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{Introduction’

The effect of fertilizers snd the verishle weather conditions
of temperature snd moistPe have presented many problems of = scien-
tific nature to the sgronomist. Not only has this been true for
sometime with the scgientific agronomist, but of late years these
problems heve found their rlace in the working knowledge of the
practicel farmer from a crop standpoint. Many times the farmer fails
to get & stand of certain crops due to bad ge:minationiof the seed,
This is attributed to bad seed, disease seed, o0ld seed, to wet land
and many other similar reacons. Not until recent yeers hag the
fermer attributed the insbility to cet & r00d stand of different
crops on the land to'ﬁﬁﬁ effect of fertilizers.

Soﬁé of the more wiievawake-farmers of today have noticed
rereatedly that with certain seeds when sown.with certain fertilizers
& poor germination has always resulted. ‘

Tt has become»common practice of many farmers in planting
crops in which the seed is sown with the driil to mix the fertilizer
with the seed and sow it out the same spout together, thus putting
the fertilizer in contsct with the seed. Many of the farmers are
reporting bhad germination from this practice andi are askihg for
information about the éffect of certain fertilizers on germination
of certain seeds.

To be able to zive practical information on such problems

as these, is the aim for this experiment work.



BISTORY CF PREVIOUS WORK

Oonsiderable work hss been done in germinating seeds with
fertilizers and in reviewing the work on the subject, " The Ggrmiﬁ-
ation of Seeds as Effected by Commercisl Fertilizers," it is the

purpose of the writer to be plain and yet be as brief and concise

ag possible in the article. The Fistory of the work as found here
was taken from the article written by Hicks (U. S. Dept. Agr. Div.
Bot. Bul. 24, 1900),

The =arliest important contribution to this work was present-
ed by Tautphoeus 1876 (1) Solutions employed were those found to 2
gcreater or less extent in commercial fertilizers. Solution of o. sto
5%;trength were applied to seeds. Seeds used were; wheat, rye, rape,
maize, beans and peas. A check of each was made with distilled
water, Chemicals used; Potassium chloride, sodium chloride, calcium
nitrate, sodium nitrate, potassium sulphate, and hydric di-potassic
rhosphate,

The results of this work were;

l. All checks germinated best.

2. Rape showed scarcely no injury from chemicals
in solution up to strength of 2 per cent.

3. In all other seceds vitelity was seriously injured
in salt sloution of greater strength than
0.5 per cent.

Similar work was done the same year (1876) by Henri Vilmérin.
(2). The chief salts he used were: pofgssium nitrate,sodium nitrate,
caicium phogﬁﬁgto. His conclusions were as follows:

1, Beet seed gemminated very slowly or not at all im soils

containing large proportions of mineral fertilizer

(i.e. sodium nitrate).
* small figures denote reference found in Bibliography.



2. Wheat as well ags be@t yef@ination TS retafded to &
marked degree when calcium nitrate, calcium phosphate
and esrecielly sodium'nitrate were used in amounts
equaling & per cent of the weight of esrth. Wheat
failed to gérminate at 211 in a 10 per cent godium
nitrete soil. These pefoentages are rather high to
actual prectice.

Hindrof (3) clsims that magnesium chloride and calcium
chloride used in proper amounts have favoraebleffects on germination
and growth of whesat and rye, barley, oats, peas, reg clover, and
rape and that they never injure unless used in greater amounts
than occur in agricultural prsctice.

Nesslér (4) in 1877 noticed that hemp seed sown in fields
fertilized with sodium chloride (cooking sslt) at the rate of 250
kiles rer hectre, germination was very uneven and it made poor
development.

In 1885 W, Jarius (5) conducted several experiments, but
the methods he usged were very impracticel and conclusions he resched
were of little value from s practical stanﬁfoint.

The most valuable work done go far in conneetion with'ger-_
mination wes published in 1896 by Claudel an? Chrochetelle. (6)
They employed chemically pure (distilled) ssnd. They maintained:
as near as possible the s=2me decrees of moistmre . Soluble materisals
were used, potassium sulphste, amonium sulphate, sodium nitrate,
and potassium chloride. Slag and superphosphates were mixed with
the superficial layer of sand, direct contact with seed being svoided

Results;

1. Potesh fertilizers in form of sulphate aﬁi chloride
of rotassium in general retard germination, the retardation being

greater for the chloride than sulphate, the difference was especially
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noticeable for the ILeguminosse and flax,

2. A%?nium sulphete had a disasterous effect upon the
sprouting of seeds in unequal degrees, colza, flax,
wheat and mustard being very qensétive to ite in-
fluence, sainfoin.and wheat less so than other seeds.

3. Sodium nitrate seted in =2 similser manner to aﬁ?nium sul-
phate, but less energcetically. One part per thonsana
had no appreciable effect npon wheat, barley, sucar

beet, colza and beans, but seriously injured buck-

wheat and grestly clover. In 6§ parts per thousand no

a e ode 2 2a% aliinn A

seeds sprouted except 5arley which was 100 prer cent.
Phospheric acid in very feeble amounts, 2 parts per thousend
or less, aided germiﬁation, stronger solutions retard-d germination.
The suthores conclude thset in ae¢id soils the use of superphosrhates
- does not retard germination, if the free acid is auickly combined
with bases of the soil.
Summing up the whole experiment, the aunthors conclude three

things;

l. In the smounts employed, and leaving the seeds constant-
ly in contect with.materials used, sulphate of a%ﬁnia, sulphate of
soda, chloride of potassium, sulphste of pOtassium, and super-
phosphate exercised an injiurious action on the germination of seed
in general.

2. "ot all the species sown were influenced to the same ex-
tent, for exemple, whest resisted best among the specieg testeqd,
whereas lentils, lucerne and flax were very sensstive to fertilizers
used.

3. Alkaline substances with & basis of lime or potaesh fav-
ored in a marked degree the germination of certsin seeds, especially

the Lugeminosse. The slag used produced better effects than the

lime 8lone.
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Btailen
Prof Buffin of Wyoming Mﬂmon‘b made evtensive study of

alksli soils on cermination of ceeds and found that even small per
cents of =lksli in soile retard germination, altho &s & rule about
as high a per cent of seeds germinated in & soil containing 1 per
cent alkali ss in an slksli free soil if seeds were left long enonghs

»Hicks (7) in his expériﬂent used the following seeds; winter
wheat, lettuce, redish, and crimson clover, Pertilizers used bﬂc,
nitrate of soda, muriate of pbtash, bone black made soluble with
treatment of sulphuric acid, lime from powdered oyster shells., In
addition & compfete fertilizer was used made from the sabove chemigcals.

He cgoncludes from his work; .

1, THat muriate of potash and sodium nitrate used as fert-
ilizers in strengths of 1 per cent or more, are very detrimental
to the gerninatioﬁof geeds, whether applied directly or mixed with
soils, |

2., That fertilizers composed of phosphoric acid or lime are
much less injurious to germination than sodium nitrate or muriste
of potash, and if not used to excess may be harmless.

3, That commerciel fertilizers should not be brought in dir-
ect contact with germinating seeds.

4, That the effect of treating seeds with chemicals before
planting is no Index to the action of those chemicals when aprlled
ag manures to the soils,

o, That the chief injiury to germirnation ffom chemical fert-
ilizers is inflicted upon the young sprouts after they leave the
gse=d coat and before they emerge from the so0il, while the seeds are
injured only slightly or not at all.

6, It is highly probeble that potash, phosphoric acid, nitro-

gen Or lime used ac & fertilizer sctually favor germinstion.



J. W, Shive (N. J, 4gr. BxP. Stae Rpt, 1016 456-257] worked
on "Effects of Salt concentration.on the Cerminetion of Seeds?

ﬁis expreriments were conducted to determine to what extent
the concentration of pure and mixed solutions fesist water absorrt-
ion by seeds placed in contact with them, and whether such resist-
ance to wster absorption.has 8 direct-beéring on germination.

Salts useE:Tnitrate, carbonate, phosphete, (mono-baisgic)
and chloride of potassium, magnesium éulphate, and calcium nitrate,
Beans and cora were used,

Conclusions;

: 1. Fxperiment showed that the average percentage of

gerﬂinatién for the'highest and lowest salt concentration here
nsed was practicélly.eﬁual end was 0n1y4slight1y lover than the
averace percentage of germination for the control cuitures.

2. That the amount of water absorbed per gram of sir,.dry
seed in the cultures with highest concentration is much less than
in the cultures with lowest concentration or than that in the
cqntrol cultures. Here the retarding influences of sait concentra=~
tion on water absorption is clearly broucht out.

3. While seed germination was not prevented by the higher
salt concentration, it was considerably reterded., Retarded germin-
etion seems to be directly related to the amount of wster sbsorbed
by the sééis, which in turn is dependent upon the concentration
of the soil solution., While seed germination wss not actually
prevented by the highest concentration employed, iniury to the
root tips oceured éfter germination hed taken rlasce even in
concedtr%tions gs low =#s 2,0 atmospheres of osmotic pressure,

Ewart, A, J., U, S. Dept. Agri. 1912, "The Influence of

Superphosphates on the Germination of Wheat!



It has been stated that, 1f wheat lies in dry so61l for a
long time in contact with superphosphates of lime, its rermination
may be seriously effected. It appears however that the iniurious
action only becomes pronounced when there is & little moistére to
begin with end the soil subsequently dries. When germination takes
rlace rapidly, & stimulating rather than an injiurious sction appears
to be exercised. PFertilizers were put in contact with grain and
below the grain; Planting fertilizer some 1ittle distance below
the wheat did not seem to retard growth in any way.

Two experiments were conducted under the supervision of
"r; Ewart; Pirst experiment was tried by stdring dry wheat with én
equnal amount of,éry superrhosphate for three to six weeks and not-
fne the germinstion &t the end of thet time,

Resnlt - when grain and superphosphate are dry, little or
no injurious effect is exercised in s modersate length of time.

In gecond experiment different depthe ﬁere-usei in plant-
ing fertilizer with grain.

Plot A- grain #nd gertilizer were planted together at 17

Plot B~ grain rlanted 1", phosphate 27

Plot C~ grain rlanted 1", phosphate 47

Results~- So far 8s small scele experimentes can be relied

on, rlanting superphosphate from 1-3" below the grain seems to

slightly increase the yield in both head and straw anﬁ since the

results in each series are consistant with the average of the whole

rlots, {3 “poons probable that field tests would give similar results.
Since 1t is impossible to state how long the grein may

have to lie in the soil, planting the superphosphate under the

Agrain instead of in contact with it, does not seem to injuriously

affect the yield.




