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LETTER OF TRANSMITTAL.

U. 8. DEPARTMENT OF AGRICULTURE,
D1vISION OF CHEMISTRY,
Washington, D. C., March 21, 1892.

SIR: I have the honor to submit for your inspection and approval
the manuscript of Bulletin No. 34, being a record of experiments with
sorghum in 1891, conducted under my direction by your orders. The
work was accomplished with the collaboration of Dr. G. L. Spencer and
Mr. A. A. Denton. Similar work was carried on by Mr. Wibray J.
Thompson, but without aid or direction from the Department, at Calu-
met Plantation, Patterson, La. The manuseript of this work has been
kindly furnished by Mr. Thompson, with permission to incorporate it in
our report.

I have the honor to be, respectfully,
H. W. WILEY,

Chemist.

Hon. J. M. RUSK,
Seeretary of Agriculture.
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EXPERIMENTS WITH SORGHUM IN 1Sor.

USE OF ALCOHOL IN- THE MANUFACTURE OF SUGAR FROM SORGHUM.

The proposal to use alcohol in the manufacture of sugar from sor-
ghum is not claimed as new by the Department. Many years ago a
French chemist, H. Joulie, published a work on sorghum sugar, entitled
“ Etudes et Experiences sur le Sorgho a Sucre,” published in Paris in
1864. On pages 106 et seq he speaks of a proposed method for the
manufacture of sugar from sorghum by the use of alcohol, in which the
alcohol was applied directly to the expressed juice of the cane.

There is no doubt of the fact that this method would work admirably,
and the only objection to it is in respect of the great amount of alcohol
which would be required. For this reason it will never be adopted in
practice unless alcohol should become very much cheaper than it ever
has been in the markets of the world.

The method described by M. Joulie is as follows:

As the juice comes from the mill it is immediately saturated with a little lime and
mixed with an equal volume of alcohol of 44° strength and left at rest. After twenty-
four hours the larger part of the liquid, which is perfectly clear, is decanted. The
rest of it is thrown upon a filter or put in filter bags, from which the liquid rapidly
runs and it is afterwards submitted to a press, in order to extract the last portions of
the alcoholic juice. The matters remaining in the filter press contain the albumen
and starchy matters. These bodies can be employed for feeding cattle, or, better,
converted into sugar and transformed into alcohol. The clear alcoholic liquid ob-
tained as above is submitted to distillation in order to recover the alcohol, and there

will be found in the kettle of the still a sirup which, when evaporated to the crys-
tallizing point, is scarcely at all colored and furnishes an easy and abundant crystal-

lization.

From the above deseription it will be seen that the method I?I‘OpOSGd
by Joulie, which was never practiced except in the laboratory, 1s essen-
tially the same as that which was adopted by the Department f’f Ag-
riculture, with the exception of the stage of the process at which the
alcohol is applied. .

One spe(lz}all reason for the method propqsed 1}3’. Joulie, as urg;e(.llbylr
him, was that it secured a cold defecation of the juice and thus avoidec

the conversion of the starch which the juic‘e contains into dlexttr;inr;
Joulie seemed to be unaware of the presence of gums other than dext

and starch in the sorghum juices. His idea was based upon t:)ne f"act
that if the juice should be previously heated the starch would be ren-

dered perfectly soluble. 7
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The process of Joulie, moreover, could only be employed with mill
juices, and not with advantage with diffusion juices, which are much
more dilute than mill juices and would require a much larger quantity
of alcohol.

Several years before Joulie proposed to use alcohol for making sugar
from sorghum an English patent No. 655, issued March 27, 1858, was
granted to William Armond Gilbee for the use of alcohol in the manu-
facture of sugar. This process had been described to Mr. Gilbee by a
foreigner, whose name is not mentioned. The process is described in
the patent in the following words:

I will now describe the application of the process to the treatment of the saccha-
rine matter contained in beet root, which will enable the invention to be applied to
other kinds of saccharine fluids with facility.

As it would not be economical to employ alcohol as the purifying agent in treating
juice of weak density, if the juice be produced by the pressure or maceration of green
beet root, it should be previously concentrated from eighteen degrees to thirty de-
grees, Baumé’s arcometer, either after defecation in the ordinary manner or direct,

‘care being taken to neutralise the acidity of the syrup, as soonas it appears, by lime
or other base. Dried beet root, treated by washing with boiling water and its acidity
neutralized by the addition of a small quantity of slaked lime, produces syrups of
the desired degree of concentration.

Crude and impure syrups, however obtained, if too alkaline, are first neutralized
by carbonic or sulphuric acid, and then conveyed into a closed sheet-iron vessel pro-
vided with an agitator. Alcohol is then made to enter on it through a pipe fur-
nished with a stop-cock, which pipe puts the above vessel in communication with
a receiver placed at a higher level. The quantity of alcohol to be introduced is
proportionate to its degree of strength and the degree of concentration of the syrup
operated upon. The proportions must be such that the mixture will mark sixty
degrees to seventy degrees by Guy Lussac’s alcoholimeter; three volumes of alcohol
at ninety-three degrees and one volume of syrup at twenty degrees Baumé are the
suitable proportions for this mixture. After agitating the mixture during a few
minutes it is allowed to settle; the deposit thus formed is grumous, and may easily
be separated by decantation, when an excess of acid or alkali has not produced too
great a transformation of the pectin. A small quantity of sugar, according to the
degree of concentration of the syrup, remains mixed with the impurities which form
the deposit. The deposit may be either washed several times with alcohol (which
will serve for a subsequent precipitation) or, after being freed from alcohol by pass-
ing through it a jet of steam, it may be used like molasses in distilleries. Theliquid
thus obtained is clear and nearly colorless, and is conveyed by difference of level, by
an exhaust pump, by steam pressure, or by other mechanical means into a vessel simi-
lar to the first, provided with a funnel furnished with a stop-cock for introducing
the purifying agents; an acid or an acid salt, such as sulphuric, oxalic, or tartaric
acid, and sulphate of alumina, forming with potash and soda insoluble compounds
in alcohol, will separate these alkalies.

The alkaline salts precipitated are nearly white and collect with more or less
rapidity, and their value varies according as the acid employed is a mineral or
organic acid, and of more or less high price, the choice of which is determined by
circumstances. I prefer using sulphuric acid diluted in alecohol. The quantity to
be employed is indicated by the cessation of precipitate. I operate in a cold state,
and agitate carefully; as soon as the acid has been added I neutralize the excess of
acid and the acids which it has displaced by a base of lime barytes, strontian, oxide

of lead, or other suitable base or one of their basic salts. Iintroduce into the liquid,
separated from the alkaline salts, one of these bases in excess, previously diluted in
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weak nl.cohol; an abundant precipitate then forms. These bases serve to expel the
ammonia and prevent acidity toward the boiling. The vesselin which I operate is
provided with a worm which allows of heating by steam. Upon heating, the ammo-
nia is expelled and drawn along by the alcoholic vapors, and passes into a recipient
containing aleohol acidulated by sulphuric acid or sulphate of alumina. The ammo-
nia condenses and forms a useful product, and the alcoholic vapors pass into a re-
frigerator to become condensed into a liquid state. This operation being finished, I
remove the base in excess and at the same time decompose, by a suitable acid or by
a current of carbonic acid, the small quantity of saccharine matter produced. 1
separate the deposit, and pour the clear liquid in a separate boiler heated by steam,
which boiler serves at the same time as an evaporating apparatus and an alembie,
50 that the aleohol is condensed for a subsequent operation, and the saccharine mat-
ter is concentrated into a syrup, which may then either be boiled or submitted to
the ordinary process of clarification, and also to that of filtration, when it is freed
from alcohol at about thirty degrees Baumé, in case its nature does not permit of
avoiding this manipulation.

All the operations are performed in closed vessels. The precipitates are separated
by flecautation. If the precipitates are light and voluminous, I accelerate their de-
posit by adding, a short time after they are formed, a body coagulable in alcohol,
guch as all.)mn(.m or gelatine, which bodies are capable of drawing all the particles
in suspension into a perfectly coherent deposit. When a sufficient gnantity of the
gfapomts 18 accuumlute(.l in a vessel they are washed with strong alcohol to separate
bl;llllle?:’e;:le E],l::; stlllia(ll‘e\l\;(l)t;lilt E:vhich tvlfcy are impregnated, tlfen the ah‘:ohol is expelled
T e P T R lzlr(‘]’ lflb?e'd .oﬁ through an opening made for that purpose.
A DebTed by & base'as ik es;'l e, ;) avoid th(z lo.ss of ‘al'cohol, I cause the‘acul to })e
Sy blﬁ) i .ro.m the hquu.l. This mode of operating penm‘ts
o i { ‘ ac \ l%l 1ts most efficient b:tate, nam.ely, whe‘n new m?d 1.11

purpose it is necessary to add it to the sirup, which permits 1t
to act before the alcohol, by which it is precipitated with all the impurities.

The means adopted for condensing the alcohol should be such as to allow of a rapid
evaporation of the liquids, and prevent a large quantity of alcohol being used with-
out having to employ various epurating agents, as herein stated. By means of
a.l(.:ohol and !ime, a sugar of great whiteness may be obtained from beetroot. For
this purpose it is necessary to introduce lime in excess into the liquid separated from
the deposit formed by the alcohol, then to boil, condense the ammonia and aleoholic
vapours, as before described, afterwards to neutralize the excess of base, separate
the deposit, evaporate, and boil. Instead of adding the lime to the alcoholic solu-
tion, it may be added to the sirup at 27° to 30° Baumé after the evaporation of the
alcohol; I then clarify, filter, and boil. It will be casily understood from the
above description, that the principle on which this invention is based is the em-
ployment of any liquid dissolving sugar without deteriorating its saccharine prop-
: erties, and in which the solubility of the matters in combination is modified; and

also the employment of any body forming in such dissolving liquid an insoluble
compound with one of the foreign elements of the sugar, and easy of elimination.

Having thus described the nature of the invention communicated to me, and the
manner in which the same is to be performed, I would observe, in conc]us.ion, that I
do not confine myself to the precise agents herein named, but what I claim and flo'
sire to secure by letters patent is, the application to the. trea.tment‘ of saccharine
fluids of alcohol and agents capable of effecting in conjunction with ulcol{ol the

d with the sugar in the

elimination of mineral or organic matters which are mixe

juices of sacchariferous plants, as hereinbefore describefl.
In witness whereof, I, the said William Armand Gilbee, .
hand and seal, this . twenty-second day of September, one thousand eigh

and fifty-eight.
[L.8.] W. A. GILBEE.

have hereunto set my
t hundred
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.The principle of the method practiced by the Department rests on a
different basis from that deseribed by Gilbee. The chief object of the
method of Gilbee is to get rid of the alkaline salts of beet syrup, while
the object of the experiments carried on by us was to separate the un-
crystallizable carbohydrates. While the method of Gilbee embodies
the main process of our method, it is seen without discussion that it
could not be applied economically.

It is but just to say that our method was developed, perfected, and
carried out in its experimental work before our attention was called to
patent of Gilbee in March, 1892, by Prof. C. A. O. Rosell, of the Patent
Office.

The use of alcohol for precipitating gums for chemical purposes has
long been practiced. Its application to sorghum molasses for this pur-
pose is described by Dr. Peter Collier and Mr. Clifford Richardson in
the Annual Report of the Department of A griculture for 1878, page 107.

ABSTRACT OF METHOD USED IN EXPERIMENTAL WORK.

The process of manufacturing sugar from sorghum by the alcohol
process, as carried on by the Department in its experimental factory ab
Medicine Lodge, may be briefly described as follows:

The cane when brought from thefield is passed through acutting appa-
ratus and cut into pieces about 1 inch in length. These pieces of canes,
together with the short pieces of blades, are next carried to a fanning
machine, by which the blades and other light particles are entirely re-
moved. The clean pieces of canes are next conducted to a shredding
machine, in which they are torn into as small bits as possible, the finer
the better. The pulp thus prepared is elevated above the center of the
diffusion battery, whence it is conducted into the cells of the battery by
a swinging funnel. The diffusion juices are collected into clarifying
tanks, neutralized with lime, the temperature raised to the boiling
point and the skimmings removed in the usual way. The clarified juices
are then left to stand in the clarifying tanks until the sediment has fully
settled when the clear juice is drawn off and sent to the multiple-effect
evaporating apparatus. The sediments are collected in a separate tank
and reclarified, being either rejected, passed through a filter press or
returned to the cells of the battery.

In the multiple effect the sugar juices are concentrated to a sirup
containing about 55 per cent of solid matter. This sirup is then con-
veyed to tall eylindrical tanks, each one being filled to little less than
half its depth. An equal volume of 90 per cent alcohol is then added
and the whole thoroughly stirred together by blowing cold air in at the
bottom of the tank. As soon as the sirup and alcohol are thoroughly
mixed the impurities of the sirup are precipitated in flocculent masses.
The whole is then allowed to stand for a few hours, if time permits for
twenty-four hours, when it is found that the precipitated matters have
settled nicely to the bottom of the tank, leaving a clear alcoholic sirup
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above. This clear liquor is then drawn off, and is sent at once to the
still for the recovery of the aleohol. The sediment, or mud, is passed
through a filter press, by meansof which the aleoholic sirup is removed
and the mud left in the form of a hard, firm cake, containing a greater
or less percentage of sugar and alcohol, according as the cake is hard
and well pressed. In passing the alcoholic sirup through the sl
alcohol is entirely removed and the sirup is ready for concentration in
the vacuum pan. The boiling in the vacuum pan is conducted in the
same way as for ordinary sirups.

The sirups treated in this way boil with the greatest ease, forming
beautiful erystals in the pan, which are purged with no difficulty what-
ever in the centrifugals. With massecuite formed from such sirup it 18
possible to fill the centrifugals with a maximum charge “7
sugar thoroughly dried within two minutes.

It appears from the experiments which were conducted that one of
the chief advantages of this process is not so much in the increased
yield of sugar as in the ease with which the material can be passed
through the sugar factory. With ordinary sorghum massecuite ol
necessary to run a centrifugal machine from fifteen to thirty minutes in
order to dry a very small charge, while with massecuite made by the
a]c‘)'hf)l process from two to five minutes have been found to be entirely
sufficient for the maximum charge.

A detailed description of methods and machinery employed will be
given further on.

DISPOSITION OF THE PRESS CAKES.

The proper disposition of the gums secured in press cakes is a matter

of no little importance, Ags indicated in this report, the press cakes
not only contain the gums and other bodies precipitated by alcohf)l,
but also considerable quantities of alcohol and of sugar. The chief
loss of alcohol and sugar in the process was found in the press cakes.
The necessity of preventing these losses when manufacturing on large
scale will be at once apparent. In the -modification of the filter Press
as proposed much of the loss of the alcohol and sugar wi!l be avoided,
but there is no disposition of the press cakes which will enable the
manufacturer to escape altogether from this loss. A )
The most obvious as well as the most easy disposition of the filter
cakes is to subject them to fermentation and thus make them the source

of aleohol necessarily lost in the other parts of the process. The ex-

. i ish sufli-
periments clearly show that these press cakes alone will furni h e
:q Joss during the process of manufac-

cient aleohol to make up for thi 4 ;

ture. Not only could the alcohol which the::y contain be ?l'ui I‘C(‘i(()):)’-

ered, but the sugar which is found in them will be con;fer.ie(e];.n OT?'léll.e
. 3 i aKel S .

hol, together with the fermentable gums of the press ¢ o i

is no other use to which the press cakes could bep

80 plausible or scientific.
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CHANGES IN THE REVENUE LAWS NECESSARY TO THE PRACTICAL
WORKING OF THE PROCESS.

The practical working of the alcohol process in the manufacture of
sugar from sorghum, or from sugar cane or beets, if it should be ap-
plied to these bodies, depends largely upon the legal aspects of the
case. Under our present system of internal revenue it would be very
difficult to devise a system of regulations which would at the same time
secure the revenue against fraud and allow the manufacturer a sufii-
cient freedom of action to the success of his work. Any system of rev-
enue control which would require the manufacturer to pay loss on
evaporation or accidental loss of alcohol, or which would require him
at the end of every twenty-four or forty-eight hours or some similar
period to re-store and re-gauge the alcohol in use, would entirely defeat
any attempt at successful manufacture. In order that the manufae-
ture be successful the operator must have full power to use the alcohol
in any way he sees fit and at such times as may be necessary, account-
ing only for the residue at the end of the manufacturing season or at
the time of going out of the business.

In my opinion there would be no difficulty whatever in securing com-
plete immunity from fraud in allowing the use of alcohol in this way.
The revenue laws should also be so amended as to permit the manufac-
turer of sugar to use the waste products of the factory for the manufac-
ture of his own alcohol. He is required by the process itself to have
all the stills and other apparatus necessary to the manufacture of al-
cohol on hand, and the aleohol necessary to the process could be man-
ufactured during the interval between two successive sugar seasons, So
that the apparatus could be kept in more constant use and the manu-
facturer be relieved from the necessity of purchasing his alcohol from
outside sources, where the cost would not only be higher but the item
of transportation be of no little importance.

It is believed that the sugar manufacturer himself can produce his
own alcohol at a cost, probably, of not more than 7 or 8 cents per proof
gallon. ’

The regulations at present in force on this subject are published as
«Series 7, No. 7, Revised, Supplement No. 1,” of the United States in-
ternal revenue, and can be secured by addressing a request therefor
to the Commissioner of Internal Revenue, Washins.ton, D. C.

MACHINERY AND METHODS.

The entire outfit of machinery, with the exception of the filter presses
and the distilling apparatus, was manufactured by the Walburn-Swen-
son Manufacturing Company, of Fort Scott, Kans.

The machinery, though constructed on a small scale, is of large
enough capacity to be thoroughly practical in all its operations,

The cane was prepared for the battery by the Hughes process,



13

The diffusion battery consists of twelve cells, arranged in a circle.
The nominal capacity is 25 tons in twenty-four hours, though with
rapid cutting a capacity of 1.6 tons per hour has been exceeded.

Irom the diffusion battery the juice passes to the clarifiers of the
construction ordinarily employed in Louisiana. The skimmings were
measured and rejected, though at the first of the experimental work
they were returned to the diffusion battery.

The clarified juice was concentrated in a triple-effect apparatus to a
sirup of 54.3° Brix (30° Baumé). This apparatus was provided with
heating tubes of small diameter, the steam passing through the tubes.
Attention is especially called to this arrangement of the heating sur-
face, since it was noticeable that the tubes remained clean and free from
scales. TFrom the triple effect the sirup was pumped through a cooler
to the precipitation tanks. These tanks are 4 feet 6 inches in diameter
and 10 feet deep. Each tank was provided with a connection, through
a pump, with the filter presses; also an outlet was arranged for draw-
ing off the clear sirup after the subsidence of the matters precipitated
by the alcohol. The filter-press pump was also arranged for pumping
a current of air into the tank for the purpose of thoroughly mixing its
contents.

Experiments were made to ascertain the quantity of alcohol required
for the precipitation of the gums. Practice soon demonstrated that
with asirup of 54.3° Brix a volume of alcohol of 90 per cent (by weight),
equal to that of the sirup, was sufficient to obtain a rapid deposition of
the gums. It was further shown that under these conditions the mix-
ture could easily be filter-pressed, the press yielding firm, hard cakes of
gum, which are readily removed from the cloths, leaving the latter in
excellent condition for further work. In successful filter-press work in

any branch of sugar manufacture it is essential that the removal of the

press cake shall leave the cloths free from adhering precipitate. As
this condition and all others

may be seen from the above statements,

for good filter-press work were realized. It seems certainly marvelous

that sirup can be made to filter-press as easily and with as good results

as the skimmings in a cane-sugar house.
In the work at the Medicine Lodge

sirup was drawn off from above the precipit

containing the precipitate were sent to the press.
ing each set of exper

adopted for convenience in keep : i1
The clear sirup obtained by decantation z.md 10 s for Al
press were united and pumped to the distillingiant s Lo

i wa d
covery of the alcohol. The sirup, freed from 8109]101., tas ggsiel
through the usual sucar-house processes of granulation 1m he vacuun

bl g <

an a oing in the centrifugals. , ] .
m’;h](am}lil;:;lill?in: apparatus employed in these (;,.xp‘?;;xmen:il:’s( I(;fgtl;?
. ) v : .
i . moone  Itconsistsof & beerstl
;Ontl'](;.u(()lus '?1?2 ;31(1)1111111111)131‘1(1ll P ith perforated plates and
rovided with

IExperiment Station the clear
ate and the ¢ tank bottoms”
This method was
iments separate.

filtrate from the

f chambers fitted w
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z(l)lll)t(l)lt)htzho(: f,:;g::t};;l)tiz(,u'ﬂic.lSu"ul: (z}ltd‘alcolu.)? are .pumped into the
he b : oh a pipe ¢ ; steam 18 admitted through an
open pipe into the kettle A at the bottom of the column or is pro-
duced by heating the spent liquor by means of a coil. The steam
11.5(‘011(18 through the perforations in the plates, becoming richer and
vicher in alcohol as it passes through each layer of liquor, while the
by means of the overtlow piﬁcs to the bot-
to.m of the column B and finally reaches the kettle completely exhausted
ot ul(foho], whenece it is removed by means of a pump connected with
tl{c pipe line I1. On reaching the top of the beer still B the vapors
of the alcohol and the steam continue to rise and pass into the alcohol
;‘l’;ltlél:{ (()ft ’l‘.his" column is also divided 'int-o‘ chambers, bl.lt by s.olid
W perforated plates as shown atb K. Bach chamber is provided
“:lbll a return or overflow pipe and an opening through which the
;’)«:ls);n:]u:::']]l,d 1.11'1 thc.al.('ol}ol column the vapors are so directe(l' as to
Fotainad b; ti‘l‘*‘.\]ttl‘ of liquid more or less rich in alcohol, which 18
B d t those ((., P «th separating the compartments. Al} excess of
e i;s “?m'])fn'tnwnts m'crﬂ()\'\'s through the down pipes, oradu-
reaching the to )(‘gf ltl:tn the beer still and t-lwn.('c to the kettle. On
quite rich in a]f'oll()] -‘lc‘ column ’.ohe vapors, whl.ch ]m\:e now become
the lowest part of o .‘.;ll e passed into a coil provulc.d with an nutlct.at
B th ok oot \(l:]I bend. These out]e?s lead into the return pipe
Soils T oaid ) t\ l‘ 1 the t(?p ch:nz:ber o.t t.;hc :11(:0]101‘ column. This
Ehe (hinsns tui | ,) elmc.d the “goose” and Is 111111101.'50(1 in a tank cn]}cd
e teinpe ks ‘-i 'A suitable .:u-ra.ngcment is provided for contm!lmg
it l)ipe(s '11\bV0( the wate%' in t.h.e tub by.mea-ns of outlet and yllet
®poose” is i'c hen the st1}1 is in operatl.on the tgmperuturc of the
FERA O oot oF %ﬂa‘tcd :wcor.dmg to the required density of the :1}(-011«)11.
i “’ilich . he “goose” is the return to the ('.()hll'll?l of a.ll 1310\} p:l(l)(i
AT o mprnt e D
enter a (°0ndenst:u];d,bme}],gth. : f u,nl L conéductcd into a sep-
ser F whence the liquid alcohol 18
arator /. This separator consists simply of @ glass box provided with
a cylinder through which a current of alcohol is constantly flowing. An
a’k:(’]")l spindle is inserted in this eylinde . and shows the densfty of the
Spirit at all times. A pipe, with a funnel-shaped opening at its upper
O{itremity, connects with the pipe leading from the condenser and
gives vent to any objectionable fumes. The separator is ‘:O""wtf)d by
means of a pipe with the alcohol storage tank. The PP ()r is for
emptying the upper chambers when necessary. The valves 4\‘, com-
Municating by means of a small pipe with @ condenser I, are for test-
mg the vapors in the lower chambers for alcohol.
- Valuable advice and assistance in procuring and ar
tfni"{-:' apparatus, were obtained from Mr. Philip './JC“ )
Greenhut, of Peoria, Il The apparatus Was designed DY
and constructed by Klip gle Brother

latter gradually descends

anging the dis-
and Mr. J. B.
Mr, Zell

s, of Peoria.
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THE VACUUM STILL.

The vacuum still, which it is proposed to use for the separation of the
alcohol from the sirup in place of the apparatus just described, is illus-
brfzted in Fig. 2. This illustration simply gives an idea of what such 2
still should be without any attempt at making it technically perfect.

The object, as indicated, is to separate the alcohol from the sirup ab
a low temperature, by means of a jet of exhaust steam, in such a way
as to secure a minimum dilution of the sirup and the complete separa-
tion of the alcohol, The alcohol separated in this way would be of
low strength, probably not much above proof spirit, but the sirup
would emerge from the still without ever having reached the tempera-

ater and without any danger of scorching.

ture of boiling w
If it is desired to

Two methods of procedure may be employed.
secure the alcohol in a form ready for subsequent condensation the com-

plete apparatus described can be used. If, on the other hand, it 18
desired to save the heat which would be lost in the condensation of the
alcoholic vapors, the vacuum part of the still, that is, the part used for
the separation, could be connected directly at the top and to one side
with the condensing still. In this process the condensing still would
have to operate under a vacuum, and the vacuum apparatus would be
simply transferred from the end of the still indicated to the end of the
vacuum still. The condensing, or alcohol still, would be placed above
and to one side of the beer still, and be provided with a separate scroll
or steam jet. Inasmuch, however, as the specific heat of alcohol vapor
is somewhat low there would not be a very great loss of heat in con-
densing the alcohol in the first place, as indicated, and subjecting the
alcohol thus obtained to subsequent distillation.

The still consists of a beer column B of ordinary construction. It is
furnished at V with a vacuum gauge and at 7" with a thermometer.
The exhaust steam is admitted through a pipe S and escapes through
se R immediately under the first chamber. The chambers of the
beer still are separated by perforated diaphragms and connected one
with the other with overflow tubes and cups in the usual manner.
The sirup enters the still in its upper chamber through the heater H,
and can be supplied either by a feed pump or from a tank placed higher
than H. The supply from the tank would be more casily regulated and

would be preferred.

The sirup, after it has passed through
hol, descends through the tail pipe P to the sirup tank A opening un-
derneath the level of the sirup in the tank so as tobe completely sealed
as indicated. The length of the tail pipe P is sufficient to produc® “’
free exit of sirup under the vacuum employed. The sirap in tank A, afte!
it has filled the tank to the required level, escapes constantly ¢hrough
the pipe U to the sirup pump. At the end of the operation the sirup
remaining in 4 can be withdrawn by opening the cock in the pipe E.

the ro

the still and is freed from alco-



17

_ac==

P e

1 -
| U
:

1 (U]

9" ol @)

-

1))
H L
" '

N

3 ae or * S S (&) t(‘ 1 .
‘ 9 Y 4 2 3113 ar: A b(,:ll é

-

21383—No. 34—2

- «

'HHCr B H
.o Y2




18

The dilute alcohol vapor is condensed in the cooler G, and flows
through the tail pipe K to the closed receiving tank J/, which is fur-
nished with a vacuum gauge V7, and an outlet to the vacuum pump 0.

The excess of alcohol, after the tank 1/ is filled to the dotted line, is
removed through the system of pipes indicated by a pump and sent
directly to the condensing still or to a tank arranged to feed that still.
The vacuum pump should be operated only sufficiently to secure the
necessary vacuum in starting the apparatus and to remove any ¢ ir
which may find entrance.

The tail pipe K should be long enough to maintain a proper vacuum.
It can be made of equal length with the tail pipe P, which, being ar-
ranged to receive a heavier liquid, will discharge into the tank .

After leaving the still the sirup is pumped, as has been stated, to the
vacuum pan. This purified sirup boils as freely as the cane sirup of the
Louisiana plantations. In practice, owing to the small size of the vac-
uum pan, it was found advisable to introduce a few pounds of sugar
into the pan for use in building up the grain. The sirup was concen-
trated to proof and 50 pounds of fine-grained sugar added. This plan
was adopted in order to obtain grain comparable in size with that from
sirup boiled in large pans. Owing to the small size of the pan and the
free boiling of the sirup the entrainment was considerable, and on the
small scale on which the experiments were conducted the percentage of
loss was large. With the present pan arrangement this Joss was una-
voidable, and introduces an element of error which would not obtain in
regular manufacture. Sirups not previously treated with alcohol boiled
heavily and with little loss from entrainment.

It was quite noticeable that massecuites grained in the pan, from
sirups produced by the ordinary process, were difficult to purge, even
when left in the hot room a few days. Massecuites from sirup purified
by the alcohol process were boiled to a very high proof and were cen-
trifugaled immediately after leaving the vacuum pan. The ease with
which the centrifugal work was accomplished is of great importance,
since it enabled the rapid drying of the sugar a-pd the manufacture of a
product of good polarization without the use of a wash.

DIFFICULTIES ENCOUNTERED.
«t experiments of as great importance as those -
under consideration must necessarily be made with new mac]nn(zzy.
’ iti catious delays < avoidable, no matter
Under these conditions vexatious delays are unavoidable, no me

how carefully the plans may have been carried out. Inthe present case

the experience of the Department and the nature of the experiment

rendered a new building and machinery on a small scale a necessity.

The work was pushed rapidly from tlnc’ time of 1'c(~civmg‘); ‘tllfB alilt)rt(ipl;‘l(;
ation, but much was left for the last few weeks, :}-11(1 as n(tsu ..l(.eof
were many evidences of hasty and cm‘eleii work. A grea ,‘.sm:l‘b.‘,l )
vexation was the failure of certain pumps. e losses of time and sira]

It is unfortunate the
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occasioned by the failure of the tail pump (sirup) of the triple effect, in
several instances, materially reduced the yield of sugars per ton of cane.
Thispump, after repeated failures, was removed and oneof greater power
was arranged for this service, but it also proved unequal to the work
required. A third pump was built especially for pumping the sirup
from the triple eftect, and fortunately occasioned few delays. The diffi-
culty seemed to be due to the very small amount of sirup to be removed
from the apparatus in proportion to the size of the pump. In order to
obviate this difficulty the builders of the machinery suggested and tried
pumping back a part of the sirup into the juice tank and thus obtaining
a greater volume of liquor for the pump to work upon. As far as the
pump was concerned this plan worked fairly well, but from a sugar-
making point of view it was far from successful. It is obvious that in
this method of working a part of the sirup may be retained in the ap-
paratus many hours and sufter deterioration. That this was undoubt-
edly the case was evidenced by the large inversion which ocurred at
times when this method was practiced. But in this case a remedy was
essential to the continuance of the experiments, and this bad remedy
was the only one available at the time.

The delays due to other pumps were numerous.  The pump to remove
the sirup from the still practically failed to accomplish this work, and,
after vexatious delays and the loss of considerable sugar, it was replaced
by another, which worked only fairly well. The removal of the sirup
from the still was a constant source of annoyance throughout the
experiments. The fault was probably in the use of a pump not adapted
to pumping sirup heated to very nearly its boiling point.

The construction of the still was such that sirups were heated to a
high temperature, which was maintained during long periods. This is
manifestly contrary to the maxims of good sugar-making. Apparatus
designed to obviate this difficulty has already been described.

It is probable that the methods of vacuum evaporation employing
thin films of liquor could be successfully employed in the recovery of
the alcohol. The Yaryan Company have constructed an apparatus for
use in dehydrating wine, which they claim is successful. This appa-
ratus separates the alcohol and a portion of the water from the wine,
rejects the water and returns the alcohol to the mother liquor. The
alcohol furnished by this apparatus would probably be of low concen-
tration, but could easily be increased in strength by a second distilla-
tion. In this method the operations are performed in partial vacuo and
subject the sirup to a low temperature for a very short time.

The filter presses were the greatest source of loss of alcohol. This
was not due to any fault in the press as built for ordinary sugar-house
work. TFor work with alcohol, the press should be so arranged as to
minimize losses by evaporation. In order to accomplish this a special
construction is necessary. All eloth surfaces should be covered, since
the aleohol and sirup mixture will follow the cloth, no matter how
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tightly the press may be closed. The alcohol soon evaporates from the
cloth and leaves the latter sticky with sugar solution. It would proba-
bly be easy to arrange a metal cover for the press which would prevent
or diminish this loss. An arrangement should also be provided to
avoid the exposure of the alcohol sirup to the open air and thus prevent
the evaporation of the alcohol. In the ordinary press the alcohol must
fall through a space of 2 feet or more before reaching the trough. This
loss can not oceur in a press arranged as shown in the accompanying
sketch (Fig. 3). In this press the filtered sirup passes into a channel
O, and from there through a pipe Iine to the receiving tank. The cocks
A and B are so arranged that one can draw a test sample either from
the channel or the filter plate. The channel ¥ is for dilute alecohol and
D the sirup alcohol mixture. The pipe line for filtered sirup should
be provided with sight glasses in order to promptly detect the flow of
turbid sirup. As soon as the flow of turbid sirup is detected, the open-
ing into the channel at the proper place should be closed.  From time
to time the sirup from the closed plate should be examined, since ordi-
narily after a short time it will flow clear.

It is probable that filter bags could be employed with economy in the
filtration of these sirups. If so, the cost of the filtering plant would
be materially reduced. By means of the improved apparatus sug-
gested, the sirup-alcohol mixture would be out of contact with the air
at all times and the loss of alcohol from evaporation would be reduced
to a minimum.

The loss of alcohol (calculated as absolute) in the filter-press cake
ranged from 3.7 per cent to 15.9 per cent, of the weight of the press
cake, or to an approximate average of 3.6 pounds per ton of clean cane,
or to .5 gallon 90 per cent (by weight) alcohol. This loss would be con-
siderably smaller in working on a large scale, since then there would
always be sufficient material to produce a firm, hard press cake con-
taining a high proportion of solid matters.

Press cakes have been obtained containing as high as 70 per cent of
solid matter.

The press employed was not provided with a channel for use in dis-
placing the sirup left in the press cake. Sucha provision would enable
the removal of practically all of the sirup-alcohol mixture from the
press-cake, leaving dilute alcohol in its place, thus reducing the amount
of sugar and alcohol in this by-product.

Recommendations in regard to the utilization of the press cakes in
the manufacture of alcohol are made in another part of this report.

PLAN OF EXPERIMENTS.

The experiments were conducted with a view to the direct comparison
of theordinary and the alcohol processes. It was expected in this way
to emphasize the practical difficulties or advantages of either process.
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tﬂm two processes being identical up to the treatment of the sirap,
th:? was the point ¢hosen for the separation of the work.

The precipitating tanks are provided with an equalizing valve, by
means of which the sirup obtained from a given amount of cane, after
being thoroughly mixed, may be divided into two equal portions. By
this method any loss which may occur between the cane carrier and the
precipitation tanks is equally divided between the two sets of experi-
ments.

For uniformity in the statements of’ the work all experiments by the
ordinary process are designated by the letter A7 and those by the
alcohol process by ¢ B.”

After dividing the sirup into two equal parts, that for the ordinary
he pan tanks. The pan work in all

process was pumped directly to t
as nearly the same conditions aspos-

experiments was conducted under

sible.
BExperiments were made on a small scale to ascertain the volume of

alcohol required for the treatment of the sirup. A sufficient volume of
alcohol is indicated by the prompt deposition of the pecipitate. This
condition is essential to a rapid and thorough filtration of the sirup.

These experiments led to the use of a volume of alcohol equal to that
of the sirup, provided the density of the latter is approximately 54.3°
Brix (30° Baumé). A larger volume of alcohol would be necessary with
a more dilute sirup.

After the first eight sets of experiments the work with the ordinary
process was discontinued. These parallel experiments caused many
delays in the work, and would soon have resulted in a complete block-
ade of the hot room. It was invariably necessary to run first masse-
cuites, made by the ordinary process, into wagons and keep them warin
several days before centrifugaling. A peculiar flat crystal formed in
massecuites of this deseription, which was very difficult to free from the
molasses.

The sugars were not washed in the centrifugal.

Several preliminary trials were made to test the machmery and
aquaint the workmen with their duties. No record was kept of the
work, with the exception of that tabulated in the following pages under
the heading Experiment No. 1. After thepreliminary trials of the bat-
tery it was decided to no longer return the skimmings to the cells. In
practical work on a large scale the loss of sugar in the skimmings would
be very small, hence in these experimepts the skimmings were thor-
oughly settled, the clear juice drawn off, and the tank bottoms calcu-
lated back to cane. T e

The high dilution of the diffusion juices 1s due to emptying the ba.ttery
after each experiment, which necessitates the use of a large quantity of

water to remove the sugar from the last ten cells of ehips.
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N\
SXPERIMENT NO. 1—-ORDINARY PROCESS ONLY.
Date: September 24, 1891,
Variety and plat: Black African, from part of plats 2, 5, and 23.
Gross cane (topped cane)..... PRI FI § §-OF, B FR SR R REE SR 5 a8 0T tons.. 19.1
Trash Kt 455408 cr st ianis s durads SUITS AEE etk sl imnte eiaie e b AR S ST do.. 2.7
0] (X5 10 1 (- PR TR S £ B S S gt A S g - A, R il o et do.. 16.35
Clean cane lost in teaching the workmen an:d in samples for analysis....do.. 1.17
Nebiclean' cane worked. .« <. i cva s N HTNIGI St SR L T S0 CEL T L oot Sl do.. 15.18
Mean weight of clean cane per cell ......cceeceeacanaaccaaceccncaa. pounds. . 322
Trash, per cent topped CANO ..ccceveccaeniaacacancccccccacacaccaciacenns cblss Al
Juice analyses.”
Normal |Diftusion
Juice. Juice.
DACTEBABIIX S 0« ob v o5 2c o S Cuegaivia's nuboloulecediele 19.55 12.31
N UOEOBAL, S L o ot e oo o SVl tars A0 gratyd per cent.. 11. 69 8.22
ST Y IRl i A g e s QSR 2.89 1.39
Purity cosflicient . .. s 530 LN ORRIIIUITRINIT IS 59.3 60. 8
Glucose, per cent SUCrosSe c...cccveeiencanacacnns 24.7 16.9
* All analyses by E. . Runyan and Oma Carr.
Exhausted chips.
Sucrose lost in exhausted chips, per cent cane, 0.76 (mean of twelve analyses).
Yield.
Pounds.
Weight of first sugar obtained ................ ol o Sl S B T Lokl EO8
Weight of first sugar, per ton cleanf@ane ..........ccicaeaiiaiiiiaaaaans .. NS
Weight of first sugar per ton (net) of topped cane....... ... ... .. .. ... _ 90. 6
EXPERIMENT NO. 2-ORDINARY AND ALCOHOL PROCESSIES.
Date: September 25, 1891,
Variety and plats: Black African; plats 2, 5, and 23. ,
Gross cane (toppad @Ne) . ...%0 0. . 00 TG L Lo N e R (L tons.. 92.475
’I‘rugh .............................................................. (10 ceew 3- 430
Cleam Cane - coen in e e e i do.... 19.045
(Nean cang " TRAEVe N sarnles. L LEL. Ja0h o udd s MR YL SO i) dod. Ll .120
Ski“lllli]‘gs lost’ Calclll:lt('(l t.() (.l(‘:lll (.:l"(\ """""""""""""""""" (]”'-~° 0826
Net glan e 20Tked ... ccvneiennaiiiiiiciiaieaiaiantaaadisn. do.... 18.099
Mean WEReht@FT clean cane per cell ..... ... ..o il ool cialllly pounds.. 349
Trash, per eent topped €ane .. ccc...oooeiiiiiiiiiiiiiiiiiiiaen, ceemennas 15.2

Juice analyses.

Normal I Diffusion
Jjuice. i Jjuice.
Degree Brix ceeeeeeiiiiiiiiiiiiiinieniieaaans 17.21 11.55
SOTOR0: Sttt s 3otk thlas s nealotis muibdisiol o per cent.. 11.72 8. 20
GlU00S0:caie S ak < oot Sl L a0 S N R S do. ... 1.53 1. 14
Purity coeflicient ... il 68 1 71
Glucose, per cent SUCTOSC «cvvereeienanncncanns 13.1 13.9

Exhausted chips.

Sucrose lost in exhausted chips, per cent cane, 0.81 (1mean of seventeen analyses).
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Sirups.

The sirap was divided into two equal portions, A and B. A was worked by the or-
dinary and B by the alcohol process.

The analyses of the sirups before and after treatment are given in parallel columns
in the table below :

Analyses of sirup from Black African cane before and after alcoholic treatment.

A. B.

I e e R o arsie S ale s s le sie s olo m Sttt | 52.20 36. 10
é’.‘:&r&&u"x ........................... per cent.. 36. 79 23. (:8
Glucose, .per cent ......cooeeeerannanenees do.... 7‘(1). ?!3 o
Purity coeficient . .....ccverinenceecneaanarene. g (s
Glucose, per cent BUCTOSO. .caeerereernennnnnnnns : ]

In the above experiment the sirup shows a material increase in purity. The re-
duction of the density of the sirup is very noticeable. This is due to the condensa-
tion of the steam used in the distillation.

In the first experiments, with the still, a coil was used in boiling the spent liquor in
the kettle and thus producing the steam requisite in freeing the sirup from alcohol.
This is the method employed in certain distilleries, where it is desirable to produce a
mash without dilution. Experiment soon demonstrated that the long detention of
this sirup in the kettle at a high temperature was very objectionable. Toavoid using
the coil a pipe was arranged for delivering a jet of steam above the sirup in the ket-
tle and thus remove the aleohol from the descending liquor. The dilution of the sirup
is due to the condensation of this steam. In order to further reduce the length of
time required for the separation of the alcohol, the flow of cold water was entirely
cut off from the goose tub and low-strength alcohol only was produced. This alco-
hol was about 160 per cent proof, and was afterwards redistilled to obtain the neces-
sary strength.

Yield.

(A) The sirup by the ordinary process yielded 2,512 pounds of first massecuite, from
which 1,175 pounds of sugar of 85.5° polarization were obtained. The yield of sugar
per cent massecuite was 46.8. Owing to difficulty in granulation this sugar was
boiled to string proof and was left in the hot room several days.

(B) The sirup treated by the alcohol process yielded 2,181 pounds of first masse-
cuite and 1,196 pounds of sugar of 92.3° polarization. This sugar was dried in the
centrifugal immediately after leaving the vacuum pan. The yield of sugar per cent
massecuite was 54.8,

Through an oversight the weight of filter-press cake in Experiment No. 2 was not
recorded.

Résumé of yield.
BLACK AFRICAN CANE.

—

¥ B.
I
(OML ORTIGIWOTKBAM - .. o Balec sos oo dussonnescossssnnnnse 0. () *9, 049
ol (g g a1 RN DRSPS - S et S i i b t«ins. g »]3' 8-‘1? *]g. 671
aveginec g b (2 ST SN A AR bl Lt A : ‘]" “ls 519 0 181
R N RO VIR B0 55 5 - e S e ts sttt s Lo Seess drednad s ad pm(l]m i 1 ‘1)"5 1,196
P bt nay )y e ST SR ek i b A de 0'.{,“ g ér,f, ' 92,3
First sugar obtained reduced to 100° POIAPIZATION . cr et e e b e e O?Ig:&s' I 007:,' 1,104
Firat sugar, per ton clean cane............... . T TTTtTiteeesecesees P do....1 '120.8 '132.2
First sugar, per ton topped came....... .. 0 T T e eeenee, do....| ‘1101 112.1
F‘;rst sugar 1000 po]ar@zntion, PRI Cleal BANG. - s b 08 oo Lo gt do- o 111. 1 122
First sugar 100° polarization, per ton topped came........ .. Il do....| 94.1 104.5
Yxeldofﬂrstsugarperacre*_,.,......................_.: .............. do”"il,414. 1, 439

* Corrected for samples and skimmings. tNotedifference in polarization of the sugars.
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It is well to again call attention to the ease with which massecuite obtained by the

alcohol process could be purged in the centrifugals, yielding a high polarization
sugar without the use of a wash. Massecuites by the ordinary process often con-
tained very flat crystals which would overlap one another and prevent the molasses
from passing off.

EXPERIMENT NO. 3.—ORDINARY AND ALCOHOL PROCESSES.

Date: September 29, 1891.
Variety and plats: Colman cane, plats 41 and 11.

Gross cane (topped CaNe) ... ceceevnrnaameascacecrercaeenancanannans tons.. 22.445
Ry e el e eS eeomatmacadans aenosesnnutlivafa et s et ssnis s do....  4.330
Cloal OANO o2 cec sacoin sosnhs thsmas s tdbaisia b dohiss 3Ll Tantas Suiniain oiu's do....: 18%H5
Clean cane removed in samples .. ..o d04sL .135
Skimmings lost, caleulated to clean €ane ...........cceeeeennnecenns dd. 48 .510
Net clean cane Worked ..cceeeccmeeianemimnananececeinnnanennnnn. de.. . I17.470
Mean weight of clean cane per cell ... ....cooooeiomnamenaoennn. pounds.. 324
Trash, per cent topped Cane. .. ... .coueommmnnrmneninnneroenern s .- 19.8
Juice analyses.
| Normal 'Ditfusion
{ juice. Juice.
Degree Brix ..coioeeeiiiiiiiiiiiianiiaeninn. | 19.41 13.43
SUCro8A ccccecececacascsacasaccccscense per cent. . 14.42 10. 41
Glucoso « ... coonniinians I8 3N b AR EN o 3 1.10 .81
Purity coeflicient . ... ..ot 74.38 77.6
Glucose, per cent SUCTOSC. . «.veeieneeannianenns ‘ 7.63 1.3

Exhausted chips.

Sucrose lost in the exhausted chips, per cent cane, 0.74 (mean of fifteen analyses).

Sirups.

The sirup was divided into equal parts, A and B. A was worked by the ordinary
and B by the alcohol process, as under experiment No. 2. The analysis of the sirup
is given in the table below:

A.
Degree Brix..ccceeeeeeaenoeceenionneeaiconiinnaianeeees I 53. 57
SUCTOSE. < eecerennsanasecssesssanasssscancscoacs percent..|  40.20
GlUCOSO...covcceveecsnsacacccccccccasscscccccccaasas doLitss 4.929
Purity coefficient .........cciiieniieaiianiiiaiiioiiaaien.. 75
(Glucose, Per Cent SUCTOSE «cvnnnenemnneeeaamnmanaeennnnns 10. 61

No analyses were made of the sirup after treatment, owing to alaboratory accident
which resulted in the loss of the sample.

Filter-press cake.

The following is the analysis of the filter-press cake:

Total 801id8 cocacaeeceencscans soecacinsccacacacccscace. per cent.. 52.3
Sucrose .................................................... do... ' 19:2
ATaohol (absolule) .-« ot Iletie it es @ Joo Satlsh Sl oI T do... 14.3

Weight of press cake....coooeeommmeecooeoocone nnacreo
The loss of sucrose in the press cake was 60.7 pounds and of alcohol 45.2 pounds.

