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Sugar Beet Investigations of 897.

HAT the development of any industry which pays the
farmers of the community immediately surrounding the
factory $150,000 or more per year in cash for a crop

which may be added to and not substituted for any now being
produced; which introduces a crop suitable for rotation with
grasses, legumes and grains, and which is not exhaustive to the
soil; which brings under intensive cultivation each year 3700
acres of land or more; which returns to the farmer at a very low
cost a most excellent stock food,, both for beef and dairy purposes;
which uses during the working season 7000 or more cords of wood;
which uses at least 3 carloads of limestone each 24 hours; which
adds to the food of our people 35 tons per day of a finished
product having practically a local market; which renders it
necessary to subdivide large areas now almost exclusively devoted
to wheat growing, supporting many families where now but one
is supported: that the development of such an industry is a mat-
ter of public importance so great as to be beyond accurate
measurement, needs no argument. Such are the results arising
from the location of a beet sugar factory as now evidenced in all
localities where the industry has been well established in this
country. It is, then, worthy the attention of any state and of
any community in the state. Realizing these advantages the at-
tention of the Experiment Station through its chemical department
has been directed to a study of economic conditions which obtain
in Oregon for the successful manufacture of sugar from the beet.

The industry is no longer in the experimental stage in the
United States. It has been thoroughly demonstrated that not
only can American soil and climate produce beets superior to
those of Europe, but that her skill and machinery are equal, if
not superior, in the manufacture of the finished product. While
the early efforts in this country failed, yet the success that is now
attending the manufacture of sugar from beets in California, Ne-
braska, Utah, and New Mexico, conclusively demonstrate that
when beets can be furnished to the factory in the requisite quan-
tity and quality, and when the factory is equipped with modern
machinery and properly managed it is fully as safe an enterprise
as most others in this country. Not only does the manufacturem
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find this a profitable field for the investment of capital, but the
farmer finds beets to be a remunerative crop at the price paid by
the factory which is evidenced from the fact that though it may
be difficult to secure contracts for a sufficient acreage the first
season, factories are usually over run with requests for succeed-
ing seasons.

Investigations conducted by the Station give conclusive evi-
dence that certain localities in Oregon possess all the conditions
for the manufacture of sugar from beets. There are other locali-
ties which from their isolation or lack of water are entirely un-
suited to the industry, and still a third class in which for one reason
or another success rendered doubtful. These last -named places,
asfor instance the Willamette valley, must still beconsidered in the
doubtful list, not on account of being unable to produce a beet
carrying a sufficient amount of sugar or with a low purity, but on
account of early fall rains, and from the further fact that pure
limestone can not be had as cheaply as is desirable. That this
section of the State can produce beets of the requisite quality is
shown not only in the experiments here cited but also in the pre-
vious work of the Station. In future experiments it may be
possible to find a very early maturing seed suitable for this val-
ley, but even then it would have to he planted very early in order
to make a safe harvest possible. In eastern and southern Oregon,
however, these conditions do not hold true. In each of those
localities the conditions are admirably adapted to the industry,
wherever water, limestone, and fuel can be had at reasonable prices.

The results of experiments conducted in this State from 1890
to 1897 were published in Bulletin 44 of this Station, which can
be had on application. Below are presented the results obtained
in the experiments of 1897 together with some directions for cul-
tivation which may be useful to those who are about to enter up-
on the commercial growing of beets in the eastern part of the State.

PLAN OF THE EXPERIMENTS FOR 1897. Contrary to the plan
followed in previous years seed was not distributed promiscuous-
ly to any great extent by the Station, but the experiments were
rather limited to certain counties which seemed to offer the most
favorable economic conditions when considered both from the
standpoint of beet production and sugar manufacture for it is
absolutely essential that these be associated. It may be entirely
possible for most excellent beets to he produced in any locality,
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but if the conditions for manufacture are lacking it is "Love's
labor lost" to expend much energy on experimental work with
sugar beets. Those localities which can not produce beets of
good quality, which will hold their sugar and purity in the fall,
or which cannot furnish the other conditions set forth in Bulle-
tin 44 (abundance of water, fuel and limestone, and reasonably
good transportation facilities) would far better turn their atten-
tion to some crops better adapted to their conditions or to perfecting
the methods of agriculture with the crops already at their disposal.

The localities selected for the work of 1897 were in Eastern
Oregon, Union county; in Southein Oregon, Jackson county; in
the Willamette valley, Washington and Clackamas counties.
Besides these coiipera.tive experiments several varieties of beets
were grown on the college farm.

THE SEED.---The question of seed is a very important one, for
the sugar beet is a very aristocratic vegetable although of very
humble origin. It is as much a thoroughbred as the Jersey cow
or the Morgan horse. The seed used for the experiments of this
year was purchased from the Utah Sugar Company, Lehi, Utah,
from the Norfolk Sugar Company, Norfolk, Nebraska, besides
some which was donated for the work by the United States De-
partment of Agriculture, which was forarded to the Station from
Norfolk, Nebraska, and bore no name and the writer has been
unable to ascertain from the authorities at Washington the
variety forwarded. This was all imported seed of recognized
grade, the varieties being Original Klein Wanzlebener, Le Plus
Riche, Dippe Klein \Vanzlebener, Vilmorin blanche, Wohanka's
Vilmorin ameliore.

In the investigations of this season, as in the past, although
there was a ready response to the Station's offer to furnish seed
to those who would agree to forward samples for analysis accom-
panied by a report- -blanksfor which were furnished----there were
many who never replied to a single inquiry after they had re-
ceived the seed, notwithstanding the fact that they had expressly
agreed to report the results. Together with the seed were sent
directions for the preparation of the ground, planting and culti-
vation, which we assume were followed as closely as could be ex-
pected under the conditions of the different experimenters. These
directions were essentially the same as those used in previous
years and published in Bulletin 44.



093 L. Olderiburg . - - 966
.37 Ed. Gaines 450

1120 . C. Caviness... 520
123 rurner Otiver . 556

!r24 V.. A. Baker .... 242
1125 C. \V. Hersley 510

126 C. J. Roe .........673
1127 C. J. Roe
1128 J. E. Hough 71
!21r F. .. Mead 376
1218 tin-ncr Oliver. -. 395
1231 W. H. Miller....
1232 P A. Mcl.3ona1d. 466
1233 'rurner Oliver. - 522
1234 W. N. Wordell . - 287
1235 F. M. RonIgh.... 627
235 C. W. Nesley - 546

1237 F. W. Oliver ....376
233 Wru. Hall 489

1239 Turner- Oliver.. - 584
240 C. W. Riddle.... 524
241 Ed. Graves .......682

1242 . Jas. M. Call .....
1243 Jno. I-tough toS
244 1.. Oldennburg 66o
246 \V,n. Thompson 304
247 Jiio. Nessly 62,

1271 Henry Linch 362
log Ed. Gaskili 238

Av. weight. Sugar.

Grower ':7
.' =
.2, .2 12

7,7 0 0

34 1
15 9
$ 3

,g 6

18 o
23 7
.8
6o

13 2
14 0
II
16 4
Is 4
0 1

21 4
19 2
20 3
17 2
20 6
i11 4
24 0
20 0
10 9
20 0
10 7
21 9
12 $
84
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EXPERIMNT5 IN UNION COUNTY.

The seed in this county was distributed by the La Grande Com-
mercial Club which took a most active and commendable part in
the experiments in that part of the State. The limatic conditions
of the season as well as the normal conditions which there obtain
and for the beet growing areas of Europe are shown on the chart
presented on the opposite page.

In previous experiments 30 analyses of beets from this county
have been made, which showed the exceptionally high average of
18.6 percent. sugar in the juice, arid 85.1 percent. purity.

Great care was taken this season to see that we recieved for final
analysis mature beets from the experimental fields. In several
cases--whenever the samples sent were immature--samples were
taken later from the same field and the results presented below
in Table I show the analyses of these mature samples. Table II
shows the analyses of the immature samples recieved.

TABLE I.

Showing Analyses of Manuro 5uar BeetsUnion County.

Si

155 147 88 20 175 240
64 13 6 86 2 7 19 1 35 0 May no Oct.20

14 3 13 6 89 1 11 13 9 15 0 20 Sept. 20
iS 2 17 3 92 I 7 19 9 15 0 20 2093183 83 38 231
r6 2 15 4 8 2 8 19 0 .....I
17 9 17 0 83 2 4 20 3 May 2oSepl. 23
204 194 94 13 217 120 20 20

8 n 53 3 3 22 9 24 0 20 2066 r8 8$ 21187
80 17 2 91 1 6 156
173 ,66 98 23 198 130 otay2o Oct.21
14 9 14 I 86 2 0 n6 g 25 0
170 iS 1 94 I 0 iSo
13 3 12 6 86 2 0 15 3 20 0 May 20 Oct. 20
r8 2 17 3 90 2 0 20 2 33 0 20 22
15 S 5 0 72 4 5 20 3 25 0 20 22
200 190 94 1 1 21 1 230 20 20
7 5 6 6 83 2 4 19 9 24 0 24 20

16 6 i 3 y4 5 17 1 20 0 20 21i8r 72 91 r6 197 330 20 20
150 142 92 13 n6
20 0 19 0 93 1 4 21 4 20 0 May 20 Oct. 10
20 9 19 8 91 2 0 22 9 iS 0 20 22
iS 4 17 5 91 1 2 19 6 31 0
19 0 ,8 0 90 2 0 21 0 22 0 May 20 Oct. 20
15 2 14 4 59 7 169 28 5 20 22
n8 7 17 3 90 1 9 20 6203' 93 09 23 228 300 May 5' Oct.22

Average 47 r6 3 17 53 iS 7 88,5 2 O4 19 55' 23 74

l,ab.

