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The present invention relates to the testing ot 
aeed to de\ermine the germinative value thereof, and has for 
an object to provide a method or proceaa, and an apparatua 
by the use Of which the method or procesa may be conven1ently 
practiced, for ascertaining in a relatively ahort period of 
time the condition of eeed for growing • 

The value of test1 11 widely recognized, and ia 
etrongly endoraed by the United States Depa�tment of Agricul
tura which has issued eeveral publioations on germination of 
seed among which might be mentioned a special Farmers' Bull-
etin No. 253 dealing eolely with the germination -�6 seed corno 
The bulletin describes in detail the value of these tests 
and aleo sets forth what has heretofore been known as the 
simplest method of conduc,ting the tests. I t will be noted 
particularly that the tests require on an average of five 
days for determining by actual growth the germinative values 
of the selected seed. 

Considerable objection has been rateed by farmers 
againat thia preaent known method, and the tests are generally 
ignored on account of the time ne oeasary to carry out the · 
tests, the ooat of apparatus oft�n employed, and the space 
required for conducting the tests and for maintaining the 
giown bulk in proper and segregated oondition during the ger-
mination of the selected seed. 
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One of the prinoipal objecte of the preaent inven
tion is to provide a method by  which the germinative valuee 
of the eeeo may be determined in a few minutes, and by the 
use of simple utensile or eoonomical a.pparatus available in 
even remote rural sections of the oountryci The present 
process eliminates the necessity for the extreme care and 
attention required in the actual germination of the seed. 

Another object of the present invention is to pro.
vide simple, compact and inexpensive apparatus which may be 
used in oarrying out the said method quickly, conveniently 
and without complex manipulation of parts of the apparatue� 

It is well known that seed is useless or becumea 
defective under various conditions, ehiefly among which may 
be mentioned the immaturity of the seed in whole or in part; 
fermentation in whole or in part either while the grain ia 
drying on the plant or after stored under unfavorable con
ditions; the aotion of frost; and ranoid condition resulting 
from storing for a considerable length of time. These 
defects very seldom oan be determined by the naked eye, or 
by supposed quiok tests, such as aplitting the seed and the 
like. These defects decrease; or entirely destroy the 
germinative power of the seed� and accounts for �he we&k 
growth of many of the plants in the field. 

The present novel method or procese is baeed upon 
certain actions and re-actions which take place in the seed 
when subjected to various chemical solutions or electrolytic 
procesa or other means for quickly augmenting the decompositia 
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defectiva parta of the seed and for acting to a consider-
able lesaer degree upon the sould portions of ·the seed. The 
deoomposed portion, of the seed are discolored by re-action 
to a greate extent than are the sould portiona of the seed 1

and hense any defeoti ve parta of the eeed are developed or 
accentuated to the eye by· the relatively dark or light 
discoloration of the seed. 

While the method or prooess of this invention may 
be carried out for the determining of the germinative values 
of various seeds, the following disclosure of the invention 
will deal by way of example, wi th the treatment of seed corn. 
It ia aleo understood that various kinda of devicee and 
apparatus may be used in.practicing this method or procese, 
and that for the purpose of description the present preferred 
and oomparatively simple forro of apparatua is referred to aw. 
described, and illustrated in the acoompanying drawing, where-
in: 

Figure 1 is a perspectiva view of an apparatua 
by means of which the present method of testing seed may 
be oonducted. 

Eigure 2 is a fragmentary enlarged section taken 
through the seed holder, · and 

Figurea 3 to 10 are enlarled views in elevation of 
corn aeed, ahowing va.ri ous defects t.herein as brough t · out 
by the darkened portions illustrated, in the preaent method. 
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In praoticing the ireaent method by use of the 

devioe illustrated in the aooompa�ying drawing1 a oertain 

number of seed 10 is sele cted from �;ch tar 0f corn to be 

tested, usYally six in nurnber from different portions of the 

ear in a manner recommended in the aforesaid Bulletin No. 253 

of the --epartment of Agriculture, and the seed are placed 

in 'suitable spaced apart relation upon an absorbent flexible 

pa.d 11.. 1.rhe u:ppex surface af the paa is divided into a 

number oí' equare s or segrega ted po?ti ene di vided by 1 ongi tudi., 

nal and transverse indicating lines ·12 which may be demarka

tions, seores, or the líke 1n the upper face of the pad 11. 

