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CHAPTER X 

XHTRCHWCTIOR 

fertlUssatlon has becona an jbqpoz^anb raising practios 

In the past savsnty-fire years* Daring tha latter part of ttaa mne-

taenth Centttry the ose of sodloB nitrate Increased rq;>i(ily in Sarope 

and Aserica (3)* Shortly aftw 1893 saDnoniun sulfate, a by-product of 

tha coke industry* appeared(m the Asezican naxicet* 

Urea, inported froro Qermany* was used to a United aoctent ITos 

192U to 1936, primarily in tha preparation of commercial, nixed ferti 

lisers* A prodact having the nane Urason was placed cn the market in 

1936* It consisted of urea treated with cocoa shall anri rock phos 

phate dust which coated the individual particles* Since World Wiar IZ 

the production of nitrogen fertilisers has increased rspidly, and today 

there are nany products available including urea fertilizers which have 

appeared und«r trade nanes such as KLoranid, Urear, Calsi-Urear, and 

Agrsnon (1?)* 

While sQse studies have been made of urea as a zd.tx>ogen ferti 

lizer, there is nuch to be learned of its behavior in soils and its 

relative efficiency under different soil and crop conditions. The 

piuposes of this investigation have beent 

(1) To evaluate urea as a nitrogen fertilizer on wheat under 

several soil conditions in Tennessee, and 

(2) To detezaine rates of urea conversion to sgsnonia and nitrate 

azvi to detexaine the influence of certain factors which affect this 

oonversioa* 
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Wp9tL WM diseotwrtd in 1773 W RouUe as a coiq>oand occurring 

in urine of aanuild* It haa been classed chemically as an organic 

eoBg>oand because before 1828, idien Vohler agrnthesised ivrea, it had been 

found in natxure only as a product of life processea* "Vital" energy-

had been considsared necessary for piroduction of organic coe|)ounds| xurea 

is of Interest historically as the first organic conpound to be aynthe* 

sized (15)• 

Pasteur sas the first to recognize, in i860, that «monia forma* 

tion frcn urea is brought about by living organismst It was later 

established -that maqy groups of bacteria, actinosqycetes, and fungi are 

capable of decon^osing urea (19}• While it was generally assumed that 

these agents in soil were directly responsible for this change, Conrad 

and Adoui (5) obtained data which suggest that the reaction migr be in 

part catalytic rather than conpletely biological* Cmrad (U)found 

evidenoe in later studies that urea hydrolysis in soil was similar to 

the reaction brcmght abwit by the enzyme urease* Urea splitting 

activity in Incubated soil was reduced to less than half its original 

value* On the other hand the growing of crops resulted in about a three* 

fold Increase over the original activity* 

"Urea" bactezla (bacteria whose metabolism is closely coonected 

with the transformation of this substance) are divided into cocci and 

bacilli* The former are usually destroyed at 60* TO^K:* irtisreas the 
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latter, because of their ability to form «Hidoq}oree, can withstand heat* 

ing at 90•9$®C, for several hours* The x;qpper pH limit of urea 

bgrdrolysie is given as 6*6 for Urobaeillus duclauxii, 7»0 for grobaoillns 

aaddoodl, and 8«1 for Urobaeillus paateuril (19)* 

Ladler and Hoare (10) measured the rate of urea hydrolysis 

catalyzed by urease, in buffer solutions of various pH values and at 

different tsBperatrxres. They found the maxljnum hydrolysis rate at 30®C* 

and pR 6*2, 

Sizer (15) used carbcm dioadde evoluticm to estimate the x«te 

Of urea hydrolysis over a wide range of temqaeratures, using sogrbean 

urease* At all tcmqperattires carbon diOExide liberation was a linear 

function of time* 

A number of studies of crop response to different nitrogen ferti 

lizers have been condhicted* Andrews (1)in Mississippi conpared five 

nitrogen fertilizers in two tests on cotton and found that urea ranked 

first in the one test and third in the other* In oom experiments 

ecowhicted at the sane time urea ranked first* 

In a Maine experiment with potatoes, Brown^j^* (2) found urea 

to be the most effective of idjc nitrogen fertilizers in one six-year 

test and one three-year test. In a second three-year test, it was fourth 

in a group of seven feirbllizers* Differences in yield, however, wexe 

sisall* 

In a etudy conducted by Tidmore and Wllliawscai (17)in Alabama, 

the response of cotton to six forme of nitrc^en was measured in 222 

etxperlments* Urea ranked fourth in effectiveness in Cecil, Hartsell, 



and Clarksville aoils, and third in Holston* In Deeator^ ttrea and 

nitrata of aoda iduurad first place in producing highest yields* 

Hoffman (9)in experlnenta iduth strawberries during 1951 an4 

at the \dieeler Nursery found larger, stronger root ̂ stens and 

more plants per acre in plots treated xd-th urea than in those treated 

with ammonium nitrate* 

Foliar application of urea to plants is of wide interest, and . 

