.ooi- i .......... 75.73 | 46.05 24.49 21.69 93.11
! i )

a Slightly scorched.
b Semisirup strained through double cheese cloth.
¢ Semisirup filtered in a sand filter; see Bul. 93, p. 51.

FINISHED SIRUPS.

Table VI, showing the composition of the finished sirups, is of great
interest. The density of the finished sirups, is quite uniform, che
smallest percentage of total solids being found in No. 3998, namely,
73.4 per cent, and the highest amount being found in Nos. 3977,
3980, 3986, 3987, and 3988, namely, 76.8 per cent. The average
total solids in the finished sirups is 75.73 per cent, showing an aver-
age water content of 24.27 per cent.

The smallest quantity of sucrose in the finished sirups is found in
No. 3978, namely, 38.77 per cent, and the highest quantity in No.
3997, namely, 53.76 per cent. The average amount of sucrose in the
finished sirups is 46.05 per cent. The smallest quantity of reducing
sugar is found in No. 3997, namely, 16.72 per cent, and the highest in
No. 3978, namely, 34.34 per cent. The average percentage of reduc-
ing sugar is 24.49 per cent. The percentage of inversion, calculated
accordingly to the formula given in Bulletin 93, is smallest in No-
3995, namely, 13.15 per cent, and the highest in No. 3982, namely,
31.98 per cent. In two instances the percentage of inversion was not
calculated.

The ratio of the total sugar to the total solids shows a comparative
freedom of the finished sirups from soluble products other than sugar.
The smallest ratio of total sugar to total solids is found in the case of

6662—No. 103—06——3
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No. 3995, namely, 89.39 per cent, and the highest is found in No.
3978, namely, 96.58 per cent. Thls sample therefore may be con-
s1dered as being more nearly pure sugar and water than any other of [
the samples produced

SUMMARY OF FOUR-YEAR EXPERIMENT IN FERTILIZATION OF
SUGAR CANE, 1902-1905.

EXPERIMENTAL FIELDS.

The experimental work on this subject having been concluded, it
is desirable to compare the data for the four years in order to get a
view of the general effect of the different methods of fertilization
upon the yield of cane and upon its relative content of sucrose and
reducing sugar. The two fields on which the experimental cultures
were made are designated as A and B. The fields marked A and B,
"however, were not the same pieces of land, except:for the years 1902
and 1905. The fields marked A and B for 1903 and 1904 were differ-
ent pieces of land. Therefore no direct comparison can be made
between fields A and B for the whole period, but only for the years
1902 and 1905. ;

Field A, for 1902 and 1905, is an old field continuously in cultiva-
tion for twenty years, of a sandy soil, containing very little plant
food other than that supplied by the fertilizers. Field B is a land of
similar composition, but only in cultivation six years, and therefore
contains considerably larger proportions of plant food than the older
field.

THE FERTILIZERS USED.

Before beginning the comparisons it is well to submit a table show-
ing the average composition of the fertilizers used during the time of
the experiment. This table contains the average composition of the;
fertilizers by direct analysis for the years 1903 and 1904. A direct
analysis of the fertilizers used in 1905 was not made, but as the fer-
tilizers were of similar character they do not differ materially from the
average of the three years, which is contained in the following table:

TaBLE VIL.—Average analysiz of fertilizers used in experimental work in 1902-190}.

Phosphoric acid (Ps0s). Nitrogen
-—e—————————| Potash | asam- &

(K:0) monia

Fertilizer. f
.’I‘oml. A\'alluble.l Insoluble. | (NHy). ||

Per cent.| Per cent. | Per cent. | Per cent.
Acld phosphate. s.. .. loacosotadh S il ooy e 2 |
Qofton stedl 2 5 . o I S S B T ol b Tty S Rt VA AR
Cotton-seed meal. - r
Ramiv. .. 3000 58 I
MUTISte of DOVAMY s 5%, sl 2. 2.t d el et s allinn s Tt s MR S T
Nitrate'of-satas . oo . A0 00, o e T e A A e e m e a

Normal formuila. . s o X e das etali
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THE RESULTS SECURED.

Having ascertained from the foregoing table the character of the
fertlhzela used, we now proceed to compare the results of the four
years’ work by bringing into tabular form the data obtained in the
analytical and field work for the whole period. These data are
arranged by bringing together into one expression all similar data for

the- four years wherever direct comparison was possible, and for
~ shorter periods of time where no direct comparisons were possible
- during the whole period. The average yield for 1902 and 1905
‘ _rimmediatrely follows that for the whole period of the experiment.

N TABLE VIII.—Comparative statement of yield of cane lands with different fertilizers, and
quality of cane produced, Cairo, Ga., 1902-1905.

o> NO FERTILIZER.
-
e Plat { Yield per acre. \ Suacrose. Reducing sugar.
Year. 2 i iy —_—
No. | Field A. | Field B. | Field A. | Field B. | Field A. | Field B.
Tons. Tons. | Per cent.| Per cent.| Per cent. Per cent.
e R R 24 9.12 12.00 15.72 14.17 0.44 121
e e 1 4.75 2.30 8. 40 7.00 1.45 | 1.34
5 7.15 4.35 8.40 9.60 1.92 1.82
9 5.25 3.05 9.50 7.00 1.90 1.34
: 13 2.90 2.95 7.90 7.90 1.70 | 1.58
17 11.35 3.15 10.30 9.50 1.92 | 1.40
23 7.75 2.25 10.60 6.20 142 | 1.47
30 1.30 3.15 7.90 7.00 1.70 | 1.34
2 3.25 2.85 7.90 7.00 1.70 | 1.34
e S et ol (EE 5.46 3.01 8.8 | 7.65 171 | 1.45
R S 1 12. 40 4.60 14.38 12.36 1.08 | 1.53
g 17 17.45 2.50 12.98 12.98 1.28 | 1.75
23 15.15 6.90 14.31 11.47 1.00 | 1.33
y 42 18.30 3.55 14.61 12.43 1.05 | 1.78
3 ST RNl 15.83 4.39 14.07 12.31 1.10 | 1.60
e S 1 7.60 13.40 14.31 14. 46 62 | .76
4 17 13. 40 17.80 14.11 14.48 83 .92
1 2 10. 60 13.50 14.79 15.16 .76 .55
2 | 42 11.50 14.90 13.95 14.69 .74 .53
- | 63 12.25 13.00 13.85 | 1518 .65 .60
3 Average.......... | 1o7| 14s2| 14| 1479 72 | 67
! General average. .. 9.53 7.01 11.88 1.03| 123 1.26
. Average, 1902 and 1905 10.75 14.10 14, 46 14.69 67 | .76
& 1
3
& 800 POUNDS NORMAL FORMULA; BROADCAST.
3
e R R R ! 31 7.20 7.95 9.8 | 10.60 | 158 1.30
E & [t ¥ |
12 800 POUNDS NORMAL FORMULA; 1 APPLICATION,
9 16.88 25.76 15.03 14.09 0.53 1.04
2 11.15 14.27 10.60 11.00 1.41 1.57
2 24.75 14.30 15.18 14.45 .85 .82
31 23.20 15.55 14.76 13.82 1.02 1.16
2 12.90 19. 45 14.34 14. 44 .70 .77
31 19.55 16.00 |~ 14.30 15.15 .73 .68
General average 17. 56 14.04 13.83 .87 1.01
- Average, 1002-803-1905~+ v e 20.40. L. 14.56 | 14.56 4 Aﬁ5 ok 80583
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TaBLE VIIL.—Comparative statement of vyield of cane lands with different fertilizers, and
quality of cane produced, Cairo, Ga., 1902-1905—Continued.

