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Th 0 effect of f ert iJ i '3 °rs &nrt th 0 ~e. riqh e ·~rp thn -r con ~it i ns 

tific nature tot~ a~rono~i~t . fat only hae t~is be0n truP for 

so11etime , ri th th 0 sci 0 nt if ic agronomist' b 1 t of' 1 n t ~ ypars the'""' e 

1orkinc- .imo· 1 r_ Of thP 

practicr.l furrrin:. ... fro":'.1 a crop sta-~d-roint . ~nY ti~PS th~ f r~er fail~ 

to e:et a Etan of CPrtcin crops due- to baJ cer ination ·of th s '::1 • 

ThiP is attribut~ to bQ SAP , ~1sease seed, ol~ ~ 0 e -1 ...... , ' to wet lann 

ani many oth 0 • 0 i~iJar rAa"ons . rot. until r .c~nt y ·rs has the 

farmor at t.ri ntt the inability tp =et B ~OOd 0 tand Of differPilt 

cro· S OU t~A 1 L1 to thA off ct Of fe~tiliZATS . 

So~P of the ~or~ 1ii~ awake far .ers of toray have notic .d 

re eatedly that 1ith cert€ln SPPds ·vhen so~n with certain fertili~ers 

a IO Or E er~ir_ation has al· 1ays TPSUJ te'l . 

Tt has becorne co m:!'lon practice of many farf!l rs in plantin"'· 

CTQ Q in ~.rhich thP e~ iS eoo·~n fith th ~_rill tO ffiiX th'-' f - tilize-r-

i th thP f ,::ie an so 'J it , t . th 0 sarri~ SY'Ont to~~th0 r , thus · utt ing 

t , f t · · · Vl QV! tc C '~.r 1· t •n th r.e er i l z 0 r l.1..~ c ..1.... c:. __ 

rn~ortinf ba .. ~r~ination from this ractic 0 an~ a~P ~s 1 in for 

infor~·tion 2bo1t th 0 ff ect of cnrtain f P. tili7.nrs on ~~r~lnation 
'-

of c rtain SPe s . 

To be able to -i1e r ~ctical infor~ation on such roblems 

as th~Pe , is the ~im for this cyperirn nt ~Ork . 
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. 'Jonsic1erab le 1 1or.k h s bPen 1ore in g rrninatin;r s e s Ji th 

f P.rtiliz and in ... evie·1ing the ·,vorl[ on the s~.lb~cct , "The Germiri-

ation of s ae ~ff'e cte rl. by Co rnm ~rcial Fertiliz~rs ,n it i s the 

pur 0°e of the .~! ri t':1r to be plain anA y t be as brief and conci~e 
. .., 1 . as o s ._ :i. o e .l r~ ., the c..;.rticle • The Eistory of the ·Jerk as f can i h re 

11as tak .n fro11 t _ t . 1 . t-4- .. ~. 1 ar lC p T ri ~en oy nlC~S ( U. S • Dept • .£_'r. Div . 

Bot. Bul. 2 -, 1900) . 

Th· ~,arliPet important contribution to this \ ork ,,,as present-

ed. by raut
4

hoeuP 18"6 (1) Solutions employe vere t hose foun to a 

r rP ate r or 1 ss xt nt in co '"!1mP rcial fe!'tilizers . 8ol ution of o. 5-Co 

"' 5 strAn::rth .r.,.,re appJiA to sp· ds . Seo.ds used w re; wheat ," :ry , rap ~ 

maize , b ans- and. pPas . A check of riach was mad A ·vi th distillP1 

water . Chemicals user1; "t")otassium chl-0ric1e, sodium chlori A , calci 11m 

nitrate, sodium nitrat , potassium sulphate, a:pd hyrlric ni - otassic 

phosphat e. 

The results of this vork ver . ; 

1. All checks germinated best. 

2. ~ape shOWP i scarcely no in:ury from chemicals 

in . solution up to strength of 2 per c nt. 

3. In all other s ~ e..=1s vitality wa.s seriously injured 

in salt sloution of gr~ater strength than 

0.5 p r cent. 
, 

Simil r work was done the same year (1876) by Henri V•lmorin . 

(2) . Th chief salts he used were: potassium nitrate,sodium nitrate, 

calci um 1osphate. His conclusions were as follo~s: 

1. BPet s ed gPminute d very slo·vl;7 or not st all in soils 

containing large proportions of mineral fertilizer 

(i.e. sodium nitrate). * Small figures denote reference found in Bibliography. 
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mv.rked .... et:·ree \Th .n calcium nitrate , calci'tm pLosphate 

P ualin£· [ rer cent of the ·vpight of 8rth . ."·lbeat 

fai e. to ~erminatA at Pl l in a 10 per cent so1i1m 

nitrate soil . rhese percentages ~re rather high to 

act 1 al ractice . 

Bin'1rof ( ::S) cla i s that maznps i 1rn c:'ll O:!."i e and calcium 

chlori e usei in prorer a11ount 0 ha,re favoro~~ffect2 on ·g·Arrnination 

rape that they ~ev 0 r in~ure .. ,,011n tc ............ ·- ..... ....., Ylle.:-s • .l. in greavPr a Y1 .... 

than occur in africultural practice . 

Fe 0 s ~r (4) in ]877 noticAd that hemp seP~ 2o~n in fiel Q 

fev>tiliz 0 ' .. i th or1ium chlori ~e ( cookinE' ·alt ) at the rate of ~50 

ki l o s er hectre , rermina ti on -1as r~ry uneven and. it ma e poor 

In 1885 l . J·rius (5) cond cted several'eypPriments, but 

the metho :2' he USP~ 1·.1e e very ir.:in..,,.actict 1 and cone usionB ht::i r-(_chPr1 

~Pre of little value from 

The mo~t val 1 able wor1... d.onp ~o far '3onnection vi th 

They er.1fJoy 1 ch 0 ·r.icaJl:f ~lrA (dicti_le ) Qan • They ·naintainP-1 

as nea-,.. as Oe"'ible the s·-me .. e re of moietu.r <. oluble ~at 0 ri J.s 

vere use , rotassium '1lph· te , a~~iu11 s .1p112t , ~=- o ;i ium nitrate, 

an :1 o ta s s i n.m ch 1 o r i e • 'la. an~ SUpery:hOSphatns .. ,PTe rlli:i e ith 

the ~, r~rf lcial layer of sa~~, i ")" f:) c t cont a c t vi th s ., e b e in R "f', i o 

Res1lts: 

1. ch ori 1 

of ~otassi1m in reneral retarA gAr~ination , tr_e retardation brinp 

~TPBter for the C .lo ~i c than °ul.hate, th iffPrence as ~spAcia1ly 
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notl a.bl .P 1 u~in~sae an ~1~ • 

2 . a i~a terous 0~fAct r n t e 

ol~a, f ' 
Ihea n rn 18 tar b in • "l'T 1".,.. C< p 'Yl c a t i "l'.r 

- - 4..L - 0 it in-

flu 1c , salnfoi_ ... an · hP t lRSS so th in otl ·-r s 

3 . - . "O ll lill ..., ct .. - ai il r .anner to ri r ,, 
ha =- , t e 0 s en r:-et ic 11.r. On art p,. t'_ 1 san 

ha no a prPcia P. eff ~ct Ihnat, rley, s 1.0-a 

beP· , colza a 1 _Pans , h1t ri s y in;u d uc- -

"fh.:."l nt an at y c In 5 ar s p ~ tho~ ~and no 

<.;: e ., f" s: r o t e d P ~- c e t b a -r- y t' 1! · ch v 2 s 1 0"' r cer:t . 

eeol e t i1 n 

or le 0 ai . t I ~~i ati n , st on~ so iti ns ~ t r~~ ina 

· r~ t• l~ a 11 n r~ c nc in ci 0oi l of u Pr _o f'h 

oes r t r · ~ t n ' l .L is 11ie y co~ ii:ne 

••1 i "L h bas P s of i h P s o i 1 • 

' m~in'"' t __ T'"/hO 1 e r.-v e"Y"irnrni 
- ..... .;..J, ' hor cone] ii. e th e 

t ins; 

1. In t an"' 1 auin~ th SP 0 i constant -

ly in cont ct ith .at rials ' u l hate of f!Ul h t of 

c o~i f 

p 

in P.TIA c 1. 

2 . ot J t .P PCi .. Q ·vn , •p,- e inf 1 enc or to t e ... -
t nt, for v• 0 tr.i ,., 

' 

.rhereas 1 e'l ti luctY _e a Yl ..... flay rs 

1 _alin s bsta c •rith a basis 0.1:· i'T.lA or o Sh f' "l'.T-

re in a e t he "Y' inati n o~ c rtain s e s , s cia l"T 

t I u. em i -n s e • 1se ~ pro C P ett.P~ ef 'ec c-

lim onr.. 
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in contact with seed the percent of germination being 59.3. 

~itrate of soda also gave a slight effect on germination in contact 

with seed . ~he low percent of muriate of potash where mi~ed seems 

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

All fertilizers show a stronger retarding effect at 40S satur-

at ion on mheat than !Iii th either corn or so;.t1Aans, lime in contact with 

see s seems to be one of the stronge8t retarde rs of ull. Taking both 

tests together and comparing to checks, sulphate of affiRnia is a strong 

retarder, nitrate of soda and muriate of potash are next in retarding 

effect on wheat at a low moisture. This is according to the findings 

of Ewart (8) and Hicks (7). 

In the first test with barley very few seedlings appeared 

above the eround until the sixth day after planting . In the second 

test seedlings appeared on the fourth day and the majority vere up 

on the fifth day after planting . The checks gave 93.7 percent germin-

ation. Three trials germinated less than the ohecksy these Nere 

muriate of potash both for contact with seed 87.5 percent and mixed 
\,..-

with soil 90 .6 percent, and sulphate of arrljnia, where it was mixed 

with soil, the percent of germination being 90 .6 pcrcent Jhowever this 

same fertilizPr in contact with seed ~erminated 100 percent. From this 

it seems that muriate of potash has a slipht effect on the ?ermination 

of barley in a compnratively dry soil. ~ith 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 a.rainst 96 .8 percent ·~1here mi~ed "'i th soil . 

The only ill effects on germination of barley seems to be with 

muriate of potash and it is only sli~ht at this low moisture 



Table II· 

Results Of \lheat and Barley at 403 saturation. 

• fueat 

(Germination on days after planting) 
•3 ' 4 ' 5 

FIRST T .ZST ' ' SECOND TEST '•percent 
' 6 ' 7 ' 8 ' 9 • 10 ' 11 ' 12 'Total' ' 3 • 4 ' 5 ' 6 • 7 ' 8 ~-~---~ • 9 •10 'Total••Germ. 

' ' ' ' ' t ' ' f ' f ' ' ' ' Nitrate of soda • contact' ' t 1 t 7 ' 3 ' ' 2 .,.. ' ' ' ' 13 ,, ' '1'6'2' ' l ' 2 t 12 '' 78.l 
' mixed ' • ' •1•9•2• ' ' ' 1 ' 13 '' ' ' 5 ' 4 ' l ' ' 4 ' t 14 '' 84.3 

MUriate of potash ' contact' ' ' 1 ' 2 ' 3 ' 7 ' l ' ' ' ' 
-~--·-----~-------

14 '' t '6'4'1' ' 1 ' 1 ' 13 '' 84.3 
' mixed ' ' ' ' ' 5 ' 4 • 2 • ' ' ' 11 " ' •7•3•1• ' ' ' 11 '' 68.7 

sulphate of ammonia ' contact• ' ' 3 ' ' 2 ' 2 • 1 ' 1 ' 2 • 1 ' 12 " ' ' 5 t 1 ' t ' t 1 ' 7 '' 59.3 
' mixed ' ' ' ' 2 • 6 ' 4 ' ' ' ' 12 tt ' '9'2'1' t l t 1 ' 14 '' 81.2 

Acid pho8-Pmte 'contact' ' ' ' 3 •10 • ' ' l' • ' 14 ,, ' •8'4'1' t t ' 13 '' 84.3 
' mixed ' ' ' 1 ' 3 ' 5 ' 1 ' ' ' 1 ' • 11 " t '12 ' 1 ' 2 t ' ' ' 15 tt 81.2 

Lime ' contact' ' ' ' ' ' 7 ' 2 ' 1 • 2 ' 1 ' 13 '' ' •3•3•7• ' ' ' 13 '' 81.2 

Barley 

' mixed • ' ' 3 1 
' ' 3 • 3 ' 4 • • • • 

' check ' • ' 1 ' 6 ' .5 • 1 • • • • • 
' ' ' ' ' 
' ' ' ' • • t t 

t ' ' t ' 

' 
' ' 

' 
' ' ' 

t 

' 
' 

' 
t 

' 
' 
' 
' 

13 ,, ' 
13 '' ' 

' ' ' 
' ' • 
' ' 
' ' 

'6'2'6' 
' • 
• 
' 
' 

t 14 ' 
t 

' 
' 

' 
' 
t 

' 
' 

' 
' 
' 
' 
' 
t 

' ' 
t ' 

' 
' 
' 
' 

' 

14 '' 84.3 
14 '' 87.5 

' ' 
' ' 
' ' 
' ' 

Nitrate of soda ' contact• ' ' ' -L ' 6' 8 '2' ' ' ' 16 '' • •11' 4' ' ' ' ' 15 "96.8 
' mixed ' • ' ' 1 ' 5 ' 7 ' 3 ' ' ' ' 16 ' ' ' 1 '12 ' 2 ' ' ' ' • 15 • • 96. a 

MUri ate of potash ' contact• ' ' ' ' 3 '10 ' ' ' l ' ' 14 " ' ' 8 ' 4 ' l ' 1 ' ' • 14 • • 87 .5 
' mixed ' ' ' ' ' 1 '13 ' ' 1 ' ' ' 15 ' ' ' 2 ' 9 ' 1 ' 2 ' ' ' ' 14 • • 90. 6 

sulphate of ammonia ' contact' ' ' ' ' 5 ' 9 ' l ' ' l ' ' 16 ' ' ' 2 '14 ' ' ' ' ' ' 16 • • 100 
' mixed ' ' ' ' ' ' 5 ' 6 ' 2 ' l ' 1 ' 15 ' ' ' 1 '11 ' 2 ' ' ' ' ' 14 • ' 90. 6 

Acid phospha. te ' con tact' ' ' ' 1 '10 ' 4 ' ' ' ' ' 15 " ' 3 '13 • ' • ' ' ' 16 , , 96, a 
' mixed ' ' ' ' ' 6 ' 9 ' 1 ' ' ' ' 16 ' ' ' 2 '13 • ' ' ' ' ' 15 ' • 96, 8 

Lime ' contact• ' ' ' ' 5 ' 7 ' 2 ' ' 2 ' ' 16 '' ' '14 ' 2 ' ' ' ' ' 16 • '100 
' mixed ' ' ' ' ' 7 ' 6 ' 2 ' ' ' ' 15 '' ' 2 '12 ' 2 ' ' ' ' ' 16 ' ' 96. 8 
• cm ck , • • • 3 • 12 • l • • • ' • 16 • • ' i • 13 • • • • • • 14 , ' 93. 7 

I ....... 
01-.. -

~~ 
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content in soil, all fertilizers somewhat check germination, When 

soil is as dry as with 40% saturation. Muriate of potash and sulphate 

of ammonia are strongest retarders on barley. Nitrate of soda and 

lime shows a slight effect on retarding gennination and acid phos-

phate when compared to checks gives practically 110retarding effect. 