considerable research has been done in this field* Poote and 

Batcheldcr (7)in experiments on Hannchen barl^ found no significant 

difference in yield wiian urea waa applied as a foliar spray and aanonia 

sulfate was applied to the soil* However, when a conparison was 

xusing asmoniuia nitrate as a soil fex^iliser and nrea as a foliar oprsyg 

the yield of the barloy which had received the soil fertilizer was 

significantly greater than that which had received the foliar application. 

Folk and McAuliffe (18), working vdth tobacco at the North 

Carolina Agricultural Siperlment Station, studied the rate of absorptiaQ 

of urea froon foliar application* The rate was three to tan times greater 

during the night than during the day* As sucrose was increased in the 

urea aprey, absorption of urea by the plant tended to decrease* 

Foy et ^* (8) in eexperimmts using urea ae a foliar ̂ pray on 

com undertook to determine the cause of injuzy to the leaves* They 

suggested that the injury nay ba due to sane product of 

aatabolisn, such as aniao acids and polypeptides, and that sucrose nay 

dacreass the injury* 

Jones (10) suggests that leaf injury in citrus trees sprayed with 



 
 

urea is due to t^e presence of biuret* 

Fisher (6), in work with foliar applications on ajqjle trees, 

found that the healthy leaves showed a»re resistance to buriiing than 

other leaves* 
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FXEZJ) EXPERIMENTS AND RESULTS 

Held experiments to evaluete urea as a nitrogen fertiliser on 

nheat weM located on the Blount County Fazn near ibiQxvllle^ the 

Plateaa Eqperisumt Stati<m at Crossville, and the Middle Teonessee 

Sxperimmt Station at S|E>ring Hill* fhe soils at each location vwe 

Deeatur silt loaa^ Tilsit silt loami and Miaury silt loam reipectivelj* 

e3q>erinental design was randooiised block with four replicaticms* 

Conposite soil san^^les wez^ collected from each experimental 

site for determination of available phosphate and potash in order that 

these nutrients could be applied in sufficient quantity for optimum 

crop growth* 

The variety of idieat seeded at all locations was Seneca* The 

plots at the Middle Tennessee fixpexdaent Station and at Haunt County 

Farm were seeded on October 1953* and those at Crossville on 

September 30, 29$3* Korean Le^edesa was seeded in the plots at the 

Middle Tsmneseee Iqperlment Station and at Blount County Farm but 

failed. Red Clover was seeded in the plots at the Plateau Eq»erjbaeat 

Station* but was not harvested* 

Drea and amnKmlum nitrate were applied at the time of seeding 

at rates ranging from 0 to 75 pounds nitrog^i per acre* Part of the 

nitrogen was ̂ lied in the fall, part in the ̂ ring* 

The eoqperimental plots at the three localities wars 

poHodlcally during the ̂ ring and amsiier seaecn* Throug^bout the 

VV,; 