800 POUNDS NORMAL FORMULA; 2 APPLICATIONS.

Yield per acre. Sucrose. Reducing sugar.
e Plat S T ST S A S
No- | pield A. | Field B. | Field A. | Field B. | Field A. | Field B.
Tons. Tons. |Per cent. Per cent.| Per cent. Per cent.
10 21.48 28.32 15. 58 14. 68 0. 44 0.92
6 13. 45 10. 55 9.20 10.00 2.00 1. 58
27 17.25 10. 65 10.20 | - 10.05 1.69 1.28
6 20.35 11. 45 14. 86 15.06 .94 .9
27 20.25 18.65 14.24 | 14.58 1.20 1.
6 16.95 22.10 15.21 15. 51 .84 4
27 20.75 17.50 13.86 ©14.99 .76 o
- General average............. 18.64 17.03 13.31 13.55 1.12 1.0
Average,1902 and 1905. .. .... TP 19.73 22.64 14.88 15.06 .68 | .72
{ |
800 POUNDS NORMAL FORMULA; 3 APPLICATIONS.
9.50 I 10.90 9.10 1.79 1. 48
17.50 | 15.16 14.08 .87 1.0
22.50 l 14.54 13.93 .69 .7
16. 50 13.53 l 12.37 1.12 1.07
0.40 0.8
1.40 1.6
.86 .4
1.14 F-
General average........c....jeec... 16.97 18.48 13.54 14.27 .95 8
Average, 1902 and 1905............. 18.59 21.63 14.52 15. 43 .80
1,200 POUNDS NORMAL FORMULA; 1 APPLICATION.
|
2 20.56| 2764 1551 1510 0.5 0.8
s I B 710 D Bt ST 1 I e 1. 5350 0 el
3 ‘ 28.00 17.50 14.76 14.32 .95 13
32 27.90 18.95 14.33 14.08 1.09 1.
30 26. 55 21.70 13.85 13.88 1.23- 1%
3 16.95 20. 80 14.53 14.00 .66 .9
] 30 17.90 18,00 14. 60 15.10 .87 4
49 18.75 18.90 14.78 15.22 .65
General average.......coeeuufeen..n ’ 21.07 19.73 14.06 14.53 .94 | .9
Average, 1902 and 1905 N e 18.54 21.34 14.86 14. 86 67 . 8
1,200 POUNDS NORMAL FORMULA; 2 APPLICATIONS.
1902..... e o 2 bR fanlo et -y 3, 20. 36 28.72 15.66l 15.56 0.44 0.7
1908 ... ... . o S oS R S, SR V4 13.30 18. 15 9. 80 10. 70 1.92 1
28 13.50 13.60 10.20 10. 60 1.66 1. 4
34 12.75 11.00 11. 40 10. 60 1.24 1.
35 10. 60 11. 40 10.80 | 1110 1.60 18
It Rl A PR ARl & TR o 7 22.90 18. 60 4 5 .94 1.
28 26.05 20. 80 1.00 1.5
34 27.10 21.00 1.51 1.6
35 23.70 15. 15 1.42 |....-. 5
36 2004, oAl 1.49 1.
I SO E AT B CUOOR ey XA, rl 7 19. 55 25.30 .89 . 8]
28 23.50 22.55 Al
4 34 21.55 27.90 .92
35 18. 60 17.70 .96
36 17.75 16. 40 .89
47 21. 50 22. 40 .81
48 15.75 17.80 .73
General aVerage. ... .occeeesfeecnns 19.53 19.15 1.13 1.0
Average, 1902and 1905....... L%t 3 19.57 | 22.35 .79 .6
[ i ! -
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E VIII.—Comparative statement of yield of cane lands with different fertilizers, and
quality of cane produced, Cairo, Ga., 1902-1905—Continued.

1,200 POUNDS NORMAL FORMULA; 3 APPLICATIONS.

Plat Yield per acre. Sucrose. Reducing sugar.
Year. X o AL BT
No. | Field A#| Fleld B. | Field A. | Field B. | Field A. | Field B.
Tons. Tons. |Per cent. | Per cent.| Per cent. | Per cent.
4 19.60 28.00 15.76 - 90 ) 0.39 | 1.18
11 11.55 11.50 9.16 10.00 2.06 1.58
11 23. 45 20. 40 13.22 13.71 1.42 1.54
11 19. 80 20. 45 14.96 15.07 .59 .61
General average.............|...... 18.60 | 20.08 13.28 13.17 1.12 1.23
Average, 1902and 1905....._.|...... 19.70 24.23 15. 36 14.49 .49 121
2,000 POUNDS NORMAL FORMULA; BROADCAST.
23.24 35.36 16.04 13. 36 0.75 1.18
15.30 13. 40 10. 80 10. 80 1.52 1.32
19. 55 20.30 13.67 15.08 .99 .64
21.50 23.40 13.82 14.99 .81 .63
General average._..... 19.90 23.12 13. 58 13. 56 1.02 .94
Average, 1902 and 1905. . 22,37 29.38 14.93 14.18 .78 .91
2,000 POUNDS NORMAL FORMULA; 1 APPLICATION.
;1
............................ 6 19. 40 23.84 14.55 12.68 0.56 1.48
4 11.95 16.00 11.10 9.20 1.39| » L74
33 28.20 25. 90 13.22 13.96 1.39 1.50
............................ 4 19. 30 22.65 14.32 |.......... i3S S [
General average.............|..c... 19.71 22.10 13.30 11.95 1.05 1.48
Average, 1902 and 1905.......}...... 19.35 23.25 14. 44 12.68 .71 1.48
NORMAL FORMULA; 2 APPLICATIONS.
7 24.60 39.40 15.21 14.25 0.52 0.98
8 15.45 16. 35 9.€0 9.30 1.98 1.99
29 15. 60 15.35 10. 50 10. 50 1.63 1.60
............... 8 27.25 23.75 14. 63 14.53 1.02 1.23
29 29. 25 23. 40 13.77 13.95 1.27 1.13
................................ 8 24.90 30.00 13.65 12.95 L7 .98
29 26. 80 25. 50 13.97 14.79 .66 .81
General average.............|...... 23.41 24.82 13.05 12.90 1.15 1.25
Average, 1902 and 1905.......|...... 25.43 31.63 14.28 14.00 172 .92
2,000 POUNDS NORMAL FORMULA; 3 APPLICATIONS.
8 24.60 28.88 15.18 13.34 0.54 1.25
........... 12 15.35 15.15 10.60 | 10.20 1.75 1.68
............. 12 28,60 24.55 14.02 13.13 1.10 1.49
12 22.30 25.95 14.50 13.35 .76 1.01
General average.............|...... 22.71 23.63 13.58 12.51 1.04 1.36
~ Average, 1902 and 1905.......]...... 23. 27.42 14.84 13.35 .65 1.13
1,200 POUNDS REVISED FORMULA; 1 APPLICATION.
1
25.20 17.80 15.21 14.17 0.91 1.25
....... 18.00 22.05 15.22 14.22 .58 .92
20.35 20.00 Vv 2 R SIS 1.16 .64
21.18 19.95 14.39 14.20 .88 .94
Nigpitiznd B finrndnfd B




TasLe VIIL—Comparative statement of yield of cane. lands with different fertilizers,
quality of cane produced, Cairo, Ga., 1902-1905—Continued.