The soil at 40% saturation is too dry for good crop growth, 

but germination will take place, but not as quickly as when soil 

contains a 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 a retarding effect 

on germination as any of the fertilizers. Nitrate of soda on corn 

shows a stronger retarding effect than othe r fertilizers, with soybeans, 

sulphate of ammonia shows a strong retarding effect, with wheat sulphate 

of ammonia in contact with seed gave ill effects. lo 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 potash and sulphate of ammonia show stronger effect 
( 7) 

on germination. This ·is according to work of Hicks/ 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 a day sooner, they appear-

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, 

and with lime both contact with seed and mixed with soil. Here again, 
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nitrate of soda in contact with seed gave better germination, 92.7 

percent, than when mixed with soi~, 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 gennination 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 17} 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 a 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 than at 40 percent saturation. Checks 

germinated 96.8 percent. Sulphate of ammonia gave the lowest percent 

but gave a better gennination 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. Aoid 

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. 



Table III• 

Results with 50% saturation. 

Corn 
' FIRST TEST '' SBCOND TEST •percent 

(Germ._ d~~s after planting) '3' 4' 5 • 6' 7' 8' 9' 10' 11' 12"Total'' 3 '4' 5' 6' 7• 8• 9'10'11'12'Total••Germ. 
' ' ' ' ' t ' t ' ' ' ,, '' ' ' t ' ' ' ' ' ' ' ,, 

Nitrate Of soda ' contact ' 6 ' 4 ' 6 ' ' ' ' ' ' ' " 16 '' ' • 7' 6' l' "' ' ' 14 t t 93. 7 
' mixed ' 1 • 2 '10 ' 1 ' ' ' ' ' ' ' ' 14 ' ' ' ' 8' 5' 1' ' ' ' ' ' 14 '' 87 .5 

tturiate of pot~sh ' contact ' 2 • 3 •11' ' ' ' ' ' ' ' ' 16 '' ' '4' 8' l' 2' ' 
---~-

t ' ' 15 ,, 96.8 
' mixed ' ' 2 ' 14 ' ' ' ' ' ' ' ' ' 16 ' ' ' ' 5' 9' ' 2' ' ' ' ' 16 ''100 

sulphate of ammoni~ __ ,_cont~ct ' 2 • 2 ' 9 ' 1 ' ' ' ' ' ' ' ' 14 '' ' • 6' 71 l' l' l' ' ' ' 16 '' 93.7 
' mixed ' 1 ' 4 '10 ' 1 ' ' ' ' ' ' ' ' 16 ' ~ ' ' 7' 6' l' l' ' ' ' ' 15 '' 96. 8 

Acid phosph?-_te __ _ ' _cont~c_t_'_ 3 ' 6 ' 7 ' ' ' ' ' ' ' ' ' 16 '' ' • 2' 10' 3' ' • t ' ' 15 ' ' 96. 8 
' mixed ' ' 7 ' 9 ' ' ' ' ' ' ' ' ' 16 ' ' ' l' 12' 3 • ' ' ' ' t 16 t '100 

Lime ' contact ' ' 3 ' 7J ' 6 ' ' ' ' ' , ' ' ' 16 ' ' ' ' 9' 7' ' ' ' ' 16 t '100 

soybeans 

' mixed ' _ ' 4 ' 8 ' 4 ' ' ' ' ' ' ' ' 16 ' ' ' 2' 12' 2' 
~ .. --- - --- --~-- - -----

' check · ' '11 ' 5 ' ' ' ' ' ' ' ' ' 16 '' ' 3• 11' 2' 
t ' 

' t t 

' ' ' ' ' ' 

t ' 

' ' 
t ' 

' ' 

' ' 
' t 

' ' 
' t 

' 
' 
' 

' 

' 
t 

t ' 

' ' ' ' ' 16 ''100 
t ;,t 16 ''100 
' ' ' ' ' 
t t t 

' ' ' ' 
t ' t •-;} t t t 

Mitrateofsoda. 'contact' '15' l' ' ' ' ' ' ' ' ' 16 " ' '3' 7' 3' 3' ' ' ' ' 16 ''100 
' mixed ' ' 15 ' 1 '· ' ' ' ' ' ' ' ' 16 " ' ' 5 ' 6 ' 1 ' 4 ' ' ' ' ' 16 ' ' 100 

MUria te of potash ' con tact ' '13 ' ' 2 ' ' ' ' ' ' ' ' 15 ' ' ' ' 2' 6' 3 • 4' ' ' ' ' 15 • ' 93. 7 
' mixed ' '16 ' ' ' ' ' ' & ' ' ' 16 ' ' ' ' 6' 3' 4' 3' ' ' ' ' 16 ' '100 

sulphate Of ammonia ' contact ' •14' 1' ' ' ' ' ' ' " 15 " ' ' ' 3' 6' 5' ' ' ' ' 14" 90.6 
' mixed ' '14 ' ' 1 • ' t ' ' ' '' 15 '' • ' ' 3' 2' 8' ' ' ' ' 13 •' 87.5 

Acid phospha. ta ' contact ' ' 8 ' 5 ' 1 ' l ' ' ·' ' ' ' ' 15 '' ' ' 5' 8' 2• ' ' ' ' ' 15 '' 93. 7 
' ' mixed ' ' 9 ' 2 ' 3 ' 1 ' ' ' ' ' ' ' 15 ' ' ' ' 7 ' 7 ' 2 ' ' ' ' ' ' 16 ' ' 9 6 • 8 

Lime ' c on tact ' ' 7 ' 8 ' 1 ' ' ' ' ' ' " 16 " ' ' 11' 3' 2' ' ' ' ' ' 16 ' ' 100 
' mixed ' ' 5 '10 ' ' ' ' ' ' ' ' ' 15 ' ' ' 4' 8' 2' 2' ' ' ' ' ' 16 ' ' 96. 8 
' Che Ck ' ' 4 '11 t 1 ' ' ' ' ' ' ' ' 16 ' ' ' 4' 4' 3' 4' ' ' ' ' t 15 ' 1 96 • 8 

t. 
~ 
CD 
I 
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In the f.ir 0 t test acil phosphntP and lirne etard germination 
~ 

mo C! t ' but in the second tc:st sulphate of a1!1onia checks gArmination ,, 
most ith nitrat 0 of so~1a and muriate of potash next in re arding 

eff Pct . 1his may be due t o tern erature . With all satur tions of 

moisture the se cond test '/B.s run in mid- '. int<?r months and the first 

test in the fall months . The temperature in the second t st may be 

responsible for a more TPta..,..dati on of ger ~ina ion than the effect 

of the fertilizers . 

~nlnhc.te of a~ni , muriate of potash and nit,... tP of ... o a 
A 

a_rc stronaest r t r'1ers on g(!rmination of soybeans a 5 (:; 0 aturstion, 

acid hos hate sho~·.re slight reta . ..,..dinP- effect and J ime _ i rp,s 0~y 

little , if any , at 7; sat u r t ion • 

·able lV gives results of permination of ~hPat and barley at 

[)0,b saturation . 

!heat gave the poorest ger~ination of all four seeds use and 

not a£ hi h as 40,J saturation. 

Checks gave germination of 78 . 1 per cent , "' ulphate of a~onia 
II 

here 0 in a~ in 1able II , ~ave the most serious ffect on wheat 

germination and is the only ferti i~Pr that ~ave a l oT er Arcent 

germination for both , contact with ~ee _ ( 56 . 2 nPrcent J an 'l!hen 

mi e ·~i th soil ( 68 . 7 Jercent) than did chAC s . :Uriate of potash 

and lime a ain both sho 1 ved better gerrviination ith 1Vheat where it is 

in contact .ti th see , thBn · Jher.e mixed \Ni th soi1 . 

~ee lings , in either te~t did not sho¥ above thA pround 1ntil 

thn fifth :rafter planting an chPck8 .i,.. not C'lho111 seedlino-c 1ntiJ 

the sixth ay and all that cPme u appe re in secon t 0 st on this 

da:y . 
l't"-

• JJ. r i ate Of po ta Rh , 0 nl [he te Of arioni , a c irl hOSph u. te , and 
A 

lim 0 11 sho 'Ved m~rk~d ret rdin effect on rcr~inati on Yhe e in 

contact iltL se d , the 8tronpPst being mur iate of otaC'lh and liTie . 



Table IV· 

Results of '.1heat and Barley at 50% saturation. 

VV'heat 
' FIRST TEST '' SECOND TEST ''Percent 

{Germ. days after planting) ' 3' 4' 5 • 6' 7 ' 8 ' 9 ' 10' 11' 12'Total'' 3' 4 ' 5 ' 6' 7' 8 ' 9 ' 10 'Total'' Germ. 
' t ' ' ' ' 

Mi trate of soda ' contact• ' '2'5'5' •1• ' t t 

' mixed ' l ' 2 ' 6 t 2 ' ' ' ' ' 
MUriate of --12..Q1ash t contact' t t ' ' •4•5• •3• ' 

' mixed ' t ' 2 t 3 ' 6 ' 1 ' t ' ' ' 
sulphate of armnonia ' contact• ' '3' '4'3' ' 'l' ' 

' mixed ' ' •2•2•1•2•1• ' ' t 

Acid phosphate • contact' • ' ' 7 ' 6 • ' 2 ' • ' t 

t 

Lime 

Barley 

Ni t:rate of soda 

.MUri ate Of potash 

' mixed ' ' ' 3 ' 3 • 3 ' • • • • 
' contact' ' ' ' ' 4 ' 2 ' 5 ' 1 ' 
' mixed ' ' • 2 ' 2 ' 4 • 2 • 2 • ' ' 
' check ' ' • ' 2 • 3 ' 1 • 3 ' 1 ' 1 • 
' ' 
' 

' 

' 
t ' 
' 

' 

' 
' 
' 
' 

' t ' 
t ' 
' t t ' t 

' ' t 

' 
' 
' 
' 

' contact, ' ' ' ' 1 '14 ' ' ' ' 
' mixed ' ' ' •2•9•3• 1 ' • ' ' 
~ contact• ' ' ' ' 8 • 5 t 1 ' f ' t 

' mixed ' ' t t ' 9 ' 4 ' 1 ' 1 ' ' t 

Suelphate_ of a.mno_11Ja ' contact• t ' ' 9 5'6' 2 ' t ' 1 t 

' mixed ' ' ' ' ' ' 5 t 9 ' ' 1 ' t 
Acid phosphate ' contact' ' ' 1 •11 t 1 ' 2 t ' t ' 

' mixed ' ' ' ' 1 t 2 '11 ' 2 ' ' t ' 
Lime ' contact' ' • ' •8•6• 2 ' ' t ' ' mixed ' ' '1'1'4'6' 1 ' ' ' 

' check ' t ' 1 '13 ' 2 ' ' ' t ' 

t t 

13 ,, 
11 " 
12 '' 
12 '' 
11 " 

8 '' 15 ,, 
9 ,, 

12 '' 
12 '' 
11 '' 

' ' 
' ' 
t ' 

' t 

15 '' 
15 •• 
14 '' 
15 '' 
14 '' 
15 " 
15 ,, 
16 ,, 
16 " 
13 '' 
16 " 

' 
' 
t 

' 
' 
' 
' 
' 
' 
' 
' 
t 

t 

t 

' 
' 
t 

' 
' 3 
' 4 
t 5 
' 6 
t 1 
' 2 
t 1 

' t ' 
' 1 ' 6 t 

' 5 ' 4 ' 
' 6 t 4 t 

' 7 t 3 ' 
' 5 ' 1 ' 
' 9 ' 2 t 

' 8 t 4 ' 
'12 t 1 ' 
' ' 3 ' 
' t 6 t 

' '14 t 

' 
t 

' 

' 
t 

' 

' 
2 ' 
1 ' 
1 t 

1 ' 
' 

1 ' 
1 t -2 ' 
3 ' 
2 t 

t 

' 
'12 ' 1 ' l ' 
'15 ' ' ' 
'11 t 5 ' t 

t 12 ' 2 t ' 

'10 ' l ' 1 ' 
'9'2'1' 
'10 t ' ' 

t 8 t 1 ' ' 
•12 t 2 t ' 

'14 ' ' ' 
t 14 ' t ' 

' 
1 t 2 ' 

t 4 t 

t 1 ' 
' 

' ' 
' 1 ' 
' ' 
t ' 

7 t ' 

6 ' ' 
t ' 

' 
' ' 
' '. 

' 
' 
' ' 

' 
' 

' t 

' t 

' ' 
' ' 
' ' 
' ' 
' ' 

' 
t 

t 

1 f 

' 
1 ' 
1 ' 

t 

• 
' ' 

' ' 
t 

t 

t 

' 
t 

' 
t 

1 t 

t 

t ' 

' 
' 

' ' 
12 " 
14 • t 
13 ,, 
11 ,, 

7 ' t 
14 ,, 
13 ,, 
15 ,, 
13 ,, 
14 t t 

14 '' 
' ' 
' ' 
' ' 
t ' 

14 't 
15 " 
16 " 
14 ,, 
15 " 
16 ,, 
15 " 
15 " 
15 tt 

16 " 
15 ft 

78.1 
78.1 
78.1 
71.8 
56.2 
68.7 
87.5 
75.0 
78.1 
81.2 
78.l 

90.6 
93.7 
93.7 
90.6 
90.6 
96.8 
93.7 
96.8 
96.8 
90.6 
96.8 

" 

.. 

rt 
'? 