Haskeil, S. B. Jour. Amer, Sog. of Agron. Fo. 4, pvp l41l-

152, "The Fffects of Fertilizer of the Germination of Seeds?

He writes thet the best information on this subject is
from the work of Hicks (7) who ststes that superphosphates in contact
with seeds is much less injurious then the standard‘cérriers of
nitrogen and potash, and that use in large Quantities méy retard
germination without final infury to the seed itéelf. .

This conclusion was confirmed by Zwart. (8) Fe found that
germination of whest was not affected by seed remaining in contact
with superphosphates, in & dry sdil, for & relatively long period of
time. Prom these results it would then follow, that the method of
epplication of soluble phosphetes may depend in part on the extent
0f which these materisls are mixed with carriers of other
. plant food.

Rusche, (9) & Hermen, upheld these results in working with
a_great many éeeds.

Shive (10) in making his explanstion for the different effects
of superphosphates and other fertilizer materials on germination
gtates, while germination was not prevented by the higher salt
concentration, it wes greatly retarded., Retarded germination séems
to be directly related to the amount of weter absorbed by the seeds
which in turn is dependent on the concentration of the soil solution.

Generai summary of this experiment is thet with deep drilling
of fertilizer, farmers can use larga'quantities of fertilizer with
profit than has been possible to use with ordinary drill.

?usche, (9) = fermen, sbout the same time 1912, did similsar
~work with wheat, oats,.peas, beans, lepines, white clover, rapé.
barley, rye, beets, slfalfs, red clover, alsike clover and serradella

He used fertilizer at & heavy rate but thoroughly mixed with soil.



Resulte- Found oats crop resistant to influence of all

chemicals used. With all other crops cermination was retarded by use

of nitrate of goda and muriste of rotach, The effect varying from
serious loes of tiﬂe;anl possible actual injury in case of red snd
white clover, alfélfa and serradella to a mere passing delay in case
of rape, wheat, barley, reas and beets. OShowed thet superphosphstes
gave much less reterding effect on germination than 4id other chemicga-
1s used, only barley being an exception to general rulg. His work
also supports Bicke (7) that guperphosphate is much less injurious

to germination then either nitrate of soda and muriste of potash.

Two- . facts were established:

3

l, That & ressonable quantity of superphosphates alone
mey be applied near the seed or in contect with geed without materiesl
injury to or delsy in germination,

2. That when superphosphates &re mixed with carriers
of~potaéh and nitrogen, much greater care must be takén in the

applicetion than woulil otﬁefwise be the oease..

Work is being done at the Wis, Exp., Sta. under leadership
of Dr. B, Troug in relation to work done by Shive. This data is not
complete end very little has been published, Howerver, they indicate
that injury to germination is influenced by first, rate of fertilizer
application, ¥econd, by the method of application, Third, by soil
type, Pfourth, by the moisture content of the =oil.

Bigh rate of application wes used on very moist soils with-
out damage. The same amount applied on & soil with low moisture
content-4id serious damags.

A summery of this srticle wonld be-

Mt Pl saneteltitat e bl 1 sontnstwiis ik seed,
it is much sefer than is mixed fertilizer carrying nitrogen anigd

potash in sddition to phosphoric sciad.




That the retarding effect of fertilizers on germination

varies with (1) the crop, (2] the 3011,'(3i the moisture content

THE EXPERIMENT

The purpose; To determine the influence, 1if any, of.
temperature and moistare on the germination of seeds when plaéga
in contaet with fertilizers and when not pléced in contsact. |

"Plan of Experiment; This experiment was conducted in the

greenhouse, Hagerstown silt loam soll was used. The seeds planted

were allowed 0 resch the seedling stége, when they were discarded,

A record was kept of the number of seeds piant@d end the percentarce

of germination was determined by counting the number of plants that

appeared above the ground and comparing this number with the number

of seeds planted. Greal care was taken to see that all seeds of a
-vparticular kind were planted to & uniform depth.

The seeds used were; corn, wheat, soy beans, and barley.

The fertilizers used were 16% acid phosphate, nitrate of sods,
aﬁbnium sulphate, muriate of potash and ground burnt lime,

Procedure; Hagerstown £ilt loam SOillwas obtained from ex-
periment farm, 1t being screened before hauled to the greenhouse
where it wes allowed to dry out some. - The water holding capacity
of the soil was determined, it being 50.4%,

Water tight galvenized boxes 8 x 4x 23" with lids were used
for the experiment, After the soil héd becéme gsufficiently dry, it
was agalin put through = very'fine screen, the g0il being in & very
fine cdniition. Screened s0il wees mixed thorourghly and 2 samrle
taken from which & moisture test wes run., Six pundred grams of soil
were weighed to each béx end co#ered until after moisture test was
made. In the center of each box a helf inch glass tube £ inches

long was insertéd, through which water wvas added to soil,

e
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The following seeds were rlanted, sixteen seeads ﬁo escHbox;
Silver King #>rn, Virginia soybeens, V. P, I. 131‘wheat, and
Tennessee Winter barley,

Fertilizers were applied to the amounts of, nitrate of sods
100 1bs. per acre, muriste of potish 100 1bs per scre, sulphate of
a@?nia 100 1bs per scre, 16% acid phosphate 400 1bs per acre, -and
ground burnt lime 500 lbs per aecre. .

All seeds planted were hand pPicked and great care wss
exercised in selecting 211 firm ang plump seed,

Fffeots of Moisture; All four sceds were planted in the
s0il at the following rercentages of saturstion, 40, 50, 60, 70,

gsaturation the geeds were somn in

m
o
Hy

80. At all five percentage

contact with the fertilizers, after the fertilizers had been applied

&
m

eand mixed with the 80il, and in soil where no fertilizer hed been

=]

applied, After fertilizer shd seed were put into soil, the boxes
were placed on gram scales asnd water 8ijed to give the requires
gaturation, The boxes were welghed at intervals asnd the loss of

moisture, if any, supplied to maintasin the desired percentace of

h
(o

saturation throngh the germinating period. In all there were
boxes to each seed in the moisture test. Tests were run in duplicate,
Teble 1, shows results for 40% saturation of corn and goybeans,

Throuchout the whole experiment, from & study of the tables,

Q
D
(45]
ck
XJ

it will be noticed that irn a number of ple he check hoxes (those)

13
+
ch

without fertiliz er) 4id not germirate with =ss high per germing=-
tion as did those to which fertilizer was applied. Thez%zrlanatién
why this was, the writer will endeavor to make here, a“a'tAié will
epply for snuch results in the entire ex cperiment

Thourh greet care was exercised in selecting &ll plump and
what seemed to be good seed, there were s number of seeds infected

with disease bacteris. After 211 rlants coming up were ehove-
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the ground, & search wee made for the seeds that did not germinate
Or come up. In a large number of caseg, it wass found that the seed

germinated, but it being infeéted with bacteria the young seedling

rotted before it could get out of the ground. This was more
prevalent with corn end soybeans, the corn showing -ear rot and the
soybeans, thouch not showing infection from the outside of seed
coat, haed disesse infection on the seed leaves &nd this rotted the
seedling before appearins above the ground.

There were some geeds to rot with the wheat and barley,
Wheat germineted the lowest of all four seeds used. The reason
for this seemed to be & large number of hard shelled geed in the

wheat used, many of the seeds swelled 8lightly ' but neither germi-

nated nor rotted within the time it took a1l of the other seedlings
to appear shove the ground,

There will &lso be noticed in the tables in many insfances
that.germination was better with fertilizer in cbntact with the
seed than mixed with soil before seed was planted, where in the
second trial it would‘be reversed, This the writer thinks was not
due so much to the effect of the fertilizer, bunt was again caused
by the disease bacteris prevalent with the seed.

In a study of table No. 1, it is found, with corn, that
in no case did.seedlings appear ebove the ground until the fourth
day after-planting. The éhecks germinatéq at 96,8 per cent., In
only twé other trials was germination lower than the checks &nd
these were with nitraete of sode mixed with soil before planting
end with lime mixed with soil the germinetion for both being 93.7
per cent, just one seed less than the check failing to germinate,

Prom this no serious effect is shown by the application of
the fertilizers used, but with soil this low in moisture (40%

saturation) & retarding effect is seen, with 211 fertilizers here

used,



Results with 40% saturation.
‘ FIRST TEST 'S __SECOND TEST ' 'Percent
- corn (germination on days after plant-* 3 ' 4 * 5 ' 6 "7 ' Total'' 3 *' 4 +t 5" 6! 78 ' Total '"'germination
gng)v 1 ' ' ' 1 ' U W ' ' 1 ' 'y
Nitrate of soda ' contact At ' S MR SR R | AR SEE O, A - W ! $ b et 96.8
' mixed ’ ! P& RS 18 8 N BEAY WL ' ' i £ TR 93.7
Muriate of potash ! contact ! A L R DR | R S R ¢ R A R AR
' mixed ’ N RO WO R BT T Wit LD AL TR, TN ¢ 16 %8 300
Sulphate of ammonia ' contact ’ e 0 e L A e Wit 8L ' i 16 *% 100
' mixed ' ey i R A A2 R G TR i ¢ T LI TR 16 'Y, 300
Acid phosphate ' contact N MO R0 SR W ' .16 Al RN S R A | AT
' mixed ' NGRS DR ¥ B YN Y ' ' 16 ** 100
Lime ' contact ' ' t o a0 ¢ e - ST y R TIL R D ' ’ A, 0 96.8
' mixed ' J Lt Y3 VL R S AT AR R R R L v 1850 ' 93.7
' check ' e N SRR L A | L, t ey S0 1, d p 4kl & 96.8
1 ' \J ' ) \J ' T 1 ' ] ' A\ ] e
A ] A A ] A ] e ' 8 | L} ] T e
Soxbeans ] ' 1 ' 55 ' ' te ' 1 L ] ' ' 1y
' ' ] 1 ' ] ' L A\ ] J L 1 | LI )
Nitrate of soda ' contact ; £ 10 By 1} SO AR e Ll T TN SN T VARSI
' mixed ’ 'y ¥ 4 10 FooulB kY ' W ' i 35 ' 96,8
Muriate of potash ' contact y P 14 v 2 ¢ ' pen { A ' rE Bt gl B Y b L 96.8
' mixed ' e - SN TR A 1 A ' oW kil UK A | - DA 96.8
Sulphate of ammonia ' contact ! G, LA A A L T T ' - A T Bk vy 93.7
' mixed ' e O I R R  BE (- S & L i AT R R G 18 . %¢ 100
Acid phosphate ' contact ! AR Ry At L S ’ re VRt S YRY 15 96.8
' mixed : L L A R ’ 114 % 8 2 ' ' 16 'V 100
Lime ' contact ' S U B A - ShS ' PAOLE 8 ¥ 2 ¥ J v M6 X9 96.8
' mixed ' yo- &g G ey - IR Yy Y RGN )Y 1600 96.8
' check X T RIGE L T S VT RHR Y ] ’ 14 ¢ 87.5
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Comparing-this wifh the check, nitrate of soda and muriate of potash
give strongest retarding effect. Time where in contact with seed
retards germinetion fairly strong. | |