The groups of seed 10 selected from each ear are placed in
the separa te spaeed on the ppper face �f the pa.d and are 

pr-essed in the pad for maintaining th, seed from di sp�acenient_, 

In plac'ing the seed i t i..e preferred to diS))©se three seeds 

wi th the heart or germ side uppermo,et and three seeds wi th 

the germ side lowermost� 

It ie of couree underetood that the ears of corn 

fram whi ch seed to be aetually tested, has been rem0tVed 

are placed in a pretet.ermined place:, preferably on a numhered 

raok so as to be a.ble to identify the untreated seed with that 

being treated of any particular ear of corn, both before and 

after the test has been oampleted. Where seed other than 

that provided ·by nature wi th a. sui table ca.rried, euch as 

the oob of corn, is to be tested}• batch. of seed, say from 

a tingle oantal0upe ie dried and ma!ntained in a single 

batoh until after the test, a fee of the· seed of the batch 
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being tested to determine the germination value of the said 
batch. Or the approximate germinativevalue of a mixed batch 
euoh as is aold at seed dealers, may be determined by se
lecting a number of see from the mixe.d batch, but it is 
far better to follow out the procedure of maintaining the 
batchee separate as above described in order to get the 
best resul ts. 

The pad 11 is preferably supported upon a base 
plate 13, which may be a sheet of tin, a board, or any suit
able material for holding the pad flat and admitting manip
ulation of the seed holder. If desired, the base pl� 13 
may have blooks 14 on i ts und.er side near 1 ts cornera for 
epacing the base plate from a flat supporting surfaoe and 
for admitting acceas of t.he liftere beneath the base plate 
for raising the holder. cover plate 15, preferably of 
glaaa, is placed over the seed which is fitted to the pad 
11 for holding the seed firmly on the pad. The cover 
plata 15 is preferably of glass for the reason that the re
action or developing of the seed may be rea ily observed 
while practicing the method and without the neceaeity of 
frequently lifting the cover over the seed hold.er. The 
weight of the cover plate 15 is deemed sufficient for hold
ing the see 10 in plaoe but means may be provided for 
clamping the parta together if tllsired, and aubmerging the 
device in the liquid without-the hands coming in contact 
therewi th. 

The holder for the seed is adapted to be placed 
in a tray or pan 16 of greater dimensiona than the holder 
so that the holder may be readily laid in the tray and lifted 



out of the Rame. T.rie tray 16 is of aufficient depth to 
contain a quantity of liquid aufficient to entirely cover tiB 
holder. 

While various chemica.ls may be used for developing 
or re-acting upon the seed, for the nurpose of this descrip-
tion reference will be had only to an easily and economically 
obtained substance for effecting the ction and re-action. 
This substance, which may be obtained in all parta of the 
world, ia lime, frequently found ... <= ..,., cal cj.wn carbonate, Ca e
and ie most commcnly placed upon the market as burnt lime. 
:For using the burnt 11\ne in this me thod., the lime is elacked, 
such as by adding orepart of water and three part• of the 
lime, producing �lcium hydro.xide, Ca H2 02.

'.i'he calcii;m hyd.roxide, which is produced in a fine 
whi e p wder or flour of lire, is rrixed to the propórtion 
of five pe ... cent with water or :vith any other practical pro
portion, to bbtain the required strength of lime solution 
for effecting the re-action in the grain. Jt is preferred 
to heat the water or s lution say to a boiling point, before 
the introducti on of the seed théreto, whi ch ·will auement the 
process, and p o�iue for development in a minute anda half 
more or lees according to the temperature of the eolution. 

This solution is placed in the :pan or tray 16, and 
when t,he seed is mounted in the huJ.der 1 thr holder is ernersed 
in tll.e al :tion and. th.e re-a.ction or deV'elopment of the seed 
may be obaerved through the transparent top plate 15. It ia 
deeirable that during the procesa, the top plate 15 be lifted 
slight y one or more times over the grain to admit access of 
the eoluti on freely about the grain. The absorbent pad 11. 
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is adapted to oonduct the aolution to the underaide of the 

gra.in so that the s olution has í'ree a.ction to all eidea of 

the grain for simultaneously treating the same. 

If de si red., the pad 11 may be provided wi th da ta 

17 contra-distinguiahing the varioue dompartments or sections 
of the pad 11 f�oon one another and the facilitate the checking 

of the va.ri ous eele cted eeed wi t.h rela t1 on to the ears or 
cobs from which the same have been ta.leen. Of course the 

de�ignating indicia ·17 may be arranged otherwise than is 
here di sel ose d. 