Both these losses could easily be reduced by systematic washing of the press cake
with dilute aleohol. Neither of these losses is a serious matter if the press cake is to

be utilized in the manufacture of alcohol.

e o
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Yield.
(A) The sirup, by the ordinary process, hoiled to string proof, yielded 2,535 pounds
first massecuite, and 1,370 ponnds first sugar polarizing 84,29, The yield of sugar
per cent massecuite was 54,

The molasses from the above gave 375 pounds second sugar, polarizing 79.9°.
(B) That portion of thesirup treated by the alcohol process yielded 2,212 pounds

first massecuite, and 1,330 pounds first sugar, polarizing 93.7°. The yield of sugar
per cent massecuite was 60.1.

The second massecuite was melted by the carelessness of a workman in placing it
too near the steam pipes, hence no statement of this sugar can be given.

REMARKS ON THE YIELD.

In both these experiments there has been a heavy loss of sugar after
reaching the sirup stage. Up to the sirup there was a considerable loss
by inversion. The weights of the massecuites, allowing for the solids in
the press cake, bear the proper relations to one another, but since there
was a large known loss of sirup at the still there must have been a loss at
the vacuum pan to offset it. Extreme caution was necessary in boiling
the pan to reduce the risk of loss, but even then there were undoubt-
edly losses at this point in the manufacture. The loss at the pan in
the A portion was probably due to the liquor boiling over. In the
case of the B portion, entrainment was probably the cause of the loss.
The sirup boiled very freely.

Résumé of yield.
COLMAN CANE.

A D
Cloan cane worked . coc. file s svis ol s Wesesdoidvos so saob e tPoimt paindslsios sis tons.. *8,735 | *8.735
Topped cane WOrKed ..ooe oo i do. ... *10.824 | *10.824
Tirst INASSCCUIe .. odveeeioaiiansioccsscncocccccassannncennaccccncanns pounds..| 2535 9919
First sugar obtained. ... ..o do....| 1870 1330
Polarization of first SUZAY ... oomeeen e degrees.. 84.2 93.7
First sugar obtained reduced to 100° polarization.........cccoececcce.. pounds..| 1153 1246
First sugar per ton Clean Cane. ........cooveeennnneineenuenneamnnannacees daest 156. g 152, 2
First sugar per ton topped cane. .........ooooiiiiiiiiiiiiiiiiiiaiianianns doyess ]29. 5 122.8
First sugar, 100° polarization, per ton clean cane.............coveeeeee--- dos:ts 132 %ﬁ 6
First sugar, 100° polarization, per ton topped cane..............coeeeenes 1044-- 109. 5 5.1
Second sugar obtained. .........coiiiiiiiiii i ae do. ... 876 ¢ [La e
Polarizat el SPCONA BURRAT - - cccascaccccosnsaccsiosssosasaccacsascses degrees. . 1t ] L e
Second sugar obtained reduced to 100° polarization..................nt pounds.. 30g ..........
Second sugar per ton clean Cane............c.ieiieiieieainieanaanateaenas do.... 42. D e e
Second sugar per ton topped eane . ......... ... iiiiiiiiiiiiaiaaienes do.... 84,68 ofisueitiEs
Second sugar, 100° polarization, per ton clean cane............ooaaiianes do.... 34.3 |--c0eee.-e
Second sugar, 100° polarization, per ton topped cane.............ccovnet do. .. Bl ceeresioas
WAGHOL AirSl BUPAT DOE ROLO: . isesciisvsosdessnosssblisnsisaeciassoatsvans do....| *1,272 “1,375
YASIN 'Of S500D00 SUgal PEP ROTE . c5.s fansssosuitatosessssihvansasanasnssinne do....| *414  |ccceeece-e

* Corrected for samples and skimmings.
EXPERIMENT NO. 4.

The cane employed in this experiment was Variety No. 160. When 12} rows of
cane had been cut the work was stopped by rain. The cane was cut September 30
and left in the shed until October 3, when, the rain not ceasing, it was worked.
All the sirup was treated with alcohol and boiled to grain. The grain was very fine,
but nevertheless an attempt was made to centrifugal it, but this ended in failure.
An effort was made to melt this massecuite, but the mixer leaked so badly that the
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entire experiment was abandoned. The analyses of the juices and sirup only are
given:
o

Analyses of juices and sirup from cane—1Variety No. 160,

| Sirup after
Normal | Diftusion, treatment
juice. Jjuice. | with alco-
hol.
OO0 B T X e e alasle s Yot clais SN IR 17,62 10. 53 52,07
ST T e S MO AR e e per cent.. 11.55 7.19 34,50
GlO00NB. B 2ardll s il s Feem M bl Sone sl do....; 1.28 S [ 4.25
Purity coefficient..........ccceeveeeenieceannnnns | 65.6 68.3 66. 2
Glucose, per cent SUCT0SO. «ccvveeeeincanancncans 11. 08 10. 43 12.32
|

This sirup has evidently deteriorated in the processes of manufacture. The re-
duction in the purity is due to inversion in the triple effect.

EXPERIMENT NO. 5—~0RDINARY AND ALCOHOL PROCESSES,

Date: October 7, 1891.
Variety and plats: Early orange; plats 8 and 32.

Gross cane (t0pped 68N6).ccc cececccccenctacncacccocs soncg oo WP tons.. 24.375
FREMShPL Sl dss wila YL IR (e LR NSRS -, TR Y @M. S0 A do...  5.035
ORI OIS L L UL R, L e elidt s wowaa bl e Lol o 0 il s SN o RS 0 do... 19,340
Olean cane removed insamples............icic oo . CE.. ... ... Q0. i.  f A2
Cane lost on account of bad weather ... ... oo OBRG cecen conens do... .899
Skimmings lost, calculated to clean cane.........ooeomen e one... do... . .988
INetvoléanigane WOrked. .uv.bilifec. 5. ST o o hyeus st i s TSy do... 17.315
Mean weight of clean canepercell ... cuecuniiineinaeiccncivaaans pounds..319
{('rash, per cent 01ean CANG oo v e ol oo cavicn coanscancs somanalon WOAC A 20.7

Juice analyses.

Normal | Diffusion
Juice. Juice.
Degrea BREA. ..... N....cccceeeaen.. PLC P B 17. Q} 12.33
Sucyl. . . . ... ............... per cent.. 12.2 8.03
GlLUGORER .. PP, . . .....cccccinnnnnsinse doiss. 1.55 1. 06
Bfrity S clent ... .. i A SR Lol 69. 7 65.1
Glucose, percent SUCI080. .c.cvaeeeeeracncanaan 12. 63 13.20

Exhausted chips.
Sucrose lostin the exhausted chips, per cent cane, 0.97 (mean of seventeen analyses).
Sirups.

The sirup was divided into equal parts, A and B, and the B portion treated with
alcohol. The analyses before and after treatment are given helow:

A. B
5 i L LB seid i e S 50. 78 26. 7
ls)lfffgﬁ ].;f l :.{ ..................................... per cent.. 3.()3. gl) 2‘1). 47
GlUEO0BO . o oo oevennnnaasenssanansasoracets do...: L iy
Purity coefficient ...........oceceeemeeneoeene %3 e
Glucose, per cent SUCTOSO......coanenze sonneess
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The density of the sirup was very materially rednced in the distillation Process,
but, as has been stated, this can not be avoided with the apparatus as now con-
structed. In actual practice this would necessitate a large increase in the coal con-
sumption. It is believed that with apparatus constructed after the experience of
this work this increase in coal consnmption could be almost entirely avoided.

Filter-press cale.

The following is the analysis of the filter-press cake:

AN CALE T LT | T, RIS S P I T S L LY. per cent.. 51,25
i R RN SN PO S N g 11 L do... 12.80
AT T SN0 11 Y T el S S S bl e - do... 15.16
Weight of filter-presscake.............ccco....... pounds.. 250

The loss of sucrose in the press cake was 32 pounds and of alcohol 87.9 pounds.
Yield.

(A) This sirup was boiled tostring proof. Experience demonstrated that withthe
smatl pan, in boiling sirups not treated with alcohol, nothing is gained by adding
sugar as a nucleus npon which to build grain.

The weight of first massecuite obtained was 2,671 pounds and of first sugar 1,253
pounds. The sugar polarized 85.4°. The yield of first sugar per cent massecuite was
46.9.

(B) In this experiment thesirup treated by aleohol was concentrated to about proof
in the vacuum pan and then 50 pounds of very fine-grained sugar were added. The
man-hole cover was removed and the sugar thrown directly on the concentrated
sirup. A small quantity of grain was formed in addition to that supplied by the
sugar. In all the strikes to which sugar was added this plan was followed.

The weight of first massecuite obtained was 2,431 pounds and the yield of first
sugar 1,402 pounds, or 57.7 per cent massecuite. The first sugar polarized 93.7°.
Deducting 50 pounds (the sugar added), we have net yield of 1,352 pounds sugar.
This deduction is, perhaps, not a perfectly fair one, since a portion of the 50 pounds
sugar was left in the molasses.

In both these experiments (““A” and “B”) the second massecuite was not ready for
the centrifugal at the end of the season.

Résumé of yield.

EARLY ORANGE CANE.

A. B.

*Q 65 *8 65
ORI ORI G OPRON Sl s Vet be glin s 4t hius ssabiudsadssoviosssansnsnsnansnnsss tons.. *lg' g‘l’g *]3' 2;3
DO AN O ORI S e Sh s (h sl esnns s oot ddomunvibuavssnnobavonnaasonns do. ... A o ‘%81.
PR P TN A RN OOTIEE Whds b ue s sssns s aitstesssbBbiniodessmvesasisats.pOUDAB.. ?2:1, ii!b"’
R A e O IS 6 et s e e et he o aniconssscoisncssssnsanns do....| 1,=0v ' ;'." 7
RolaEatiOn Of ATHY BUgAY . o o el ditacssonsomsoanses degrees. . 85. 4 93.
First sugar obtained reduced to 100° polarization. ..............coz.. pounds..[ 1,070 1,207
RISV SUEAY Per ton. ClORN ORAMOLE - covostopcrioipasione sicessssaassonnbss i [ P 144.7 156. 2
URIFRL STUEAT; DOR oI IOPPEA'CANG . okl caesernfeloiascessntaansescnsssione do.... 114.7 123. 8
First sugar, 100° polarization, per ton clean cane. ..............ceeea.. 203t 123.6 146.3
First sugar, 100° polarization, per ton topped cane. ..............c..... U7 T, N 98 116
Y16ld Of Xt SUGAY POF BOTO ccveeeivaterancerrcccccsccccceccoaccccncancs do....| *1,285 *1, 387

* Corrected for samples and skimmings. { Fifty pounds deducted for sugar added.
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EXPERIMENT NO. 6.—ORDINARY AND ALCOHOL PROCESSES.

Date: October 9, 1891.
Variety and plat: Link's hybrid, plat 29.
tons.. 25,400

Gross cane (0pPed CANE) «.uvocmmeeaaaaaemnmmnsenens mmsanooasonssss
Tlrash &/ o i Tl e ) C A R S R e o do... 5.010
OI0AD GBI o x o ccn coed bostotinedte sl s SIERICLIE SR T LA - cesi se-FUC LS do... 20.390
Clean cane removed in BAMPlesS..cace ccaccceeanaacacecmnnoanacccscnes do: - RiDE
Skimmings lost, caleulated to Clean €ane ...........cc.coe-mmeonmszess do... .698
Net clean cane WOrKed ..ce.eceececescncececcecescacccsescacacceccsee do... 19.535
Mean weight of clean cane per cell ...oocooomreereonmmenommnnnes pounds.. 314
Trash, per cent topped CANE. ... cceaanoeeeemmnnnnaneesses nmmsnnnsesnns s 19.7
Juice analyses.
Normal |Diffusion
juice. Jjuice.
Degreo BrixX coeececeecrienienasiaeeccecnnanaans 10.08 11.98
SNCro80...ccccccccesccccccseane ....per cent..| 13. 82 8.87
GlUCOSD ... cceaascasosesncasasscnccnccass Loy LS .76 47
Purity coefficient .....oooiiiiiiiiiiiiiiiieee 72.40 .74
Glucose, per cent SUCroSC..cuoeeaeenasenannnans 5.10 5, 25

Exhausted Chips.

Sucrose left in the exhausted chips: per cent cane, 0.78 (inean of nineteen analyses).

Sirups.*
RAL B.
Degree Brix ..ccecisonceaiiaaecenniooeaaacenes 53. 60 32.43
SUOIOB0: o <55 <o 1Y, . . . Y. . - . per cent.. 40.40 25. 80
Glucose ..... R RRLLCELETTLLTEY do¥=x 1.78 1.18
Purity coefficient . ......oooiiiiiiiiiiiiiiiiaa, 75. 40 79. 60
Glucose, per.cent 81CroS0......ccaceececccrannn. 4.63 4,50

* A treated by the ordinary process; B, alcohol process.
Filter-press cake.

per cent.. 61.51

LY A 4 LA LR LELL LR ELEL
Lo, T A TR EL R R A T CEh do.. .. 90
M MO bs0lute) . .o cee coenoecce e cocaee oo me s do.... 8.22
Weight of filter-press 0BKE (o cdceshacee coddil doonupiaaae pounds.. 350

Tho loss of sucrose in the press cake was 24.9 pounds and of alcohol 28.8 pounds.

Yield.

proof. The yield of first sugar was 1,373

(A) This sirup was boiled to string
The polarization of the first sugar was

pounds and of second sugar 408 pounds.

9.5° and of the second sugar 83.5°. : ;
(B) That portion of the sirup treated by the alcohol process was boiled to grain,

yielding 2,565 pounds of massecuite and 1,502 pounds of first sugar. The yield of
first sugar per cent of massecuite was 58.6. The first sngar polarized 93.8°. The sec-
ond sugar was left in the wagons to grain, but was not ready for the centrifugal at

the end of the season.
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Fifty pounds of fine-grain sugar were added to the sirup (concentrated to proof) as
in experiment No. 5. Deducting this sugar from 1,502 pounds, we have 1,452 pounds.
as the net yield of first sugar.

Résumdé of yield.

LINK'S HYBRID CANE.

AT SN B.
RAIAETTRRATNEOTEICOIL o e w e o nis & 4 i a0 i 0. 0 5 i st o ki Bl ' s e SR N tons..| *9.767 | *0, 767
R TR AR R T R PR ETI IO s & B s M e e ol el i 0 W o9 i o T do....| *12.162 *12, 162
BRI P IANSOOIULS 0o o s assmovanscasonnpsps oo ssunis oo sarvssnsssonss supaies pounds..|...... sl & D1ID
B R T O D ERINIBIL 4vs s siin w60 0 0din il s bt e 8500 Wiy i s A ST oo i e do....[1,873 11, 452
L G U oy i v ] T o o L B SR A | s degrees..| 82,5 93.8
First sugar reduced to 100° polarization. «...ccoeeniniiiiiiiiiiaaa., pounds.. 1,133 \H1, 362
First sugar, per ton clean Cane. ......cccc.ceececececccrccccccrccncccccancens do....| 140.5 ' 149.7
First sugar, per ton topped cane ... do....|0112.8 119. 4
First sugar, 100° polarization, per ton clean cane ............ ... .. ... ... do....| TN 130.4
First sugar, 100° polarization, per ton topped cane ......... .. ... .. .. ... dose..! 93.1 111.8
Necond' mmpar oblaInefl...codocvecisoscaseectioacicssntncncccicsicnnsoncorans do..... 408 [sscassssss
IS SREION OF EACONIL BRIRAL .~ ons snascsnssnes ssssssssrsnssnsnoamnsionss degrees..| 825 |..........
Second sugar reduced to 100° polarization ce...eeeeennnnniiaiiLLl, pounds..| 340  ..........
SEsondisupar, Parton CloamE CRIIB -...ot . scudesbssanioiorslctavostevadliil s A0 AL . i eeabiiis
Second sugar, per ton topped €ane ..............oiiiiiiiiiL, g Y 18800 b e
Second sugar, 100° polarization, per ton cleancane ... ... i i... . 84.8 |..........
Second sugar, 100° polarization, per ton topped came ... ..., d@y... 218" -slss s e e
A QO L S U AT DI AOEO T - s o < hp o soaiainatois co s stro e sons s A=~ N4 do....'1,433 | 1,516
Yield of second SUZAr POr ACTO cc-ccvcecccccccccccccsccccccoge-- SA- - - do....| 427 oo LIS

|
|

* Correction made for samples and skimmings.
1 Fifty pounds deduction for sugar added to massecuite in strike pan.

EXPERIMENT NO. 7—ORDINARY AND ALCOHOL PROCESSES.

Date: October 12, 1891.
Variety and plat: Undendebule (Collier); plat 14,

Gross cane (topped cane).. 4. ..... WP -ccccccccccccacscccncccacnas tons.. 25.515
SRR oo e A i cnasnmne dhe sdd wis ¢ae s do... 4,640
Clean Cane ..cccccecaadiB .. WP - o ccceivcnoececnccaccescacassannee do... 20.875
Clean cane lost (worlbf Octgber 10)*. ... . oaoe it cieieennncones do... 2.829
Clean cane remoVg¥l TERAINDEBS . ..o oo ececcennenonecaoncaeooavonoencan do... .122
Skimmings lost, calenlated to clean cane ...l dose. 612
Net clean cane worked. ... ..cooenieneen-n. B R L EEE TR do... 17.310
Mean weight of cane per cell ... ..oceoemenemnmmmmacenaconoenenns pounds.. 314
Trash, per cent toPed cane.......ccccccecececcccoccccccasa oo cancor oe -e-- 18.3

Normal |Diffusion
juice. juice.

20. 82 11. 68

IIOETEOBILIE ool siatccasssmoccssnsssosssancress b
Sugrose].g. ...................... Sabooms per cent.. 15.02 8.55
LU GUBIIES & ot e 0 s s 15w s BRp I b d 6iab»vs s 1 L 29 o 67
Purity coefficient ......... B s St ah Pl oS et e TS 72. 10 5. 20
Glucose per cent STCroSe .oceeeceieeeriaarannnns 8. 62 7.33

Lxhausted chips.

Sucrose lost in the exhausted chips, per cent cane, 0.82 (mean of seventeen analyses):

e

*This experiment was commenced October 10, but owing to failure to secure a supply of ¢
work was stopped and the juice rejected,

ane tho
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. -
Sirups.
A. B.
Degree brix.ceeeeeeeeeeeereanaiiocseteaaaaaiane. 56. 26 25. 18
SUOT0B0. tavesaicaviavessnasvassmnosensas per cent.. 40, 30 20,53
GlUCOBD «-=siississts daataleoinidshie skis bz ool dOEEn 2.75 1.57
Purity coefficient ....... coeiiiiiiiiaiiaiaaeans 71.60 81.50
Glucose, per cent SUCTO8C «aveeeveeaecansannnenss 6. 70 7. 64

Filter-press cake.
Weight of filter-press cake, 343 pounds.
The press cake was very soft, owing to a leak in a steam-pipe connecting with
the filter press. Through an error on the part of the employé charged with secur-
ing samples, the analysis did fairly represent the press cake, so no statements of

loss can be made. L
Yield.

(A) This portion was boiled to grain, but unfortunately the obstinate flat crys-
tals,* which have been previously mentioned, formed, and although the massccuite
was ‘“short,” it was impossible to centrifugal it. After remaining sometime in the
hot room this massecuite yielded 944 pounds of first sugar, polarizing 88°, The sec-
ond masse cuite was left in the hot room at the end of the season.

(B) The second half of the sirup was treated with alcohol and boiled to grain.
Fifty pounds sugar were added to form a nucleus after the sirup had been concen-
trated to proof. This sirup boiled very freely; the massecunite was short. This
sirup worked so well that it was decided to boil the massecuite very stiff. The
small vacuum pan is provided with a 14-inch foot valve and small coils, neverthe-
less it was almost impossible to discharge the massecuite. This sugar purged well,
but slowly, in the centrifugal, while the massecuite was still hot, butsoon began to
dry very slowly. Had the boiling been discontinued a tew minutes sooner the
yield of sugar would have been larger and the polarization higher.

The yield of first massecuite was 2,334 pounds, and of first sugar 1,409 pounds.
The sugar polarized 88.2°. The yield of sugar, per cent massecuite, was 60.3. De-
ducting the sugar added, we have a net weight of 1,359 pounds first sugar.

The molasses from the first sugar was boiled to string proof and left in the hot
room until the end of the season. The weight of massecuite was 920 pounds and of

second sugar 290 pounds. This sugar polarized 85.9°.
Résumé of yield.
UNDENDEBULE (COLLIER) CANE.

A. B.
Cloan CHEMVOTIEIE . < c o cooncossscsiasssnsscasessossiocearcionseccnatosonse tons..| 18655 18, 655
Topped cane worked ......... vois e e b peen BRSBTS s s ha o/a - e TRNAS do...| 110.580 110. 580
First massecuite obtained.....ccccceaaeecececnanacocrcermsoccconsmorennns pounds..|.s.coatecs 29 284
First sugarObtained «...occccecsoeasratesascanstzazgrisacecsnoretabones gy do....| 944 21, 359
Polarization of fir8t SUZAL. ... c.cc-cccmcsacacccrestecocacsndcconectones degrees..| 88 88.9
First sugar reduced to 100° polarization....cc..eeecerieenananiiianeeaes pounds..| 831 21,199
First sugar per 100 Clean CaNe....cecemneascresanrsenrosmrrsssssstssrns o do....| 109.1 157
First sugar per ton topped CANe -....cccoeeeeanearanoonseomonriatomton st dost it 89t 128. 4
First sugar, 100° polarization, per ton ClOAT CANEG «nvevrneremnncneosnannssans do....| 96 126.9
First sugar, 100° polarization, per ton topped CanNe. ... ...cameanacarnoiaanaae do....| T78.5 113.3
Second SUAr ObtAINed. .. ccocaeaeccaaarenmaacaannranraeoennt ettt gl {1 PN R 200
Polarization of second sugar ...... o isansauilsnsanc saiigabion S ihsiehs o8 #58 QOETOOBL . . <oecsaaan 85.9
Second sugar reduced to 100° polarization ....ccc.coocvcemmnooeecenenmses pounds..|.......... 249
Second sugar per ton clean ¢ane - ....... SR NN o LTk AN SR e oo dot ca s hosk cuniedon 2:} 5
Scecond sugar per ton topped €ane ........ccooocooee Lok haB iR IC AL SRSl GL R 97. 4
Second sugar, 100° polarization, per ton Clean CaANe. - . ..ceeeeenannnnnnnaannns do....).coceeenns 28,7
Second sugar, 100° polarization, per ton topped CaNe .. .ooiiiiiiieiaeaaees (i (o proee FOan TR 2‘3, 5
1Y{eld of firgt SUZAT PEL RCTC ..eeceeenaostenmmnennromsranansssnsimm 2 7m0 do....11,084 1,560
1Yicld of second sugar per acre. ... ...-«-- SR T i L e e i do... R 333
] \

! Correction made for samples and skimmings. e 3
: aar added to massecuite in the strike pan.

2 Rifty pounds sugar deducted for sug
* See page 22.
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EXPERIMENT NO. 8.—ORDINARY AND ALCOHOL PROCESSES.

Date: October 14, 1891.
Varieties and plats: No. 91 and No. 1125 plats 38 and 41,

Gross cane (topped €ane).....ccccecececccccrcncccccancnccaccaceccees tons.. 23.375
BT TN s e e o5 i o A i e o e Ly o e S do.... 4.080
BRI R ERTIRN . e i e g i P A B e i T i e o e RS O g do.... 19.205
Clean cane removed in samples . ... oo i i e do.... . 150
Skimmings lost, caleulated to clean cane.... ... ... il oans 'i [ R .584
Net clean cane WOrked . ..ceeeeeccceccccccecncnccacccccccccacannnnns do.... 18.561
Mean weight of clean cane percell. ... oooooioininiinnnaanann. pounds.. 309
Trash, per cent topped CaNe - ... .cceeuremmmeccccccccecnnaanoccconcceonnncs 17.5
Juice analyses.
Normal | Diffusion
Juice. juice.*
& i‘ e =
Degree Brix ..cccceeemeccecnrecenanccccecceccsee 18. 40 12.4
SUCTO8O..zcccsoeaccccscacsrasocccssen: per cent.. 12.80 |. A .
GlUCO8© ccccvcecacccccccccccsccccnccccccccs (oL 01..00..8
Purity coefficient. ... .coooeieiiiiiiiiaaiiaa.. 60.40 |... B ...
Glucose, per cent SHCroSC..ceeeceeecee e e N ... Y. ..

* Sample lost.

Exhausted chips.

Sucrose lost in exhausted chips, per cent cane, 0.62 (mean of eighteen analyses).

Sirups.
A, B
Degree BriX..coceeee ot iiianaieenieennaeenns 53.57 32. 86
SUCTOBO ccevvececnctocccccccccocnnnne per cent.. 36.40 2(1). 28
Gluco80. ... 8h.c-ceate e cccccccccccccanaen do.. 2.17 .37
]:nrity coefficient. ... oo i 67.90 79. 80
Glucose, per cent SuCrosSC. coeeeceececcncaenaenn. 6. 25 5.10

Filter-press cake..

per cent.. 55.92
............. do--.. 16.40
G, W APITRITEEL L Dt S e i T
AT BPsolute). - - - --coemneemensemm e nTITITI

Weight, of filter press cake

The amount of sucrose lost in the press ¢
pounds.

Yield.

The yield of first massecuite was 3,162
The yield of sugar per cent masse
sugar, yielding 1,555 pounds

(A) This sirup was boiled to string proof.

pounds and of first sugar 1,373, polarizing 82.4°.
cuite was 43.4. The molasses was boiled for second

of massecuite and 390 pounds second sugar. y
(B) The second half of the sirup was treated by the alcohol process and boiled to

grain. Fifty pounds sugar were added to the concentrated girup in the pan :0 {;01':1“
a nucleus. The weight of the first massecuite was 2,534 pounds and of first 8 f;ite
1,352 pounds. This sugar polarized 93.6°. The yield of sugar per cent massemt1 :
was 53.4. The second massecuite was not ready to centrifugal at the end of th

season.
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Résumd of yield.

CANE NO. 91 AND NO. 112.

Mean weight of cane per cell

A, B.
'C‘l("i'ln cane, worked o bl L auh ot A LN SNSRI shis SBUGR Se ol S 3 sisiale o tons.. +9. 28 *9, 28
l,'_'l'p(‘(l CANG, 'WOLKOd & i s oo dtan it iicatiatocdsetadionnsogaaton oefubgens Gla s *11. 248 *11. 248
Arst massecuito obtained..cceeeecceaecaceaceieaaccccenss Ao SRty R (L D pounds..| 3, 162 12, 484
First sugar obtained....cccceececaccccoceacccccccecnnccccccncnccionaccases do....| 1,373 i1, 302
]:i_'lzu’iz:ltion of ArRbBULAT .. scabossncsocsissondasiasenagassnessabassasess degrees.. 82.4 03.6
First sugar, reduced to 100° POlATiZAtION. coceieiiinannii i pounds..| 1,131 1,219
First sugar per ton, Clean Cane. ......oeeesensenransenssnsnsosssntsaees dot-:i 147.9 140.3
First sugar per ton, tOpPed CaNe. . ...ow.eenoranrananressenms st do.... 122.1 115.7
First sugar, 100° polarization per ton, Clean Can@. .o oeiaeenamanenaanaans do. ... 121. 8 131.3
First sugar, 100} polarization per ton, topped Cane. ...ooeeeenenenanneess do.<és 100.5 108. 4
Second SUZAr ODAINE. <« e cermanoeeeemmereoaesasumsaasessrnnnnnoosans do.... 8O0 lig oS- 35S
Second sugar per ton, CleaAn CANE. ....cveerraenrenanaarsasssonnmmsrnesets do.... 42 JK.......
Second sugar per ton, topPed CaNe . ... cveeeiammaamranes s do... 34.6 “l...on.....
Yield of first SUZAT, POr ACTO* . cvceriaameeauonearanamansonssenannnancsess do....| {1,405 11,3393
Yield of second sugar, per acre® «....eee..- eecssccsccacsanccsassonenccacces do.... 309 lee..ee...
* Corrected for samples and skimmings.
{ Fifty pounds deducted for sugar added in strike pan.
t Note difference in the polarization of these sugars.
EXPERIMENT NO. 9.—A LCOHOL PROCESS ONLY.
Date: October 15, 1891,
Variety and plat: McLean; plat 11,
Gross cane (topped cane)....c. .. 3ot el i s U NG . - - aeaan tons.. 8.655
Trash ..cccemeemmmeiaeiiceiiecieeiimtcec et e e e e do... 1.565
I O ORTIO oo r s coas Cans s dsdlh & uele oime st 4 o i il ol A do... 17.090
Clean cane removed in 8AIPle8. ccccemeencaceee ctaccaanaciotatiiiions. ol 045
Skimmings lost, calcalated to clean cane ...l doh 504
Net clean cane worked . ... ccoceniicnnainn i manaaanann w3 o Y T do.l. ‘Cdf
..................................... pounds.. 320

Trash, per cent topped CANC. . 4o ot o teauin cmnntan e e e aeeae R L

Juice analyses.

Normal |Diffusion

Juice. Juice.
Deogree Brix...... ® e gt SR B BT e 20 12. 06
SUCTOSE, POF CON -« oo evnrnmnannncecamaanaanncs 14.18 8 73
Glucose, Per cent. .cccceuaeaemermenmaaraaneonns 50 "37
Purity coofticient. . ...coccececaceacioanaiataaaes 70. 90 79 40
Glucose, per cent SUEroSe. .aeeeeeen mamannanann- 4.19 124

Exhausted chips.

Sucrose lost in exhausted chips, per cent cane 0.67 (mean of seven analyses).

Sirups.™
A. B 3
Deii00 BIAX ccceecosccsoceacncacecsnccciocatonns 57 33.02
s"é’f:se. PO CBNY - -cccovnnocencammomeocsanannans 42.48 26. 70
G1ucose, POrCent....oeecceasznccscencmnnccoconss 1, 80 1.07
Purity coofficient .....cooeencocmnnaonsraonmees 74. r:o 80. 90
Glucose per cent BUCT0Se. .....«---- P s oeasale 4,26 4,00

* A, Sirap before treatment by the alcohol process and B after treatment.

21383—No. 34—3
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Filler-press cake.

A T T T e TS SRR, £ St TN e R e per cent.. 52.91
LT o e S ST R S R S Dol do.... 14.40
IRIBONOLH ADBOIIEDY . - cviv v e s wimmimes s 2o b o naeba s ownsus oonn do.... 10.64

Weight of filter-press cake, pounds 284,
The loss of sucrose in the filter-press cake was 40.9 pounds (4.7 pounds per ton
clean cane) and of alcohol 30.2 pounds.

Yield.

In this and the rest of the experiments, the alcohol process only was employed.
The work by the ordinary process required so many sugar wagons and occasioned
so much delay with the massecuites that it became necessary to abandon the plan of
carrying on parallel experiments.

The sirup was boiled to grain and yielded 1,875 pounds of first massecuite and 965
pounds of first sugar, the latter polarizing 92.5°. The yield of sugar per cent
massecuite was 51.5.

Sugar to the amount of 50 pounds was added as usual to the sirup in the pan.

The second massecuite was left in the hot room, as it was not ready for the centrif-
ugal at the end of the scason.

Résumé of yield.

McLEAN CANE.

BRI RO R ONICOM s bt Stk o ol b o 5 din G2 Sl ol o a0 ' w0 S i tons..  *8.629
Topped cane WOIK ... .oe oo i e do... *10.568
First massecuite obtained........ @M. ...cociieeiearcicnccnnns pounds. .1, 825
First sugar (92.5° polarization).c.....ooooooiiiiiniininmneenns do.... t915
First sugar reduced to 100° polarization ... ... ... .o.iaiiinnns do.... 846
First sugar per ton of cleandiline. ... JW.. cccceecccaccsccancasseanss do.... 105.7
First sugar per ton of topped eane. .. ...l in e do.... 86. 6
First sugar 100° polarization per ton of cleancane.................. do.... 97.7
Firss sugar 1007 polarization per ton of topped cane................ do..-- 80
Yield of first sugaflpoRRCIegy. - - - -« ccc-coococecnmooniannn ne o do.... 1,128

containing a low percentage of glucose.

The McLean cane yielded a very rich juice, palc
"the juice to sirup was very large and

The loss of sugar after the concentration of
materially decreased the yield.

EXPERIMENT NO. 10.—ALCOIIOL PROCESS ONLY.

Date: October 16, 1891,

Variety and plat: No. 161, plat 17. tons.. 11.790
Gross cane (topped DANGYisaance cuonosamnnpadosnsennansone oo emtttmnty i : 3
R A (L R DR 40 4s5008 8:_)’2’
R AN ARG O S8 0 e Su e b sre=sis smabaaisbosorsamecs vozeasaipnense a2n? 22000 do el 922
Clean cane removed in the samples. ... ..o ooveoreemmmmrmmrmmmomm ot i g(‘)g
Skimmings lost, calculated to clean cane .. ...coocecereoreeoror oo mmmn o700 L L';
NGt olann CATIOAWOTKOd . cc2cc cacocs setccncoesacsonocscanecsvocn st tuns..' i
L[ca,n \vcight of clean cane per GBLL L S 2 s oy R R e R a e SRR MR RS S p()lll](lﬁ- .30‘3 3
Trash, per cent topped Cane. ... ..cccoeemecncececacnmnenreasonen st tT 7T i

-./

* Gorrected for samples and skimnings, { Filty pounds deducted for sugar added
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Juice analyses.
Normal | Diffusion
Juice. Juice.
Degero BrixX.cccccccceccccsseancaaccconscsansases 17.20 9.4
SUOr080. ccocecsacsecossssossscsssssans per cent.. 11. 29 7.18
GlUOOBO cccvescccsccsssascsansansssosanses do.... .63 .38
Purity coefficient .......ceieeriiaaeeemmaamonoees 65. 70 71.90
Glucose per cent SUCT08e. .. .cremeaenrmrnonsssss 5.04 5.20

FExhausted chips.

Sucrose lost in the exhausted chips, per cent cane, 0.51 (mean of nine analyses.)

Sirup.”
A. B.
Dogree Brix....coccececisocccccccnccccocenncases 50. 43 27.13
SUOI080.cccccccceasecscssonsacsscncaan- per cent.. 39.33 21. 00
GlUOO08@ ««cceaccecccancssconsascssasanssnss do... 2. 50 1.2
Purity coefficient.........coooemniinoecreenenns 69. 70 76. 60
Glucose, per cent BUCTO8O..ccvvvanncnenesennsees 5.9 o7

* A, before treatment by the alcohol process; B, after treatment.

Filter-press cake.

Total 80JidS.cccuaecccecceecacacccececccacanaaccens per cent.. 48.71
SUCTOBO wecceecacccssccenmmesscacecanccacccscsessasacs do.... 20.40
Alcohol (absolute)..coe.co.diminnnnnenmnnenecenmees do.... 13.58
Weight of filter-press cake ....cc.oeoceeereoonnnee pounds.. 278

The loss of both sucrose and alcohol in the press cake was large. In experiments

Nos. 10 and 12 there was not sufficient material to completely fill the filter press,
hence the press-cake was soft and the loss of sugar and alcohol large. In experi-
mental work of this class the filter press should be so constructed that either all or

a part of the press can be used.
The loss of sucrose in the filt

37.8 pounds.

er press cake amounted to 56.7 pounds and of alcohol

Yield.
The sirup was boiled to grain. Fifty pounds sugar were added to form a nucleus

upon which to build grain.
The yield of first massecuite was 2,193 pounds, and of first sugar 1,045 pounds.

The yield of first sugar per cent massecnite was 47.7. The sugar polarized 91.4°.
The first massecuite was boiled t0o stiff and dried slowly in the centrifugal.
The molasses from the above was boiled for second sugar and yielded 255 pounds,

polarizing 84.1°,
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Résumé of yield.
CANE, VARIETY No. 161.

B A LT AT W OT MBS & o b i 1 i i i e Vi e s b S0 5 % Binit o tons.. *9. 475
RN TOANE WOEROI oo niisnah sl wwbt s hnnes snssihesabh sssssh fid s do. .. *11. 786
BSITSUIMIBReOUITO'OPIAITION. L2 2oad Gén s dtava s ens subdte yrmecs vanins pounds.. 12,143
First sugar obtained (91.4° polarization) ... ... . ... ... ........ do.... 1995
First sugar reduced to 100° polarization..._ .. ... ... ... ...... iy 909
FITSG SUZAT POr ton, CleaN OANO..c.. ccauvsrcrsccvansacnnmnnsnss sann do.... 105
First sugar per ton, topped cane . ...... ... ... ... .. ... .. .... i [ 84.4
First sugar 100° polarization per ton, clean cane........ . .. .____. '+ [ TP 96
First sugar 100° polarization per ton, topped cane ... ... .. .... ' [ 77
Second sugar obtained (84.1° polarization) ... ... . ... ... ... .... do.... 255
Second sugar reduced to 100° polarization ... ... ... ... ... ... do.... 214.5
Second sugar per ton, cleancane ...........c... . iiiiiiiiiiaaaaa.. do.... 26.9
Second sugar per ton, topped cane ........ccce o ........ do.... 21.6
Second sugar 100° polarization per ton, elean cane.......... .. ... do.... 22.6
Second sugar 100° polarization per ton, topped cane ...._. ... __ .. d0..5 18.2
Yield of first and second sugar per acre*.......cccccceec..c. .. 8 doss.. 1,356
EXPERIMENT NO. 11—ALCOHOL PROCESS ONLY.
Date: October 17, 1891.
Variety and plat: India and Orange; plat 8.

Gross cane (topped cane)....ccccceeeceeccenee. .. R .. Peceeennn... tons.. 11.480
Ty N R R O = 1 A 5. Sl LI AN e N do... 1.240
BRIREIR ORI B LSRRy Sl S s Sin it sl bbb A Wl T alerdi S SEAAAR do... 10.240
Clean cane removed in 8aMPles - ... oceoue e iieeiaanann- do.l: =l
Skimmings lost, calculated to clean@ane........ ... .. ............. do:.5 ] %0619
NEEsloan: cans ' Workedi: s cee ol e adll- - & = 5o o 0508 o s i o nm bim Rte 08 do... 9.546
Mean weight of clean cane peRCCRN@K .. &Y. - -----ccoceeaaccacnen.. pounds.. 323
Trash, per cent topped caneds. ... .. 00l ... oo oioii it iaiai e, 10.8

Normal | Diffusion
Juice. Juice.

, ELE ...cccvcccccanctecccacncaccccancanas 18. 25 11. ?l
{I;)l(;(glr‘:‘:’ ............................... per cent.. 12.78 8. ;ZS
GlUCDSE - .. .cccvcceecncacccccaccenncccccn: do. ... = ?g i .';n
Purity coeflicient .. c..oooeeoieaiiianimnaniannen. 8 8)4 - 67
Glucose, per Cent SUCTOSE . coueenneneeacmnnnaes .84 | '

Exhausted chips.

Sucrose lost in exhausted chips, per cent cane, 0.60 (mean of eight analyses).

Sirups.!
. B.
Dogree BrixX ....cccecvveiieaccecniccccccccccaces 54. 50 28.00
POPOR NS s T shks cibsinn b duaoni os per cent.. 38.70 22. 07
DTSR st s £ 3 i 48 4 Tais oot 0 #5502 dNis i (1 T 2.94 1.45
Parity coufHolent .. ivoscscccnsosascssscsiabione 71.10 78. ‘(30
Glucose per cent SUCTO80. . ceveeeeceeccnnnonnnnns 7.61 6. 57

1 A, sirup beforealcohol treatment; B, after treatment.

MRS

* Corrected for samples and skimmings. { Fifty pounds deducted for sugar added.
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Filter-press cake.

Total 801idS:.cceccccccecaccaanncccasacacccscenees per cent.. 65.12

BUOT080 K5t nas « o ads st sonssnarasiabolonanck s o dalea s do... 10.80

Alcohol (absolute) .cceceeececeanmnaceccccanananacccnes do... 9.48

Weight of filter press-cake....ocoooeemnmnenneennns pounds.. 316

Sucrose lostin the filter press-cake.......coeveaceannn- do... 34.1

Alcohol (absolute) lost in the filter press-cake.......... do... 30
Yield.

The yield of first massecuite was 2,426 pounds and of first sugar 1,138 pounds,
polarizing 92.1°. Forty pounds of sugar were added to form a nucleus upon which to
build grain, but nevertheless the massecuite was sticky, and it was necessary to keep
it in the hot room some time for the sugar to separate. The yield of first sugar per
cent massecuite was 46.9.

The molasses from the above was boiled for second sugar and yielded 205 pounds,
polarizing 87.8°.

The analytical data indicated that the India and orange cane was of excellent
quality; hence it is probable that the vacuum-pan work is responsible for the diffi-
culty in drying the sugar. A small pan is very sensitive to slight ehanges in the
vacuum or to other irregularities, and even a good panman may fail to obtain a good

result.,
Résumé of yield.
INDIA AND ORANGE CANE.,

IO0 GANG WOTKOML « sc ot bat i e 5oariinns i m e diPesin i kv ai i tons.. *9. 546
Topped cane Worked ... ... . oiie i do...  *10.701
First massecuite obtained .......ccepmecceiaccaciicaceiaaaaan... pounds..t2, 386
First sugar obtained (92.17 polarizd®Iol) .. .......... PP Vys I P do...t1,098
First sugar reduced to 100° polafigRtiPT . - -- .- ---c -coceeenne 4. JdoNE: 101
First sugar per ton €lean Cane ... .c.c .. ooomeioamanaaaa e a.. doiti L d1s
First sugar per ton topped €ane. ...t do... 102.¢
First sugar 100° polarization per ton CloAn GNP & oo sedohodh it dot.. 105.9
First sugar 100° polarization per ton topped cane ...... v & msl e doLss 9.5
Second sugar obtained (87.82 polarization)......ocoeoiiiiiaiaaan. do... 205
Second sugar reduced to 100° polarization.........cocececciniannn.. dosl.: 180
Second sugar per ton clean eane ......ccc..ooeeiiaianiiaianananns do. .~ 21.5
Second sugar per ton topped cane.......... IV OPRPIRGLC S ae At NS do:.s 19.2
Second sugar 100 polarization per ton cledn CANG ..x fas ss dohajo sl 40:q; 18.9
Second sugar 100° polarization per ton topped cane ................ i [ 16.9
Yield of first and second SUZAT PEr ACTO ™. .eee imuen nmnancaan nans do... 1,524

EXPERIMENTAL RUN NO. 12—ALCOHOL PROCESS ONLY.

Date: October 19, 1891.
Varieties and plats: Planters’ Friend, No. 126, and Undendebule (Collier); plats 8,

38, and 41.

Gross cane (topped CANe) ...ceemcoee annnncaames ommmn nn nnneeooes tons.. 11.840
T e AT SR o Ny vl Mok Cht 20T sl R LR do... 1.820
CIBETOane b 2. dons e subetatie dabc Sastnie gewn gliag, SEOSINE SECRIH do... 10.020
Clean cane removed in samples. .. .ccccaeecccacmccnancoccecccecccncns d0<.+3 .075
Skimmings lost calculated to CleaN. CATIO. & cc « o achkim U LAE L 3 SO .558
Net clean cane worked. ..ccceaececocecaaccccacacencccccceconncccccan- do.%t. " 9,387
Mean weight of clean cane per 001l i s s b idstie ol s Ble Bt s o ¢ SIS pounds.. 338
Trash, PER AN Lo P PO CaNIe s fsas st smc S oBRER IR & o e s 15.4
* Corrected for sa—l;l—)les and skimmiugs..- | Forty pounds deducted for sugar added.
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Juice analyses.

Normal | Diffusion
Jjuice. Juice.
I_To,fzrm 137y b PR B DO et i N Wt 19. 64 10. 98
LT g T B SO S SR g per cent.. 13. 57 7.9
R IICOBO s oot e ool e b, RGN do... .60 .38
E UL COSTHIOIBNED & .o c'e s mir i ars i s s Slatam ios 69.:20 7190
Glucose per cent BUCTOSC. . cuee e eennnnnn 4.85 4.81

Frhausted chips,

Sucrose lost in exhansted chips, per cent cane, 0.63 (mean of eight analyses).

Sirups.}
A. B.
A T R e e oo r ot oalen atent/a eyt o o'y 58. 23 26, 92
LT e SRR R R e e R S B per cent.. 42, 60 22, 60
GluCO0BO -cccecccoccccncrcnnctcccnccoaconeas do.. 1.73 1.19
Purity coefficient.....ccccccieccveaaaan......... 73.20 83. 60
Glucose per cent SUCrose .cccccccecccecqecccnans 4.02 5.29

1 A, sirup before treatment with alcohol; B, sirup after treatment.

Filter-press calke.

T AT AT A NP MR Jt UL S A e LA per cent.. 51.71

B R e L e e e aaa s s Rcid s san gues somsasnd duisdhse satads onssas mema do.... 19.98

Alcohol (absolute) ccce e i e e .. do.... 14.12

Weight of filter press-cake......do.. @l «ccvoneeamana oo ... pounds.. 298

Sucrose lost in the filter press-eake -... .. ... .o oiiiiiia.... do...."' 594

Alcohol (absolute) lost in the filter press-cake...........oooooaiaan.. do.... 49.1
Yield.

This sirup was hoiled to string proof. Eighty pounds of sugar were added to the
material in the vacuum pan, but the massecuite was very sticky and further attempts

to build the grain were abandoned.

The yield of first massecuite was 2,260 pounds and of first sugar 1,003 pounds, po-
larizing 90.9°. The yield of the sugar per cent massecuite was 44.4. .

The molasses from the above yielded 282 pounds of gecond sugar, polarizing 88.4°.

Résumé of yield.

PLANTERS FRIEND, NO. 126, AND UNDENDEBULE (COLLIER) CANE.
(Heananna worked i::cesessssoncossbae b Eb S T s S tons.. *9, 387
Topped cane Worked ......cccecceeceaccccaccnacaqeescecnnns R, [, IO 1 |1,
First massecuite obtained. .....cccccrcccreccanccaccccconacncan. pounds.. 12, 180
First sugar obtained (90.9 polarization). ... .o oot manaaanans do.... 1923
First sugar reduced to 100° polarization ... ... ...ccoooeeooiiiiamaeoncnans 839
First sugar, per ton, Claa CanNe > TNAlGE i gl Sl AL ol e et e L 2 ])()nnds- 5 98.3
First sugar, per ton, topped cane ......ccccecceecciaanaccaaconnan- doyiia 83.2
First sugar, 100° polarization per ton, clean cane.............--c--- (s () JEER 89.4
First sugar, 100° polarization per ton, topped cane . ........cc.co--- do<:ts 75.6
Second sugar obtained (88.4° polarization) ........o.ceeeceaeeaanan- do..e 282

RSSO

* Corrected for skimmings and samples. i Eighty pou-n_ds dcdil‘(‘tcd'fnr gsugar added.
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Second sngar rednced to 1007 polarization ....ooeomeeaiieaaanns .pounds. 219

Second sugar, per ton, clean €ane ... .ocomeenecmsenn st do-== 3
Second sugar, per ton, topPed CaNe. . .w.oeannnar s s e e do.... 25.4
Second sugar, 100° polarization per ton, clean eane “... . oceecaaone dosae 26.5
Second sugar, 100° polarization per ton, topped cane ... ...eoonn- dowess 22.5
Yield of first SUZAT POT ACTO «eeecece comaaacs simmmmaasssmmneosisnss dosa s 1507
Yield of second SUZAT POT ACT@. - ceeeanaesesmmmnsossmsomso=ommom0s do.... 338

ent after the juice had reached the sirup stage,

The loss of sugar in this experin
arently extra good sirup the massecuite

was very large. Notwithstanding an app
was unfit to centrifugal on leaving the vacuum pan.