With soybeane &s with corn, no seedlings appeared abovg the
ground before the fourth dsy after planting. The checks germinated 7
with & per cent of 87.5 and in every trial with fertilizer, the percé*i
nt of germination of soybeans was better than the checks, with only
one fertilizer the geeds gave better germinatiégitﬁ;; where'fertiliﬁgif
er wag mixed with so0il, thie being with nitrate of soda, contact
100%, mixed 96.8 per cent, Mariste of potash &nd lime pave same
pércent germination for both, ,fertilizer in contact with seed and
mixed soil, this being 96.8%;sulphate of aﬁ?nia and acid phosphate
gave 100 percent germination for fertilizer mixed with soil againest |
93,7% and 96, &% respectively for contects. Wo 111 effect can be ‘
gseen on the germination of éoybeans from the fertilizer used, but
all fertilizers check germinétipn to a certasin extent. Taking bothuagi
end comparing to checks, nitrate of soda in contact, muriate of

potash contact and mixed, sulphate of a%?hia contact and acid

phosphate, where in contact show strongest retarding effects. All
fertilizers where mixed with soil except nitrate of:soda gave slight
retarding. |

Wheét showed no seedlings above the ground until the fifth
dey, in both tests. Germination as & whole is low though checks
cermination best, muriete of rotach in contact .with ééei gave a
higher germination than where mixad’with soil,;84.3 percent for
contact, 68,7 percent for mixed and phosphate did the same thing 84.3
percent contact ani 61,2 for mixed, With lime, sulphate of a%ﬁnia
and nitrate of sods, the fertilizer mixed gave higher percent
germinstion than in contaét with seed. The most 111 effect is with

sulphate of aﬁ?nia\
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in contact with seed the percent of germination heing 59.3.

Nitrate of soda glso gave a slight effect on germination in contact
with seed, The low percent of muriate of potash where mixed seems

to be due to bad seed since contact is 84.3 percent.

A1l fertilizers show a stronger retarding effect at 40% satur-
ation on wheat thaen with either corn or soryheans, lime in contact with
seeds seems to be one of the strongest retarders of &ll. Teking both
teste together and comparing to checks, sulphate of aﬁ?nia is a strong
retarder, nitrate of soda and muriate of potash are next irn retarding
effect on wheat at & low moisture. This is according to the findings

of Fwart (8) and Hiecks (7).

In the first test with barley very few seedlings appeared
ebove the ground until the sixth day after planting. In the second
test seedlings appeared on the fourth day and the majority were up
on the fifth day after planting. The checks gave 93.7 percent’germin-
ation. Three trials germinated less than the checks, these were
muriate of potash both for contact with seed 87.5 percent and mixed
with soil 90.6 percent, and sulphate of a%?nia, where it was mixed
with eo0il, the percent of germination being 90.6 percent,however this
same fertilizer in contact with seed germinated 100 percent. From this
it seems that muriate of potesh has a slight effect on the cerminestion
of barley in a comparatively dry soil. With all other trials the per-
cent of germination was better than the checks, nitrate of soda both
contact and mixed and acid phosphate both contact and mixed germinated
the same, 96.8 percent. Lime in contact with seed germinated 100 per
cent against 96.8 percent where mixed with soil.

The only 111 effects of germination of barley seems to be with

muriate of potash and it is only slight at this low moisture




Table II.

Results of Wheat and Barley at

40% saturation.

Wheat
(Germination on days after planting) FIRST TEST s SECOND TEST ' *Percent
' t2 74 5 Y 6" 7B 9 ¥10 *11 *12 "Hotult’ *' 4 v 5878 9 110 '7Total''Germ.
' ' ' ' ' ' ' ' ' ' ' ' 'Y ' L U ' ' 1 1 1 ')
Nitrate of soda ' contact® ! . RO BB L, r 2O ! ’ Ay 1 4 ’ t 2y 8 tR " .1 % 2. 12 sALEEE
' mixed °? ' ' £ JEusie B ' * . L R Al - EE ' 2SN 4’ ™ ' 14 v+ 84,3
Muriate of potash ' contact' ' > NN a0 D R ’ ' LA . ok ' tg vt 30 L G L WL
' mixed ! v ' L s v 4 vaig 'y ? ' T R ' B B O R R ' i ' 11 ** 68,7
Sulphate of ammonia ' contact' A oo T BT 5% LAY 80 N T ' A A T M ' y 309 7 v 59,3
' mixed ' ! ' SR N ' ' ' 1 12 1 , WE S W R V. ROy
Acid phosphate ' contact' ' VR T T RN P N T R O ' v v 13 'v 84,3
! mixed ! ] L B o g T T N & ' sy, Y L 1%..%Y v YER 2.1 e L) * ' 15 ** 81.2
Lime ' contact' . ! X A ALt A S B MR ¢ ' B R B R ' ' T 18 ' 81,2
* mixed ' ¢ N R By X 0.4 ¢ ' 0 $ . I5ve ' * BV R YR ' ' ' 14 ' 84.3
* check ! L) gL e T U ' ! L 13 ¢ ' * t14 ] L ' ] 14 '+ 87.5
' ' 1 ' " L] ' L] ' L] * * (R 1 ? 1 ' 1 L] ] ) 1
] ] L ) ' ) | ] ] ] L ' 1 L | ) ? ' ' 1 ' L ]
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content in soil, all fertilizers somewhat check germination, when

soil is as dry és with 40% satﬁraﬂion. Muriate of potash and sulphate
of ammonia are strongest retarders on barley. Nitrate of soda and
lime shows a slight effeet on retarding germination and acid phos-
phate when compared to checks gives practically wmoretarding effect.

The soil at 40% saturation is too dry for good ecrop growth,
but germination will take place, but not as quickly &s when soil
contains & higher percent of moisture.

Germination at 40% saturation was slower with wheat and barley
than with corn and soybeans.

Lime with all four seeds used shows as strong & retarding effect
on germination as any of the fertilizers. Nitrate of soda on corn
shows & stronger retarding effect than other fertilizers, With soybeans,
sulphate of ammonia shows & strong retarding effect, with wheat sulphate
of ammonia in contact with seed gave ill effects. No fertilizers show
bad effects on germination of barley, but muriate of potash and
sulphate of ammonia appear to retard germination of barley most in
this trial.

Muriate of pofash and sulphate of ammonia show stronger effect
on germination. This is aceording to work of Hické?)who showed that
superphosphates were much less injurious to germination of seeds than
all the standard carriers of nitrogen and potash.

Table III gives the results with soil at 50 percent saturation
for corn and soybeans.

Results here are very similar to those in Table I where soil
contained 40 percent saturation. With higher moisture content corn
in first test showed seedlings above ground & day sooner, they appeare
ing on third day after planting. Check plats in this trial germinated
100 percent, the same is true for muriate of potash mixed with soil,

eénd with lime both contact with seed and mixed with soil. Here again,



" ——

17w

nitrate of soda in contact with seed gave better gemmination, 92,7
percent, than when mixed with soil, 87.5 percent. This is the only
fertilizer applied to corn at 50 percent saturation that gave a higher
percentage of germination when applied direct to seed, than when

mixed first with soil. No serious effect is shown by any fertilizer
on germination of corn, but a slight effect seems to be with nitrate
of soda and sulphate of ammonia when applied in contact with seed.
This is according to findings of Hicks {7) and Shive (10).

Retardation is not as pronounced here with corn as it was in
soil with lower water content. In comparing to checks, lime still
shows & slight retarding effect, and same for muriate of potash and
sulphate of ammonia, and the stronger retarding is where applications
were made in direct contact to seed. This is according to the work
of Rusche (9).

Soybeans.

With soil at 50 percent saturation, soybeans did not give any
better percent germination thén at 40 percent saturation. Checks
germinated 96,8 percent. Sulphate of ammonia gave the lowest percent
but gave a better germination where it was in contact with seed, 90.6
percent against 87.5 percent where mixed with soil.

Lime gave 100 percent for contact and 96.8 percent for mixed.
All other fertilizers gave equal or better percent germination where
it was mixed with soil.

Nitrate of soda gave 100 percent both contact and mixed,
Muriate of potash 93.7 percent contact and 100 percent mixed. Acid
phosphate 93.7 percent for contact and 96.8 percent for mixed.

The strongest effect of fertilizer is with sulphate of ammonia
when compared to checks, there appears to be a slight effect where

muriate of potash and acid phosphate are in direct contact with seed.
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Results with 50% saturation. :
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In the first test acid phosphate and lime retard germination
most, but in the second test sulphate of a%ﬁnia checks germination
most with nitrate of soda and muriate of potash next in retarding
effect. This may be due to temperature. With all saturastions of
moisture the second test was run in mid-winter months and the first
test in the fall months. The temperature in the second test may be
responsible for & more retardation of germination than the effect
0f the fertilizers.

Sulphate of a%§nia, muriate of potash and nitrste of soda
ere strongest retarders on germination of soybeans at &C% saturation,
acid phosphate shows slight retarding effect and lime gives very
little, if any, at 50% saturation.

Teble 1V gives resulte of germination of wheat and barley at
50% saturation.

Wheat gave the poorest germination of all four seeds used and
not ae high as 40% saturation.

Checks gave germingtion of 78.1 per cent, Sulphate of aésnia
here egoin as in Table II, gave the most serious effect on wheat
germination and is the only fertilizer that geve 2 lower percent
germination for both, contact with seed (56.2 percent) and when
mixed with soil (68.7 percent) than did checks. Imriste of potash
and lime agein both showed better germinatiorn with wheat where it is
in contact with seed, then where mixed with soil.