grtiwyi p«rlodjy tha idieat at the HLddle Texmaasaa ̂ qperijaent Staticm 

l^bomKl Httla tiiffaranca awmg the plots* Uhaa natore the wheat had 

lodged en all plots« h«it renalned upright for about six inches around 

the edge of each plot, producing a b<»*der effect* While the fifteen 

pmnd rate of aswonlua nitrate gave the highest yield, there was no 

significant difference between treataents (Table I, Figure 1)* 

At the Plateau Station, the plots showed vide contrasts in 

growth rate during the seascm, specially those which had applications 

of nitr^en at the lower rates. While there was little visible dif« 

ference between the wheat receiving urea or snmcmiuffi nitrate, the 

wheat sreeeiving the nnmitua nitrate ou^elded that idiioh had the 

urea at the sixty and seventy-five pound rate (Figure 2)* The analysis 

of variaxice (Table XI) of this experlaaat indicated a significant dif 

ference between treatatents end between replications* Treatosnt soiui 

of squares were farther br<dcen doim and indicated the difference to 

be between rates xather than sources* 

The IQaoxvilLe Statim presented easy accesa, and frequent observa-

ti<m8 ware nade of the experlnental plots* There was little dlfferenoo 

daring the growing season in the appearance of wheat receiving either 

of the feHilizers (Table III, Flguire 3). Slight lodging occurred at 

the aixliy and seventy-five pound rates of both carriers* 

I 



TABLE Z 

YIELDS OP WHEAT FERTILIZED WITH UREA AMD AMMONIUM NITRATE AT SEVERAL RATES 
MIDDLE TENNESSEE EZPERIMENT STATION, NEAR 

SPRINOHILL, TENNESSEE, IPSlj 
MAURI SILT LOAM 

Grain Yield Ba»/Acre 
Troatoent Raplioation 
No. Traatoant 

1 0-0-50 Chack Ul.8 U7.8 U9.1 U6.1 1*6.2 
2 15-0-50 Urea 30.U U6.1 51.2U9.3 1*1*.3 

30-0-50 Urea Ul.03 U9.3 UU.U U9.6 U6,l 
k I45-O-50 Urea ia.8 U5.1i k6,2 U8.3 1*5.1* 

ia..75 60-0-50 Urea UO.6 35.0 1*0.1* 
6 75-0-50 Urea 37.2 U9.1 33.2 1*7.8 1*0.8 
7 15-0-50 Annonium Nitrate 53.U 51.0 1*9.8U5.6 U9.3 
8 30-0-50 Aanaaium Nitrate U6.8 iiU.2 50.7 1*9.6 1*7.8 
9 U^-0-50 AnnooiuB Nitrate UU.7 U6.6 iiO.O 1*7J* 1*1*.7 
10 60-0-50 AHttonium Nitrate 39.1 UU.2 U5.9 1*7.1 l*l*.l 
11 75-0-50 Annonium Nitrate 29.2 U2.2 33.7 U2.U 37.9 

ANALYSIS OF VARIANCE 

D/P Var. F-7alua 

Treatments 10 U7.82 3.29 
Replications 3 1U2.98 9.8U* 
Error 30 U4.53 

«Highljr significant* 
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TABIS ZZ 

IISLDS OF WHEAT FERTILIZED WITH UREA AHD AfS^NIUM HITRATE AT SEVERAL 
RATES^ PUTEAU EXPERIMENT STATION, NEAR 

CROSSVILLE, TENNESSEE, 
TIISIT SILT LOAM 

Treatoent 

No. Treatment 1 

Qraln Yield Bixi/A6V 

2 k Avera^ 

1 
2 

3 
i4 
$ 
6 
7 
8 
9 
10 
11 

0-80-'50 Check 26.3 
15-80^50 Urea 22.1i 
30-80-50 Urea 3U.2 
U5-80-50 Urea 38.3 
60-80-50 Urea 39.3 
75-80-50 Urea 36.1i 
15-60-50 AtBiKaxlua Nitrate 27.3 
30-80-50 Aianonivun Nitrate 39.6 
U5-80-50 Anmonium Nitrate 3U.6 
60-80-50 Ammonium Nitrate 39.3 
75-80-50 Anmonium Nitrate U3.9 

26.7 
31.3 
33*3 
36.8 
38.3 
U6.8 
28,6 
33.9 
39.8 
ia.8 
ia.8 

27.7 
33.1 
32.7 
U0.6 
33.7 
UO.2 
39.2 
39.3 
U3.9 
U2.U 
99.6 

28 
Ui.U 
38*7 
U3.1 
U3.9 
liii.7 
39.8 
3U.2 
li3.3 
li6.6 
kh.9 

27.3 
32.1 
3U.7 
39.8 
38.8 
U2.0 
31.7 
39.7 
39.1i» 
lt2.5 
1*7.6 

L^S.D. S% - 5.7 Bu. 
C.Vi - 10.1i^ 

ANALISIS OF VARIANCE 

DA Var.^ F-Value 

Treatw»ts 
N X No. H 

Sources N 

Rates 

Sources x Rates 
R^licatitms 
Error 

10 
X 

X 

k 
k 
3 
30 

13U.29 
U91.67 
36.10 
200.06 
9U.87 
66.2>4 
19.U9 

8.67* 
2P.16* 
2*33 

12.52* 
.8? 
5.97* 

^Highly signlfleant. 