~All; 

... 
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This ie accord i np to ~~art . (9J In the second test nitrate of soda 

gave retatding effect . There is not much difference in the 

ger"Ilination of barley at 50~ saturation than lt ~as at 40; saturation 

Checks germinated slirhtly better in this trial 96 . 8~ and 1Jith none 

of thP fertilizers in this trial was germination any better than 

checks • ~riate of potash and lime as in Table II gave better 

.crermination ·vhe-re in contact · i th ~eed than where "IliYed .ri th soil 
' 

contact for r:!'lnriate of potash 93 . 7;:, , mixed 90 . 6 ~b , contAct for lime 

96 . 7 '/b , mixed 90 . 6(/h . llith other fertili7 ers uQEld , .ermination w s 

best here mi., ed with soils . No marked seriouq e-f' fect is seen on 

the germination of barley at 50% saturation . 

See lings appeared in first test earlier ~t 50~ saturation 

than at 40 ;S . 
~ . 

Sulph~, te of' s.mp nia anpear.s to check rerrnination most 

with li~e in contact, and rnuriate of potash both contact and mi~el 
~ 

about e. uaJ nnd neYt to sulphe,tP of amonia in retard inr- eff0ct 
- A 

on enrmination of barley . Acid phosphatP givPS a sli~ht effect . 

At 50 ,; saturPtion tho soil is in ~'Oocl workinp: condition 

and in aood state for plant ?routh yet thA~e is not sufficiAnt 

moisture to ~ake land stick torether , but remain in a loose 

condition . 

Tables Ho . 7 and TI sho ... r resnl ts of g'<'r'Tiination at 60 per 

cent saturation . I find mith corn that ger~ination at 60 percent 

saturation was f~ £ter than at either 50 percent or 40 percPnt 

saturation , practicRlly all trials showing a nu'Tiher of seedlings 

u on the thir1 ay after ,lanting, in first te~t an_ around half 

trials sho~nd seedlinps up on the fourth day in seconr test . Checks 

~erminatea 6 . 8 percent, nitrate of soda in the other two tables 

discusse sho7ed · better ger~ination ~here in contact 'Vith seed , but 

in this tr iul l t ·:va s b 0 tt P.r where mixed . .,i th so i l , be in? 93 . 7 percent 

f or contact '"1 ith seed ancl 96 . 8 percent 'Vhore miYPd 1 ~1 ith soil . 
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In co~rarin; with checks , nitrate of soda in contact ·~ith seed , 

may have a slight ef~ect on rer~ination . 

Huriate of potP-sh gaire in this ~rial. lovnst rerce.nt of ?"f!r -

~ination of all , for contact 11ith seed 90 . 6 rercPnt, nnd for ~ixea 

~11th soil 93 . 7 rercent . This looks nF if muriate of ~otash ave a 

detri~Antal effect, but it is very slifht . Ho~ e~nr co~nPrinr this 

to the rercent of per~ination of tables Nos . l and !II ~hich are 

lo'ver saturation of ~oisture there was no detrimental effect . At 

40 rercent saturation there wes 100 percent germination for both 

contact and mixed and at 50 percent seturation 96 . B percent for 

contact an~ 100 percent for mixed . l would say then that the lot 

percent ~PrminaLlon in trial ~ith GO percent saturation wvs more 

probab1,y due to disriase infected seed rather than a detrimental 

eff~ct of the fertilizer . 

Sulphate of a.~nia for first ti'Ile in the three saturations 
,( 

tried, gave a bettor ~ercent germination ~here in contact vith seed 
~ 

over ~iYe~ ~ soil . The difference is only one seed and ther~fore not 

enough to speak about, the percentage for ger~ination being 96 . 8 

percent for contact with SPed and 93 . 7 percent where miYPd with 

soll . This indic~tes a detri~ental effect , but it co1ld hnrdly he 

expectnd to fSt a ~ore serious effect ~here fertili~er nas mixe~ 

'Ii th sciil than ''17here ln di re ct contact with see a. ~eE1ul ts qt 50 

percent sat u Tat ion· 'Ve re hi r'" her for f e rt i 1 i z er ''.! ix t:i d ·vi th so i 1 c.: n d 

at 40 percent saturatio01r o percent for both . No serious offPct 

con l d b e · ·r11 e 11 at t Ti but e d here • 

Acid phosphate gave a germination of 96 . 8 percent , same 

as for checks . 

Jime ~~s 93 . 7 percent ger~ination for contact and 100 per 

cent f0r mlY 1"1 i th eoil . 11his ·~1011ld also indicate some ill 
due 

Pf:fect"to the fertilizer , b t coMpa.rinr ·1ith ct.i:ic\.P 'hich 1 'Jns 96 . 8 
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perc ent the ffect is Plifht . Comparin[ vith results of 50 per-

cent sntur,. t i on 'Lich l2S 100 percent gerr:iination for both ml· rl 

and contPct , a seriou2 effe c t couJr hardly be attributed to tho lime . 

_herefore , at 60 .eTcent saturation there iq no serious 

eff~ct OT retarding effect on ger~ination of corn 1ith the applioat -

ions of fertilizer µRed . 

J t 60 percent satu~'.'."';1 tion 2oyb0ans sarJe aP corn sho ··i:ia seed -

linFS 0 - ov·i::. thi:i :round ea.rlier than in previous tria.1° J '"er 

moisture conta11t. C!h 0 c r.: g·er':li-r..cted 100 rorcnnt. :LirnP both c . ntact 

n1 ~iYe BlSO f 0 rrninated 100 prrcent. titrate Of SOda fer~inate~ 

93 . 7 percent for cont~at , ~ixea 100 pe~cPnt . Nitrate of so r a here 

at 50 percAnt saturation Nhi ch is 100 rATC 0 Tit P9~mina~iOD fO ~Ot~ 

contact and mixed, the~"i::i ""vonla bP no r1etrirnental eff Pct . 

At 50 percent saturation mur iate of rotB.sh in contnct sho ~red 
»'1-' a slight effr:ct , sulphete of' a~onia th.a stron[:est and acid nhosiha e 

in contact a slight effnct on ~~ . !nation of soybeans . This sa~e 

effrct is ac-ain shorvn at 60 percent satut'ation . Mur iate of potash 

sho, in~ stror:;_ ·(.'1 .. t · i th 90 . 6 percent :for contact and 93. ?percent 
~ 

~11lphate of arnonia in contact T•1as as et•:-on, in ef ct 
I> 

a~ ~uriate of potash , it beinp ~0 . 6 percPnt for contact and 96 . 8 

erce~t for mixed . The effPct op aci 1 phosrhnte is VPry sli ht , if 
' 

any , germinetion hein~ 96 . 8 percent for both contact and mixed . 

In first test a~·1n s ·~ith 50 percent saturation , acid 

phosphate an li~e show a ~lifht retardinr pffect , hut in s0cona 

ties t sai:1P s 'lfi th Table III muriate of potash and sulphat 0 of 

- . f ar!"~pnia give stronpest retard inf i:if ect . 
W\. 

coin ,r1 ing to checks sulphatri of B·1onia , ~iv8s stron,Q·est 1'.'Atarning: 

effects , at 60 percAnt sat1ration PSfeoially in contact ~ith snPd . 

""'" Tnriate of potash ls about aJ stronf as Rulphate of amonia , ecid 
" 



Table v. 

corn 

( Qe_nni_nai_!_on each · d_§YJ 

Nitrate of soda 

Muriate of potash 

Sulphate Of SJmnOnia 

Acid pho Sl)ha te 

Lime 

Soybeans 

Nitrate of soda 

MU.riate Of ~otash 

SUlpha. te of amnonia 

Acid phosphate 

Lime 

' 
' contact 
' mixed 
' contact 
' mixed 
' contact 
' mixed 
' contact 
' mixed 
' contact 
' mixed 
' check 
' 
' 
' 
' contact 
' mixed 
' contact 
' mi :xed 
' contact 
' mixed 
• contact 
' mixed 
' contact 
' mixed 
' check 

Results with 60% saturation. 

' FffiST TEST '' SECOND TEST ''Percent 
• 3 ' 4 ' 5 • 6 ' 7 ' 8 ' 9 ' 10 'Total' ' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' 9 • 10 'Total' 'Germ. 
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phosphate 0 n lime both show some retardinz effect . 

Nheat as in both previous trials ger~inated poor . Checks 

p-ermination Y1as 75 percent , nitrate of soda ,vas .the 0 ame as chPcks 

in percent geTmination . '.'hen COr!l!"J8rin~ to ChAcks , mnriB.te Of pott:::< Sh 

""" and sulnhate of amonia in this trial as in prPViOD8 trials show some , A 

detri~ent3l effect on germination . The percent of ge r~ination for 

both f'e-rtilizers where in contact '•1 i th sePd and :niYci1 1 ~1 i th soil rvas 

the same 71 . 8 pPrcPnt . 

Acid phosphate gave 65 . 6 percent germination where in contact 

with seed and 78 . 1percent1~1here mixed -·1ith soil . 'rhis appeared to 

ft ive a bad effect ..vhere in contact with seed . In cor.iparinp this 

m.r i th res 11l ts of 40 and 50 percent eaturations , the percent of germ-

ination is ~uch hipher than this and in both these trials permination 

is better ,ivhrre acid. phosphate was in contact with seed than ~vhen 

mixe~ with soil . The low percent of ger~ination in this trial then 

would not see~ to be dae to effect of fertilizer , but to the seed 

itself . 

Time in both previous trials gave a higher percent ~Pr~lnation 

vhere in contact .,Ti th seed than where mi:xed with soil . In thls trial 

it 1.JVas revPrse . In comparison with checks no ill effects are sho 1vn . 

Tore seedlln~s ap~eared sooner et 60 percent sat1ration than a t 40 

and 50 percent saturation . tim~ in conta6t btill sho~s a retar1ing 

effect . ~ . 
!~1riate of potash and sulphate of amon1a still show so~e 

A 

rPtar~inr effect , but when ~o~pared to checks it is very slight • 
• 

The permination of barley a 1. 60 percent saturation is eb out 

the sa~e as in the t i~ o previous trials . Checks germinated 90 . 6 per 

cent . In only t~o instanc~s in rc rmination les2 than checks that is 

tvi ~, h ~uriate of potash in contact u:ri th sr:ied anil lirnc 'Tlixed with soil . 

"'Titrate of sod.a both in contact and rnixed averap:ed 93 . 7 percent . 
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Table VI 

Results with 60% saturation 
Vfheat 

' FI3.S-:' ':SST ' ' ' •' '' ., '' SECOND '£EST ' ' Percent 
(Germination each day) ' ' 3 • 4' 5' 6' 7• 8' 9 •10•11•12• Total '' 3' 4' 5!· 5• 7• s•· 9'10'' Total'' Germ. 

t t t t t t t t t t t t tt t t t t t t t t ' ' 

Nitrate of soda ' contact ' • " ' 6' 4 ' ' • ' • l' 10 •' • 2•10• 2' ' ' ' ' 14 •' 75.0 ... 
• mixed ' ' ' 3 ' 5' 4' ' ' ' • l' 13 ' ' • 2 • 8 • l' ' • • ' 11 ' ' 75. O 

Muriate of potash ' cont ac t ' ' ' 4 ' 2 ' 2 • 2 ' • ' ' ' 1 O ' ' ' ' 12 ' 1 ' ' ' ' ' 1 3 ' ' 71. 8 
' mixed ' ' • ' 3 • 5' l' l• ' • • 10 '• • 2'10' 1' • ' ' ' 13 '• 71'.8 

~ 
Sulp~~te of am_pnia ' contact ' ' ' 5' ' 3 ' 3' • • • • 11 ' • ' l' 11' ' • ' ' ' 12 " 71. 8 

• mixed ' ' • ' 7' 2' ' l • l' • ' 11 ' ' ' ' 7' 4 ' · l' ' ' ' 12 ' ' 71. 8 
.~cid phospha,_t_e_ __ --~ ' co'."lt:tct ' ' • 2 ' 3' 4 ' 2 • ' ' ' ' 11 • • ' l' 8 ' l' ' ' • • 10 '• 65.6 

' ""' i x ed ' ' ' 7• 3 ' 3 ' ' • • ' • 13 '' ' 1'10' l' ' ' ' ' 12 ' 1 78.1 .... 
Lime ' contact ' ' ' 2 1 2• l' l• t 3• l' ' 10 '' ' l' 4 ' 5 ' 2 • 2 1 ' ' 14 " 75.0 

' mixe·c_ ' • ' :5 • 4' 2 • l ' l• • l' • 12 •' ' 2 '10 ' l' ' ' ' ' 13 _'_' __ 78.1 " 
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Nitrate of soda 'contac t ' ' ' • 1 1 10' 3 ' • • • ' 14 •• t 6'10' t ' t 16 t t 93 .7 
• mixed ' ' ' ' l' 14' ' ' ' ' • 15 ' • ' 9' 6' ' ' ' ' ' 15 • ' 93. 7 
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-------------------~--------------- - -Muriate of uotash ' contact ' ' • ' ' 7• 6 • • • • ' 13 '' ' 1'14' • ' • ' • 15 '• 87.5 ----; 
•mixed ' • ' ' '13' 3• • ' ' ' 16 '' ' 6 1 10' • ' ' ' ' 16 '' 100 

sulphate Of ain~-nia- ' contact ' ' ' • ' 5" 9• 2• • ' • 16 '• • 2•13• • • • ' • 15 '' 96.8 
1 

' mixed ' ' ' ' ' ' 13' 2 • • ,. ' 15 • • ' 5' 11' ' ' ' ' ' 16 • ' 96. 8 :f. 
Acid phos".)hate ' contact ' ' • 2• 5• 8' 1 ' ' • • 16 '' ' 7' 9• • " ' ' • 16 • • 1 00 · 

' mixed ' ' ' ' 1' 11' 3' • ' • ' 15 ' ' ' 4' 11' • ' ' ' ' 15 ' ' 93. 7 
Lime ' contact ' ' ' l • ' 4' 7 ' 2 • • 2 • • 16 • ' ' 8 • 8' ' ' ' • ' 16 ' '100 

' mixed ' ' ' ' 4 t 9 t 1' _ l t • • ' 15 • • • 5' 8' ' ' • ' ' 13 ' ' 8 7. 5 
• check ' ' ' ' 5' 8' I ' ' • • ' 14 ' ' ' ' 15 • ' ' • ' ' 15 ' • 90 . 6 

' '-! 
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~riate of potash ~iYP1 1ith soil vas 100 porcent against as stated 

87 . 5 percent for contact with seed . This is the stronp st Affect 

sho·.rn by 8:J.Y fertilizer on germination of bnrl0y at 60 rercAnt 

Batura.tion . 