Seedlings, in either test 4id not show above the ground until
the fifth day after planting and checks 4id not show seedlings until
the gixth day &nd all that came up eappesred in second test on this
day.

Mariste of potagh, sulphate of aagnia, acid phospheate, and

lime 211 showed = merked retarding effect on germination where in

contact with seed, the strongest being muriate of potash and lime.
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Table IV.
Results of Wheat and Barley at 50% saturation.
Wheat s
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This is asccording to Ewart. (9) In the second test nitrate of sods
gave retarding effect. There is not much difference in the
germination of barley at 50% saturstion than it was at 40% seturation
Checks germineted slightly better in this trial 96.8% and with none
of the fertilizers in this trial wes germination any better than
checks., !Muriate of potash and lime ag in Teble II gave better
germination where in contact with seed than where mixed with soil,
contect for muriaste of potssh 93.77, mixed 90.6%, contact for lime
96.7%, mixed 90.6%. With other fertili;ers used, germination was
begst where mixed with soils. HNo marked seriouns effect is seen on
the germination of barley at 50% saturastion.

Seedlings appeared in first test earlier =t 50% saturstion
then at 40%., Sulphete of aﬁ?nia appears to check germination most
with lime in conteact, and muriate of potash both contaect and mixed
abont egqnal and next to sulphete of aﬁﬁnia in retarding effect
on germination of barley. Acid phosphate gives a slicht effect.

At B07% saturation the soil ies in good working condition
eand in go00d state for plant growth yet there is not sufficient
moisture to make land stick together, but remain in & loose
condition.

Tables No. V and VI show results of germination &t 60 per
cent saturation. I find with corn that germination &t 60 percent
seturetion was faecter than at either 50 percent or 40 percent
geturation, practically all trials gshowing a number of seedlings

up on the third day after planting, in first test and around half

trials showed seedlinge up or the fourth day in second test. Checks

germinated 96.8 percent, nitraete of soda in the other two tables
discussed showed" better germination where in contact with seed, but
in this triel it was better where mixed with soil, being 93.7 percent

for contact with seed and 96,8 percent where mixed with soil.
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In comparing with checks, nitrete of soda in contact with seed,
may have & slight effect on germination.

Mariate of potash geve in this trisl lowest percent of ger-
mination of &ll, for contact with seed 90.6 percernt, and for mixed
with soil 93.7 percent, This looks as if muriaste of rotash gave a
detrimental effect, but it is very slight. However comparing this
to the percent of germination of tables Nos. I and III which are
lower saturation of moisture there was no detrimental effect. At
40 percent saturation there wes 100 percent germination for both
contact and mixed and at 50 percent seturation 96.8 percent for
contact and 100 percent for mixed., I would ssy then that thé low
percent germination'in trial with 60 percent saturation wss more
probebly due to digease infected seed rather than a detrimental
effect of the fertilizer.

Sulphate of a%?nia for first time in the three saturations
tried, gave a better percent germination where in contact with seed
over mixed,so0il, The difference is only one seed and therefore not
enough to spesk about, the percentagé for germination being 96.8
percent for contact with seced and 93.7 percent where mixed with
goil, This indicates a detrimental effect, but it conld hardly be
expectﬁd to get a more serious effect where fertilizer wes mixed
with soil than where in direct contact with seed. Results at 50
percent saturation were higher for fertilizer mixed with soil ani
at 40 percent saturation, 100 percent for both. No serious effect
conld be-well attributed here.

Acid phosphate gave & gerﬁination of 96,8 percent, same
as for checks.,

Lime wees 93.7 percent germinstion for contact end 100 per
cent for mixed with soil. This would also indicate some ill

dant
effectsto the fertilizer, but compering with checks which was 96,8
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rercent the offect is slight. Comparing with results of 50 per-
cent saturation which was 100 percent germination for both mixed
and contact, & serious effect could hardly be attributed to the lime.

Therefore, a8t 60 percent saturation there is no serious
effect or retarding effect on‘germination 0f corn with the applicat<
ions of ferﬁilizer used, |

At 60 percent saturation soybesns same as corn shoved seed-
lings =2bove the ground earlier than in previbus trials a2t lower
moisture contémt. Checks germinsted 100 percent. ITime both eontact
and mixed also germinated 100 percent. Nitrate of soda germinated
93.7 percent for contact, mixed 100 percent. Nitrate of soda here
geems to cive some effect on germination but in comperinge to results
at 50 percent saturation which is 100 percent germirnation for both-
contact and mixed, there would be no detrimental effeet.

At B0 percent saturation muriste 0f potash in contact showed
a slight effect, sulphate of a%?hia the strongest and acid phosphate
in contact a slight effect on cermination of soybeans. This same
effect is again shown at 60 percent saturation. Muriate of potash
showing strongest with 90.6 percent for contact and 98.7percent
for mixed, Sulphate of a@?nia in contact was as strong in effect
as muriate of potash, it being ¢0.6 perecent for contact and 96.8
percent for mixed., The effect oﬁ acid phogphate is very slight,if
any, germination being 96,8 percent for both contact and mixed.

In first test aec2in &g with 50 percent saturation, acid
phosphate and lime show a slight retarding effect, but in second
test same ss with Table III muriaste of potash and sulphate of
aqﬁnia: give strongest retarding effeect. Taking hoth tests and
comparing to checks sulphete of aﬁﬁnia, cives strongest retarding
effects, at 60 percent saturation especially in contac@ with seed,

- “ . .
Mariate of potash is about as strong as sulphate of amonia, acid




Table V.
Results with 60% saturation.
corn ‘
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phosphate and lime both show some retarding effect.

Wheet 8g8 in both previous trials germinated poor. Checks
germination was 75 percent, nitrate of soda was the same as checks
in percent germination. When comvaring to checks, mnriate of potash
and sulphate of aﬁ§nia in this triel as in previous trisls show some
detrimental effect on germination. The percent of germination for
both fertilizers where in contact with seed and mixed with soil was
the same 71.8 percent.

Acid phosphate gave 60.6 percent germination where in contact
with seed and 78.1 percent where mixed with goil., This appeared to
give s had effect where in contact with seed. In comparing this
with results of 40 and 50 percent saturations, the percent of germ-
ination is much higher than this srd in both these triasls germination
is better where acid phosphate was in contact with seed than when
mixed with s0il. The low percent of germination in this trial then
would not seem to be due to effect of fertilizer; but to the seed.
itself,

Time in both previous triasls gave & higher percent germination
where iﬁ contect with seed than where mixed with soil., In this trisl
it was reverse. In comparison with checks no ill effects are shown.
More seedlings appeared sooner at 60 percent saturation than at 40
and 0 percent satursastion. Limé=in contaet 5till shows 2 retarding
effect, !mriate of potash and sulphaete of a@?nia still show some
retarding effect, but when compared to checks it is very slight.

The germinatioh of barley at 60 percent saturation is about
the same as in the two previous trials., Checks germinated 90,6 per
cent. In only two instances in germinetion less than checks thaet is
with muriate of potash in contact with seed and 1imé mixed ﬁith soil.

Mitrate of soda hoth in contact and mixed averaged 93.7 percent.
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Results with 60F saturation
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Muriate of potash mixed with soil was 100 percent against as stated
87.5 percent for ;ontact with seed, This is the strongest effect
shown by eny fertilizer on germinstion of barley at 60 percent
saturation.

Sulphate of aé?nia gave s@me percentage for both contact

and mixe;fbeing 96.8 percent.

Lime and acid phosphate both gave 100 percent for contact
against 93.7 percent and 87.5 percent respectively for mixed. Time
in both previous trials 40 percent and 50 percent saturation, gave
better germination for contact than mixed: with higher percent
germination in former. trisle and with 90.6 percent in this trial for
checks, it could hardly be said that lime at 87.5 percent in this
trial gave any serious effect on germination, cons&harng also lime
in contact with seed gave 100 percent gnrmination.

In the first tes%%garley at 60 percent saturation a somewhet
retardinge effect is noticed with muriste of potash and sulphate of
amonia in contact and mixed, this being the strongest retarder, and
with lime where in contact, but in the second test a retarding
effect is not noticeable,

Sirxty percent saturation ig the optimum moisture content of
this type of so0oil. The so0il here contains sufficient water for a
good plant growth and is not in & state too wet to cultivate
advantageously.

Table VII gives results 8t 70 percent for corn and soybeans.

At this percent of saturastion, the 1and is plenty wet in fact too
heavy to cultivate. When squeezed in the hand it would etick together
easi[y, which is 2 condition too wet for cultivation.

Jorn at this moisture content of the soil germinated very good ,
in no triasl it being lower than 90,6 percent. Checks germinated at

93,7 percent.




Table VII.

Results with 704 saturation.
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Nitrate of soda for the third time in the four tables discuésed
gave & slightly higher percent germination where in contact with
seed then where mixed with ego0il, it being 96.8 percent for contact
and 93,7 percent for mixéd, muriaste of potash gave 93,7 percent
germination for contact and 96.8 percent where mixed with the soil,
The same percentage of germination applied to sulphate of a5§nia for

contaect end mixed. Acid phosphate gave the came percent germination

for both contact amd mixed, 96.8 percent.

Time gave 100 percent germination where in contact with seed
and 90,6 percent where mixed with soil, This is the lowest percent
of germinafion in thie trisl. UWhen compering this result with that
of the two previous saturations, 60 percent and 50 percent ir which
germination was 1C0 percent where mixed with soil, the low percent
of germination in this trial can hardly be attributed to the effect

of the lime but rather to bsd seed,

Taking germination'of checks in comparison with nercenﬁﬁéﬁi
all fertilizers in trial at 60 percent saturation, no ill effect
of fertilizers is shown and no retarding worthy of mention, except
a slight effect with muriate of potash, sulph2te of aﬁpnia end acid
phosphate where in contect with seed. Thig is according to the
work done by Dr, Truog. (11)

Germination of soybeans &t 7C percent was about the same as
at 60 percent. Checks germination was 96.8 percent, nitrate of goda
gave 100 percent both for contact and mixed, IMuriate of potash
showed percent germination where in contact with seed of 93,7
percent and 96.8 percent for mixed, while snlphate of a@?hia cave a
hicher germination where in contact with seed, it being 96.8 percent

and for mixed it is 97%.7.@t lower moisture content these two fertilis

zers both showed an effect on germinstion .of soybeans but
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at 70 percent saturation when compared to checks any effect shown is
very slight, according to the works of Dr., Truog (11).&t 70 percent
saturation neither acid phosphate nor lime gave any i1l effect.,
Muriste of potash end sulphate of smpnia tho not giving any
marked effect on germination did retard germination more than any
other fertilizers at this ssturation. In the second teset with compar.
1som to checks 2¢id phesphate shows some retarding both in contact and
mixed and lime in contact in both tests gives slight retarding effect.
Table VIII gives results of wheat and barley.