No.
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lab.
No. Grower.

Av, weight. Sugar,
Solids

Purity. Solids. not
- .

Sugar.
Grains. Ounces Injuice In beeC

TABLE II.

Showing Analyses of Immature Sugar BeetsUnion County.

7

An examination of Table I reveals the following facts: the beets
were planted from May lOLh to 24th and mature samples were
harvested from September 20th to October 22d. It will be re-
membered that the spring was very wet and late and when the
rains finally did cease it became warm very suddenly. In almost
any season it would doubtless be possible, and much better, to
seed nearly a month earlier which would have the advantage of
allowing a longer period for maturing and would lessen the danger
of injury to the crop from a possible rainfall. The range of the
29 analyses was from 13.3 to 20.9 per cent sugar in the juice, and
a purity range of 72 (the Only one below 83 per cent.) to 94 per-
cent. The calculated yield ranged from 12 to 33 tons per acre.
The average of results was a l- * pound beet with 17.5 percent.
sugar in the juice and a purity of 88.5 percent. and a yield of
23.7 tons per acre. The results are most excellent --indeed, I
hardly think they can be surpassed in the United States. The
high average purity is particularly noteworthy. While there was
but one sample of the beets analyzed that would have brought
less than $4 per ton at the factory, 27 percent. of them would
have brought $5. The cost of production, when allowance is
made for delivery to the factory is estimated from $27.50 to $35
par acre. Thus it can be seen that taking the minimum figures
at least a fair profit would be secured.

*476.8 grams.

978 H. W, Oliver
g7 N. W. Oliver
gSol' ur,Ier Oliver
o$8 J. M. Call

1090 i.. Otdenburg
ioi 1. ldenburg

340
637
647
488
723
870

12 0
22 4
22 8
17 2
25 5
30 7

14 55
13 90
11 00
14 00
15 6o
14 30

13 8o
13 20
10 45
13 30
14 82
13 59

8

75 71
73 83
88 (12
91 00
83 00

17 00
8 36

14 90
i6 00
[7 20
17 20

2 45
4 46
3 90
2 00
1 So
2 90

1092 1.. Oldeohurg -
1094 J. I.. Caviness
iITO P. McDonald
liii N. W. Oliver
[112 Pronto Morris
1128 L. Otdenburg

665
216
380
285
285
651

23 6
76

13 4
[0 0
[0 0
22 9

1400
[7 10
14 50-
2000
960

i8 40

[330
i6 25
13 73
1900
[482
[7 4.9

8300
88 ([0
84 00
930
8700
90 00

i6So
19 30
17 20
2180
1800
19 6o

280
2 20
2 70
180
240
1 20

Average i6 182 15 24 [4 45 8 t8 17 8o 2 53
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While these results surpassed our most sanguine expectations,
the writer desires growers who are about to enter upon this in-
clustry on a commercial scale, not to build their hopes too high
as to the results obtainable. When beets are grown on a much
larger scale than was the case in these experiments, particularly
in the first years, which history has shown to be poorest in the
industry both in quality of the beet and in the yield, as is
shown below, lower -esulls titan those obtained in the experi-
mental may be looked for. But as farmers learn he culture of
the beet and become familiar with its ready response to careful
attention and cultivation, we may expect the results to more
nearly approximate the results here given, which will in some
cases be obtained even from the start.

State.
tSgi. 1S92. 1893. 1894. 1895. 1896.

Sugar Yield Sugarl Yield Sugar; Yield Sugar Yield Sugar Yield Sugar Yield

Lhi, Utah ,u o 6 6 ir 8 6 6 7 i2 1 47 13 5 11 57
Chino, Cal. 13 0 14 0 7 26 7 50. 14 0 11 7 15 0 9 2 15 0 II 15 0
Watsoi,ville. Cal .

If an average yield of 12 to 14 tons per acre is secured and
this I think can be expected without much doubtit must be
considered most excellent, for the business of growing beets for
sugar purposes is a new one to the farmers of Oregon and requires
an altogether different character of cultivation than they are ac-
customed to. There will doubtless be disappointment in this as
in any field of operation, hut it is certain that the benefits derived
will be far in excess of those to be derived from the fruit industry.

I doubt if there is in the entire United States a location supe-
nor to La Grande for a sugar factory. Well distributed about it
are 200,000 acres of most excellent land of exceptionally uniform
t.exture and composition, deep and fertile, abundance of water
and fuel; limestone of excellent quality easily obtainable; and
located on a railroad which realizes the importance of the indus-
try. These advantages will be hard to surpass.

In connection with the work this season partial analyses of
limestone from near La Grande and Huntington were made with
the following results:



Fig. Z Typia1 beetfrrn

Fig. 3. Typical beets froni ,Jackson county.
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TABLE III.
Showing Analyses of Limestone.

lab.
No.

Components.

Moisture 40Insoluble matter 9 8 26Iron and alumina
- I 8 -lime

- 50 43 51 33Carbon dioid 37 50

Sample 948 was sent by E. W. Kammers, from La Grande, and
No. 1306 by Mr. Turner Oliver. The first named sample would
not be suitable for sugar work as it carries altogether too much
insoluble matter which should not exceed 27. It will be seen
that No. 1306 answers very easily comes within this requirement.

Samples of beets which had been stored in a shed, as well as
samples freshly pulled from the ground, were sent to the Station
on January 23 for analysis which gave the following results:

When Harvested. Sugar;
ill I U rltv.

Samples 1285 and 1286 were taken from the same field. Samples
were analyzed from the field from which 1287 was taken several
times during the season; the last analysis, made in October,
showing 18.4 sugar in the juice, and 91 per cent, purity. Two
analyses of beets were made from the same field from which 1288
was taken, the last analysis showing 18 per cent, sugar and 91
per cent purity. It will he noted that in the case of 1286 and
1287, which were left in the ground, that while there was a slight
decrease in sugar the purity was maintained very well. The
beets showed scarcely any signs of second growth, although they
had received the winter's rains. The writer also noted this same
feature in some experimental fields at Ontario in the same part

grams.

1285 Harvested iii October stored in shed 44o 21 2 901286 Harvested January oi ; freshly pulled 420 20 0 901257 Harvested January 21; freshly pul1-d 315 iS 8 91xo88 Harvested in fall; stored in shed 356 19 4 91
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o the State. While I do not consider it wise to state that it
would be safe to leave beets in the ground as late as was done in
these experiments, yet a second growth, so much feared in the
climates where the nights are warmer, will probably not he such
a dreaded factor in the Grande Ronde valley.

Bee/s from On/arth, Ma/hew' ('oun/y.A few samples were sent
to the Station from an entirely new field of experiments, viz.,
Ontario, Malheur county. The seed for these experiments was
not furnished by the Station, but came, I learn, from the Lehi,
Utah, factory. These beets were, without exception, of most ex-
cellent form, and the quality was in all cases high. The analyses
made at the Station of beets from this locality are presented be-
low, as well as some analyses which were made at the Lehi factory.

ThBLE IV.
FIeld samples fromOntario, Oregon, analyzed by Lehi sugar Company, Lehi, Utah.

Date.

Samples analyzed at Experiment Station.

No. of Average
sample weight.

Sugar SugarBrix. JUl00. iii beet. Purity.

Oct. 14 1135 184 205 I i86 177 910
14 1170 II 3 20 3 I 10 3 18 3 05 0
24 1171

I

20 8 21 2 ii 17 5 to o
14 1172 10 5 209 20 I 19 1- 05 0
14 1173 227 205 183 174

Nov. 4 izz6 193 170 155 I4 '7 910
S 1226.4 ii 9 iS 7 17 7 i6 1 94 0
6 1227 14 2 198 iS 7 17 8 930
6 1227 24 1 17 5 16 9

12. 1258 38 6 138 10 6 ,o 1 76 8
12 1259 117 193 i8o 171 931
12 1260 15 9 20 0 19 0 18 0 95 0

Average i8 3 193
I

177 ,6 8 908

Date No. of
sample,

Average
weight. Brix. Sugar

in juice.
Sugar

in be t. Purity

Oct 7 I ,66 184 25 0 142 8r
2 143 g8 iS 5 157 833
3 140 204 18 0 170 88z
4 283 175 13 2 125 754
5 180 179 '4 7 '39 821
6 240 ,86 i6 0 152 860
7 144 201 17 7 ,68 88o

27 8 266 191 16 5 155 864
27 9 148 227 18 9 178 832
27 10 180 200 '7 0 iSo 850
27 II 233 204 17 6 ,66 863

Nov. 6 12 310 162 12 7 119 784
6 13 200 ,86 iS 0 150 860
6 14 170 200 '7 5 i6 875
6 15 290 ,88 '5 9 1.50 846

Average 20 0 19 2 i6 i 153 541
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These few results may lead to the development of an en-
tirely new field for experiments. In this locality beets would
have to be grown under much the same conditions as those which
obtain in Utah, for they must be grown by irrigation. Experi-
ments will be conducted there the coming season.