1,200 POUNDS REVISED FORMULA + 200 POUNDS NITRATE OF SODA LATER IN

22

APPLICATION.
Yield per acre. Sucrose. Reducing sugar.
Year. I;qlat =

©- ' Field A. | Field B. | Field A. | Field B. | Field A. | Field

Py Tons. '| Tons. |Per cent. Per cent. Per cent.| Per ce
LR e s - g ot 9 21.00 28.15 13. 82 13.31 0.90 1.
46 22.50 23.50 14.55 13.74 .75 .
IAVEREE S s s Tk S , ...... T 2L 25.93 14.19 13.53 .83 4

1,200 POUNDS REVISED FORMULA + 200 POUNDS NITRATE OF SODA LATER IN

APPLICATIONS.
TOOR s s 2t e e =g o e 22 5 2830 17.55| 1460| 1438 0.94 -
24| 2815 20.05| 14.02| 1245 290 1
005 0, S e e e e e 5| 17.80| 2230 1500 1595 67 1
24| 210 19.85| 1440 1543 J92
AVEIAZO. - eoenenneennnnnns ol 2400 | 19.94| 1451 | 14.10 .88 1

1,200 POUNDS REVISED FORMULA + 200 POUNDS NITRATE OF SODA LATER I

APPLICATIONS.
g0 Sy S S O .| 9| “oas0| 1985 1438 1574| _ 105)
720 POUNDS ACID PHOSPHATE.
0908+ 55 8 e B TR et et Ty 8 14 7.10 4.65|......... 900 | o 1
24| 12,50 3.45 | 1110 7.60 1737 1
LO04, es e 2o A A e Skl 14| 2020 175 1378| 13.35 1.97 1
1905 oo~ b Ve ey AR 14| 1370| 1800 1497| 1502 .56
50{ 13.15| 14.00| 13.36| 15.08 74
AVOIBGE, 25, o s oA e 13.33 9.97| 13.30| 12,01 .99 1.
120 POUNDS MURIATE OF POTASH.
GOBET S IARY 7 12 I ] 15 915 7.75| 10,60  10.70 1.78 1
20.20 6.50 | 14.10| 12.02 1.2 1
1450 | 17.40| 14.70| 15.66 )
14.62| 10.55| 13.13| 13.09 1.21 1
490 POUNDS KAINIT.
25 035 .70 ~9.60 9.20 1.77 1
25| 1710 1045 | 15.37| 1342 170 1
25| 12| 10.75] 13.12| 13.68 1.0t 1
Averages. ... Fan o aiaml ] ...... 12.51 9.63 12.70 | 12.10 1.16 1
480 POUNDS COTTON-SEED MEAL.
26| 12.65 7.10 | 10.10 8.50 1.56
2| 1610 1020( 14.368| 12.87 “98 1
| 28| 1600| 16.85| 14.54| 14.61 64
! 14.92 ' 11.38 } 13.00 l 12.00 1.06
240 POUNDS NITRATE OF SODA.
OB s it S A Sy e 164 17.40 [V 18100 f nissf 14.5 | 0.9
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VIII.—Comparative statement of yield of cane lands with different Sertilizers, and
quality of cane produced, Cairo, Ga., 1902-1905—Continued.

720 POUNDS ACID PHOSPHATE+120 POUNDS MURIATE OF POTASH.

| Plat E Yield per acre. I Sucrose. Reducmg sugar.
No. Fleld A. | Field B I Field A. Field B. Field A. | Field B.
2 ( Tons. Tons. ’Per cent. | Per cent.| Per cent.| Per cent.
........................... 13 | 10.80 2440  @16.41 14.52 0.37 0.92
) 14.35 7.75 | 12.30 10.40 1.34 1.50
sz 19 26015 11.40  14.34 13.97 1.19 103
S R 19| 16.50 10.25 | . 15.25 15.11 .64 .55
General average. ............ ceeend 1690 0 1570 14.58 |  13.50 | .89 1.00
- Average, 1902 and 1905. .. ... i A 13565, 21.83 i 15.83 14.82 l .51 .74
|
720 POUNDS ACID PHOSPHATE+240 POUNDS NITRATE OF SODA.
! 18 12.70 6.50 12.20 9.60 ] 1.43 1.36
18 23.00 9.60 12.46 13.78 1.48 1.04
18 17.30 21.45 14.90 14.53 78 .69
i e S A : 17.67 1 12.52[ 13.19 | 12.64 ‘ 1.23 \ 1.03
720 POUNDS ACID PHOSPHATE+480 POUNDS COTTON-SEED MEAL.
........................... 2 850 575  10.70 8.20 1.50 1.49
...... 22 21.50 | 14.75 13.94 | 11.94 1513 1.48
........................... 22 1550 16.85 14.16 15.67 .66 .47
..................... ; 15.17 ’ 1245 1203 1.9 1.10 1.15
720 POUNDS ACID PHOSPHATE+48 POUNDS KAINIT
} {
21 13.15 10.10 10.40 11.50 | 1.28 1.18
21 23.70 15.85 13.63 14.36 | 121 | 1.23
21 12.40 16.40 14.57 14.88 | L .56
......................... 16.42 14.12 12.87 l 13.58 l 1.10 | .99
240 POUNDS NITRATE OF SODA+120 POUNDS MURIATE OF POTASH.
| \
........................... |20 9.85 8.20 11.70 10.60 1.67 | 1.32
20 20.80 6.05 13.73 13.82 1.30 | 1.17
20 15.10 20.30 13.33 d3E 54, (LT n | 1.08
51 18.50 21.50 14.18 14.38 .75 | .75
B verage.....................{...... 16.06 | 14.01 | 13.24| 13.09 124 L8
i-
H 'POUNDS ACID PHOSPHATE+120 POUNDS MURIATE OF POTASH+240 POUNDS
E B NITRATE OF SODA.
;
l~ ......................... 39 12.85 15.45 10.50 11.20 1.45 1.24
4 39 30.35 21.95 13.32 14.32 1.57 1.16
......................... 39 26.90 21.40 13.35 14.45 1.05 .86
52 20.70 23.15 13.26 15.00 .97 .62
N AOrage . - . .ooooeoienan]iannnn 22.70 20.49

12.61 i 13.74 1.21 .97

" et s PRt Y © 1%

POUNDS  ACID PHOSPHATE+240 POUNDS MURIATE OF POTASH+240 POUNDS

NITRATE OF SODA.

40 1105 14.20 10.40 10.60  1.86 1.38

40 28.95 | 25.00 13.61 16:36 |- 1.33 1.10

................. 40| 19.50 19.45 12.95 .96 LIS .98

........................... 19.83 19.55 12.32 13.31 |  1.46 1.15
R, 2 = 1
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TasLE VIII.—Comparative statement of yield of cane lands with different fertilizers, a
quality of cane produced, Cairo, Ga., 1902-1905—Continued.

720 POUNDS ACID PHOSPHATE+120 POUNDS MURIATE OF POTASH+480 POUN
NITRATE OF SODA.

| Yield per acre. Suerose. ! Reducing sugar.
Year. l;}“ !
- | Field A. : Field B. | Field A. | Field B. : Field A. | Field B
-t l ‘
® | Tons. | Tons. |Per cent. Per cent. Per cent.| Per ce
TR L. = D STt AR e CMANNE DL S 41 12,757 13.15 10.70 9. 1.73 1.
I LR RO SRl P S Gt L L 41 | 24.75 16.25 13.33 15.18 1.39 1.
19057 ..o o L E RS S TR S 41 | 19.50 17.80 13.26 14.56 1.04 :
Avepage: xS W aahe gy S i 19.00 15.73 l 12.43 13.21 1.39 1.
|

24 BUSHELS COTTON SEED+720 POUNDS ACID PHOSPHATE+120 POUNDS MURIAT

OF POTASH.
D S R I SRR 0 SRS 37| 1055 | 13.20{ 10.8¢| 10.50 1.48 13
U e s Yl o YEst o 37| 25.30| 21.85( 13.92| 13.81 1.10 1.
11 TR Y e e s o T 37| 2065 19.8 | 14.16 | 149 .91 .
A VOTRE % Sk e T s b P | 18.83 l "15.95 ‘ 1297, 13.09 | - 1.16 i

57 BUSHELS COTTON SEED+720 POUNDS ACID PHOSPHATE+120 POUNDS MURIAT

OF POTASH.