In all triasls so far studied, wheat at 70 percent saturastion

gives a8 lower'pérgent germinastion., The higher moisture content in
the go0il appears t5 affect the germination of wheat more so than
corn, soybeans or barley, which will be discussed next. This is
accordine to the work of Dr, Truog. (11) “Injury to germination is
influenced by rate of application, moisture content of soil, etg.
Wheat checks &t 70 percent saturation germinated at 75 percenf.
Nitrate of soda showed percent germination of 68,7 percent where in
contact with seed and 68,6 percent where mixed., !uriate of potash
71.8 percent for contact and 68.4 percent where mixed. Sulphate of
of a@ﬁnia 68.7 per;ent for contect and 84.3 percent for mixed.

This being the highest percentage in this trial and above checks.
Prom this nitrate of goda, muriete of potash both contact and mixed
and sulphate of aﬁ?nia where in contact has a detrimental effect

on germination at a high moisture content in soil. Acid phosphate
where in contact with seed was 68.7 percent germination which also
gshowed some effect, but where mixed with soil the effect was light,
if any.

Lime, both contact and mixed, germinated better than checks

but according to checks no fertilizer gave & retarding of germination

at 70 percent saturation. The high moisture in the soil held




Table VIII

Results with 70% saturation
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germination back in this triel.

Barley the ssme as corn and soybeans, shows just as good
germination &t 70 péroent as at 60 percent. Checks gave 93,7
percent germination. UNitrate of soda shows no ill effects on germin=-
etion, but for first time it gcave & slightly better percent of
germination where in contsct with seed than where mixed with soil,
it being 96,8 percent for contect end 93,7 percent for mixed,

Iuriste of potash here arain shows some effect on germination'
of barley, but when compared with checks it is slight. The percent
germination is 90.6 percent for both contact and mixed. Sulphate of
aﬁ?nia gave 100 percent for contact with seed and 84.3 percent where
mixed with soil, This is the lowest germination in the trisl, but
when compared to results of previous tables the low percentage
germination in this trial seems to be due to seed and not fertilizer
effects.

Acid phosphate gave 93.7 percent for both‘contact and mixed
and lime as hes been in all previous tables gave higher germination
for contact with seed than when mixed with soil. Taking both tests
in comparison to checke, sulphate of a@ﬁnia retarded most the germin-
ation of bgrley at 70 percent ssturation, acid phosphate and lime
civing & slisht reterding effect.

Table No. IX gives results of germination at 80 percent
saturation for corn and soybeans. The soil at . ‘= 80 percent =
Baturation ' is very wet., It is just the same as mnd snd to have
tilted the boxes any, the water would have drained out of the soil.

Corn germination was very high in this wet soil. Checks
germinated 100 percent and so 4id lime both contact and mixed,

o trials were below 90.6 percent germination.




Table IX

Results:‘with 807 saturation
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Nitrate of soda for the fourth time in the five different
saturations gave higher germination where in contact with seed than
when mixed with soil. it being 100 -percent for contact and 93,7 per-
cent for mixed. Muriate of potash showed 93.7 percent germination
for contact and 96.85 percent for mixed., There maybe a slight effect
on germination here by the potash fertiligzer.

Sulphate of a@§nia gave lowest percent germination of any of
the fertilizers at 8C perecent saturation, it being 90.6 percent in
contact with seed and 93.7 percent where mixed with soil. GCreatest
effect is here shown by this fertilizer.

Acid phosphate gave 96.8 percent germination where in contact
with seed and only 9C.6 percent when mixed with soil, at all other
saturations the percentege for germination with corn where &acid
phosphate wag mixed with so0il is higher than this and the low percent
germination in this trial would be more attributed to bad seed and
to wet soil end not fertilizer effect.

Cermination at 80 percent moisture was really faster than at
low saturation, that is more seedlings‘appeared on the third and
fourth days efter planting and no retarding of germination is
strikingly evident.

Soybeans were considerably affected in germination by higher
moisture content of the soil. Lower percents of germination were
obtained in this trial than with any other trial, Checks germinated
at 87.5 percent. The writer does not attribute any more effect of
the fertilizers lowering the percents of germination in this trisl
than were shown in sny other tables or trials, but rather to the high
- water content of the soil which caused the soybeans to rot instesd
of germinating.

Nitrate of soda gave higher germination for contact than

mixed, but both were better thasn checks.
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All other fertilizers used gave & lower percent of germination than
Parctit

checks and the lowest being with lime 62.4A for contact and 695.6
percent for mixed. Lime in all other saturations gave no detrimental
effect on germination of soybeans. With a comparison to the checks
it would appeer thaet nurigte of potash, sulphate of a@?ﬁia, acid
rhosphate and lime all cave detrimental effect on germination of
' fereenl
soybeans at 8C4 saturation, but I rather think it was more due to
high moisture content of soil, according to the work of Dr. Truog.(ll)

Wheat all through the experiment maintained its low percent-
age of germination. Though checks gave the same percent of germin-
ation %%:"?£ the last three saturation experiments, the percent of
germination for fertilizers used with wheat seemé to lower as moist-
ure is increased.

- Nitrate of soda gave 53,1 percent germination in contasct with

seed and 75 percent where mixed with soil. Muriate of potash, 65.6
percent contact and 62,4 percent for mixed. Sulphete of 9@5&1& 59,3
percent for contact end 8l.2 percent when mixed with soil, acid
phosphate'65.6 percent for both contact and mixed. Lime showed 68.7
percent for contact and 78,1 percent for mixed, Time 211 through the
experiments shows & retarding effect on germination of wheat. Nitrate
of sodea and sulphate of aﬁghia in contact with seed give the most
detrimentel effect on wheat germinastion in comparison with checks.
Muriaterof potash and ecid phosphete both give seme effect but not
S0 stroné a8 the first two fertilizers mentioned.

Barley like corn cen withstend congiderable moisture and
germinate to a feirly high average. Checks gave 100 percent germin-
étion. Nitrete of soda for the second time gave a better germination

where in contect with seed than where mixed with soil, 92.7 percent

for contact and 90,6 percent for mixed., HNitrate of soda ha%,such
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Results with 80% saturation
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results with only the two highest seturations.

Mariate of potash same &g nitrate of soda geve bhetter germine
ation for contact, it being 93.7 percent &nd 84,3 percent for mixed.
Sulphate of a%§hia cave 90,6 percent for contaet and 100 percent for
mixed, Acid phosphate 96.8 percent for both contact snd mixed., TITime
for the firset time with barley gave & lower germination where in

contact then where mixed, giving 84.3 percent for contect and 93.7

percent for mixed. From the standpoint of checks all fertilizers
used with the evception of sulrhate of ai?nia mixed with soil, and
gcid phosphate show some glight effect on germination of barley at

& hich moisture content in soil. This is sccording to Rusche (9)
who statestihat different crope show difference of susceptibility to
germinetion injury from fertilizer saltéland to Dr. Truog (11) on
the moisture content of soil.

From stendpoint of checks sulphate of smonia both contect snd
mixed and lime in contact with sced gshow some glicht retarding
effect.

THE EFFECT OF TEMPERATURE,

Seeds were planted in soil as before, but this time all were
plénfed to soil at 60 percent saturation. One series of boxes were
kept in genersl greenhouse,'another in 2 c0ld greenhouse. A record
of tempersture was made three times each day, 8 A, M., Noon, between
twelve and one and between & 2nd 6 P, M., 2ll tests were run in
duplicate. TeblesXI and XII give result with wheat,

Discussion of Table No. XI.

When this experiment was run, the weather was very changesble.
Some dayst were very cold and others moderately warm and for this

reagon the tempersture over night and through the day could not be

held at a constant temperature but varied some. All temperatures

are recorded degrees centigrade.
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In both, first and second trisls seedlings appeared above
the ground on the third dey after planting in practicslly every case
end in all case:f?{;e in the second trial the majority of all seedling
thaet were coming up were gbove the ground on the fifth day.

In no case of eny of the five fertilizers used was the
percent germinetion of both trials above the percent of the checks
boxes, which was 78.1 percent, and in only one instent wes the
percent germination eaual to the check boxes tha€7;%ere acid phosphate
was in direct contaect with seed.

From column on percentage of germination, it is found thst
with nitrate of‘soda, acid phosphate and lime the percent of germin-
ation is higher where fertilizer was in direct contact with seed
then where fertilizer was mized with soil., With sulphete of aﬁ?nia
the percent germinetion waes the same for both where fertilizer was
in contact with seed and when mixed with so0il, it being 62.5 percent.,
With muriate of potash, fertilizer mixed with soil gave the best
germination,

Since in only one case where fertilizers were applied, the
percent of germination waes equal to the checks, they must have had
some effect on the germination of the seeds., Sulphate of aéﬁnia
' seemed to have the most serious effect, the percent germination being
62,5 percent, muriete of potesh and lime were sbout equal in effecting
germination with acid phosphatle next.

In slowness of germinatiorn, lime gave the greatest retarding
effect with acid phosphate next.

Discussion of Table No. XII.

This table gives results of wheat being germinated in cold
room. The same weather conditions prevailed here ag with results of
teble XI., Eere the temperatures were more nearly to field conditions

where seed is sown in late fall. Several days were fairly cold,




Yoz 4 * -~ 5 - L xr &7 2 R =0 R & L A A

-39~

c0ld winds and at night heavy frosts prevailed, the middle of the
dey getting feirly warm, The temperature of the cold room varied
much more to such conditions than 4id warm room,

As would be expected, germination wag delayed several days
longer than in warm room, the fifst seedlings appearing on the siwth
day after planting and runninege to the twelfth day after planting be-
fore germination was complete.