""" 0ulphate of ar:ionia gave so.me percentage for both cont.- ct 
A . '1: 

and mixedAbein? 96 . 8 percent . 

Lime and nCid phosphate both pave 100 percent for contact 

againPt 93 . 7 percent and 87 . 5 percent respectively for miYed . Lime 

in both previous trials 40 ercent and 50 perc~nt saturation , gave 

bntter germination for contact than ~ixed: ivith hiphAr pnrcent 

germination in former trials and with 90 . 6 p~rcAnt in this trial for 

checks, it could hardly be sai1 that li~e at 87 . 6 percent in this 
. 

trial fBVe a.ny eerious effect on ger:Jination , cons~ing also li·"le 

in contact ~ith seed pave lCO percent gormination . 

In the flrE"t tes t ?€arley at 60 percent saturation a sorne-·hat 

retar inf effect is noticed with muriate of potash and sulphate of 
"Y\-

c mon i a in contact and mixed, this b~inf the stronpest retarder, and 
I\ 

~ith li~e ~here in contact, but in the second test a rEtarding 

effect is not noticeable . 

i::3i:z:ty percent SBturation :Ls the optimum moisture content of 

this type of soil . The soil here contains sufficient nratrir for a 

fO Od plant gro·7th and is not in a state too -ryet to cul ti irate 

Table VII gives res~lts at 70 percent for corn ann soybeans . 

At this perc 0 nt of saturation ~ the land is plPnty ·vet in fact too 

hrPVY to cultivate • . ;fb.nn S0UAezed in thP hana it 1 ~101 ld otick tof"ethe.r 

ees t ly , whi~h is a condition too ~et for cultivation. 

0orn Rt this moisture content of the soil gPr~inRt~a ~Ary good , 

in no trial it bein~ loryer than 90 . 6 percent . Checks germlnate1 at 

93 . 7 percent . 
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Table VII• 
:. 

Results with 70fo ~aturati on. 

corn 
' FIRST TEST ' ' SECOND TEST ' 'Percent ~ 

(®_~nati o_n_~ach d8/!) ' 3' 4 ' 5 ' 6 ' 7 ' 8 ' 9 1 10 •Total'' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' 9 '10 'Total''Germ. 
t t ' ' ' t ' ' ' ' ' ' t t ' ' ' ' 

Nit ra. te of soda ' contact ' 8 ' 7 ' ' ' • ' • • 15 • ' • ' 9 • 6 ' · ' 1 ' ' • 16 ' ' 96. 8 
• mixed ' 5 ' 7 ' 3 ' ' ' • ' ' 15 '' ' 2 •12 • l ' ' ' ' · • ·15 ''' 9~.7 

M:uriate of potash • contact ' 5 ' 5 • 2 ' 2 • • • • ' 14 '' • 4 • 10 • l • 1 • ' • ' (.6 • • 93. 7 
' mixed ' 6 • 3 • 6 ' • • ' • • 15 ''' • 2 '12 • 2 • ' • • • 16 '' 96.8 

sulph§._te of ~nia -- ~ - --- -, -contac-t -,-5'7---,---z--, • • • • • 15 • • • 2 • 6 • 3 • 3 • l • • • 15 •' 93. 7 .. - --- -- -.-mfxe_d_ , 1 , 3 • 12 , , , • , , 16 , • , 2 • 13 • , • • , , 15 ·, 96.a 
Acid phosphate • contact ' 8 • 3 • 4 ' ' • • • • 15 • ' • • 6 • 7 • 3 • ' • • 16 ' • 9 6. 8 

' mixed - • 6 • 6 • 3 • ' • • • • 15 • • • • 10 • 6 • • ' ' • 16 • • 96. 8 
Lime • contact • 2' 3 • 9 ' 2 • • • • • 16 '' ' •11' 3 • 2 • ' • ' 16 '' 100 

soybeans 

Nitrate of soda 

:MU.riate of potash 

' mixed ' 1 • 5 • 8 ' • ' ' • • 14 •' ' 3 • 12 • ' ' • ' ' 15 • • 90. 6 
• check ' ' 5 • 8 • 1 • • • • • 14 • • • 3 • 12 • 1 • • ' ' · • 16 '' 93. 7 
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' contact ' 4 •lQ J • a ~ ~ ' ' t ' ' . 16 ,, t 11 t 3 t 2 t t • ' 16 ,. 100 
'mixed ' 5 •10 • 1 • • • ' ' ' 16 '' • •12 ' 4 ' ' ' ' ' 1 5 '' 100 
' contact ' '13 • 2 • ' • • ' ' 15 '' ' • 8 ' 6 ' ' 1 • ' ' 15 •• 93.7 
• mixed ' 2 '10 ' 3 ' ' ' • • • 15 ' ' • ' 6 • 6 ' 2 ' 2 ' • • 16 ' ' 96. 8 

I 
N 
CD 
J 

Sulphate of ~onia • contact ' 5 ' 7 ' 1 • ' 2 ' ' ' • 15 " • ' 6 • 3 ' 3 ' 4 • ' ' 16 " 96.8 -
' mixed • 4 • 6' • J • 2 ' ' ' ' 15 '' ' ' 6 ' 1' ' 8 ' ' • 15 '' 93.7 

Acid nhosphate ' contact ' ' 8 ' 8 .·• • • • • • 16 '' ' '13 ' 3 ' • ' • ' 16 '' 100 
'mixed ' '4 '10' • 1 • • ' • 15 '' • •10 '4' 2 • ' ' • 16 '' 96.8 

Lime ' contact ' ' 9 • 4' 1' 1' ' ' ' 15 '' ' 7 '6 ' 3 • ' • ' • 16 '' 96.8 
' mixed ' ' 13 ' 3 • ' ' ' • ' 16 ' • ' 3 ' 9 • 2 ' 2 • • ' • 16 ' ' 100 
' check • 6 ' 7 ' 2 • , ' ' , , 15 '' , 9 • 6 , 1 • , ' t • 16 '' 96.8 
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rritrate of soda for the third tlrn0 in the four tables aiscn2pgd 

fave a sliphtly higher percent ger~ination where in contact with 

seed than where miYPd with eoil , it being ~6 . 8 percent for contact 

and 93 . 7 percent for mixed , muriate of pota.sh gave 9/S . 7 -percent 

germlnation for contact and 96 . 8 perc0nt where ~ixed with the soi ~ • 
....-

The same percentage of germination applied to sulphate of arnonia for 
-1 

contact and mized . Acid phosphate gave the same percent germination 

fo~ both contPct a~d ~iyed, 96 . 8 percent . 

~irne rave JOO percent ge~mination ~here in contact with seed 

and 90 . 6 'J)ercent ~he.re r!lixetl with soil . ·rhis is the 101rJest 'Percent 

of ger'Uination in this trie.1 . When comparing this result l.rJi th that 

of the two previous saturations , 60 percent and 50 percent ln which 

germina tlon '~as l C 0 percent rvhere mixed ~vi th soil , the low percent 

of germination in this trial can hardly be attributed to th0 eff Pct 

of the lime but rathPr to bPd seed . , . 
,;~~ 

TakinEt ger'Uination of checks in comparison with rercen~~f 

all fertilizers in trial at 60 percent saturation , no il l effect 

of fertilize-rs _is sho"1m a.nd no -:reta-rding wol'thy of mention , eY:cept 

a slight ef'fect with muriate of potash , st1lphete of a~nia and Pc id 

phosrh-:..te where in ont!?ct with SAed . '11his is acco1'"ding to the 

work done by Dr . Truce . (11) 

Germi~ation of .soybeans at 70 percent was about the same as 

at so· percent . Checks eernination was 96 . B percent , nitrate of soda 

rave lCO percent both for contact and ~ixed . !~~iate of potash 

sho 1''ed percent gcrrnination where in contact 'l"li th seed of 93 . 7 

percent and 96 . ~ p~rcent for ~ixed , 
,....... 

1hile snlphate of a~onia gave a 
-1 

hip-her permination l~Jhere in contsct with seed , it being 96 . 8 percent 

and for mixed it is 9 ~ . 7-«t loqer moieture content these two fertili -

zers both sho·~1EH1 BX1 effect on germination of soybAans but 
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at 70 pPrcPnt sHtui"ation ·vhcn compa::-e-1 to ch8cks ~-nY Affect sho·~rn is 

very sl ir-ht , accordir~€' to the -vorks of Dr . r.rruo~ ( 11 ).(it 70 percent 

saturation neith0r acid phospha t e nor limP pave any ill effect . 

Muriate of pot::tsh and sulphate of arfp nia. tho not giving: any 

marked effect on germination did retard germination r.iore than a ny 

othAr fertilizers at this satnration . In the SPCOnd test with compa.r • 
., 
JStm to chAcks acid phGspl:ate shows some retardin£' "both in contact anfi 

~ixe1 ann lim0 in contact in both tests gives sli?ht rPtar~ing effect . 

gives results of nheat and barley . 

In all rials so far studi0d , whee.t at 70 percent saturation 

gives a lo"er p-- cent germination . The hipher :noisture content in 

the soil appears to affect the germination of wheat ~ore so than 

corn , soybeans or barley, which ''ill be discusseid next . This is 
\,( 

accorfl.in::r to the work of Dr . Truog . (11) Injury to germination is 
,,, 

influenced oy rate of application , 7noisture content of soil , etc . 

WhPat ch~c~s at 70 erccnt saturation gorminatP.d at 75 nercent . 

Nitrate of soda showPd percent ger~ination of 68 . 7 percnnt where in 

contact ''Jith seed and 6~ . 6 perc0nt where mixn ·i . r.iruriate of potash 

71 . 8 ·pe'!'cent for contP.ct and 6!3 . 4 pA.rc Pnt ~1here miYed . Sulphate of 

of am,,onia 68 . 7 percent for contact an rl. 84 . 3 percent for mixod . 

This beine the ~ighest percentage in this trial end above checls . 

From this nitrate of s-o1a , T!lnriate of' potash both contR-ct and 'Tlixi=id 
.,,.., 

and sulphate of a~onia where in contact has a detri~ental effect 
II 

on :er~ination at a hiph moisture content in soil . Acid nhosphate 

where in contact' 1.vi th SPPd was 68 . 7 percent g-err:i.ination which also 

showed . somi=i eff 0Ct , but "1here mixed i\'i th soil the Affect was lip·ht , 

if any . 

~imeJ both contact and mixed , rerminated better than checks 

but accordine to checks no fnrtilizer gare a retarding of ger~ination 

at 70 p0rcent saturat i on . The high moistur e in the soil held 
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Table VIII 

Results with 70% saturation 
'Wheat 

( Gerrn_j__nation ea.ch day) FIRST T3ST SECOND TEST PERCENT 
' • 3 • 4 ' 5 • 6 • 7 ' 8 ' 9 • 10 • Total '' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' 9 '.10 • Total • Germination 

Nitrate 0£ soda' contact ' ' • 2 ' 4 ' 4 ' • ' ' 10 '• ' ' 7 • 5 ' ' ' ' ' : ___ ' 12 • 68. 7 
' mixed ' ' ' 4 ' 5 ' ' 1 ' ' 1 ' 11 - ' ' ' ' 7 ' 3 ' ' ' ' ' ' 10 ' 65. 6 

MUriate of potash' contact• ' ' 2 • 7 • 2' ' ' ' 11 '' • ' 1 •11 • • • ' ' ' 12 • 71.8 
' mixed ' ' ' 3 ' l ' 6 • ' ' ' 10 ·- ' • ' • 6 • 3 ' l ' • • ' ' 10 ' 62.4 
' contact ' ' ' ' 5 • 5 ' • ' l• 11 '• ' ! 6 • 4 • 1 ' ' • ' ' 11 •' 68.7 

;9n_i~ ' mixed ' _ __!_ -~ ' 1 ' 6 ' 6 ' , 1 ' ' ' 14 • ' • ' 5 ' 7 ' • 1 • ' ' ' 13 ' 84. 3 
Acid pho sp ~at o • contact ' ' ' 3 ' 6 A 3 • 1 ' ' ,. 14 • • • ' 2 ' 6 ' • ' ' ' • 8 • 68. 7 

• mixed ' ' ' 5 ' 2 ' l ' ' ' 1 ' 9 ' ' ' ' 10 ' 4 ' • ' ' ' ' 14 ' 71. 8 
Lime ' contact ' ' ' 2' 3 '4' 1 '2 • 1' 13 '' ' • 5' 7 ' ' 1' • ' ' 13 ' 81.2 

' mixed ' ' ' · 3 ' 4 ' 4 ' 1 ' 1 ' ' 13 ' ' ' ' 9 • 3 ' ' • ' ' • 12 ' 7 8 .1 
' check ' ' ' 3 ' 4 • 2 ' ' l ' 4 ' 14 ' • • • ? • 3 • ' ' ' ' ' 10 ' 75.0 
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germination back in this trial . 

Barl~y the same as corn and soybeans , shows ~ust as rood 

ger~lnation at 70 percent as at 60 percent . Checks ~ave 93 . 7 

percent gcr~ination . ~itrate of sod~ shows no ill effects on germin -

atlon , but for first time it ~ave a slightly better percent ·of 

germination where in cont2ct ' ith seed than Nhere mixed 'fiJi th soil , 

it being 96 . 8 p~rcent for contact and 93 . 7 percent for mixed . 