T9081 2 - gk, S G WU e i 13| 163| 1| 1080 1.43 1.

T i R S R 38 26.75| 24.25| 13.60| 13.86 1.34 14
T e (b R e 33| 2495 | 2145 13.66| 13.07 .92

AV Oragos 4. 2. S S | 21.87 | 2.8 | 1275 128! 193! 18

30 BUSHELS COTTON SEED+1,000 POUNDS ACID PHOSPHATE+120 POUNDS MURIAT
OF POTASH+100 POUNDS NITRATE OF SODA.

I ] 1
TO0: e T o T T R | 6 21.75 | 17.50 13.95 ‘ T 14.79 0.76 0.
| e ‘ 21.25|  22.00| 18.77| 1472 94 3
Averages. k.o A ] ...... ’ 21.50 l 19.75 ’ 13.86 | 14.76 i .85

30 BUSHELS COTTON-SEED+1,000 POUNDS ACID PHOSPHATE+120 POUNDS MURIA
OF POTASH+100 POUNDS NITRATE OF SODA+100 POUNDS NITRATE OF SODA I
JULY.

BOQ5T S 205 R 5, g e o T I 57 18.80 23.45 13.41 ’ 15.18 0.97 0.
| 62 21.05 |  22.25 12.48 |  14.88 1.29 ]
AVENERL 2. . NSO N Y B s ¥ I 19.93 22,85 ‘ 12.95 | 14.99 l 1.13 1
| |

180 POUNDS ACID PHOSPHATE+120 POUNDS MURIATE OF POTASH+240 POUN
NITRATE OF SODA.

3 |
1 AR S e G B, AR .5 21.05 | 16.55 | 13.98 ’ 14.34 l 0.90 0.
58| 1650 | 1810 14.22| 13.34 .83 )

AVOrage. " . e o co8sg DATEE ., Mg, | 18.78 17.28 14,10 13.84 87

AR Bt J

360 POUNDS ACID PHOSPHATE+120 POUNDS MURIATE OF POTASH+240 POUN
NITRATE OF SODA.

o et o Ml A T B Y 54! 88| 180! 1388 13.11 ] 0.8 | 0.
59| 1650 19.75| 13.64 13.17 .98' 1.

T b S S T l l7.68|‘ 18.32| 1376 13.14) 91 | 1.

T
1s
|
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s VIIL.—Comparative statement of yield of cane lands with different fertilizers, and

quality of cane produced, Cairo, Ga., 1902-1905—Continued. *

POUNYDS ACID PHOSPHATE+120 POUNDS MURIATE
‘ . NITRATE OF SODA.

OF POTASH+240 POUNDS

Year.

Plat | Yield per acre.

No. Fleld A. F Field B.

............ e e AT o I 21.50

Suerose.

Reducing sugar.

Fie‘d A ' Field B

1 Tons.

Tield A. | Field B.

|
Per cent. Per cent.

13.08 ‘

Tons. | Per cent. Per cent.
...................... ) 1‘) 7 19 75 13.07 | 14.50 1.15 0.81
| 60 | 13.08 ‘ 14.77 .89 | .59

14.64

1.02" .70

PHOSPHATE+1,720 POUNDS COTTON SEED+97 POUNDS MURIATE
OF POTASH.

0.83

1908' 31.62 | 1628, 1455[ 039‘

20 POUNDS ACID PHOSPHATE+210 POUNDS COTTON-SEED MEAL+120 POUNDS
NITRATE OF SODA+480 POUNDS KAINIT.

o R R R S L TS S L S - : - L
22 l -19.00 ‘ 26‘60| 16.12 I 13.26 | 0.44 ’ 1.25

ACID PHOSPHATE+240 POUNDS COTTON-SEED MEAL+120 POUNDS
NITRATE OF SODA+120 POUNDS MURIATE OF POTASH.

20 POUNDS

T
{

|
.............................. . ..| 23 |\ 19.32 ‘ 26.60 16.20 ‘ 14.28 ! 0.4 0.94
. I

0 POUNDS ACID PHOSPHATE+240 POUNDS COTTON-SEED MEAL+120 POUNDS
NITRATE OF SODA.

13.56 | 19.76 15.27

|
i 14.74 0.91

0.55 i

0 POUN’DS COTTON-SEED MEAL+120 POUNDS NITRATF OF SODA+120 POUNDS
MURIATE OF POTASH.

A i R P 14

18.80 | 16.25 l 14.79 l 0.33 l

14.72 ‘ 1.18

'~! POUNDS ACID PHOSPHATE+240 POUNDS COTTON-SEED MEAL+120 POUNDS
; NITRATE OF SODA+120 POUNDS MURIATE OF POTASH.

: :
............................... 15 [ 18.2¢ | 31.50 l 16.01 i 14.01 0.46 ! 0.91

POUNDS ACID PHOSPHATE+480 POUNDS COTTON-SEED MEAL+240 POUNDS
NITRATE OF SODA+120 POUNDS MURIATE OF POTASH.

|

QRS L Sl 6 B 2450 14.93' 13.011 0.64 1.52

0 POUNDS ACID PHOSPHATE+2{0 POUNDS COTTON-SEED MEAL+120 POUNDS
NITRATE OF SODA+240 POUNDS MURIATE OF POTASH.

e o o R A R, 17 19.84 l 25.60 l 16.31 ‘ 12.66 1.29

0.39 ’

> POUNDS ACID PHOSPHATE+52 POUNDS COTTON-SEED MEAL+110 POUNDS
MURIATE OF POTASII.

1732]

16.22 0.40 0.80

29.00 | '

Univ Calif - Digitized by M
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TabLe VIII.—Comparative statement of yield of cane lands with different fertilizers, and
° quality of cane produced, Cairo, Ga., 1902-1905—Continued. !

756 PO(}NDS ACID PHOSPHATE+221 POUNDS NITRATE OF SODA+12 POUNDS MURIATE
OF POTASH.” f

| Yield per acre. Sucrose. ‘ Reducing sugar.
Year. I;}at “ ; A
9 Fleld Al Fleld B. | Field A. | Field B. | Field A. | Field B.
. ) | Tons. Tons. | Per cem.; Per cent.| Per cent.| Per cent.
1L Sy Bt 419 t 20.36 29.08 15.56 14.77 0.49 0.91
f o A 24 1 i

720 POUNDS ACID PHOSPHATE+728 POUNDS COTTON SEED+120 POUNDS MURIATE
OF.POTASH. .

TI0ZE et R E S b & | 20; 13.80 | m.sol 16.22 | 14.52 0.42 0.56
e

1,200 POUNDS LOW-GRADE FERTILIZER.