When the grain is eubj e cted to the a:tion of the 

lime, the lime first attaoks tho akin of t he grain and dis
colora it; in the case of corn turning the skin a light yelloy 

Where the grain has become decomposed or otherwise injured, 

the skin oppos1·�e ellch portions of the grain i a affe cted by 

the lime to a greater extent and is ehan ged to a relatively 

dark yell o ii sh brown color. Tht• '1action talces place wi thin

from one to fifteen minutes or more when the water in ... 

tray 16 is boiling, anda little care must be exerciaed in 
not over-developing the grain for the deaired contrast in 

colora of the sound. a.ne. unsound portione of the grain is ·. 

reduced. While the &olution, in auch a ehost time, ie 
not permitted to wholly dieintegrate and remove the ekin 

of the grai n, i t is f ound by actual .experiment bha t the akin 
ia eo affected opposite the uneound portione of the grain, by 

such unaound portions, that the lime changee theee portions 

of the ekin to a darker color than the portions of the akin 

which are opposi te the sound parte of tbe grain. By reason 

of this fact, the method may be conducted within a few 
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minutes time, althou¡h if desired the grain may be subjected 

to the solution for fifteen minutes or more in order to fully 

disintegrate and remove the skin and allow the solution to 

attack the vital nucleus and starch and glutten componente 

of the grain, Under euch conditions, the body of the grain 

is affected similarly to that of the akin, in other words the 

unsound portions of the grain are turned to a different color 

than are the sound portions, 

If in lifting the cover with care. any of the seed 

should float to the surface in the solution, it is evidence 

of lack of deneity and observation of missing seed from any 

seotion or oompartment of' the pad will indicate that the seed 

of the particular ear of corn or batch of eeed related to it, 

ahould not be used as seed. 

It is well known that a visual examination of grain 

before the test does not dieclose the quality of the grain, 

except in some very accenuated instances, and therefore the 

great advantage and desirability of the present method may 

be appreciated for the only positive known means of deter

mining the values. of grain heretofore has been by germination 

of the grain, a long and tedious a� well as expeneive method, 

as above explained. 

lt is to be diatinctly understood that this method 

is not limited to the use of lime as a reagent, reference to 

it being merely by way of example and becauBe it may be 

readily obtained in any civilized parte of the world and is 

inexpensive. either is the method ltmited to tb.e use of an 

alkali in the aolution as a reagent. Various fluid reagents, 

-9-



( 

whether liquid or gaseous may be used which attack:s the in

ferior parta or portions of the seed differently than the 

aound parte or portions of the seed, may be used. Decomposi

tion may be augaented by electrolyses which will be found 

very useful where very large quantities of seed is to be 

tested and where speed is of great importanc•• 

As illustrating the action and re-action of the 

substanoe upon the grain to show the detective or unaound 

parta thereof, reference is had to Figs. 3 to 10 inclusive, 

of the drawing. In Fig. 3, the tip or inner end of the grain 

10 is uneound as is shown by the contrasting discoloration 

of the grain by re-action. In Fig. 4, the edges of the grain 

are unaound as shown by the relatively deep diecoloration. 

In the latter case, th& surrounding starchy substance is 

partly deteriorated and conaequently if this seed by pl<llted 

it will lack the·full nourishment required. In the former 

instance, ahown in Fig. 3, the inner end or what ia commonly 

termed the "heart 11 of the corn is affected and experimente 

show that the germination of auch seed resulta in a weak root 

growth. 

In Fig. 5 is ahown the discoloration of the heart 

18 of the seed, showing that the seed possesses no germinative 

value and is dead. In Fig. 6 is ahown a grain which ia 

eound in t.b.e parte but which has developed a dark epot 19 

near the top or outer end of the grain, showing a slight 

deeomposition in the body or nouriehing portion of the seed. 

This spot may occur in any other part of the grain, and 
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though it will germinate experience ahowa that no grain ehould 

be planted even if it shows the slightest trace of deoomposi

tion. 

Fig. 7 shows ·the entire outer end or top of the 

seed affected by eontaot, as a rule with moisture. Fig. 8 

shows the top and bot�om of the seed 10 affeoted. Fig.9 

shows a slight decomposi tion in the heart of the grain which 

is indicative of weak branoh and upper stalk growth. Fig. 

10 shows the manner in which a grai.n 1.s affected when the 

heart thereof is entirely dead, as contra-distinguished 

from the ehowing in Fi.g • .  5, which latter indication she,ws 

that the grain has been affected by frost. 

There appear other seeds that do not show any apot 

as in Fig. 6, if the spot 19 were removed,. Such spotless 
grains are from sound ears or batches which compriee the 

atrong germinating seeds and are the only ones that should be 

planted. 

Thi s di soolora ti on of the seed by thi a pro ce es 

remains practically fixed or readily disoernable for a very 

great length of time. Therefor the discolored seed may 

be maintained as examples of inferior seed to atimulate 

o�e in raising, protecting� drying and etoring of seed.

The discolored seed in framed condition may be used at 

exhibi tions, in conjunction wi th text, lectures, etc, to 

make known the various agents whích have a deteriorating 

effeot on the seed and plint out the remedy. 