EXPERIMENT NO. 13.

Date: October 20, 1891,

Variety and plat: Ubehlanaj plat 41,
tons.. 11.820

Gross cane (topped CaNe)..cceeueeoceneeaaas s sase nne ionsssesons
opihhis oo ceie e MAS D T E 2 Dl o do delva o' st 48 20 i Bt B S do - @he 1.670
OlEnDICANe A8 od. U e tiianasc vone s sanifis ol o s a2t s DR R TR do.... 10.150
Clean cane removed in samples. ... .oceeeeemannineneconenscnneesnes qu .075
Skimmings lost calculated to clean cane. ... c.ocoovenamiedhianncnnnns alnle .536
Net clean cane WOrked...c-c-ccoeecaaccncecncacacocccs--- Qe SN - do.... 9.539
Mean weight of clean cane per COll ceceeccacnccacdK... . K- ¥.. pounds. 325
Trash, per cent tOpPPed CANe. v ween e connannnosasnnaes camn s nnnnans 14.1
Juice analyses.
Normal Diffusion
juice. juice.
Degree Brix ..........deeo . @lla..ceecnanennee. 16. 00 10. 156
SUCT080..cccesc-ve-. GRERAY. - T - - - per cento. 10, 01 6. 68
GINCOSO «cvvecccoogin . N - - ----:-- d0-2 5% 1. 30 L 00
Purity coeflicient’. .. c....ioeaariaececerenanann 62, 60 5.8
Glucose percent SUCTOSC - ooaen iaemnnnnes $:. 13. 05 13.45

Exhausted chips.

Suerose lost in exhausted chips, per cent cane, 0.42 (mean of nine analyses).

Sirup.*
Degree Brix ..... LI E [ TENAPLERMAI TN et o 3 K DO 95. 45
BEEDY ORI < - oo = 4/cle « 85 SoB B 4208 a FESHE a5ffe » of G I SSRGS per cent.. 18. 81
GRS ... icoiasait ALk alh dnus LgtaiRolgRE: -2 & S8 RHERS do.... 2.61
PuYity coeffoient s 4254s /6ot o SRR RS <X S aESaRON ERE SH1TS 73. 90
G1uCOoSe PEr CENt BUCTOS. v cnn sosmns sanoos senssmasan osssnares 13. 85
Filter-press cake.

etal SaLARL, bwsasswnms s eeseize poaa gl Sn gyl Ss per cent.. 71.23
s L.t ol Tt LIG B A S Be wiske u b e ile Sie SRR R d0. o 9. 90
Ao dho]i(absolute) Hiil Jootiaient. N Sae R Seanes s s e 6. 05
Weight of filter Press-CAKe. ..oceesononmaaanacnzntanans pounds.. 306
Sucrose lost in the filter Press-Cake ......ooeeionaaniannes do.u st 308
Alcohol lost in the filter press-cake.......c..-----c-==--= do. s A8

* Sirup after treatment with alcohol.

SE R

~ .‘?'\
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Yield,

The sirup in this experiment was boiled to string proof, no . S
' 3 tteiwaihad 2168 ‘ rielded 696 pounds of firs
form grain. The massecuite w eighed 2,168 pounds and )u,.ld( do }
sugar polarizing 89.4°, The yield of sugar per cent massecuite was 32.1.
The second sugar was left in the wagons at the end of the season.

attempt being made to

Résumé of yield,
UBEHLANA CANE.

_______________________ tons.. *0. 539
L O (1 do... hl.]' 100
Shasessocuite obtained..................... [ T pounds.. 2, 1‘"‘*
First sugar obtained (89.4“ polarizat T P T S S S L do..4 "f:(:
Tixsb Sugar reduced to 100° polarization ..............._ ... dog .. ":: A
SRl auEacper ton clean oane..... ... .........__... ... do.... ‘:.,.
First sugar per ton t()pp(*d e e S e do.. N 6: Z
First sugar 1000 polarization per ton clean o UL TS SR S R . do.... ‘":- e
First sugar 400° polarization per ton topped canc......... ... X do?... 56.1
R ot engarnaracre. oot Y do.... 806

sugar and the juice was of low purity.

GENERAL REMARKS ON THE SUGAR-HOUSE WORK.

The principal losses of sugar were at the still and by ent

in the vacuum pan.  Both these losses were such that th
be avoided with the machinery as now constructed.

these losses were very heavy, amounting to 40 pounds or more of sucrose

per ton of cane. In working on a large scale such losses would either
be avoided or reduced to o Small number of pounds,

The yield of sugar in the greater number of the preceding experi-
ments by both methods of working was largely in excess of that ob-

tained by the sorghum Sugar manufacturers. This was partly due to
the facilities for working the cane very promptly after cutting. The
work in the sugar-house was prompt, rapid, and regular, all three being
conditions essential to a large yield. 1In two experiments, viz, Nos, 11
and 12, the cane, while rich in sugar, produced a massecuite which was
difficult to centrifugal.  Certain varieties of cane furnish juices that
are much more manageable than others and notwithstanding
sucrose content will yield a larger proportion of sugar,

It is doubtful whether the cane employed in experiments Nos. 11
and 12 would have yielded a massecuite by the ordinary process, that
could have been promptly centrifugaled,

The most prominent advantage of the alcohol over
cess is that it yields a fipst Sugar of good color and of high polavization.
With the exception of tw

0 or three strikes of Sugar which were left in
wagons a short time, the average polarization of the first sugars (un-
washed) by the aleohol process was 9t

. 2.6° and of first sugars by the
ordinary process 34,70,

T R N

* Corrected for samples

ainment
ey could not
In some instances

a lower

.
«

the ordinary pro-

and skimmings,
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The refiners diseriminate against sorghum sugar as manufactured by
the ordinary process, and pay per degree of polarization a smaller price
for the sorghum than for the cane product.

The objection of the refiners to sorghum sugar as manufactured by
the ordinary process can not exist with that obtained by the alcohol
process, since in the latter the objectionable gums are removed.

For the sake of a comparison of the two sugars, in the calculations
given below, no account is taken of this discrimination. The prices
are based on the New York quotations as published in the Louisiana
Planter and Sugar Manufacturer, issue of March 5, 1892. The deduc-
tion per one-tenth degree per 100 pounds of sugar is taken at one-six-

teenth cent.

N\

Value of sugars on a refining basis.

A. Price of fair refining,” 89° test, $3 per 100 pounds.
89.0°=test of market.
84.7° =average test of first sugar made, ordinary process.

4.3°=difference in test.
.. 43 %4 =%0.027, deduction per 100 pounds sugar on account of lower
polarization.
$3.000—0.027 =%$2.973, net price of sugar, per 100 pounds.
Sucrose value=#$3.51 per 100 pounds.
B. Price of ““centrifugals” 96° test, $3.406 per 100 pounds.
96.0° =test of market.
92.6° = average test of first sugar, alecohol process,

3.4° =difference in test.
. 34 X% =$0.021, deduction per 100 pounds sugar on account of lower
polarization.
$3.406 — 0.021 =$3.385, net price of the sugar per 100 pounds.
Sucrose value=$3.655 per 100 pounds.

From the above caleulation it may be seen that the planter would
receive $0.145 per 100 pounds sucrose in his first sugar more money if
he employs the aleohol instead of the ordinary process. In addition to
s enabled to place his product on the market promptly, and to
wn compete under favorable conditions with that
This is a decided gain over the methods now

this he 1
sell a sugar which c:
manufactured from cane.

in use,
In these caleulations no account is taken of the bounty on sugars.

The unwashed sorghum sugars by the ordinary process would prob-
ably polarize below 90° and receive the lower rate of bounty. Grain
Sugars by the alcohol process will polarize above 90° as a rule and

receive the higher rate of bounty.
Sirups bleached with sulphurous acid and then treated by the alecoho]

method will yield an excellent orade of yellow clarified sugar.

_ Further experiments are necessary to determine to what extent the
INcreased fuel consumption and the loss of sugar in the filter-press
cake would offset the gains by the alcohol method.
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By means of filter presses designed especially for the purpose th.is
loss of sugar can be reduced to a very small amount. Improvements in
the distilling process would materially diminish the dilution of the
sirups and the consequent inereased fuel consumption. The increase

'n fuel consumption can probably be reduced to but little more than
that required in the recovery of the alcohol,

EXPERIMENTS IN THE TREATMENT OF MOLASSES.

Two sets of experiments were made in the treatment of molasses from
other sugar houses.

In these experiments the molasses was diluted to 54° Brix and then
treated with an equdl volume of 90 per cent. aleohol.

The alcohol-mo-
tion,

Unfortunately, in the case of the molasses {r
factory, the analytical d

_traced indirectly.

om the Medicine Lodge
ata are incomplete, hence the losses can only be

MOLASSES FROM FACTORY OF MEDICINE LODGE SUGAR COMPANY.

This molasses was obtained October 6 dir

ectly from the centrifugals,
which at the time were drying first sug

ar,

Analysis of molasses after treatment,
Degree Brix

..................... FTe L lae L SIaRN 1L, s T 98000
BUCTose .. .............. MOSE TTTT per cent.. 16,10
Glucose............. g Qg T i [ D I
RSSO LG AE s Ay T b7.3
Glnoose; i parican e NN T R 17.2

Filter-press cale.
Total solids

...................................... per cent.. 51,19
Qi QP o O e N e S do.... '9:60
AlcghoNg@bsotte) ........_._.... ... ...~ 7 do.... 15.88
Weight of filter-press cake.......... ... pounds.. 402
Suerose lost in filter-press cake ....._. ... .. do.... 38.6
Alcohol lost in filter-press cake ........_....._. ... do.... 63.8

Yield.

The purified molasses was boiled to
pounds of massecuite and 88

string proof and yielded 2,083
yield of sugar per cent massec

8 pounds of sugar polarizing 80°, The
uite was 42,6

RESUME oF YIELD—MEDICINE LODGE MOLASSES.
Molasses taken

..................................... pounds.. 2 962
iy e R i gallons.. 250
S v M S pounds.. 2 083
Sugar obtained (80© polarization) vz, ., 0 5 e do. L1 " IRS]
Sugar obtained reduced to 100° polarization. . ... . QO S0

£ S DD 2allON of mbiAdNaR:{.ihe Lot L do-q.x 3.55
Sugar reduced to 1000 polarization per gallon of mol

asses.do.... 2.84
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The loss of suerose, aside from that in the filter press cake, was ap-
proximately, 115 pounds. On a basis of the yield obtained from the
massecuite this corresponds to a loss of 83 pounds of sugar. Had this
loss not oceurred the yield would have been 971 pounds of sugar, or
3.88 pounds per gallon of molasses.

MOLASSES FROM PARKINSON SUGAR WORKS, FORT SCOTT.

This molasses was treated in the same manner as that obtained from
the Medicine Lodge Sugar Company.

Analysis of molasses.™

A. B.
t Degree Brix (original) ....ccccecenncaccennane-- 85.88 | cc.cpane
{ Degree Brix (after dilution).ceceecacecccceecaeas 73.37 30,43
SUCIO80 cevceesecccenssssascassscnnancs per cent.. 26. 64 12.50
GIUCOS® -ccceeeccscanssansacsssancsancnons do0s-=% 17.10 8.45
Purity coeflicient ....ccceeuareemneeancennnmnnenes 37.30 41.90
Glucose per cent SUCTOSO «cueeernanenanoomnncns 64,18 606. 50

* A, before treatment with aleohol; B, after treatment.
t Analysis made after dilution.

Filter-press cale.

SUCT0S@ .cccaecacacscanemasacccccacnnccncsasceandonas per cent... 13.6

Alcohol (absolute). ..cceeeccecenaecccecacnaanoccncnns IEORT WA

Welght.ccn canses sacaonsi saoc cogipensole sman oo mSiiRaNy pounds.. GGS

S00r080 JOBE <o ccee slnesaance s ogms o o don Siosiabiae oot BCE doL.ss %81

Alcohol (absolute) 108t ... .cocasceomnsaennmnnnmmem e moss do.... 47.4
Yield.

The purified molasses yielded 2,380 pounds of massecuite from which 554 pounds
of sugar were obtained. This sugar polarized 8+.5°. The resulting molasses had a

purity of 36 and contained 89 per cent glucose sucrose.
Résumé of yield.

MOLASSES FROM FORT SCOTT.

Weight of molasses taken..-ccacecsccecrccsancces pounds.. 3,064
VIlhe of MOIASE6S ccevoecacnncmsnmmonen oo mtots gallons.. 253
Ma¥secuite obtained......«-ccee-eoecnesmoacmnms pounds.. 2,380
Sugar obtained (84.5° p(\]:ll‘iZ:lﬁml) .................. do.... 5b4
Sugar obtained reduced to 100° polarization .....--- (}0- Ligd 4(‘.?) L
(10 AR &

Sugar obtained per gallon of MOIASSeS ccuvaanennnn-
Sugar obtained reduced to 100° polarization per gallon of
01aB8eB. -5k savneb ssbgacte s SESTERTT pounds.. 1.85
ARB0B. sk savanb sadgests < T

REMARKS ON THE YIELD OF SUGAR FROM MOLASSES TREATED BY
THE ALCOHOL PROCESS.

second molasses experiment was very satis-

The yield of sugar in the .
1d the entrainment were Very small, not

factory. The loss at the still ar
exceeding 13 pounds of SUCTOSC.
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The original molasses wasof verylow purity and by the ordinary proc-
esswould have yielded a massecuite that could not be successfully cen-
trifugaled. Molasses of this grade would be considered of very low

purity, even in a Louisiana cane-sugar house. It is very probable that
the yield of sugar would have been much larger and the purity corre-

sponindgly lower could this massecuite have been left in the wagons
until late in the summer,

The advantage of the alcohol treatment is more apparent in the case
of the Fort Scott molasses than in that from Medicine Lodge. In the

first case the molasses would have yielded about 21 pounds per gallon
of sugar polarizing less than 80°. This assumption is based on the

yields obtained from molasses of similar grades, by the ordinary proc-
ess, as given in this report. The Fort Scott molasses in question would

not, under any circumstances, repay further efforts to obtain sugar by
the ordinary method of treatment,

NOTES ON DAILY WORKING OF EXPERIMENTAL FACTORY.

A diary of the daily working of the experimental factory for the
whole season would prove of little benefit, but an illustration of the
method of conducting the work

embracing the first week of actual
manufacture may not be found out, of place.
FOR WEEK COMMENCING MONDAY, SEPTEMBER 28,
Monday was devoted to making certain alterations in the house, connecting the
strike pan with the live steam and other necessary adjustments, Monday afternoon
started to cutting Colman eane

y and six loads were brought in. At 7 o’clock Tues-
day morning the cutters were started and ran regularly during the day,

hour in the afternoon on account of the failure of the triple-
evaporated. This failure was due to the experience in man
than to any lack of capacity.

The two acres, approximately, of Coleman cane, were finished about half-past 10,
and the sirup was hoiled out by 2 o’clock Wednesday morning. More trouble was
experienced with the pumyp taking the sirup from the triple effect. It often refused
to work and quite a quantity of sirup was lost in adjusting it,
however, was of a fair quality and showed consider
effect, as shown by the increase in the glucose r

The sirup was collected in one tank
into two portions,

On Wednesday the men were set to cle
the first part of it without treatment

stopping an
effect to keep the juice
agement of the pans rather

The sirup made,
able inversion in the triple
ation, shown in the analytical data.
and thoronghly mixed and then equally divided

aning up, and the divided sirnp was boiled,

with aleohol. It was boiled to grain; the grain
being very fine, it was placed in the hot-room until Saturday. In the afternoon of
Wednesday the entters were placed to work on v

ariety No. 160, and eight loads of
this variety were delivered.

Wednesday night a severe wind and rain storm struck us, which raged during the
whole day 'l‘hlll‘sda.y. Not being able to get in the remainder of variety No. 160, the
part of it which was in was not worked, in the expectation of a clear day follow-
ing, when the whole of the plot could be worked together. On Friday, however,
the sky was still overcast, some showers followed during the day, and the field was
80 soft and mushy that it was impracticable to go on it with wagons, The cutting
of the remaining portion of variety No. 160 was therefore postponed until Saturday.
During Friday the second half of the sirup from the Colman cane was treated with
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alcohol and run through the filter presses. Owing to the large amount of mud that
was precipitated by the alcohol and the small space for cake in the twin presses it
was found that they soon filled.

This caused great delay in filtering and a considerable loss of sirup, both in press
cakes and unavoidable wastage. In order not to stop the strike pan the last por-
tions of the sirup were drawn into the still without filtering, and thus a large quan-
tity of mud was mixed with the sirup, but not enough to appreciably alter its qual-
ity.

The still was operated by opening the alcohol chambers above and allowing the
alcohol to pass through the goose without condensation. This delivered an alcohol
of about 130° to 140° proof. This was afterward concentrated in the still in the
usual way to approximately 190° proof. It was found that there was no loss of
alcohol in the sirup, the losses being due to the unavoidable loss in starting and
stopping the still, and this loss would be wholly obviated in regular and continuous
running. The sirup, however, is considerably diluted in passing through the still-
its Brix being reduced from 53° to 36°. This can be avoided by a different arrange,
ment of the still, allowing the alcohol of about proof strength to be obtained at

first run.
During Friday the half of the alcohol-treated sirup from the Coleman cane was

boiled, making beautiful grain and very stiff masse cuite which broke off' in chunks as
it ran from the pan. This masse cuite was sent directly to the centrifugal and yielded
59.3 per cent. of sugar on its weight. The first strike of it yielded about 56 per cent,
and the second st}'iko which was boiled much stiffer, nearly 64 per cent. The first
a?lnko o‘f masse cuvlto‘t'ns of a B.r‘lx of.91.0 and th_e second strike was still more dense.

1e masse cuite worked beautifully in the machine, the machine taking full charges,
and yielded from 150 to 170 pounds of dry sugar per charge. The time of running for
ach charge was from 3 to 5 minutes only. The sugar was of a fine texture, of a
beauntiful yellow color, and of a most excellent quality. No wash of any kind was
used in the machine. The yield of masse cuite was 2,242 pounds and the yield of
dry sugar 1,330.

The total weight of cane delivered, the cane being topped in the field, was 4.489
pounds and the area on which the cane was grown was 1.879 acres. The weight of trash
weighed back after passing the fans was 8,860 pounds, and the weight of cleaned
cane 36,230. One cell of juice was lost on account of a failure to close cell door,
equivalent to 330 pounds of chips. Eighteen buckets of chips were taken for analy-
sis, weighing 270 pounds. Total weight of chips to be deducted, 600 pounds. The
skimmings which were rejected at the end amounted to 89 gallons, equivalent to
2.1 colls of chips, viz, 690 pounds. The juice from the total amount of cleaned
cane entering the pans was therefore from 34,940 pounds of cane. One-half of this

was boiled to string and the other half to grain.

The other half of the sirup, representing 8.79 tons of cle
aleohol. There was lost in the press cake and by the necessity of op.(-ning t»hfs sirup
pump several times an amount of sirup N[l}:ll to .29 ton o.t cleancf.l CIIll'S:' making the
total weight of cane represented in the strike of massecuite obtained, 8.5 tons.

The expectation of fair weather for Saturday, in order to enable us to finish variety
No. -as disappointed. . '

(;)lllfg;g;‘lziit}(;syllnlight and Saturday morning a severe. nor.th.wcst r:?,m stox:ml set 1{1;
With high winds and rapidly falling tempe -ature, making it impossible for t 10' ]lJ?L;
to enter the field. It was, therefore, determineq to work that. part of plot 1{;0 ‘;i tufc
had been lying on the yard since Wednesday, inasmuch as 1't wo'ulttll n(?ttt»erq we:;
anything if held until the rest of it could be reached. Acc(')l‘dl"grlb :1('; (;01("'1": (;“ e
8tarted Saturday morning, and the wne of variety No. ymg

yard was run through the mill. 4
During the WhO]Oé’Of the week vexatious delays occurred from the failure of pumps

In various parts of the house to work. The whole pump system here is faulty and

aned cane, was treated with

amount of ¢
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bids fair to give us continnal and disastrous de
rious fault in the strike pan.

pan during the boiling of it,
but further investig:

lays. We have also found a very se-
It was noticed that water was continually entering “'lle
It was first thought that this was due to a 1(‘:1]{:\’ coil,
wion showed that it was a reflux from the condenser. This flow

of water into the pan will necessitate the taking out of the leg pipe or the condenser,
or both, to investigate the cause of the accident,

AN . . 2 5 1 oX-
The Thoen trap, connecting with the pan, does not work, and great trouble 18

. . . e . ® . H ) ["S
perienced in keeping a proper adjustment of the escape from the coils. Various leak
. . : . . 2 v « ar-
occurred in different parts of the house during the week, producing an untidy appe 1
. § o i vearly
ance of the floors and showing carelessnoess in the erection of the apparatus. Nearl]

all of the fittings and pumps which have heen taken ont show débris of various kinds
which has been left in the

pipes and tanks, and this débris has caused a great
amount of delay,

CULTURE WORK WITH SORGHUM.

AT STERLING.

The experiments in establishing
old ones, and developing crosses w

season of 1891. The general line of the work was that pursued in for-

mer years and the detailed results will be found in the report of M.l'-
A. A. Denton, the efficient superintendent of the station, which will
follow.

- - - . (r
new varieties of sorghum, improving
ere continued at Sterling during the

In regard to the character of this work it may be said, in answer to
any possible criticism, that although much of it, appears to be unneces-
sary it is difficult to see what part of it can be safely omitted. In the
great number of different varieties of sorghum which have been tried
almost everyone has presented some quality which seemed valuable,
and it seems unwise to wholly reject any variety as long as there is any
possibility of its developing any quality which may prove of permanent
benefit to the industry. Nevertheless, it may be said that, after four
years’ careful work, it is possible at the present time to select some
five or six varieties, which on the whole have shown the very best
qualities for sugar-making purposes. As the result of this work the
old established varieties which heretofore have been used for this pur- ;
pose are giving up the field to the new and improved varieties. A few
years ago the only varieties of sorghum that were used for sugar-mak-
ing purposes were the Early Amber and the BEarly Orange. It may Pe
said at the present time that the day of usefulness of these two varie-
ties is passed, but they have not been cultivated in vain. The troulfle
with the Early Amber has always been the small size of the stalk, }t'is
delicacy, the ease with which it would retrograde, and the rapidity Wit"
which, after reaching the period of maturity, it would pass into a €O
dition unfit for manufacture, Its chief merit was its early maturity
and the fact that in certain conditions it would furnish a juice which,
at maturity, contained g, fairly good content of sugar. On the other

ly Orange was a sturdy variety, yielding well, and per-

hand, the Bar
sistent in its type. 1t has, howcver, from the first been characterized
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g . Are
by a high content of reducing sugar or glucose, \Vll‘l(,.]‘l" le:it(l):ill‘:ldml:?
c:’sc:;til:l?ly ‘; molasses-producing plant 1':1-!1101- ﬂvmtlll ,L(;l(::\llllpl: v
one. The idea of developing a new \':u'lc.t-y l'h\“ “l 5 oku‘t Eurin;.': the
bwo. old and standard varieties has been tu'lli) (111: la)cc“ o
four years of experimental work, BIOFIR A t.t l:l.i‘\'tics and sugar-pro-
ment of a new variety which in all of 1.t»s c‘h:u.lu.lu kvér  Bakiar S
du‘vinnr qualities has proved in pr:wt:wc to be.t.w \ \ ) Tl e
o J SN It may be said, therefore, d(hpl ely, i
B ({t \b::lﬁllll;lsflt\-t-lbliqhéd by four years of selection and wi 1:3
R 9 N i Pean a TSRS 1T O 1T -1 1O
:lll:)(\\ 11«1‘“' )( L)erl'ccilv uniform plat of sorghu.m, hay ing lmt:.h‘ bl:‘?(ll'l i
b o dl‘ o8, he plat of this variety which \\db‘ }bm.\\ n ¢
SR qllilht'lt‘b-l :llllnttll:c 11)‘1% year it was difficult to distmgmsh, m
dici 59 ll‘ ‘ o ) . «
if(tlt}:;:u(}n]ﬁd?ll( llicldj more than one size of stalk or more than one
YOO ® ‘ ‘lt 24 . v
(hft"l t\bﬂ(:tblz lstcl:,ln 3t once that one of the (:hi(?f 1)01.n.ts‘ to betl]m
in the development of a variety is to }mvc .1t; uniform, so th
reaches the proper period for lll:l-lllltilct.lll‘lllg the
ready; otherwise we would have @ platof ez
ripe and already in the retrogressive st-‘ . wa
the proper degree of maturity for nmlmtncl;m.‘lng, ‘:md the rest of .lt; not
yet mature.  The faulty character of the juice of .such a ‘plut of c:mc‘
an be easily understood without further llustration. If the \\'01‘]{. of
the station had never resulted n anything more than the establish-

ment of this variety it would have Paid a thousand-fold the cost of its
conduct,

ptin view
at when it
whole of it may be
e some of which was very
age, and part of which was in

While this is the most striking illusty
station work, it is by no me:;
1888 a package of seed v
of the New York Agrice
Some varieties with whicl he had experimente
the office of chemist of the Agricultural Department,
has proved to be one of the very best for the semiar
sas and adjacent States. In recognition of the en
Dr. Collier hag rendered the Sorghum-sug
that the better one of the varieties in this
hamed Collier cane, The chief ¢n
are high content of sugar, low ¢

ation of the good effects of the
s the only one,

as received from Dr,
ultural Experiment Sti

During the season of
Peter Collier, director
wion at Geneva, from
d during the time he held
This variety
id regions of Kan-
inent serviee which
ar industvry I have directed

backage of seeq should be
aracteristics of thj

S variety of cane
i . ab/of : ontent qf reducing Sugar, great hardj.
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The good qualities of the MeLe

an variety received two years ago
from Australia from Hon. Pete

r McLean, through the office of the Secre-
tary of State, have also been shown during the two years of growth.
While this variety, so far as chemical analysis is concerned, leads all
the others during the past two years, it has not shown as good results
in the factory as the Colman or Collier varieties. It is nevertheless
one of the most promising varieties and deserves the most careful prac-
tical tests.

It is a matter of regret to me that I
sonal attention to this interesting work than an occasional visit to the
station, but this regret is tempered by the knowledge that the work has
been intrusted to such able hands, Tt requires not only intelligence
and enthusiasm to conduct work of this kind, but an untiring industry
and an unruffled patience. I think it wil] be granted by anyone who has
had any personal knowledge of the work at the station that these qual-
ities have been eminently manifested in the details of its work.

In regard to the lines of the experimental work, slight changes will
be made from time to time as experience may dictate. Heretofore the
work has been conducted solely by analytical data; hereafter it is
hoped that the element, of practical work in the factory may enter into

the solution of the problem. Not, only is it important that varieties of
cane shall be produced with high sugar content, low glucose, and high
purity, but also that the rarieties shall be sturdy, able to endure the
vicissitudes of the climate in whiceh they are grown, to withstand the
constant and severe winds of the.central southwestern part of our coun-
try, to endure drought and

apid changes of temperature, to mature he-
fore killing frosts, and to be al

le to maintain their sugar content for
many weeks after the growing period has ceased. The solution of
many of these problems e

A Al not depend upon laboratory experience
alone; actual experience in the factory must be the final test to which

all these varieties are to he subjected. It is evident at once that such
tests can not properly be made in a factory making sugar on a commercial

scale. The only proper place for the solution of such problems is in the
experimental factory

y Such as was established during the past season
at Medicine Lodge. Referving further to the lines on which the work
should be continued, I have in view not only the extension of the work
on the general line on which it has been carried on in Sterling, but also

its development in certain special lines looking more directly to its
practical use,

The time has now come w

am able to give no greater per-

hen it is possible to furnish intending
growers of sorghum for manufacturing purposes varieties of

satifactory character and developed from scie
over a period of years, MThe gr

seed of
ntific selections extendin o
owers of such seed, however, must not
be astonished to find among them some reversions to the primitive
forms.  Hspeciall Y is this true in the case of crosses, where many years
of careful selection wil) have to ensue before an absolute uniformity of
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Among the striking peculiarities of sorghum cane, and one which has
been noticed throughout the whole time of its culture on this plantation,
is its extreme susceptibility to variation of weather or of soil. 1t has
been found that for any variety of sorghum grown here no period of
growth—or, better, length of time required from germination to matur-
ity—ecan be even approximately assigned. For the same variety, grown
in two seasons, or planted at different dates in the same season, this
period may differ by from three to nearly six weeks. This fact is one
which for the present sets at naught any attempt to arrange two or
more plantings which shall follow each other with any reasonable reg-
ularity in date of ripening.

Before proceeding with the account of the season’s results, the valu-
able assistance rendered in the laboratory and otherwise by Mr. O. D,
Berwick, jr., of Bayou Sale, La., should be acknowledged.

EXPERIMENTS OF 1891.

In the season’s experiments two plantings were made at different
(lat.es, it being judged unwise to risk the result of past y ars’ propa-
gation work to the chances of entire loss by drought or excessive rains
which might destroy one planting, but would scarerly continue long
enough to endanger two. By this plan, also, it was hoped to distribute
the selection of seed over a longer period, avoiding much hurried and
therefore unsatisfactory work in the laboratory.

After study of the field and chemical data collected during the sea-
sons of 1889 and 1890 at Calumef, with many varieties of sorghum, it
was decided to continue trial of the following ten: Early Orange, Link’s
Hybrid, Collier’s, Ubehlana, Improved Orange, Late Orange, Planter’s
Friend, Colman Cane, Sterling (plat No. 14 of 1883), Red Liberi:m..

Of these varieties, Colman Cane, Collier’s, Planter’s Friend, Link’s
Hybrid, Early, Late, and Improved Orange, were considered to be of
best promise. Red Liberian and Sterling (plat No. 14) were retained for
a final trial, but with little expectation that they would prove better
than in the past. Besides the Calumet-grown stock of Colman Cane,
Collier’s, and Link’s Hybrid, a number of selected sce.(l he:nls of these
varieties, grown at Sterling, Kans., in 1890, were 1'0«01\'.0(1 from Mr. A..
A, Denton, Superintendent of the Department of A grl('nltnre experi-
ment station at that place. From him were also l‘C('Cl\'(‘d. a few hom}s
labeled ¢ Sterling, lot No. 161,” described as & CTOSS of. Link’s Hybrid
with Tarly Amber, resembling in form the Link’s Hybrid type.

In addibt'ion to the above a few special plats were made \}'l“l sc:od
from certain large sports or Crosses produced in several of the ]b!).()
plots. The varieties upon which seed selection work was done this
season were planted in plats each from a single hend, as before noted,
and were in most cases duplicated in the two plantings. v

The field in which the 1891 plats were grown was one upon which
N0 sorghum had been previously planted, and was in a crop of ratoon

21383—No, 34—>

‘ ,‘{ ('.

§
£

£



66

sugar cane when chosen. On March 27 the stubble of this cane was
plowed out and destroyed, the soil very thoroughly loosened, and the
rows destined for the sorghum were further mellowed and opened out
by hoe and in readiness for planting. The earth being in excellent con-
dition at this time, the first series of plats was sceded on the following
day, dropping and covering to a depth of 1 inch, being done by hand
as in all former experiments with sorghum here,

To guard against likelihood of crossing, alternate parallel rows, 28
feet apart, were used for the first series of plats, and as far as practicable,
the latter maturing varieties intervened between the carlier kinds. The
alternate unused rows were afterw

ard occupied by the later planting.
When both series had been planted the order was as follows: Plat No.

1, an early variety, first series; plat No. 2, an early (or late) variety, sec-
ond series; plat No. 3, a late variety, first series; plat No. 4, a late (or
early) variety, second series, ete., these neutral plats thus always lying
between any two which were at all likely to be in flower at the same
period. Three tiers of parallel rows completed the field, with plenty of
space between the opposite ends of the plats. '

Seed were planted much more thinly than in former seusons and the
little thinning of canes afterward needed was done as required. Culti-
vation was confined to keeping the rows free from weeds and grass and
the soil from baking on the surface, and was chiefly effected by hand
hoeing. One plowing was given to this series on the one hundred and
eighth day, breaking out the soil between the rows ub i distaheo stffl-
cient to avoid damaging the roots, this being the final working.

On the 30th of March, the second day following, three large plats
(single rows) were planted for

the average sample work, these being
designated by letters and repres

enting Collier’s, Link’s Hybrid, and Col-
man Cane, and on April 1 a fourth such plat (of Barly Orange), the
last being planted with and receiving the same scanty attention as g,

crop of Red Liberian grown for forage in another field,

A week of cold weather cnsued, frost forming on the night of April
5, and germination was checked, very few plants having shown above
the ground. Following upon this setback was a drought, but two nap-
preciable showers falling in seventy-one days, from March 28 to June (f
on the latter date a rain of 1% inches occurring. The influence of this
dry weather was disastrous upon the sorghum, and was intensified by
the fa.ct that no cultivation wag given the plats while it lasted, thus
allowing t.'llG surface of the ground to bake and harden. At the date
last mentioned thg plats hardly averaged a 25 per cent stand, and the
canes which survived were of all heights and Sizes, and to all appear-
ances the whole planting seemed an utter failure. From June 7 to 18
warm, Wet. wenth'er prevailed, 6 inches of measured rainfall occurring
m this period, which not only produced a great improvement in canes
avlread.y up, but also caused an unlookedfor germination of seed which
had lain in the ground since the date of planting, more than twomonths
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before. Dry, hot weather succeeded until the 25th of June; af.terwalrds,
alternations of hot and bright weather with frequent rains afforded ex-
cellent growth conditions until the 24th of August, \\'!1011 a @{‘m of
unusually low temperature began, the thermometer reaching a minimum
of 57° F. on the night of the 25th, and noreally warmdays were expe-
rienced until the first of September, by which time the canes of the first
planting had for the most part reached full maturity. )

The effects of the weather conditions upon the first series were: A
check to germination at the start, due to low telnpcra}ture inju}'mg all
the plots and destroying two of them entirely; a further injury by
drought, preventing germination of such -seed as had 1_10t sproptcdpt
the outset and retarding growth generally, this evil being possﬂ)lyj in-
creased by the lack of cultivation. The average length of time required
by this series before the panicles appeared exceeded that of the second
series by forty two days; very great improvement in all the plots by
hot, moist weather, the stand largely increasing by the starting up of
dormant seed. Agriculturally considered, this planting was far from
successful, and a crop of sorghum grown for sugar making under the
same conditions would have been a complete loss.

Below are given the plats of the first series, showing the source and
juice analysis of the parent (1890) canes, best single stacks found in the
derived (1891) plats, and any notes of description which secem worth re-
cording.

FIRST SERIES—PLANTED FROM SINGLE HEADS FOR SEED SELECTION.

Plat No. 1 (Early Orange).—Derived from best single cane selected from Calumet
Plat B, 1890, cut on the one hundred and seventh day from planting. Juice of this
cane, serial No. 458, 1890: Sucrose, 15.35; purity, 75.69; glucose, .59; ncnsugars,
4.34. Best single stalk of derivate plat, serial No. 284, 1891, cut on the one hundred
and fifty-fourth day: Sucrose, 16.85; purity, 80.97; glucose, .59; nonsugars, 3.37.
About 40 per cent stand was attained. Panicles fully developed by the one hundred
and twentieth day; sced matured by the one hundred and forty-sixth.

Plat No. 3 (Red Liberian).—Derived from the best single cane selected from Calu-
met Plat 5 A, 1890, cut on the one hundred and thirty-fourth day from planting,
Juice analysis of this cane, serial No. 207, 1890: Sucrose, 14.20; purity, 71.53. Best
single stalk of derivate plat, serial No. 457, 1891, cut on its one hundred and sixty-
fourth day: Sucrose, 16.15; purity 74.73; glucose, 2.46; nonsugars, 3. Panicles
fully out by the one hundred and twentieth day; seed hard by the one hundred and
fortieth day. This variety is to be discontinued at Calumet, having given in two
years’ culture no canes of as high analysis as the parent (Kansas) stock, being too
low in purity to warrant further trial, and having nothing to recommend it in point
of size or form.

Plat No.5 (Link’s Hybrid).—Derived from the second hest single cane selected from
Calumet Plat C, 1890, cut on the one hundred and thirty-fourth day from planting,
Juice analysis of this cane, serial No. 497, 1890: Sucrose, 15.105 purity, 79.97. Best
single stalk of derivate plat, serial No. 332, 1891, cut on the one hundred and fifty-
seventh day: Sucrose, 18.45; purity, 82.55; glucose, .74; nonsugars, 3.16. Panicles
for the most part developed by the one hundred and thirteenth day; seed hardening
by the one hundred and fortieth day. Stand of about 80 per cent secured. Notably
@ variety prone to offshoots.
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Plat No. 7 (Collier’s).—Derived from the second best single caneselected from .Calnme.t
Plat No. 22, 1890, cut onits one hundred and twenty-third day. Juice analysis of this
cane, serial No. 414, 1890: Sucrose, 17.15, purity, 80.93. Best single stalk of dcnvu-t'o
plat, serial No. 226, 1891, cut on its one hundred and fifty-first day: Sucrose, 18.95;
purity, 83.59; glucose,.57; nonsugars, 3.15. Panicles fully out by the one hundred and
thirteenth day; seed brittle by the one hundred and forty-seventh day. Very slen-
der canes, remarkably scanty in seed production; 40 per cent stand attained.

Plat No. 9 (Link’s Hybrid).—Derived from the best of two single seed heads grown
at Sterling, Kans., in 1890, and received from Mr. A. A. Denton. Juice :111:1],\'.‘&:q of
the parent cane, labeled ““ Lot No. 59, serial No. 12041, 1890:” Sucrose, 17.10; purity,
79.90. Bestsinglestalk of derivate plat, serial No. 135, 1891, cut on the one hundred and
forty-seventh day: Sucrose, 18.00; purity, 89.78; glucose, Ji8;nonsugars, 1.27. Many
panicles out by the one hundred and twentieth day, but development was not reg-
ular, and as many canes had at that date no indication of heading. Seed for the
most part hard by the one hundred and forty-seventh day. A very poor stand of
rather slim canes. Fewer offshoots than the older (Calumet) stock.

Plat No. 11 (Ubchlana).—Derived from the best single cane selected from Calumet
Plat No. 18,1890. Juice analysis of this cane, serial No.227, 1890, cut on the one
hundred and thirty-fourth day: Sucrose, 14.60; purity, 73.18. Best single stalk of
derivate plat, serial No. 504, 1891, cut on its one hundred and sixty-ecighth day: Su-
crose, 17.55 ; purity, 77.48; glucose, 1.50; nonsugars, 3.60. Panicles fully out by the one
hundred and twenty-fifth day; seed hard by the one hundred and fifty-fifth day.
This plat was nearly destroyed by the cold weather at the beginning of the season,

and was very gappy and irregular. Such canes as survived maintained the previous
record of the variety for large size and abundant yield of juice.
Plat No. 13 (Improved Orange).—No seced germinated.

Plat No. 15 (Planter’s Friend).—Derived from the best single cane selected from
Calumet Plat, No. 17, 1890. Juice analysis of this cane, serial No. 269, 1890, cut on
itsone hundred and thirty-seventh day: Sucrose, 17.00; purity, 78.63. Best single

stalk of derivate plat, serial No. 363, 1891, cut on its one hundred and fifty-eighth

day: Sucrose, 20.10; purity, 81.44; glucose, .92; nonsugars, 3.66. Panicles all fully
out by the one hundred and twentieth day; seed hard by the one hundred and forty-
eighth day. A moderately good stand was secured in this plat; canes of only fair
size.

Plat No. 17 (Late Orange).—Derived from the second best single cane selected
from Calumet Plat No. 6, 1880. Juice analysis of this cane, serial No. 3, 1890, cut on
its one hundred and twenty-first day: Sucrose, 16.25; purity, 79.58. Best single stalk
of derivate plat, serial No. 440, 1891, cut on its one hundred and sixty-fourth day:
Sucrose, 18.50; purity, 82.92; glucose, 1.22; nonsugars, 2.58. TPanicles out by the

one hundred and thirteenth day ; seed hardening by the one hundred and forty-fi fth;
agood stand of vigorous canes. Noted, however, with Plat No. 18, also Late Orange,
as the only canes seriously affected with ““red disease” this se

ason.
Plat No. 19 (Colman Cane).—No canes came up.

Plat No 21 (Sterling, Kans., Lot No. 161, 1890).—Derived from the best of two sin-
gle heads grown at Sterling in 1890, and received from Mr. A. A. Denton., Juice
analysis of parent cane, serial No. 10050, Sterling, 1890: Sucrose, 16.95 5 purity, 79.30.
Best single stalk of derivate plat, seri :

al No. 179, 1891, cut on its one hundred and
forty-ninth day: Sucrose, 17.50; purity, 81.13

; glucose, .53; nonsugars, 3.54, Pani-
cles fully out by the one hundred and thirteenth d

i ay; seed hard about one hundred
and thirty-fifth day. 'The canes of this plat and of P1

very deficient in seed-producing power, the primary panicles being almost or quite
barren. A very good stand was grown in this plat, but the canes were exceedingly
slender and developed axillary panicles profusely, each cane bearing from three to

four of them as early as the one hundred and twenticth day; not a satisfactory
variety in any respect.

at No. 22 (same variety) were
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Plat No. 28 (Sterling, Kans., Plat No. 14 of 1888.)—Derived from the best single
cane selected from Calumet Plat No. 13, 1890. Juice analysis of this cane, serial No.
254, 1890, cut on its one hundred and thirty-sixth day: Sucrose, 15.35; purity, 76.02.
Best single stalk of derivate plat, serial No. 371, 1891, cut on its one hundred and
fifty-cighth day: Sucrose, 16.25; purity, 79.02; glucose, 1.50; nonsugars, 2.80. Many
(reverting?) canes in this plat and in Plat No. 24, same variety, were noted as ap-
proaching the “ gooseneck ” form in varying degrees. Not a variety worth further
experiment here.

Plat No. 39 (Collier’s, Sterling, Kans., lot No. 1 of 1890).—Derived from the best of
two single heads grown at Sterling in 1890, and received from Mr. A. A. Denton.
Juice analysis of parent cane, serial No. 9170, 1890: Sucrose, 17.89; purity, 82.03.
Best single stalk of derivate plat, serial No. 324, 1891, cut on its one hundred and
fifty-sixth day: Sucrose, 20.55; purity, 82.10; glucose, .51; nonsugars, 3.7 Pameles
all fully out by the one hundred and thirteenth day; seed hardening by the one hun-
dred and forty-fifth. A thin stand of unevenly developed canes. The same tendency
to barrenness of panicles as remarked of other plats of this variety.

SPECIAL PLATS—CROSSES OR VARIATIONS.

Plats Nos. 25 to 37, inclusive, were planted from certain specially noted and large
canes found among the various plats grown in 1890, and selected chiefly on account
of size. A little analytical work was done on all of these special plats, but only one
of them was found at all promising,

Plat No. 27 (from a plat of Red Liberian).—Derived from a large cane selected from
Calum.vt plat, No. 5 A, 1890. The parent cane was noted for very great size and late
l(')'::tt';:t;‘;l’u;“]':}ll‘l‘;]“li‘il".:]‘ll‘l)Cflrﬂllcc totally unlike any variety tried on tl.lis pl:mtation:

. and eighty-sixth day, when cut and analyzed, this cane was 15
fve.t in total length and something over 1 inch in diameter at the largest internode.
Juice analysis, serial No. 706, 1890 : Sucrose, 9.25; purity, 65.84; glucose,1.24 ; nonsug-
ars, 3.56. Best single stalk of derivate plat, serial No. 583, 1891, cut on its one hundred
and seventy-ninth day: Sucrose, 11.15; purity, 64.46; glucose, 2.33; nonsngars, 3.82,
Less than a dozen seeds were secured from the parent cane, nine of which came up,
and by profused tillering gave an excellent stand. Panicles appearing at irregular
intervals, the first being observed on the one hundred and thirtieth day. On the
one hundred and forty-eighth day, nineteen canes were growing in this plat; on the
one hundred and fifty-fifth day seed began to mature, the tillers being indistin-
guishable from the seedlings, and all were of as remarkably large size as the original
1890 cane.

Excepting Plat No. 27, all the special plats of the first planting were characterized
by great diversity of form and type among the canes produced, and were noted

ather for size than for any value as sugar-producing varieties. Enough analytical
work was performed on them to sufliciently demonstrate their unfitness for further
propagation. But No. 27 showed the marks of a stable variety, and its large canes
and their yield of juice scem worth an attempt towards raising its chemical stand-

ard and shortening its period of growth by future selection.
LARGE PLATS FOR AVERAGE SAMPLES.

Plat A (Early Orange).—Planted with mixed selected seed from several canes grown
in Calumet Plat B, 1890. A single long row in the midst of a field of Red Liberian
(forage crop) was used for this crop, and afterwards intentionally received the same
lack of attention and cultivation. Drought led to the abandonment of this plat,
scarcely any stand being secured by the one hundred and eighteenth day, and a second
planting with the remaining portion of the same seed was made elsewhere. Laterrains
80 helped matters that a return was made to the original plat and analytical work
regularly done upon the canes. J uice analysis of an average sample from the parent

~. 3
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plat, Serial No. 170, 1890, ent on the one hundred and twenty-second day B Suerose,
8.00; purity, 62.69; glucose, 1.43; nonsugars, 3.33. Best average sample trn‘m (]t‘}'l'
vate plat, Serial No. 4, 1891, cut on the one hundred and forty-ninth day: Sucrose,
12.85; purity, 78.21; glucose, 1.52; nonsugars, 2.06.

Plat B (Collier’s). Planted March 30 with mixe
in Calumet Plat No. 22, 1890, Analysis
rial No. 106, 1890, cut on the one hundr
77.14; glucose, 0.69; nonsugars, 4,23,
No.11, 1891, cut on the one hundred
81.11; glucose, 0.61; nonsugars, 3.65.
gave a good stand. Barrenness of P
variety.,

Plat C (Link’s Bybrid).—A failure; only half

Plat D (Colman Cane).—Planted March

1 selected seed from canes groweIi
of an average sample from parent plat, .Sc-
edand nineteenth day: Suerose, 16.60; ]Hll‘lf.."r
Best average sample from derivate plat, S(‘}'l“l
and fifty-fourth day: Sucrose, 18.35; purity,
Though much injured by dronght, this 1‘]‘}'5
anicles as pronounced as in all plats of this

a dozen canes were produced.

30 with mixed selected seed from canes
grown in Calumet Plat A, 1890, A very fair stand of handsome stocky uniform eanes.