10035, 2 2T~ e 6 lll 15.04 24.08] 15.63 | 14.23 0.40 1.00

860 POUNDS PERUVIAN GUANO; 2 APPLICATIONS.

S v R SR S ) 43 1 .......... 1875004 o0 0 TRH AN I 1ad
14.10 ] .......... 14,485 s, w0k sl 1.03

DISCUSSION AND COMPARISON OF THE DATA.

EXPERIMENTS WITH NO FERTILIZER.

The yields and composition of the cane on the plats to which no fer-
tilizer was applied are considered first. The data show that the aver.
age yield on field A for the four years on the unfertilized plats is 9.5
tons and on field B 7.01 tons per acre. The average percentage o
sucrose in the juice of the canes from field A is 11.88 and from field |
B 11.03. The average percentage of reducing sugar on field A is 1.23
and on field B 1.26 per cent. Comparing ﬁelds A and B for 1902 and
1905, in which the same plats of land were used, it is seen that the
average yield on field A is 10.75 tons per acre and on field B 14.10 tons
per acre. The superior natural fertility of field B has therefore pro-
duced an increased yield of 3.35 tons per acre. In respect to the
composition of the juices of the canes in the two fields it is seen that "
on field B there is a slightly increased percentage of sugar and also a°
slightly increased percentage of reducing sugar. The above data
show that for the average tillable land of that part of Georgia over

r



‘the series of four years the average yield of cane without fertilizer is
labout 8 tons per acre. It is important, however, to note the scasonal
linfluences. The yield for 1903 is a remarkably poor one both in quan-
tity of cane and in quality. As these poor seasons, however, regularly
reeur, it is not probable that the general average was unduly influ-
‘enced by including the results for 1903. The following season, 1904,
‘was a remarkably good one as regards both yield and quality. In
\that season field A was a new land and field B an old land.

EXPERIMENTS WITH THE NORMAL-FORMULA FERTILIZER.

Having studied the yields which can be obtained without the use of
fertilizers, the next important problem is the study of the effects of
different kinds of fertilizers, different quantities of fertilizers, and
ifferent methods of distribution upon the yield and composition of
he cane. The so-called normal-formula fertilizer used during the
xperimental work was a mixture of various fertilizing ingredients
ontaining 9.03 per cent of available phosphorie acid, 5.15 per cent of
tash, and 3.90 per cent of nitrogen, reckoned as ammonia. In 1903
00 pounds of this fertilizer were sown broadcast, resulting in an
inerease over the average for the unfertilized plat A of 2.33 tons per
re, and on field B 0.94 of a ton. Comparing the results with the
}werage for 1902 and 1905 only, gains. of 3.55 and 6.15 tons per acre
on fields A and B, respectively, are shown on the fertilized plats.

The same quantity of normal fertilizer was applied in one, two, and
‘hree applications made before planting and at intervals afterwards
luring the growth of the crop. The data show for the whole series
f experiments that 800 pounds of normal-formula fertilizer applied
At one time, before planting, produced an average yield of 18.07 tons
on field A, and 17.56 tons on field B, producing canes which contained
4.04 per cent of sucrose on field A and 13.83 per cent on field B, with
).87 per cent and 1.01 per cent, respectively, of reducing sugar. Con-
idering the average for fields A and B for 1902 and 1905, the yields
acre are 16.44 tons and 20.40 tons, respectively, showing an
crease on field B over field A of 3.96 tons per acre. This, of course,
vas due to the superior fertility of field B, as it is almost exactly
\he same difference as was found on the plats where no fertilizer was
ised. In this case, therefore, it is seen that the 800 pounds of ferti-
izer made up according to the normal formula did not change the
lelative fertility of the two fields, but only increased the yield. The
§herease over the unfertilized plats is 8.54 tons per acre on field A for
ihe whole number of years and 10.55 tons per acre on field B.
When the 800 poundsof this fertilizer was added, partly before plant-
ng and partlyat a later period of growth,asdescribed inthe reports, the
verageyield on field A was 18.64 tons per acre and on field B 17.03 tons
er acre. These datashow that there was practically no benefit, taken




28 A
as a whole, from dividing the fertilizer into two portions and applyin
one at the time of planting and one during the period of growth.
however, the comparison is made upon fields A and B for 1902 an
1905, respectively, being identical pieces of land, it appears that a gre
benefit wes secured by dividing the fertilizer, amounting on field A
3.29 tons per acre and on field B to 2.24 tons per acre. When 800 poun ds
of normal-formula fertilizer were used in three applications, one befor
planting and the other two at successive periods of growth, the yieldd
per zcre on field A was 15.62 tons and on field B 16.50 tons. N
application of this kind was made in the first year of the experiment
and therefore no comparison can be made with the whole series. Apparg
ently the yields per acre—namely, 15.62 tons and 16.50 tons, respect
tively—are not so great as in the case of a single application, especially
in the case of field A. It is noticed, however, that the experiment w
made only with one plat in each c:se, end therefore is not conclusive
as the variations between plats in the same year was sometimes greate
than the variations in the whole field from year to year.

The effect of increasing the quantity of fertilizer applied is next con
sidered. The first comparison is in the case of the use of 1,200 pounds
of the normal fertilizer broadcasted. It should be understood in tl
sense that wherever the terms “one application,” “two applications,]
etc., are used it means the use of the fertilizer in or near the row in co
trast with the term ‘“broadcast.” For three years there is is a co1
parison of the plats on which 1,200 pounds of normal formula was
thrown broadcast in which the average yield per acre is 16.97 ton
and 18.48 tons, respectively. In this case the cane in field B is con
siderably richer in sucrose, while there is but little difference in t
content of reducing sugar. Z

Comparing the plats for 1902 and 1905, the yields are 18.59 ton
and 21.63 tons, respectively; and again the cane grown on field
contains a larger quantity of sucrose, but a very much smaller qua
tity of reducing sugar. In fact, its composition would have mad
it exceptionally valuable for the manufacture of sugar.

These average data can not be compared with the results from so
ing 800 pounds of the same fertilizer broadcast, because that was do
in only one year. We may, however, compare the data for that yea |
In field A when 800 pounds were used the yield was 7.20 tons per acr
in 1903, while it.was 12.10 tons per acre where 1,200 pounds we -
used—an increase of 4.90 tons. In field B the yield with 800 pounds
of fertilizer was 7.95 tons per acre, while it was 9.05 tons with 1,206
pounds—an increase of 1.10 tons per acre.

Where 1,200 pounds of the normal fertilizer was used in one appl
cation before planting the average yield for field A for the four yean
is 21.07 tons per acre and for field B 19.73 tons per acre.” Again field
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| B shows a higher content of sucrose in the juices. Comparing these
- data with those for the use of 800 pounds of fertilizer in one applica-
" tion it is seen that in field A there is an increased yield of 3 tons per

acre and in field B of 2.17 tons per acre; and for 1902 and 1905, being
the same fields, there is an increased yield in field A of 2.10 tons per

- acre and in field B of 0.94 ton per acre. Combining the increased

yields into one expression we find an average increased yield of 2.05

. tons per acre, as a compensation for the excess of 400 pounds of fer-

tilizer used. Assuming that the cane is worth $3 per ton, we find the
increased yield in money is $6.15. Assuming that the fertilizer is
worth $12 per ton, the increased cost of the fertilizer is $2.40, leaving
a balance of profit of $3.75 per acre in favor of using the additional 400
pounds.

In the use of 1,200 pounds of the normal-formula fertilizer in two
applications, one previous to planting and one later, it is seen that the
average yield for field A is 19.53 tons andfor field B 19.15 tons per acre.