The proeess m.ay be likened to the development of 

a photographic negative in that the seed with little or 

no visual evidence of immaiurity, it having been exposed 

to deterioating agente; or death by age, may be acted upon 

... 11 ... 
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by a reage nt to develop such defects to be readily disc•r&-

. ab le justas laok of expesure under prope r oonditions, or 

lack of life so to apeak, of the sens itized coating of 

the photog raph ic plate due to age, is r eadily per ceived 

by subjecting it to a reagent, such as the developing fluid. 
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I olaim: 

l. That metl1od of determining the germinating'

value of seed, comnrising subjecting selected seed to a 

reagent. 

2. 'hat method ·of determining the germinating

value of seed, comprising subjecting selected seed to a 

reagent capable of changing the color of the seed differently 

as to its constituents� 

3. That method of determining the germinating

value of seed, comprising exposing s•lected seed to a 

chemical act1on for reaction to develop contrasting eolots 

of the c onstituents, readily discernable to the na.leed eye. 

4� That method of determining the germinating 

value of seed, comprising, subjecting selected seed to the 

action of a reagent for bringing out in contrasting colora 

sound and uneound portion of the seed. 

5,. That method of determining the germinat ing 

value of seed, comprising, subjecting selected seed toan 

alkali solution. 

6. That method of determining the germinat ing

value of seed, comprising, subjecting selecteú seed to a 

solution of alkali and water. 

7. That method of determining the germinating

value of seed, comprising, subjecting selected seed to a 

solution (){' alkali and boiled water. 

a. That method of determining the germinating

value of seed, comprising, subjecting selected seed to an 

alkali solution, and electrolytic action. 

9. That method of determining the germination

value of seed, comprising, subjecting selected seed to a 

so1•tion of alkali and water, and electrolytic action. 
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10 •. That method of determining the germinating 

value of seed, compriaing, aubjecting selected seed to a 

so¡ution f alkali and boiled water, an electrolytic aotion. 

11. That method of determining the germinating

value of seed, comprising, subjeoting seleoted seed to a 

lime soláti on. 

12. That method of determining the germinating

value of seed, comprising, subjecting selected seed to a 

solution of lime and water. 

13. That method of determining the germinating

value of seed, comprising, aubjecting selected seed to a 

solution of lime and boiling wate.r. 

14. That method of determining the germinating

value of seed, comprising, subjecting selected seed to a 

chemical eolution, and eleetrolytic action. 

15. 111at method of determining the germinating

value of seed, oomprising, subjecting selected seed to a 

boiling chemical solution, and electrolytic action. 

16. In apparatus of the character desoribed,

the combination of a base and a basecover therefor, ad

apte to confine seed therebetween. 

17. In apparatus of the character described

the combination of a base and a base transparent o•�•r 

therefor,, adapted to confine see therebetween. 

18. In apparatus of the character described

the eombination of a base, absorbent material thereon and 

a covering for said absorbent material spaced therefrom 

and adapt ed to confine aeed therebetween. 

19. In apparatus of the character described,

the combination of a base, absorbent material thereon, and 

a transparent cover for said absorbent material spaced

therefrom and adapted to confine seed t herebetween. 
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20. In apparatua of the character deacribed,

the oombination of a base and absorbent material thereon 

21. In apparatus of the character desoribed,

the combination of a base and absorbent material thereon, 

and delineations to define oompartmenta. 

22. In apparatus of the character deacribed,

the combination of a base an absorbent pad thereon, 

delineations to define compartments on said pad, and 

a cover for eaid abeorbent pad epaced therefrom, and 

adapted to confine seeds therebetween. 

23. In apparatus of th e character described,

the oombination of a base, an absorbent pad thereon, 

delineations to define compartments on said pad, and 

a transparent cover for said absorbent pad spa.ced 
therefrom, and adapte, to confine eeeds therebetween. 

24. Apparatus of the character described,

comprieing, in combination, a tray, and a carrier com-

pri aing a base and base cover therefor, adapted to 

confine seeds therebetween, and of a size to fit 

wholly within said tray when eupporting the seeds. 

25. Apparatus of the e a.racter described.,

eomprising, in oombination, a tray, and a carried com-

prising a base, absorbent material thereon, and a base 

cover therefor adapted to oonfine seeda therebetween, and 

of a eize to fit wholly within said tray when supporting 

the seeda. 

26. Apparatus of the characte r described,

comprising a tray, adapted to hold liquid, and a car

rier for the aeeds of a size to fit wholly within said 

tray. 

27. Apparatua of the character described,

oomprising a tray, adapted to hold liquid, and meane 
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providing oompartments in aaid tray :, including a transp,arent 
cover for said compartment. 

28. An apparatus of the oharaoter described,
a carrier comprising a flat base and a a.ase cover therefor 
adapted to confine seeds therebetween, and permitting in,.. 
gress of liquid to the seeds from the sides of the carrier. 
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