~1riate of potash here arain sh6ws some effect on permination 

of barley , but ~hen co~pared wi~h checks it is ~li~ht . The rercent 

germination is 90 . 6 percent for both contact and mixea . Sulphate of 
~ . amRn1a gaYe 100 pe~cent for contact with SPed and 84 . 3 Jercent wbPre 

mixed with soil . This is the lowest germination in the trial , b11t 

111hen compared to results of previous tarJ les the low percentage 

ger~ination 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 h~s been in all previous tables gave hirher ~ermination 

for contact u,ri th see a than 1vhen mixed with soil . Takin~ both tests 
I 

..,... 
in cornpar son to checks, sulphate of amfnia retarder1 r.iost the gerr.iin-

ation of barlAy at 70 percent saturation , acid p: osphate and li~e 

~iving a sli~ht retarding effect . 

Table 1 o . IX gives results of germinf.;, ti on at 80 percent 

saturation for corn and soybeans . The soil at w ~ 80 percent 

saturat:t:on · is very wet . It is iust the same as mud and to have 

tilte.rt the boyes any , the water would have drained out of thP soil . 

Corn rermination was v0ry hifh in this wet soil . ~hecks 

germinated 100 percent and so did li~e both contact and miYPd . 

r10 trials .,!ere belo 1N 90 . 6 percent gerI'.lination . 



Table IX 

Results with 80% saturation 

corn 
' FIRST TEST '' SECOND TEST ''Percent 

(g-ermination each day) ' 3' 4 • 5 ' 6 ' 7 ' 8 • 9 •10 'TQtal'' 3 ' 4 ' 5 • 6 ' 7 • 8 ' 9 '10 'Total••Germina.tion 
Nitrate of soda ' con tact • 

' mixed ' 
MU.riate of notash • contact ' 

• mixed • 
SUlphatLOf-antOnia ' con tact • 

' mixed ' 
Acid phosphate ' contact ' 

• mixed • 
Lime ' contact ' 

t 

Soybeans 

' r> iXed t 

check • 

' 
' 
' 
' 
' 
' 

t 

t 

t 

' 

9 ' 6 ' 1 t 

7 • 5 t 2 ' 
7 • 4 t 4 t 

2 • 7 t 7 ' 
6 t 6 I 1 t 

1 t 6 ' 6 • 
4 ' 4 t 4 t 

2 ' 5 ' 6 ' 
l ' 4 •10 • 

t 8 ' 7 ' 
t 6 t 9 • 

' t . i 

' t t 

' t ' 
t .. t 

t ' t 

t ' 
t t t 

' t 

' ' ' t ' 16 
1 ' ' ' • t 15 

' ' t ' t 15 

' ' ' ' 16 
' t ' • ' . 13 

1 t t ' t ' 14 
1 ' 2 t • ' 15 

• t t ' 13 
1 ' ' t ' ' 16 
l t ' • ' t 16 
l ' ( ' t ' 16 

' t 

• ' ' t 

' t ' t ' 
t t t t t 

' t ' t 

t ' t 

t ' t t t 

' t 

. ' 
t t 

• • 
• t 

' t 

t ' 

t t 

' t 

t ' 

' ' 
t t 

t ' ' 

' ' 
t t 

t ' 

t ' ' 

t t ' 

' ' 
' ' 

• 5 • 10 ' 1 t 

' 6 t 9• ' 
t 5 • 7 ' 2 t 

t 12 ' 2 t 1 ' 
'12 ' 3 t 1 • 
t 4 •10 ( 1 ' 
' 5 t 10 t l t 

•2 •11 ' 3 • 
' 5 '10 ' l ' 
' 4 t 11 ' 1 t 

' l ' 8 t 6 t 

' ' 
' ' 
t t 

t 

' ' 
' 
t t 

• 
' 
' 
t 

t 

' 

t 

' 

t 

t 

' ' 

' 
' 

1 ' .. 
' 

l t 

' 
' 
t. 

1 t 
t 

' 
t 

t 

t 

' 
t 

' 
' 
t 

' 
t 

t 

• 
' 
' 
t 

' ' 
t 

' 
' 
' • 
t 

t 

' 
' 
' 
t 

' 
t 

t 

' 
t 

' 
t 

' 
t 

t 

t 

t 

' 
' 

' 16 
t 15 
' 15 
' lfi 
' 16 
' 16 
t 16 
t 16 
' 16 
' 16 
' 16 

' 
' 
' 

' t 
' 

t t 

' ' 
t ' 

t ' 

t ' 

' ' 
' t 

' ' 
' t 

t ' 

t t 

' t 

' ' 
t t 

' t 

' ' 
t ' 

' ' 
t. 

100 
93.7 
93.7 
96.8 
90.6 
93.7 
96 . 8 
90.6 

100 
100 
100 

I 
('.>J 

f 

Nitrate of soda •con tact • 14 • 1 • • ' • ' • 15 •' • 5 • 8 • ' l • 1 • • ' 15 •' ·~ 93. 7 
-, mixed ' 4 ' 4 ' 3 • 3 ' • ' • 14 '' • 7 ' 4 ' 3 • 1 ' • • ' 15 '' 90. 6 .., 

MU,riate of potash ' contact' 1 12 • ' • • • • • 12 '' • 2 • 6 • 2 • l • 2' • • 13 •• 78.1 
' mixed ' '11 ' 2 ' 1 ' " ' ' ' 14 •' ' ' 6 • 3 • 1 ' • ' ' 10 '• 75.0 

Sulphate Of am"]_nJa _______ _!_C9_At~c~t_ ' '11 1 1 ' 3 ' 1 ' 1 
' ' 16 ' 1 ' 1 1 1 ' 3 ' 2 ' ' ' 6 '' 68. 7 

.,.- - - - - t - mi-xe d t t 1 3 • l t 2 ' t t t t 16 ' ' t ' 2 • l ' 2 t 2 t t • 7 " 71. 8 
Acid phosph ate ' contact ' ' 3 '13 • • ' • ' • 16 '• • • 3 • 3 • 1 • 4 • • • 11 • • 84.3 

' mixed ' ' 6 • 5 • 3 • ' .. • ' 14 ' • ' 1 
• 3 ' 4 • 3 ' ' • 10 '• 75. O 

Lime 'contact ' ' 5' 5 • 1' l' t • ' 12 '' • ' 1 • 1 '4' 2 • ' • 8 '' 62.4 
' mixed ' '12 ' 3 ' ' ' ' ' ' 15 ' ' ' ' ' 4 ' 2 ' ' ' ' 6 ' ' 65 • 6 
' check ' 2 • 7 ' 3 • 2 ' ' ' • ' 14 '' • 1 •10 ' l ' • 2 ' • ' 14 '' 87.5 
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Jit~ate of soda for the fourth time in thP firn diffArent 

s turations gave h igher germinatlon 1here in contact with s cd than 

when mixed with soil . it bein~ 100 percent for contact and 93 . 7 per-

cent for mixed . Muria te of potash show~d 93 . 7 percent germinatlon 

for contact and 96 . 8 percent for mixed . There maybe a slight effect 

on germination here by the potash fertilizer . 

Sulphate of amonia gave 10'11est percent germination of any of 
" 

th n fertilizers at BU perc nnt sat11ration, it being 90 . 6 percent in 

contact '.'11ith seed ani 93 . 7 percent whel"e mixed with soil . Greates t 

effect is here sho~n by this fertilizer . 

Ac id pho s phate gavA 9G . 8 percent ger~ination wher0 in contact 

with se0d and only 90 . 6 percPnt when mixed with soil, at all other 

saturations the percentage for germination with corn where acid 

phosphate waE mixed lVi th soil is hif!her than this en the low percPnt 

germinati1n in this trial would be · more attributed to bad SPed and 

to vet soil end not fertilizer effect . 

Germination at 80 percent moisture 1vas r Pal ly faster thAn at 

low saturation, that is ~ore seedlin?s app0ared on the third and 

fourth days aftAr planting and no rAtarding of ~e r~inatlon is 

strikingly evident . 

doybeans we re considerably affected in rermination by higher 

~oisture content of the soil . Lower percents of germination were 

obtained in this tr ial than with any other trial . Checks gerrninatea 

at 87 . 5 percent . 1he wr iter does not attributP any ~ore effAct of 

the fertilizPrS low 0 ring the percents of germin t ion in this tri~l 

than ·vpre sho·rrn in any other tables or trials , but rathe-r to thP high 

~atcr contAnt of the soil whi ch cause~ the soybAans to rot instead 

of germinating . 

Nitrate of soda gave hlgher fPrmina tion for contPct than 

mixed , but both ~Pre better than checks. 
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All othe~ fertili~e~s used ra~e a lo• .er r~rcent of germination th .n 
P.LYe. ~"-r-

c hecks nn1 the lo~est being with lime 62 . 4 A for contBct and 65 . 6 

percent for mixed . Lime in all other saturations ~ave no dPtrimental 

effect on vermination of soybeans . .iith a comnarison to tho checks .. 

""""" it would a poe,r that 7nUriatr-.i of potash , sulphate of amonia, acid 
' A 

phosphate and li~e all gave detrimental effect on ger~inati on of 
,.e.'"' ._ ~r 

soybeans at BC A satura..tion , but l rather think it vas more- due to 

high moisture contPnt of s il, according to the work of Dr . Truo E. 111 ) 

ifheat all throug-h thA experiment maintained its lon percent -

age of ger~lnation . Though checks gave the same percent of permin-
fO~te.tn"l 

ation 75A in tbe last three saturation experiments , the percent of 

germination for fertilizers used with wheat seems to lover as moist-

ure is increased . 

Nitrate of soda rave 53 . 1 percent germinat ion in contact with 

seed and 75 percent where mixed ~ith soil . r·.1uria te of rot ash , 6 5 . 6 

percent contact an1 62 . 4 percent for 'TiiYnd . 

percent for contact a.nri. 81 . 2 percPnt WhAil mixed "'ri th SOil , .acid 

phosphate 65 . 6 percPnt for both contact ana mixed. ime shorted 68 .7 

percent for contact and 78 . 1 percl"'.nt for 'TiiY 0 'i . Ii . t:. ell throuph ·l,he 

ex eriments shows a retar1in~ effect on germination of wheat . Nitrate 

"""" of soda anr1 sulphate of e ~nia in contact with seAc .. give the most 

detrimente.l effect on v1heat eermination in comparison ·llli th checks . 

~.ur iate. qf r'Otash and acid _hosphE.te both five same effect but not 

so stronv as the firr.t t·10 fertilizers rnentioned . 

HnrlPy like corn can ~ithstand considerabJe ~oisture and 

~erminate to a feirly high average. Checks gave 1''0 percent ~ernin-

at ion . i ri trate of soda for the sec·ond time g-ave a better germination 

where in contact rvi th ~e0r1 than "'7here 'nixed 'Vi th eoi1 , 9::5 . 7 percent 

for contact ana 90 . 6 percent for mixed . P-Nitrate of soda hasAsuch 
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Table X 

Results with 80)~ saturation 

,Vb.eat 
FIRST :r3S'.( ' ' S:J!COND 'I'JS~ ' ' Percent 

(Germi_~_tion each,.day~ ~'__l__' 4 • 5 • 6' 7 • 8 • 9 • 10' Total'' •3• 4' 5' 6' 7' 8' Total ''Germination 
Nitrate of soda 

Muriate of potash 
-~----~-~ 

Sulph~te Of Gl..~~nia 

Acid pho_~hate 

Lime 

Barley 

contact 
' mixed • 
' contact ' 
' mixed ' 
' contact ' 
' mixed 
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• mixed • 
• cont::t.ct ' 
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t 1 • 6 ' 1 ' 
' ' 6 ' l ' 
t l t 4 t 4 t 

' •5 ' 6 • 
' l t 2 ' 6 ' 
' •9 t 2 ' 
t 4 t 3 t 2 ' 
' 3 t 4 ' 3 • 
•1•2•3• 
' 3 ' ' 7 t 
•3•2•7t 

' ' 
' t 

t ' • • 
• ' 
' t 

t t 
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' • 
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' 
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' ' . 
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' ' • 
' l • • 

2 • ' 1 ' 
1 ' 1 t t 
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' 
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• 
' 
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• 
' • 
' 
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' 
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• 
' 
' 
' 

8 
12 
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11 
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12 

9 
11 

9 
12 
12 

Nitrate of soda • contact • 
• 
' ' ' 2 '12 t ' l • '' 15 

' mixed ' ' ' 3 10 ' ' t ' 13 
~riate of ~otash ' contact J ' • ' 3 •11 • 1 • t t 15 

' mixed ' • • ' 3 ' 9' 1 • ' • 13 
Sulphate Of ampnia ' contact ' • • • ' 6 ' 6 • 1 I 1 t 14 

' mixed ' ' ' ' ' 2 '11 • 2 t 1 ' 16 
icid pho so ha te ' contact, ' ' ' ' 5 ' 6 ' 5 • ' 16 

' mixed ' ' • •2 •13 ' 1 • t t 16 
Lime • cont~ct ' ' ' • • 6 • 5 • 2 t l ' 14 

• mixed • • • • 2 •12 • 2 • ' t 16 
check ' ' • • 1 •10 • 2 • • 16 
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' ' . ' 
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3 ' 6 ' ' ' t • 9 ' ' !::>3. l 
4 ' 7 • 1 ' ' f • 12 ,, 75.0 
4 ' 6 ' l ' ' t ' 11 t ' 65 • 6 
3 ' 6 ' t ' • • 9 • t 62.4 
2 • 7' 1 • ' •m ' 10 •• 59.3 
2 t 10 ' l ' ' l • ' 14 ' • 81. 2 
5 t 6 t 1 I t ' t t 12 ' t 65 • 6 
5 • 2 t l ' 2 ' ' • 10 ,, 65.6 
j • 6 t 4 ' t • ' 13 ,, 68.7 
4 t 9 t ' • ' ' 13 ,, 78.1 
4' 7 t l t ' ' ' 12 ,, 75.0 

' • 
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t 

• 
t 

• 
' 
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2 '13 t 

1 15 t 

'15 ' 
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• 
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' 
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' t 
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2 •12 t 1 ' 
'13 ' 3 ' t 

2 '13 t • t 
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1 •11 t 1 t ' 

'14 t ' t 
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' • 
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t 
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t 
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' 
' 
t 

t 
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' 
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15 
16 
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14 
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15 
15 
13 
14 
16 

' ' 
' t 

' t 
t t 

't 

' t 

' ' ' . 
" 93. 7 
,, 90.6 
'' 93.7 
t. 84. ~ 

' ' 90. 0 
'' 100 
't 96 .8 
't 96.8 
't 84.3 
'' 93. 7 
'' 100 

o~ 
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results ~1th on y thP t~o hirhPst seturatlons . 