The percent of germination in cold room was 78.1 percent for
the check boxes, the seme as in warm room. Here again it was found
that nitrate of soda gave a higher percent germination where fertilizen
wes in contset with the seed than when mixed with soil. Also, acid
phosphate which is 2 durlicate of results in warm room. In cold
room sulphete of aﬁ?nia changed and highest percent of germination is
with fertilizer mixed in soil, Lime did the seme thing, giving better
results where it was mixed with soilthan where it was put in contact
with the seed.

In the case of three applications germination was of a higher
percentage than checks, nitrate of 8oda contact,,rercentare wag 81,2
percent, mixed with so0il equel to checks 78.1 percent, others were
acid phosphate contact 87.5 percent, and lime mixed with soil 81,2 per
cent.

From the standpoint of serious effect on germination, muriate
of potesh and sulphate of amfnia agsin show grestest effect,

Lime again shows the retarding effect on wheat germination,
it taking as long as twelve days for germination to be completed
and with lime as with other fertilizers practically all seedlings
appeared above the ground on the 9th to 10th day sfter planting.

In summarizing results of thece two tables on temperature
effects on germination, it cen be said that;

First: germination is slower under the cooler temperature



Table XI

Results on Wheat, Bffect of Temperature on Germination eonducted in Warm Room.

' FIRST TEST 'y _SECOND TEST '* % ' _TEMPERATURE OF ROOM "C"
(Germination on days after planting) '3 '4 '5 '6 '6 '8 'Total*'3 '4 '5 '6 '7 '8 *'Total'' Germ.''Date' A M.' NeoR ' P.l.
1] ] ] 1] 1] 1] (] ] (IR ] ] ] L] 1] ] ] L L ] ] ] L ’
Nitrate of soda ' contact » 21 80 B 1 ¢ v 1F ey 2r e 2 v v v 1] ' 75 112/9 119,5%18.5°¢*17.5° €
' mixed LT U UE g .t Zv Gy 4% . v v ¢ 14 *v 71,8 *2/10'18.5 ‘*24.0 '17.8B -
Muriate of potash * contact ¢ BUTe_ s Tr B OFC YO0 Oy BF 2T ¢ v ¥ I8 1e g2 K 2R/ 11VIQ.E SR80 Y180
' mixed Y AEER s F - sE I g% GR-IV -y G % T YUTR.C 3198108 Y1E8.0 ' 15LE
Sulphate of aﬁ§pia * contact s By TeiRY 8 B v F2000 By 4% 100 1v & @ vv 2.5 vaRfIS019.0 '21.58: v36.0
* mixed P AV By 3y B ¥ T IRy Yo RV RSy Sy VO N Y ES.E +¥RII4VI0LE VIELO FIE.R T
Acid phosphate * contact v 19 6% Je O 2% ¢ - J2 0y 4 7% Qv+ 0 % 13 v 78 Y ¢32/15913 5 80,0 '17.5
* mixed Y 0T, B 3y 5. s R £y Sy G ay o0 ¥ }0 v gR R ¢v2/16%16.0 *R9.0. *18.0
Time ' gojtact v 10 8% X0 Or 3» v QX ve O Iy Jv Je 4y Be 12 10 ] .8 11EFIEY o
v pixed v 1 30 3v 1y O 1' 9 ty 3By 4r 1 1 20 1v 12 ' £5,6
Chec k ' S JHEADY BV B A T 1ace 40 GR.OY Y Ty v TR0 v 8.3 :
‘ TABLE XIT e
1

-

Results on wheat effect of témperature on germination conducted in cold room.
FIRST TEST i SECOND TEST "__ % '' TEMPERATURE OF ROOM "C"
6' 7* 8' 9'10'11'Total**'6'7'8' 9v10'11'12'Total'' Germ.'' Date' A.le 'Noon ! Polle

1 ' ' ' ' U R BT L ' ' ' 1 A 153 ' {

(Germination on days after planting)

t
13 v 81,2 ''2/9 1100 114.5%111.5%

]
]
! i
Nitrate of soda ' contact  QEEy By By B v = 1E a0 20Eegs Yy O 1Y O}
' Mixed » 1V Br 8 Iy 3y v QY tv10Beep O T Y 14 Y 78,1 *92/10 10,0 16,80 *13.5
Muriate of potash ' contact ! O 3y By Fv & v 1ieren 3RS B0 Jr Y O 1E 19 RE.0 'R/11 Y1050 Y180 ' 6.5 ;
' mixed v I B Br ¢ B 911V RYIY] Y- 0 & 10 ' EB.E 1eR/13 .0 0.0 E1B.E 1RG5
sulphate of ammonia ' contact Y Q1.4 A By ¥ O ST TOFOQYEIEE] Yo7 Y BORR v S8.T 212/157 11 5 TRR.8 TREE
* mixed $ 2% 4 7% O §v 10 14 TIS4e0eRe v 0 v 19 tr 75,0 '08/14r Q.0 *10:0° ¥ 5.8 .
Acid phosnhate ' contact v 2v gY 3% v 1y v 13 evlege7eQr 1 v ¢+ v 15 v 87 .5 1 2/15 v 9.5 114,0 ' 9,5 -
' mixed Y 1¥ 6% 4 v £ v 1] sedefdoegu]r )0 v v 1] vy §B. T 112/18 v H,0 v23.5 v11.0
Lime * contact v 3v 4 O 2¢ 1 1* 11 *+Q*2'5¢1* 1 2 v 11 '' §8,7 *'*2/17 * 8.0 '15.,0 '10.,0
' mixed s BRI geiBr v v v 4 -niQESER0. Q0 -2 % IR vy 81 .2 *'R/18 Y 4.5 '25.0 100
Check ' ¢ o 50 2v 1y v v 14 seBege]s0y 1 v v & 1T es 78,1 992/19° v 1.0 ¥23.06 *13.0
1] ] ] 3 3 1 3 L B ] L * ' Tt 0'3/20 2.0 029.0 '13.0
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as wonld be expected. Checks in both experiments germinated 78.1
percent, but in every other trial with &ll fertilizers used both

in contect with seed and mixed with the soil, the percent of germin-
ation was higher with the cool tempersture, which goes to prove that
wheat being & plant adapted to cooler climates will give best results
in germination under temperature more like conditions in the fall of
the year than with much warmer temperature.

Second; under influence of both & warm room or medium temper-
ature and a cool room or fairly low temperszture, sulphate of aﬁ?nia
and muriaste of potash gave most serious effect on germination.

Third; Time in both triasle on temperature showed the strongest
retarding effect on germination. Acid phosphate also showed some
retarding effeet but not as great as lime.

The Effects of Temperature on the Germinstion of Barléy.

This experimenf was run at the same time as the wheat and the
seme weather conditions prevailed and the same temperatures were
recorded, all temperatures being in degrees, centigrade(oc).

Table Mo, XIII gives results of experiment conducted in & warm

. room. Seedlings appeared in ell boxes on the third day after plqﬁI¥

ing and a majority were above the groundAon the fifth day. 'In only
a few trials did seedlings appear as late as the seventh day after
planting.

Checks gave a percent germination of 93.7 percent. In s8ll
other trials with different fertilizers used, both in contact with
seed and mixed with soil the percent of germination wes equal to
and higher than the check.

In the case of nitrate of soda, percent of germination ! was
the same with contact to seed and mixed with soil, it ﬁeing 96.8 per

cent, The same is true with sulphate of aﬁ?nia, germination being

3
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100 percent. Acid phosphate mixed with soil gave 100 percent germine
| ation against 93.7 percent for contact with seed, IMuriate of potash

and lime both geave higher percent of germinetion when in contact with
seed than when mixed with soil, it being the same for both fertilizers

96.8 percent for contact and 93.7 percent for mixed.

w
With barley none of the applications of fertilizers as compered 5

With check gave any serious effect on germination. There seems to be

very little retarding effect on the germination of barley by the

different fertilizers used except with lime whieh shows a slight
retarding effect. 1

Table XIV gives results of the temperature on the germination
of barley when conducted &t & low temperature.

Discussion; As in the experiment with wheat, germination with
barley was delayed several days longer; first seedlings appearing on
the six?h day after bianting and last appearing on the 11th day. A
striking thing in this experiment wes that the checks were the slow-
egt to germinsate. :

Check boxes in the cold room gave the lowest percent germination
with one exception, that being acid phosphate in contact with seed
which was 75. percent to 87.5 percent for check, In &ll other trials
with the different fertilizers, the percent germination was equal
to and above the check.

Nitrate of sode again gave the sarse percent germination for
both contact with seed and mixed with so0il, it being 93.7:. percent.
With other four fertiligzers higher percentages of cermination were
with fertilizers mixed with soil. As a whole here again comparing
the percentage of germination of applications of fertilizers with

that of the check, there seems to be no serious effects on germination

of barley except in one instant, that of acid phosphate in contact




1able XIII :
Results on Barley-- Effects of Temperature on Germination,conducted in warm room.