EXPERIMENTS IN JACKSON COUNTY.

Experiments were conducted in Jackson county on the same
general plan as in Union county. In addition to the seed fur-
nished by the Station, Mr. L. C. Coleman, of San Francisco, Cal.,
donated quite an amount for distrbution. The local work was
attended to by a committee of citizens who rendered very valua-
ble assistance in conducting the experiments. The seed consisted
mostly of the standard varieties, Klein Wanzlebener, and Vii-
morin improved.

Jackson cuunty posses a climate not differing greatly during
the summer from that of Union county, as will be seen upon a
comparison of the chart given below and the one given previously.

In the experiments of previous years but a very limited num-
ber of samples (4) from this county were analyzed, but these
were uniformly rich in sugar, the average being 17.93 per cent.
sugar in the juice, with a purity of 81. The U. S. Department of
Agriculture also reports one analysis as 18.94 per cent. sugar and
83.9 purity.

The analyses made the past season are presented below:
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938 Jesse Adams.. -. Phoenix
939 Jas. Clift Phoenix
940 A. J. Stevens Phoenix
4' H. G. Coleman Phoenix

942 H. P. lyons Phoenix
943 John M. Smith Phoenix
944 W. H. Hurley Phoenix
945 J, W. Abbott Talent
946 E. H. hendricks Phoenix
993 J. L. Wilson Medford
994 I.. A. Murphy Medford
995 J. W. Wi ey Medford
996 Jos. Clif8 Phoenix
997 Clint Stewart Medford
998 Mr. Griffin .. Medford
99g C. Hoxie Phoenix

boo C. H. Stewait. Medford
loot Weeks and Orr Medford
1002 J. G. Hagey Medford
1003 W. H. Smith. Medford
1004 W. J. Conlpton Brownsboro
1005 H. Trtpp Brownsboro
load Ira Wakefield Medford.
l007 J. S37 Spees Medford
laoS S. A. Carleton Brownsboro
1009 Ira Wakefield Medford
1010 J. IC. Bell Browushoro
1011 P. Stewart Medford
1012 John Anderson iVledford
1013 John 0'Cander Medford
1014

J

John O'Cander Medford
1015 J. W. Richardson Medford
ioi6 J. O'Cander Medford
mo6 J. I. Freedenberg Central Point
1057 J. H. Downing Central Point

TABLE V.

Showing analyses of Sugar Beets from Jackson County, 1897.

Av. weight. Sugar.
Pd Re- Date Dale

Postoffice. Plirity.l Solids. ported
I plant- harvetGrams OunceslInjuicelln beet1 g in tons, ing. jug.

602 2191 140 1330 9710 177
453 15 9 14 0 13 30 87 00 i6 0
366 12 9 16 3 15 48 8i 00 20 0
538 19 0 14 0 13 30 69 00 19 0
485 17 I 14 1 13 39 70 00 i6 8
204 100 1451 13171 79°° ,8 7
589 27 7 i6 5 15 67 82 04 iS 8
599 21 1 6 0 15 20 So oo 19 5
295 10 4 I 13 0 12 35 69 00 18 8
234 8 3 i6 4 15 52 80 00 204
315 11 I 20 I 19 04 93 00 21 5
137 8 12 4 11 88

I
74 00 r6 8

313 II 0 15 9 15 10 81 00 19 7
463 i6 3 17 2 i6 4 87 40 19 7
205 7 2 17 4 t6 53 8 40 17 4
351 12 4 18 7 17 76 8z 30 22 6
259 9 I iS 3 17 38 83 20 22 5
270 9 4 20 0 19 00 93 00 21 5
448 15 8 17 2 i6 34 82 00 20 8
183 6 5 19 9 iS 9t 91 30 21 8
276 98 1 200 1900 86 6o 23 1
453 15 9

1

204 1903 91 00 22
1527 53 9 9 5 9 00 64 50 14

300 10 6 15 7 14 92 82 00 19 1

1495 52 7 14 7 13 96 79 40 8 s
458 17 5 1) 3 J

10 73 I
66 0)' 15 3

511 rS 0 6 7 15 96 76 00 21 9
298 15 0 15 5 I 14 72 71 00 20 2
332

]

II 7 iS 6 7 67 89 00 20 7
198 70 103 978 61oo 169
345 1211 102 9$9 6500 i6
351 12 4 r4 2 13 49 79 00 I 17 9
197 6 9 12 0 II 30 6o 00 19 9
367 12 9 12 2 1 59 7900 5 4
667 2351 i8' 1481 9100, 174

3 7 ........April 20Aug. i6
20 10 4
37

o April 25'Aug. 17
27 . 2 19
42 100 30 17
23 130 May 17
35 280 April)3 9

20 IS
4 0 8 0 ISISept. 7
1 4 22
44 I ........
3 0 1... -25
37 ti8
39 ......I38.
15 130 Sept. 726 204
19
31
2 1 21 3 lAplil 26ISept. 6
43
3 4 25 2 May 3ISept. 6
40
52
4 7 24 0 April 1 Sept. 621
66 100
5 4 April 7Sept. 6
37 131 , 6
79
3 2 April I7ISepl. 15

6 50 May 3' 26



1058 B. B, Jennys '1able Rock 715 24 9
1059 W. \V. Scott Central Point 555 19 6
,oóo A. M. Stewart Medford 544 19 2
,o6i C. J. Duncan Central Point - 480 x6 9
1062 Mr. Bennett Central Point .. 869 36 5
xo6. Win. Lydon Central Point
1064 Unknown I90 67 0 15 0 14 25
ro6 Unknown 13 0 12 35io6 I,. H. Tucker Medford 419 14 8 iS 7 17 76
1069 F. Morjne 1'able Rock 800 28 2 12 0 11 40
1070 D. W. Cornish Central Point 247 8 21 4 20 33
1071 R. C. Hensley . Central Point 746 26 3 13 2 12 541072 M. l3ellinger. - Medford I 276 I 9 7 ii 8 11 21
1073 5. Raphaltz Jacksonville 558 19 7 11 4 II 73
1074 J. McFarroii Medforci 512 IS 0 i8 6 17 67
1205 B. A. Ford Medford 917 32 3 17 5 i6 62
1206 B. F. Peart Central Point 245 8 6 15 2 14 441207 3. J. Estes Central Point 835 29 4 i6 5 15 67
1208 J. R. Armpriest Applegate 330 Ii 6 20 1 19 10
12o9 J. F. Ditsworth Leeds 725 25 6 i6 5 15 67
1210 B. P. Hammond Medford 698 24 6 14 0 13 30
1213 B. F. Mot-ine Medford 483 17 0 17 2 i6
1216 C. Beardsley Medford . 268 9 4 i8 0 17 10
1217 A. P. Ashby Medford 453 17 0 19 4 iS 43
1273 I A. A Stearns .. Klamath Falls 374 13 2 15 4 14 63
911 J. W. Sniith Medford 644 22 7 15 7 14 91

Average 437 15 4 15 5 14 07

17 4 16 52 90 00 19 0 , 6 May i Sept. 14
13 9 13 i6 77 00 18 0 4 1 5 2 April22 5
188 1786' 8900 212 24 May 1 14
13 5 12 83 84 00 i6 0 2 5 14 0 April15 15
13 5 12 82 71 00 17 7 3 9 24 14

78 00
51 00
8 50
So oo
91 00
So oo
71 00
76 00
79 00
59 00
86 00
88 00
8 o8
8 00
65 00
83 00
87 00

23 4
19 2
20 5
20 7
20 7

8804 231
9000 170
8206 190

191 41
16x 31
20 7 2 0 28 9 April17 Sept. 10
149 29 i6 13
232 18 15
159 27
6 6 8 'April20 Sept. . -

'4 9 3 5 7 8 25 Aug. 25
23 5 4 9 16'Sept. 13
196 21 211 25
17 5 2 3 12 0 25Oct. 6
187 22 251

3 3 May 101
2 7 i.$ept. 4
6 April i5IOct. i
35
27
37'7
33

32 6 April 15 Oct i
151 I i-

8100 1844 34 ,61
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From this table are gathered the f3llowing facts: the seed for
the samples recieved was planted between April 2d and May 1st,
a month earlier than was the case at La Grande. The harvest-
ing took place from August 9th to October 9. I hardly think
those harvested in August were mature, still a number of them
polarized as high as 14 per cent. sugar in the juice and showed a
satisfactory purity. In all probability all the beets harvested in
August would have shown higher results had they been left in
the ground another month. This fact has also had its effect in
reducing the average for the county. The lowest result was 10.2
per cent. sugar in the juice, 65 per cent. purity, and the highest
21.4 per cent sugar, 91 per cent. purity, a considerable wider
range than was shown in the Union county analyses. Of the 60
analyses 13 showed less than 14 per cent. sugar, and 28 showed
over 16 per cent. The average was 15.5 per cent. sugar in the
juice, 81 per cent. purity, for a beet weighing 15. 4* ounces and
a yield of 16.1 tons per acre. This average yield was also much
reduced from the fact that sekveral plats are included which were
grown on the hill lands where the yield was small, soil which I
do not consider adapted to beet culture in this locality; and still
further from the faót that in many cases the stand was poor from
not having used a sufficient amount of seed. Whe ever there was
a good stand on soil adapted to the culture there was a most excellent
yield.