Average of ninety-six single stalk analyses of parent plat, 1890: Suecrose, 15.12;
purity, 75.94. “Best average sample from derivate plat Serial No. 30, 1891, cut on its
one hundred and seventy-fifth day: Sucrose, 18.90; purity, 81.47; glucose, 0.57; non-
sugars, 3.73. This was inall points the best plat grown in 1891,
for average sample work only, yet owing to the inferior canes
head plats of Colman cane two days of seed se

but the canes were so taken as to interfere se
age samples,

Average samples from the foregoing lettered plats were drawn by eutting ten con-
secutive canes at each sampling, beginning at one end of the row
toward the other. - Samples were taken fr

(usually) weekly intervals throughout the
taken from a row of the forage sorghum

Although designed
afforded by the single
lection work were given to this plat,
arcely at all with the value of the aver-

and progressing
om all the plats on the same date and at
season.  Asample was in the same manner
adjoining Plat A on each occasion.,

SECOND SERIES—PLANTED FROM SINGLE HEADS FOR SEED SELECTION.

The second series of plats, all from single heads, were planted on
newly plowing out the Tows, in the same ficld and in

the earlier series. The conditions of weather which prevailed during the period
between June 8 and October 15 favored a steady

and regular growth. A perfect
stand was had in all these plats. The enltivation was similar to that given the first
series, but better timed.,

Plats and varieties were as follows:

Plat No. 2 (Early Orange).—Derived from the second Dest single'cane selected from
Calumet Plat B, 1890. Juice analysis of this cane, Serial No. 455, 1890, cut on its
one hundred and seventh day: Sucrose, 14.75; purity, 76.50. Best single stalk of
derivate plat, Serial No. 591, 1891, cut on the one hundred and ninth day: Sucrose,
16.90; purity, 80.67; glucose, 0.98; nonsugars, 3.07. Panicles fully out by the sixty-

eighth day, seed-hardening by the ninety-third day. A handsome plat, canes of
fairsize, and remarkably regular in form

Plat No. 4 (Red Liberian).—(Tt

June &, after
alternation with the plats of

and type,

as decided to discontinue the variety, and no an-
alytical work was done upon the plat.)
Plat No. 6 (Link’s Hybrid).—Derived from the best single cane selected from Calu-
met Plat C, 1890,

| Juice analysis of this cane, serial No. 496, 1890, cut on the one hun-
dred and ninth day: Sucrose, 15

9.605 purity, 78.54; glucose, 0.36; nonsugars, 3.52.
Best single stalk of derivate plat

, Serial No. 814, 1891, cut on the one hundred and
twenty-seventh day Sucrose, 16.39:

j purity, 79.99; glucose, 0.65; nonsugars, 3.45.

Panicles fully out by the sixty-eighth day, seed hardening by the ninety-third day.
Canes slenderer than those of Plat No. 5 of the same stock, first series.

Plat No. 8 (Collier’s).—Derived from the best single cane selected from Calumet Plat

No. 22, 1890. Juice analysis of this cane, Serial No, 403, 1890, cut on the one hundred
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and twenty-third day: Sucrose, 17.60; purity, 84.65. Best single stalk of derivate
plat, Serial No. 558, 1891, cut on the one hundred and fifth day: Sucrose, 19.15;
purity, 83.12. Panicles fully out by the sixty-eighth day; seed hardened by the
ninety-third day. Seed scanty, but more produced than in plats 7 to 39 of same
variety. This plat was planted from a cane of very high purity, with the intent of
making a special effort to breed a strain having that characteristic. The fact that
66.7per cent of all the canes analyzed in this plat showed purity of 80 per cent or
above (the lowest being 76.9) is sufficient comment upon one phase of artificial
selection.
Plat No. 10 (Link’s Hybrid).—Derived from the second choice of two single heads
grown at Sterling, Kans., in 1890, and received from Mr. A. A. Denton. Juice ana..'l-
ysisof the parent cane labeled, © Lot No. 60,” Serial No. 11996, 1890: Sucrose, 18.25;
purity, 78.05. Best single stalk of derivate plat, Serial No. 597, 1891, cut on the one
hundred and ninth day: Sucrose, 17.15; purity, 80.06; glucose, 0.93; nonsugars, 3.34.
Panicles fully out by the sixty-eighth day; seed britile by the ninety-third day.
Canes not very regular in height or size but type of panicle uniform. A heavy seed-

bearing variety.
l)].l)latYNO. 12 (Ubehlana).—Derived from the second .bost ¢ 1€
at No. 18, 1890. Juice analysis of this cane, Serial No. 334,
hlu}drcd and forty-seventh day: Sucrose, 14.14; purity, 73.24. DBest single stalk of
derivate plat, Serial No. 900, i891, eut on the ono hundred and thirty-first day: Su-
2;:2‘3)’ 161-)15;. purity, 77.16; glucose, 2.07; nonsugars, 2,74 (“PI“‘“'““:V not " Ilnuture
llllll(h.‘ed ':ll'n;des f".ny out by the seventy-sixt‘h day; seed hfu‘den.mg 1’.‘11 t ‘fov‘:;‘o
LTRNN t‘ 'd twentieth day, Canes as a rule of moderately large size and © y
yPe and development,

ri T
Cﬂ“at No. 14 (Improved Orange).—Derived from the be .
alumet Plat, No, 8, 1890. Juice analysis of this cane, Qerial No. 75, 1890, cut on its

s}:‘en’h“ndl‘efl and twenty-seventh day: Sucrose, 17.10; purity, 77.46. BO‘St‘ singl(?
alk of derivate plat, Serial No. 560, 1891, cut on the one hundred and fifth day:
Sucrose, 17.80; purity, 80.84. Panicles all fully out by the seventy-sixth day, some
Appearing, however, eight, days earlier. Seed hard to brittle by the ninety-third
day. Stand not satisfactory and canes of rather small size.

Plat No. 16 (Planter’s Friend).—Derived from the best single cane gelected from
Calumet Plat No. 17, 1890. Juice analysis of this cane, Serial No. 216, 1890, cut on
the one hundred and thirty-fourth day: Sucrose, 17.65; purity, 77.92. Best single
stalk of derivate plat, Serial No. 630, 1é91, cut on the one hundred and twelfth day:
Sucrose, 17.00; purity, 77.87; glucose, 1.42; nonsugars, 3.41. Panicles all fully out
by the sixty-eighth day, seed hardening by the one hundred and twentieth day.
This plat was the poorest in stand of the second series. Canes slender and greatly
('Iamaged by worms when about 15 inches tall, never recovering entirely. Type of
heads not uniform.

Plat No. 18 (Late Orange).—Derived from the best single cane selected from. Calu-~
met Plat No. 6, 1890. Juice analysis of this cane, Serial No. 2, 1890, cut on its one
hundred and twenty-first day : Sucrose, 16.60; purity, 79.35; glucose, 2.19; nonsugars,
2.13. Best single stalk of derivate plat, Serial No. 836, 1891, cut on the one hundred
and twenty-eighth day: Sucrose, 17.00; purity, 80.68; glucose, 1.64; nonsugars 2.35.

Panicles fully out by the sixty-eighth day; seed hard by the one hundred and tenth

day. Slender canes of uniform type.
Plat No. 20 (Colman Cane).—Derived fr

ane selected from Calumet
1890, cut on its one

st single cane selected from

om the third choice single cane, selected

from Calumet Plat No. 16, 1890. Juice analysis of this cane, Serial .Nn. 301, 1890,
cut on the eighty-fourth day: Sucrose, 16.75; purity, 78.93. Best smg'le stalk of
derivate plat, Serial No. 827, 1891, cut on the one hundred and .twenty-mghth day:
Sucrose, 16.85; purity, 81.28; glucose, 1.06; nonsugars, 9.82. Panicles fully out by the
lgi“‘ty-eig:hth day; seed hardening by the ninety-tlm‘.d day. .Very short, 'sl.ender
canes, but perfectly true to type of the variety otherwise. This plat was originally

-
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intehded to be planted with seed selected from Calumet Plat A of 1890, the S'i"gk{
head plat of that year and variety, but the seed reserved for the purpose were founc
to be musty when the time came for planting, and Serial No. 301, from another plat,

was substituted, this plat, No. 16 of 1890, having been derived from the mixed secd
of two heads of lower quality.

Plat No. 22 (Sterling, Kansas, “Lot No 161,” 1890).—Derived from the second choice

of two single heads grown at Sterling in 1890, and received from Mr. A. A. Denton.
Juice analysis of this cane labeled, “ Lot No. 161, Serial No. 8189, 1890:” Sucrose,
14.60; purity, 81.60. Best single stalk of derivate plat, Serial No. 642, 1891, cut on
the one hundred and thirteenth day: Sucrose, 16.05; purity, 81.66; glucose, .71; non-
sugars, 3.09. Panicles fully out by the sixty-eighth day; seed hard by the ninety-third
day. Few seed were produced by the canes of this plat, but the sterility was not so
nearly absolute as in case of Plat No. 21 of the first series, same variety,

Plat No. 24 (Sterling, Kans., Plat No. 14 of 1888).—No analytical work was done
upon canes of this plat, as it was decided to drop the variety.

Plat No. 26 (Special Jrom a plat of Red Liberian).—Derived from
selected from Calumet Plat No, 5 A, 1890, differing in
Liberian type. Juice analysis of this cane, Seri
dred and thirty-fourth day (when still immature) : Sucrose, 9.30; purity, 45.70; glu-
cose, 6.44; nonsugars, 4.61. Best single stock of derivate plat, Serial No. 739, 1891,
cut on the one hundred and twenty-first day: Sncrose, 14.35; purity, 76.78; glucose,
1.71; nonsugars, 2.63. Panicles fully out by the sixty-eighth day; seed hard by the
ninety-third day. Canes of good form and fair size, apparently crossed, the type of
panicles varying in only slight, degrees from stock Red Lil)cri:m, than which this
seems to be somewhat earlier in maturing, Comparison of analyses from parent and

derivate plots shows enough improvement to warrant another season’s culture.
Plat No. 28 (Colman Cane).—Derived from the best of two si

Sterling, Kans., in 1890, and received from Mr. A. A. Denton. Juice analysis of
parent cane, labeled ¢ Serial No. 8277, 1890.» Sucrose, 16.23; purity, 83.50. Best

, derial No, 652, 1891, cut on the one hundred and thir-
t‘eenth day: Sucrose, 16.00; purity, 79.01; glucose, 1.20; nonsugars, 3.05. Panicles
fully out lfy the sixty-eighth day; seed harq by the ninety-third day. Canes of fair
average size, but showed many variations, some nearly like l;lunter’s Friend.
Apparently crossed, and no seeq from this plat will ve planted in 1892,

a single large cane
some respects from the Red
al No. 232 1890, cut on the one hun-

ngle canes grown at

COMPARISON OF VARIETIES—FIRST AND SECOND PLANTING.

LRy & ¢
Excepting in Plats A, B, and D, 1 analyses of average samples were

m’a(?e, henee in all Comparisons between single-head plats the results
of single-stalk éxaminations g

£ are relied upon for the necessary data.
On looking over the analyses of the tye Dlantings the most striking
circumstance is the hi

. : : gher sucroge and purity shown by canes of the
earlier series, despite the unfavorable natyre of the season attending

their germination ang growth. Both plantings were made upon prac-

ically the same soil, ¢ e of )
tically ST y and were giyen nearly the same treatment, with
the advantage in pomt of attention

- : y ation in favor of the sec-
ond series. In most instances differ ed will not offer adequate
oplanation. - It suggests the opinion that any agent operating to re-
Lt Erowih and, delay maturity may, withip certain undetermined
limits, tend toward an in

. Crease in the sugar-storing function of the
plant. Why this should be, and Whether ag g matter of fact it iy S0,

can not be conclusively stated, but indications point to that probability.
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In the laboratory, Early Orange, Link’s Hybrid, Collier’s, Planter’s
Friend, and Colman Cane all far exceeded in the earlier any results
reached with them in the later planting. Late Orange showed no very
great difference in either. Of the whole number of varieties, only one,
Sterling Lot No. 161, gave better chemical returns in its plat of the
later series than in that of the first.

Agriculturally, the plats of the second planting were much better
than those of the first, not so much, however, in the size ot the canes pro-
duced as in their greater regularity of development, evenness of stand,
and better form. Varieties of either planting, when derived from the
same 1890 stock, showed no marked difference in size between mature
canes,

TABLE I.—Highest three single canes of each plat in sucrose and in purity, for the year

1891,
= N,s- 3 . l:i . .
i . 2 S 2 : 'O Q?’ 7 -
S Variety. 28| 8 2 A Variety. oo IR =
A =E [3) = B -8 © -
~ 5 < S = — a8 = =}
w2 =~ = (&) wn [+
1 | Early -
arly Orange............. 70 | 16.9 | 81.0 || 15 | Planter's Friend ......... 14 | 20.1] 83.0
ig :; gg. 9 19.8 | 82.4
[ qg 6. .0 19.7 | 81.9
.............. 90117.1 | 82.0 | 16 |......dQ0 0 ccccreeccecesee] 75| 17.07] G8S
%g‘: 80. 7 16.8 | 78.3
1aD...cc0ccn.... 119 | 16.2 | 76.4 || 17 | Late Orange .ec.ceeeu--- 133 [ 18.5 | 82.9
}9. 0/}75.7 17.8 | 82.0
5 | Link's Hvhei 5.9 |75.7 7.8 | 8.5
ink’s Hybrid........... 10 | 185 | 826 /| 18 [...... QOB oo B 90 | 17.0 | 80.7
18.1 | 82.1 16.7 | 78.5
6l do 17.8 | 81. 4 16.4 | 78.4
------------------------ 93 | 16.4 | 80.0 || 20 | Colman Cane.............| 93[16.9| 813
ig‘lz '_:g.; 16.9 | 81.3
7 |FOollfer'ss taetil SNt 05(19.2 | 836 || 21 | Sterli 16.9 | 79.9
== e .= . 21 | Sterlin \( 090 1]17.6| 822
o, i g Lot, No. 161 (1890)| 10 7.5 A
19.1 | 82.6 16.9 | 80.1
8|2t gonsee. Lit o ... 158 | 19.6 | 83.1 || 22 |...... (0. 8anavds SHELLE RN 70 [ 16.7 | 81.7
}9. 6| 82.4 16.6 | 80.4
S VN 9.3 | 82.4 16.6 | 79.5
9 | Link's Hybrid (Kansas, | 57 [ 18.5 | 89.8 || 23 |Sterling Plat No. 14 (1888)| 83 | 16.4 | 79.1
1890). 18.3 | 83.0 16.4 | 78.4
18.1 | 82.4 16.4 | 78.4
1 L B PO iR.... ... 7.... 129 | 17.4 | 81.4 || 28 | Colman Cane (Kansas, | 156 | 16.2 | 79.4
17.3 | 80.1 1890) 16.1| 79.0
17.2 | 79.6 16.1| 78.9
11 | EEhLT R - ccoeceees- 42 | 17.6 | 77.7 || 39 | Collier’s (Kansas, 1890)...| 140 | 20.6 [ 82.7
17.1 | 77.6 20.5 | 82.8
16.9 | 77.5 20.1| 82.2
103 5 AR i (IR IRt 118 | 16.2 | 77.2 |[*D”| Colman CAN® «ecvvuuen--- 80 | 19.9 | 82.6
16.2 | 77.2 10.9 | 82.2
16.1 | 77.1 19.7 | 81.6
14 | Tmproved Orange......... 70 | 17.8 | 80.8
17.6 | 80.1
17.4 | 79.9

e

In Table I, foregoing,
analyses, in sucrose and purity, of each plat, disr
not the same cane exhibited both the best sucrose and the best purity,

a coincidence not very frequent. The table is chiefly interesting as
Showing the maximum attained by each plat, but although of a certain
value also in comparing the various stocks, it can not be made a basis
of any sound deductions as to their actual merits. Principal depend-

are given the best three single stalk-juice
egarding whether or
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ence for that end is placed in Table I, following, which is a synopsis
of the laboratory results with each variety for the whole season.

. . . oo YV N l
TABLE IL.—Number of single-stalk analyses, showing purily at or above 77 per cent anc
sucrose at or above 16 per cent per 100 canes examined duri ng the season of 1891.

FIRST SERIES, PLANTED MARCIH 28, 1891.

’ Per cent, | Per cent,
Plat Variety. Canes elx~ 77 purity | 16sucrose
No. SO | o GVer, Or OVer.
ENRRly Orsiiget < SN L2 s 1 98 4 iy 70 32.86 18.57
Silpiedeliibeptanial b o o i L T 119 None 1. 68
SGMICSTHYhEid! .22 235 L0 b 20N 110 33. 64 23.36
IRICOTHORIRE S 8 R B U o 0, 95 44.21 44,21
9 | Link’s Hybrid (Kansas, 1890t S _ 57 35. 09 21.05
A RUbehIanateud oo -2 alil. i s b 42 9.52 23. 81
ADM Klanteesi Helends .. 2o . oo 114 31.58 39.47
L0 T R N R S S 133 15. 04 15. 04
21 | Sterling (Kansas), Lot No. 161,1890. ... 101 9. 90 6. 93
23 | Sterling, Plat No. 14 (1888 oI s 83 1. 20 1. 20
39 | Collier's (Kansas, 1890) ............ ... 140 43.57 42. 14
I AColMa Cane s s s koo b 80 32. 50 36. 25
SECOND SERIES, PLANTED JUNE 8, 1801.
' .| Per cent, | Per cent,
Elat Variety. (Jnnpsox- Y mgit 7 | 16 sucrose
No. amined, I ¥
or over. or over.
S IERTIVIOTange , Joos S L Ll g 22. 22 .44
RN N ybrid .., s d, 5 3T G T g 8(: 17. 20 :1! 33
i Al T R e L S 158 29.75 30. 38
10 | Link’'s Hybrid (Kansas, 1806 .. ...... 120 29. 46 20.16
12/| Ubelilana.............. g """ 118 2. 54 3.39
14 | Tmproved Orange.... 4R 4 " 70 31.43 15.71
19 | Flanter's Friend.... $S0dP W 75 9.33 6. 67
18| Late Orange ..... a0 N4 -* 99 15.15 6. 06
20 Qo]m;m Cane .. 4@ " W . 93 21.51 12: 90
22 | Sterling (Kansas), Lot No. 161,1800 . ... 70 18. 57 11.43
28 | Colman Cane (Kansas), 1890.... ... 156 12.18 3.21 |

The figures of Table 11 make

evident the chemical superiority of the
first series. In using these

ata for singling out the varieties which
have given the best results this Season, due weight was given in the

case of Farly Orange, Collier’s, and Colman Cane to the
ple analyses obtained from ¢

of which a detailed account i
enced the choice of varie

average sam-
Anes grownin the field Plats A, B, and D,
s given later (in Table I1I), and which influ-
ties for another year in no little degree.

AVERAGE SAMPLE RESULTS,

The four average sample plats 1y

rage sa ave already been described, and repre-
sented the varieties Tarl y Orange, Collier’s, Link’s Hybrid, and Colman

Cane, respectively; that Plat ¢ failed to germinate, and that Plat A
was planted with and treated like the forage sorghum, being damaged
in consequence, will be recalled, Plats B and D stand on the same
footing with the single-head plats of the first series as to treatment, etc.

In the subjoined Table 11T are given in full all the analyses made upon
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the Plats A, B, and D, and upon samples from the row of forage sor-
oghum adjacent to A. The column headed ¢ Solids” gives the degree
brix corrected for temperature; “Purity” expresses the per cent ratio
of sucrose to solids. The ratio of glucose to sucrose is not considered
of enough importance in this work to be calculated; in its stead is
given the ratio of monsugars to sucrose. “ Nonsugars” is the name
given to the juice-solids not sucrose or olucose, and, of course, is the nu-
merical difference between the per cent solids and the sum of sucrose

and glucose.
Samples were uniformly of ten consecutive canes, and were taken at

weekly intervals, except in one or two cases.

TapLe IIL.—Summary of average sample analyses, 1891.
PLAT A.—EARLY ORANGE. ”
| ]h'o_ X
1 Serial aays T Non-
. Date. | from | Soli Su- .' Glu- | Non- , pist
| No. Dlasts olids. Loy | Purity.| .ose. sugar. ;\‘l]l;_“l’(\)l‘ Mare. | Juice
ing.
4 | Oct. 20 45 "
Bilrostiran leiied |1 204§  12.0 |  TB.T | R 00| 15.5 |eennees]seesnns
10 | Oct. 27 152 o 13.0 77.4 1.8 2.6 190.2 |eecccece]|eonccass
16l | fante s | Wiggnsive Aarer| B 808 11 43N SRR
20 | Sept. 5 2 . 67.6 2.4 2! Q4. 0:]: oo ILIERERR X
S| Ronvho | doa | 34310 a8 | eciDliEes o3| 2407|1005 89.05
28 | Sont. 17 s 14.7 8.5| 57.8 3.0 39| 37.6| 8.62| 91.38
36 | Sept. 2 1 140 9.0 643 1.6 2 4] 7.8 L -ceat < EaEERES
43 i)p-lt' y "i 180 14.9 9.7 65.1 2.3 20| 20.9[.ccocece]ocnecens
4310ct. 1] 187( 13.9| g 64O, LB (08T 41.6 | 8.43| 91.57
. 104 13.4 8.3 61.9 2.0 8.1 87,8 [. . i Sy
Average .... 14.7 9.7 66 7
e 00 SN T e : . .0 2.0 3.0 30.9 0.33 | 90.67
]1:}'?&""""" ----------- 16.8 13.0 | 77.4 3.0 3.71 41.6| 10.95 | 91.57
D by 1 A & GRE T 13. 4 8.3 57.8 1.3 2.0 15.5 8.43 | 89.06
PLA'T B.—COLLIER'S.
2| Ang. })O 135 10.4 14.5 74.7 1.1 3.8 088 o o fra e
6| Aung. 20 145 22.6| 17.9| 79.2 1.1 361 901 |t
11 | Ang. 27 152 | 22.6| 18.4| 814 .6 8. 0.4 109,68 sk b oA Sk
17 | Sept. 3 350 | 21.7| 17.8| 82.0 o1 T I O [ [ e
25 | Sept. 10 66| 22.5| 17.3| 76.9 T 4.5t 80 a5k s Al
29 | Sept. 17 173| 22.5| 17.8| 70.1 N ; rae N A L
37 | Sept. 24 i80 | 21.8| 17.0| 78.0 .8 Lol 2Bl aNE R IR
44 | Oct. 1 1871 20.4| 15.6| 76.5 T 4.1 | g I SRR A
51 [ Oct. 8 04| 17.6| 12.4| 70.5 N 45|\ 988 . A AL o
AVOrage ...cooccevmaceens 21.2 16.5 77.8 .8 8.9 28,8 [. cu . Sed et
MAXIMUIN ccceceecsancnnes 22.6 17.9 82.0 1.1 4.5 CY UL TN RG] R S
Minimum.-ceceecosccasss 17.6 12.4 70.5 .6 8.2 TU (e R [ T
PLAT D.—COLMAN CANE.
‘ o, 10 135 | 167 123| 737 1.5 291 "95.8 |.cleawe e
7 ﬁ:‘.; 20 145| 2001 15.7| 7.1 1.6 580" WA IR nlas
12 | Aung. 27 12| 10.6| 15.2 gig 1.3 2.113 }gg ........ Ry
Sept. 3 10| 213 17.3 .2 : 8. L e Mg
yf :;{:{ 5 61| 2ol 165| 8.6 ‘8 3.7 22.4( 10.10 89.90
26 | Sept. 10 166 | 21.8| 17.2| 789 .9 37| 21.5| 9.66 90.34
30 | Sept. 17 173 23.2 18.9 81.5 .6 "Z 10.6 [.ccenenr]eecenene
38 | Sept. 24 180 | - 22.5| 18.1| 80.4 ‘9| 85| 19.3[.......|-- oooee
45 | Oct. 1 187 | 20.9| 167 79.9 | 83| 10.8| 10.41} 89.69
52 | Oct. 8 104 | 20.0| 150 750 .9 4.1 2.8 |cceaeann]ionenne-
T — nrl m| Bl b b1 B ) R
Muximum ........c--1| Jgg| 23| 7 ‘6| 28| 17.8| 9.66| 89.59
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TABLE IIL.—Summary of average sample analyses, 1891—Continued.
(FORAGE) RED LIBERIAN.

iNO' Non
Serial : e b 04 Su- saritv | Glu- | Non- | augar | Mare. | Juice.
No. Date. ]ﬁr:)l'lltl Solids. crose. Purity. cose. | sugar. | ratio.
ing.
5 Aug. 20 145 14.7 6.1 41.5 5.9 P2l | VY L) i AR e MBS S
13 | Aug. 27 152 16.9 11.0 65.1 4.1 1.8 1 (0 4T B PR el L
22 | Sept. 5 161 16.5 9.5 57.6 4.5 2.5 P 14 (A et | T
27 Sept. 10 166 17.5 11.8 67.4 2.8 2.9 2458 1 i b ¢
31 Sept. 17 173 17.4 U.8 56.3 3.8 3.8 8.8 [lLves . Gl i e e
35 Sept. 24 180 16. 6 10. 8 65.1 3.4 2.4 i PR | O«
42 | Oct. 1 187 17.1 10,9 63.7 8.8 2.4 - T 1 LA Sk 4
49 | Oct. 8 194 13.5 6.4 47.4 4.2 2.9 | 45.3 | ........ o TR
IWCT T R S IR S 16.3 9.5 58.9 4.1 2.7 aibn] | P RS . - --
R TN ER S . - 0 TN § 17.5 11.8 67.4 5.9 8.8 LT S B AT [ - - -
RITAOm ..o Dot Sl P 13.5 6.1 41.5 2.8 1.8 16.4 |... 4K . l ........

Early Orange falls very far below its usual ave
better, except in purity, than the Red Liber
it was grown. Tt is very probable that the
perienced in planting and cultivation is m

plat (A) was very badly injured by the season, yet it was from the same
stock as single head plat No. 1, and should have made nearly as good &
showing had its conditions of growth been comparable. The history of

this plat is suggestive, in view of the too common attempts which have
been made to raise fields of

sorghum for sugar production without be-
stowing the care and attention which such a erop should have,
The showing made by Collier’s and Colman Cane in Table 111 is a long
step in advance of the progr

‘ ess hitherto made by any varieties tried upon
Calumet. Between August 10 and October 8 both these varieties main-

tained a sacrose content and purity which would almost have allowed
profitable working of the juice by ordinary sugar-house processes.

In. all varieties the nonsugars are quite as high as in former Seasons,
and it seems that any considerable breeding out of what is apparently
So fundamental a constituent of sorghum juices will prove possible, if
at all, only after years of intelligent and painstaking endeavor, ’

Tables IV and V embody the outcome of the expei‘imunts of this and

the two preceding years; from the varieties therein listed are selected
those upon which future culture will

; o be principally centered as their
continued merit in the past gives them precedence over any other
varieties which may be introduced lat

er.
TABLE IY.— Varl.el.u’s, m O)'(lc)' Of ’nlcrit’ u)hich havc becn nOth 'inﬁcz(l and ’aboratory for
the various qualities named, during the experiment

8 carried on in the seas 1891 at
Calumet, e season of
BEST SIX IN 1891

age, being scarcely
ian field sorghum with which
intentional lack of care it ex-
ainly respounsible, for while this

High suerose, High purity, Low, nonsugar, Best sced, Large canes.
Best .. Collier's......... Collier’s......... La .
Socond .| Planter's Friend.| ImprovedOrange! Plantar ) ricnd | Early Omoe; - Corin Chsin
Third ..... I:mk s H ybrid..| Link’s Hybrid . .| Colman Cane....| Link's ﬁvlﬁ;ri«-l' : F‘:)llflnal(])r;l‘lll e
Fourth....| Colman Cane ...| Early Orange...| Collier's ... Planter's Friend, I:i'uf\tiur‘s I“I‘:ie."d'
Fifth...... Improved orange! Colman Cane....| Link's Hybrid..| Late Orange. . .. L';t,o Orange
REulaten RIPOILIANS rvg'. Flanter's Friend.| Early Orango. .| Ked Liverhg . | v Hybrid.
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TABLE V.— Varieties distinguished for valuable characters in course of three years’ experi-
ment in order of merit, two sets being made of canes grown three and two years, respec-

tively.
THREE YEARS' CULTURE ON CALUMET.

High sucrose. High purity. Low, nonsugar. Best seed. Large canes.
I'!‘l'l‘j’\'t‘«l Orange....| Link’s Hybrid....| Late Orange...... Link's Hybrid....| Link's Hybrid.
Link's Hybrid....... Improved Orange.| Early Orange..... Early Orange..... Early Orange.
{é""“ Urange......-.. Late Orange...... Link's Hybrid. ... |ccceceacccecaaccceas

arly Orange........ Early Orange..... Improved Orange. | .cceeeeeeeeaanaaens

TWO YEARS' CULTURE ON CALUMET.

801““1"3 feeeeeenaeans Gollieria s te et eh Collierigiaosaasane: Colman Cane...... Ubehlana.
I»‘l,-l"m".(""?c.’ -------- Colman. ot s Planter's Friend..! Planter's Friend..! Colman Cane.
anter’'s Friend..... Planter's Friend..| Colman Cano..... ‘ .................... Planter's Friend.

From the two foregoing tables six varieties have been chosen as those
“)']nch are judged fittest for continued trial: Colman Cane, Collier’s,
). { IO o A
Planter’s Friend, Link’s Hybrid, Early Orange, Ubehlana.

SIZE OF SORGHUM STARCH GRANULES.

i ;:e::l ;'gr:;‘etll'lzei)o(::f spm;z space was devoted to the discussion qf .the
et o 0F mal"uﬁ::nc(r starch upon the treatment of sorglu.ml juices
pmctimbﬁ]'t : .‘or?, :m‘d a (1911bt was there OXP}'CSSG‘I as to the

ability of mechanical filtration as a means for its removal from
raw, .unheatcd juices. Since then some data has been secured as to
the 8126 of the granules existing in the juice, and their excessive minute-
ness is confirmatory, in some measure, of the conclusion formerly
reached. Samples of the starch obtained by settling and repeated
washing and decantation from both the juice and the bruised seed were
collected and submitted to Dr. W. H. Sylvester, of Natick, Mass., who
had kindly offered to make a microscopic examination of them; and the
following results were reached, measurements of starch granules from

other sources being made at the same time for comparison’s sake:
Inch diameter.

Sorghum seed (average of many graing) tah 380 bl afifie . iar 70T
¥ovo 10 golow

SOTERUI JUICO. e caaeeacennaanaciecicccaencancaccencns
Tout 16 MOIB.<ccceeecoeenccncesasses casescaccensoscocceses ads to by
PEIREO - o ivoriesossnn aastasanaonsesshaeasaseisheceinaatas sbo to  zdo
MAIZE - o o da Il e ele aimteiste S siofelnln SIS STR=luie sisiS o Ueet i 3 gie il oo to o

Respecting the starch from sorghum juice he says:

This latter is the smallest starch grain I ever saw. With 500 diameters the grains
are but mere specks. * * * Blood corpuscles will average but séop-inch. It
would seem as though the grains must be immature or in an undeveloped condition,

as they do not show any evidence of marking. * * * It seems that it is more the

starch of green vegetation than of ripe. The canes from which this starch was pro-
ore such as by outward signs, as well as chemical analysis,

cured, nevertheless, W
1lly ripe enough for manufacturing purposes.

would be considered f1
Respectfully submitted.
5 4 F. E. CooMBS,
Chemist,
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CULTURAL WORK AT STERLING.

By A. A. DENTON.

(Analytical work by Hurbert Edson and Jno. L. Fuelling.)

In continuing the experimental work with varieties of sorghum ab
Sterling, Kans., 130 acres of land was leased on four farms, distant
from 1 to 2 miles from each other and from the station. .

The soil on these farms varied from sandy to hard clay, and these dit-
ferences affected results, as will be noted later. Fifteen acres had l.u"t‘ll
well plowed the previous fall, the soil was in good condition at planting
time, the seeds germinated sooner and more evenly, the canes 1‘ipcncd
sooner and more nearly at the same time, and the analyses were more
uniform than on dry soil plowed at time of planting. Fifteen acres were
subsoiled, the ordinary plow being followed by a subsoil plow. No
benefit was noted from subsoiling. Varieties of sorghum planted on
well-plowed land, not subsoiled, succeeded as well as the same varieties
planted on adjacent land, which was not subsoiled. 1t is said that sub-
soiling is done to best advantage in the fall. It is also said that bene-
fit from subsoiling is seen in followin g years. Probably much depends
upon the subsoil and upon the season. It requires experiments to de-
termine the best methods for various soils.

Twenty-five acres had not
been cultivated the previous season, the soil v

plowed with difficulty, and this, or other causes affected the crop.

Six hundred plats were planted with varieties of sorghum, or with
selections from the best varieties made the previous );e:u'; 31 plats
were planted with seeds received from foreign countries; 33 plats, con-
taining very nearly 1 acre cach, were planted with the varieties which
had given best results in previous years at this station. The object of
planting these larger lots was to get the average value of each variety
in larger lots by more frequent analyses of larger samples of cane than
could be done with smaller lots, to have an ample supply of cane for
extended seed selection from the best varieties, and to secure sufficient
seed of the best varieties for distribution by the Department of Agri-
culture. Seventy-two lots were planted in crosses, which had been se-
lected from those grown the previous year as worthy of further trial.

Special effort was made to plant all the varieties as nearl y as Possi-
ble at one time. Earlier or later planting sometimes affects results of
any crop, favorably or unfavorably, according to the season. Planting
varieties at the same time facilitates comparison of analyses by placing

them more nearly in like conditions, Tt i quite likely that the plant-
-ing was unduly hurried i

» and that it would have been better to give it
~more time,

ye¢

as dry and hard and was

In plantmg varieties, cons%deration was given to the varying condi-
tion of the soil. Selections from the best varieties were planted on each
of the four farms. Kach variety was planted on sandy soil and also on
clay. It 1is believed a more correct general analysis of each variety can

be obtained from a number of plats planted on different soils, In web
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weather cane grows best on clay soil; in dry seasons it succeeds best on
,Sga(;:ql)]'u{\‘(,)‘i)ll, aSi h:ls.bccn shown by work at this station in‘ 1‘88.8, 89,

: J1. In this year canes grew much better on clay soil in the
mfmt'h of June, which gave 4,83 inches of rain, and in July, which gave
(.; Inches of riin, than the canes on sandy soil, But the canes on sandy
S‘ml suceeeded best in August, which gave but .75 {ttelt of rain, and in
September, which was also dry, Many varieties on clay soil which had
made unusual growth durihg the wet weather were injured in the dry
weather, while the varieties on sandy soil were fresh and vigorous in
the driest weather, 1t wotild have been much more convenient if all
the selectioiis of one variety had been planted in one part of one field,
b‘.‘t' by so doing the gcncr:li analysis of that variety would have been
]"g.her or lower, as the conditions in that place were more favorable or
unfavorable than average conditions.

Many selections from the best varieties were planted.
forty-five lots of the Collier variety were planted, including two 1-acre
lf’ts‘ The object of planting so many lots of one variety with seeds
from selected canes, whose juices had high percentages of sugar, was
F'O,Secure seed from the most suceessful lot. All canes which have rich
Juice have not the power of producing canes of similar quality. When
one such eane has been found an improvement is made at once in that
variety, Tor instance, Folger’s Early, in 1888 and 1859, was a 10 per
cent variety, Its juice contained on an average 10 per cent of sugar.
By a single selectlon of seed from a superior cane, made in 1833 and
planted in 1889, that variety became a 12 per cent variety, and in the
three years succeeding the selection its descendants have retained its
quality. In 1888 Planter’s Friend was a 12 per cent variety. Thirty se-
lections of canes having 14 to 15 per cent of sugar were made in that
year. But one of these selections produced canes which retained that
percentage of sugar. The descendants of the successful selection have
retained its quality in three years succeeding the selection. By plant-
ing the seeds from many superior canes of one variety in as many sep-
arate lots, and by selecting seed from the best canes which grow in the
best one of these lots, it is believed that a variety may be quickly and
permmlcnﬂy improved. The planting of the experimental field was
planned on this basis. :

The lots planted with seeds from :m.smglc cane were plzmtgd by hand.
The acre lots were planted with a drill. As was Obsc.:rvod in 1888, 790,
591 machine planting was best. The .seed‘s gcrnu.ua;ted sooner and

3 lv. Ina dry spring hand planting 18 unsutlstactqry. There
10 A . to be no better way to plant small lots with seeds of
N ; f the lots planted by hand required thinning, for
varylng sl NOM? Y '~ 7 (; dropped. On the acre lots the machine
the right number of SC(’flb ‘\\ er s ity Tl ool
was regulated t0 Pl““.lt 4 pou;(:% mmidS of sorghum seed is arather in-
lots required to be thmncd- “ 0. lf geedsis concerned, for there arefrom
definitequantity,so far a3 numbero

For instance,

and
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20,000 to 30,000 seeds in a pound. Assuming that each seed produces
a cane, this would give from 40,000 to 60,000 canes per acre. It is true
that allthe seeds do not produce canes, but it is also true that many seeds
produce more than one cane for sorghum tillers; that is, produces more
than one cane from one root. If 24,000 canes, weighing, when trimmed
of seed top and leaves, 1 pound each, or 12 tons of clean cane per
acre, is a fair yield, it follows that 2 pounds of seed per acre is a liberal
allowance. In all the work of this station it has been observed that
canes which stand closely suffer most from drouth. In most seasons
there are times when the plants need moisture. The tonnage or the
yield of cane is not greater when thickly planted, except in seasons of
abundant rain. In previous years the effort at this station has been
to secure seed having 98 per cent vitality and to plant the seed carefully,
80 as to avoid the labor of thinning the plants to a proper stand. The
conclusion has, however, been arrived at that it is economy fto plant 2
pounds of seed per acre and to chop out superfluons plants after the
dangers of the first cultivations have passed. This almost insures @
regular stand of cane, without useless Spaces or crowded canes.

On account of dry soil at the time of planting the seeds gcrmin:lted
irregularly and the canes were not uniform in ripening. In such sea-
sons as 1890 and 1891 planting the seceds deeply, so they would be in
moist earth, would give much better results than shallow covering with
dry surface soil; but when the planting is followed by rains which com-
pact the soil the reverse is trite. As the weather can not be foretold
there can be but one rule, which is to plant at moderate depth, avoid-
ing the extremes of deep or shallow covering,

After the planting was finished the land was rolled. This smooths

the surface and greatly assists in cultivating closely when the plants
are small.

The experimental field received four caltivations and was hoed
twice. The seeond hoeing was, perhaps, of slight benefit to the crop.
Although the dry and cool weather of April and May was not favorable
to rapid growth of cane, and the excess of rain in June and July was
unusually favorable to growth of weeds, yet the cultivation of the ex-
perimental field was done more easily, cheaply, and better than in pre-
vious years. When the cultivation is done at the right times to secure
mastery of the weeds, and when it is done in the best way, it is not
more difficult to grow a good crop of cane than a poor one. In the work
which has been done at this station the cultivation has been such a8
a-l.,ny farmer who trusts to good work rather than to luck can afford t0
give a crop of sorghum grown for sale to a sugar factory. It is well to
know what the capabilities of sorghum are by intensive cultivation. 1P

is also well to know what may be expected from sorghum when grown
In a practical and general way.
InJuneand July there was excessof rain

; and thecanes grew to unusual
81ze, In August there was

a marked deficiency of rainfall and the
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rank growth of cane was in poor condition to W.ithst-avnd hot, drying
winds and baked soil. Many of the varieties which were planted on
hard soil were injured by dry weather. : .

The tonnage or yield of cane was large, being equal(.)d only b).f that
of 1889. The average quality of the juice was good, as 18 sho.wn. in the
general averages given to each variety. In some of the vu-rlctlc‘s th(i'
quality of juice was not as good asin the more favorable season 0
1889. The varieties which usually mature early matured luigcr than in
any previous season. Their juice had low purities until late in the sea-
son. The early and the late varieties matured neflﬂy at the same time.
These facts can be explained only as the effect ot drouglft up‘t()n tlie‘u‘n:
usually rank growth of June and July, for the weather 1n 1b;);)‘ \; as (1;
dry as in 1891, at the same season, and had not the same efiect upo
the smaller canes of that season. V.

The object of the work at this station is, first, to sel-ec(.; ’frhe.villl;llctll.c‘s
best suited to sugar manufacture, so that all other \'1}1‘10f‘°° '"1“ . t_.b : lb;.
carded; and, second, to improve the selected varieties by bk tL'b‘ lo.ltl (i)s
seed from the best canes. In order to select the bt‘sts va.ue usll o
necessary to learn the practical value of each v.aricty dupmg: rlflb W 0(31-1:1:)}
Season. A single analysis of a variety is of little value. — e 1.11'1‘ s
many analyses of a single lot may mislead. In th.e work which \dbf
been done this season :u? effort has been made to arrive at the \‘ruhu,lo
cach variety by grouping together all the maximum analyses of all t'ble
lots of each variety which were grown here this sensou,‘and :ﬂst‘)‘ _y
grouping together the analyses of each variety in tlle.h)ur ).-Cillb in
which the experimental work has been carried on ab this St‘r:lthll. In
endeavoring to express the value of the Collier variety, for instance, a
single analysis of a sample of the eane may have shown 13 per cent of
sugar. The mean of all the analyses of a single lot of that variety may
have shown 17 per ¢ent of sugar, but the mean, or the general average,
of two hundred and forty-two analyses of canes from sixty-five lots of
that variety, which were made in 1888, 1889, 1890, and 1891, shows
that its juice contains, on an average, 14 per cent of sugar during a
working period of twenty-five days. It may be called a 14 per cent
variety. As its yearly average has not varied 1 per cent above or below
that figure for four years, it may be assumed that it will continue to
have that value. Irom the results of two hundred and six analyses of
Colfnau cane in four years it may be said that it also is a 14 per cent
variety. The McLean variety, as the result of seventy-five analyses in
two years, may be hoped to prove to be a 15 per cent variety, t Barly
Orange may thus l?e considered a 12 per cent, variety, and Euvr‘ly Amber
an 11 per cent variety.

These figures may seem low, for the Amber sometimes re
cent, the Orange 15 per cent, the Collier, the Mc¢Le
Sometimes reach 18 percent; but gener
period are always low, and it is upon
ture depends,

21383—No. 34——6

aches 14 per
an, and the Colman
al averages for a proper working
general averages that manufac.
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Two thousand six hundred and seventy-two analyses of the juice
from average samples of cane were made this season. It is, of course,
necessary that the samples of cane taken for analysis should be S0
taken as to lead to correct conclusions in regard to the value of the
lot from which they were taken. There are difficulties in taking such
samples. The canes in one lot may not be uniformly mature. One
part of the lot may have been injured by drought, by frost, by wind, or
by hail. One part of a lot may be on good soil, while a part may be
upon unsuitable soil. A sample may do injustice to a variety or it llli_ly
promise too much for the variety. In taking samples of cane for
analysis at this station the effort has been to have the samples cor-
rectly represent the normal canes of the variety from which they were
taken. When canes have been accidentally injured, as by stock or
frost or other cause, they have not been included in the sample. In
such cases the intention has been to have the sample represent the
normal canes.

The object of the work is simply to compare the varieties under as
similar conditions as possible; obviously it would tend to defeat this
purpose of the comparison if accidentally injured canes were compared
with ordinary canes. In order to check the methods of taking samples
many hundred large samples were taken during the season and were
ground in a two-horse mill, and comparative analyses of the larger and
smaller samples were made. To test the method of taking samples
still further, from three to five large samples were taken at one time
from as many different places in one lot of each of the best varieties.
The mean of these samples from the same lots represented as nearly
as may be the value of the canes in those lots. The analyses of the
juices of single canes for seed selection also confirm the analyses of
average samples, low averages giving low selections and high percent-
ages in average samples giving high percentages in seed selections, as
will be seen in the analyses of each variety.

Twenty-six thousand six hundred and thirty-five polarizations of juice
from single canes were made for the purpose of selecting seed from the
best canes. A first selection was made by rejecting juices whose
density was not unusually high. About 100,000 canes were thus sepa-
rately tested, 26,635 samples of juice being accepted for analysis, From
these a third selection, based on high percentage of sugar, was made,
and from these a final selection, based on high purity, was made, whose
Juice had high density, high percentage of sugar, and high purity. In
studying these seed selections it will be observed that the purity, with
few exceptions, follows the percentage of sugar. Perhaps the readiest
way of increasing the purity of sorghum juice consists in increasing the
percentage of sugar. There appears to be a double gain in sugar bY_
selecting varieties and by improving varieties; a gain in percentage of
sugar and a gain in purity, in eftect a double gain in yield of sugar-
Twenty-six thousand six hundred and thirty-five seed heads were s€-
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lected. From these 7,827 were selected whose juices had a mean value
of 15.98 sucrose, 73.78 purity. Irom these were selected 1,658 whose
juices had a mean value of 16.41 sucrose, 76.84 purity.

In the 26,635 selections, 5,905 contained between 15 and 16 per cent
of sugar, 5,296 contained between 16 and 17 per cent, 2,000 contained
between 17 and 18 per cent, 172 contained between 18 and 19 per cent,
and 23 had 19 per cent and more.

These figures serve to show the capabilities of the sorghum plant.
The general averages given for the varieties in four years serve to show
what the sorghum plant now is.

There is a general belief that seeds from canes which have an extraor-
dinary percentage of sugar are most desirable for planting, with a view
to producing rich canes. It is perhaps well to quote the opinion of the
veteran seedsmen, Vilmorin, Andrieux et Cie., of Paris:

As far as our experience goes it does not scem to be the safest way to discard merely
superior plants, and to give preference only to those having extraordinary quality.
On the contrary, it is often the case that merely superior plants afford the surest
means of rapidly improving the variety. This applies especially to the most impor-
tant quality—the capability of transmitting their good qualities to their descendants;
and as this quality can not beascertained at the outset, it is necessary not to be over-
severe in the first selection. y

If this opinion is correct, as it probably is, when endeavoring to im-
prove a 14 per cent variety of sorghum, it is safer to plant seeds from
15 per cent canes than from 19 per cent canes; that is, the lower class
of selections is worth more than the higher.

In making selection of seed, canes were taken only from those varie-
ties which gave the best results in average analyses. The largest canes
were sclected in the field, and the smaller canes were thrown out by a
second selection at the mill, so that selections of seed were made first
from the best varieties; second, from the largest canes; third, from
canes whose juice showed in analysis an unusually high percentage of
sugar; fourth, from canes whose juice had exceptionally high purity.
Another selection, based upon early ripening canes, was also made. In
many of the central States there are frequent inquiries for * varieties
which mature not much later than Amber.” It is believed that the
time of maturing of the varieties can be hastened by selecting seed from
the canes which show a good percentage sooner than average canes,
and that superior varieties may thus become well suited to more north-
ern latitudes. For instance, many single canes in the Folger variety
showed 15 per cent of sugar two weeks sooner than the majority of the
canes of that variety. In many, perhaps in most, of these cases, the
difference in time of maturing was only accidental, but if a single seed
head can be obtained from a cane which naturally matures two weeks
earlier than the Folger, a valuable subvariety can soon be established,
and a point will be made in favor of that vffu'i.ety. In this selection
2,800 seed heads were reserved from five varieties for future.plunting.