FIRST TEST SECOND TEST 4 TEMPERATURE OF ROOM DEGRERE

(Germination on days after planting '3 * 4' 5 *'6 '7 ' 8 *Total '* 3 *4 '5 *'6 ' 7 ' 8 '*Total ‘'‘Germ.''Date ‘*A.M. 'Noon 'P.M.
\J \J L] A ’ \J L] e 1 ] 1] ' ' ? L L re . ) L
Nitrate of soda ' contact 16 v10" v v v v 15 ve 7 v 7y . v v 15 99 96,8'92/9  119,53118.58117.5%
' mixed ' B 7y 20 it B ¢ IE OEITF R Fe kU sy SRR KT v 96,8'2710 *1B.S '24.0 'EaB.
Muriate of potash ' conatct STy R Y B IF - JE. SO 2 LTS EN Y b v 5 sV HEBYI/TY V18,5 ¥22.0 VIREH
* mixed 'E R0 iy 8 x i RE €T 4Y G Ve e 34 UGS UYIZNASC v1I6.5 ‘2.0 SIS
Sulphate of amdnia ' conatact L 3aTRe 1 s vy v v R R FoNIBECRN v e s SYG 0 FEIN0 5 VSO AS10. 0 R 6 R EE/
' mixed Ve g+ Pt 8y v J@&T w811 2 BR e o3 SR L35 YRINO . ¢e2M14 . 10,5 16,5 VNN
Acid phosphate ' contact B R - K DN Y ML RN YR 9GRS § e L RETRR Y R QLT SIS T fTRLE CBN T W
% mixed ' 4*10* 1 * O* 1* ' 16 ** 5 *10* O*' O* 1 * *v 18 '*100 ''2/16 '16.0 '29.0 '12.0 ..
Lime ' contact FERREr L Ak VO RR M B0 X B By Lol YRGB BT INT
’ mixed '4 ] 6' 3 L] OQ 1' L] 14 | % | 8 ] 8! ' ] 1] L 16 'y 93.7|9 ‘
Check ] g BETge -} ¥ * ' U 14 re 3T 9130 L] ] 1] *e 16 te 93.7
¥
b a
P
Table XIV
Results on Barley-- Effects of Temnerature on Germination,conducted in cool room. %
FIRST TEST SECOND TEST %4 = TEMPERATURE OF ROOM DEGREEC
(Germination on days after plgnt '6 *7 *8 ' 9 *10'11%'12' Total *'6'7' 8* 9'10 *'11' 12'' Total '‘'Germ.'’ Date 'A.i. 'Noon 'P.l.
' (ing J B | v ' t ' v o Al s 1 5 ' ' vy L ' ' ' ' .
yitrate of soda v Boptast | Y RE FEgr o v e 3wt 35 sagegal W30 v e Ties 3gt 1B 9¥.mae 2f90 119:07c14.081 3068
| ' mixed £ OF 2y By R 2By oy v 15 TROYSEI0NE v 0 ¢ Y o R 5.~ 8, GEIT Y B2/10 v10,0 "16.0 IS8 &
gimuriate of potash t contact t QY g 9r * ] * ' 15 tIREGe 29 19 ] ' L 13 'Y BYsHre 2/11 .0 140 Y- B 5 F
3 ' mixed SIEW gF vl s T W R T8T 36 FH7ARE SFY Fo F e S Ay TREST YEROE . fF RALE ¢ GR0 ¥RG.E PINAE
|Sulphate of amonia ' contact ' O' 3' 9v 2 + 2v v 16 '10v4* 97 Ov 1+ ' 'v 14 vr 93,7'' 2/13 * 4.5 '20,0 '12,0
% 2 ' mixed FEVERY v ¢ -y b ¢ 2E  RARGE 2y v v v x5 TF SEL8F.3/08 ¢ 0.0 FI0L0 Y BRE
' Acid phosphate toOREESE v R U BY 3 Y Oy vy X 13  vE2eTy O Q. v Uy T Ve MY sERES sE B8 v 95 FI5.0 ¥ SN
ﬁ ' mixed YRR TR or vy v 18 SETRPY J¥ v v ¥ S EFTRE VR GERYVRSIE v B0 Y23.5 Y118
' Lime Y guntact v 1r BTLe Br v ¢ )G  stQ¥4s Bu Fe - v v 9F 13 % BY.H 0 3 0T ¢ 8,0 15,0 *10.0 &
' mixed S RF 43y T vl ok ¥ Y6 evRRLE S0 R v T e 98 FHC ey 9OBY RIIN v 4.5 25,0 *ROR
' checks ' t Or O 5* 3 v 20 Zr v 13  +9(0r2r 8¢ 3v ] v 1 v 15  v» 87,5'0 2/19 * 1,0 '23.0 *'13.0
2/20 v 2,0 *29,0 *13.0 "
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with seed, the percent of germination being 75 percent.

When considering the fertilizers with the check in this
experiment, there seems to be no retarding effect but a stimulating
effect of the fertilizers on germinetion. However, in comparing
the fertilizers with each other, sulrhate of a%?nia end nitrate of
sode and 1ime gseem to show a glicht retarding effect in order named.

Summéry of effects of temperature on germination of barley.

‘First; teking experiment as & whole and comparing the percents=
aceg of germination where fertilizers were arplied with percentage
of germination of cheecke, it was found in every trisl with but one
exception the fertilizer applications gave higher germination than
the checks. This seems conclusive that the application of fertiligzer
used have no detrimental effect on germination of barley under
ordinary conditions of soil and temperature.

Second; germination a2t a low tempersture was not as good es
~ germination 2t a medium temperature. This| with barley as with wheat
is suggestive of the nature snd type of the barley plant. 3Barley
is sown about two weeks earlier than wheat when soil and air are
warmer then when wheat is sown and the experiment shows better
germination as & whole at the higher temperature.

With bariey the kinds and amounts of fertilizers used do not
seem to have any serious effect on germiﬁation. Lime, nitrate of
soda, and sulphate of ai@nia may give some retarding effect on germ-
ination of barley, but it is slight.

The regultes of the effect of temperature on the germination
of corn are found in tables Nos., XV and XVI,

This experiment was conducted the last part of Mearch. From
the standpoint of weather conditions, this was a very changeable

period.



Results on corn-- Effects of Temperature on Germination,conducted in warm room.

FIRST TRST '*  SECOND TEST 104 'YTRUPERATURE OF ROOM ™"C"
(Germination on days after planting * 4.5 6* 7* 8'* Total*'4r 5 6* 7* 8* 9* Motal'Germ.''Date 'A.M. ‘Hoon ‘'P.l.
1] ' 1 ] ] 1] L J L v ] A v ] ] ] *s 1 ] L]
Nitrate of soda ' contact v s 30110 20 v 16 r0lv Gr §Y 3 v v 16 1100 *'3/25 118.0%'24.0%'10.0°¢"
' mixed * v P9 gr By o8 6 112050 G @¢ s » 16 v100 *13/26 212.0 '36.0 '18.0 .
Muriate of potash * contact *4-v §F B Jy "¢ TEE IVIEBY Yr % & v 3g 1]00 YRIF2T '15.5 28,0 180
o ' mixed '3 v g 4v ¢t v 15 t12v gv 5r v+ v v 15 ' 96,8''3/28 '16,0 '35,0 '18.0
Sulphate of alonia ' contact 120 9y Zv Jr v 35 veJe]0t ' ¢ t v 16 9 9B,8'93/20 '11.0 '26.0 14,0
: ' mixed '3 9300 10 30 .* A6 ‘vl Gy JFv v ¢ » 18 ¢+ 98.8'*3/30 *11.5 ' *35.0 *16.0
Acid phosphate '  gontact *] *12¢ 2% v ¢ 16 v13r 5 Pr v + ¢ 15 * 95,8'13/3]1 18,0 '1'24,0 '16,0
A ' mixed v SIBE S 0Y v SEA CEBIIOY 4% % S, % 16..°100
Lime ' contact PN GV v A Y PTGV BN o 8RS Y BY.5
s ' mixed s TIEN SR YN b FER Sevde Gu LR TR ¥ sy gl 3 G W
Check ' t]1 v10* 4% 1* * 15 vl 9( 4+ 1* + v 15 v 95,8
Table XVI
_ b
Results on corn-- Effects of Temperature on Germination,conducted in cool room. ’
£ & ** ¢4  'TEMPERATURE OF ROCM "C"
(Germination on days after planting® 6* 7' 8' 9'10 * Total ** 6' 7' 8* 9'10'Total '' Germ. ,'‘'Date ' A.Me. '‘Noon 'P.M.
? ] ] \J ] ] ] e ] \ ] \j \J 29 LI ]  J ] ]
Nitrate of soda * contact b 4% 3 8 Y ¥ i AD ve 2v 89 49 2v v 1g v 98,8 1113/25 . 18.0oc . 24.08' 19.0%
* mixed v 51 g By 1 y 15 *9 9v Fv 4{ 1 v }5 s 9F .7 v3/28 14,0 * 32,0 * 18,0
Muriate of potash ' contact >Ry 7V _mv ¥ A 'y S 1 20 2% " 4 4 G056 1 13/27 ' 11.0 160 ¥ 2050
. ] mixed L} 50 7! 20 1! L] 15 e 70 7v 20 tm 16 L ] 96.8 0'3728 ] 10.0 1] 20.0 1] 10.0
Sulphate of arpnia ' contact “UvaEY 4% 3% E 1R v 30 gy Er 3* 1' 16 '' 96.8  '3/29 PE VA0 Y SR T BB
*mixed * 4y By S 3% ] ¥ 18 t» 3v 7% 3v 3y Jv 16 v 98,8 *3/30 '* 3.0 [ 28,0 * 10,0
Acid phosphate ' contact ' 2 Qv 4 ] v 15 *o By 99 Be.8v v 6 #9360 , V3] * 10,0 ( 24.0 ' 12.0
* mixed v 1010* 4°* 1 v 16 ve G 59 203y v 18 v 95,8 @ 4/] s 10,8 * 18,0 v 1.0
Lime ' contact ' 31 Qv Zr v Y. 58 'v 5v 8r 2v 1v v 16 1100 '4/2 * 8,0 * 25,0 ' 14,0
** mixed ' 2 Br §r v ¥ 18 vr 8¢ 29 3 2 v 15 ¢ 96,8
Chack ' » JJJ_-,O' 3% 29 ] 18 L} 50_& B 2¢ ] 15 e 96}8
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Due to the weather conditions which were cold and blustry one day
and.warmer probably the next day, temperature varied, Mbrning and
evening temperatures would be low and at noon much higher., For this
reason a constant temperature of the greenhouse room could not be
maintained. All temperatures were recorded between 7 and 8 A, M.,
12 and 1 noon, and between 5:30 and 6 P,¥, and in degrecs centigrahe-

In warm room corn germinated well, seedlings eppeared in both
tests on the fourth day after planting and 211 germination was |
completed on the 7th day. Lime and nitrate of soda gave the only
retarding effects and this was only slight.

Checks germinated 96.8 percent. Lime in contact with seed
gave 87,5 percent germination, and this in the only trial where it
appears below checks. All other trials are enual snd above checks
in germination., From previous experiments lime has given nO seriolis
effects on germination and in this particular case, do not think
the low germinetion is due to lime but to seed. With no other
fertilizer is any effect shown on cermination by application used.

Corn as a whole d4id not germinate with oguite as high an
average at the colder temperature as at a warmer temperature, but
germination wae good., Seedlings appeared above the ground two days
later in co0l room then in warm room end it took five days for all
seedlings to show =bove the ground at cooler temperature, where at
warmer temperature: they were all up in four days.

Temperaturesas a whole were several degrees lower in cool
room throughont days of experiment, but in the middle of the day
rooms would warm up congiderably. All temperatures are recorded
degrees centigrade.

Germination was same for checks in cool room as in warm
room, 96.8 percent.