While these results are not quite as high as those obtained in
Union county, it should be borne in mind that they were oh-
tamed under more unfavorable circumstances. I do not think
they represent the best that may be expected in Jackson county.
As it is, however, they are very favorable.

The manufacturing conditions of this part of the State are
about the same as exist in the eastern portion. While there are
not so many acres suitable for beets in this county as in Union
county, yet there are fully 50,000 acres adapted to the industry,
sufficient to supply beets for two or three factories of ordinary
size. There are two points near either of which a factory would
find a good location, each possessing a little advantage in some
respects over the other, viz., Medford and Ashland, the former is
more centrally located with reference to the agricultural land,
the latter has the advantage in supply of water. It would be

'4367 grams.
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entirely feasible to bring abundance of water to Medford at a
comparatively slight expense, which would not only be available
for factory purposes, but might also he used for irrigation for beets
and other crops when thought advisable. It is not, however, es-
sential that beets be irrigated in this locality. A ditch of 500
miner's incheswould supply many times the amount of water
necessary for a factory. This could be very easily constructed
and at a cost not to exceed $300 per mile. Both fuel and lime-
stone are abundant in the locality. In the light of these facts I
certainly believe that Jackson county possesses all the require-
ments for a sugar factory.

EXPERIMENTS IN WILLAMETTE VALLEY.

The same varieties of seed were used in the experiments in the
Willamette Valley as in the other parts of the State. In \\ ash-
ington county the Station had the valuable assistance of the
Hilisboro Board of Trade, who furnished a portion of the seed
used. In Clackamas county much seed was distributed by the
Portland Manufacturers Association through the Oregon City
Board of Trade in addition to that furnished by the Station.

The climatic conditions of the season in the Willamette valley
are shown on the opposite page.

The chart shows that the spring was somewhat warmer than is
ordinarily the case, and in general throughout the season the
temperature was higher than the normal.

The analyses of beets from Washington county are presented
below:



TABLE VI.

Showing analyses of Sugar Beets from Washington County.

Av. weight. Sugar.
Grower. Postoffice.

. I

Grams. Ounces Injuice:1l1 beet

Re- Date DateSolids ported of ofPurity.1 Solids. I not yield plant- harvest
sugar. hi tons. ing. 111g.

9i7 R. Kuhne figardvilIe 189 6 6 16 0 15 20 So 4 19 9 3 91037 5. Austed Forest Grove 508 17 5 14 2 13 49 83 0 17 I 2
1074 Thos. Tucker Hillsboro 176 6 2 15 7 14 92 89 0 17 51075 Johu Joos Hillsboro 324 II 4 15 2 14 64 95 0 i6 o 8
1076 A. S. Craven Hillsboro 520 i8 3

I

13 12 83
1077 C. Rchse I Hillsboro 375 132 127 1207 730 174 471078 Geo. Billings Hillsboro 705 24 8 15 5 14 713 91 0 17 0 I 51079 3. P. Tan,je,e Ilillsboro 665 23 4 2 5 I, 88 82 0 15 2 2 7,oSo N. C. lincoln Tlillsboro 54.3 ig I 15 0 14 25 82 0 ,6 9 I 9,o8i 3. M. Bridges Hillsboro 320 11 3 13 8 13 II 92 0 15 0 1 2
1082 Thos. Withycombe

I liitlsboro I 446 15 7 14 2 13 49 83 0 17 I 2 91083 E. A. Shaw Forest Grove 124 4 4 13 1 12
-

21084 F. Doughty Hiilsboro 485 17 I 17 9 17 00 96 0 i8 ,1085 Wn,. Mohr Hillsboro 639 22 5 14 4 13 08 90 0 ,6 0 1 6io5 D. B. Reasoner }lillsboro 578 20 4 14 1 13 40 91 0 15 4 I 31087 D. B. Reasoner Hillsboro 6.oi 21 1 14 9 14 ,6 95 6 71096 3. H. Rode Forest Grove 253 8 9 15 0
I

14 25 85 0 17 6 2 6iog8 W. H. Rucker Hilisboro 6 5 12 5 II 88
1099 D. M, C, Gault 1-tilisboro

I
278 9 8 , 6 14 82 88 o 17 8 2 2,ogga D. M. C. Gault .. 1-lillshoro 820 eS 9 15 2 14 44 88 0 17 2 2 01100 F. Lesher

I H,llsboro 460 6 2 17 0 i6 15 93 0 i8 2 I 21,0, Mrs. E. M. Smith .. Hillsboro 269 9 4 19 0 iS 05 ......19 5 511020 F. H. Heidel Hillsboro 436 15 4 i 15 2 14 64 88 a 17 3 2 11,028 F. M. 1-teidel 1-lilisboro
I

281 9 9 20 2 19 9 91 0 21 0 81103 W. J. Ingram Hillsboro 285 10 5 17 4 i6 53 87 0 20 0 2 61104 I. J. Swan Hillsboro 410 14 4 15 3 14 . 88 0 17 4 2 11105 A. Allen Hillsboro 350 12 3 ,6
I

15 68 86 0 17 9 1 4I o6 P. H. Baugma,,
i

Hilisboro 6i 22 9 13 3 12 64 82 0 ,6 2 2 9 May1107 A. G. ,',ndrews Hillsboro 209 7 4 15 5 14 73 96 0 i6 , 6 April281117 Wm. A. Hemans Forest Grove 89 6 6 17 7 i6 82 92 9 19 2 1 5 10 9 May ,o1194 Jot,,, Dilhers Dilley 302 10 6 20 19 47 94 0 I 21 5 I 1 01195 R. K,,hne5 Tigardville ,6o 6 5 5 23 55 0 10 0 4 51196 R. Kuhue * Tigardville 198 7 lo 6 10 07 71 0 12 8 2 71197 R. K,,hne* Tigardville 290 9 i 12 4 II 78 88 0
J

14 0 1 6,rp8 14. Kuhne
. i Tigardville I 405 14 3 ,6 6 5 94 0 17 6 i a

May ,Sept. 20
April ,8 i

2 May F '7
12 0 April i6 15

May 20 20

21 0 April 14Sept.20
150 May14 i6 .
6 2 April23 28
i6o 1 21

0
iS 0
i6 0

Slav ,5
April 2
May

May i Sept.29
24 0 pril 22 24
.130 16 08

27 25

i6 o pril I Sept 24
,6o 15 28

Sept. 17
28
27

23
28
25
27

Lab.
No.



R. Kuhna figardville 425 15 o i i 68 S9 o 6

1200 l. Kuhne Tigardville 350 12 3 iS 0 17 0 90 0 19 1

1201 H. Kuhue
i

l'igardville 272 6 17 4 16 53 94 0 ,8
2202 R. Kuhne ligardville 7 5 i6 62 82 0 21 4
1203 H. Kuline ligardville 235 8 3 Sample lost.
1215 Jos, Kaufman Tigardville 15 7 14 92 93 0
2261 W. S. Dailey Hillshoro 647 22 8 Sample lost.
1262 Judge B. P. Cornelius Fliilsboro 346 12 2 '4 6 13 87 8, 0
1263 0. .J. Thompson Hilisboro - 412 4 5 14 8 14 o6 85 0
1264 W. B. Young Hillsboro 382 13 5 9 5 9 02 57 0 t6 8
1265 L. Manning Hillsboro 548 19 3 Sample lost. .. -

1266 Peter Gollub Hilishoro i9 6 11 2 10 64 73 0 15 4
2267 Adolph Prougue HillSboro 401 14 1 17 5 i6 62 88 0 19 9
1268 J. W. Masters -Hilisboro 83' 29 3 16 8 25 96 8, 0 19 6
1269 A. H. Henpirch Hilisboro.............321 10 9 I 13 6 12 92 93 0 I 14 7

914 H. Kuhne Tigardville.............260 9 2 299 2809 880 226
915 H. Kuhne Tigardville 247 8 7 18 0 17 10 82 9 21 7
916 R. Kuhne Tigardville 176 6 2 i8 0 17 10 88 20 8
951 I S. Steiti Middleton. 453 15 9 i6 6 25 77 8, 3 20 4

407Average

* Not included in average,

17 5

169 22

180 3427
73

17 . Oct.15
I I 15

9 15

39 15
15

42
14
28II
27
37
28

143 I i66 I532 867 i8z 24 157

Aug. 24
24
24

48 May21 Sept. 3



TABLE VII.