In 1890 455 lots were planted in crosses in the hope of finding a new

N
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and possibly a superior variety. Sixty of these were considered
worthy of further trial and were planted last spring. Three of these
are now considered very promising new and distinct varieties, the size
and the uniformity of the canes being considered in connection with
the average analyses of the juice in 1890 and in 1891. Twelve crosses
were also continued, which had given good results in 1888, 1889, and
1890.

The work which has been done in the last four years with varieties
at this station shows that sorghum is not the fickle plant it is generally
supposed to be. Few of the leading varieties have varied in their mean
analysis for any year 1 per cent above or below their general ayerage
for four years. The varieties having high percentages of sugar have,
when in fair conditions, always retained their high percent
The varieties having low glucose have retained tha
varieties having high glucose still retain it,
have always beeen medium varieties.

In continuing the experimental work with varieties of
recommended that six of the best varieties be selected and studied,
more particularly with reference to comparative values. The work at
this station, so far, has been mainly a search for better varieties among
a multitude of varieties. It is not recommended that work on new va-

rieties should be discontinued, for the five varieties which have given

best results all either originated at this station or were introduced by
the station within the 1

: . ast four years, and the fact that the variety
which has given the best results of all the varieties in two seasons was

received from a foreign country in 1890, is sufficient evidence of the
utility of this work,

It is also recommended that more special attention be given to the

Improvement of the selected varieties by seed selection. The selection

of seed which has been made so far has been more in the line of se-

curig g pure seeq by growing canes from selected seed heads. To show
concisely what is desired, the results obtained by Prof. Maercker at

Halle, Germany, in improving the sugar beet, by selection of seed in
ten years (1880-1889) are given here;

age of sugar.
t quality, and the
The medium varieties

sorghum, it is

Summary giving average sugar content of beets grown at Halle Station.

1880. | 1881. | 1882, 1883. | 1884,

—

1885. | 1886. | 1887. | 1888. [ 1889.

—

Klein Wanzleben varieties:

Percentage of sugar in juice ...... 13.6 | 13.8 | 13.6 15.8 1 15.4 | 15.4

> . . s . & 1 o
QY 7 185.0(84.5|858]|882|8s1| 87.8
Vilmorin varieties:

Percentage of sugar in juice
Purity

It is obvious that to arrive at such f gures, correctly representing a

corresponding improvement in varieties of sorghum, will require special
attention to this line of work,
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It is also recommended that the relation which exists between weight
of cane and percentage of sugar be ascertained. It is obvious that
there is a loss of weight in cane, which is a loss to the cane-grower and
at the same time an increase in the percentage of sugar, which is a
gain to the sugar manufacturer, caused by the drying of the canes
after the canes have completed growth. There should be a correspond-
ence between the weight of the canes, the percentage of sugar, and the
price per ton of cane.

And it is recommended that consideration be given to the keeping
qualities of cane of difterent varieties. The following analyses of five
varieties, made in a period of twenty days after the canes were cut,
shows that in some conditions, which are not now well understood,
canes may be kept for a considerable time after they are cut without
great loss of sugar. (See p. 99.)

In one instance at this station several thousand canes were kept five
days without considerable loss of sugar, as was shown by comparison
of analyses made the first and the fifth day. The same has also been
observed, in one instance, in Louisiana, and in one instance at Attica,
Kans. As this quality is of considerable importance to the cane-
grower as well as to the sugar manufacturer, it would be well to inves-
tigate the conditions of ripeness, the weather, and the varieties, with
reference to the keeping quality.

In this connection it may be said, that analysis of sorghum cane in
this western country is sometimes influenced by the state of the
weather. It is well known that in times of drought a rain immediately
lowers the percentage of sugar, sometimes as much as 2 to 3 per cent.
In these cases analyses made before the rain are of juices more or less
inspissated, the analyses made after the rain are of juices more nearly
in their normal condifion, and these differences are very readily ob-
served in the analyses.

It is also true that in very dry times there are differences in the
analyses of canes cut in the morning or in the evening. This has been
observed in three of the four years’ work at this station. In the work
this year many thousands of canes cut near the close of the day’s
work and analyzed singly showed constantly higher percentages of
sugar than as many analyses of canes which were cut in the morning.
This was repeated many times, and this fact which may appear singu-
lar to those in humid climates is perhaps due to the simple fact that
in very dry times evaporation from the canes is more rapid during the
heat of the day than the roots can supply from the scanty moisture
in the soil, so that at evening the juices of the canes are partially
desiccated, while in the morning they are more nearly in their normal
condition, and these differences are notable in analysis, in some cases
amounting to as much as1 per cent; that is, a variety may show 14 per
cent sugar in the morning and in the evening may show 15 per cent of
sugar, the difference being simply due to evaporation of water from
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the canes during the heat of the day. Acting on these obsm‘vn.tmns, it
is the rule at this station to cut all average samples of cane .imm va-
rieties taken for analysis in the morning, and to cut the canes mton(l«.*tl
for seed selection in the afternoon, and to defer the cutting of cane for
average samples for some time after a rain which follows a drought,
otherwise the analyses are irregular,

The general belief that sorghum is fickle in its content of su gar may
be traced to causes some of which may be removed. The ':mscts of
variation are: Seeds of mixed varieties, or even seeds of one variety,
which are not bred to ripen at one time, differences in soil in one field,
or careless agriculture, which causes the canes to ripen not uniformly,
and differences in the density of the juices, caused by variations in the
weather at the times analyses are made.

The varieties of sorghum which have given best results at this sta-
tion may be classified as follows: The pounds of sugar aetually con-
tained in a ton of clean cane is given, in addition to the percentage of
sugar in the juice, for the reason that many cane growers consider a
difference of 1 per cent but a small matter, and because all readil y un-
derstand what is meant by pounds of su gar per ton of cane. The values

for the varieties are based upon the averages of all the anal yses made
upon the varieties, during reasonable wo

rking periods, including the
years 1888, 1889, 1890, and 1891,
AR lnocrosn | Sugar,
Variety. Sucrose, per ton.
I
MoLean's @ ....... ¥ ... * 1580 269
Collier's. LIS ... 0 o 0 14.29 251
Colman'sieane - oo 0o T 14. 24 250

It is not deemed worth while to state here the facts in regard to dis-
carded variefies, to give rejected

analyses, or results of useless work.
The following list of varietieg contains only those which are considered
worthy of consideration in thi

S place.
The results of four years’ experimental work with v
at this station appear to indic:

ate that sorghum is g
as other plants are; th

at the varieties have de
which may be regarded as belonging to them,

teristic of them as is the type of the cane or the color of the seed;
that at present it may be expected that the best varieties, in fair con-
ditions of cultivation and of neason; will.yield juice which contains an
average of 14 per cent of sugar; that is, 12.32 per cent of the weight of
the cane, or 246 pounds of pure Sugar per ton of cleaned cane:

and the
b
success of sorghum sugar manufacture appears to depend on the ability
of the manufacturer to extract the

sugar from such canes,
It is believed that the thousands

of analyses which have been made
of sorghum at this station Justify the expectation that some varieties

arieties of sorghum
S stable in qualities
finite qualities of juice
and which are as charac-
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may be developed which will contain 15 per cent of sugar in the juice,
as an average working value, through a term of years. It is believed
that four of the following varieties may become 15 per cent varieties:

EARLY AMBER.

This well-known variety is retained for the present, because it is be-
lieved to be unwise to discard it. The Folger variety is a better cane,
retains its percentage of sugar longer, and ripened as soon as Amber
this season; usually, however, it matures between Amber and Orange.
The Amber is a small cane, does not produce an average amount of
seed, and is less reliable in quality of juice than other varieties. Its
juice has sometimes 14 per cent of sugar; but, as will be seen in the
following general averages, its value is 11.93 for a working period of
thirty days. No seed selections were made from this variety in 1888
or 1889. In 1890 many selections were made, only four of which gave
satisfactory results. Twenty-one lots were planted, two being 1 acre
each.

Early Amber.

[Average samples.]

#E No.of | cnn ~ ;

Days. analyses. Sucrose. | Glucose. | Purity.

Mean for— Per cent.| Per cent ‘
]888 ...................... 19 10 9.50 | 2.85 63. 34
18895 caiaiehsn i tit N I 28 25 11.69 1.25 73.94
1800, 5 .ie o 8 o B oI TN T | 206 12 12. 84 1.5H0 71.02
1801 e oo vast ot oos SuilD | 20 20 12. 90 1.53 72.20
Total ..c.co.-< gy -- 0. .. 67 11.93 |  1.54 71.30
Mean of five best lots....... |. .. ... 6 13. 98 1.51 74.41

s |

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 964.]

No. of B
analyses. Sucrose. | Purity.
Per cent.

459 13. 74 71.08
67 14. 87 75.27

17 15. 27 76. 69
1 15. 60 706. 80

MCLEAN’S VARIETY.
[Variety 126—127.]

This new variety was received from Australia, in 1890, from Hon.
Peter McLean, under secretary of agriculture, Queensland. As this
variety was unnamed, it is now named ¢ McLean,” in recognition of his
assistance in procuring new varieties. It has given the best results of
any in the two years 1890 and 1891. It is a medium early maturing
variety, and it is believed it will be adapted to Northern States. The
canes are tall and rather slender, but are solid and woody, and have
stood winds as well as any varieties so far. Ifrom the analyses it would

“seem that it would be difficult to make sirup instead of sugar from the



88

ripe canes, and Mr, Folger, of Washington, Iowa, reports such to be

the case, boiling in an open pan. Thirteen lots were planted, three
being 1 acre each.

McLean’s variety.

[Average samples.)

i No. of i
Days. analyses. Sucrose. | Glucose. | Purity.
for— Per cent.| Per cent.
MT&:}JO(.)T .................... 36 12 15.22 0. 52 76.00
IBOTS SN G AL M g 28 12 16. 40 0.55 77.40
DA 4 2 bn [T 24 | 15.81 0.53 | 76.70
Mean of six bestlots ....... et 6 17.15 0.50 77.90

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 4,730.]

33\13"}22 g Sucrose. Purity.
Per cent.

1,620 17.26 75. 86

201 17.85 78.96

77 18. 32 79.25

5 19.10 82. 44

1 19. 40 85.40

COLMAN’S CANE,

This variety excelled in 1889 and w
the lots gave canes of good qualit
were ruined by drought, owin g to
stocky canes of good size, when not,
- at the same time as the Karl

as one of the best in 1890. All of
y this season, except some which
Some peculiarity of soil. It gives
planted too thickly, which mature

y Orange. It is considered one of the best
varieties. Twenty-one lots were planted, two being 1 acre each.
Colman’s cane,
[Average samples.)
Days. anl,ff;::gs. Sucrose. | Glucose. | Purity.
Mean for—
' P t. :
T SR ) 10 = TRt g o
g oo eeniaaann, 36 45 14.88 0. 84 76.38
..................... 35 20 15. 60 0.73 76.30
dwotaleo, . . oy Lk ;
ean of six best lots. ... .. 'I 8% }% g} 8 gg gg 119(5)

MEAN VALUE OF SEED SELECTIONS.

[Total number of gin gle canes analyzed, 2,236.)

No. of

analyses, | Sucrose, Purity.,

I e ———
Per cent.

726 16. 40 76. 55

210 16, 96 78.16

18 18.29 79.97

1 19.40 81.10
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COLLIER’S VARIETY.

This variety was received from Dr. Collier, formerly chemist of the
Department of Agriculture, in 1888, and has been grown at this sta-
tion, giving good results in 1888, 789, ’90, and '91.  Itis considered one
of the best varieties. The canes are slender, with light seed top, and
have always stood up well. It ripens medium early, and matured well
in Towa this season. In the seeds received in 1888 two varieties were
mixed. These were separated in 1890, and have been known hitherto
as Undendebule No. 1 and Undendebule No. 2. As, however, the
rarieties are distinet, the similarity of names causes confusion, and for
this reason Undendebule No. 1 is now called ¢ Collier,” by request of
Dr. H. W. Wiley, chief chemist of the United States Department of
Agriculture and director of this station, as a mark of appreciation of
the services rendered the sorghum industry by Dr. Collier. Forty-five
lots of were planted, three of them containing 1 acre each.

Collier’s variety.

[Average samples.]

& N(). of Yo Y
Days. analyses. Suerose. ‘ Glucose. | Purity.
Mean for— Per cent. | Per cent.
1§10 LS O R 7 4 12. 81 0.73 71.69
18BY LT it e e 26 17 14.91 0.75 76,95
8R0S iate sle = oim it oo RPN 34 18 15. 95 0.59 74.77
1891, o0 dat o2 SNl g 24 43 14. 80 0,90 73.80
th;xl ........................... 82 14. 95 0.78 74. 56
Mean of four best lots ......|ceeueea... 4 17. 556 0.75 78.67

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed. 3,077.]

No. of

analyses. Sucrose. | Purity.

Per cent.
1,186 16. 97 74.70
261 17.69 77.21
48 18.78 77.61

11 19. 10 77. 64

1 19. 40 78.20

FOLGER’S VARIETY.

This variety originated in a selection from Amber. It produces larger
and better canes than Amber, the juice having a higher average per-
centage of sugar and retaining it much longer. This year it ripene(.l as
soon as Amber, but usually it ripens eight days later. .M:my sele.ctmns
of the first-ripened canes of this variety were made this season in the
hope of obtaining a subvariety which will take. the place of amber as
an early maturing variety. The Folger is. considered one of the best of
the early maturing varieties. Twenty-nine lots were planted, three

being 1 acre each.
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Folger’s variety.

[Average samples.]

i b
Nn. nf 3 TR | Gluc()s(\' Pllrlt)’c
Days. analyses. Sucrose. |
|
cent. | Per cent. h
Mean for— oF 2 Per“. i 5 03 10. 8{
A R 50 22 14,12 1.75 3_,4{ 91
winnE Rl BlOE®| LR W
JROTAlS. S35 S e A il 60 14.32 i h 3& "::z g";
Mean of three best lots ... R 3 16.16 5

MEAN VALUE OF SEED SELECTIONS,

[Total number of single canes analyzed, 5,479.]

mﬂ?&ggs Sucrose. | Purity.
Per cent.

1,153 15.59 74.07

254 16.16 76. 61

52 17. 50 78.04

8 18.10 79. 50

1 18.30 80.70

PLANTER’S FRIEND.

This variety was received from Australia in 1388, It produces ]mgl(l-_
some canes, not extra size. It is usually a late-ripenn}g cane, ma l:is
ing earlier this season than in previous years. Usually 1.ts las.t analy1~ X
before frost shows its highest percentage of sugar. It is believed t ) :
variety may be improved by selection until its general average give
15 per cent. It was improved in 1889, by
average of 12.15 per cent to a general aver
three years 1889, 790, and ’91,
acre,

a single selection, from an
age of 14.49 per cent for the
Six lots were planted, one containing 1

Planter's Friend.

[Average samples.]

O NO- Of \ )} 2

Days. analyses. Sucrose. | Glucose. | I urity.

Mean for— Per cent. | Per cent.
b (GRS e A 26 4 12.15 1.78 65. 39
ERORel 4. 280 S N Y 25 55 14.45 1.47 76. 06
ABDORRI Lt an . N e 33 (i} 14.57 1. 88 71.49
b L R T S GO 21 8 15, 80 1. 00 75.08
Fotal el sl Al T 73 14,49 1.46 74.99
Mean of three best, lots ..... M_.h \‘3 16. 87 0.83 77.40

MEAN VALUE oF SEED SE

LECTIONS,

[Total number of single canes analyzed, 1,325.]

s o UM W O R
nn}ggi;)(;. Sucrose. | Purity.
Per cent.
513 17.29 74,55
77 17. 88 77.99
34 18. 44 78.69
4 19.10 81.35
1 19.40 79.20
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VARIETY NO. 112,

This variety, which originated in a selection made in 1888 from a
field of the Honduras, but which has no resemblance to that variety,
has given good results in the three years succeeding that selection.
The canes are quite short and stocky, and ripen quite as early as the
Tolger variety. This year it gave better results in analysis than the
Folger, having higher purity and a higher percentage of sugar. It is
considered worthy of further work. Nine lots were planted.

Variety No. 112.

[Average samples.]

: No. of k. o | Prdi
Days analyses. Sucrose. | Glucose. | Purity.
|

Mean for— Per cent. | Per cent.
] e ae e a's ~aaeia s 25 20 14.23 1.08 76.42
1) i e S 38 7 13.55 1.13 74.75
10500 oty B S 14 9 15. 00 0.74 73.70
MLOTRE o5 s wwie bo's b snsn I e 36 14. 32 1.00 | 75. 41
Mean of three best lots ..... e T TN R 3 16.—53— 0-:)_0— —_76. 00

MEAN VALUE OF SEED SELECTIONS.
0.]

09

y -

[Total number of single canes analyzed

No. of

analyses. Sucrose. | Purity.
_ | Per cent.

75 14. 87 73.05

9 15. 38 76. 59

3 15.93 78.16

1 16. 00 79. 60

VARIETY NO. 161.

This variety, which originated in a cross of Amber and Link’s Hybrid,
in 1888, has always been remarkable for its low percentage of glucose,
it being always less than 1 per cent, and in frequent analyses only a
trace. More reversions or variations were observed in these lots this
year than last, Its canes are tall and slender. Its percentage of sugar
and of glucose has been remarkably constant in three years; twenty-six
lots were planted in this variety. It is believed that a uniform new
variety, ripening nearly as early as Amber, remaining good longer and
superior to it in all respects, can be developed from this selection, but the
slenderness of the canes is objectionable.

Variely No. 161.

[Average samples.]

y No. of se.| Purity.
Days. |4nalyses. Sucrose. | Gluco y
‘or Per cent. | Per cent.

Mm‘f L\":)" RN &y 43 18 13. 24 0.45 77. 33
B0 T e L 52 38 14. 03 0. 67 75. 92
%:3(1 ..... 29 18| - 14.60 0. 81 74. 80
GERLL S caiich sioaticaiad o coie Bt met 74 13.97 0.65.| 75.99
e . 98| L COUBal] " 70}

Mean of three best lots .. ..ofeemeeeenn- 3 16. 23 0. 50 77
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MEAN VALUE OF TOTAL SELECTIONS,

[Total number of single canes analyzed, 551.]

Nl). of 5] ]
analyses. Sucrose. | ¥ urity.
Per cent.

246 15. 37 75.10
58 16. 22 71.27
3 17. 40 77.56

1 17. 90 77.90

EARLY ORANCE,

: . ion.
This well-known variety has been grown for four years at the statio

It has been quite uniform in type and in quality of cane. It has had

an average of 12.11 per cent of sugar in the juice in the three years,
1889, 1890, and 1891,

It has always comparatively high glucose. Ten
lots were planted,

Early Orange,

[Average samples.]

o No.of itv.
Days. analyses. Sucrose. | Glucose, Purity

Mean for— Per cent.| Per cent.
L T A L 17 12 10. 40 2.80 62.93
ABBOLL g LY, s " 25 24 12.12 2.52 70.55
18005 - L o L 32 5 13.50 2.15 72.08
2 B L 15 9 13. 60 2.24 68. 20
RO R et e o 50 12. 11 2.49 68,45
Mean of three best lots.....|. _—‘~ 3 10_.:13 1.30 | 75.16

MEAN VALUE oF SEED SELECTIONS,

[(Total number of single canes analyzed, 306.]

3 \
No. of

analyses, | Sucrose, Purity,
e

————

Per cent.
134 16. 06 74.31
14 17. 08 76.35
1 17.80 80. 50

e )
GOLDEN ORANGE.

Produces large and handsome ¢
sugar late in the season,

taining 1 acre,

anes,
Six lots w
All the lots were m

It reaches its maximum of
ere planted in thig variety, one con-
aterially injureq by drought.

Golden orange,

[Average samples.)

Days, m,l;](;:soet;. Sucrose. Glucose. Purity.
B T st (PSR | AR 5
Me]ag;gg'or—- Per cent. | Per cent.
e den DN coat s ik 31 15 12. 48 2. 04 72. 60
1800. . (ol s es ot 40 17 13.56 1.70 72. 64
e LT S T 14 6 13.80 0.88 72,00
- \ \.\
S R Tty < PPN By 38 13.17 1.70 72.52
No seed selections made,
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CHINESE IMPHEE,

These canes are tall and slender, which is objectionable. This
variety has always had a fair percentage of sugar and low glucose.

Chinese Imphee.

[Average samples.]

s
Days. mﬁli;ggs. Sucrose. | Glucose.| Purity.

Mean for— Per cent. | Per cent.
L8 e s et aTe R arate I tetcis 27 6 13. 81 0. 61 76. 38
1ho ) P R R 27 4 14. 03 0.73 74.90
1 1 |G S 33 2 14.10 1.10 69. 00
447 ) SRR S 1, . 12 13.92 0.73 74.65

I

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 43.]
No.of - .

v > H
analyses. Sucrose. | Purity.

Per cent.

20 168,50 74. 08
9 17.20 76. 00
1 17.70 77.00

BLACK AFRICAN.

.Thls va-rlpty has been quite uniform in quality for three years. It
ripens medium early; the canes are tall, which is not an advantage.

Black African.

[Average samples.)

g No. :
Days. mm?yggs. Sucrose. | Glucose. | Purity.

Mean for— Per cent.| Per cent.
1880, ..o, 44 11 14, 24 0. 81 76.32
BIOER. ... F.cccoceeee. 46 17 13. 36 1.32 70.72
T 32 4 ] 14.80 | . 1.25| 73.70
o TR Lty Py R 32| 13.84 1.13| 172.76
Mean of two best1otS oevee|eeneenann. 2 | 15.25 1.25 74.95

MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 952.]

No. of :
analyses. Sucrose. | Purity.

Per cent.
360 15. 97 75.15
179 16. 35 76. 83
50 17. 38 77.11
5 18.23 77.22

1 18. 60 76. 60
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UBEHLANA,

- W v . 1 ’ l ]in.llt
This variety produces remarkably large and stocky canes, ?”“b]uhwn
) av o
seed tops. It does not, however, seem to be well rooted, ]?n ing i
down more or less each year. It has had a constant 12 per c

. ) . B A S AT y 14 per
Sucrose, with high glucose, for four years, The canes rarel y show 14}
cent of sugar,

No selections.

Dendemuka.
[Average samples.]
Days. .”?.'33.:5% | Sucrose. | Glucose. | Purity.
« . b < -‘ it

for— Per cent, | Per cent. B 4
Me:llgsg‘?l" -------------- 23 1 12.20 1.19 72.78
B geszesmereseccanann.. o4 4 13.46 1. 47 71. 44
e L T TR E Y S . 18 2 13. 90 1.23 71. 60
1000 e SR S ; .......... | 17| 12,70 1. 20\|¢7 72732

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 13.]

No. of b e .
analyses.| Sucrose. | Purity,
Per cent.

16.10 71.22

o,

16. 40 71.75
16. 80 72.40

VARIETY NoO. 91,

This new variety, which ori gin
and Kansas Orange in 1888, w
ing varieties. The canes

ated in a cross of the White Mammoth
ill, it is believed, become one of the lead-

: are large and have the erect habit of the
White Mammoth, They have stood winds better than any other

variety. The yield of cane per acre is as large as can be expected of
any variety which matures in seasonable time in this latitude.
It has always had a fine percentage of sugar. Ten lots were planted,

two being 1.acre lots, The general averages~for 1890 and 1891 only
are given, for but one analysis was taken in 1889.  The last analyses of
this variety have always been the best, and it is believed that the

average analysis for this year would have given 15 per cent of sugar
if frost had come at usual time,

Varicty No. 91.

[Average samples,]

&
Days. m}?l?).':gs. Sucrose, Glucose. Purity.

Mean for— Per cent. | Per cent
L RN 3 HIRRGE e 21 9 15. 69 0, 84 76.47
180). TNl S dad 17K 20 74 14.01 1.18 72. 35
Lol Lcaegdotal, LU TR 83 14. 85 1.01 74.42
Mean of three best, lots..... 28 21 14. 45 1.13 72. 80
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MEAN VALUE OF SEED SELECTIONS.,
[Total number of single canes analyzed, 723.]

mﬁ‘ﬁ’)‘,f‘t s_.. Sucrose. | Purity.
l Per cent.

219 15. 26 73.23

20 15.77 76.51

6 16. 45 76.76

1 17.60 75.50

UNDENDEBULE NO. 2.

The canes of this variety are much larger than those of the Collier,
(until now known as UndendebuleNo. 1). The seed tops are also much
larger. Otherwise these varieties, which were included in one package
of seed received by Dr. Collier from Natal, Africa, in 1881, are quite
similar,

Undendecbule No. 2.

[Average samples.]

Days. mll\a(l))"ggs. Sucrose. | Glucose. | Purity.

Mean for— Per cent. | Per cent.
189072 S S U R LAY 34 11 13. 64 1.13 71.78
180 1S e ook B 21 11 14. 30 0.92 72.99
5 DA U b 7T i 29 13.97 1.02] 72.30
Mean of three best lots. . ... | .......... 3 15.73 0. 60 75.50

MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 12.]

nu?;l(;:x;)ofs. Sucrose | Purity.
Per cent.

7 16. 64 73.39

4 17.00 74.30

1 17.00 76.30

LINK’S HYBRID.

This well-known variety has been considered one of the best for sugar-
making. As it may be called a standard variety, a very large amount
of work has been done upon it, upon selections, and upon crosses. It
is believed that the following figures correctly represent the p ractical
value of the variety during a working period of thirty days:

Link’s Hybrid.
[Average samples.]

L ——1\'0. of . X | ptadl
Days. analyses. Sucrose. | Glucose. ‘ Purity.
A Per cent. | Per cent.

Mea]"&{g l' .................... 33 25 13.02 1. 06 72.09
1889...-cccccecnacacceocse 28 62 15.16 0.65 79. 00
800, o oo buids 38 o LN 33 160 13. 37 1.15 71.97
FR0T 00 ; b Sealodt i aei s 2 87 14. 85 0.83 | 73.85

73.57 |
T IR Y AR Tt T | 334 | 14.09| 097 73.57 |
Mean for six best lots .....- ; .......... 61 16. 90 0.71 ’ 76. 91

Seed selections, total number, 124,
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SELECTIONS FROM LINK’S HYBRID.

Ten lots were planted from selections of this variety since 1888.

Selection No. 174.

[Average samples.]

No. of - No.of . | Purity.
variety. Days. analyses. Sucrose. | Glucose v
Mean for— Per cent.| Per cent.
152 e T SO, 04011l L oLt Single cane. 13.07 |.......... 70. gg
A R T 174 35 7 13. 37 0.91 74. -
1ho o L S 34 45 9 13. 80 1.02 1= 0
LB L o g 27 | 14 1 17. 40 0. 60 76. 0
frotaloCoL SR L A I i 2Rt B 18 13.79 0.95 73.70
I
MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 97.])
alﬁ?&ggs. Sucrose. | Purity,
Per cent.
71 17.21 73.24
15 18, 00 74.45
1 18.70 77.60
Selection No. 165,
[Average samples.]
vfr‘:o(t); Days. mﬁ?&.gfs_ Sucrose. | Glucose. Purity.
Mean for— Per cent. | Per cent.
BB Lok S0 1L 00, ... N0 Single head. 1680 leaes sooins 73.38
ABND . el - 165 32 5 15.08 .85 77.38
4 o R R 58 50 8 14. 20 1. 34 71.35
b U i SRR 2 30 1 16. 60 . 80 75. 50
Total........... M. ... .. W ... 15 14,72 | 1.11 73.77
l
MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 36.]
el e, by yhl
alﬂ?&ggs. Sucrose, Purity,
Per cent,
16 15. 44 71.36
1 16. 30 74.30
Selection No, 168,
[Average sampleé.]
No. of
variety, Days. agl(])s'ggs. Sucrose. | Glucose. Purity.
] Per cent. | Per cent
Parent head, 1888 ........... 3 020 essc il il 1 16,101, L0008 4. 74. 36
Mean for—
1889...cccccniccansns 163 27 5 15. 21 0.72 77.77
1890.....ccceeeann.., 35 43 9 13.78 1.17 71.87
111) VANPRIPRRRNY 30 30 1 15.70 0. 40 75. 50
MOTEL L e, 50545 : .......... ; .......... 16| 14.49 0.96 |  74.09
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MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 493.]

No. of

analyses. Sucrose. | Purity.
Per cent.
43 15. 84 72. 56
16 16. 10 73.00
4 16. 66 74. 35
1 17.20 74.80

Selection No. 162.

[Average samples.]

\ !
\%::02; Days. arﬁ?&’ggs. Sucrose. | Glucose, ‘ Purity.
- ! X
Per cent. | Per cent. |
Parent head, 1888 ........... 2. 110 [ 1no0 b N | RN v W 15.57 |. . . | 73. 61
Mean for— 1 |
1333 Himr o ke P AR e P 162 41° 8 14.75 0.63 78.85
1511 et N Ol i o PR 50 45 7 12. 20 o2 | i1.57
RBO1S S o e 79 20 1 15. 40 1.00 710
0 - RS LR ) AR I DRSO U 17 13.78 0. 82 79.85
MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 128.]
mﬁn(l)&gifs. Sucrose. | Purity.
Per cent.
55 15. 96 74.10
9 16 59 75.35
5 16. 66 75. 34
Selection No. 5.
[Average samples.]
D No.of 415
ays. | analyses. Sucrose. | Glucose. | Purity.
Mean for— DPer cent. | Per cent.
TP e catle'c’e s Soia als ole o s 38 7 14.28 0.62 72.33
RS S SIS e 23 2 15. 80 0. 50 77.05
Pota) i s e Nt [y Lt 9 14. 50 0.359 73.37
Selection No. Sx.,
[Average samples.]
Days No.of | snorose. | Glucose. | Purity.
ay8: | analyses. X -
Per cent. | Per cent.
T bvon A 26 0| 14.88 0.86 ]  74.98
TROTES & - ot &a s s S 19 2| 1595 0.35]  76.00
T EATETOPRO w| ENT 1 T a1| .16.07|. . 0.q0){ \I78:16

21383—No. 34——T
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MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 255.]

No.of

: SUCTO86.
analysis. Sucr

Purity.

Per cent.

139 16. 24 73.83

32 16. 50 76.15

9 17.12 74. 95

4 17.25 74.95

1 17.30 76. 60
Selection No. 116.

[Average samples.]

I\'n.-c.);".] ) VI\'n. 0L | 8o nens . ritv.
variety. Days. analyses. Sucrose. | Glucose. | Purity
Per cent. | Per cent.
Parent head, 1888 ........... .1 h {3 BB IR Yoo . M 73.00
Mean for— 14. 31 -
1880 cccvoeeieeiasiaes.. 116 | « 35 7 14. 61 0. 65 80.76
1 8 DRSNS T R 61 44 8 13,49 1.20 71.83
14 ) SHAEEN NS AR el X 22 30 1 16. 60 1.20 75. 50
A7 R s B T B | B o i DTSN 17 14.18 0.96 75.79
MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 72.]
anl:l{){.:gs. Sucrose. | Purity.
Per cent.
16 15. 35 73.19
5 16. 72 74.00
1 15. 90 5.40
Selection No. 30,
[Average samples.]
4 No.of N—
variety. Days. ‘am{}:‘f& ' Sucrose. | Glucose. | Purity.
e
Parent head, 1889 ..........|... Per cent. | Per cen '
en{\ PO . LB T AR 0 RN S aes vniaie 1 16.05 |.ccccceccc]ececccens
AU PR R ) 30 51 59
9 8. 1.05 72.
o a1 T I SR N 31 34 1 15. % .40 75. 50
Wiz L LR R TN PR 11 ) 13.79 .08 72. 88

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 84.]

No. of .
analyses. Sncrose. Purity,
Per cent.

32 16. 45 74.39
5 7.20 76. 50
1 17. 60 77. 60
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Selection No. 153.

[Average samples.]

No.of = No.of | i iyl
variety. . Days. analyses. Sucrose. | Glucose. | Purity.
Per cent. | Per cent.
Parent head, 1888 ........... 2009 |-t ensrns 1 10840 | ie e, 70. 85
Mean for—
i e o 153 36 11 14.63 0.75 76.75
A800:% - e o 43 30 4 13.75 0.7 74.19
dB0LE o oo e e e 32 37 1 1060 [ecShaament 76.83
D otal - e | e [ e ae e o 17 14.52 .74 75.80
MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 126.]
No.of | g crose. | Purity
analyses. ) ¥
a Per cent.
110 16. 66 73,62
13 17. 43 74.62
3 17. 903 75,43
1 18. 20 76.10
Selection No. 66.
[Average samples.]
No. \
\'m?io(t);. Days. anl?d(;:é‘e. Sucrose. | Glucose. | Purity.
]I;&r:#ti‘(:}ead, 1880, ) o l Record lost. Per cent. | Per cent.
d800 . c et cecmca b etk St 66 50 8 14, 34 0.84 73. Tt
1R Ik S B oo e S e 21 23 1 16. 00 0. 80 4 75.10
Total cceeevrcenneacesdry... NRI. ....... ) 14. 52 . 84 73. 01
MEAN VALUE OF SEED SELECTIONS.
[Total number of single canes analyzed, 1,301.]
a"}:l{)".:gs Sucrose. | Purity.
Per cent.
458 14. 86 73.32
37 16. 22 73.26
7 17.15 77.35
1 17. 50 76. 80
Selection No. 172.
[Average samples.]
No.of | naca | No.of :
variety. Days. analyses. Sucrose. | Glucose. | Purity.
Per cent. | Per cent.
Parent head, 1888....ccuvnn. U7 W) ORI 1 157811 & Lrailaidd 74. 01
Me;*g'sg‘"— _________________ 172 35 7| 14.84 0.86 | 77.39
e R 57 42 8 14. 22 0.89 | 72.82
S A R T 20 29 1% S 20 0.50 | 77.10
Dothl et oo St lo e i s SRR s £10 S0 el 17 14. 48 0. 85 ' 75.02

."’
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MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 104.]

No.of | ... S U
analyses. Sucrose. | Purity.

Per cent.

60 15.46 l 73.92
9 17. 07 | 75. 56
3 17.33 76.20
1 17.50 76. 60

Selection No. 206.

[Average samples.)

No. (;t_“‘. . “— ] _.\'n.nf l ~ } Pol
variety. s Days. analyses. | Sucrose. ‘ Glucose. A
B 20 Y A | .
l ‘ Per cent. | Percent.
Parent head, 1888 ........... 2080, 18205 - o 17.12 .. G .. ... ,
Mean for— ' , | |
) s SRR NS ' 206 | 34 8| 14.42 L ...
1890, oeeneeenL | o6 50 | 10 | 13.96 1.11 74.00 |
bR AR T TR 1 33 | 30 | 1 l 16. 40 0 50 75.20 |
il B A S | \ .......... AT 20 i 14. 42 0.99 |  74.19
l

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 68.)

No.o . .
an'll\'sefﬂ Sucrose. | Purity.
« e

Per cent.

38 16. 41 73.28
9 17. 30 74. 84
4 17.57 76.22
1 17.90 78.30

|
|

The mean of all the analyses of the
canes, grown from selec
0.63; purity, 73.10.

The mean of all Link’s Hybrid lots in 1891 is
276 analyses, 14.05 sucrose, 0.85 glucose, 70
difference in favor of canes grown fr
0.22 glucose, 2.85 purity. This diffe
are cumulative and are similar to
shown in Prof. Maercker’s results,

se ten lots of Link’s Hybrid
ted seed, for 1891 is: Sucrose, 14.60; glucose,

: Twenty-nine days,
25 purity, which shows a
om selected seeds of 0.55 sucrose,
rence is small, but such differences

those given for the sugar beet, as
quoted before,

LINK’S HYBRID AND AMBER CROSSES.

In 1890, 455 lots were pl
them differing in type,
superior new varieties,
In 1891, 13 of these gave as a mean of
average period of 20 days: Sucrose, 15,21 g

anted in crosses of these varieties, all of
in the hope of selecting from them one or more

5T amnalyses, covering an
glucose, 0.48; purity, 73.97.
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Three lots gave as a mean of 13 analyses during 20 days: Sucrose,
15.705 glucose, 0.36; purity, 772.66. Six hundred and ninety seed selec-
tions were made from these lots.

Mean value of— Sucrose. | Purity.

Per cent.

52 selectod CRNOA. . ccace nnas ssihe eaiane 15. 72 72.28
27 nelectod CANGE. .. oty e 16. 92 5.7
8 selected 0ANGS. .. cihicccaccavannse 17.03 706. 67

Some of these crosses produced unusually fine canes, maturing in
good season, and it is believed two or three valuable new varieties may
result from these selections.

Variety No. 350.
[Is same type as Link’s Hybrid, slightly crossed with orange; seed lighter color.]

[Average samples.]

: T r |
No.of o No. of - | mritv
varioty. ‘ Days. analyses. Sucrose. “ Glucose.| Purity.
R T JE.2 l
Parent head, 1889 ... ... ... | 14.14°2 [ ek 1 : N]t:::’{;l{. ‘I crcmt ...........

Mean for—
isg(l) """""""""""""" 60 | 43 9 15. 83 0. 94 74.85
e L T 4 () 23 9 15.90 0.83 75. 48
'.1‘0[(11 - | ’ - O a2 01
wrssrsecececece. | IGREF. . BN . ... : 0. 92 4.91
Mean of best lot ......4s....co... ’ .......... li) }7’ %l) ' 0. 60 79. 80

MEAN VALUE OF SEED SELECTIONS.

A . .
[Total number of single canes analyzed, 756.]

q;,\:;\(:f“ Sucrose. [ Purity.
Per cent.

212 15. 93 74.11

22 17. 06 76.47

6 17. 46 74.70

3 17. 56 76. 20

VARIETY NO. 373.

In 1888 an apparently blighted seed top was noticed, having very few
seeds, which were planted in lot 373 in 1889. The canes in this lot were
about half of them seedless, the remaining heads being heavy and of
unknown type. By repeated selections an unmixed and near]y s.ee(!-
less variety has been produced. This variety is interesting, as it .llldl-
cates that sorghum may be bred in extreme lines in different directions.
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Variety No. 373.

[Average samples.)

| 5
NO. Of - N". Of N ! i ' (']ll(‘OSC- l)urlt.\'.
variety. | DaYs. analyses. ‘S"”‘"“"| f

== Per cent. | Per cent.
Meﬂlstgof .................... 373 23 5 13.10 2.80 T
V) e S R 170 20 4 12.31 0.91|  70. ¥
11 ) LS S DR S (*) 20 7 14.70 | 1.25 | 72.40
) 29 ' 1.53 | 71.90

e - R gd RS SR RS 22 14. 81 | i

* Seven lots, Nos. 40, 41, and 436 to 440.

MEAN VALUE OF SEED SELECTIONS.

No.of L &
analyses, | Sucrose. | Purity.
Per cent.

30 16,57 73.99
7 17. 51 74.57
2 17.70 74.90

VARIETY NO. 208.

[Total number of single canes analyzed, 69.)

Produces remarkably large canes, having unusually light seed top.

The quality of the juice is remarkably good for such large canes.
This promising variety originated in a cross of Amber and Link’s Hy-

brid. The canes are larger and the juice is of better quality than in
either of the parent varieties.

The canes still show some variations in type, though selections have

been made in 1888, 1889,

uniform new variety can be developed from this r
Sixteen lots were planted, one cont

and 1890, but it is

Variety No. 208.

[Average samples.]

| Mean for—

......................
......................
----------------------

Total

aining 1 acre.

believed a valuable and
ather violent cross.

No. of i No. of
variety. Days. analyses,
208 27 7
59 29 11

(*) 15 11
.................... 29

Sucrose. } Glucose.

Purity.
Per cent. | Per cent.
14.78 0. 95 77. 66
15. 406 0. 89 77.70
14, 60 1. 056 72.22
15. 04 0,97 T4. 60
16. 40 0.70 77.30

* Eleven lots, Nos. 230 to 237,461, and 4062,

MEAN VALUE FOR SEED SELEC

TIONS.

[Total number of single canes analyzed, 200.]
No.of
analyses, | Sucrose.| Purity.
Per cent.

97 16. 55 75. 31

30 17. 44 77.01

5 18, 02 76. 66

1 18.30 78.20
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Selection No. 15z.

[Average samples.]

No. of L No.of |« _ :
vu;;cty. Days. |analyses, | Sucrose. | Glucose. Purity.

|
Per cent. | Per cent.

Mean for—
1800 e . s St e R 15z 36 4 15. 27 0. 64 5.7
o) BERORPOROREIONEEE 4 ek 403 18 2 15. 95 0.40 75.380
o (1) Y SRSy S M I B T | s g - 3 6 15. 48 0. 56 75.63

MEAN VALUE OF SEED SELECTIONS.

[Total number of single canes analyzed, 40.]

No. of 1

analyses. Sucrose. | Purity.
Per cent.

12 15. 72 71.68

4 16. 02 72.12

1 16. 60 73. 50

Experiments in keeping cane.
[Canes were cut and left in the field, each cane being separately exposed to the weather.]

FOLGER'S EARLY.

Serial | Pl: !
No. | h::t Days. | Solids. | Sucrose. [ Glucose. | Ratio. | Purity.

Per cent, ! Per cent. | Per cent.

2432 503 0 21. 00 13. 80 1390, [ 60T 65. 7
2504 503 2| 2200/ 11.70 L] S ATy 53. 20
2635 503 8 23. 10 10. 00 Q00" ¥5e sy 4 43 30
2651 593 0 24,90 0 | e 30,90
2665 | 593 10| 2340 7.10 T e omat Y,
COLLIER'S.
2434 594 0 20. 90 16. 00 15 80 [ S aeade 80. 00
2501 504 2 24.10 14. 80 1 Bop|ke e ] 61. 40
2638 504 8 23. 70 12. 80 §i0Y|¢ s deetiid 54. 00
2648 504 9 26.40 | *13.80 880 ¢ Lo s ag 52. 30
2661 504 10 26. 20 15. 20 €000 ] 12 SN 58. 00
VARIETY NO. 91.
2430 534 0 20. 20 14.10 1,60 1| 008ty 69. 80
2503 534 2 24. 60 12. 00 9,90/ 15 cx evar i 48. 80
2637 534 8 23. 00 12.10 800 Jsoaen 2o 52. 60
2652 584 9 23, 80 10. 30 8: 70 Joncsmic st 30. 50
2663 584 10 22, 80 10. 30 B.00/]% Arts g 45.10
LINK'S HYBRID.

0 a1 0 21.50 15. 80 070 1. sttty 73. 50
«3?,(,3 31 2 2. 20 15.50 1280 e e e b 70.10
2634 21 8 22,90 14.70 1.10 foceeeennn. 64. 20
0647 31 9 24,10 15. 00 1490 18 Lo i 62. 30
2659 31 10 24. 00 15. 20 2,805 ]. 5. el 63.30
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Experiments in keeping cane—Continued.
COLLIER'S.

[Canes were cut and piled, slightly covered by leaves.]

Sf\."(i’al Ig;:t Days. | Solids. | Sucrose. | Glucose.| Ratio. | Purity.
Per cent.| Per cent. Per cent. g
22664.......% 0 20, 40 15.10 0. 40 2,05 74.10
2ABDSILN . 8 3 22, 40 16. 80 0.70 4.17 75.00
T i R 5 23, 54 17.70 0. 30 .70 |  75.30
T e 6 24.10 17.70 0. 60 3.40 73.40
2086111518 11 23. 50 16. 60 0. 80 4.82 10.50
. ¢ (11 IS 20 26. 30 19. 20 1.76 g1~ 73.00
MCLEAN'S.
22 f ] e I 0 21.30 16.30 0. 40 1 .......... ! 76. 60
2488 L5 0N 3 23. 30 17.90 0.40 |.......... ‘ 76. 90
07T IR 5 23. 34 17. 20 0.60 {.oono.. ... [ 74,20
7 AR G 23. 20 17. 50 0001 .. 9 75. 20
2630 |..... - 11 923, 60 17.10 080 1. 72. 50
2079 WELL s 20 26. 10 19. 50 1.83 l .......... ‘ 74. 80
FOLGER'S EARLY, SPECIAL NO. ©.
[Cane was cut and piled on the ground without cover,]
2203 593 0 18. 60 12. 30 s AR 66. 20
2431 593 2 19. 70 13.70 160 |._..... 69. 50
2470 593 4 21. 80 14. 50 1.50 |.. 66. 60
2563 593 5 29,50 12. 80 Moo bee i T 57. 40
2629 503 10 21. 90 12. 40 2.60 .20 0l 6660
2669 593 20 25. 80 10. 10 ORI 39.10
VARIETY NoO. o1,
2205 584 0 19. 30 14.10 7
2429 | 5y 21002060 | 1530 g 7420
477 | 584 41 P2r62| 1550 ST A 71. 80
2571 584 5 22.10 14. 00 ONRE | oL 63, 30
2631 584 10 21. &0 13, 60 ol >
2667 | < 58y 20| 2449 1. U s
. 2, 11. 40 SRR A Tt 46. 80
COLLIER'S,
9904 504 0 18. 50 9 "
2433 | 59y 2| =m0l 1900 T A Ao
2480 504 4 24. 00 16. 00 3 T e 66,70
2570 504 5 24. 00 14. 00 TR 58, 00
96139 504 10 24. 60 15. 00 17 A 61. 00
2668 504 20 97. 50 he S ek ¥i
.5 14. 90 600 1.1 54.20
LINK'S HYBRID.
e —
2902 31 0 20. 30 . u
2497 | g 2| | 15| OB[-eee.. g
2178 31 4 22.23 ]’,' 80 ]' T R :'L 20
2569 3 51 23.40| 158 T 31 1 PR | (e
ol Vo e o - i 758
2671 31 20 23 80 F.' ].-)9 .......... 1 64. bO
2 15. 30 2./96 |.. 0 | 64.20
\\\ W Y, |

Thinking it wonld be of so

. ne interest to determine the actual difter-
cuce in perfect and fireq can

¢, I prepared table No. 59. An examing-
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tion of this table will show a most astonishing deterioration, in every
respect, in the fired cane. This table will in a measure explain the
great differences observed in cane supplied to mills.
Table showing the difference in * fired” and ““nonfired” cane.
FIRED CANE.