The cane from field B shows a slightly greater quantity of sucrose
i the juices and a slightly decreased amount of reducing sugar. For
the years 1902 and 1905, with the same pieces of land, the average
yield for field A is 19.57 tons and for field B 22.35 tons per acre, the
quality of the cane in field B being somewhat better than in field A.
In comparing the yields produced by 1,200 pounds of the normal-
formula fertilizer in two applications with those produced by a single
application the following results are obtained: In field A there is a
loss of 1.54 tons per acre as a result of two applications; in field B
there is a loss of 0.58 ton per acre. Comparing fields A and B for 1902
and 1905 there is a gain in favor of two applications of 1.03 tons per
acre in field A and of 1.01 tons per acre in field B. The results, there-
fore, are not decisive, showing a loss upon the whole for the four years
by the two applications, but a gain in the years 1902 and 1905 as com-
pared with the result of one application.

Attention will next be given to the results of using 1,200 pounds of
the normal-formula fertilizer in three applications, one at the time of
planting and two at successive periods of growth. The average yield
for the four years in field A for three applications is 18.60 tons and for
field B 20.08 tons per acre, field A showing a slightly better quality of
juice. Comparing these figures with the results for two applications
of the same fertilizer, it is seen that there is a loss of 0.93 ton per acre
in field A and a gain of 0.93 ton per acre in field B. These data indi-
cate that no advantage results from the splitting up of the fertilizer
into three portions to be applied at different times. In the years 1902
and 1905 the average yield on field A from three applications is 19.70
tons per acre and on field B 24.23 tons per acre. Compared with
similar data for two applications there is a gain of 0.13 ton per acre on
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field A and a gain of 1.88 tons per acre on field B, field B in this ¢
showing a greater gain than field A. These data show a slight terd
dency to increase of yield as a result of three applications.

As a general conclusion it may be said that the results of dividing
the fertilizer and making two or three applications, as compare
with the results of applying it all at one time, do not show a suffif
cient advantage to justify the extra expense involved.

The next comparison relates to increasing the quantity of the noi
mal-formula fertilizer to 2,000 pounds per acre. The fertilizer wa
not sown broadeast in 1904, but for the other three years the aver:
yield on field A from 2,000 pounds of fertilizer is 19.90 tons per ac
and on field B 23.12 tons per acre, with practically no difference i
the character of the cane produced. It is possible to make a diree
comparison with fields A and B for 1902 and 1905. The avera
yield from 2,000 pounds broadcasted in field A for the two years
22.37 tons and in field B 29.38 tons. This is an increase over th
tonnage produced with 1,200 pounds per acre applied broadcast, ¢
3.78 tons on field A and 7.75 tons per acre on field B. With 2,00
pounds put on in a single application, the average yield on field
is 19.71 tons and on field B 22.10 tons per acre. These results com
pared with the results from using1,200 pounds in one applicatio
show a loss in yield of 1.36 tons in field A and a gain of 2.37 tons I
field B. For the years 1902 and 1905 the yield in the case of 2,00
pounds in one application in field A is 19.35 tons and in field B 23.2
tons per acre. Compared with the use of 1,200 pounds in one appls
cation, this shows a gain of 0.81 ton per acre in field A and a gain o
1.91 tons per acre in field B. In this case the data are somewha
-conflicting, but. upon the whole show a very slight increase due &
the use of the increased quantity of fertilizer. This increased yield:
however, is hardly sufficient to justify the additional expense of th
addltlonal 800 pounds of fertilizer.

In the case of two applications of 2,000 pounds, half at the timé¢
of planting and half at a subsequent period of growth, the yield fo
field A is 23.41 tons and for field B 24.82 tons per acre. Compared
with the use of 1,200 pounds in two applications, this shows &
increase in field A of 3.88 tons per acre and on field B of 5.67 ton
per acre. For 1902 and 1905, for fields A and B, the yields by the
use of 2,000 pounds in two applications are 25.43 and 31.63 tons
respectively. This shows, when compared with the application o
1,200 pounds in two applications, an increase of 5.86 tons in field £
and 9.28 tons per acre in field B. Compared with the yield secure
by the use of 2,000 pounds of normal fertilizer in one applicationf
for the four years, there is an increase of 3.70 tons in field A and 2.748
tons in field B in favor of the two applications. For 1902 and 190!
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~ there is an increase of 6.08 tons per acre in field A and 8.38 tons per
~acre in field B. These data show a very large increase in yield due
to the application of the fertilizer at sucecessive periods.
~ Attention will next be directed to the application of 2,000 pounds
| of fertilizer per acre at three different times. The average yieldon
' field A for the four years, with 2,000 pounds of fertilizer per acre in
three applications, is 22.71 tons and for field B 23.63 tons, which,
' compared with two applications, indicates a loss of 0.70 ton per acre
on field A and 1.19 tons per acre on field B. For 1902 and 1905
there is indicated a loss of 1.98 tons per acre on field A and 4.21 tons
per acre on field B. These data would seem to indicate a loss in effi-
~ciency of the fertilizer when applied at three successive intervals
instead of at two.

EXPERIMENTS WITH THE REVISED-FORMULA FERTILIZER.

The next experiment to be considered is that with 1,200 pounds of
revised-formula fertilizer for the years 1904 and 1905.© The average for
~ these two years on field A is 21.18 tons per acre and on field B 19.95
" tons per acre. There is little difference in the character of the canes
* produced on the two fields. When the 1,200 pounds of the revised-
formula fertilizer was used with an addition of 200 pounds of sodium
nitrate, the yield in 1905 was 21.75 tons per acre on field A and 25.93
tons per acre on field B. A comparison of these figures with the
tonnage obtained in 1905, when 1,200 pounds of the revised formula
alone were used, shows a considerable increase in the yield of field A
(2.57 tons) and a very large increase in the yield of field B (4.90 tons).
The increase in the yield of field B, however, was at the expenseof
the character of the juice, which is less rich in sugar than when no
sodium nitrate was employed.

Where 200 pounds of sodium nitrate was used in two apphcatlons
after the application of 1,200 pounds of the revised formula, the
comparisons can be made directly with the revised formula in one
application for the two years, 1904 and 1905. The average yield
on field A is 24.09 tons per acre and on field B 19.94 tons per acre,
with but little difference in the character of the juice. In thls
instance it is seen that a considerable increase in the yield of field A
is obtained and no increase in the yield of field B.

In the next case 1,200 pounds of the revised formula was used, with
the addition of 200 pounds of sodium nitrate used later in three dif-
ferent applications. In this case, comparing the yields for 1904 only,
there is a loss in field A of 0.6 of a ton when the sodium nitrate was
used, and a gain of 2.05 tons in field B. These data are somewhat
‘conflicting and would seem to be indicate that there is no marked or
continued gain in yield by the addition of 200 pounds of sodium nitrate
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to the 1,200 pounds of revised-formula fertilizer. In four instances
gains were shown and in two instances there were slight losses. Tt
does not seem advisable, therefore, to recommend the addition of thisff
quantity of sodium nitrate, either to be used in one application with
the 1,200 pounds of the revised formula or at intervals.

EXPERIMENTS WITH VARIOUS COMBINATIONS OF FERTILIZERS.