-
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Figure 2* Ilelde of wheat fertilised with urea and 
aasMmluai nitrate at eereral rates* Plateau Experineat Station, 
near Chrossvllle* 195iU* Tilsit silt loam* (L,S«D« $%•5*7 biu) 
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TABtE m 

nEU)S OF VfflE4T FERTILIZED WITH UREA AND AMMONIOH HTPRATE 
AT SEVERAL RATES, BLOUNT COUNTI FARM, NEAR 

KMQXVILI£, TENNESSEE, 1?^ 
DECATUH SILT LOAM 

aaoiF' 

(h-ain Yield Ba,/knre 
^eatMont 
No. Treaianent 1 2 3 1* Average 

1 0-80-50 Check U2.0 1*9.5 1*8.7 1*8.7 1*7.2 
2 15-80-50 Urea 1(8,6 1*8.8 1*2,0 62.5 50.6 
3 30-80-50 Urea 1*0,6 39.1* 1*1.0 1*0.2 1*0,3 
k U5-80-50 Urea l4l*.2 1*8.2 1*6.3 1*6,2 1*6.2 
$ 60-80-50 Urea 37.8 37.2 50.9 1*5.1 1*2,8 
6 75-60-50 Urea 39.1 1*1.6 39.8 1*6.8 1*1.8 
7 15-60-50 Anaonium Nitrate 1*7.0 1*8.2 39.9 U5.8 1*5.2 
8 30-80-50 Anmoniuia Nitrate 51.6 1*0.3 1*8.2 ia.9 1*5.5 
9 1(5-60-50 inncailuBi Nitrate 38.1* 37.8 51.8 1*2.8 1*2.7 

10 60-80-50 ^teoeoliia Nitrate 1*6,1* 37.5 55.1 1*0.2 1*1*.8 
31 75-80-50 Annrainivim Nitrate 37.8 1*8.2 1*2.8 1*5.5 1*3.6 

ANALISIS OF VARXANCB 

D/P Tar. F-Value 

Treatments 10 32.30 1.15 
Replications 3 29.65 1.05 
Error 30 28.20 
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Figure 3« Xields of idieat fertilized with urea and 
flomoiiiim nitrate at several rates, Blount Coustj Fana, near 
Ehoxville, 195U, Decatxir silt loan* 



CHAPTER IT 

usmmx mmmfSBm REsam 

Three esxperlments conducted on the eonTersLon of uz^ to 

ammfmla and nitrate nitrogas in eoila* The soils cane from the aoqpez*!-

amtal plot# iduHre the BreaHHaBwmlun nitrate eaqperlaente on wheat were 

conducted* 

The first studjr was conducted with surface sanples from Deeatur 

and Tilsit soils which were treated with nitrogen fton tirea at the 

rate of 200 pounds per acre (100 ppm*}* The sauries were incubated at 

26^* and replicates anajijn»ed for pE, aononia^ azvi nitrate nitxtigaa 

every aanreoz days* Results are recorded in figures U and Retailed 

prooedures are outlijaed in Appendiees 1, Z, and 

In Deeatur soil there was a rapid increase in aawonia for the 

first seven days with little increase noted in the nitrate content* 

After this initial increase in nancsiia concentration, there was a 

dftdline over the reeaining twenty-one daya with a sduap deoiease the 

last fourteen days* conottitratlcsi of nitrates over the lawt twenty* 

one days steadily increased* The aoll pR drpiped ;^raa 6*lt to 5*5 over 

the twenty-eight day peirlod* 

The rate of ccHuversion of urea to anmonia was such slower in 

the Tilsit than In the Deeatur soil* A period of fourteen days ̂ Uqtsed 

before there was nsxlsum concentration of anmonia* The nitrate con-

otmtratlon was greater at seven days than in Deeatur, about the same at 

fourteen days, a little lower at twenty-one and twnaty-eight days* The 
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soiX pH dropped fron U*8 to U»2 doriiig the time of the eaqperim^xt* 

The eecoad study on the emverslon of urea was conducted with 

surface swigples f^oan each of three soils, Deoatxir, Tilsit, and Moury* 

Rltri^en from urea was applied at the rate of U^OO pounds per acre 

(2250 ppn,) to all tnaples, Saaiqaes were incubated at 0**! IQO, 20o, 

30^,for intervals of 168 hours to 216 hours* IUq;>licateB were with-* 

drawn evezy twenty-four hours and analyzed for awwonia and nitrate 

nitrogen and pH« The results of this study are shoim in Figures 6, 7» 