!1/T"uriate of potash same as nitrate of soda Q'&ve better germin .. 

ation for contact , lt being 9~ . 7 percent and 84 . 3 percent for mixed . 
WV 'ulphate of amonia gave 90 . 6 percent for contact and 100 percent for 
I\ 

mixed . Acid phosph£te 96 . 8 peroPnt for both contact and mixed . time 

for the first ti~e ~ith barlPy gave a lo~er ¥er~ination wherR in 

t t tb } · d · · 84 rz t f t t con ac _an w1ere m1xe , g1v1np . 0 pArcen or con.ac an· 93 . 7 

percent for miYod . From the standpoint of check~ all f~rtilizers 

"'"' uso nith the e~cPption of s1l~hate of a~onia mixe vith sol], and ,. 
acid nhosphnte sho~ ~omA sJight ef~ ect on fer~ination of barJey at 

a hir·h moisture contPnt in eoil . 'rhis is according- to ~usche ( 9) 
" who states 1 hat different crops show difference of susceptibility to 

•I 

g-erminatlon in~t:i.ry from fertilizer salts nd to Dr . Trnog (11) on 

the ~oisture content of soil . 

""" Fro~ standpoint of checks s11lphate of arYJRnia both contact ~nd 

mixed and lime in contact nith s 0 ed e~ow som0 ~lipht retarding 

effect . 

Seeds ~ere planted in soil · as before , b11t this time all ~ere 

planted to soil at 60 percent saturation . One series of boYes vere 

kept in general greenhouee , anothAr in Q cold greenhouse . A record ,,., 

of temperature ;•,1e s made three times each r Y ' 8 A. .~1 . ' N on, b t veen 

t·1plve and one and bet~11,roen 5 and 6 P. l 1i 
J)'.1. • ' all ti:ists ·.vere run in 

duplicate . ~2b lePYI and ~'"II 0'iVe 
\.... 

res11lt ·~ri th 1.Vh0.a t • 

~iscusslon of Table ~o . XI . 

'Nhen this experiment fas run , the rJeather as vriry chanf?'eable . 

do~e day~- were very cold and others moderately · arm and for this 

reason the te~perature over night and through the day could not be 

held at a constant temporRt11re but varied some . All tornperatures 

are recorded degreee centi2rade . 
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In both , first and s0cond triale seedlings appeared above 

the pround on the third day 2fter lantinf in practically prery case 
~ 

Pnd in all cases Alime in the second trial the majority of all seedlinf 

that '!IJ .re comine- up r~1ere above the f''!'.'Ound on the fifth day . 

In no ca 0 e of eny of the five fertilizers used was tho 

percPnt aprminPtion Of both trials above the pefCPilt Of thP Checks 

boxes , which was 78 . l percent , and in only one instant was the 

~ercent geTmination enual to the chPck bOXAS tha~e e aci~ phosphate 

was in direct contact ~ith seed . 

Fron colu~n on percentage of gArmination , it is found that 

with nitrate of soda , acii phosphate and lime the percent of Fermin-

ation is hifher where fertilizer wes in direct contact with sePd 

than ,vhere fertilizer was mixed 'r,1i th soil . "i th sulphate of a~nia 
~ 

the percent rermination ~as the same for both her~ f~rtiJiz~r was 

in contact ,.~1ith seed and when mixPd with soil , it being 62 . 5 percent . 

Hi th muriate of P"'tash, fertilizer rniXP r1 with soil pave the best 

germination . 

Since in only one case whe~e fertilizers were applied , the 

percent of germination was equal ~o the checks, they must ha1re had 

some effect on the rerr:iina.tion of the SPeds . Sulphate of a~onia 

seemed to have the most serious effect, the percent ger~inction beinf 

62 . 5 percent, murie 1.e of rotash and li~e W8re about equal in effectinE 

germination with acid phoe~ha l e next . 

In slo ness of gArmination , lime gave the P'reatest retarding 

eff~ct with acid phosphate next . 

Discussion of Table ro . XII . 

This table gives results of ivheat being germinated in cold 

room . The same eather conditions prevailed h rP as ~ith results of 

table :r. Fere the temperatures vere more nearly to field conditions 

where s~ed is so,n in late fall . 0everal days ~Aro fairly ·cold , 
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cold winds and at night heavy frosts prevailed, the mi ale of the 

day getting fairly warm. The t~mperature of the cold room variPd 

much more to such con1itions than did ~ar~ room. 

As wo1ld be expected, gPrmination \SS delayed sev0ral days 

longe-r than in warm room, the first seedlings appearinf on the si-Yth 

day after plantinf and running to the twelfth day aftPr planting be-

fore germination ~as complete . 

The percent . of germination in cold room was 78.1 percent for 

the check boxes, the same as in ~arm room. Eere again it was found 

that nitrate of soda rave a higher nercent germination ~here fertilizer 

was in cont ct with the seed than tfuen mivea ~ith - soil . Also , acid 

phospha.te 1vhich is n durlica.te of results in warm room. In cold -roor.:1. snlnhate of aMonia changed and highest percent of gt=irminati on is 
A 

with fertilizer mixed in soil. Lime did the same thing, pivinF bett r 

results 1Vhere it ·~1as mixed with soil-than 1:vhere it was put in contact 

with the s e e d • 

In the ca~e of three applications germination was of a higher 

percenta?e than checks, nitrate of Soda contact,,nercenta~e wa BJ . 2 

percPnt . aiived ~~'ith soil eoual to checks 78.l percent , othPr8 'Ve-re 

acid phosphate contact 87 .5 percent , and lime miYed with soil 81 . 2 per 

cent. 

From the standroint of serious effect on germination , muriate 

of potash and sulphate of a'¥nia aeain show grePtest effect, 

irne arain sho~s the retardine effect on ~heat germination, 

it ta ing as long as twelvA days for germination to b0 completed 

and ~ith li~e as with other fertilizers practically all seedlings 

appeared above the pround on the 9th to 10th day after plantinf. 

In summarizing results of the~e t~J!ro tables on temperBture 

effects on germination , it can be said that: 

First : ger~ination is slo,~er under the cooler temperature 



Table XI 

Results on \Vheat, Effect of ~emperature on Germination c911ducted in warm Room. 

' FIRST TEST '' SECOND TEST '' % '' TEMPERATlRE OF ROOM ttC'' 
(Germination on days after planting) '3 '4 •5 •6 '6 '8 •T~tal''3 •4 •5 '6 '7 '8 'Total'' Germ.''Date• A.M.' Bopp• P.M. 

t ' ' ' ' ' ' t ' ' • ' • ' ' • ti ,, ' t ' 

Nitrate of soda ' contact· ' 2• 8• 3' ' • ' 13 '' 2' 7' 2• ' ' ' 11 '' 75 ''2 9 •19.5°C'18.5°c•l7.5° q 
•mixed • 3 ' 4• 1' l' ' ' 9 '' 2' 8' 4• ' ' ' 14 •• 71.8 ''2 10'18.5 •24.0 '17.5 

Muriate Of potash t contact t 2• 7' ' l• t ' 10 tt o• a· 2• t t I 10 ,, 62.5 ''2 11'18.5 •22.0 '16.0 
'mixed '4• 5• l• ' ' ' 10 '' 4' 9' l' ' ' ' 14 '' 75. ''2 12'10.5 '16.0 '15.5 

Sul hate Of amt5'nia • contact ' 3• 7• 2• 1 ' ' 12 '' 2' 4' l' O• l' ' 8 '' 62.5 ''2 13'19.0 •21.5 '14.Q 
'mixed ' 4• 5• l• 2 1 ' ' 12 '' 1' 5• 2' ' ' • 8 '' 62.5 ''2 14•1Q.5 •16.Q '15.5 

Acid • contact ' l' 6' 3• Q• 2• • 12 '' 4• 7• 2• • ' • 13 '' 78.1 ••2 15•13.5 •20. 0 •17.5 
'mixed 'O• 7' 2• l' ' ' 10 '' 4 1 5' 0 1 1' ' ' 10 '' 62.5 ''2 16'16.0 '29.0 •12.0 

Lime ' co j tact ' l' 6• li Q• 3' • l~ '' Q• 3• l' l' 4 1 3• 12 '' 71.8 ••2716' 
• Mixed ' l• 3• 3• l' 0' l• 9 '' 3• 4' l' 1• 2• l' 12 '' 65.6 

Cheek ' ' l' 10' 2 • 1' ' ' 14 ' ' 4' 6' O' Q' l' ' 11 , ' ' 78. l 

TABLE XII 

Results on wheat eff·act of tamne rature on ~rmination conducted in cold room. 
' FIRST TEST ' ' SE COND TEST ' '_ % '' TEl\.iPERATURE OF ROOM "Cu 

{Germination on days after planting) ' 6' 7• 8• 9'10 1 ll•Total''6'7'8' 9•10•11'12•Total'' Germ.•• Date' A.M. 'Noon 'p.M. 
' t ' ' ' ' ' ' ' t ' ' t 

llfi trate Of soda 
' Mixed ' l' 5• 3• l' 1 1 ' 11 "1'5'7'0 ' O• l' ' 14 " 78.l "2/lQ •10.0 '16.0 '13.5 

Muriate of notash ' contact ' Q• 3• 5' 3• t ' 11'"2'7'1'2 fJ Qt 1' ' 13 ,, 76.0 "2/11 '10.Q 'l~.Q ' 6.5 
' mixed ' l' 5• 5• ' ' ' 11 ''0'6'1'1 ' 2• • • lQ '' 65.5 ''2/12' o.o 'lb.5 •15.0 

3ulnhate Of ammonia ' contact ' O• 4• 4' 2• • ' lQ "0'6'5'1 ' ' • ' 12 '' 68.7 ''2/13 ' 11. 5 '25.0 •12.Q 

I .;:::,. 
0 
I 

'• 

'mixed • 2• 4• 7• Q• ' l' 14 ''3'4'0'2' l' ' ' 10" ?5.0 "2 14' O.Q •lQ.O ' 5.0 ~· ---------------------------------'--------------------------J.-r------------------ · Acid ohosnhate ' co~ tact • 2• 6' 3• l' 1• ' 13 ''l'o'7'0' 1' • ' 15 '' 87.5 ''2 15 • 9.5 •14.0 ' 9.5 
'mixed ' l• 6' 4' ' ' ' 11 ''1'4'4'1' l' ' ' 11 '' 68.7 ''2/16' 3.0 •23.5 '11.Q 

Id:.me 'contact '3• 4• Q• 2' l' l' 11 ••Q•2•5 1 l• l' 2• ' 11 '' 68.7 ''2 17' 8.Q •15.Q '10.0 
'mixed • 5 • 6• 3• • • ' 14 ''Q'3•6•0• 0'' 2' 12 '' 81.2 ''2 18' 4.5 •25.Q •lQ.O 

Check t t 6• 5• 2• l' t t 14 "5'4'1'0' 1' ' ' 11 ti 78 .l ''2/19 ' 1.0 •23.0 '13.Q 
' ' ' .. ' t • t 't ' " t t t t ' " t-•2/20 • 2.0 1 29.Q '13.0 

... 
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as would be expected. Checks in both experimPnts germinated 78 . 1 

percent, but in every other trial with all fertili7'ers used both 

in contact 1~ith seed and mixed with the soil, the percent of f~rmin-

ation ~as higher with th8 cool temperature , which goes to prove that 

wheat being a plant adapted to cooler climates will give best res1lts 

in germination under temperature more like conditions in the fall of 

the y(l.ar than rvith much '~ 1 armer ternper2ture . 

Second: under influence of both a warm roorn or mAdium temper-
,... . ature and a cool room or fairly lo~ tempereture , s11lphate of a~onia 
~ 

and muriate of potash gave most serious effect on ~ermination . 

Third.; TJime in both trials on tempe·rature shO"'!ed the strongest 

retarding effect on ?ermination. Acid phosphate also showed some • 

retarding effect but not as great as lime . 

The ~ffects of Temperature on the Germination of Barley . 

This experiment was run at the same time as the ~heat and the 

same weather conditions preva.il ed and the same tern-peratures rvere 

rec6rded , all temperatures bein~ in degrees, centiEra e(o c J. 

Table "Jo . XIII givPs results of experiment conducted in a war'Yl 

room . Seedlings appeared in all boYes on the third day after nl ar'Tr-
inf and a. majority Tvere above the ground on the fifth day . ·In only 

a fe~ trials did seedlings appPar as late as the seventh day after 

plant inf . 

('\hecks gave a percent ftermination of 93 . 7 percent . ln all 

other trials with different fertilizers used , both in contact '¥1th 

seed and mixed Mith soil the percent of ger~ination ~as eaual to 

and hi gher than the check . 

In the case of nitrate of soda , 'f)ercent of f!er'Tiination ~ ''V'as 

the same with contact to SPed and mixed with soil , it b0inp 96 . 8 per 
.... 

cent . rnhe sar.Je is true i:vith suJphate of amp nia , germination being 
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100 percent . Acid phosphate miYed with soil pavA lfO perc~nt FPrmin-

ation against 93 . 7 percent for contact with seerl . truriate of potash 

and lime both fRVP hifher percent of ~ermination ~hen in contact with 

seei than ·1hen mixed with soil , it being the same for both fertilizers 

96 . 8 percent for contact and 93 . 7 percent for mixed . 

~ ith barl0y none of the applications of fertilizers as co~pared 
• 

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

very little retarding effect on the germination of barley hy the 

different fertilizers used except rith lime ~hich sho·~s a slight 

retardinF effect . 
• 

Table XIV gives results of the temrerature on the germination 

of barley ·1hen conducted at a low temperature . 

Jiscussion; As in the experiment with wheat , germination with 

barley ~as delayed several days longer , first seedlings appearinp on 

the sixth day after plantin~ and last appearing on the 11th ~ay . A 

striking thing in this PXperiment was that the checks ·~ere the slow-

Ast to gorminate. 

Chect boYee in the coJd room gave the lowest percent germination 

with one excPption , that bein~ acid phosphate in contact Nith seed 

which ~as 75 . percent to 87 . 5 percent for check , ln all other trials 

with the different fertilizers, the percent germination ·vas eaual 

to and above the check . 