Showing analyses of Sugar Beets from Clackamas County.

Av. weight. Sugar.
i'd Re- Date Date

Grower. Postoffice. -' -- Purity. Solids. ' otd
plant- 'harvest

Grams.Ounces InjuiceIn beet' g in tons. ing. ing.

rrs W. H. Shayer Willatuette 800 00
1119 C. W. Richey Logan 68g oo
1122 P. leonard Charnian Oregon City 435 00
1129 J. L.l8lurdock Viola 35200
1146 Geo. Keetevson Car tis 655 00
1147 Arthur C1l Oregon City 305 00
1148 Conrad Berner Suilnyside 641 00
1149 H. C. Hackett Oregon City 00
1150 No name Oregon City 549 00
1151 No name Oregon City 319 00
1175 James Dubois Oregon City. 66 00
1176 No.20 Oreori City-------------305 00
1177 J. H, Ralston Willaniette Falls 455 00
1178 W. H. Selbyer M,ilino 230 00
1179 Grant Mumpower Stone 270 00
1184 R. Rypjynski Oregon City 354 00
1185 H, D. Mosher Redland . 412 00
1187 J. H. Eckerson Canhy 342 00

88 Robert Bellshaw Redland 3800
1189 W. l. Rickofi Stone 317 00
rI90 F. A. Sleight Canby 475 00
1191 D. H. Cartwright Rediand 562 00
1192 C. W. Armstrong Canby 49000
1095 J. Ranger Oswego --
1219 Chas. Miller \Tida 541 00
1220 M. Pitcher Star 788 00
1221 W. M. Wallace Muljno . 65 oo
1224 J. L. Clark l,ogan 934 00
1225 . John Kexel Oregon City 972 00

Average . 507 83

10 6 82 0 13 1 2 9 April i Sept. 23
11 59 8 0 14 3 2 1 10 OCt. 6
15 3 88 0 .i8 4 2 2 24 00 18 Sept. 24
13 5b 89 0 16 0 I 7
1045 790 138 28
I2 r6 890 145 I 7 2200 May riSept.23
14 8r 5 0 18 5 2 7 10 89 April23' 20
r6 82 91 0 19 i 8 -- , ......
15 20 86 0 8 3 2 3
14 72 77 0 i6 8 I 3
C2 45 880 148 17 ..II 21 82 0 14 4 2 6
1368 86o 164 20
11 97 90 0 13 9 1 3 17 50 May ,o Sept.22
11 40 88 0 13 7 1 7
11 78 76 0 16 2 8 66 May 8Sept.20
1188 780 160 35 ,

2100 I 20
13 87 86 0 169 2 3 ......ApI1l15 I

12 07 74 0 17 2 4 5 21 19 -

17 29 82 0 22 2 4 4
12 07 82 0 153 2 6 9 58 May IsSept. 23
9 41 6 0 13 6 7 11 II ,Aprii3oI 22

14 i6 87 0 17 I 2 2 18 00 I5 24
1121 86o 136 i8
13 68 81 0 16 7 2 3 April 29Sept. 23
14 r6 91 0 16 5 I 6
12 64 8, o i6 5 3 2 21 50 May 12,OCt, I
12 64 71 0 17 3 4 0 1 6
1615 940 180 10 H

'79 138 2307 834 162 24 174,

28 2 10 0
24 3 12 2
I 3 6 2
12 4 14 3
23 1 11 0
17 6 12 5
22 2 15 8
15 7 17 7
19 4 i6 0
II 2 15 5
19 9 13 1

14 3 II 8
r6 0 14 45' 12 6
95 12 0

12 5 12 4
14 5 12 5
12 0 14 6
12 6 12 7
11 1 18 2
16 8 12 7
19 8 99
17 2 14 9

11 8
19 0 14 4
27 8 14 9
23 2 13 3

'3 3
7 0
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In this county the planting took place from April 1st to May
'21st, as far as reports were recieved, and harvesting from Sept.
20th. Before the latter date the mature beets had received an
inch of rain which undoubtedly lowered somewhat both the sugar
content and the purity, for while growing beets will recover from
rains, beets which are mature and have ceased growing will not
act thus. The effect of rains on mature beets is well shown by
the following results obtained from this county. The beets were
obtained from the same field at maturity, and again later after
they had received much rain.

No. Analyzed. Sugar

9t4 August25 19.9
1195 October i6. 5.5

615 August 25. 18.0
1197 October i6 85.4

The lowest result was 9.5 per cent. sugar, purity 57 per cent.,
and the highest was 20.5 per cent, sugar, purity 94. The aver-
age from 51 samples was 16.1 per cent, sugar in juice, purity 86.7,
weight, 14.3 ounces, yield 15.7 tons per acre. Of these analyses 76
per cent. contained 14 or more per cent. of sugar in the juice; and
35 per cent, contained 16 per cent. sugar or over.

Clackamas county shows practically the same time of plant-
ing as in Washington county, as would be expected, but
the time of harvesting was extended a week later. The average
beet for this county was one weighing 17.9 ounces with 13.7 per
cent. sugar, and 83.4 per cent, purity, and a yield of 17.4 tons
pet acre. In previous years there had been made by the station
eight analyses of beets from this county showing an average of
15.6 per cent. sugar, and 78.8 per cent. purity; and also three
analyses by the U. S. Department of Agriculture with 15.4 per
cent sugar, and 84.2 purity.

Contrasting the samples grown on hill and bottom lands in
these counties there seems to be little difference except in the
yield as is shown below:

Bottom Land. Hill Land.
County.

Samples Sugar. Purity, No. of sugar. Purity,
samples. I

yield:
toils.

Clackamas .......5 13 54 5 6 20 6 6 '3 3 79 0 13 7
Wasliiiigtou. - - 12 15 o 57 i4 7 12 15 I 86 7 i6 3

Average 14 65 859 17 4 -- 14 5 84 0 15 0

Souie analyses were male ,rorn uhisceligneDus localities the results of
which are shown in Table VIII.
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Lab.
No. Grower.

TABLE VIII.

Showing analyses of Sugar Beets from Miscellaneous Localities, tS97.

Av. weight. Sugar.
Solids Re- Date Date

ported of of
Postoffice. County. - - Purity. Solids.

SuulOatr yield plant- harvest
Grains Ouncesnjuice'5n heel g

- in tons. nig. lug.

20 8

82 0
82 0
8o 9
8i 7
Mo
94 0

157 147 847 182 28

110 I04 820
132 125 866
110 104 730

13 4

1214 J. W. Fester Sheridan i Polk 194 00 68 13 1 124 84 0 15 0 2 4 Lpril27Oct. 3
1220 M. Pitcher Star Lane . 788 00 14 9 14 1 I 91 0 i6 1 6 4 4 22 15
696 J. W. Neat Eugene .. . - Lane 766 00 27 0 4 7 14 0 84 5 17 4 2 7 3 I 10 Sept. 16

1035 V. L. Molt Eugene Lane 542 00 19 1 17 4 16 5 94 0 8 I 0 19 1 12 22
1066 E. H. \Villard. Cottage Grove . lane 519 00 IS 3 14 0 13 3 84 0 15 9 1 9 9 4 May 14 23
1180 S. B. Lodge . . Eugene Lane .....370 00 13 0 i6 8 15 9 94 0 17 8 1 o April Si Oct.
1229 Eli Perkins .. Eugene Lane 560 00 19 8 II 9 11 3 88 0 13 6 1 7 lO .5 Nov. 2