‘\"\'.‘:;'l Plat. | Solids. ;.\‘ucrusv. Glucose. | Purity.
Perct. | Per cent.|Per cent.
740 | 563 | 15.40 8.30 2.20 | 54.00
760 | 544 | 17.40 10. 70 2.70, 61.50
835 | 544 | 18.70 11. 40 1.50 | 60.90
965 | 545 | 19.00 13. 20 1.70 | 69.50
968 | 546 [ 19.60 12. 80 2.10 | 65.30
974 | 558 | 19.90 14.60 |......... 72.90
084-85 | 550 | 18.60 12. 90 1.10 | 69.50
1067 | 593 | 15.40 8.20 3.00 | 53.20
1128 | 560 | 16.40 9.50 2.70 | 58.00
1175 | 593 | 19.40 12.50 3.20 | 64.30
1378% 513 | 19.80 14. 20 0.80 | 71.70
1470 | 555 [ 20.00 14. 60 1.00 | 73.00
1847 | 543 | 18.80 13. 40 0.80 | 71.30
1850-51 | 544 [ 17.70 11.50 |  1.604 64.80
............... 18.29 11.98 |  1.74| 64.99
l :
* Possibly an error in copying.
'NOT FIRED.
73041 | 563 ’ 22,60 ' 16. 70 0.85 | 73.80
T71-72 | 544 | 21.90 15. 80 1.40 | 71.70
851-56 | 544 | 22,30 15.70 1.70 | 70.00
066-67 | 545 | 10.80 | 13.90 1.10 | 70.10
969-70 | 546 | 20.10 | 1290 2.00 | 63.80
975-76 | 558 | ,20.70 | 15.30 1.10 | 73.80
983 | 550/ 19.00 | 13.20 1.00 | 69,50
1065-66 | 593 | 19.50 | 13.70 1.90 | 69.50
1127-290 | 560 20.90{ 12.90! 0.70 | 58.90
1176 | 593 | 20. 90 14. 50 1.90 | 69,40
1376-774 0643 | 19. 20 13. 10 1.10 | 68.50
1471-72 [ 555 | “21.40 15. 70 1.00 | 73.30
184648 | 543 | 19.10 15{.70 0.90 | 71.50
1849 | 584 | 19.10 |  13.50 1.10 | 70.60
........ f 20.48 | 14.33 | 1.27 | 69.60
| { I

Table showing the relative values and position of seed, selected varieties, as based on their
mean sucrose.

Scale. Variety. Sucrose.
Per cent.
B MOTeAN8 .« cvccscdonccaciagosatensa e e ot T Tt o TRl 17.85
B PIanter 8 Friondi.c:siccecccracasccs mesvsoivessshe it a0 REEEE 17.80
81 CollieR' 8. oo b e oo e tnat ot s oion sinio i e o o oo ARG CIE SRS 17. 99
4 | Link’s Hybrid (Plat 27)..c..ccoiiniiinnniniiiiieieecennnns 17. 58
5 | Link’s Hybrid and Amber (Plat 20) .........ooooinniininnnnn. 13, 09
6 | Link's Hybrid (Plat 22). cc.ovvniinniinninnninnn. 17. 06
7] Colman’s CaANO - - ccvececencccncccnnncnsnns P ox ey PR s BT R 16. 96
8 | Link's Hybrid (Plat 31) 16. 96
9 | Link's Hybrid (Plat 33) ... oeniemrmenaii i 16. .l'
10 | Link’s Hybrid (Plat 23)...ooonnnenniniiiniioinanaimencarncens ]13 ‘:g
11 | Link's Hybrid (P1at 20) ..o .cvnniianimnmmnnonimmmanenreeeenens Ligt
12 | Black African .....ceeeeeeeanaenanns so s ool et LK S S G I8 : Ii
18 | Barly OTADZO .cc-ccvvmemmracotecstaocnncocnccrnenansacses ol 16'1‘54
14 | Varfety N0. 160 . .o ccbacet.eaanaosaibosager s serc s cERRRATRETTo: 504
15 | Link's Hybrid and Amber........ccovemmeerrommmmnennsesen es 1 2
16 Va]riet I;[o. {61 ............................................... 18. 15
Tolger's Karly . .- coaeeencneennn. sobsentadben s tho ot g dushas
%g }l‘in ' Hybrid and Amber (Plat 79) .. ...cvvoecnnezermmmnneens }(53 gg
19 | Link's Hybrid (P1at 25) .cccveuunnnrannneeeeenmmnreenecnes 15e8
20 Link’sHybrid(Plnt;»04)..................................:::: 18:€0
21 | Wihiite India and Orangesssd.eses sSCERERNSEER S0 R e b i 15 74
99 | Tink's Hybrid (P18 100) . .2 - 9ssbettiiias sstn o = 1 1 et rnill 15,50
23 Vnriet,yNo.llt)....................-----~--::::: -------------- 15. 38
94 Variety N0, 113 -<o.cacones ecesensns in SR Ite 00 0l MR RIS 14.10
DS MEATIFRATIDOT - v's J2 45 s wa'c o o2 26 e Rn <EE TE0RE 2
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Table showing the velative values and position of seed, selected varieties, as based

mean purity.

> 1t v
Scale. Varicty. Purity.
B B S e _‘.i- ?g
S G N {95, 99
Sl o e T T TR N 4. r
| D R T T S S S S L0 88
2T T R e S . | i ;;
T ST larmerm e eene e ' ‘. 15
IR d (ETaE 96) 825 8007 T Tt e e e | . -
8 | Link’s Hybrid (Plat ) e A IR S S ; i :r
e T N . q';
SRR REIGSIRIDI S, £ U S T s, l 76.90
11 | Link’'s Hyl»rid 101341 PR BN T o S S | 76. 85
o 1 e Y R i e P v6. 83
13 | Link's Hybrid and Amber (Plag 20yl 2%, 37 T 6. 75

14 | Link’s Hybrid (Plat ) 4 S S 76. 7
O T S g OSSO 76. 61
e AL EO R e 8 N SR SOOI 76. ;»9
17 | White India and 8 A L ':_Q. :»!
e (T R e T A T AN 76. 25
20 | Tink's Hybrid and Amber.. . 21112100000 6. 25
20 | Link’s Hybrid (Plat ) Pt SERR L VR DS, ZG. ‘."_.!
21 | Link's Hybrid (Plat (£:))or e 2 R SRR 76,07
] s R T TS A NI | <t 6. 05
23 | Link’s Hybrid (Plat 88) et R 76. 02
24 | Link’s Hybrid (Plat 504)..c..uceccnceri i NS 76,00
IR TS 2L TS SR Sty i, 4 75.99

Table showing dates at which the various varieti

es reached their maximum sucrose, selected

Jrom average anal ysis,
' Scale. Variety, Date.
e S AP N
3| poramber..... CONPY Sept. 20
2 | Folger's Tarly iy N e Sept. 20
TR ol Sept. 20
4 | Kansas i T Sept. 21
5 | Undendebnle i G R RS e | Sept. 21
6 | Chinese R N i bt | Sept. 23
7 | Link's A M Sept. 24
O inarat ate. LI T e Sept. 24
9 | Sorghum Bicolor.. . /" L TRt e i R A (L | Sept. 24
11 | RS- oee | Sept. 25
1 L e Sept. 25
12 gL 70 -l Nept. 25
AR -] Sept. 25
b O i Sept. 25
15 | Link’s e SO LT s Sept. 26
16 | Variety [Rto e e D piediiud, oL e oo Sept. 27
17 | Link’s Hybrid and O A O S O Sept. 28
T S Sept. 30
e R NN A A Sept. 30
o R A Ak PRt i Sept. 30
20 | Golden Vi DS NN U P o e K Mg Sept. 30
21 | White Mammoth T T G il Sept. 30
22 | White Mammoth and L T L W s Al Sept. 30
23 | Indiaand N A A Sept. 50
T O o Oct. 2
26 | Wl omaiyy o eide LTI et il Oct. 2
R LT L 06 i i e Oct. 5
LB O™ e T ) Oct. 14
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Table showing the relative value and position of varieties as based on the analysis of an

average sample with maximum purity.

Scale.

i

D00 =1C3 T GO 1D

27
28
29
30
31
32
33
HES
35
36
37

Variety. Purity.
Variety 160 ....ccccccccesecancccnccscccsacsosacecsdacsnsancse 84.50
Link's Hybrid ....ccccceiiiaceenaacaiocieccaccccacscccaccnnes 81.70
Link's Hybrid and Amber .c.cceieeieeeeiaeiancisaceancccccess 81.30
Undendebule (No. 2).enaena...s RO T {2 D PRI 81. 20
A I . DR R s L SRR St len e sa socatien 81. 00
MOLOANB . ccccarsanbnssseanadsanteliaat e slns SRttt 80. 80
CoOlmAN'S CANG. cccceecceaconacsasasasaassnasisassasirssasbaousess 80. 50
KansSas OTANES «.cccecceeceececsenacscsssasssanscscssssanascs: 80. 20
White Mammoth and Orange. ... ..ceeeeeiieniiaanecccnennnns 80. 20
Planter's Friond........ccccccaccccsscssecscsaccccscscnccaccse 79.70
White Mammoth and Link’s Hybrid. .. cooiieiaaiiaaianeeans 79. 50
Blaok - AfrICAT < cccccccceacanacanssosscaniahosiseaciastssioeeesalls 78. 90
Varioty 161 . ccecccrecrcccceccscssnanuasossenaaccsacadnanibos 78.70
Link’s Hybrid Crosses. ....cccceeeeeeacccecessasnaccocaccencecns 78.70
Varioty T18.....cccoaicccncconcaccnsdassandveshopcosnosusnsgns 78.70
Barly AMDeOr....ccicveciaitscatavasccsncsaacacsnhstoscasbacin 78.00
India and Orange.....ccccceeeecancnaccccccccccenccaccacofSin 77.80
Golden OrADZO..cccccecccccccasssanassssssasscnccasasssss NN 77.80
Folger's Barly..c.ccceeceecanccaarsasccascscensascnsacsias Wiy 77.20
Early Orange ................................................. 76.70
MoIean’s NO. 1 ccveerececeaceccncecasansseneccen-gdiiin...... 8 76.20
Variety 110 . coccediciacivaseoncionarsinse cnasssesc MEEEEECEY 75. 80
Seedless, 106 170...cccccccccacccesecacacacansssgs--- N LAGNY- 75.70
Chinese Imphee.....cc.cceeeecccaccccccas. K. ... . ... P--- 74.30
Link’s Hybrid and Orange. .....ccceeeee . OG0 ..o .00k oo e et 73.90
HONEY DOW «cccuuceneerncncnnccccoscosglRecc N - JPeceeees 73. 80
Collier's Special Ubehlanf ......-.-. .- CAPR--------- 73. 80
UDSRIANAY. ..o oot cep oo Bondil . A0 S0 REE SR S e s L LE AR 0 S 73.70
DeRAGMUEKR. - « « Jaeiin o bR e . S e LA 73.10
Kansas Orange aud Link's Hybrid....c.c..c oot iiiianaaana.... 72.60
SOrghuin Bioolor i et R e Te e o e T e o 72.20
Reversion of Amber and Link's Hybrid.................. ... 69. 50
Link’s Hybrid i anaimein. Lol cadescb Gearicf thioabhiJelih SRl 69. 50
White Enflold in. . $3 bt i coodladie o Josir s SRR NP s s 32,80 |
Giant Honduras...: . i o L Taas S oy 55.50
Ufatane. . .c-s~<tt BT 5 gl SEC SORRE 0N o oo SR SN S S . 53.50
Alaporo Jooar ... (R - - - -ccaicscniacataiaaacannns 53. 00
HonAuras. .. - xtn. - SR - - - - - decicccticacocoaansonacnane 40.10

Table showing number of days required for each variety to reach 11 per cent of sucrose

Scale. Variety. Daye. ’
B BEPNRMDLOT. . . . ... ccococenmanananccacnasancenccioacciiaass 193
2| Folger's Early - - ....oeeeceemaasanaasenneetuacenceccciecocen.e 193
3 ["Link's Hybrid and Amber - ...cccocenmcannaacaccccsncncaneee. 193
4| CEBAN'S CANG. .« cveosnsacoccsosanaasansctansancodinacioesianct 133
A Minese IMPhEe..ccccceeeaccacecsncanacannscacancceccnoocreces 134
PV arioty 160...cccoceneeennoocoseesanaaaanoeonsconeiaciaccoonts v 1 r; 4
O Black AfriCaN... cascoceaccsccscscsacsarccsaacecacccosocsontss 135
8 | Varioty16l.c.cicacanceacasnsossacanadansiansasadnssat cliuaytogy 135
9 | Collier's..-. cosnemastessensennntasieinds e dhist tAREER R }3'{'

10 | Link's HYDIIA ..o .0oaie oo osnssosceasaanas o labil wo il ot i1
11 | Link’s Hybrid Crosses......-..cscececesaccanccossassactsnss 141
12 | Dendemukn ... ~oasetvasensasna s R o R R Yo “:
13 | Tndis and OPANEO « - cccccasecasccsionccesencnbonganasfafones os -
14| 'Golden OraAngas. i-ods- i aas HeEgane o8 o o e e R R s
16 | Ondendebule (NO 8)-...ccccncasanceccmaransssqsension st iy s
16 | White Mammoth and Orange «.....ccceeiveeaceseennanmneses 14
17 ]‘]anter'sl“l‘iend-----------------------------------::::::::::: 149
18 }IoueyDew...--------------------------------:-.-: ............ Tty
10 || AFIBtY 120 .Lossanvaan oot Sobhe SRREEi R il L ChRUNRCS S48 160
100} MOTBANE 5% s 304585 ceveads o or o o R ERR ol A R A R 160
20 SorghumBlcolor.---------------------------- ................. 150
91 | Varlety113. . ...« sdadsnciaio- bécemonne SR Sai it d M L o) 159
59 | Link's Hybrid and Indis.....c.c--cceam=teas it Po i e o T 0 166
23 Ubehlafin - sob sk - - -S=supstpsae nsns F a0 T (G TS LU Le 156
51 Collier’s Special UbehlANa --o<esss- < Saesf i s ToL S ot 156
o5 | Seedless, 1ot 170 . Js-esema=tat ity s arioctit R
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Table showing dates on which the variety veached 11 per cent sucrose.

Scale. Variety. Date

- Aug. 18
LIS L A s T e t:::—» 2
2 | Link’s Hybrid and Amber..._... . /77 iiormieemeeeeets | Aus o9
g L R Aus. 29
O L R S N OUNSRN | ‘Aus: 29
c i N SN | Aug. 29
S e L A AU | Aus 29
21 Ve L e R R ' ;t‘lﬁ' 1
L R e | Gkt 3
S e A R S l ‘\'ul»t. 3
9 Variety et b A T O O ( -\.Pl.'- €
oL e R L .S'(-l)t' 2
Pt ‘S«-l't. 7
P PRI Orttgat . S, 8, . o 10T T s nee e enes S '} t 12
18| Link's Hyheid Crosses........ ... o o o iiTnooomsosseseses ‘\":l:t. 3
PR EDOEIBIEIVIEIARARERRYS § - g2 (077 7" e e s & el 4
LA O BRRTIANASSEINL Sp2_ | 10T T e s resaas "‘~pt' o
RO BASIABURISING. 2.0 ... L. DT e ees :a‘pt- 7
VA SERTIIRENL B B2 0 e oy T s e .\'t pt. Te
L A I -\‘31)(- h
PARSOTRINO Blcolop s, ... L., 1] T e e ee ol l\‘:l)t. N
ISR AE, 2 e L e e Irmareeeeae .‘Lpt. t:
21 | White Mammoth and B ek o s o e e o i 2 Sept. b
o | N A O I A Sept. o
23 | Collier's Special Ubehlana........ . 000000 00000 @ imes - Sept. b
a¢ | Ubehlana........ ... . Il Sept. &
| SosdleRy, Tot 170"..... .00 l00 1T N Sept. 2
26 | White Mammoth and Link's Hybrid........ ¢@... Qo .. Sept. 24

. . - - . - - - "d
Table showing dates at which the various varielies reached their minimum glucose, select
Jrom average anal ysis.

Scale. Variety. | Date.
1 | Link’s Hybrid and PR ... Sept. 21
2 | Chinese {mpllee .............................................. Sept. 23
3 | Link’s Hybrid and e S Sept. 24
4 Ea.rl{ e e Sept. 24
5 Sorg S Ry L s e Sept. 24
6 | White Mammotl fr@ink’s Hybria .. 0007000 e Sept. 25
8l Vo R o g e Sept. 27
8| Variety@le, .. 2V TCcC WP TR 1S e 50l o b d Sept. 27
9 | Undendebule R L R e Sept. 28
10 | Golden i TR O R i o Ay Sept. 28
TR -+ - eeoonere oI Sept. 30

12 Folger's T ) S A ot Sept. 30
B | T Lo LI e Sept. 30
B Vo brid. e Sept, 30
15 RSt Sept. 30
N YA Sept. 30
R T s e e e T e, Sept. 30
e O Sept. 30
18 | Link’s Hybrid CERORREIRLT . co L L raenagthe sk Sept. 30
SRR . . oL o 2 T gttt el vt Sept. 30
20 | White Mammoth and Ly i R A e S p i b Sept. 30
21 | Kansas Orange and Link's Loy T, ORI i M ey Sept. 30
22 | India and T R Oct. 5
23 | Whiting’s B S Mt Oct. 5
24 T kgt TR s Oct. b
A A O o S e Oct. 6
27 | SapbHonduras .. |_ 111 e DL Oct. 12
At B . Mt e St Oct. 14
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Table showing dates at which the various varieties reached their mazimum purity.

Scale. Variety. Date.
1 | Link’s Hybrid and Orange. . . 82 e sd e S S Sept, 21
3 1 Chineso IMPhes ...... o i i donss oot ol o o e e Sept. 23
84 Sorghum Bi0OIOr cciccsieaadasusencnainssibasbeuesisn seaei NI Sept. 24
4 | Link's Hybrid and India. ... 00000l 00 o oo S R TR Sept. 24
O | Barly Orange...cciiei-neddiadidddolive s st Son T Sept. 24
Oa] Coller's.....cnaieaiidan dadedouaslins adyos « oo AT Sept. 25
6 | Kansas Orange and Link's Hybrid .......ccccciiaeieanennnns. Sept. 25
T | Seodless Lob 170....ccccecanceceadads e i id. o SN Bt Sept. 25
8| Variety 118.....ccocaiaaiianeas sadiilis Sock SO0 SERNNEEN Sept. 25
O Link's Hybrid. . icccesicvcs sonmonioun @t i cose Setiuntsui R Sept. 25
10| Link's Hybrid Crosses .....:...... .00 5 SSEETIRITNE . Sept. 26

11 1 Variety 110: .cacisas dudniiosinsans iasinst IS I ES SRR Sept. 27
12 1 ' Barly AmDEE. .ot cccocscsent s inmiyrsiists L anr A SR Sept. 28
18 [“Whiting's Enflald . .. .c.cacin i i sl i L S0 o & s SR Sept. 28
1441 Undendebulo (NO. 2).c.ccccccaccnssbcetsconsnssasosttBieyauthll Sept. 28
1O MOLOMN'S . ocvnisnssociaoniasvennsieulivecdvas poberiiter U Sept. 30
10 | Folger's RETIYE it des s sisasnsannsntse skl tine L SIGE ST Sept. 30
LR AL s (g0 [ RS RS A R PO IO SIPRIPU L L) = - hisq sy Sept. 30
17 1 DenAGITOKR " vo i b escrnissss ol inis Subss bhasdsi cas ST RIL NS SN Sept. 30
ABIE UDODIMOMRI . « v osiaiisnntssnssoneetiihsas Vs omitos s §0) UIRES Sept. 30
10N GOIAON OPANGD < < ccvicreinrrasatstnosssdtitdasobsioe ity SRS Sept. 30
20 | White Mammoth and Orange.......cccccicceecenne ... D Sept. 30
21 | White Mammoth and Link's Hybrid ................... 00400 Sept. 30
331 ULatamo caidsebisiocisaiettoniiceeadam NI AN DGR TE Oct. 2
38 | Honey DOW: ic.bittesanesiodisssasliosysnsssssiiiiin e SN Oct. 2
4 | PIAb Orenvviiten ansinnthnimaiiotee st ol ans itss- U VA Oct. 4
25 | Kansas Orange.....cccceecceeccccccccccccs s P e -- Oct. 5
26 | India and Orange.......cceceeeecccccceosllBecr: Beoe eeecse Oct. 5
37 | Giant Honduras.....c.cccceeveeeececeen o - P eennnn. Oct. 12

Table showing the relative value and position of varieties as based on the analysis of an
average sample with maximwm sucrose.

Scale. Varieties. Sucrose.
Per cent.
MO AN .. PR S o s ST . < oo oo ccdiassdncebetetoonesiensnted 18. 90
BN Ol O S I T . o o oo cl e oo nnote & aldm acle e s e ers ol ve ookt delot e, 18. 30
B A I L I T o N o e I s Lt g 17.70
LM i T LT TPUT S  O S C e g 17.70
5 e inkIngeyOrid CINEFOS .20 2. o s - & St i g o 17. 60
6+ “Indiaflind Oraggef....... .00 Wi A Il NN To0e - SN 17, 50
T VariQERI0]. . B .. caee.ooo o ao it oay R R 17. 30
8 " BNt ............... a0 b s 0 TN I R 1710
0 N U, . ........cccoocniuinnadionan byl T T CEENN 17, 00
1080 Vol 113 ......ccoccceecososaasndatoniiact. . ob . SO RN EE VR 16. 90
FRRMCLOPE NO. 1....cacccccceconcaccrccccacsccacstinsenencncans 16. 90
12 | Folger's Barly....cccuouuenmmmmmimmannimaaaaiia ., 16. 50
13 | Seedless Lot T0 . ...ooneemnenemnnn L 16. 50
14 | Link's Hybrid and Amber.......cceeeinaiiaaaii i L. 16. 50
15 | Undendebule No. 2. conomnninniinnniiiiiiiiaa 16, 30
1@ Variety 160 .......cccccceneccecccccccccccccnccccacccaccccnaan, 16. ;0
17 | White Mammoth and Orange .........c..ceooniniiiiiiii., llt_i. 20
18 | Chinese Imphee ........ccccieececncnnncniiacecacacenaacaan.. 15. 90
19 | Collier’s Special Ubehlana. ... ..ooonomnimiiionineianinnnan :5 gg
20+| Black Afri0fD cqceccocscanaencotoneadions It Sotnier s S TR O ],,: 50
21 | Xausas Orange ..c.ssssaseae 3R R b bt it L i 1540
22" TRT LY A DIDRY B e S E B e o R e el | o (Lo W Z e 15. 40
23 GO]('].et'n (;;8";:0 ......................................... 15. 30
._.______...: ----------- i e e e T S o,
:22% ‘Y‘g}:;?e"i\{nmumth and Link s Hybrid .......oocooiiiiiiinan. }i gg
26 | Link's Hybrid and Orsnge - - e i L S
37 | Thalana. ..o -0 o e 1460
Sorghum bicolol. - - - = SRy v el SRR W 14. 30
§§ Kansas Orange and Link’s Hybrid .........c.cc-00ooeeee 14,10
30 Domleml;lkﬂ------""""""‘”':jj ........................ %g.gg
31 | Honey Dew .....cc---= o "o R e PN R S 2.
Jink’s Hybrid and India ... ..o -~ Lot et t ] 12. 80
g% }{m}(\):siofsl to Amber aud Link’s Hybrid. . I AT S e Y 10. 30
g1 | White Enflall . ;a..5oc-88aaBie st =a g in A S wuls A NN 8.50
n | Giant Homlllms--------"""’:: _____________________________ 8.40
88 | TUfatane. . .-.cecoeeoconemme s m oo e SR IS0 S S (i
87, | . AJADOTO JOOAT oco-ods= o cmente st ari ol Rl RN (o ol N .
38 | Honduras .....cceeee===""""
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Table showing number of days required for cach variety to reach a purity of 70 per cent.

Scale. Variety. Days.
l
LI R A e B TR R I 138
2|1 TE Y U A et R 139
] b 1 S e R A 140
e L e 140
% | Amber and Link's Hybrid...... ... .. 7770w 142
T L e e e R SR H-r!
Lo R NSRS ' H-:
R b R O e S S 145
C T e R R S R SRR - 145
L s U I T B R LD T 0 B 5 0 s il s | 146
11 | Undendebule (No.2)............... . . o 77om=mweem--eeeeeee I 146
RO A RS O Y S w e e i [ Wigeig LD B 147
LR TS R R S e S 147
R RN andl Qranges. ..2.. . ...l I ITTT e 149
L L T L R PR U ON I SO 150
'O T e N RS P i - A 152
A e T N N O ¢ S 153
ol Dl R SRR 154
R e 1 R R 154
L e N R SO 155
G I A T A R T A SRR 157
22 | White Mammoth and Link's 16, 1w RS CETECENR . | 158
22 | Sollier’s Special Ubeblana..... .............ocoooo2227220 N0 159
24 | White Mammoth and Ag a4 A SRS OUGSS MtT 159
L T T e W oM 175
Sfonoy Dew . I e 178

Table showing dates on which the variety reached a purity of 70 per cent.

Scale. Variety. Date.
S nGiumese Tatphes. . 200 0 s sl 4
2 | Banty dmber 1111111 gyt | Sep T
T I S N e s Sept. 9
§ | Rk African..... gl IR "7t noe e Sept. 11
5 | Amber and Link’s DR ot T e Sopt. 12
7| Yociety 160.... gy NG 1ot eses e Sept. 13
U TRITY it A Sept. 13
S| Vaciety 161. QW . 1T @ Tt Sept. 14
AT e, G R et LTI T TIPSR . ¥
10 | Planter's Friend

.................................... Sept. 15
11 Und_emlebule Noz ......................................... Sobt. 15

13 | Coltierfl . " o " ~o----oeeneeoe LTI St 17
13 Imktulmd ..................... ‘S'o})t: 18
14 | White Mammoth and 00 ir st BT it AL I lSvpt. 19
i Ty A A bk e SOOI Sept. 20
T T O i R ot L ST SR ;d{:tz 20
JRpSeetIongst 170 11T It N I T e S S e :qt‘l‘t'- 20
T A s A LTI P Sept. 21
19 | Dendemuka rit LS N e S et Sept. 21
B EQPY Orange ... . 00 o itroereesreemeenn L. Sept. 24
21 | India and i o T SO et L b LT STIITTEE Sept. 25
225 ollier's Special Ubehlang, .. 27" """ ===*=*==rs-rrernceens Sept. 25
& Golden Orange. ... .. 0. o T iT sne et Sept. 25
24 | Ubehlana SRR BT 0T T T SeR R et vl L s :Sopt. 30
25 | White Mammoth and T,inlc's 500 5% 1 N P Ay et e i Segt' 30
D | HoneyiDew....._... . .- 0 YIC e coaal e Oct. b




Table showing the relative value and position of varieties as based on the analysis of
an average sample with mininum glucose.

Scale. Variety. Glucose.
Per cent.
1 | Varioty 161.. ... 5. s camsss s sonten-mahors et it oSSR SR | 8."3
3 | Link's HyLrid . .. ..« cavtose-tsalesaace. o aaads g D ‘ s
3 | Link’s Il\ln T CEOSEES <o nisneas s ddsnnnsvewasaoobvbsechgtimes U. 50
4 | Chinese TmMPhee - ...ccocedassiaciocoosansia e spass s sns o 0. ~
5 | Variety 11... ................................................... O. o
B | MOLORN'S <. ccceoorennine sy Bidoafiosaabiogniie'ssasaifieen sttt \ o 2;0
7 | VArioty 160. ..« c.io.idesen-anbiiiabcesds s cibe o B L ‘ e
8 | Colman's GRIO. :::iestianss afidmeicinse acsinis =< 4= o8 FEPEEEIEREEE EE U. o
0 | Colliar's .....i..5- TRV EITRNT L, § 30 BB G B el 0.:10
10 | Tndin and OrADZe..c-.ceceessescccesastesanstisposmbosyninses Yo
11 | Kansas OraDfe - dea22ccevdonae - apdt Bingdis- oo s o N e 0. &
12 | Varioty 110 .. coveeneann.ss 37 e AR A TS L bl sles oo malels Se © oo sininly - .40
13 | Blaok ATIIORN .. .ccasseacssessesdboeyoosus s Toubsiansiseoh tny 0. 34
14 | Planter's FrieD..ceeeeseevesasacssacscascscncscscncsessoss oy 'S
156 | MoLoan’s INOKL. < isdesanssdassysdbens vosigedsitos §oashh e REsaill g 0.40
16 | Link’s Hybrid and Amber....c.ceeeveeeraracrenennanezesssss | 0. 3
17 | Sorghum Bicolor ...cccoceececeacaeccreaonaccenecse (IR \ Ves
18 | Link's Hybrid and Orange......cooeeoeeereananeseeqaraiass 1 el
19 ' Farly AIMDOr..cccoeaceeccascccansiononccccccnnacscces PgPes o '.—:(,
920 | Undondebunle NO. 2. ccceeeacaacacniaccscassecnccocsconseag 0.;0
2] | Early Orang0.ccccccecaacsacsaceccnasecsccco- @l - - - W ‘ . 2;0
23 | Goldon Orange..-ccccoececccccccssasascecec. - UGN~ "« l'. o
23 | White Mammoth and Or: 10 caccecennn g AP IERP- - - - - ' (’. 6
24 | AlNDPOTOJOOAT. - ceecrcceenccaccccocneedillcce - Wooeeens | 0.70
25 | HONOY DOW.-ceccaccccancsamcsscsassn- PR ... N a1 I 0. 70
26)| UbOIANA -..ocoeneennanrennenconee o SRR Q- o oomene e 0.70
27 | Tolger's Bar 19 s itap daine 5 nia JAN AP .....ccc--.. 0. l‘U
28| DAndemMuUKA. o e evcceccccccccascnccoc R . ccQW-cccacccncancns 0. 80
29 | Seedless Lot 170 . ....oeneezeeoceess o uamuhiceeeeieeeiannns : 0.90
30 | White Mammoth and Link’s Hybrid. .. .oooooiiiiiiinnn 1.00
?1 Collier's Special Ubehlana. .oooo.oain. MRS Y, SUR RS e pdd e 1. 00
32 | Kansas Orange and Link's Hybrid........oooiiiiiiiiiiiinan 1.20
88 | Giant ORI T D e L e ads dye s o 45 1.55
84 | Fondiiras i amim Sl Woen W SIaEaR S i el ks 160
35 | Link's Hybrid and India .. ....oooooooiniiiniiiiii s 1.60
l 36 | Roversion of Link's Hybrid and Amber......... ... oL, 2.20

Table showing the relative value and position of varvieties for the past four years as based
on the mean of their maximwm sucroses.

1888. 1889. 1890. 18901.
Mol:m
. dal. > Y 2], M-
Varicty. u];;‘\l'o Su- alt‘ﬁ} e/ Su- nlsn(\lo Su- .x](‘n(:]o | sa “l;;".o
posi-| erose. | posi-| crose. | posi- | crose. | posi-| crose. | POSF
tion. | tion. tion. tion. tion.
Per ct. ; Per c:). A 1 ’]cr St) Per ct.
ustralian)........ 0 0 b. 28 1 16. 40 1
]x»r{:rrff{‘; e 0| 0| 1| 1554] 1| 15.83| 2/ 1590 2
Collier's (Undendebule No. 1) . 3| 12.31 ' 4 14.91 | 11 15.95 81 14.80 3
Planter’s Friend «...ooovvenes 41 12,15 5 }4' i: ('; {i 2;3 i ;-’ gg -
Colman’s Cane -cceeeeeesennnn- 0 8 g ]g- Z_‘, A B 14 ]‘4" 10 g
YarlotyuaNo,hiao: sok des aeenas 2 ol ol 14.23| 14| 13.55 6| 1500 7
Variety No.112..cocenee T b O P B b 7| 1485] '8
Link's Hybr ld ------------ R 0 l"‘(‘; 51 1478 6| 15.16 5| 15.04 9
Variety No. 208 .......c---z--- 7] 10.66| 20| 1102 8| 1412 10| 14.60! 10
Folger's Ear ly ................ ( 10. -9 14' ‘)I 19 j'i. 36 9 ]4.80 i 11
Black African......c-ceccccne- 9 % 13 13 84 0 1l'o'g 11| 14.60 | 12
Variety No. 161 <. .ceneeenne- 0 X "0 o| 13.64| 13| 1430 13
Undendebule (N0.2).ceueennn-- 0 9 0 13.81 9 14, 03 15 14”10 s T4
Chinese Imphee ........ ..... - 0 0 ]g 14' o= 10 ]';' 89 ]:3, 14.50 | 15
Variety No. 110 ........cccne-- ! 2 8| 12.12| 16 1350| 18] 1360| 16
Farly Orange......ccccvae-ee-e AR 48 12 | 13 81 0] 10| 10| 1380 17
Vardeby N0 o e 5 ol 15| 1248| 35| 13:56| 17| 1380 18
Golden Orange .--..---------- 0 ol 18| 12.20| 17| 13.46| 16| 13.90| 19
Dendemuk@ ..ccecceecoccoccces 11 13.10 20 | 12.03 22 | 12.561 21| 13.00 | 20
UDORIANAIES, <56 s <ov He 6| 11.00 0 0 24 | 11.47 20 | 13.20 21
Honey DeW ....ccacecsms-scses 51 1161 16 | 12.43 21| 12.80 22 | 13.00 22
Sor. hum Bicolor....-cc-=c-x=- o| o50| 20] 11.60| 20| 12.84f 23| 1290} 23
Early AmDer...coeecemeesssss® y = A
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Table showing relative value and position of varieties for the past four years as based on
the mean of their minimum glucose,

1888, 1889, 18900. 1801. Mean

‘ & rela

Varicty Rela- | Rela- Rela- Iela- ’ tive
3 tive | Glu- | tive | Glu- tive | Glu- tive [ Glu- posi-

posi- | cose, posi-| cose. posi- | cose. |[posi-| cose. tion.

tion. tion. tion. tion.
Per ct. Per ct. Per ct. Per ct.

McLean's (Australian) . ...... 0| o 0 0 : 1 .52 1 . 0D I
N o T T 0| o 1 .45 4 2, 67 4 .81 2
Collier’s (Undendebule No. b1 % 1 .73 6 .75 2 .59 R .90 J
Colman’s Cane.................. 0 0 13 1.15 6 .84 3 .78 4
Variety No.350...... ... 2" 0| o 0| o 10 .04 5 .83 o
Link's Hybrid..... . .07 3 10.6 6 65| 13 1.15 6 .83 6
ity iNoNT10. 20T 0| o 7 .76 9 .04 2 .62 7
f|eViaxiety No,160.... 0" o707 0 0 3 .61 3 .62 14 1. 02 8
Chinese Imphee... ... " """ 0 0 4 .61 5 .78 15 1.10 9
Wikriely Nos91 ... . . 2207°" 0 0 3 .59 G .84 16 1.18 10
VExioty No,112 ... .0 T 0 0 11 1. 08 13 1.73 3 .74 11
Sorghum Bicolor edersi ATt (L W 0 0 0 .90 11 i 06 0 .90 12
Variety No.208.... . - - o°°° 0f o 0 95 8 80| 1 07| 13
ndendebule (No.2) . 7777 0] 0 0| o 12 110 10 02| 1
P ant(:rl’;a Weienid £, . 10 51 L1178 15| 1.47| o L& [ 121 100 15
ALy, o AR RS E 0| o 0| o 41 1300 13| 1.05| 16
Golden Orange ..., ../ """ 0 0 18 2,04 18 1. 70 7 . 88 17
T e SN 0 o 11 116 gl 1R 17 1.23 | 18
Ez‘x)rg LT R o] 28 14| 125 S 50| 186 19
L RS g G PR 6 z ”, 9 r ( 35 2(
L ] ar S I 0 z) 5 ;g ‘l'. -‘)r‘ :l; -]»' r{:: ']).[, } "£4’ | 21
Black African.... . 07770 0 o 8| “@b Ts 132 18| 15| 22
REIROrange..... .. 0000 0 280 20| S5l 2] B kanl| %

Table showing the relative value of varieties for the past four years as based on themean of
their maximum Dpurity,

1888,
883 1889, 1890, T N
\—“\

p l rela-
Variety, }i‘;l'(‘) It‘lc‘ls Rela. | Rela- tive
posi. | Purity. posi. | Purity.| tive Purity.) UV¢ | pyrity, posi-
t L YOS8]- Y posi- tion.

ion, tion, ion., tion.
L e | L
(:l'fofigia,}-s (Australian) ... 0 0 0 0 R ey 1

n'scane ... M . 8 . :
g‘;]:ilee{'s I{J_Und.(-mlebule No.1)., g 7?. 69 ];‘ 32 3.’; g ;2 = g 7:‘;;. gg g
Varioty No/a0g 215~ 0| "0 Sl sl 4l el o ias| 4
R 0 IR E R
Variety N 1170 ¥ ~----- | 200 31.79.00 [ 16| 7177 11| 7335 7
VarietyNo. 450 007" e 01 o ] 81 10| 75| ol 7890 | M8
lanter's Friend <« - """ lhettao| . 18] 70} 7| 543 8| 75.48| 9
Folgers Barly ) == "o T 830 11| 76.08| 13 71.49 | 4| 75.08| 10
'hinese A5 S ol ot | 14 7835 g | g4 o 12| 73.30 | 11
Black African ... -7 cccc b 91 76.38 71 74.90( 21| 69.00| 12
Variety Ngr1eo. - " "=""ce-- gl 40 100 76321 19 70.73 10| 73.70 | 13
Golden Orange ... " """t o QT § 41 49| 12| o4 05 19! 71.20| 14
Early Amb B0 feccenies-... ... 6 66. ¢ 17 | 72.60 13 | 72,64 16 | 72.00 15
ong T L B N A R 81 83.34| 13| 730¢4| 10 .02 15| 7220 18
I)endgmukn """"""""""""" 31 70,00 0 0 21| 68.07 17| 71.70 1
DEGIRINORE . 7 s, LY e-r- V 0 16 | 72,78 11 | 74.44 18 | 71.60 18
arly Orange.. . 1777 R ollh el 50| 9181 23| eoiog| 20| 6910 =
""""""""" o : 0.55 15| n7o. .20

SR L TR S 0f 0 I nsaon) & ) aor g8 Lo
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SEED HEADS SELECTED TO BE PROPAGATED IN 1892

SARLY AMBER.

Parent
Serial
plat. Plat. N Date. [Suc . r
N0, ate. [Sucrose.| Purity arent J 7
______ S plat. Plat.| Serial. | Date. Sucrose.| Purity
(*) 36 1 Per ct. gt
. s Aug. 24 14.9 =5 o) A - | Per ct.
3 B 51 | Aug.24 | 13.2 75. 30| el TS Sept. 1| 141 | 75.30
. 36 o | ane-20 ] 103 | asoll it 160 | 504 [ Sept. 1| 14.2 [ 75.10
(‘) 36 87 | Auc. 25 O, & 75. 80 (") 169 508 | Sept. 1 15.0 o
(&) ) a4Q 8- &9 13.8 0. 60 2 * 4 S O 7h. 80
169 «
*) |l") 248 | Auy. 28 13. 6 75. 00 2'; :::(: 631 | Sept. 2 14.0 75, 30
i 256 2 9 o 49 % ‘ it 636 | Sept. 2 ‘ oyt
(|| B AER | | wel o oo | oo | Sept 2| 11 | T
0 | - 258 | Aug. 28 il BB e ] 517 657 | Sept. 3 r .
f:; }?g 305 | Aug. 28 ::; ;‘:}:" (*) | 60| 1588 s«;,t. 5 :f‘} g;':.‘;g
. - 317 | Aux.os| 139 | 76.8 52| 58| 1605 | Sept. O 76. 1
() | 57| o[ Gee ) B2 [ ool (o | 0| 10 St 2 15s | T
Rtatlieoatl 900 [ Sept. 1 | B B 1769 | Sept. 5| 4.8 | 77.10
:*; “:9 381 S“lit. 1 1:;' ] :.L- 90 | (*) 169 1775 Scl)(. 5 14. 3 76. 00
S 800 Seot. 1| 137 | 7. 10| (%) | 169| 1786 | Sept. & 149 | 75.90
* 169 394 | Sept. 1 13 9 77.00 (I (%) 160 | 1800 | Sept. 5 14 4 e 40
R N 420 Sent. : 5 " ".'. o 3 69 1808 Sept. et r.
ol B m B8 88 G ) B
(*) 169 424 Spp(_ Vl ]:;° ¢ ,‘_': 60 | (') 547 2706 S(\pt, ] ]’,6 "6.
* ]69 "2(\' Q(- f. :.:‘ ‘0. 00' (*) 5—‘7 "7]-‘ \'- t. 8 .."n) :--'80
a8 B iE | n AR B i Gl E ) e
: 69 vl vty 3.1 75.20 * t | atner | TSI . 75. 90
(el 1601 - seesl SOtk Ll 18.0 ol 547 (2834 | Sopty 8 ( 14.6 | 70.89
(i) 165 hupt 1 13.5 o ( ) 047 2870 h(\pt | 15.1 2y 3
. ADe (AN nd'7 QLD « - > S
*) {gg 490 | Sept. 1| 14 3 .-(r. 01 (%) 547 | 2882 | Sept. 8 Bl :-.(-: ;3
) | 16 191 | Sept. 1| 140 | 7. 60 || (%) |/547| 2023 |'Sept. 8| 1 7 | s
* 0 492 | Se t. % 0. 30 () 169 3955 | S . . 75. 00
f& 169 4903 é(\;;t. i 14.6 | 75.60 255 | Sept. 8 | 140 | 76.50
5 : S e 3.5 -
169 407 | Sept. 1 h’g ,:_ 3 f‘_»g SR OL W - < < << cocasosiass 14.18 | 76.25
EARLY ORANGE.
15 | Se 9
103 1] 417 | S pt. 12| “15.54) . 2

. 7 | Sept A 0. 20 102 | 55 - 3
103 | 1| 522 |Sept. 12| 196 | 7780 10 o Ry [ 4 R L MR A
103 1 R0 pt. 12 15.5 77. 2 | 552 | 12514 | Sept. 22 :

103 1| 5424 |Sept. 13| QI6. I\YR76 20 103 | 562 | 12522 Sent. 22 }g'g 80. 80
103 ] PR Sept. 12 [ 16.5 75 70 02 | 552 | 1252 Sept. 22 0.8 [ 77.50
103 MR o e Qg 75. 50 102 | 552 | 12531 | Sept. 22 16.2 [ 76.40

. 5435 | Sept. 14 . 102 559 : opt. 23 15.6 7

103 1 5436 q‘ pt. 12 15.9 76. 50 : 552 | 12537 | Sept. 22 . 76. 10
0436 | Sept. 12 16 G . 102 | 552 o5, sept. 22| 15.5 ]0. 70
103 1| 5438 | Sob .9 76. 20 10° 12538 | Sept. 22 .

‘ : Sept. 12 16. 2 < 03 81 e ept. =2 16. 8 70.9
133‘ } 5449 Sept. 12 103 | 7580 108 | 81 }3333 ::ptt. 281 16.9 75,80
103 1 wa ;‘;l)': 12| 160 76. 20 o Rl R [

b . ‘. lu 7 ” « e ‘-!' 2% e . ”: )
}82 { 5444 So{'t. 12 %‘,8 .‘,E" ,-;g 103 [ 81 233.“:; 8‘;: }3 17.2 | 76 i'g

: 5446 | Sept. 12 5. 5. 103 | 81| 25064 s 17.3 | 77.00
103 1 n447 | S pt. 13 16.1 75.30 103 a1 ; s Oct. 10 16 L2202

A : Sept. 1 ‘ bt ; 26478 | O -4 i7.70
103 : Sept., 12| 16.2 | 75.00 103 o ct. 10| 17.

103 11" 5448 | Sept. 12| 15.3 | 80.10 103 81| 20512 | Oct. 10( 16 § ) 'eo
108 | Q] NRpTt 12) 104 77. 00 81| 26522 [Oct. 10| 168 | 78.20
& ) y , 4 ¢ "~ .‘ % 0,

03] 1] 57 \‘éiiﬁ 3| 168 | 0 Moan of 36 analyses . :
108 [ 1| 578 |Seps. 12| 16.3 12 Mean of 7 analySes ... ... 1634 [ 7703
y : 2. 20 RN ... s 25 fhd s i 818 g? 61
j o
WHITE INDIA AND ORANGE.
3‘} g: 4553 goph 5 1558 .40 (v | 584 | 19787 | Oct. 2| 15.8
: 563 | Sept. : 75. 10 % : % 4 5. 7

95 | 51| 15580 [ Sept. 26 176 | .50 ) DA BaR e e (S 5. 70
(*) sg4 | 19331 | Oct. 2| 16.0 | 76.60 * et 0868 | Oct. 2| 15.2 | 78
x > o ) () n64 | 19873 | Oct. 2 : - 40
(k, 084 IQ.L‘() ()Ct‘. 2 16. 0 7“. Him (&) 584 10881 () 't. :; l(_). 1 783. 90
H 581 10340 Oct. 2 160 | 7690 | () | 584| 10882 ool W

. 0372 ot.  « 15.8 76. 30 o 584 0K el 0. & 76. 80

Gl ot 19406 | Oct. 2| 15.7 | 75.10 ) | o8t 10805 | Oct. 5| 130 | 7650

() | o8| oot | Ook 31 10 | 20 | (9 | 58| 10900 | Oct. 5| 1.6 7% 00

¢y | 58¢| 19700 Oct. 2 13 75.70 || 0 B o e 76. 90
) | s8¢ 19708 Oct. 2 159 7610 93'), 457" 26380 i o AU

ot. 5. k ]

2:; ?84 19753 | Oct. 2| 15.3 75.40 Mean of 29 analyses......- 15.77 ;| 76.51

& 584 | 19756 | Oct. 2| 15.3 77. 70 Mean of 6 analyses . .....-. 16.45 | 7676
*) 584 | 19778 | Oct. 2| 15.3 [ 75 00 Maximam ..... 17.60 | 79.7

Wilapes | 2o | ot 31 (231 i B G 19.70

* Grown from average seed.