Nitrate of soda arain gave the sanie percent germination for 

both contact rtith seed and "nixed 1Yith soil , it beinf 93 . 7·. percent . 
0 fi th other four fcr"l ilizers hifher percentag·es Of' €'6T".'.Jlnation , 1ere 

with f rtiJ izers ':niYrd ·vi th soil. As a rvhole here again coinnaring 

the percenta~e of ger':nination of applications of fertilizers vith 

that of the check, the~e seeMs to be no serious effects on ger~ination 

of berley except in one instant , that of ecid phosphate in contact 



7able XIII 

Results on Barley-- Effects of ~emperat~~e on Ge:nnination,conducted in warm room. 
rj« 

FiiST T3Sr:;:1 SECOND TEST % 
., 

TEMPERATURE OF ROOM DEGREEC 
(Germination on da~s after nlanting •3 ' 4• 5 t 6 '7 ' 8 'Total ' ' 3 '4 '5 '6 ' 7 t 8 ''Total ' 'Germ. ' 'Date 'A..M. 'Noon 'P·M· 

' 
Nitrate of sod.a ' 

t 

:MUriate of potash ' 
t 

Sulnhate o~f -a.M&nia ' 
t 

- - - ---- · -------

Acid phosphate ' 
M 

- - ------

Lime ' 
t 

Check ' 

Table XIV 

' ' t ' ' ' ' t t t t 

eon tact • 6 t 10' ' ' t ' 16 ' ' 7 ' 7• 
mixed ' 8 • 7• l t ' ' ' 16 t '13 ' 2' 
conatct ' 7• 7• l , o• l' ' 16 t ' 1 t 12' 
mixed '6 '10• ' ' t t 16 '' 4 t 9• 
conatact ' 3 1 12• 1 t ' ' t 16 t t 3 '12 1 

mixed •5 ' 9• 0 ' Qt 2• ' 16 ' '11 • 5• 
contact '5 t 9• t t ' t 14 t ' 7 ' 9 ' 
mixed • 4 1 10' 1 t Qt l' t 16 ' ' 5 t lQ• 
contact ' 3• 11' 1 ' ' ' ' 15 ' ' 3 •10• 
mixed •4 ' 6' 3 t Qt l' t 14 '' 8 ' s• 

t 5• 8' l ' ' ' ' 14 ' ' 3 t 13' 

' ' t ' ' 
1 t <.._ ' ' ' ' 15 

t ' t t ' 15 
2• ' ' · ' t 15 
l' t t t ' 14 
l' ' ' ' ' 16 
' ' ' ' ' 16 
t t ' ' ' 16 

o• o• 1 ' t ' 16 
1' Q• 2 ' ' ' 16 
' ' t t t 16 
t ' t t ' 16 

' t ' ' ' ' t 

' ' 96.8''2 9 '19.5g'lB.58•17.5°if 
' ' 96.8"2 10 '18.5 '24.Q '17.5 
' ' 96.8' '2 11 t 18.5 •22.0 '16.0 
' ' 93.7''2 12 '10.5 '21.Q '19.0 
''lQO ••2 13 •e19.Q •21.s '14 .0 
'' 100 t '2 14 
t t 93.7"2 15 
• •lQQ t. 2 16 
' ' 96.8"2 17 
' ' 93.7•• 
' ' 93.7 

•lQ.5 '16.Q '15.5 
'13.5 t 2Q.O '17.5 
'16.Q •29.Q •12.Q -- - - ·- - ----
t 

t> 
--·~-·- -------·----

I 
if::> 
c:N 
I 

Results on Barley-- Effects of ~ernperature on Germination,cond~cted in cool room. 

FI115T r:'S~T SJ;COND '.r3ST % TEl\iP'3RATlBE OF :rtOOM DEGlb.!JC"! 
(Germination 011 days af'ter n tjj;Ut 'o •7 '8' 9 •10• 11•12• Total ••6•7• 8' 9 1 10 •11' 12" Total "Germ." Date 'A.M.. 'Noon 'P.M. 

t ( ing t t • t t t t t t t t I t t t' t t t t t t t I f t I 

0 - - - 0 - - _ Q 
-- --

' mixed ' Q• 2• 8' 2 ' 3• ' ' 15 • •o•3•1o• :i. • t t t ' 15 t ' 93.7'' 2 lQ '10.Q '16.0 '13 .5 \ 

11Uriate of otash ' contact ' Qt 6' 9• t ' t t 15 t •5•5• 2• l• t ' ' ' 13 t ' 87.5'' 2 11 •lQ.Q '14.Q t 6.5 f· 
' mixed •lQ• 6• ' ' ' ' ' 16 ' 9 7•5• 3•1 ' t t t ' 16 't 100 ' t 2 12 t Q.Q '16.5 '15.0 

Sul hate of amonia ' con ta.ct ' Qt 3• 9• 2 ' 2• ' ' 16 ' 'o• 4' 9• o• 1 ' t ' ' 14 ' ' 93. 7' t 2 13 ' 4.5 '20.Q •12.0 
' mixed ' 4•12• t t ' ' t 16 "4'9' 2' t ' t t .. 15 ' ' 96.8'' 2 14 • O.Q •10.0 t 5.0 ,.:~-

Acid hate ' contact t 5• 7• Qt 1 ' t ' t 13 "2'7' o• 2' t ' t t 11 t t 75 t ' 2 15 t 9. 5 '14.0 ' 9.5 
' mixed t 3• 11• l• L ' ' ' ' 16 ••7•7• l' ' t ' t ' 15 ' t 96.8'' 2 16 ' 3.0 •23.5 '11.Q 

Lime ' contact t 1' 2•11• 2• ' t ' 16 '•Q• 4 • 5• 31 ' ' t t 12 ' ' 87 .5' t 2 17 ' 8.0 '15.0 '10.Q .... 
' mixed ' 2• 4•1Q• ' ' ' t 16 '•1•4• :.) • 2' t ' ' ' 13 t ' 90.6'' 2 18 ' 4.5 '25. Q •lQ. 5 . 

Checks t t Qt O• 5' 3 t 2• 3• ' 13 f •Q•2• 8' 3• 1 ' l' ' ' 15 t ' 87.5'' 2 19 t l.Q •23.0 •13.0 
2 20 t 2.Q •29.Q '13.Q ,. 
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' . 'r .... 

1vith eePd, thP ~orc~nt of ger~ination beinf 75 p~rcent. 

Th. n considering the fertilizers with the check in this 

experiment, there senms to be no r0tarding effect but a stimulating 

effect of the fertilizers on germination . Ho1vever, in comparing 

the f'ertilizPr£ ·~rith each othe , s11l· }·;.~te of a;Qnia and nitra.tfl of 
A 

soda and lir.ie see:;i to sho11 e sli~ht ~etar·iing effAct in ord.er naP'lPd. 

Summary of affPcts of tP!'.1 erature on gerrJination of b?:Jr]ey. 

First: taking eYpPri~ent as a ~hole and co~ nrir~ t 0 0· Pnt-

of r-er"Ylina-ti on of checkP, it Tifas fo 11n i n Q 1"'0~ y t "'iPl · i th but one 

exception thn fortillzPr applications gave hifher germirrat ion than 

the chPck~. This SPe~s conclusive that the application of fertilizer 

used hqv0 no detrimental eff .ct on Lerm in tion of barley 11nder 

ordinary conr i tions. of soil and tempe·rature . 

3econd; e-erminat ion et a low tel'!lperature ·~as not rs C"' QQ r] 0 8 

rer~ination et a . edi111n temoerR-ture. This " " i th barley as with wheat 

is t~e naturA 8TI~ ty~8 of the barley lant. 3arley 

is so1 .rn abo1~t ··10 ·veeks earl ier than '.Yheat Nhen soil and air are 

varrnPr than "1hen ·vhPc t is SO"!n and the experiment sho"~'s 1)ette. r 

germination as a •1rhole at the hifher temperRture. 

lith barley t~e kin.s rnd a~ounts of fertiliz0rs used do not 

see~ to har any serious effect on ger~inati on. 11ime, nitr8tP of 
'W" 

sari~, rll s1J h~te of a~onia ~ay ~ive some retarding effect on ~er~­
~ 

ination of barley, but it is slirht. 

The res11lts of the· Pffnct of temnerature on the ~Pr~ination 

of corn ar.e found in ta bl es Nos . XV anii ..,~I. 

This Axreri~cnt ·pa con~ucto - the last part of A~rch . From 

the standroint of ·· eather con1.i tions, thi£ ''"'as a VAry chanp·eahle 

. eriod. 



Table XV 

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

FI"1S~ :r1~sT ' ' S"B1COND ':.1EST t '% ' 'TIDIP1·JRATURE OJ:t" ROOM "C n 

(Ge ~i na~_to!!__o_~_g.__g.y_s af_t e :r __ Qlan_t_ i ng •4• -5•6t 7• 8' Total••4• 5' 6' '7' 8' 9• Total'Germ.''Date 'A·M· 'Noon '.P.M. 
t t ' ' t t ' t ' ' ' ' ' ' ' t t t ' ' Nitrate of soda t con ta.ct ' ' 3'11• 2• ' 16 t 'l • 6• 6' 3 • t ' 16 •100 ''3 25 •1a.0°c •24.0°c•10 .0°c 

' mixed ' ' 7• 6• 3• t 16 ' '2' 5• 7• 2' ' t 16 •100 "3 26 <!:14.0 '36.0 t 18.0 
Muriate of otash • contact •4 ' 6' 5• l• • 16 ' • 1 • 8• 7• ' ' ' 16 •100 '' 3 27 '15.5 '28.0 '18.0 

mixed '3 ' 8• 4• t ' 15 • t 2' 9• 5• t ' ' 16 ' 96.8''3 28 '16.0 '35.0 '18.0 
Sul hate of onia ' contact •2 ' 9 • 3• l• ' 15 t •1•1 J • 5' ' t ' 16 ' 96.8''3 29 •11.0 '26.0 t 14.0 

t mixed •3 '10• l' l' ' 15 • '4' 9• 3• ' t ' 16 ' 96.8''3 30 'll. 5 1 35.0 '16.0 
Acid 12hos12hate ' contact '1 '12• 2• l• t 16 ' '3' 5' 7• ' t ' 15 ' 96.8' •3 31 t 18.0 t '24.0 '16.0 

t mixed t 1 t 10• 4• l' ' 16 ••2t-1Qt 4 ' ' ' t 16 t 100 
Lime ' contact ' t 7• 6• 2• t 15 ' ' ' 7• 4• 2• ' ' 13 ' 87.5 

t mixed ' '12• 2• l• t 15 ' '4' 9• 3• t ' ' 16 ' 96.8 
Check t •1 '10' 4• l' t 16 ' '1 • 9( 4• l' ' t 15 ' 96.8 

J 
If 

( , 

Table XVI 
~ 

Results on corn-- 'Sffects of TemJ)erature on Germination, conducted in cool room. 
tn 
I ' 

' 
• ' ' ' ' % 'T3IMPERATURE OF ROOM "C" ,.,. 

{Germination on da~s after Elanting' 6 ' 7' 8• 9 •10 ' Total ' '· 6' 7• 8• 9'10•Total ' ' Germ. z''Date ' A.M. 'l~oon 'P·M• .p 

' ' ' ' ' ' ' ' t t ' ' ' ' t ' ' ' ' ' ' 
Nitrate of soda ' contact t 4' 3• 8' 15 2' 8• 4.- 2' . 

16 96.8 '' •3/25 
0 

24.08· 19.o0 c ' ' ' ' ' ' t ' 18.0 c t ~ 

' mixed ' 5• 6• 3' l' t 15 ' ' 9. l' 4( l' ' 15 ' ' 93.7 ''3/26 ' 14.0 ' 32.0 t 18.0 ' -iruriate of potash t contact ' 6' 7• 2' ' ' 15 ' ' g t l• 2• 2' ' 14 ' ' 90.6 ' '3/27 .. 11.0 ' 16.0 ' 10.0 . ' mixed ' 5• ?• 2• l' ' 15 t ' 7' 7t 2• ' m ' 16 ' t 96.8 ''3/28 t 10.0 ' 20.0 t 10.0 
Sulphate of amonia ' contact ' 7• 2' 4t 2• • 15 ' t 3• 8• l' 3 ' l' 16 . ' 96.8 • t 3/29 ' 7 n ' 26.0 ' s.o ' • \J 

•mixed ' 4' 5' 3' 2' 1 ' 15 t ' 3• 7• 3• 2t 1• 16 t t 96.8 - ''.5/30 ' 3.0 ( 28. 0 ' 10.0 
Acid -oho snhate ' contact t 2• 9' 4• l' t 16 ' ' 2• 9 • 3 1 2• ' 16 ' t 100 • t '3/31 t 10.0 t 24.0 ' 12.0 

' mixed t 1•10' 4' 1' ' 16 ' t 5' 5' 2• 3• t 15 t ' 96.8 •4/1 • 10.0 ' 18.0 ' 12.0 -
Lime ' contact ' 3 ' 9• 3' l• ' 16 ' ' 5• 8' 2• l• ' 16 t '100 •4/2 ' 8.0 ' 25.0 ' 14.0 I 

•' mixed ' 2' 8• 6• . t ' 15 t ' 8• 2• 3' 2• ' 15 ' ' 96.8 ~ 

Check t t ] t 10' ·3· 2 • t 16 ' ' 5' 2• 6' 2• t 15 ', . 96.8 .... 

- -
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Due to the .ieatheT conrli tions which 'Vere col a and bl '1stry on° day 

ana. M- r~er p~obabl) thP n~xt ~ay, tP~p0 ~ature varied . J~rninp and 

e~reninf ternreratnres •11oul be low and at noon much hig·her . For this 

r~ason a constant temperature of the ~rAenhouse room co11ld not be 

maintaine-1 . All te':lperatures 1 ere recorded bet·vei:in 7 and 8 A. M., 
12 and l noon, and between 5 :30 and 6 P. M. and in degrees centigr 

In warm -ro om corn germinat0d vell , seedlinps appearAd in both 

tests on the fourth a ~ y after plantin~ and Rll germination ~as 

completed on the 7th day . Li~e and nitrate of soda geve the only. 

retar1inf effects and this was only slifht . 