1249 C. F.Kent Franklin Lane 372 50 13 I ........................14 8 AprIl21 21

Average 559 6o 19 7 14 9 14 2 89 2 i6 6 1 6 i3 5

977 F. M. Kizer Rowland Liun 220 30 8 16 9 160 77 5 21 8 9
989 I. Swaun Lebanon - Liiiii -- .. 459 30 16 2 10 S 10 2 86 4 12 5 I 7
990 Johu Rees Lebanon . Linu 525 5) 18 5 9 9 9 4 83 2 II 9 2 0

ixoS D. W. Hoelbing. Portland

1116 D. tV. Hoelbing Portland
1115 I). W. Iloelbirig Portland

920 D. W. Hoelbing Portland
921 Geo. Pope Portland
950 Metzger, Wolf& Co Portland

919 D. W. Hoelbing Portland

Multnomah 486 70
Multnomah 1585 30

Multnomah. 407 00
Mnitliomah - 295 00

Multnomah - 422 02
Multnoivah 510 30

Multnomah - 418 00

589 20Average

1193 H. D. Mount Silverton ------Marion 614 00 21 6
985 Bell C. Irwin I Salem Marion 249 50 8 8

1223 Barlow Co
i Barlow Marion 55Q 00 29 4

1253 0. Dickinson2 Salem Marion ....780 40 27 5
1254 0. Dickinson*Salem Marion 452 50 15 9
1251 C. R. Porter - Ale Marion 1168 70 41 2
1250 C. R. Porter Ale Marion 672 00 23 7
1252 C. H. Porter Ale. Marion 1697 00 59 9

Average

54 51 67 5 So z6
15 4 14 6 92 2 167 13
15 0 14 2 94 3 159 9
84 8i 78 5 107 23

135 22

13 4 24 2 7 April 8 Oct. Ii
5 3 21 14 2 17 Sept. 13

14 8 38

I
773 00 272 115 to6 828

20 0 31 April Io4ug. 25
21 3 38
21 3 41
17 1 33 April 15Sept 1

17 4 19
12 2 6

14 9 16 9 16 0
i8 0 17 5 16 6
17 2 17 2 i6 3
55 9 13 8 13 1
14 7 15 5 14 7
14 3 11 6 11 0
I0 4
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TABLE VIII.

Showing analyses of Sugar Beets from Miscellaneous Looalities, 1897.(oncluded.

Ac. weight. Sugar. id Date Date

Grower. Postoffice. county. .
-- purity soius pord p1t- haest

Grams Ounces Injuice lii beet sua in tons, jug. big.

992 J. A. I,aniberson Lebanon LOin 476 8o i6 8 8 8 0 S4 0 10 0 i 6 38 0 April 20 Sept 15

Average
.

420 40 14 8 11 5 10 9 52 7 14 0 2

1114 J. H. Ray Oakland Douglas 983 00 34 7 13 8 13 1 91 0 15 2 I 4 -

Average 98300 347 138 13 9 0 152 I 4

1121 No flame...
I
lJflkllOWil .....nknown . - . 9 7 9 2 76 0 12 S 3 1

1212 No name Unknown Unknown... - 475 CO i6 8 iS 5 17 8 87 0 21 4 2 6
1152 No name.. Unknown Unknown .....54.S 00 19 6 17 0 i6 I 94 0 i8 o 0

Average 51000 iSO 151 144 856 174 22

893 S. H. Morris McMiuiivjile Yaiiihiii 385 70 13 6 21 4 20 1 92 0 23 3 I 9
1113 J. A. Vaiiarsdel Newberg Vanihill 700 00 24 7 15 2 14 4 so 0 i6 8 i 4 12 o April23 Oct. 6

1272 Geo. W. Mitchell Newberg Vanihill I i 6 00 4 I 15 4 I4 6 89 0 17 3 I 9 3 5 May i6 Nov. 5
1274 Geo. W. Mitchell Newberg Vainhill. iS I 17 I
1222 H. 0. Hansen

.
Newberg Yamhill . 254 00 8 17 7 i6 5 94 0 18 8 j I 6 April oOct. 3o

Average 329 94 ii 7 16 8 i 9 89 8
Grand average 511 81 i8 0 14 2 13 4 8 8

i8 3 1 7 14 1

i6 2 2 1 15 5
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The experiments with sugar beets at the station the past sea-
son must be considered a failure. The chemical department had
in view a test of the relative yield of four varieties of beets,
a comparison of the weight of the tops with the sugar content of
the beet, and an accurate determination of the cost of produc-
tion. Seed for this work was turned over to the agricultural de-
partment for growing the experimental plats, for which portion
of the work that department should receive credit. At the close
of the season it was found impossible to obtain any reliable in-
formation on any of the above points because the growing period
was cut short by very late planting owing to a heavy rain just at
planting season (May 14) so that the beets, while showing on
analysis a high sugar content, were abnormally small, notwith-
standing the rows were 36 inches apart, a distance altogether too
great for practical purposes, other conditions being correct. The
beets from these plats were by far the poorest beets that came
into the laboratory and entirely unsuitable for factory purposes.
On account of this abnormal condition it is deemed best not to
include analyses, yield, etc., lest the results be misleading.

Considering the average for the State the past season it is
found to be (216 analyses) sugar in the juice 15.24 per cent., pu-
rity 84.36, yield per acre 18.54 tons.

Collecting the results for the different counties where experi-
ments were conducted on a considerable scale, we have as fol-
lows.

Counties.
Sugar Yield Costin Purity, per acre, per acre.juice. tons.

Union i8 5 88 5 73 4 $11 20
Jackson 15 5 Si o 15 8
Washington i6 x 86 7 r 7 24 00
Clackamas... 13 7 83 4 17 8 26 00

The prices given above do not include the rent of land and de-
livery to the factory, which would average not far from seventy-
five cents per ton.

It wou1 thus appear that it is not only possible for Oregon to
produce beets rich in sugar a.nd with a high purity, hut also with
an excellent yield. In the case of Union county I believe it will
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cost less to raise the beets than at most other points as they will
require less cultivation. I analysed a sample of beets (No. 1271)
from there which had received absolutely no cultivation that
showed 18 per cent. sugar, and 90 per cent. purity which would be
considered an excellent sample had the most careful attention
been bestowed upon it.

The beets giving the above results would have brought $4 per
ton delivered at the factory, or for the average crop a little over
$60 per acre. If we assume, on the basis of the above reports,
that the cost will be $38, which I believe to be more than will
actually be the case, there would be a profit of $22 per acre, be-
sides a fair rent for the land and good wages for the work, which
would be participated in by nearly the entire family, for much
of the work an be done by children as well as men.

CONifiTIONS FOR I1ANUFACTURE.

Let us now turn our attention to the questions of more direct
-interest to the manufacturer. This I shall take up under the
following heads:

FusE, the ability to produce beets. in large quantities, for a fac-
tory to he successful must be conducted on a large scale, and cli-
matic conditions must also be suitable for preserving the beets
without deterioration till used.

Second, an abundant supply of pure, cool water, which is abso-
lutely indispensable.

Third, an abundant supply of fuel which may be had at a
reasonable cost.

Four/h, an available and accessible supply of limestone of good
quality.

F//h, good transpoitation facilities.
Six/h, the enterprise requires a large capital to erect build-

ings, purchase expensive machinery, secure skilled labor, and pay
for the raw material.

In any one of the four localities above named there is ample
land for furnishing sufficient beets for a factory of large capacity.
Washington county offers a broad expanse of land of great fer-
tility and depth. Here it would be possible to grow beets on
twenty thousand acres of land and not interfere to any extent.
with other crops by allowing the beets to take a regular place in
rotation where now hare fallow is practiced.
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From an agricultural standpoint Clackamas county is so situ
ated as to be able to receive beets from both Yamhill and Marion
counties, either of which contains quite as much land suitable
for beets as Clackamas itself, and inasmuch as here water trans-
portation would compete with rail, she would be particularly
favored in this respect.

In 1/ic mat/er of the preservation of the beets, however, Ifear there
would be a serious dfficul/v unless a4ficial conditions are resorted
to. which mzght not be impracticable, but which at best would be an
experiment. While in either of these counties in the Willmette
valley it is certainly possible to produce beets rich in sugar, and
with a good purity and yield, yet on account of the fact of the warm
climate and the early fall rains which come on ve;y soon afte? the
bee/s mature, and in some cases even before maturity unless the sea-
son is very /avorable for early seeding--it zc very doubtful / the in-
dustry would be a reliable one. For with the coming of the fall i ains
there s/ar/s a second grow/h of the beet which rapidly reduces both
the sugar content and the purity of/he crop so /ha/ it is neither sahi-
factory to the manufacturer or the farmer, for the former will not
accept deteriorated beets and the latter cannot afford to submit
to any material reduction in price. The question of storing of
beets is a matter to be settled by further experiments.

As to the second requisite, an abundant supply of pure cool
water of which a factory of 300 tons capacity would use not less
than 1,000,000 gallons per day, any one of the above named lo-
calities could furnish even more than this if needed. There would
he no question as to the purity of the water in any of these lo-
calities except perhaps Union county, and this water was re-
cently partially analysed at the Station, and showed only 15
grains of solids per U. S. gallon. As there are more soluble
salts in the soil of this locality than in any of the others it is
probable that the others would show even a less amount than
this.