21383—No. 34—
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SEED HEADS SELECTED TO BE PROPAGATED IN 1892,

VARIETY 112,

] e ' Tk Foym | Seria AR
PI?]laetnt Plat. S.I\r(l)al Date.  Sucrose. Purity. ]i:l'::tl|t | Plat. N\'lql;ll Date. Sucrose.' Purity.
o . i' i, - . ’ }
— | T = | 1
I)Cr ct. ; ! I’(": ct. | -~ |
| 2] 348 |Sept. 8| 149 1 .60 () | 531| 24426 | Oct. 8| 15.9 | 5. 00
73 2| 3149 | Sept. 8| 14.8 | 75.10 I ™ 531 | 24456 | Oct. 8| 15.9 | 79.90
81 2| 3151 |Sept. 8| 16.0 | 79.60 | (*) | 532| 24013 | Oct. 9 | 15.5 | 76.30
73 2| 3154 | Sept. 8| 15.0 77.30 | I -y
73 2| 3157 | Sept. 8 15.0 75.40 | Mean of 9 analyses........ 15.38 76.59
73| 2| 3160 |Sept. 8| 15.4 | 75 10 | |
|
VARIETY 110.
e i
Pl':ll::t"t’ Plat, 8(1\1(1’:.11 Date. |Sucrose, Purity.
|
Per et.
283 | 45| 5193 | Sept.12| 15.2 | 76.40
........ 15| 5512 | Sept. 12 | 15.8 | 77.40
Mean of 2 analyses........ | 15.50  76.90
VARIETY 160.
o —
Parent Serial . ! P | . " ity.)
plat. Plat. N Date. Sucrose. Purity.| p':l':“t"t l Plat.I bﬂ“‘“ Date. [Sucrose. Purity.
| plat. No. |________|
Per ct, Per ct.
f,
5% | o3| loee Sept. 101 1001 5,50 | o8 | 12| 13198 | Sopt. 23 | 6. 76.80
398 SHITRCL s 16.0 75. 50 328 | 12 | 13132 | Sept. 23 | 16.9 7. 2
83 | 10894 Sept. 19 | 15, 4 E > > q . 76. 50
328 | 83 | 10806 | Sebt 10| 194 | 7580 32| 12| 13135 | Sept. 23 | 17.¢ | 7.0
U85 Brtltenen| 15l LMOL 22| 13| sissliGept) Iy 40
298 | g5 mz‘g ;g::: 2,} }7»3 76. 00 328 | 102 | 21468 | Oct. 6| 16.0 | 75.10
328 | 83| 11781 | Sept. 21 | 1500 | a2 %0 | ‘ 75. 99
3 : Sl il it 2 75,70 Mean of 15 analyses.......| 16.34 1.
28| 83| 11733 | Sept. 21 | 46 3 75. 80 1 L | 17.70 | 78.40
VARIETY 161,
8421 1| 1o s - - | .. . :
342 | 11| 1269 [\Sent 4 2 Rapey 5o | 13| 18006 | Sept.23 [ 16.7 | 175.30
32| 11| 4282 N8ept. 4 | 150 | o> 30| 13| 18l05|Sept.23| 165 | 75.70
32 | 11 |of20uf Sepgr 4 | 12 o 36 1 13 1. 13106 | Sept.23 | 17.5 75.50
345 | 11| 180 Sept. 8| 153 | 7590 || #58| 13| 18111 | Sept.23 | 16.5 7630
342 | 11 31500Sopt. 8 | 1o o —'-r,' 4 (*) 012 | 14102 | Sept.24 | 17.0 "'6 90
siad0 11| D3MOY Sept. 8| 150 | 750 (| () | 242| 14103 | Sopt.24 | 1619 76. 00
543 | 4644 | Sept.11| 153 | 7g.g9 (| () | 242| 14105 | Sept.24 | 168 | 76. 90
34 | ab| 4610 Sept.11 | 153 | 500 || ) | 542 | 14106 | Sopt.24 | 17.5 7750
242 | Thip 4652 | Sept.11 | 153 | 7gpoll () | 542 | 14107 | Sept.24 | 16.8 79. 20
at5 | 111 4653 Sept.11| 153 | 7689 () | 42| 14108 | Sept.24 | 168 76. 70
S| I} 4661 | Sept.11 | 15.2 | 7800 || () | 52| 14110 | Sept. 24 164 | 76.70
B2 11| 4674 Sept.11 | 157 | 7660 | B | 542 14112 | Sept. 24 6.9 | 77.20
32| 111 4681 | Sept.11 | 155 | 7o 00 ) o421 14113 | Sept. 24 | 16 5 | 70000
() | 22| 5010 Bept.12 | 153 ( 7770 | ) | 642 | 14114 | Sept. 24 | 159 | 77,00
() 1 22| 993 1Sept.4| 153 | grgel ) | 542 14115 | Sopt.24 | 17. 77.50
() 542 5940 | Sept.14 | 154 78. 60 () 242 | 14125 | Sept.24 | 16.8 79. 10
() | 242| 78441 Sept.16 | 156 | 7799 || &) | 942 | 14130 | Sept.24 | 17.0 78. 30
() | 23| 5|Sept.16| 157 | 7y [ ) | 92| 14134 | Sept.2s | 16.2 79, 20
) | Y| SEZ|Sept.17 163 | 620 &) | 32| 14107 | sept.2e | 164 [ 79-20
() | 10| 9712 | Sept.18 | 15.7 | 76099 | () | 242 | 14130 | Sept.24 | 17.5 80. 30
(0 | 9| s iSept.1s| 162 | 7a39 | G | 42| 14212 | Sept.25 | 16.3 | 80.50
() | 1701 9720 | Sept.18 | 16.3 | 7609 | () | 942 | 16230 | Sapt.28 | 16. 2 | 7720
() | 170} 9741 | Sept.18 | 16.7 | 76.g0 || (o | 942 | 16240 | Sept.28 | 16. 1 | 8160
G) | 10| 9745 ] Sept.18 | 16.1 | syiop| ) | 342 | 16257 | Sept.2s 154 | 1920
() | 1701 11495 Sept.21 | 16,0 | 7870 | () | 42| .16238 | Sept.28 | 1 .6 | 79.40
G) | 170| 1497 | Sept.21 | 16,7 | 7839 || () | 342 [ 16645 | Sept. 28 189 | 7790
() | 170 11499 | Sept.21 | 16.2 | 74,50 | ¢ | 542 | 10648 | Sept. 28 A
(*) 170 | 12189 | Sept. 22 | 16.9 76.00 || 7.27
(*) | 170 | 12202 | Sept.22 | 16,1 | ¢ 0 | %{glﬁ ohiRaaTontet Sasinal 1o 2 7756
. DY : O ~- S VL0 RIALYBOS. . e ce e 9
36 | 13| 13092 | Sept.23 | 16.8 | 7370 | Maxinhim & o o S 17.90 | 82.20

* Grown from average seed,
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(‘) ?48 ~ Lrose- I) 1
(.) ‘;"8 _'_803 * urity P
() 01 7819 Sopt 16 150'".' R Plat.| S
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SEED HEADS SELECTED TO BE P
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McLE AN'S—Continned.

ROPAGATED IN 1892.

P;lr:tnt Plat. ‘S;}'(')al Date. |Sucrose. Purity.l]l‘:l'.,:t"L Plat., ‘51\5“,‘.“ Date. buvrnso.,l‘lll‘ltu"
« . - | 0t 1 ! |
I ' :
| !
Per cent. l ' _ | Percent.|
(*) 989 | 18914 | Oct. 2| 17.5 77.90| 127 | 172 | 20847 | Oct. 5 li.pi éﬂ-ﬁg
(*) 989 | 18925 |Oct. 2| 17.5 84.10 | 127 | 172 | 20851 | Oct. o 1.5 | ,1-0,
(*) 589 | 18931 (Oct. 2| 17.6 77.90 || 127 | 172 | 20866 | Oct. 5 17.9 ;3- ;}) |
(*) 589 | 18934 | Oct. 2| 17.5 80.30 || 127 | 172 | 20882 ' Oct. .r,l 17.7 | 79.40 |
(*) 989 | 18937 |Oct. 2| 17.7 | 78 10 127 | 172 | 20918 | Oct. 5 18.0 79.00 |
() 589 | 18938 | Oct. 2| 17.6 79.60 || 127 | 172 | 20943 | Oct. 5/ 18.0| 79.60
*) 589 [ 18942 |Oct. 2| 176 78. 30 1271 173 | 20990 Oct. 5 17.6 | 78.90
() | 989 | 19950 [Oct. 5| 17.8 | g3 90 | 127 | 173 | 21085 |Oct. 5| 177 7. 40
() 980 | 19961 | Oct. 5| 17.8 82.00 (127 | 174 | 21297 'Oct. 5 17.8 | 78,50
() | 589 19067 |Oct. 5| 17.5 | 81 89 | 1271 174 | 21337 [Oct. 6 19.0 | 87.90
(*) 989 | 19969 | Oct. 5| 17.7 81.50 | 127 | 174 | 21353 |Oct. 6 18.3 | 85.60
(*) 989 | 20009 | Oct, 5 17.5 78.90 127 | 174 | 21384 | Oct. 6| 17. 7 79. 10
(*) 980 | 20134 | Oct. 5| 176 83.90 ' 127 | 174 | 21422 | Oot. (i 18.3 | 80.00
(*) 980 | 20140 | Oct. 5| 17,7 83. 90 127 | 445 | 23143 |Oct. 7 17.8 | 78.80
(*) 989 | 20169 |Oct. 5| 17.7 | 85 g0 127 445 | 23175 | Oct. §| ), 47.6 90-‘7’3
*) 589 | 20174 | Oct. 5| 177 84. 40 127 | 445 | 23179 | Oct. 7 18. 4 gg.m
127 | 171 | 20631 | Oct. 5 17.9 | 80.60 127 | 445 | 23206 | Oct. 7 18.0 I
127 1 171 | 20695 | Oct. 5 18.4 | 88.40 127 | 445 | 23207 IOct. 7 18.0 | 80.
1271 171 | 20705 [ Oct. 5 18.1 79. 80 | W oz | 78 06
1271 171 | 20735 | Oct. 5 18.5 | 79.00 Mean ................ 17.85 ;f.;,;
127 | 171 | 20740 Oct. 5| 17.8 79.50 Mean of 77 seed heads..... 18. 32 4::- <
127 1 171 | 20804 | Qct. 5 17.8 | 78.50 Mean of 5 seed heads. . ... 19.10 | 82.44
1271 172 | 20830 | Oct. 5 17.5 | 78.90 aximum... N S 10.40 | 85.40
127 | 172 | 20832 Oct. 5| 17.5 78.20 Mean of general selection, ha T s e
127 | 172 | 20846 | Oct. 5| 17.6 78. 60 including 1620 seed heads l 16.20 | 75.86
LINK'S HYBRID.
|
661 556 | 6107 | Sept. 14 15.7 | 78.10 97| 20 12934 | Sept. 23| 16.8 | 75.00
66 | 556 | 6136 | Sept. 14 15.2 | 77.20 97| 20| 12936 |Sept. 23| 17.0 | 75 20
66 | 556 | 6352 | Sept. 15 15.2 | 76.00 571 20| 12038 |Sept. 23| 16.7 76. 39
661 556 | 6403 | Sept. 15 15.3 | 78.90 571 20| 12039 | Sept. 23| 17.0 77.30
66 | 556 | 6427 Sept. 15| 15.0 | 785 271 20| 12040 | Sept. 23| 17.3 76. 60
66 | 556 | 6436 Sept. ‘15| 15.2 | 75 60 571 20| 12960 | Sept. 23| 17 1 75.70
66 | 556 | 6600 Sept. 15| 15.0 | 75 00 571 20| 12961 | Sept. 23| 17 5 76. 50
66 | 556 6644 | Sept. 15 15.3 76.90
66 | 556 | 6647 Sept. 15| 15.2. | 77.60 Mean of 14 seed heads. . . . 16.36 | 76, 99
66 21 7413 | Sept. 16 15.3 75. 30 Mean of 6 seed heads...... 17.10 | 76.11
66 21 7414 | Sept. 16 15.3 75.00 L T e e 17.50 | 78.60
66| 21| 746 Sept. 16| 15.5 | 76 00 —_—
66| 21| 7439 Sept. 161 15,7 | 80 10 | 601 23| 7286 | Sept. 16 16.8 | 75.70
681 21| 7437 | Sept. 16 15.3 | 75.70 601 23| 7288 Sept. 16| 15.8 | 79 40
66| 21| 7444 Sept. 16| 16.0 | 75 50 60| 23| 7375 Sept. 16| 16,6 | 75 10
66| 556 | 7481 | Sept. 16 15.7 | 75.50 60 { 555 | 17885 Sept. 30| 16.3 | 75 .90
66 | 556 | 7486 | Sept. 16 16.9 | 77.10 60 | 555 | 17904 Sept. 30| 16.4 | 75 6o
66 | 556 | 7490 | Sept. 16 15.6 | 77.20 601 555 | 17907 | Sept. 30 16.2 | 75.70
66 | 556 | 7501 [Sept. 16| 156 76. 10 60 | 555 | 17913 | Sept. 30 16.4 | 76.70
66 [ 556 | 7537 |Sept. 16| 15.8 76.70 60 | 555 | 17915 | Sept. 30 16.4 | 76.10
66 | 556 | 7562 | Sept, 16| 15.5 | 76.00 60 | 555 | 1718 | Sept. 30 16.1 | 76.70
66 | 5561 7577 | Sept. 16| 156 76. 80 60 | 555 | 17931 | Sept. 30 17.4 | 78.00
66| 211 10719 | Sept. 19 16.0 | 76.90 60 | 555 | 17935 | Sept. 30 16.6 | 76.10
66 | 21 | 10723 | Sept. 19 ! 16.3 | 75.80 | 60 | 555 | 17938 | Sept. 30 16.8 | 76.40
66 | 5431 13661 | Sept. 24 | 17.5 | 76.80 | 60 | 555 | 17939 Sept. 30 16,1 76. 00
943 | 13740 | Sept. 24| 174 84.90 60 | 555 | 17973 Sept. 30| 16.0 | 76.20
543 | 13928 | Sept. 24| 17.0 79.80 | 60 | 555 | 17974 Sept. 30| 16.0 | 75.80
| BT B 60 | 565 | 17975 | Sept. 30| 128 | 7o 90
Mean of 27 seed heads. ... . 15.74 | 77.08 60 | 590 | 18148 Sept. 30! 16.7 77.00
Mean of 11 seed heads. .. .. 16.72 | 77.97 ] 60 | 590 | 18166 Sept. 301 16.0 75. 50
Maximum .... ... 7" 17.50 | 84.90 | 83 ggg {g{gg Sept. 30| 16.7 zg. gg
—_— e 57 S Se o 8 6.4 0.
* 25| 17085 | Sept. 20| 15.9 75.00 | 60 | 590 18]7'? 2‘0?,2 38 }6.7 75. 30
*) 25| 17090 | Sept. 20| 156 | 7500 | 001 590 | 18187 [Sept. 30| 17.5 | 77 30
(*) 25 | 17007 | Sept. 29 16.5 75.70 | 60 | 590 | 18190 Sept. 30| 16.6 75. 50
(*) 25| 17119 | Sept. 29| 157 76.60 | 60 | 590 | 18199 Sept. 30| 16,7 82.70
35 | 519 24290 | Oct. 8| 7164 75.90 | 60 | 500 | 189253 Sept. 30| 16.9 | 76.20
57| 537 | 24736 |Oct. 9| 101 78.60 1l 60| 555 29839 | Oon g 16.1 | 80.50
— 60 1 555 | 22003 | Ot 7| 16.8 | 77.10
Mean of 6 seed heads. ... .. 16. 031 76.13 001 855 22026 | Oot. 7| 155 | 75 60
—_—— 60 | 555 | 99 33 Oct. 7| 170 80. 20
57| 20| 11016 | Sept. 21| 15.9 75. 20 60 1 590 | 10157 | Oct. 3! 150 76. 50
571 20| 11025 | Sept. 21| 15 4 77.40 60 1 590 | 19172 |Oct. 2| 155 76. 00
57| 20| 11037 | Sept. 21| 15.7 76. 20 601 590 | 19173 |Oct. 2| 154 82. 50
57 | 20 | 11042 | Sept. 21| 155 76.00 601 446 | 23212 | Qct. 7| 16.8 79. 60
571 20 | 11045 | Sept. 21| 15 3 75.70 | ‘
57 | 20 [ 11047 | Sept. 21 15.4 | 78.60 Mean of 33 seed heads..... 16.36 | 73.94
67 | 20| 12022 Sept. 23| 17.2 | 75.40 —=

* Grown from average seed.
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SEED HEADS SELECTED TO BE PROPAGATED IN 1892,

LINK'S HYBRID.

Parcent | 4. Serial : i Parent Serial . S
plat. Plat. | “\,. Date. [Sucrose.| Purity. plat. P?at. No. Date. |Sucrose.| Purity.
Per cent. Per cent.
30 31 | 15117 | Sept. 26+ 16.9 706.20 56 33 | 15203 | Sept. 26| 17.9 78.30
30 31 15123 | Sept. 26 gfsl 76.40 50 33 | 15211 | Sept. 26 16.7 75.60
30 31 15131 | Sept. 26 17.2 77.90 56 33 | 15214 | Sept. 26 16.6 75.10
30 31 15326 | Sept. 26 17.6 77.60 50 33 15215 | Sept. 26 17.6 75.10
30 31 15143 | Sept. 26 16.3 76.20 50 33 | 15218 | Sept. 26 16.6 75.10
30 31 15154 | Sept. 26 16. 4 75.90
30 31 15155 | Sept. 26 16,7 77.30 Mean of 11 seed heads..... 16.71 | 76.02
30 31| 15166 | Sept. 26| 17.5 77.30 %{O:II_I of 4 seed heads...... }z;g 73;3
aAximum ....ccccceeceeae 4 78.
Mean of 8 seed heads...... 16.96 | 706.85 ' ==
LIEN ST I s e il SR 4 17.60 | 77.90 43 32 | 10571 ggpt. 19 |© 1%, ‘é’. 79. :1;8
= — 43| 32| 10575 [ Sept. 19| 16 75.
34 27 | 16863 | Sept. 29 17.5 75.90 43 32 | 10578 | Sept. 19| 17.0 76.70
34 27 16864 | Sept. 29 16.7 76.30 43 32 | 10583 | Sept. 19| 16.7 78.60
34 27 16869 | Sept. 29 16.6 75.50 43 32 | 10604 | Sept. 19 17.5 77.20
34 27 | 16881 | Sept. 29 17 75.30 43 32 | 10607 | Sept. 19 172 75.10
34 27 | 16886 | Sept. 29 18.7 77.60 43 32 | 10608 | Sept. 19 16.1 75.60
34 27 | 16887 | Sept. 29 17.9 87.50 43 32 | 10619 | Sept. 19| 16.0 75. 80
34 27 16889 | Sept. 29 18.1 75.70 43 32 10625 | Sept. 19 17.0 75.60
34 &7 16890 | Sept. 29 18. 2 76.10 43 32 1062/ | Sept. 19 16.6 75.80
34 27 16913 | Sept. 29 16. 8 77.10 43 32 10620 gpt. 19 16.8 gg gg
43 32 | 10631 t. 19 16. 7 g
Mean of 9 seed heads...... 17.58 | 77.44 43 32 | 10632 Se{))t. 19| 17.1 76.10
Maximum ......cccace..... 18.70 | 87.50 43 32 | 1486i | Sept. 25 17.3 ";:g 863
= 43 32 | 14864 | Sept. 25| 16. .
61 504 | 23850 | Oct. 8 15.9 75.40 43 32 | 14865 Se{:t. 25| 16.8 77.10
61 504 | 23911 | Oct. 8 156.7 76. GO 43 32 | 14874 | Sept. 25| 16.9 75.20
43 32 [ 14879 | Sept. 25 18.2 76.10
MR corecconacnscsacsanns 15.80 | 76.00 43 32 | 14887 | Sept. 25| 17.8 E.‘} 70
5 x ol = 43 32 | 14889 h‘ept. 25 12. 5 5. 70
56 I 33 1104‘9 b‘ept 21 15.3 75.00 43 32 | 14900 | Sept. 25 17.6 76.20
50 I 33 | 11060 | Sept. 21 16. 4 77.00 43 32 | 14928 | Sept. 25 16.8 75. 30
56 | 33 11061 | Sept. 21 16.3 76.20
56 | 33| 11064 [ Sept. 21| 16.0 76. G0 Mean of 22 seed heads..... 17.06 | 76.05
56 | 33| 15170 [ Sept. 26| 17.1 [ 75.40 Mean of 10 seed heads. . ... 17.40 | 76.04
56 I 33 | 15182 | Sept. 26| 17.3 76. 80 Maximum 2.sssaccaccsiies 18.20 | 78.60
|
FOLGER'S EARLY.
110 4 721 | Sept. 3 i1 | 75.20 110 4 912 | Sept. 3 16.6 | 75.10
110 4 740 | Sept. 3 15.4 | 76.25 110 4 913 | Sept. 3 15.9 | 75.40
110 4 747 | Sept. 3 15.4 | 76.20 110 -4 914 | Sept. 3 15.2 | 75.00
110 4 764 | Sept. 8| 15.2| 76.00 110 4 015 [ Sept. 3| 16.6 | 78.00
110 4 780 | Sept. 3 15.9 | 76.40 110 4 916 | Sept. 3 15.6 | 75.50
110 4 783 | Sept. 3 15.4 | 76.60 110 4 917 S‘ept. 3 16.1 | 77.40
110 4 784 | Sept. 3 156.7 | 75.10 110 + 018 | Sept. 3 16.4 | 77.30
110 4 785 | Sept. 3 16.2 73’. 80 110 4 919 | Sept. 3 15.3 | 76.00
110 4 786 | Sept. 3| 15.4 [ 75.50 110 4 920 [ Sept. 3| 16.2 | 76.40
110 4 793 | Sept. 3 15.1 | 706.40 110 4 9‘.’.?. Sept. 3 16.8 76. 00
110 4 796 | Sept. 3 15.9 | 77.90 110 4 923 | Sept. 3 16.6 | 75.50
110 4 807 | Sept. 3 16.0 7§. 40 110 4 927 S‘ept. 3 16. ? 77.30
110 4 812 | Sept. 3 16.3 | 706.10 110 4 1009 | Sept. 3 16.2 | 75.00
110 4 816 | Sept. 3 16.0 | 75.50 110 4 1021 | Sept. 3 16.8 | 75.70
110 4 839 | Sept. 3 16.0 | 75.10 110 4 1022 | Sept. 3 16.9 | 74.80
110 4 840 | Sept. 3 16.4 | 75.50 110814 Q 1023 | Sept. 3 19. 6| 74.40
110 4 842 | Sept. 3 16. 2 25. 00 (*) :'_)80 1355 | Sept. 4 15.1 | 79.00
110 4| 841 |Sept. 3| 15.8| 76.40| (*) | 586 1504 |Sept. 4| 152 77.90
110 4 845 | Sept. 3 16.0 75. 50 *) 586 1555 | Sept. & 15. 7 74.50
110 4 849 | Sept. 3 16.1 75. G0 ™) 586 1569 | Sept. 5 ].’f. 2| 74.90
110 4 850 | Sept. 3| 15.5| 75.10 110 4| 1611 [Sept. 5[ 16.2| 76.40
110 4 853 | Sept. 3 15.2 | 75.80 110 4 1612 | Sept. 5 16. 6 '4_6. 50
110 4 859 | Sept. 3 17.1 76. 30 110 4 1613 | Sept. 5 19‘ 0 75. 80
110 4 870 | Sept. 3 16.3 | 77.60 110 4 ]61& Sept. 5 15.4 | 76.60
110 4 871 | Sept. 3 16.0 | 75.10 110 4 ]Ql: Sept. 5 l?. 9 27. 20
110 4 875 | Sept. 3| 15.5| 76.70 110 4| 1617 |Sept. 5| 15.8| 76.70
110 4 879 | Sept. 3 16.6 | 77.60 110 1 ]()}9 Sept. 5 15:7 z» 80
110 4 888 | Sept. 3 16.3 | 76.20 110 4 1620 | Sept. 5 16. 2 49. 40
110 4 891 | Sept. 3 15.8 | 76.30 110 4 1622 | Sept. 6 15.7 Z‘._) 50
10| 4| 892 [Sept. 3| 15.7( 75.40 10| 4| 1623 |Sept. 5f 15.7| 75.10
110 4 803 | Sept. 3 15.7 | 75.70 110 4 1626 | Sept. b 15.7 | 5. 80
206 | Sept. 3| 15.0 | 75.00 10| 4| 1628 [Sept. 5| 16.3 | 75.50
110 4 896 | Sept. - P e
ept. 3 15.6 | 75.70 110 4 1629 | Sept. 5 15. 8 75. 60
ALORHE A (| 11, 807 fRODbw S 6. 80 10| 4| 71630 |Sept. 5| 16.4| 76.70
di et -1 908, e P : 7 saoll 10| 4| 1644 |Sept. 5| 161 76.00
. s P - o "
mo| ¢| w0 Sept. 59| 75.40| 10| 4| 1656 [Sept. 5| 16.4| 75.90

* Grown from average seed.
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SEED HEADS SELECTED TO BE PROPAGATED IN 1892,

FOLGER'S EARLY —Continued.

“Grown from average seed.

|

> H ! Pare Seri :

11‘;{::'3 Plat. Sif(’)al Date. |Sucrose.| Purity.| ll':lr:t"t Plat. \gf(';‘l Date. [Sucrose.| Purity.
l
Percent. . Percent,

110 | 4| 1657 |Sept. 5| 159 77.20 110 | 4| 1068 |Sept. 5| 17.4| 75.00
110 | 4| 1660 |Sept. 5| 15.3| 75.00 10| 4| 1971 [Sept. 5| 17.5| 80.20
10| 4| 1661 |[Sept. 5| 15.6| 77.20 10| 4| 1977 [Sept. 5| 17.5| 77.50
10 | 4| 1662 |Sept. 5| .15.4| 77.40 110 | 4 1979 |Sept. 5| 16.6| 76.80
10| 4| 1663 |Sept. 5| 16.1| 75.30 110 | 4| 1980 [Sept. 5[ 16.8| 76.40
10| 41 1664 Sept. 5| 15.7( 76.600 10| 4| 1982 [Sept. 5| 17.5| 76.50
10| 4| 1665 |Sept. 5| 15.9] 75 40 110 | 4| 1983 [Sept. 5| 17.8 | 78.50
10 | 4| 1666 [Sept. 5| 16,0 75.50 110 | 4| 1984 [Sept. 5| 16.7 | 76.00
10 | 4 1667 [Sept. 5[ 17.0| 70.5 110 | 4| 1986 |Sept. 5| 15.4| 77.80
10 | 4| 1680 |Sept. 5| 15.8| 78 20 10| 4| 1987 [Sept. 5| 17.3| 78.40
10 | 4| 1684 |Sept. 5| 15.8| 7600 110 | 4| 199 [Sept. 5| 17.1| 80.00
110 | 4 1686 | Sept. 5| 156 | 760 10| 4| 1994 |Sept. 5| “16.7| 76.60
Ho| 4| 1089iSept. 5| 15.2| 76.00 10| 4| 1998 |Sept. 5" 17.51| 77.90
10| 41 169 [Sept. 5| 15.8| 7520 110 | 4| 1999 |Sept. &| 17.6 | 76.50
Lo| 4| 1691 'Sept. 5| 16.6| 75.80 10 | 4| 2000 [Sept. 5| 17.4| 79.10
(*) | 540| 1818 |Sept. 5| 155/ 80 50 10 | 4| 2001 |Sept. 5| 16.0| 75.10
(*) | 540| 1819 |Sept. 5| 15.5| 705 110 Sept. 5 5.9 | 75.20

¥ 2 > D 4 2003 | Sept. 5 16.9 | 75
(*) | 5401 1829 |Sept. 5| 15.1| s1.2 /| 110 4| 2004 |Sept. 65| 17.2| 79.60
3 | 20| 180)Sept. 5| 15.6| w70 10| 4| 2516 |Septad5 | 16.1| 77 80
G | oio| 1857)Sept. 5| 15.6| 7720 || () | 540| 9023 | Soprins |  15.0 | 7500
W | 301 188 |Sept. 51 159 7760 (+) | 540| 6300hSept. 8| 15.0| 7580
() | 5401 1865 Sept. 5| 15.8| 81.90| (*) | 40| oas9 Sept: 5| 15.3| 75.70
(*) 540 | 1866 \Sept. 5| 15.6| 76.10 || (+) 540 | 4076 | Sept. 5 15.1| 77.10
(*) 540 1869 b‘cpt. 5 15.1 | 76.30 (*) 540 4523 | Sept. 5 15.2 | 75.60
(0 | 640 1871 (Sept. 5| 15.7| 7810 | (*) |«5l0PMei5T Sept. 5| 15.0 | 75.40
Qo | 50| 1882 (Sept. 5| 151 .50 | (*) JBs0d dne1 Sept. 5| 15.7| 78.90
HO1 4| 1888 1Sept. 5| 175 40| (v 4 B0| geos Sept. 5| 15.3| 75.00
Ho| 4| 188|Sept. 5| 17.3| wieo (v | Bega. $zss SR 2 15.3 | 75.00
Hol 4| 1891iSept. 5| 13| 20|l ) | s S0 Sept. 5| 15.2| 75.20
ol 4| 184iSept. 5| 17.3| 70.10| (*) | 540| ooz Sept. 5| 15.3| 76.50
0| 4| 189 (Sept. 5| 165| 75.00|l (*) | ses| ‘scoq | SRt 0 15.0 | 75,40
10| 4| 1900iS8ept. 5| 16:9| 7620 | (o | 88| 4008 Sept. 11| 15.2 | 75,20
0| 4| 1901 /Sept. 5| 168| .70 v | 586 | ZH0.z Sept. 11| 15.1 | 5.10
MO 4| 1902 )Sept. 5| 169 |smEi00 | (+) | sse| oio Sept. 11| 151 | 75.90
Ho| 4| 1903 1Sept. 5| 10.04"77.60M (*) | 586 | 4s60 Sept. 11| 15.4 | 77.00
e : 1904 | Sept. 5 178 | 77500 | (*) 586 | 4806 | Sept. 11 15.0 | 77.70
ol 4] 1m0 ::m 5 16.8 75.70 | H 586 | 4868 | Sept. 11| 15.0 | 76 90
Sept. 5 | [ 17.70 | 586 4873 | Sept. 12 5 76.7
ol 4| 1ouiSept. 518170 oo | (3 | e 1800 33: 12 15.0 | 1500
i1 1013 | Sept- SRENIB.01 Moo |l () | s8a| o0 |SoEe 1a 16.0 | 77.30
mo| 4| 1916 |SevtooINQ@E 6| .90|l (4 | sas| s |Sobt: 12 15.0 | 7 40
1 1918 | ScRENE| NG| 70.50 | (+) | 586 | 4930 |Sene 13| 39| 754
10 41 1918 Sept. 5| 166 | 75.50| (3 | see oo, 12 5.7 | 78.50
10 41 1920 |Sept. 5|1 16.8 | 7640 (| () | seo 2080t tane 10 | 4 13 |, 7860
}{3 4 1921 :‘epz. Sy 18.01 7870 |l (*) | 58| 4945 | Sent. 12| 10 59'18
22 Sept. 6| 17.3 | 77.00 || (%) 586 | 4953 | Sept. 19 5 g 24T
ol 4| J9BUSept. 5| 17.4| 7740 (%) | 586 | 4070 | SRt 12| 15.3| 77.70
110 | 4| 1994 08ept. 5| 166 7570 || (* 586 | 408 | SoPb 12| 1831 75.70
01 411935 [Sept. 5| 16.5| 76,40 | :; 580 | 4082 2?}:: 13| 103 76.10
10 41 192 |Sept. 5| 130 79.30 || () | 586 | 4986 | Sept. 12| 15.8 | 79 80
oL €%, 1928USept. 5| 178 | 7570 (4 | 585 | 490e Sept. 12| 15.1| 75.90
hofk 2101930 Sept. 5| 168 | 76,40 (| () | 586 | 4905 'Sept. 12| 15.7 | 78.10
19 411931 |Sept. 5| 17.3| 78.70 || (*) 586 | 4997 |Sept. 12| 159 . 80
AR :‘})z 5| 17.3| 75.60 ;\ (). [w888 | 5540 |Sent. 12| 1572 Toiee

33 | Sept. 5 17.5 | 77.9 * . g e " :
| 4| MmiSert s w0l aa| (o | S| 7|Set 1| 1ns) 760
ol | 1885 18ept. 5| 167| 77.70 | () | 2se 8585 | Sept. 17| 16-9 | 7790
o 1936 | Sept. 5| 17.6 | 70.30 || (%) 586 | 8500 | Sont. 17! 160! 7580
10| | 1B7|Sept. 5| 167| o0l (v | gss| Fooo | Gop., b G
0| £| 188iSept. 5| 1690| 7620 | (4 | sea| oo |Sept:17| 15.3 76.50
Ho| 4| 1989 (Sept. 5| 78| s0io0| (+) | g90| 5396 (Sept. 17| 155| 72.20
0| 4| 1%42)Sept. 51 183 go.70| (+) | gag| o009 |Sept. 17| 15.6| 75.00
ol 4| 19431Sept. 5| 165 7T7.90( (% | oog Seoy | S0Pt 171 16,7 | 77.00
MOY 4| 104 |Sept. 5| 170 7730 (o | boo 20 | Sept. 17| 15,7 | 75.80
o | 4| 1046 (Sept. 5| 10.6| 7610 (+) | ceq| o3l |Sept. 17| 15:3| 75.40
101 4] 1047 |Sept. 5| 166 7700 (4 | oo 42 | Sept. 17| 157 | 76.60
110 4 19~_19 S«pt. 5 17.8 gg.m)‘ (*) 2’)86 gg:‘{ §el)t’ 17 15.1 26.7,3
110 4 19;30 §0pt. 5 18.0 78.30 || *) 536 3008 Sept. 17 16.3 47.-'
110 41 1954 |Sept. 5| 17.1| 79.10 *) 540 | 9995 Sept. 17| 16.1| 76.0(
HO| 4| 1955 )Sept. 5| 17.8( 70|l (4 | neo| 225 |Sept. 18| 156 7560
110 4 1957 | Sept. 5 16.3 | 76.60 (") i—:q-; 12%3; ngt 35 nor 75':‘)0
e | 4] 1938 |Sept. 5| 169 | 7600 (o | o0 14101 | Sobp: 53| 10.4 81.20
S0l 4| 1888 | Bevt 51 ar.ef Tmadiflt (e | goo | Tiiog | SEREN3S |1 a60i "6, 00
1o | 4| 1900 18Sept. 5| 176| 7650 (| (6 | g3 | Tdios |seni: | 168 75.60
Ho| 4| Mor)Sept. 5 w2\ 750\ ¢ | ses | 1201 |Sene: o3| 87| .00
206 1 Sept. 5 17.9 | 177.50 (*) 503 | 14213 | Sept. o5 g i
e 9 . ‘ 213 | 8 A0 15.5 6.70
10| 4| 1067 Sept. 5 17.4| 7530 () | 03| 15is Sept. 25| 10,9 75,0
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Spep HEADS SELECTED TO BE PROPAGATED IN 1892

FOLGER'S EAR LY —Continued.

Parent | 4, Serial | p - l '
plat. il lat. | "\, Date. ‘Sucmse. Purity. .Il?]';ftl.‘t' Plat. sf\f:)‘.ﬂ Date. Sucrose. Purity.
'I’ercent. Per cent.
*) 503 | 14518 | Sept. 25| 15.0 75. 80 | (*) 610 | 16413 | Sept. 28| 17.1 | 75.70
2‘)) ] 14575 | Sept. 25| 15.5 | 75 20 [ () 540 | 16416 | Sept. 28| 16.3 | 76.90
i iy 14650 | Sept. 25| 15.3 | 75.00 *) 540 | 10426 | Sept. 28| 15.9 | 75.%0
o ps 14661 | Sept. 25 16.4 75.20 || (*) 540 | 16436 | Sept. 28| 16.4 [ 75.90
o) o 16301 | Sept. 28 16.0 | 75.10 || () 540 | 16437 | Sept. 28| 15.9 | 76.80
) o 16302 | Sept. 28| 15.4 77.80 || (*) 240 | 16449 | Sept. 28| 16.3 | 75.80
o) -5;48 10313 | Sept. 28 16.0 | 75.10 || (*) 540 | 16453 | Sept. 28 15.8 | 76.30
) 5 16332 | Sept. 28 16.1 | 5. 30 | (%) 240 | 16457 | Sept. 28| 16.2 | 76.10
* ;_)40 lq:l;n Sept. 28 17.0 | 75.060 | (%) 540 | 16468 | Sept. I8 16.6 5.50
(‘; 5'18 }::4!:; :'p: 28 17.0 | .50 (™ 540 | 16403 | Sept. 28| 106.0 | 76. 20
R 2 5 Sept. 28 16.4 | 75.20 ‘e
H ﬁg | 16404 | Sept. 28 15.9 75.70 MeRT .- .« < 55yo st HE2 R SSTES 16.16, 76.61
*) £0 16405 | Sept. 28| 16.5 | 77.50 Mean of 8 seed heads..... 18.10 79.50
(*) 540 }3108 1 Sept. '-3,5 15.3 | 76.10 Mean of 52 seed heads ... 17.50} 8. 04
" | 540 T I;‘LB: i 75.70 MAXAIUIL e ennsenesness 1830/ 89.00
- . o . [N
l
COLMAN'S CANE.
10| 8| 5761 |Sept. 14| 16.1 | 78101 120 | 495 S .| 17 X
> ! o . . . 2 £ 192451 | Sept. 22 s 79. 60
130 8| 5771 |Sept. 14| 16.7 76. 30 129 5 | N3 ept. 22| 172 | 13
. = S6epL. . X o9 {f 5 | 12453 |Sept. == 17.2 0. 40
B f| RIS me AR m) R GRS R AR
4 - Pty - 6. 60 | 2 75 9464 | Sept. 22 (74! 0, 3
o R S0 16.5 | 80.90 || 10 75| 1246 "Sv{»t. o | w2 | 7890
‘ ; QOpL. 14 | Lo 2560 || 1200 75 | 12470 | Sept. 22| 17.1 78. 90
}J’g g -:»gﬁg sept. 14| 16.0 77. 60 129 7 }:iégt is«}»i. oa| 17.9 | .30
| 558 | 8360 Sept. 14| 16:3 | 7800 [l 120 | €75 | 12474 | Sept T0 183 | 80.70
¢) | 558| 8363 i B .60 | 120 | 75| 12413 | Sept, 22| 10.4 | 8110
. 668 | 8863 Sapt. 17| 10.9 | 7780 190 | 76| 12477 | Sept. 22| 17.3 | 7719
(*) 5G2 | 12274 | Sept. 22| 17.3 . : A0 3. . = o
*) 562 | 12275 | S Db 2| pttad 78. 40 129 o5 | 12479 | Sept. 22| 17.0 78. 00
2} i feosa2 | 1375 5 Sepiiiddy w2 s gl 10| 75| 12180 |Sept. 22| 17.1 | %50
(*) 562 | 12279 | Sept. 22 17.0 78. 00 | 9 - o191 | Sants 9% [T g !
(*) 562 | 12282 09 - i 126 75 | 12481 | Sept. == 17.6 78. 30
* 562 2282 | Sept. =2 17.8 77.80 | 120 | 75| 12483 | Sept. 22| 18.2 79. 10
a3 562 12295 | Sept. 22 17. 4 TN l 120 ~ a | Qe 99 17.8 70. 50
*) | 562 | 12209 [ Sept. 22| 17.3 | 77.00 20 | 75| 12488 | Bepb S04 1o, T
) | 562 | 12502 |Sept. 22| 17.5 | 78.50 e PRI - Sept. 22| 17.3 | 7000
¢ | goa| 1ot conglgl 1r'8 Pro-20 120 | ~ 75 | 12490 | Sepb | 375 7890
ob2 2 I3 DD ~ -~ » SN . -t D . - .t .
(*) 562 12306 §3"§' 09 }12 (g 's 120 |\ 75 | 12482 | Sept. 33 17.5 | 76.80
(*) 562 | 12307 s(.p t. 92 179 77.40 | 120 | 75 12495 | Sept. 22| 18. 79. 00
R 562 | 12307gybept. 23 [agn.2 | 79.20 i 150 | 75| 12498 |Sept. 22| 17.2 | 78.%0
( ) Jb., ]_1;11 b(, )t. 2‘... 1 2 76 ‘ \ - « - —
(*) 562 12312 g,lt 99 pee ,‘.‘_3'80 I 129 7o 12490 | Sept. 22 18.5 77.90
*) 565 | 41913 ~S“Pt- P | ~10.0 ST O 120 | 75| 12505 | Sept. 22| 17.2 78.20
*) 265 1 19310 S}Al't- ea| A6.D 78. 30 129 | 75| 12500 | Sept. 221 17.D 78. 90
) oo | 12338 | S oY o2 17.2 76. 80 120 [ 75| 12608 | Sept. 22(717.2 | 78.90
: it N Sept. 22| 17.0 78.30 120 [ 75| 12510 | Sept. 23 17.6 | 80.00
H e 2354 ::::: 22 };4! 87. }3 120 (75 12511 | Sept. 22| 17.8 80. 50
32| 12356 | Sept. 22| 1T. il ous | 76| 16053 |Sept. 28| 16.8 | T77.80
(*) pe2 12352 | Sept. 22 17.3 77. 60 204 | 761 16062 \.,{Tt 2% 5.9 77. 00
*) 562 | 12355 | Sept. 22| 17.4 | 76.30 504 | 76| 16076 |Sept. 28| 16.7 | 77.30
) 562 [ 12370 Sept. 22| 17.2 76. 80 204 76 | 16087 | Sept. 28| 16.1 77.10
2041 76 12378 | Sept. 22| 16.8 | 76.70 504 | 76| 16089 |Sept. 28| 16.2 | 77.50
204 | 76 12384 | Sept. 22 16.9 | 78.30 504 | 76| 16101 | Sept. 28| 17.2 | 76.50
204 | 76 | 12388 | Sept. 22| 17.5 | 81.40 504 | 76| 16102 |Sept. 28| 16.9 | 8.80
904 | 76| 12390 | Sept. 22| 16.7 78.10 o04 | 76| 10108 | Sept. 28| 16.5 [ 77,20
204 | 76 | 12392 | Sept. 22 17.4 | 79.10 565 | 77| 16127 | Sept. 28 17.1 | 77.10
204 | 76 | 12694 | Sept. 22 17.83 | 71.60 565 | 77| 16131 | Sept. 28| 17.1 78. 50
204 | 76 12305 | Sept. 22 18.4 | 78.60 565 | 77| 16143 | Sept. 20| 16.9 77. 20
-Egi -7;3 {.)4;3% :;{»: 22 }6.3 75.&1: 263 | 77 16145 | Sept. 28| 17.1 78. 50
240: t, 22 5 | I|ab: 965 | 77| 16159 | Sept. 2 3 76.5
04 | 76| 12404 |Sept. 22| 16.7 | 77.80 1 265 77 }6}61 sf}:: o8 165 20
o04 | 76| 12408 | Sept. 22| 17.2 | T8 a0 || 265 | 77| 16164 |Sept. 28| 16.5 ) TG 80
204 | 76 | 12412 | Sept. 22 17.5 | 79.30 65 | 77| 16165 | Sept. 28| 16.6 | 76.80
204 | 76| 12418 | Sept. 22| 17.4 | 78.40 ags | 77| 16172 | Sept. 28| 17.2 | 8.4
204 | 76| 12419 | Sept. 22 18.3 | 81.00 965 | 77| 16186 | Sept. 28| 16.5 | TT. 20
120 | 75| 12424 | Sept. 22| 18.1 78.40 563 | 77| 16188 | Sept. 28| 16.8 | 79.20
129 | 75| 12425 | Sept. 22| 18.0 | 77.30 563 | 77| 16190 | Sept. 28| 17.4 | 80.20
120 | 75| 12427 | Sept. 22| 17.7 78.80 o635 | 77 | 16192 | Sept. 281 16.6 | 76.50
129 ] 75| 12481 | Sept. 22| 16.8 77.10 o63 | 77| 16202 | Sept. 28| 16.9 | 78.80
129 | 75| 12432 |Sept. 22( 17.0 77.60 565 | 77| 16204 |Sept. 28| 16.9 | 7.2
120 | 75| 12434 | Sept. 2! 17.5 | 76.50 ous | 77| 16211 |Sept. 28| 17.4 79. 80
199 | 75| 12436 | Sept. 22| 17.2 . T6.80 565 | 77| 16215 |Sept. 28| 17.0 | 77.60
120 | 75 | 12440 | Sept. 99| 18.2 | 79.10 565 | 77| 16225 |Sept. 28| 17.3 | 80.00
120 1 75 12442 | Sept. 22| 17.6 | 76.90 o065 | 77 | 16226 | Sept. 28| 17.0 79. 50
120 | 75| 12449 | Sept. 22| 17.3 | 7870 129 | 75| 16652 | Sept. 29| 18.1 76. 40
l \ ,

* Grown from average sced.




SEED Hraps SELECTED TO BE Prorag
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ATED 1IN 1892,

COLMAN’S CANE—Continued.
Parent serial, . -—W___'"! N -_“b
plat. | Plat. si\.t;:‘] Date. Sucrosv.‘l'uril_\ .m "' Plat. | Nﬁ\f""]
% i AN O,
Per cent i
129 75 ]6060 Se t. 29 17.9 i b ~ oo
129 | 75| 16678 | Sept. 29| v w0l 2 e i
15| 78| 16670 |Sept. 20| 373 | o oo || 204 | 76| 21602
129 75 | 16675 | Sept. of 17.4 76. 90 130 | 227 | 921954
oo | | 16676 |Sept. 20| 175 | 1ol | 130 | 27 | 3100
1291 75| 16677 | Sept. 20| 17 ¢ 80. 80 130 | 997 | 51081
1291 5| 16678 | Sept. 20| 377 | 8O 250 | Sros
129 75 Pl 7.7 7.40 130 | 220 | 921998
Tooi|wites 16679 | Sept. 29| 17 g &0, 90 130 | 219 | 99085
| }gg% 23:: ?zg }s.z 79. 10 130 | 219 | 299sg |
> - % 7.7 | .10 130 | 219 | a999]
5 U TS Sept. 201 17,0 | 76,00 128 | 990 | 99154
1 - / pt. 20 37, 76. 40 128 | 220 | 22167
291 5| 16720 |Sept. 20| 743 76. 10 128 | 299 | 5590t
120 | 76 16"“’2 Sept. 20| 374 | o4 “1 220 | 22222
15| | 10136 |Sept: g0| 173 | 000N 128 | 200 | ayys
120 75 16"27 Sept. 20| 185 | 47-30 128 | 299 | 99945
o oL .2 0. 90 130 | 217 | 599
129 75| 16728 Sept. 20| 170 ’:'6.00 a2 i fﬁ;‘%
120 | 75| 1673 130 | 217 90 |
120 [ 75| 16709 &"SE % 18 | T 130 | 217 | 5239y
5 it .5 | 76.50 130 | 217 | 595gs
o L }ﬁ;gg ge"l):- 201 17.7 | so.50 130 | 517 | o 209 |
1201 95| 1gros Se;:t 2 l8.1 79,10 130 | 217 [ 22508
e (B 76. 60 3 217 | 99
Jag | 10 oresSept. 20| 37, | 7000 140 217 d sl
120 | 75| 1075 | Semy. | 14 | 7rw || 1o 2170 52308 |
120 | 75| 16788 | Sevt. 59 71 | 290l 10| anp (0500
129 75 e L 76. 10 130 217 D)% ¢
120 [ 75 ;gg?)g ggp): 21 170 | 76,30 13 0::] ..2:;')
1201 75| 16805 |Sept: 59| 170 | 0|l 13| ok 22114
129 v (B 77.50 g Dy S
o | | g [Sevt 29| 1ig | R0 10| o 22315
120 7% 16943 pbt. 2 17.3 76, 60 130 EIF .;:;"-1»6
129 75 169.'1 Sep{. g? 17' 3 77. 00 ];: ‘PI'; ‘)‘)J.'O
129 75 16921 (pt' S 16.3 7K. 00 120 317 ”)i,l
120 | 75 | 16925 ho}:t' ‘53 17.0 | 78,40 120 | 917 ‘m:"si;
120 | 5| 16959 | Sept. 5 }?2 76. 80 130 | 217 | 2534
19| 1 16960 Sept. 29| g 5| A0 120 | 217 | 22350
120 1 75 | 16967 | Se t. 2 00 | 80,90 130 | 217 | 99
1281 7| 1608 st}:t' 29 oy 78, o 130 | 217 | Suacs
75 16983 & ; :. L 8, 00 ]:‘0 g1~ O
120 | 75 | 17001 3‘;‘::- ‘3 16.9 | 7779 12 7:; .“:.':‘ o
120 1 75| 17003 | sl 29[ 170 76. 30 120 | 9 e
129 75 1700; Se]bt. 20 17.4 76. 00 1')'0 | 517 22362
204 | 76| 17034 Se{:: 33 }(7,-6 78. 90 130 E{; ﬁ:?ﬁ
204 | 76 2 A o 67 77.6 : ;
| | s B de) i) A7) ae
204 | 76 | 17043 be,l,',,' 5)3 %‘7‘» 21 7760 130 3}; ”"’i“;
2“4 7 : ‘ - ’.“.” : :: s
204 | 76| 1708 |SeBE 29| 175 7750 1o | 27| 2275
(*) 562 | 17618 sé”"' 30| 187 [ 7709 ]tg S| 2
(*) 562 | 17695 %egz‘ gg }6.8 77.10 130 ﬁ;z 22381
(*) | 562'| 7639 | & '. .5 | 77.40 4] MU Siaas
) | 562 ; ' : 76.9 3 | 5 86
o (Rl e i) W) |
() | 562 [ y7 Sent. 50 1.3 | 766 201217 | g
) | 562 17052 geepg. gof 105 | zaa (|l 10| 28| 2ing
* . e PL. 3 16,6 7(. . 218 22490
G || e g d) e a | ) o B
(*) 56.4 17663 5332 38 17.5 | 77:99 130 5}3 Tt
(*) 562 | 17665 | Sept. 10.6 | 76,50 1 < 22437
g:; 262 17675 52{:: 38 {?3 72- 80 1;‘:3 %12 ;2(;{
62 | 17880 | Sept. 59| 17- 78.00 130 | 218 | o
(o | 62| 17886 | Sept, go| 172 | 7680 ( 1o0 218 | 5ooLt
: 8
() | 5621 17887 | Sept. 30| 168 | 76.70 130 | 9 o
h s ; 218 20509
(*) 562 | 17707 | Sept. 30 7.1 | 77.80 (*) £ e
g IR R . 17.1 - 062 | 29819
(*) | 562 17725 |Sept. 30 7750 | (4 2 | 39g9:
G | o) T ;eit 3| 160 | 1 ol o 50y | 2282
32 34 | Sept. 30 AL P g ) 562 | 9935
() | 562 | 17735 | Sept. 39 16, 7.30 | (%) -5
. 6.5 562 | 29836
(*) | 562 17757 | Sept. < s | 77.20 * 2| Soas
Chs | 02| 17758 | sep: 50| 17:3 | wiagfl () | s62| oagay
ept. 30| 16 ) 562
. 8 76 24749
265 | 77| 21498 | Oct, IO | ses
25 7 6 16.5 77.20 * Q“ 24754
5 7| 21500 [ Oct. ¢| 7g (*) 562 | o475
5.7 78. X 0 24759
24| 6] 21520 | Oct. | 707 w0l 0 | s62| Fgre
041 76 21527 |Oct. g| 14: .70 | G | 562 | 24769
(*) 562 | 24777

|
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SEED HEADS SELECTED TO BE PROPAGATED IN 1892

COLMAN'S CANE-—Continued.