and 8* Detailed procedures are outlined in i|pendiees 1, 2, and 3« 

In Tilsit soil, the —-irtwiw ecncentration of aanonia occurred 

aft^ awfventy-two hours in nq^cates incubated at 30*^2*, after lUU 

hours at 20*>C», and after 192 hours at lO^'C* The ■avI.wiTn anocmia con-

centrations were about the same at each tenperature (^KX) •» 3^00 ppn,)« 

At 0^* the total aiononia increased more slowly and never exceeded 1000 

ppds* The pH increased with aanonia concentration at all temperatures* 

At ypf 200, and 10^0* it rsaobed a iModaiai of about 8*2 at the tins 

anmonia reached a naxlnon* At 0*^0* the aMociww pH was about 7*0* Ko 

Increase in nitrate content was observed in aiy treataent* 

In Decatur soil, the concentration of aoHionia occxirred 

after 96 hours in replicates incubated at 30^0*, after llth hours at 

20^0*, and after 1^0 hours at lO^* The wmrlwnm amauwiia concentrations 

wore about the sane at 20^ and lO'H:* tsaperatures (about 3U0O ppn*)* 

At 30<'C* the i—'Hwinit aMuaiia ecnoratration was about 2500 ppn* At 

the total increased nore slowly and never exceeded 1300 i^pau 

The pH increased with anmonia concentratitax, reaching a ■aaimia of 9«0 
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at 3(^C* and about 8.X at 20*'C. acd XO^. At C^C* the BiaxlinuiBi pH was 

about 7*5* Thez>e was no i^reciabXe Increase in nitrate content at 

any tsnperature* 

Xa Mauzy saUL« the aaxtouii concentration of aancmia occurred after 

96 hours in rt^Xlcates incubated at yfiO*, after X68 hours at 20^*;^ and 

after 2hO hours at X0%* t«q>erature« The maxlauw anonia ccmcentra^ 

tlous were about 2500 ppm* at ̂ O'' and XO^*f and about 2000 ppm« at 200C« 

At QPo* the tetaX annonia increasad nore sXowly and never exceeded 800 

ppm. The pH Increased as the Mawenia concentration increased with a 

aiaxlaom pH of 9»0 at yPc., 6*5 at 20%., and 8.2 at X0<»G. At 0%.the 

maxitmm pfi was about 7.8. Th«re was a sbmIX aaunat of mmmdM eonvez'ted 

to nitrates. 

The third study was ocmducted <m Deoatur and TiXsit surface 

soiXs, using ujrea nitrogen at a rate of XOO pounds per acre (50 ppn.) 

at 20° and 30°C. The peak production of aanonia nitre^m occurred at 

seventy-two hours in Oeeatur soiX at both teag>eratarei, foXXowsd bgr a 

decline over the rasainder of the culture. The unenia nitrogen vm 

converted to nitrates sXowXjr for the first twenty-four hours, after 

which conversicn was very rapid for the duration of the experiment. 

The converi^on of uz^a to araacnia in TiXsit soil was nuch aore rapid 

at 30° than at 20%. The peak omcKiia production was reaohed at seventjy-

two h<mr8 at ̂ >°C. as ccnpared to 120 hmirs at 20°G. The conversion of 

the aamonia to nitrates was slower in the TiXsit soil. After nlne^-alx 

to 120 hours there wae a rapid Increase In nitrification. The nitrate 

nitrogen xwached its peak at 168 hours for the ̂ }°C. and at hours 
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fotr the taa(>eratiire» In both eolXs there me a alight drop in 

the pfi« Reaolts of thia atiidsr ax>e shown in Figorea 9 and I0« Detailed 

proeadnrea are outlined in Appendieea 1| 2, and 3. 
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Figure 6« Levela of mBKBiltm and nitrate nitrogan and pH in 
sanples of Tilsit silt loan idiich vera treated witJi U500 pounds per 
sore of urea nitrogoa and inoobsted at different tenporatures over 
vazTing periods of tine* 
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sauries of Oecatur silt loan vhich were treated with U500 pounds per 
acre of urea nitirogen and incubated at different ten^eratuares over 
vaiTing periods of tdUse* 
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Figaro 9* Levela of annonla and nitrate nitrogen and pH in 
Tilait silt lo« which was treated with urea at the rate of 100 pooadia 
of nitrogen per acre and incubated at 20^0. and 30°0. for 216 hours* 
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CHAPTER f 