Clackamas county in addition would have the advantage of
unlimited water power which could be utilized as far as possible.
Here the Willamette river pours over a basalt cliff with a verti-
cal fall of 40 feet. At low watei- these falls give a greater power
than thoe of Holyoke, Lawrence and Lowell, Mass., Manchester,
N. H., and Minneapolis, Minn., combined and averaged for the
entire year. When this is considered with the fact that there
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would be water transportation, both inland and to the sea, that
fuel is as cheap here as elsewhere in the valley and that lime-
st.one might, be laid down fully as cheaply as at other points in
the valley it would give Clackanias county a strong lead, pro-
vided the difficulties mentioned previously can be satisfactorily
overcome. Knowing all the inducements offered and the strong
desire of the people for a factory in the Willa.mette valley 1/ic
ques/ion of the /'n'servation of the beets must be solved before I should
eel warranted in encouraging the erection of a factory. We cannot

qflord in matters of such innenI to let our desires run away with
our judgement. We must look the conditions squarely in the face
and be governed solely by the results obtained by experiment and the
natural conditions which exist. Let us be cautious about advocating
the establishment offactorics in localities not kizozen to be suited to
the industiy, for it would be certain failure and a very serious injury
to those localities in the State which are adah1ed to the industry.
At present it must be said that the flax industry offers a more
favorable outlook than the beet industry. But in eastern and
southe ii Oregon the industry would find most congenial conditions
and f1oroperly managed would meet with szccess front tile start.

The third point is that of fuel. Wood must be the principal
fuel at either of the points mentioned. In the Willamette valley
it could be laid down at a factory at $1.50 to $2.00 per cord for
fir, and at a very slight increase for oak, and either could he had
in unlimited quantities. In eastern and southern Oregon I
think fuel would cost slightly more, less in the former than in
the latter. High grade coal will cost us from $6 to $6.50 per ton
but abundance of wood can be had at the prices above named,
snd thorough tests proven that one ton of coal will he equivalent
to about two cords of wood.

The cost of lime rock is important for the amount of this
material required for each ton of purified sugar is about one ton.
This lime must be obtainable cheaply, and must he of a very
pure quality. In southern and eastern Oregon the price of lime
'iock would not exceed $2.00 per ton, and might be even less. In
"the Willamette valley ft would cost from $3.50 to $4.00.

The Huntington limestone which would probably be used at
first by any factory located in the eastern part of the State is cx-
ceptionally good, carrying less than 1 per cent. of insoluble mat-
ter, and there are mountains of it. There are no analyses of
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southern Oregon limestone at hand but specimens which I have
examined show it to be of pure quality, and it can be had in un-
limited quantity.

Transportation facilities are about the same here as elsewhere
on this coast. In the eastern part of the State the railroad corn-
pany is inclined to he very liberal, as indicated by arrange-
ments already made, and I have no doubt this would be equally
true of the roads in western Oregon. In connection with this
phase of the topic the markets may be mentioned as including
Oregon, Washington, Idaho, Montana, and Alaska, which terri-
tory will probably use not far from 65,000,000 pounds of sugar
per annum. The subject of markets is not a serious one. The
transportation to these points would not exceed, and in all prob-
ability would be less, than from any existing factory to the same
points. Such are the conditions which obtain in Oregon for the
manufacture of sugar so far as is today known. After careful
investigation I do not believe that more favorable opportunities
exist anywhere in this country, California possibly excepted, than
obtain within the borders of this State.

THE CULTIVATiON OE THE BEET.

Natural conditions being suitable, in the j5rojer cultivct/ion lies
the sece/ of success wi/h sugar bee/s. At the outset it wa stated
that the sugar beet is a very aristocratic vegetable. When neg-
lected it will show a double resentment by giving (1) a low sugar
content and purity, (2) a small yield. Small size, regular taper-
ing roots, growing entirely below ground are the three essential
points to be secured in sugar beet culture. Persons at first grow-
ing beets for a factory are nearly certain to make many mistakes
which will cut down the profits. It is pre-eminently no crop for
a lazy manthere is no room for such a person in this industry..
Activity is the watchword for those who expect to succeed with
this most exacting crop.

The following instructions are given for the benefit of those whe
are about to enter upon this new industry in Oregon. They are
the result o the experience of the writer in conducting experi-
ments in Oregon with this crop,, and of those who have had years
of experience as practical growers of beets for factory purposes.

The first thing which must receive attention is the seed. It is
of prime importance that this be of high quality. I-n Europe
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the production of beet seed for sugar purposes is an indus-
try by itself and conducted in accordance with the highest scien-
tific skill by workmen who have made it a life study. Practically
all the beet seed used for sugar purposes in this country is now
brought from Europe, not because good seed cannot be grown in
this country, but because it is not. It may be realized how much
care is given to this matter of seed production in Europe when it
is known that each individual beet in a field intended for seed is
subjected to a rigid examination by an expert who passes upon
it with regard to form, color, size, shape, and condition of leaves.
There is usually not more than one-sixth of a crop of beets that
answers the requirements of the previously fixed standard. These
beets are then siloed, and in the spring are each subjected to an
accurate chemical analysis, and only those of high sugar content
and purity are planted. "In the autumn the seed stalks are cut,
the seed threshed out, cleaned and put away for the winter. In
the following spring--the third from the start--this seed is plant-
ed hut in a manner a little different from the ordinary, inasmuch
as the rows are closer together and the beets are thinned to a dis-
tance of 3 to 4 inches, the object being to produce a very small
and rich beet. The usual summer care is given and in the
autumn these very small bect are harvested: another selection
on the basis of their physical characteristics made, and those re-
tained are carefully stored for the winter. In the spring of the
fourth year these small and very rich beets are planted for seed
production.* Thus "the seed offered for sale comes on the market
to he planted during the fifth year after the first steps in its pro-
duction were taken." * When these exact and scientific methods
of selection are applied to seed production in America we may
expect to produce a superior beet seed, but not till then. Farmers
are so prone to save cents in the seed, and lose dollars in the
crop, besides running the risk of having the crop refused by the
factory on account of poor quality, that it has been found best
by factories to contract to select, import and furnish seed thus
properly produced, and to agree to accept no beets unless from
such seed. Cheap seed may trove very dear in the end by a loss of
the entire crop. The Klein Wanzlebener and the Vilmorin seed
are the leading varieties in use in this country. In our experi-
ments the former has given the best results of any variety used.

Arnerica, Beet Sugar, W. H. Holabird, page 23.
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Farmers using either of these varieties cannot go far astray. The
typical form of these two varieties is shown in Figs. 4 and 5.

TIlE SOIL AND ITS PREPARATION.

The best soil is a deep, fertile, sandy loam, well drained; but
any soil that will produce a good crop of wheat may be used.
Soils that are cold and stiff, should not be used, neither new
ground, nor that containing much organic matter, as beaver-dam,
nor alkali land.

In regard to the matter (,f soils Commercial Agent Hawes says:
The best soil for quality, as well as quantity of production, according

to the experiulents of Orth, are those that consist of ,iuid, moist loam about
50 centimeters (20 inches deep, then loam or marl r to 2 meters (3 to 6 It),
and, under this, saud. Such soils, which are easy to cultivate, have a high
degree of absorption, can combine ,iourislinients, and give the plant pliysi-
cally a good stsrt. Such soils are called natural sugar-beet soils."

Bassett quotes Chapte.l as follows:
Soils which are dry, calcareons, light, etc., are not well suited to the

beet. Strong clay soils have little apitude for the culture of this root. In
order that the root ma' prosper it needs, in general, a mellow fertile soil,
the arable stratum of which should be 12 to 15 inches thick. The root suc-
ceeds more or less well in all arabic soils, but the products vary wonderful-
lv according to the ,iature of the soil.

Thus it is seen that sugar beets can be grown successfully on
quite a variety of soils, but farmers are recommended to at first

i1Ftn..
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Fig. 6. SubsoIl Plow.
select lize besi soils at their disposal at the same time turning
their attention to the improvement of their other soils that they
may be in proper condition when needed. Soil that is naturally
unsuited for beets may be brought into condition by proper
treatment with the subsoil plow coupled with deep rooted plants.

Guide Practiqe.e du Fabricant de Sucre. - -
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One prime requisite for success with the crop is that there be a
loose and porous subsoil for the beet is a deep growing plant and
draws most of its moisture from the suhoil. The growth of a
beet is not retarded by dry weather in the fall provided it gets
sufficient moisture in the early part of its life. It is aided in its
exploration for water by this thorough breaking up of the sub-
soiL. It is not, however, safe to subsoil in the spring, but it
should rather be done at the time of fall plowing, since a spring
treatment is likely to so disturb the capillary action of the soil
that it will not be fully restored till the beet has been injured
from lack of moisture. The beet must grow entirely below
ground for that part of a beet growing above ground is less rich
in sugar and more highly charged with impurities than that part
growing well in the soil, which is another reason for this deep
preparation of the soil.

Just before planting time the soil must be thoroughly pulver-
ized, after which it should be allowed to lie several days in order
to allow the moisture to be drawn to the surface, after which
it should he given a light harrowing to kill the weeds that may
ha.ve started. Too much care cannot be bestowed on 1/ic órpara-
lion of 1/ic soil,fo seed will not germinate in rough ground, the
rows will not be strai-ht and the stand will be uneven.