Acid phosphate, lime and nitrate of soda gave a slight .
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better germination percent in contact with seed than when mixed
with soil, but in results in warm room, these fertilizers gave

better germination where mixed with soil. 1t is a matter of only

one seed in each case and cannot be considered to any extent in

-

change of results. Muriste of potash gave lowest results 90,6 percent.

None of the fertilizers gave any serious efféct on germination
of corn at & low temperature, but sulphate of aﬁﬁnia does show a
slight retarding effect at a cooler temperature.

Tables XVII aﬁd XVIIT give results on the effect of temperature
on germination of soybeans.

Temperatures for soybeans in both cool and warm room are the
same - 88 fbr corn in both cool room and warm room, both experiments
being run at the same time. A

In this experiment with soybeans as has been noted in previous

trials, many of the young seedlings germinated but rotted before
getting out of the ground. This is true in this experiment where
conducted in a warm room and the percents of germination are fair,
Checks germisnted 93,7 percent. Nitrate of soda is same as checks
for both.contact and mixed, Muriate of potash shows most effect on
germination, where in contact with seed germination was 84,3 pef-
cent and where mixed with soil 90.6 percent. Sulphate of aﬁ?ﬁia
germinated 87.5 percent for contact with seed and 93.7 percent where
mixed with soil. No effects to amount to anything'is shown on the
germination of soybeans by this fertilizer other than it retards
cermination of soybeans strongest. FrhoRphate gave 84,7 percent germ-

ination where in contact with seed. In previous experiments it showed

no ill effect on soybaans and I feel safe to say this low cermination

4

is due to bad seed. Ilixed germinated 93,7 percent same as checks.
No effect is shown by lime on germination and with all fertilizers

nsed germination was belter where fertilizer was mixed with soil



Table XVII

Results on soybeans--

Effects of Temnerature on Germination,conducted in warm room.

__. PIRST TEST ZCOND TEST % TEMPERATURE OF ROQM "C"
(Germination on each day after onlanting *4 * 5 67 B* Total *'-4°'5 *§ *-7* 8'Total'' Germ. ''Date 'A.M 'Noon' P.M.
A L ] 1 ] ' T ™ A 1 L ] ] LB ] L ] A
Nitrate of soda ' contact 30 « E2 35 ¢ Jv 3B ¢34y S8 % 0y 18 ve 93,7 193/258 7 118.0%24,0%619.0%
' mixed v g v 3r Jv 2¢ v+ 15 te]]r 3v 1* + v 15 v 93 7 13/06  v14,0''36,0'18,0
Muriate of potash ' contact YIY ¥ e O¥ . var B tY G0 Je 28 v v 74 ¢ BE,3 V3727 '15.5 '28,0'18,0
' mixed 8y 4> 3L v 38 ve B35 v Be Jr v 74 11 90,6 ''3/28 '16.0 '35.0'16.,0
Sulphate of anpnia '  contact s & gy 4 2vr Y4 v 4r 4% 4% v 2v 14 't 87,5 193/29 *11,0 *26.0'14.0 s
. ! ' mixed t 4 3 B 2° ¢ 1D vr 5% 40 3 1v 2¢ 15 rv 93,7 13/30 11,5 '35,0'16.0 '
Acid phosphte '  contact RV Y & Yo BE vv 5e 4 3¢ e ¢ 13 v 84,3 03/3] 18,0 '24,0'16.0
' mixed ' B ¢ Br ¥ 10 34 '+ ge Be ]9 Jv - 0 016 'Y 9B 7 v K
Lime ' _contact PO AR Y FRST a0k £ A S LR - R TN
* mixed O TR *+J0 §* Bt v 1 15 99 98,6 ; 3
Check ' 3 5E ERA eeIge v By %t v 3§ ¥ 937
&
mable XVIII P

Results of soybeans-- Bffect of Temperature om Germination,conducted in cool room.

‘ _FIRST TEST SECOND TEST % TEMPERATURE OF ROOM DEGREES"GC!
(Germination each day after plantifig'7 °* g0 JO'Fatal ¥ 6. % L. 'G.* 9.710."7aEs] '* Germ..'Date  'A.M. 'Noon ‘Pell.
] \ ] ] ] 3 ’ e L ' L ] L ] ] '
Nitrate of soda * contact ' 8 4' 4° ¥ tmr dlg el@oy Fuv Suv v v A8 '+ 100 '3/25 118.0°¢'24.0%¢'19.0%
' mixed v10' 3+ 1! BECURR W R RN TR LR vv 93,7 *3/26 14,0 '32.0 '18,0
Muriate of potash * gontact ' 8' 5t 3r ¢ y I8 HFIPY TN v Abe v 48 'v 96,8 '3/27 *11,0 '16.0 '10,.0
* mixed FEY gy $ B B JE RO F 2 4 YV ey v 18 v 100 '3/28 10,0 '20.,0 '10,0
Sulphate of ampnia *'Galtoat "0 Ry 2y B¢ v )16 sr @ v -2 v § v 1'% ]p v 100 *3/29 0 SEE.O Bl
' mixed 32% 3% % Y00 TR OTER ST AT 'e 100 .*3/30 * 3.0 28,0 '10.0
Acid nhosphate P gdRtndt RN Ry 3 JO4 s AL BY T <y He v T BE '* 100 '3/31 10,0 '24.0 '12.0
' mixed T 39 B Tk v CUE NI A Rt L Ot B Y .t Of v1 100 '4/1 '10,0 '18.,0 '12.0 .
Lime ' gontact '12' 1 3¢ ¥ U SRR MSTE Y Sy Ky 6.y Sk - GNE v 100 '4/2 ' 8,0 '25.0 '14,0
* mixed 114 10 1 ' ¢ 38 “9el§ v ] o ' ' ' 16 ' 100 4/
Check ' B9 3y 1 § v S SRR osslfis &'V S8 ¥ o F THE 'Y 96,8
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than where in contact with seed.

At é cooler temperature the germination of soybeans was delay- .
ed two days longer. Seedlings did not appear above the ground before
the 6th day after planting, where in a warm room & good number of
gseedlings were up on the 4th day after planting.

Germination of soybeans at a cooler tempersture was better
then at & warmer or higher temperature. This.is a strange phenomena
when it is generally concluded that soyveans must have a warm soil
eand similar conditions for good germination. The only explanation
feasible from the writers point of view in this:- In the warm room
many seediings rotted before appearing sbove the ground due to diseas.l

ed seed, In the coo0l room this disease bacteria was held more in

check, thus enabling the seedlings to come out of the ground. Why
this explanationwuf:true is that a good number of the seedlings showed
on the seel-leaves disease spote and the bacteria had not as yet be-
come active or the stage of rot started. Checks germinated 96,8 per-
cent, muriate of potash in contact with seed germinated same as checks
and nitrate of soda mixed with soil germinated 93.7 percent and is the
only trial in this table that germination is less than checks and it
is only by one seed. All other trials germinated 100 percent.

o serious effects are shown by fertilizers on germination of
soybeans at a low temperature, but sulphate of aéEnia showed strong-
est retarding of germination, with muriate of potash next and acid
rhosphate a slight retarding of germination &t a low temperature.

Conclusion; Ae & general rule germination is better with all
‘seeds used where fertilizer is mixed with soil and not in contact
with seed under temperature experiments.

2. Cooler temperature delayed germination two ot three days
two days with corn and soybeans and three days with wheat and barley.

3. Warmer temperature gave slightly better germination with
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corn and barley, cooler temperature waes best for wheat and for this

particular - - soybeang: (the Virginia variety), the cooler temper-

ature had no effect on germination other than delaying it a few days.
SUMMARY;

1, The optimum moisture content for the type of soil used in
this experiment is 60 percent saturation. Sixty percent saturation
as & whole gave best results on germination of a8ll seeds used, 40
percent beiné too dry and 70 percent to 80 percent saturation too wet.

2. GCermination at 40 percent'saturation wae slower than at
higher saturation.

3. Eighty percent saturation had no effect on germination of
corn but considerably reduced the percentage on germination of soy-
beans and wheat and slightly barley. #heat appeared to be affected
at 70 percent saturation.

| 4, As a general rule, germination with fertilizers was better
where mixed with soil than where in direct contact with seed.

9. All fertilizers used gave & retarding effect on germination
-of all seed used, (corn, soybeans, wheat and barley) st & low moisture
confent in soil, retarding effect decreased as moisture increased.

6. Nitrate of soda has a strong retarding effect on germination
of corn, wheat, and barley in & dry soil, but corn was the only seed
in the four worked with that nitrate of soda gave any detrimental
effect on germination and this was slight. In fact four out of five
saturations, nitrate of soda gave higher germination in contact with
seed then mixed first with soil.

V 7. lluriate of potash is a strong retarder on germination with
soybeans, wheat and barley more g0 then with corn and effects
germination slightly with soybeans ﬁp to 60 percent saturation and
effects germination of wheat and barley through all ssturations

slightly, usually where in contact with seed.

®
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8. Sulphate of a@%ﬁia retards germination with 2ll seeds at
40 percent and is very st*ong in this respect at 50 percent saturation
with wheat and barley and gives & retarding effect on barley up to
60 percent saturation.

Sulphate of a@?ﬁia gives a glight effect on germination
throughout the experiment on soybeans and wheat, the strongest where
in contact with seed and with wheat.

9. Acid phosphate retards germination at 40 percent saturation
with all four seeds, but soybeans is the only one where germination
is affected and this is only slight where in contact with seed up to
60 pervent saturation.

1C. Lime caused no effects on germination other than retarding
of germination. It is one of the strongest retarders of the five
applications used, retarding wheat germination most, showing this
effect on wheat throughout the experiment. It was next strongest on
barley up to 60 percent saturation, and least on corn and soybeans,
_this effeet only being through 50 percent saturation on these two
séeds. ‘The retarding effect waslstronger where in contact with seed
than where mixed with soil,

11, The rate of applications used in this experiment which
are common to home practice, gave no strong detrimental effect on
germination on the seeds used.

12, High moisture content of the soil shows & marked effect
on germination of wheat and soybeans and a slight effect on barley.
Corn germinated well a8t & high moisture content of soil.

13, Cooler temperatures delays‘germination two to three days.
14, Warmer temperature gave slightly better germination with corn
and barley, the cooler temperature was best for wheat and for this
particular . . . soybear. :, ( the Virginia variety), the cooler

temperature having no effect on germination other than delaying it
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8 few days.

15, The retarding effect of fertilizers on germirnation varies

with the crop, the soig, and moisture conditions,
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