Checks ferminated 96 . 8 percent . Lime in contact with seed 

gave 87 . 5 p~rcent germination , and this in the only trial whe~ it 
~ 

appears below checks . All other trials are enual and above checks 

in ger~ination . From previous experiments lime has fiven no serio~s 

effe cts on germination and in this parti cul ar case , do not think 

the lo~ perminat i on is aue to lime but to seed . : ~ith no other 

fertilizAr is any effect shown on fermination by application USPd . 

'Jorn as a ~hole 'lid not fJ'ermine.tCl 'Vi th ,...,ui tA as high an 

averape at the colder tempeiature as at a ~armer te~perature , but 

gArmination ·~ae go od. Seedlings appeared above the prouna two days 

lat~r in cool room than in varm room and it took five days for all 

seedlinos to show ~Ibove the ground at cooler temperature , where at 

warmer temperature : they were all up in four days . 

Temperatures- as a wholci 'Vere seve.ral degret-is lo':fer in cool 

room througho11.t da.ys of experiment , bi1t in the middle of the dAy 

roo1!ls wou.J.d ·iarm up considerably . All te111peratures are recorde1 

degrees centigrade . 

Germination ~as same for checks in cool room as in ~arm 

room , 96 . 8 p0rcent . 

Acid phosphate , lime end nitrate of soda gave a slight 
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better gcrminRtion porcent in contact •uith S8ed than when mixed 

with soil, but in results in warm room, these fertilizers p·ave 

bAtter ~ermination where mixed with soil. it is a matter of only 

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

h f 1 t "ftf . • f t h 1 t 1 t 90 6 c anpe o · resu s. r •• ur1ate o po as gave owes resu s • Percent. 

None of the fertilizers gave any serious effect on germination 
_... 

of corn at a low tempera_ture, but S'llphate of a~nia does show a 

slight retarding effect at a cooler temperature. 

'fables XVII and XVIII give Tesults on the effect of temperature 

on germination of soybeans. 

Te~peratures for soybeans in both cool and warm room are the 

same -as for corn in both cool room and warm room, both experiments 

being run at the sal'!le time. 

In this ~experirnent with soybeans as has been noted in previous 

trials, many of the young seedlings germinated but rotted before 

getting out of the gro1md . This is true in this experi~ent ~here 

conduct~d in a ~arm room and the vercents of ger~ination are fair. 

Checks ger~ianted 9~.7 percent. Nitrate of soda is same as checks 

for both contact and miYed. t:uriate of potash shows most effect on 

g~rmination, ~here in contact with seed germination was 84 .3 per-
.......... 

cent and where miYed Nith soil 90 .6 percent. Sulphate of amonia 
" 

germinated 87.5 percent for contact Nith seed and 93.7 percent where 

mixed Ni th soil. .No effects to amount to anything is shotlf1n on the 

ermlnAtion of Qoybeans by this fertilizer other than it retards 

ermination of soybeans strongest . Yhol phate gave . 84 . ~ percent g.er~­

ina ti on ',\There in contact v"ri th seed . ln previous experiments it sho1~sel 

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

is due to bad seed. !Iixed germinated 93.7 percent same as checks. 

No effect is sho~n by lime on germination and with all fertilizers 

/ll.Sed germination ~as better where fertilizer was mixed with soil 
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Table XVII 
"qesults on soybe3.ns-- Effects o:f Temperature on Germination,conducted in wann room. 

~ 
FI'1S~ 7SS~ S"JCOND ·:.'~ST l :J TEMP~fil'l1URE OF Rom.i "C" 

(Germination on each da~f'_t_e_r_ plaJlti._M '4' 5• 6'7' 8' Total '' 4•5 '6 • 7• S•Total'' Germ. ''Date 'A.M 'Noon• P.M. 
' t • ' ' ' ' ' ' ' • t ' t t ' . ' ' t 

Nitrate of soda • contact 1 10 ' 4' l' ' ' 15 '•14' ' l• ' ' 15 " 93.7 't 3/25 ' 18 • 0 ° c 24. ') 0 c19. () 0 
Q 

' mixed ' 9 • 3• l' 2• • 15 1 •11• 3' 1' ' ' 15 '' 93.7 26 '14.0 1 '36.0'18.0 
~ruriate of uotash • contact ·1 11' '2• • • 15 '' 9• 3• 2• ' ' 14 '' 84.3 27 '15.5 '28.0'18.0 

' mixed • 8' 4• 3 1 • • 15 '' 3•5' 5• l' • 14 '' 90.6 't 3/28 '16.0 '35.0'16.0 
S !...1 lnhate of nia contact '4 • 4' 4• 2•' 14 '' 4• 4' 4• • 2• 14 '' 87.5 '. 3/29 •11.0 '26.0'14.0 

' mixed • 4 ' l' 8 • 2' ' 15 ' ' 5' 4 • 3' 1' 2' 15 ' ' 93. 7 30 '11.5 '35.0 1 16.0 
Acid ' contact ' 8 • 6 ' • ' ' 14 ' ' 5 • 4 • 3 ' l • ' 13 • • 84 • 3 • •3/31 '18.0 1 24.0'16.0 

' mixed ' 8 " 5 • • l ' • 14 • ' 9 • 5 ' 1 ' 1 • • 16 • • 9 3 • 7 • ' ' Lime • con tact • 7 • 4' 3' l'" ' 15 ' ' 7' 7' ' l' • 15 • • 93. 7 
'mixed • 9 • 5• 2 1 •' 16 ''10' 3.- 2' ' ' 15 '' 98.6 ,--~-~- 1\ 

Check • '10 ' 4• ' ' • 14 '• 4• 7• 5• ' ' 16 " 93.7 

~ -
Table XVIII co 

I 

3esults of soybeans-- Bffect of ~emperature on Germination,conductea in cool room. 

6 FI,..H~m M--:>S'M S7 v'"'07 ,.,.., r:1 ·.•3m ~ 11'4' ~11'n'tfR ~ rmTn1::1 OF ROO'·I DTl'GR1"~S"C" , .....,, ... ...i.. -4 J.. ~ J..-. J..J ... .u .J.. ,o ... .-.;,,.all:'" ,.l.!i• t1..i-u i U:.. - "'"' _.i..:.i - r..:.i....:.t • 

(Germination each day after plantiftg•7 • 8' 9' lO•Total" 6 ' 7 '8 ' 9 •10 'Total •t Germ .. 'Date 'A • .M. 'Noon •p.11. 1 

t t ' t t t t ' t t t t t t t 

Nitrate of soda. • cont '.3.ct • 8• 4• 4• t 16 t t 13 ' l t 2 t ' 16 't 100 t 3/25 0 0 0 '18.0 c'24.0 c'l9.0 c 
' mixed •10• 3• 1 1 t 14 ' t 14 ' ' 2 t • t · 16 t ' 93. 7 t 3/26 •14.0 1 32.0 '18. 0 

MUriate of notash ' contact ' 8• 5• 3• ' ' 16 ' '10 t 1 ' l t 3'' t 15 tt 96.8 '3/27 •11.0 '16.0 '10.0 
' mixed t 8' 6' ' 2 16 ' • 10 '· 2 ' 1 ' 3 t 16 ,, 100 •3/28 •10.0 •20.0 •10.0 

Sulnhate Of amonia ' contact t 10• 1 t 2' 3 ' 16 ,, 8 t t 2 t 5 ' 1 t 16 '' 1 )0 •3/29 • UJ •26.o • a.o 
' mixed '12• 3• ' 1 ' t 16 ' '10 t 3 t l ' 1 ' l t 15 t' 100 '3/30 ' 3.0 '28.0 '10.0 

Acid uhosnhate ' contact '13' 2' ' 1 ' 16 ,, 7' 2 t 6 t ' 1 ' 16 '' 100 1 3/31 t 10.0 t 24.0 • 12.0 

" ' mixed '' 100 •4/1 •10.0 '18.0 '12.0 t 13' l • l' 1 ' ' 16 t t 12 & 2 t 1 t 1 ' • 16 
Lime ' contact t 12 t 1 1 3• t 16 ''11' 2' 3 t ' t 16 tt 100 '4/2 t 8.0 '25.0 '14.0 

' mixed •14• l• 1' t 16 t t 15 ' 1 ' ' t 16 '' 100 1 4 
Check ' '12' 1 1 l' 1 ' t 15 t '12 ' 4 t t ' t 16 '' 96.8 
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than whe-re in contact ~vi th seed. 

At a cooler temperature the germination of soybeans ~ as delay-

ed two days longer. 3eedlinrs did not appear above the ground before 

the 6th day after }Jlanting, where in a warm room a good number of 

seedlings were up on the 4th day after planting. 

Germination of soybeans at a cooler temperature was better 

than at··a warmer or higher te~~erature. This.is a strange phenomena 

when it is generally concluded that soybeans must have a warm soil 

and similar conditions for good ger~ination. The only ex~lanation 

feasible f'rom the writers point of vie in this~- In the Arm room 

many seedlings rotted before appearing above the ground due to diseas ... 

ed SPed. In the cool room this disease bacteria 'NBS held more in 

check, thus enabllng the seedlings to come out of the ground. dhy 
~ this e:xplanation,....,Atrue is that a good number of the seedlings showed 

on the see -leaves disease spots and the bacteria had not as yet be-

come active or the stage of rot started. · Checks ?erminate1 96.8 per-

cent, muriate of pota£h in contact with see~ ferminated same as checks 

and nitrate of soda mixed with soil ger~inated 93.7 percent and is the 

only trial in this table that germination is less than checks and it 

is only by onP seed. All other trials germinated 100 percent • 

.1.To serious effects are shown by fertilizers on germination of 

soybeans at a low te':lperature, but sulphate of am'Onia shov11ed strong-
" est retarding of germination, with muriate of potash neYt and acid 

phosphatf' a slio-ht retarding of p-er>nination at a low ter!rperature. 

Concl11sion; As a general rule gArmination is better with all 

seeds used where fertilizer is mixed with soil and not in contact 

with seed under temperature eYperiments. 

2. Cooler temperature delayed germination t~vo ot three days 

two days with corn and soybeans and three days with wheat and barley. 

3. /armer tem'[lerature gave slightly better germination 1 ~1ith 
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corn an~ barley, cooler temperature ~as best for ~heat and for this 

particular soybeans . ' the lirginia variety), the cooler temper-

ature had no effect on germination other than delaying it a fe ·~r days . 

Sffiv!MA3Y; 

1. The optimum moisture content for the type of soil used in 

this experiment is 60 percent saturation. Sixty percent saturation 

as a whole gave best results on germination of all seeds used, 40 

percent beinf too dry and 70 percent to 80 percent saturation too wet . 

2. Germination at 40 percent saturation was slower than at 

higher saturation. 

3. Eifhty percent saturation had no effect on germination of 

corn but considerably reduced the percentage on ger~ination of soy-

beane and wheat and slightly barley. 'Nheat appeared to be affected 

at 70 percent saturation. 

4. As a general rule, germination with fertilizers was better 

where mixed r11.rith soil than where in direct contact with seed. 

5. All fertilizers used gave a retarding effect on permination 

of all seed used, (corn, soybeans, wheat and barley) a.t a low moisture 

content in soil, retarding effect decreased as moisture increased. 

6. Nitrate of soda has a st~ong retardinf effect on rermination 

of corn, ~vheat , and barley in a dry soil, but corn '/'/as the only seed 

in the four worked rJi th 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 ~ith 

seed than mixed first with soil. 

7. l1uriate of potash is a strong retarder on gerriination with 

soybeans, wheat and barley more so than with corn and effects 
. 

germination slightly with soybeans up to 60 percent saturation and 

effects germination of wheat and barley throu?h all saturations 

slightly, usually here in contact with seed • 

• 



-51-

~ 

8. Sulphate of amonia retards germination with all seeds at 
.\ 

40 percBnt and is very st~ong in this respect at 50 percent saturation 

with wheat and barley and gives a retarding effect on barley up to 

60 percent saturation. 
W"' • 'ulphate of amonia zives a slight effect on germination 
" throughout the experiment on soybeans and wheat, the strongest where 

in contact with seed and with wheat. 

9. Acid phosphate retards ger~ination at 40 percent saturation 

~ith 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. 

10. 1ime 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, sho~ing this 

effect on wheat throughout the experiment. It vas next strongest on 

barley up to 60 percent saturation, and least on corn and soybeans, 

this effect only being through 50 percent saturation on these t~o 

seeds. · 1rhe retarding effect was stronger where in contact with seed 

than where ~ixed vi th soil. 

11. The raie of applications used in this experi~ent ~hich 

are common to home practice, ?ave no strong detrimental effect on 

germination on the seeds used. 

12. High moisture content of the soil shows a marked effect 

on ger".nination of wheat and soybeans and a slight effect on barley. 

Corn germinated well at a high moisture content of soil . 

13. '.}ooler temperatures d.elays germination two to three days. 

14 . darmer temperature gave slightly better germination with corn 

and barley, the cooler temperature was best for wheat and for this 

partict1lar . · soybeaL ·• (the Virginia variety), the cooler 

temperature having no effect an germination other than delaying it 



. ' ( .. 
-52-

a few days. 

15. The retarding effect of fertilizers on ge~mination varies 

with the crop, the soi~and moisture conditions, 
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B IBLI OG RA PHY . 

1. Article by Gilbert H. Hicks (U.S. Dept. Agr . Div . Bot . Bul. 

24, 1900). 

2. Same as No . 1. 

3. Same as No . 1. 

4. Same as No . 1. 

5. Same as No . 1. 

6. Same as No. 1. (Annales Agronomique, 1896 pp 131-142). 

7. Hicks, G. li . "The Germination as effected by certain chemical 

fertilizers. u.s. Dept. Agri . Div. Bot . Bul . 

8. Ewa:rt '" A. J. nThe Influence of superphosphates oii the Ger11-

ination of wheat. In Jour. Dept. Agri . Victoria, 10, 

256-258, 1912. 

9 • Rusche , A. ln Jo ur. Lan dw. G 0 , 30 9 , 1912 • 

10. Shive , J. N. "The effect of sale concentration on the 

Germination of seeds. N. J. Agri. Exp . Sta . Rpt . 

1916, 455-457, 1917. 

11. Unpublished data. Fellowship establishes by soil Improve-

ment. Committee of the Nat . Fertilizer Association, 
'{ • T:'1 t , lS. '1,:xp . 0 a. 

12. Lyon and Buckman , "'l'he nature and properties of soi'f. 
Kacmi. llan Book Co, 1 N w York. 
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