SEEDING.Much depends on the time and manner of seeding
for this governs to a great extent the stand. Unless a good stand
is obtained the results are likely to be disappointing both in
yield and in the quality of many of the beets. Seeding
should begin in April, if possible, in order to allow the beets
to mature at an early date. Not less than sixteen pounds of seed
per acre should be used, and it may well be increased to twenty.
Plant in drills from 16 to 24 inches apart, and if the soil is moist
cover not more than three-fourths inches deep, otherwise the seed
may be covered not to exceed one and a half inches.

The main object of using such a quantity of seed is that it is
much cheaper to be very liberal with seed than to take the
chances of loosing a great many places in the rows of beets. The
depth to which the seed should be covered depends much on the
locality and the season, deep planting is necessary in the more
arid regions, but where the conditions are perfect, shallow plant-
ing is preferable.

The method of seeding depends much on the acreage to be grown.
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Those who are to grow only small plats may use tDols which
would not be at all profitible on a larger scale In any cases
persons who expect to make a success of beet culture should be
supplied with the proper appliances for the work. In most cases
the American made machinery will be found better adapted to
the needs in this country than that made abroad. The seeder
and the cultivator used on large beet farms are adapted to work
together, the latter being adjustible to fit the rows made by the
former. The seeders which are used in this country are some-
thing similar to the wheat drills, but so arranged as to sow either
two or four rows at once and are adjustible. They should be ad-

Fig. 7.

justed to sow mvi's 16, 18, or 20 inches apart and the cultivator
should be accurately adjusted to fit the rows of the seeder. A
seeder and its companion cultivator are here shown. These
machines are found to work admirably, giving excellent satisfac-
tion in the beet growing areas of this country.

For smaller plate the implements shown in Fig. 8 and 10 will
he found most excellent.

THINNING.Extreme care is necessary to see that this opera-
ation is properly done. Thinning is the most expensive and
particular part of beet growing. In small fields it can usually

--=
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he done by the family of the farmer, but on a larger scale it is
usually done under contract at from $3 to $4 per acre depending
upon the stand, condition of the soil, etc. In any case it is im-
perative that it be promptly and quickly done, and even on small
plats it is economy to hire labor rather than to delay the work.

Thinning must be done when the bee/s are very smallhav-
ing from two to four leaves, otherwise a poor crop is likely to re-
sult. Leave the plants from eight to ten inches apart. Much of
this can be done by cutting across the row with a sharp hoe, and
thinning out the remaining bunches leaving only one plant in a
place. This hoe may be of the common garden pattern, having a
blade 5 to 7 inches wide. I/is essential that but one beet be left in
up/ace and that this be the strongest one of the bunch. During
this thinning process all weeds will also be removed. If this is
done by cheap labor it will pay to look after the thoroughness of
the work very closely. After the beets are thinned those remain-
ing will appear weak, hut will shortly recover their strength.

Fig. 8.
CULTIVATION. -Cultivation should begin as soon as the beets

are large enough to mark the row either with a horse or hand
cultivator according as the field is large or small. The cuitiva-
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tors shown in Figs. 8 and 11 are found to serve good purpose.
Regular cultivation should be given not only tO prevent weeds
from getting a start but also to keep the soil in good tilth. In

short beets must be given garden
German saying that the "sugar is
Under no circumstances should a

Fig. 9.

Sig. 10.Wiley Fatmers' Bulletin 52, 1. S
Dept Agrkulture,

care from start to finish. The
hoed into the beet" is very apt.
crust be allowed to form on
the soil. While it is necessary
that roots should at all times be
below the surface, yet the soil
shoiñd never cover the crown of
the beet. The proper position
for theheet in the soil is shown
in Fig. 10. If the soil has been
properly piepared no diffi-

culty will be experienced with
beets growing out of the groutid.
and ridging will be unneces-
sary, but if-there is any tend-
ency of individual beets to ex-
tend above the ground the soit
must be drawn around them
at the last cultivation. Beets
must be kept in the ground
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else the tare at the factory will he heavy, for factories cannot
use these extended crowns with their impurities. Lt is fr-
quentiv desirable to give the beets deeper cultivation after
they have attained some size and for this purpose an implement
similar to that shown in Fig. 1 is very serviceable.

When the beets reach such a stage that the leaves nearly cov-
er the ground the cultivator may be laid aside, but the weeds must
be kept in check by hand pulling, and twenty acres from that
time on will be sufficient to keep one man very busy all the time.

Fig. 11.

HARvEsTING.When the outer leaves turn yellow and fall
down in a wreath around the plant, and the others assume a yel-
lowish tint it generally indicates maturity, although the only in-
fallible means of determining maturity is by chemical analysis.
Whenever analysis shows that the beets have passed the 14 per
cent, limit and have a purity of 80 per cent. or more they should
be harvested as soon as possible. A crop is usually not all hai'-
vested at one time as an unlimited amount cannot be handled at
the factory. The time of harvest is usually fixed by the factory
distributing the amount to be received at any one time among
all the fields that are mature at that time. On a comrner-
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cial scale fhey are harvested by means of a special kind of plow
with a thin blade, which splits the soil between the rows, leaving
the beets standing quite loose in the soil, from which they are
quite easily removed by hand. For plowing out beets an ordi-
nary plow cannot well he used as by it many beets are broken
off in the ground .An imp]ement similar to the ordinary sub:
soil plow, but made much stronger, serves the purpose very well.
This can usually he made by any good smith. Another advan-
tage of such an implement is that it loosens the lower soil
for succeeding years. No implement for pulling beets has yet
been devised which, all things considered, is as satisfactory as
the plowing method above described. The plow lifts the beet

24
Fig. 12.

partially out of the ground so that it can he easily grasped by
the left hand of the topper who follows directly after the plow.

ToppiNG.- -Before beets are delivered to the factory the leaves
are removed together with the crown of the beet., the cut being
made at the base of the outside leaves, as shown in Fig. 13 or in
case the beet has grown out of the ground all that portion of the
root which grew above ground must he removed. It is just here
that friction sometimes arises between the factory and the farm-
er. It is well to remember that factories do not pay for beets,
they pay for sugar. These crowns contain relatively a small
amount of sugar and a large proportion of salts which pervent



1ig. 13. Showing properLy trimmed beet.*

By permission of LOrnell (N. Y.) Experiment tatiii,

1?ig. 14. Showing 33 per cent, loss from improper
cultivation.5
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the proper crystallization of the sugar. Farmers must under-
stand that they oniy are the losers by improper trimming for
the contract reads that beets shall be delivered to the factory

with tops closely and squarely cut off at the base of the last or
bottom leaf," and that "beets not properly cut and trimmed, or
with dirt clinging to them, will be cleaned and cut and the tare
deducted from the weight of beets." By delivering improperly
trimmed beets farmers will be the losers not only in hauling the
extra weight to the factory, but also in the mineral salts so abun-
dant in the crown which are so necessary for perserving the fer-
tility of the land. If the soil has not had the proper prepara-
tion the farmer will be forcible reminded of it when the time for
topping arrives. Fig. 13 and 14 show very strikingly the loss
which arises from such neglect as well as the proper positions
for topping heats before delivery. For properly topping beets
there should be used a strong, well riveted knife with a ten inch
blade. The workman grasps the beet, loosened in the row by the
plow, with the left hand, and by a. single well directed blow he
removes the leaves and crown. As the beets are topped the
workman throws them on to a bed about six feet across, which a
preceding workman has prepared by raking off the ground
smoothly. These beds are ordinarily made about every thirty
feet and in a perfectly straight line. The object of thus arrang-
ing the beets is to facilitate the gathering with wagon and to free
them from all leaves which are so objectionable at the factory.
It pays well to send your beets to the factory free from all leaves
and any adhering dirt.

With t.he introduction of this industry there will be needed a
suitable wagon for beet hauling. The following specifications are
given in "American Beet Sugar" by Mr. \Vm. Holabird, a recog-
nized authority. "The tires should be four inches wide, with
axletrees strong enough to support five tons of beets. An extra
bolster is put on, that the frame may set up high enough to ex-
tend the box out over the top of the wheels. The frame should
he of 2x8 timber of good tensile strength, (Oregon pine is well
suited). The 2x8 are set on edge firmly bolted upon these at
both ends and in the middle are three 4x4 cross pieces reaching
out even with the end of the hub: upon these cross pieces bolt
lx3s, leaving a space between each of at least of an inch to per-
init the dirt to shake through. The ends are securely bolted to



the standards rigidly bolted to the 2x8. The sides are made of
2x4 with 1x3 bolted thereon as the bottom was made, but the
sides are attached to the body on the lower sides by heavy forged
hinges, three on each side, with eyes and bolts at each end to
hold the sides firmly in place while the load is on. This onsti-
tutes the strongest and most convenient box yet known and the
sides hung upon hinges facilitate the quick unloading at the fac-
tory."
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