Pare | S b 5 . Ty
went | piag, | Serial [ pyate. |Sucrose. Purity. Pl’:l';;'t"t Plat. | S¢Tal | Dyte,  |Sucrose.| Purity.

plat. No. ‘|l No.
Percent. Percent.

) 562 | 24778 | Oct. 9 15.7 75.80 *) 562 | 25625 | Oct. 10 16.0 | 80.00
(F) 562 24813 | Oct. 9 16.1 76.7 *) 562 25627 | Oct. 10 16.0 | 83.30
(*) H02 24829 | Oct. 9 15.7 81. 80

*) 5l§‘.’ 24833 |Oct. 9 15.8 77.80 Mean of 210 seed heads ...| 16.96 | 78.16
") 5(:'.: 25636 | Oct. 9 15.6 84.30 Mean of 18 seed heads ....| 18.29 | 79.97
{*) 002 20042 | Oct. 9 15.5 83. 30 Maximum ...ccecccccacaes 19, 40 84.30

PLANTER'S FRIEND.

106 | 49| 7921 |Sept. 16| 16.1 | 75.30 o73 | 78| 11506 | Sept. 21| 18.0 | 77.30
106 | 49 | 7980 | Sept. 16| 15.5 75. 60 273 | 78| 11597 | Sept. 21| 18.2 | 81.60
106 | 49 | 7999 | Sept. 16| 16.0 | 75.50 973 | 78| 11600 | Sept.#21 | 18.0" | 78.70
273 | 78| 10747 [Sept. 19| 16.8 | 75.30 273 | 78 | 11602 | Sept. 21| 18.4 ¢ 77.00
273 | 78| 10748 [Sept. 19| 16.5 | 75.70 273 | 78| 11606 | Sept. 21| 18.2 | 78.20
573 | 78| 10749 | Sept. 19| 17. 76. 70 273 | 78| 11607 |Sept. 21| 19.0 | 79.50
273 | 78| 10758 [Sept. 19| 17.2 | 75.40 573 | 78| 11608 | Sept. 21| *19.4 | 79.20
273 | 78| 10759 |Sept. 19| 17.3 | 75.60 273 | 78| 11610 | Sept. 21| 17.7 | 77.00
273 [ 78 [ 10700 | Sept. 19| 17.4 | 78 00 513 | 78 | 11615 | Sept. at| 181 | 77.80
273 | 78| 10768 |Sept. 19| 16.7 | 75.60 573 | 78 | 11616 | Sept. 21| 18.0 [ 77.80
273 | 78| 10781 |Sept. 19| 17.8 | 76.40 || (%) | 546 | 13167 [Sept. 23| 17.3 | 82.40
273 | 78| 10784 [Sept. 19| 187 | 77.00 || (*) | 646 | 13169 |Sept. 23| 18.8 | 87.00
273 | 78| 10788 [Sept. 19| 17.2 | 75.10 | (*) | 546 |. 13230 [Sept. 23| 17.8 | 79.20
273 | 78| 10789 [Sept. 19| 17.3 | 75.60 || (*). | 546.| 13252 | Sept. 23| 17.8 | 77.80
573 | 78| 10806 [Sept. 19| 17.7 | 76.0 || (9 | 546 | 13254 |Sept. 23| 19.2 | 7870
273 | 78| 10807 |Sept. 19| 16:8 | 76.40 || <) |54 | 13278 [Sept. 23| 18.7 | 78.20
273 | 78| 10810 |Sept. 19| 17.5 | 75.50 || () | 546 | 13279 Sept. 23| 18.2 | 77.20
73| 78| 10823 |Sept. 19 17.3 | 75.00 | (v) | 546| 13283 [Sept. 23| 18.5 | 78.40
273 | 78| 10833 |Sept. 19| 17.9 | 75.00 || (*) | 546 | 13209 | Sept. 23| 18.5 | 80.10
o73 | 78 | 10834 |Sept. 10| 182 | 7820 || (4 | 546| 13307 |Sept. 23| 185 | 78.40
273 | 78| 10853 |Sept. 19| 18.5 | 76.60 || (* | 5i6| 13327 |Sept. 23| 18.8 | 79.70
273 | 78| 10858 [Sept. 19| 17.9 | 75.20 || (% | 546 | 13307 | Sept. 24| 19.1 | 88.00
273 | 78| 11533 |Sept. 21| 17.6.] 75.90 || (%) 546 | 13104 s.af)’t' 24| 16.8 | 78.20
273 | 78| 11536 | Sept. 21| 17.0" '|» 76.30 106 | 49 | 15638 | Sept. 26| 17.4 | 78.80
273 [ 78! 11537 | Sept. 21| 178 |.%6.70 273 | 78 | 15762 |Sept. 28| 16.0 | 82.90
278 [ 78 | 11540 | Sept. 21| .47.8 ] 77.80 973 | 78| 15808 |Sept. 28| 17.4 | 79.10
273 | 78| 11542 |Sept. 21| 18.0° | 75.90 973 | 78| 16551 |Sept. 28| 18.0 | 78.80
273 | 78 | 11544 | Sept. 21 18.5 | 77.80 273 | 78 | 16579 |Sept. 28| 17.6 | 77.20
b73 | 78 | 11545 |Sept.@1| 17.7 | 7700 || 273 | 78| 16621 |Sept. 28| 17.8 | 77.80
o713 | 78| 11547 [Sept. 21| 18.2 | 78.50 573 | 78| 10643 |Sept. 28| 18.5 | 77.40
273 | 78 | 11550 | Sept. 21| 17.9 | 78.60 106 | 49| 17157 | Sept. 29| 17.7 | 78.40
273 | 78| 11551 [Sept. 21,183 [ 77.00 106 | 49 [ 17159 |Sept. 20| 17.0 | 79.50
073 | 78| 11562 Sept. 21| 183 | 77.90 106 | 49| 17162 |Sept. 20| 17.7 | 78.10
273 | 78| 11566 | Sept. 21| 17.6 | 77.60 206 | 49| 17180 | Sept. 20| 17.7 | 77.40
273 | 78| 11580 [Sept. 21| 18.9 | 79.40 106 | 49| 17245 | Sept. 20| 17.0 | 86.70
973 | 78 [ 41581 |\Sept./21| 18.5 | 78.40 106 | 49| 17246 | Sept. 20| 17.9 | 81.30

273 | 784 11583 |Sept. 21| 18.2 | 77.50 —
273 78 | 11584 | Sept. 21| 18.0 77. 60 Means gk c N IS ST LSS 17.80 | 77.99
273 78 | A1592, [Sept. 21| 17.3 77.30 Mean of 4 heads........... 19.10 | 81.35
573 [ 784 11504 [Sept. 21| 18.3 | 77.90 Mean of 34 heads.......... 18.44 | 78.69
273 78 | 211595 | Sept. 21| 18.2 77.20 IMaximumé. oS SRattac Ny | 19.40 88.00
|

’ BLACK AFRICAN.

104 | 54| 5634 |Sept. 14| 155 | 7750 (%) | 657 | 6750 [Sept. 15| 16.1 | 75.60
¢y | 657 | 6210 |Sept. 14| 15.3 | 7600 (*) | 557 | 6923 Sept. 15| 16.1 | 77.10
(4) | 557 | 6214 |Sept. 14| 153 | 7810 (9 | 57| 6926 |Sept. 1| 15.7 | 75.80
¢y | s57| 6215 |Sept. 14| 15.2 | 77.20| (% | 557| 6930 [Sept. 15| 15.8 [ 75.60
) | 557| 6231 |Sept. 14| 15.3 | 7800 (*) | 557 | 6933 |Sept. 15| 16.8 | 77.50
) | 557| o234 |Sept. 14| 15.2 | 8220 (%) | 557| 0946 |Sept. 15| 16.2 | 75.30
) | 557 | 6236 |Sept. 14| 15.0 | 76.10| () | 557 | . 6947 Sept. 15| 15.7 | 75.10
) | 557 | 6243 [Sept. 14| 15.0 | 75.80( (*) | 557 | 6962 |Sept. 15| 15.5 | 75.20
) | 557 | o711 [Sept. 15| 15.4 | 75.20 (| (*) | 557 | 6974 |Sept. 15| 16.1 | 75.60
) | 557| 6712 [Sept. 15| 15.0 | 75.00 || (*) | 557 | 6985 |Sept. 15| 16.1 | 76.00
(*) | 557 | 6713 |Sept. 15| 16.0 | 7550 || (*) | 557 | 6986 | Sept. 15| 16.6 | 77.90
) | 557 | 6718 |Sept. 15| 16.8 | 78.60| (%) | 557 | 6988 |Sept 15| 16.2 | 77.50
) | 57| 6722 |Sept. 15| 15.5 | 75.60 || (*) | 557 | 6989 |Sept. 15| 15.7 | 75.10
) | 57| 6724 |Sept. 15| 15,9 | 75.70 | (%) | 557 | 6994 |Sept. 15| 16.8 | 77.50
) | 557 | 6727 |Sept. 15| 16.7 | 76.20 || (*) | 857 | 6995 |Sept. 15| 16.2 | 76.40
» () | s57| 6736 |Sept. 15/ 15.9 | 76.80 [ (*) | 557 | 6999 |Sept. 15| 15.5 | 77.50
™ | 557| 6745 [Sept. 15| 15.9 | 76.50 | (+) | 857 | 7012 |Sept. 15| 15.7 | 80.80
) | 5371 6750 |Sept. 15| 15.6 | 75.00| (*) | 557 [ 7014 | Sept. 15| 15.7 | B80.10
) | 57| 6751 |Sept. 15| 15.7 | 77.80 | *y | 57| 7017 [Sept. 15| 16.1 | 80.90

* Grown from average seed. )
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plat.
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PROPAGATED 1N 1802,
BLACK Al"RI(JAN—Cuntinuml.

' l
Sucrose.| Purity.

i
Per cent.

) Serial ‘ Y T B
Plat.| "No. | Date. |Sucrose.|Purity.| Parent 1, | Serial | |
A plat. at., No. | Date,
- Perecent. i ’
557 7024 " - e
557 | 7035 &ﬁt: 1| 358 | B0l o | 87| 12125 | Sept. 22
557 | 7036 | Sept. 15| 15.8 | 7710 | &) ‘:”:’.7.‘ 12120 | Sept. 22
557 | 7039 |Sept. 15| 15.5 | 76 a0l ) | 357 | 12130 | Sept. 22
557 | 7041 | Sent: 15| 13 oo (*) 557 | 12135 | Sept. 22 |
57 [ 7043 |Sept. 15| 15.8 | 70,40 || (e | 227 | 12137 | Sept. 22
957 | 7050 |Sept. 15| 15.5 | 77.10 | ' 557 | 12145 | Sept. 22
5?7 7051 | Sept. 15| 15.5 76. 70 | () 997 | 12160 | Sept. 22‘
boy | 7053 |Sept. 15| 15:6 | 7680 || (o) | S37| 12161 | Sept. 22
-)?7 7055 Sept. 15 15 .. 0 ‘) -_'-_'7 | 12164 Sept. t_)-_pl
557 | 7056 | Sept. 15| 15.6 L_i-"::. (*) 557 | 12165 | Sept. 22 |
oor| 7062 |Sept. 15| 16.0 | 73.50 || (o | 227 | 12166 Sept. 22
gg; 7004 | Sept. 15| 15.7 | 75.50 || (v | cob| 12168 |Sept. 22|
5 7085 | Sept. 15| 16.1 | 76,70 || () oos | 12174 | Sept. 22
57| 7067 |Sept. 15| 15.8 | 76,70 | o) | 97| 12176 | Sept. 22|
937 | 7074 | Sept. 15| 13.¢ Fn 19 ) 557 | 12185 | Sept. 22
557 | 7080 [Sept. 15| 15.5 | 4o U0/l () | 564 | 12202 | Sept. 99|
e 7083 | Sept. 15| 15.0 -'.1'1:’ (*) 064 | 12229 | Sept, 22
37| 7084 |Sept. 15| 15.6 | 7g.40 || ) | 364 | 12280 | Sept, 22|
037 1085 | Sept. 15 15.8 b { =) 564 12232 ‘Suln 29 |
557 7184 | Sept. 16| 15.5 _‘.é' 40 |1 () 564 | 19933 ‘Sc'pt. 09 |
SST| 7188 |Sept. 16| 151 | 700 () | 504 | 122300bsept. 55
957 | 7189 | Sept. 16| 15 7 Al ML 564 | 12236 | Sept. 22 |
657 | 7192 | Sept. 16| 159 | o }!"t (‘) 564 | 12939 l:\-(.,,t' o9 |
osgjl’ ;igg ggpg 16| 155 ;‘,;:; I ” {»gti 12240 | Sept. 22
- 10, &0 | 50 12242 | Se o9 |
AR AR RS
ept. 16| 15.3 | 7730 I \. 964 1 12245 | Sept. 29 |
557 7211 Sept 16 A .30 (") Ho4 129 e pt. =<
557 | 7218 | Sept. 1o| 133 | 75.00 || (v | 5eg(WAaS | Sept. 22
557 | 7225 | Sept. 10| 125 | 10 f (o) | zugd 355E7 | Sept. 22
557 | 7228 | Sept. 10| 124 | .50 || (4 | 5oy | 12248 | Sept. '-"-”
557 | 7250 | Sept. 16| 120 | 7090 |l () | sog| jaay |Sept. 22
557 | 7951 Sep 3| 15.8 77.40 || (= vas | 12251 [ Sept. 22 |
5 pt. 16 15 manan [ () 564 | 12959 | Sent. 99
S| I Sepe. 16| 150 | AP O | s | 1 | Sh 32|
- Sept. 16| 15.7 o 4 504 | 12262 | Sept. 29 |
AR B g
1276 | Sept, ‘ ALK 554 | 12368 | Sept. 99 |
557 | 172718 geP: 16| 159 16,40 || (%) 504 | 1o90g | SoPb. 22
557 | 780 | goPt- 10| 15.3 60| (+ ood | 12269 | Sept. 22
7| oge | D€PE. 16 | 415, 75€n || (1) 564 | 12271 | Sept. 92
for | 728 |Sent: 10| agy | 7230 O | s | 1250 | Sent: 23|
5 el sles 520 76, 4 564 | 12546 | Sept. 99 |
Sor | osat | SopfT0l" 1.5 7040 | ) | 504 | 12540 | Sebi: 55
ol Sept. 19 i 18, n ) 504 | 12554 | Se 5
v | 10om lSeptito| g5 | T80 || () | 564 | 12338 | Sebe: 23
557 ?Zb Scpt. 19.|-“16.: b ...Nl‘ (*) 504 12560 .\‘,.. )t. %
sy | 109208 8ept. 19| 6.0 | S50 (%) 564 | 12563 | Sept. 23
557 | A998 [Sept. 10| 168 | <40/ () | 564 | 12577 | Sevt. 23
557 | Clonard Sepb19 [ 164 | S 1000 () | 564 | 12582 | Sept. 23
5520 ToolumbicI: 10| 164 | A= 20l (1) 564 | 12583 | Sept. 23
557 hioosa [oept. 191 162 | 201 () | 561 | 12585 | Sept. 23
557 oi2Sept. 19| 16,5 PR L) 564 | 12580 | Sept. 23
‘rr‘ 11979 Scpt. 29 163 7‘.).-_“)* (*) 564 19509 t“l . :;'
531 19007 Sept. 22| 16, oy |G| oo | 1z ::}:: m
(= 5 i '(} - ‘2 ¥ ae & ! * e :'L.' " . -':
557 | 12018 u{iz % 193 | 15.20 H o 12606 | Sept. 23
D379 12020 | Sept. 23| 167 | op 104l () | 604 | 1598 |ScPE- 23
;):_)7 12021 | Sept, 22 161 75, 60 (*) 564 l;F;;J Sept, 23
207 | 12026 | Sept. 32| 160 | 20301 (%) | Beg | 1300 | SCPL- 28
257 | 12035 | Sept. 22| 179 | TE30 | () | 56| 13700 | SOPE- 23
D97 12039 | Sept. 22| 17,0 | 4020 | (*) | 564 | 1595g | SPL 23
.»..»Z 12053 | Sept. 99 10‘2 49.40 (*) 561 ]:_’: ;) §('[)t. 26
557 | 12081 |Sept. 22| 17.4 | 2200 | (9 | sy | 1o470 | Sept. 26
257 | 12084 |Sept. 22| 167 | o5 00 | (M) | B6s| 15478 |SOPE- 26
957 | 12092 | Sept. 22| 17.0 | 230 | (%) 564 | 15440 | QoPt- 26
o7 | 12095 | Sept. 22| 169 OO 504 1';-;“(1) Sept. 26
997 | 12098 | Sept. 22| 17.0 (Lo (*) 564 | 15404 Sept. 26
557 12100 | Sept. 29 ]7.7 19. ,'0 (*) 564 1"_)“___ ﬁ(?])t. 26
557 | 12107 | Sept. 22| 17,9 | vor30 fiahol s Ll
99; }%;}g Sept. 22| 16.5 42'33 i{nan .....
D0 2113 | Seps, 22 s e P AN RRA it desnice
:n; 12116 | Sent. g }31 7 g T rl'.‘fpﬁ:{’;'“"l“l‘““‘
ol 12117 | Sept, 29 ; Ml Meay * 50 B R b
557 | 12121 | Sept, 23| 1.5 6. 00 faxinun, oo eads ...

* (! g " A
Grown from averag

€ seed,

16. 6 75.80
18. 6 76. 60
16. 8 75,060
17.5 77.30
16.9 75.10
16.0 TH. 10
172 76, 80
16. 2 77.80
17.1 76.10
18.0 78.00
18. 1 75.70
17.8 78.10
17.8 76. 00
16. 6 76. 10
16.5 75.70
16. 6 75. 50
18 75.30
17.0 76. 30
16. 4 75. 20
16. 8 75.70
16.9 76. 20
16. 8 76. 00
17.3 77.60
16. 3 76. 20
16.5 T76. 80
16. 4 76.70
17. 1 76.70
16. 8 76.70
17.4 75. 60
1758 77.00
16.5 706. 80
17.0 77.00
16,9 77.60
17.6 79. 30
16. 5 76. RO
17.8 78, 00
gl 77.10
{51 77.60
2 77.50
17.2 82, 30
17. 8 77.30
17. 4 77.40
17.8 76.70
e 77.10
18.1 77.80
17.8 76. 00
17.6 77.20
L2761 187720
17.5 76. 10
1758 77.00
1 7| 76.70
17.1 76.00
17.2 76. 10
17.3 77.80
17.3 85. 20
17.2 76. 50
17.2 |. 78.50
172 78. 20
17.8 78.70
16. 6 83. 00
16.3 78.00
16. 8 77.10
16.5 76.80
16. 8 82. 80
16. 1 77.40
16.0 78. 80
16. 2 76.10
16. 35 76. 83
16. 35 76. 83
18. 25 77. 22
17. 38 171
18, 60 76. 60
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SEE
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Parintl] ‘ i
_ plat. Plat. Serial COLLIER'S
T No D :
) atﬁ. S“('l'l)ﬂp »
117 se. Purity. | Parent | .
uz| | o Al e plat. | Sl |
o e 0780 | Sept. 13 Percent. No. | Date '
17 708 | Se . 49 . . S“(' 3 '
114 “ 684:} ,""‘ llt-, 15 16-6 7- | rose. Pur'
114 18 Stk |b(l 7t p 16. 6 ”‘-20 A —~ lty.
1 7100 .l e b ()
114 gl 7 Sept. 16 17.1 74.90 . 544 '
1 4111‘-1-10 G (*) 114
114 8| 7168 'Sept. 16 7.7 | 7 .10 R 544 06 | S \Perc
1 7162 | S pt. 16 a2 G. 6 (") 11 (‘pf a1 | ent
A 7162 | Sopt. 10 174 | 7 sl () 544 L Sopt: 31 18.7 | T
}{Zl s | Sept. 16 e el b o THE gt-m: i s
i 7641 |‘,“|’t. 16 :_'-7 ol ' (*) 1 ept. 2 . 3 sl
117 84 | 7743 | Sept. 16 15.3 9.40 || 544 418 | Sept. 2 18.1 Lghis
illkin Lf L ' Sept. 16| 15.8 81.40 (%) | o 11427 Sept. a1| 187 70.70
| ¢ . B ndhg 2 . Aot b o "~
117 84 7749 | Sept 16| 17.2 ] 81. 00 (*) 544 11441 Sep .21 18.4 77.00
* | 84 | ¢ 7766 | Se . 16| 17.5 76.10 ) 5 5 11456 | 5 pt. 2 18, 76. 40
‘ b o |l pt. 706 TR x 544 0 Sept. & 8.4 (hiae'
i She 7198 | Gapt: 1 {7_’ | .00 gy st Sept o1 186 7. 70
. 8389 | S pt. 17 75 | 77.50 | (* 544 | 1 Sept. 2 g5 | 78 0
*) 563 8 Se { 16.2 | 77.50 | ) n 1464 | S .3l arle 78. 4
. 3 Sept. 17 6.2 | 76 ol 544 4 | Se > 17.2 78.40
9| g 8395 | Sept. 17| 160 | 76.10 | () | o4 11465 | Sent: 21 2 e
(*) 563 | 8 )7 | Sept 17| 16 l 76,20 | () 54 11466 SJ' . 21 P8 76, 20
“ | s 8409 | Sept. 16| 103 et b | 1o Sept. | e | %
o | o 10631 Sept. 19 L iy (| it I | Sente5y SR 70 20
*) 563 ik Sept. 19| 16.4 | 76.10 (*) oh 11470 iy 21 R 76. 20
| on 10658 Sopt. 19 Ty A (*) | o4 e . 21 27 2® 7500
117 }‘ 106&,8 Scpt' i" 17.2 ; 27. 00 | (*) 544 11472 Sept' 21 18.; 78.00
17 g lom‘ Sept. 0| 181 | 77.50 || () | 544 11474 | 8 pt. 21 A 780
Al e 10575 Sept. L e M () | 544 11476 S 3 F24) 77.30
P o | A | 79.4 *) | 5 11477 | S pt. 21| 18. 78.8
7] 1067 pt. 1 8 0 544 Se 18,1 0
17 | 17 78 | Sept. o| 17.7 79 (*) g 11478 | S pt. =l : 7.8
7] 501 10686 | S pt. 19 17.7 | 7 .90 x 544 78| Sept. 185 | 7 .80
17 | 14 10688 Sept. 1 17.7 77. 00 (*) il 11479 Sep 7 91 18, g 78. 40
117 | 7| 106 Sept. 9| 17 79.4 ™l 5 11480 | S pt. 21 .3 | 176.60
7| 10092 pt 7.6 0 544 S 18.2
117 | i 10694 Sept. {9 17.8 79.30 () 54 11481 L‘em' 91| 17.8 76.50
UMb A by Sept. 19 O by 8 A ER 2 o 76, 40
u7 | }Z 1071:; Sept. }g 18. 0 80. 00 () 54: 11485 gﬁl‘t- 21 17'2 76.20
A7 o | i bt 18 1 il 6 e i 8
9,2 8. 40 - 141 | Sept. 2 77. 6
(o | i 0oty 1| 17.6 7,00 () 503 | 11043 Sept. 21 209 77,20
) ! },44 11116 Sept. 2 17.4 76. 20 (*) e 11646 th. o1| 17. 78. 40
() 4 | 111 Sept. 21| A 76. 00 (*) 563 | 116 Sept. 2 7.6 | 76.¢
112 pt. 2 ({ . 48 1 70,
* 544 121 | S 2l 2 ey * 563 S 16. 4 a0
] 5id 11149 Sept. 21 17.0 77.50 () 563 11649 S"I)t. o1| 16.5 75,20
() 544 11168 Sept. 21 17. 4 76. 30 () 563 11650 Sgpt- 21 17.0 76. 40
H | 544 “138 gt’},’: 51 17.5 820 z; £63 }16:"2 o }:: 21 1;2 76. 00
191 Sept. 21 ‘0 | <76. 0 56 1656 Sept, 21 y 7.7
*) | 544 11207 Sept. 2 17. 4 76. 30 *) 563 | 1165 Sept. 2 16.9 10
- . & . -~ . R 4 a1 e R0. 5
i 51 | 11208 Sept 21| 17.7 bk 1 B 563 | 11741 Sept. 2 17.6 L
x| o4 209 | Sept. 21 Al 4 7 (* 563 711 | Sept. o1| 18.¢ 76. 90
() 11215 Sept. sl gl melbiden ) 3 [ 1742 Sept. 2 g2 | 7
e i Al 21| 7.2 w600 | 563 1175t | Sent. o s 77,30
o | e Sorras® 17.0 | 76.10 () o SepERt 8.2 | ‘80
Q| y G Sept. 21 17.0 76.00 | Q| o 1760 Sept. 2! sy | 70
) 11982 Sept. 21 7.6 176.30 || W 563 761 | Se . 21 18.7 77.60
() iRl 28 | Sept. 2 Ll (%) | 56 Dt Sante 31| 184 70
g;i 54 156 geiii: 21| 180 78. 50 @) a8 | 11784 sl e 7010
) 11288 ept. ;| 8.0 Ao 60 " 563 767 5\ .2 ]3' 77.60
(*) 5’“ 1129 Sept = 16. 8 77. 60 (%) 563 11771 ;’l't- 91| 1 -0 77
803 | Sooe. 5 : " Sent. 2 8.8 7. 00
(*) ‘,:'44 ]131.8 Sept .l 18. 1 76. 00 () e 11773 ept. 22 76
318 . 21 - (* 563 e Sept. 2 19.2 .10
(*) 544 | 113 Sept. A ) | o6 11776 | Sept. 22 2 | 7.4
(| o it | S B e i | i S 51|
W 5 b ‘o | 78 il T35 | Sent. 22 I e
(*) ;’44 11.‘10 Sept. 21 1942 y . 20 (*) 563 11908 ‘5'1,1 b v ](). 76. 8
£ D . p: Sept e 0.1 poie] 0
(*) 544 11345 Sept. 21 18.1 76.10 (k) 563 11912 sem’ 22| 17.5 76. 10
(*) 544 | 113 5 [ Sept 21| 185 76.10 ) 56 11926 | S pt. 22 7.5 | 76
3 644 346 | S o 1 76.° (* 3 119: Sept 5% 17.9 .10
(*) - 11348 Sept. 21 17.8 76.20 . 563 1928 | Sept. 22| 17.7 77.20
(*) 44 | 1135 Sept 17.9 R K 563 11933 Sept. 22 .7 | T
. ; 351 | S - 21 . 76. ¢ (* 33 | Sept. 2. 1841 78. 10
(*) 44 | 11352 Sept. 21 18.2 J6.20 . 563 11934 | S pt. 22 19, 76. 70
0 o }}355 i 18.3 7550 o e Sopt. 22 198 1N 0
iy - [ e . S x 564 U S . Lo :
0B 5 | | g BB
" 544 11 bept. 17:8 £ .90 | i 563 953 | Se ¢ 123 1 (: .
(Z) r 1360 | S 21 2 76 (*) 11965 pt. 28 0 20
(*) 544 | 11362 Sept. 21 e 76,00 ff° € 44 1.,91’“ Sept. e 17.2 78. 40
(*) B4d | 11367 Sept. 21 150 | 7780 ) 24| 12720 Sept. 22| 181 76.10
*) | b4 11972 Sept. 21 18.6 7_‘_-80 L™ 544 ]§1ﬁ6 Sept. & 17.8 76. 10
(* L b4 11';":‘ h‘f])t,, 21 ]§-5 7:- %0 ! *) ;_’44 10-}:"9 St\])t. .';:} 17.3 ,_',‘-80
) o 1375 B s 6. 53‘ (*) Lo o752 geml IR (e
: 14 Sept. .9 .90 | (* 19775 Sept. & 71| 7. v
ol o mg‘; iy A g s o 19785 ;eim AR o
(") 544 | 11383 ept. 21 2% 76. *) | 5 1278 ept. 23 80 | 71
] - : o 17.5 .80 || 544 918 23| 17 77.30
(*) 544 | 11385 Sept. 21 D 76 L (*) 1279 Sept. e .8 U4
ot 18.2 RURI 544 1{S 231 17.5 76.70
(* H44 9 bcl)t.' 9 ®. & | 76 ‘ (*) = 1279 -‘Ul)t._ 23 [B 0 -
I e L1306 | Sopt. o, S .10 | () b 12704 | Sept. 23 s | 70
H44 ; 8 | Sept. - 18.5 b gl (*) 4 | 127" ert. 23 18.4 20
11399 | S . 91| 18.8 77.40 | 544 99 | S 17. 6 77. 40
Sept. 2 .8 | 8. 1R r 12805 sept. 2 7.6 | 7.
L t-l. 18'7 | | '\‘0‘ (*) ‘)44 ].)8:) btpt. ‘)3 ]l.ﬁ 1_: 20
| | 80.20(| (* a4 | 12 13 | Sept. 2 o
! LU 4] B4 12819 Sept. ;;? 17. 4 76. 60
! 12830 | Sept. 23| 18.6 76.90
Ll)t )3 .6 4
‘ R 18. 1 76. 60
6. 40

*Grown f
rown from avera
ge seed.



SEED HEADS SELECTED TO BE PROPAGATED 1N 1892.
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COLLIER'S—Continued.

Parent Seri
Plat. e Date. |S » IPnrito || Parent Serial |
plat. No. Sucrose. |Purity, plat. |Plat. ‘Si\.r",‘.'l Date. ’.\'ucrosc.' Purity.
(*) 544 | 12845 | Sept. 23 Pc{ vias Percent
() | 54| 12850 |Sept. 23| 179 | ool () | 663 | 15003 | Sept.26| 18.2 | 76.50
(*) | 54 | 12877 |Sept. 23| 180 | o o0 |l @ 594 | 15926 | Sept. 28 | 16.2 | 75.00
(%) | 544 ) 12878 |Sept. 23| 188 | 7 a0 || ‘Gho | 994 | 19934 | Sept.28 | 16.2 | 75.70
(*) 544 | 12884 | Sept. 23| 17 e 17 [ 84| 17567 | Sept. 29 | 18.0 | 79.00
* P < .6 77. 90 11 - .
() | 4| 12885 Sept. 28| 176 | Trie0 |l 17| 8| Jiors|Sept-20| 17.8 | 177.80
() | 24| 12887 |Sept. 23| 187 | 77.00|| 117| of | 1iord | Sept.29| 17.5-| 76.50
) 544 12888 Sept. 23 18.8 80. 60 117 81 't_;):b ﬁl'pt. 29 17.9 76. 50
: 5 12804 | Sept. 23| 17.2 | =g 70 ) 17578 | Sept. 20 | 17.6 | 76.90
(*) 544 | 12896 | Sept. 23 18,0 76, 60 “_{ 84 17587 | Sept. 29 18. 4 78.00
() | oif| 12897 \Sept. 23| 162 | 7640 || 117 | of | 17989 | Sept.20 | 17.7 | 76.60
(*) 544 | 12009 | Sopt. 53| Juz | 1040 Tur | B3| 17091 | Sept.29 | 182 | %7.50
() | 244| 12000 |Sept. 23| 1801 | 770 (| 11y | pon | LP93 | Sept.20 | 47.6)| 76.90
5 o4 | 12003 | Sept. 23| 17.7 | 76 60 ] 121 21617 | Oct. 640165 | 77.20
() | 544 12012 |Sept. 23| 17.7 | 76 6o 1| 12| 2621 Oct. 6 165 | 77.80
() | 54| 12915 | Sept. 23| 178 | 76 7 141 12| 21623 | Oct. 6| 16,1 | 77.10
() | 544 13010 | Sept. 23| 175 | 78 40 N71 131 21709 | Oct.. 6| 17.0°| 7870
() | 34| 13020 |Sept. 23| 1800 | 7730 17| 13| 21710 | Octe 6| 16,5 | 7820
(0 | 544 | 13030 |Sept. 23| 178 | =5 o0 N7 13| 21711 [ Oct.. 6| 16,0 | 76 20
(" | 514 | 13035 | Sent. 23| 1o8 | T6.00 U714 13| 21112 | Oct, 6 |. 16,0 | 77.30
() | 844 | 13046 |Sept. 23| 101 | c2d0|l 17| 13| Anp | Ot | 10y | aa3d
() | st nomo Sept. 23| 183 | 7040 | k7| 13| BT2loct 6| 170 | 7800
2 4 Sept. 23| 185 | 77 7 31 21749 | Oct. ¢ i 76. 30
( ) 563 14069 Se )t. 2.‘ 9 ‘7- ]0 117 ll" o)lh,— kg 17. 0 ‘6.
*) 563 14070 Sel t S 17.1 76.70 974 10.8 :;l‘:)o Oect. 6 16. 6 76.50
*) 563 | 14078 éept-.-«t 18.2 | 7750 || 974 ta - 8301 Oct. 6| 16.5 77.80
*) | 563 | 14368 | SP 241 180 | 30| 16 lo1 | A8 Oct. 6| 10.5 | 70.80
*) 563 | 14934 | S pt. 25 | 16,3 77. 50 116 21873 | Oct. 6 16. 4 77. 00
N t.25 ].. « X l"l 2]875 (). g i
() | 563 | 14039 | Sept. 25 | 12 | 7610l 116 | jor| Siges | Oct+ 8| 16.7 | 76.00
*) 503 | 14944 sept- 25| 18.8 | 79.30 116 21886 | Oct. 6| 17.1 76. 40
. o L 101 2190 4 > L A
*) 563 | 14980 Sept :Z.r) 17.5 76.10 || 116 <1900 | Oct. 6 16. 2 6. 40
*) 563 | 14982 Se,pt. 25| 17.¢ 76. 50 ' 1017 21912 | Oct. ¢ 16, 2 77.10
x : pt. 25 L 116 | 101 | 21926 ; 3 71 | 77
() | 865 | 14 | Septios | y77g | 763 | M| 100 Boa | oo 7| 167 | 260
* .25 4 L2 & ] 2954 : . o
¢ | tey| ldses Sept. 25 | 1n.o |40l 14| 100 | 2548 | oo 5| 168 | 70.40
F . ‘0. 114 100 9ornrn GO e {9,
*) 563 15038 Sept. 25 17.8 0.7 | <2008 | Oct. 7 16.0 70. 60
* Sept. 26 PV 114 | 100 | 2257 , 7 o
() | 563 | 15047 | QD¢ 18.9° | 76. 8o T 22573 | Oct. 7| 16.3 | 77.30
*) 563 | 15999 | SCPt-26 | 1811 | 7610 41 100 22574 | Oct. 7| 17.0 | 76 00
() | ses| 12222 | Sept.26 | 47'5" | 7630 114 1100 ( 22501 | Oct. 7| 171 | 76 40
*) | se3| 15238 | Sept.os |ghey | To0f 114 | 104 22000 [ Qor. 7| 1va | o340
(*) | 563 | 15245 §°pt. 261°98.6 | 7780 | 14| 104 22606 [ Oct. 7| 17.0 | 76.70
€ . \i ] DT i 4 10,
f:; 563 | 15248 Sei;t 29 19801 76.30 114 104 e Oct. 7| 17.6 | 70.70
* % 15257 Sept. o8 ]7. 8 17 ?0 974 449 '):;’H‘: ()L( Z 17.5 7. ?0
3 06 15261 Se])t. 26 ]8. 8. 30 274 449 ;:: o ct. L ]q.7 81.50
(*) ;,63 15268 Sept. 96 ]8.3 §()_ 70 | 274 | 449 ;ﬁsn Oct. 7 16.8 25. 00
“ 563 | 15277 | Sopt. 96| o0 | 7830 37| 50 -‘“,';4,1’1; (O’ct. 7| 165 | 77.80
K o&’ ]:)279 Sept 26 .~ i 50 | 274 :-: m. ot 7 16. 8 ‘6.40
) 503 | 4l Sept. ¢ 17.7 | 77.40 || 274| 449 | 23443 | Oct. 7| 16,0 | 76.20
x 9296 | Sept. 26 | 214 o -
| 563 9§ Sept. 18.0 | 75 60 : 449 | 23448 | Oct. 7| 17.5 | 77.90
* 301 bept, 26 <. 274 449 | 9940 <.
*) 563 | 15303 | Sy’ 2 18.1 | 77.10 97 49 | 23468 [ Oct. 7| 16.8 78. 60
() | 568 [\ 15309 [ SDE- 20 185 | 176,60 41 449 | 23470 [ Oct. 7| 16.1 | 77.10
(*) ‘?63 153]9 Sept. 20 ]8.?; 6 70 Li(}an fo ' ” <
(*) 563 | 15321 | Sept. o 9.3 | 178.20 Lean 0F 261 8ced heads....| 17.69 | 177.21
(*) 563 | 15393 | Quby” & 17.8 77. 00 €an of 11 seed headls. . . .. 19.10 | 77.64
Sept. 26 | 17 ” lean of 4
.8 76. 00 x;xino 8 seed heads. . ... 18.78 | 717.61
SR S8 e 4 e neid 0 eisos. 19.40 | 78.20
*Grown from average seed
LINK'S Hyp;j
D AND AMBE
R.
e By
ﬁg ﬁ; gggg% 8ot. 7| 15.9 | 77.60 |
59 | 447 | 23988 Ogt- 71 16.8 | 75 99 | 82 | 471 | 23549 | Oop, g 1 il
5 | 447 | 23206 |oor o| 162 | 10| g% ATL) 23553 | Oct. g 168 | 35,90
59 | 447 | 23207 [Qot, 7| 104 | 7630 || gz | qoi| 23573 |Oct. 8| 165 | 76.10
59 . 16.5 | 775, | 471 | 23574 | Qo
59 | 447 | 23300 | Qct. 7 B) i gy Jet. 8| 16.5 | 76.10
59 447 23306 . 15.9 75.00 | 8 [ 471 23576 Oct, 8 16. ~ .00
5 Oct. 7| 156 | 7a10ll 82| 47| 2asgg [ QY- R
447 | 23307 | Oct, - - 10 | 8 Oct. 8| 16.8 76. 00
69 + 7] 16,9 | 7540l 52| 471| 23583 | Qg ' '
447 | 23312 | Oct. 7 2. 40 8z 23082 | Oct. 8| 17.0 76. 70
59 4 P 2 { 16,7 82.70 ‘ 471 23589 | O
5 AT 23316 (Oct. 7| 177 | ~efO0ll 8z | 471 | 2359y | oSt 8| 16.8 | 79.20
B9 | 447 | 23316 | Oct. 7 15 6 16.10 | Bz | 471 5:’1,"’" Oct. 8| 16.6 75. 50
1(?., x| 481 [ 23511 | Oct, sl 15 0 (1. 60 8z | 471 2;3098 Qct. 8 16. 2 75.70
1652 | 481 | 923514 0. ( 75. 00 8 L 3610 | Oct. 8| 16.8 75. 30
Oct. 8| 15.3 z| 471 | 9361 5. 3
8z | 471 | 23522 | Oct,. 8| 165 76.10 82| 471 3613 | Oct. 8| 16.2 77. 50
8z | 471 23534 |Qct. 8| 160 | 20| 82| 471 | 23016 |Oct. 8| 16.8 | 7820
82 | 471 | 23538 [ Oct. g8 16'2 75.10 82| 471 233-;; ?Ct. 8 16,2 75. 00
82| 471 | 23546 [Qot. 5| 108 | s || gz | 471 | 2627 |O0ct. 8| 163 | 7550
T | 79.20 8z | 471 23653{ Oct. 8| 16.6 | 75.80
Oct. 8| 16,9 | 75.20




LINK'S HYBRID AND AMBER—Continued.
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SEED HEADS SELECTED TO BE PROPAGATED IN 1802,

14

Parent | Seri ' Al _
‘,1;,:‘.' | Plat. -i\!‘(l)f.ll Date. ‘Sucrusv.l I’urit-y.’ P;'\m't’ Plat. Si\";f‘l Date. Sucrose.| Purity.
—_— |
Per cent.! Per cent
8x | 471 23653 |Oct. 8| 16.6 76. 80 060 | 406 | 23795 |Oct. 8| 148 | 75.10
8x | 471 23658 [Oct. 8| 16.7 75. 60 260 | 496 | 23826 | Oct. 8| 16.3 75. 20
8z | 471 | 23672 |Oct. 8| 16.8 | 75.80) 23| 500 [ 23965 |Qct. 8| 16.1 | 76.00
8z | 471| 23678 |Oct. 8| 156 | 75.00| 23z | 509 24069 [Oct. 8! 17.0 | 74.90
8z | 471| 23680 |Oct. 8| 161 | 75.30 | 23x| 509 | 24077 |Qct. 8| 16.0 | 75.10
8z | 471 23606 |Oot. 8| 16.3 | 76.60 | 110z | 511 [ 24106 |Oct. 8 15.4 | 75.80
8z | 471 | 23699 |Oct. 8| 16.1 | 76.00 8z | 406 | 25105 |Oct. 9| 15.5 | 79.50
8z | 471| 23700 [Oct. 8| 166 | 75.10( 142 | 407 25214 [Oct. 9| 155 | 7879
8z | 471| 23702 |Oct. 8| 167 | .80 341z | 416 | 25313 |Oct. 9| 15.6 | 75.00
8a 471 23716 [ Oct. 8| 17.1 | 75.40 —
260 | 496 | 23790 | Oct. 8| 14.7 | 77.30 MORN. - 54 < aanachsdtm ottt 16.22 | 76.28
260 [ 496 | 23703 [Oct. 8| 14.7 | 77.80
LINK'S HYBRID AND AMBER CROSS.
59 29 1505“ Q(\ 114 26 ” ~n e ~ o "5 "0
5 P “ | . 26 171 76. 40 o0 79 8163 | Sept. 17 16.2 5.7
oo | 22| 15056 Sent. 26| 17.4 | .00 50| 70| 8174 Sept. 17| 15,4 | 75.50
P01 201 15057 | Sept. 26| 17.6 [ 76.50 o | 70 | 0467 Sept. 18| 15.9 | 77.20
801 20| 15063 |Sept. 26| 17.8 | 76.40 (| 50| 70| 470 | Sept. 18 15,0 | 75.00
o9 | 201 15064 |Sept. 26| 17.9 | 76.50 50| 40| 11503 | Sept. 21| 16.6 | 77.90
901 201 15056 | Sept. 26| 183 | 78.20 50 | 70 | 11504 | Sept. 21| 15.1 | 76.30
:',9 30 15071 | Sept. 26| 18.0 77.60 | 50 | 70| 11505 | Sept. 21| 15.5 | 75.20
B9 | 20| 10088 (Sopt. 26| 17.4 | 77.00 | SO (OYRLI7 | Sept. o1 15.7 | 75.70
591 20 1511 |Sept. 26/ 17.8 | 78.10 || 50 [£70 | 11515 | Sept. 31 16.5 | .10
59| 9911 18086 | Sept. 30| 16.3 | 75.50 | 501 70| 11522 | Sept. 21| 16.8 | 77.10
S0 01| 18113 | Sept. 30| 16.4 [ 75.90 | 50| 79| 1152 | Sept. 21| 16.8 | 75.70
50 | o9 | 18140 fSept. 30) 16.0 | 76.20 50| 79| 11526 | Sept. 21| 16.5 | 76.80
60 | too | 2w (Sept. 30| 17.4 | 75.60 | 50| 70| 11527 |Sept. 21| 15.8 | 75.60
B0Y | a0l 20053 [0t v | o | TG0 TE0 | O Sept. 21| 16.6 | 76.10
5 5 o= : R D 7 . ‘- f
o9 | 891 ] 25403 |Oct. 9 15.3 75. 2 Mean of 14 analyses....... 16.00 | 176.07
Mean of 16 analyses. ...... r 47 Maximum....c.ceeceeenenns 16.80 | 77.90
MRS G e ate £ s B b 18. 30 '4"8. A
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