The effect of the application of acid phosphate alone at the rate of
720 pounds per acre will be considered next. The data show the
yield of 13.33 tons per acre on field A and 9.97 tons per acre on field
B. This shows an increase of yield per acre over that obtained or
the blank plats (excluding the year 1902) of between 3 and 4 tons
on both fields. ‘ ]

The effect of potash alone is shown in the next comparison, exelud-
7 ing the year 1902. The data show a yield of 14.62 tons per acre on
field A and 10.55 tons per acre on field B. The addition of 120
pounds of potash, therefore, produces a larger yield in this soil than
720 pounds of acid phosphate. The potash used was in the form of
potassium chlorid. An equivalent amount of potash used in the
form of kainit—namely, at the rate of 490 pounds per acre—did no
produce such large results, the average being on field A 12.51 tons
per acre and on field B 9.63 tons per acre. There is, however, quite
an increasé over the unfertilized plats. '

The effect of cotton-seed meal alone was also tested for all the
years except 1902. The average yield per acre with the use of 480
pounds of cotton-seed meal on field A is 14.92 tons and on field
11.38 tons. The principal fertilizing agent of cotton-seed meal i
nitrogen, although it contains considerable quantities both of potash
and phosphoric acid. The data show quite a large increase in yiel
over the blank plats—about 5 tons in each field.

Sodium nitrate was used alone only one year, namely, 1905, and
the yield obtained on the single plat observed was 17.40 tons per acr
on field A and 18.90 tons per acre on field B. This is about 6 tons
greater than the yield of the blank plats in field A in that year, and
over 4 tons greater than the yield in field B. By reason of its being
tried, however, on a single plat, the data are not so convincing as!
those that were derived from a larger number of observations.

Experimental determinations were also made of the effect of mix=|
ing two fertilizers only. The first test was with a mixture of 720
pounds of acid phosphate and 120 pounds of potassium chlorid pe
acre. For the four years the average yield per acre on field A with

being practically double that obtained without fertilization. The
cane grown on field A was 1 per cent richer in sucrose than that gro
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ing on field B. For the years 1902 and 1905, where the experiments
| were made upon the same kind of land, the average yield on field A

“was 13.65 tons per acre and on field B 21.83 tons per acre. The

natural fertility of field B apparently caused the fertilizer to produce

‘a larger effect than when applied to field A, which was poor land.
| The average percentage of sucrose was again 1 per cent greater in
| field A than in field B.
A test was made with a mixture of 720 pounds of acid phosph&te
iand 240 pounds of sodium nitrate. The comparison is made on a
yield of three years. For field A the average was 17.67 tons per acre
and for field B 12.52 tons per acre. The cane grown on field A was
one-half per cent richer in sucrose than that grown on field B. The
yield on field A was greater and the yield on field B less than in the
case where acid phosphate and potassium chlorid were used.

" A like comparison was made with 720 pounds of acid phosphate
snd 480 pounds of cotton-seed meal. The average for the three
years on field A was 15.17 tons per acre and on field B 12.45 tons per
acre. The percentage of sucrose in the canes of field A was 1 per cent
greater than on field B. These data show no very striking differ-
ence between the action of cotton-seed meal and sodium nitrate.

- The use of 720 pounds of acid phosphate and 480 pounds of kainit
resulted in a slightly greater tonnage than in the case of cotton-seed
meal—i. e., 16.42 tons and 14.12 tons on fields A and B, respectively.
The content of sucrose obtained from field B was higher.

" A comparison was also made with a mixture of sodium nitrate and
tassium chlorid without any addition of acid phosphate. The
verage yield on field A was 16.06 tons per acre and on field B 14.01
per acre. These data show that the use of 720 pounds of acid
hosphate in connection with the other fertilizers produced no greater

id alone. There is a marked difference, however, when a very large
uantlty of acid phosphate is used in connection with potassium chlo-
and sodium nitrate. In this case it is seen that the average yield
bn field A was 22.70 tons per acre and on field B 20.49 tons per acre.
e average percentage of sucrose in field B is more than 1 per cent
reater than in field A. When the acid phosphate in the application
was reduced by one-half, and the potassium chlorid was doubled, as in
he next comparison, the average yield on field A was 19.83 tons per
ere and on field B 19.55 tons per acre. Again the percentage of
ucrose in field B was 1 per cent greater than in field A.

These data show that the increase of the acid phosphate to 1,440
pounds per acre gave 2.87 tons more per acre in field A and 0.94 ton
ver acre more in field B. When the quantity of potassium chlorid
1sed in the last experiment was diminished by one-half and the quan-
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tity of sodium nitrate doubled the yields were as follows: On field 4
19 tons per acre and on field B 15.73 tons per acre. The sucrose i
field B was three-fourths per cent greater than in field A. The chang
in the relative quantities of the potash and nitrate of soda did not i
this case produce any favorable effect, but rather caused a falling o
of almost 4 tons per acre in the yield of field B. f

When the nitrogen was supplied in the form of 24 bushels of cottos
seed per acre with 720 pounds of acid phosphate and 120 pounds o
muriate of potash, the yield on field A was 18.83 tons per acre for t
three years, and on field B 15.95 tons per acre. The cotton seed dit
not appear to produce quite as good an effect as the nitrate of soda

When the quantity of cotton seed was raised to 57 bushels per acre
more than doubled—the other constituents remaining the same, tl
yield on field A for the three years was 21.87 tons per acre and on fiel
B 20.86 tons per acre. The increase in the quantity of cotton seet
applied thus produced a marked increase in yield. i

In another experiment the quantity of cotton seed was reduced
30 bushels per acre and the quantity of acid phosphate raised to 1,008
pounds per acre, the quantity of potassium chlorid remaining t
same, and 100 pounds of sodium nitrate being added to the ratiol
Only one year’s test of this combination was made, giving a yield o
21.50 tons per acre on field A and 19.75 tons on field B. The sugar
the canes of field B was almost 1 per cent greater than in the canes
field A. This variation in the fertilizer did not increase the yield. |

In still another experiment the same fertilizers were used, but doub
the amount of nitrate of soda was applied, one-half at the timue of plant
ing and the other in July. The yield on field A, namely, 19.93 ton
per acre, is less than in the preceding experiment, and on field B th
yield of 22.85 tons shows an increase. It can not be argued. therefor
that the application of the double amount of sodium nitrate in twi
portions is of any practical value. ‘

The quantity of acid phosphate was reduced to 180 pounds and tk
quantity of sodium nitrate increased to 240 pounds, applied all at one
in the experimental work for 1905. The resulting yield was 18.
tons on field A and 17.28 tons on field B. Diminishing the pho8
phoric acid to such an extent causes a loss which is not wholly ove
come by doubling the amount of sodium nitrate.

When the amount of acid phosphate was doubled, the yield wi
decreased about 1 ton on field A and increased abeut 1 ton on fie
B per acre, showing no marked effect either way. i

The other data tabulated for single years can be sufficiently inte
preted by mere inspection and do not need any further elucidatio
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- ; SUMMARY.

In summarizing these data reference should again be made to

the analyses of the soils themselves. Analyses of the two fields used
at Cairo in Mr. Roddenbery’s experiments, and also a general review

. of the character of the soils collected from different parts of the State

where sugar cane is grown, have been published in previous reports.®
The average composition of the soil and subsoil of the experimental
plats of 1904 is shown in the following table:?

TanLe IX.—Average analyses of soil from fields A and B, experimental plats, Cairo, Ga., 1904,

| s s ; Ph
e mat- | - a0 s s 08- <
s Volatile Alumina| Cal- Magne- : Nitro-
RS &iption. t§§ﬁg?_3’ matter. and iron. eium. | sium. | Lotash. p;lc(i’gc en

‘ ence). 1 | |
B M ISR MRS FAE AR Sl 3T T AP i
b | Per cent. | Per cent. Per cent.‘ Per cent.| Per cent.| Per cent.| Per cent. | Per cent.
Rl A.............. 89.74 3.50 6.53 0.03 0.027 0.13 0.015 0.039
BRldB.............. 91.62 2.96 5.19 ‘ .02 .027 .14 .010 | .039

Average....... 90.63| 3.3 5.86 .025 027|135

125 .039
. ‘ | | l

It appears that these soils are even poorer than the average south
Georgia soils, for, according to the data given in Bulletin No. 70,¢
65 samples of soil examined contained on an average 92.24 per cent of
msoluble matter; 12 samples contained an average of 0.173 per cent
of potash, the remainder carrying only traces; 53 samples averaged
0.058 per cent of phosphoric acid, and the 65 samples carried an
average of 0.058 per cent of nitrogen.

- These data show that the soils on which the sugar canes are grown
in Georgia are essentially silicious. They contain altogether, includ-
ing combined moisture in the air-dry state, less than 10 per cent of
materials not sand. The elements commonly known as essential plant
foods, namely, potash, phosphoric acid, and nitrogen, are present in
extremely small quantities; and in large numbers of the soils of the
State the potash appears only as a trace, being evidently the least
abundant of the necessary elements. 1t is fortunate that in a soil of
this kind its sandy nature prevents its becoming packed, and there-

| fore there is less opposition to the spread of the root systems than

n a heavy compact soil. The plant, therefore, can gather quantities
of food from the exceedingly small stores present. Nevertheless, it
15 evident that, for remunerative agriculture, soils of this kind must
be fed, and well fed, each year. The modern methods of farming,
mcluding the cultivation of green crops for manuring purposes, will
do much to improve this soil and increase its content of humus which
may serve to hold or store plant foods for future use. Especially
1S this true of nitrogen which may be grown in green, leguminous

@Bul. No. 70, p. 11; Bul. No. 93, p. 40. 5 Bul. No. 93, p. 42. ¢ Pages 16-18.
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crops, and thus added to the soils in perhaps a less expensive wa
than by its purchase at present market prices. There is no way,
however, of increasing the other plant focds of the soil except by
artificial additions, and it is not to be expected that profitablelt
agriculture can be conducted with soils of this character without a
generous though judicious and scientific application of fertilizers. =

It is easy to see from the analytical data the reason for the use offf
the so-called complete fertilizer, that is, a fertilizer which contain:
all of the principal essential elements of plant food, namely, potash,i
phosphoric acid, and nitrogen. The combination of plant foods rep-*
resented by the normal formula or the revised formula seems to work
very well on these soils and no great advantage has been shown in
the experimental work in departing very widely from the quantities
of materials used in this formula. More extended experimental
work is necessary, however, over a larger number of soils before any
definite rules respecting the variations from this normal basis can be
formulated. 3

In general, it may be said that the addition to the soil of the quan-
tities of plant food contained in the normal-formula fertilizer may be
considered necessary for the production of profitable crops of sugar
cane. By the growing of winter crops and other cateh crops and by
more perfect systems of cultivation and rotation, the maximum bene
fits to be derived from the complete fertilizer will be secured and the
minimum waste through drainage be suffered.

From the average results of the experiments it may be said with
reasonable certainty that the magnitude of the crop of sugar can
may be about doubled by the application of an amount of plant food
per acre represented by the normal formula which has been used:
(See page 7.) W

3 GENERAL CONCLUSIONS. 1

The experimental work connected with the development of table-|
sirup manufacture from sugar cane is now finished. The variou
problems which have arisen in connection with this industry havej
been solved. The methods of fertilization best suited for the produe-f
tion of a maximum crop at a minimum cost have been elucidated.}
The way has been pointed out in which the finished sirup may be kept}
from fermentation during the summer season, cither by sterilization}
in cans or by placing it in sterilized barrels. It has been shown th&t
there is no necessity in the manufacture of table sirup directly from}
sugar cane to use any kind of a chemical reagent for clarifying}
bleaching, or preserving the finished product. It has been demon-
strated that a highly palatable product can be made, having a pleas=§
ing color and a reasonable degree of clearness, by the use of heat and
mechanical skimming of the coagulated products. A method has|s
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been devised by means of which in a simple and rapid way every
package of the finished sirup may be graded to a standard color.
There is still a prejudice in the minds of many consumers in favor of
the light-colored sirups. That this prejudice does not rest upon just
grounds is readily seen, since by the admixture of glucose, which is a
colorless substance, with the sirup a lighter-colored product is secured.
In addition to this, by the use of fumes of burning sulphur upon the
expressed juices, a much lighter-colored product is secured, but at the
expense of incorporating an objectionable substance, namely, sul-
phuric acid, in the finished product. Thus a very light-colored sirup
should awaken a suspicion of adulteration in the minds of the con-
sumer instead of being regarded as an index of superiority. It.is
believed that the public taste could be easily educated in this regard
to prefer the normal-colored products to those that are bleached,
either chemically or by the addition of a colorless substance. The
palatability of the unbleached finished product is without question
superior; and the desirability of extending its consumption so that it
may displace the mixed and adulterated articles should be apparent
to all.

The agricultural industries of the Southern States, where sugar cane
can be grown for the purpose mentioned, would be greatly benefited
. by an expansion of the market for this product commensurate with its
palatability and nutritive properties. At the present time the mar-
ket value is dangerously near the actual cost of production. Thus
there is cither no profit at all to the farmer and factory or else so
slight a profit as to restrict unduly the expansion of the industry. A
wider market would insure a reasonable increase of profits, and thus
| stimulate the agricultural and manufacturing industry connected with
the production of table sirup from this source.

The sirup made directly from the sugar eane must of necessity com-
mend itself to the consumer as preferable to molasses arising as a by-
product of sugar manufacture. In the production of sugar it is an
economical necessity to make a white product, and this requires the
use of bleaching agents of some description. Among these sulphur is
perhaps the most common. Also in the washing of white sugar in the
| centrifugal, solutions of salts of tin or of indigo are often employed to
give an additional luster to the sugar. This bleaching agent must
| of necessity remain in the molasses, making it, to this extent, unsuit-
| able for consumption. For these reasons it is evident that the pro-
duction of a table sirup directly from the original source should be
encouraged.

- The three principal sources of table sirup at the present time avail-
able are the maple tree, the sorghum plant, and the sugar cane. It
is true that some very good sirup has been made from the sugar beet,
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but the presence of large quantities of salts in the sugar beet is apt
render a sirup made therefrom less palatable and less wholesome than
one made from either of the three sources first mentioned. )

It may be asked if this supply of table sirups should be made wholly
from original sources, what use could be made of molasses arising as
a by-product in the manufacture of sugar? The answer to this ques=
tion is a simple one. There are many economical applications of
molasses aside from its use upon the table. Molasses when mixed
properly with an absorbent makes an excellent cattle food. Molasses
also when subjected to fermentation yields alcohol in paying quanti:
ties. The use of denaturized alcohol in the arts and industries free of
tax makes possible the remunerative utilization of molasses for t
manufacture of industrial aleohol. ~ It appears from a general survey
of the data which have been collected in these experiments that it 1
entirely possible to supply the demands for table sirups in the Uuitec
States directly from the original sources, thus removing the danger of
adulteration or contamination with substances injurious to healt
The general consumption of a sirup of this kind would, it is true
interfere with those who are engaged at the present time in making
synthetie sirup for table use from doubtful sources, but which as a rul
contains more or less molasses—the by-product of sugar manufac
ture—and contaminated to a greater or less degree with substances
injurious to health. The welfare of the farmer and consumer woulg
therefore be promoted by the general consumption of pure sirups o
the kind described in this report. ]
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