SZSCDSSZQM QSF BATA 

Then m» no significant reapeuM of idlest to nitrogen in 

either the Ooostur or Msiuy soils (llgares X and 3)* esperi* 

Mental plots of the former eere loeated on an old alfslfis sod and 

those of the latter were a part of a barn lot vhich had be«i reclained 

for use in erop production* The previous um eaq>la1,ns in part the lack 

of reapmse* On the other hand the sheat groen on the Tilsit silt loan 

reqpended to applicatlims of nitrogen in both carriers* There was a 

adgaifioanee between treateentsi however, when the treatoents sum of 

squares were farther broken down, it was found that mtes of nitrogen 

accounted for this significant difference and not the different nitrogen 

carriers* 

It was found that, when urea nitrogen was applied to the soil 

at the rate of 200 pounds per acre in the prlHed form, ononiflcatioa 

took place nueh aore rapidSy in tdie Deoatur soil than in Tilsit* This 

ai^ have been caused bgr the presence of Mre active basic Materials in 

this soil as indicated bgr tb» j^* Plants grown in Baeatur soil are 

able to obtain moro aranwrnia earlier than those grown in Tilsit* 

Fron the data obtained it is evident that the urea was con-rarted 

to the ni^ate fom within a period of four weidcs in Docatur soil, while 

at this tisie thue still reMained in the Tilsit soil quite a large amount 

of ccchangoable ssmonia on the colloid particle. This aay be of a great 

advantage in the growing of aany cz>op8 idisro tiae nitrogmi stress is 
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]ie% u grsat At tlw tlJMf tAtm gr«At«at leetihtng tain* place. Althooi^ 

tiMre la dai^er that urea nugr be leached In Tilsit soil before it is 

9WW conT^ed to saBK»ia« onca the urea is hydrdljraed it nay be 

retained as aancmia much longer in this soil than in Oecatur soil due 

to the differffiit rates of nitrification in the two soila* 

In the study conducted using urea nitrogen at a U500 pound per 

acre rate, it was found that« as Idie tanperature was raised, urea was 

converted to aasKniia at an inoraasin^ rspid rate* Peak conversion 

was reached as the pH reached 6*2* There art definite linlts fear 

the bactezla which cenvert urea to aancMoia (1$)$ and there waa definite 

indication that these aleroorganians were either killed or inactivated 

as the pH raaehad 8*2* Mora aamonia was produead in the soil with a 

lowsr pH* Urea at about this sans rate is being used now in scaui areas 

for the atarilisatian of tobaoeo bads (3)* 

It is of iapoziianco to notice the sharp drop in sncnia afW 

the peak had bean reached* This nay be caused by the use of conaiderable 

aaMSunts of anrac»ia by other soil organisms, and a small amount of 

nanonia nay be lost by volatilization* There is also the possibility 

that nitre^en nay be evolved in the elosMntal state when the urea is 

used in a slightly acid soil and thera is a presence of nitritos* 

This is not aaeoaaarily caused by advarea sdUL conditions, but is 

strictly a oheadcal reaction (12)* 

Zm^*CQ CHH2}2 — CC^ ♦ 3 %0 ♦21^ 
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IQun this high ooacmtratlon of urea la uMdf thare is a poaalbla 

dis^laocBoent of oalciim« potaah, and other eXetaenta from the aurfaoe 

aoU to a location lover in the profile. This could be adTantageona 

in oasea where deep rooted ercqpa are grown. This(Hqplacment nay be 

bceoght about bgr tbe aaaa action of the annonia produeed bgr the 

lydrolysis of the urea. It is reaaonable to asaoae that phosphate eay 

becoee aore available through the fonaation of samonium i^mphate* 

\ftien urea nitrogen vas applied at the 100 pound per acre rate, 

there seeaed to be auch faster conTeroicm to amBcmia than at the other 

rates studied. Qoe reason aay be that the urea vas applied in solution 

to this culture as conpared to being applied in the prilled form in the 

200 pound per aore culture. There was also a very rapid canveraicm of 

eaeonia to nitrate nitrogen, which asy be of great benefit when nitrc^m 

is needed lamediately by the crop being grovn. While the rapid oonver* 

sioo suggests little residual effect from this fertiliser material on 

erop growth after the season of its application to the soil, there is, 

^Niover, probably an indirect influence to con^der, for under som 

e<sidition8 during its first season of application the urea nitrogen msy 

so stimulate plant growth, even weed growth, after crops are harvested 

or laid by l^t the increased plant residue and root growth givwi to the 

soil will carry their influence through the succeeding crops. 
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APPENDIX 1 

'pBOCBRffiE FOR CONVERSION SUffflr 

EqttlpBwnt and aaterlals 

X* Constant toiqperature incubator or mter bath* 

2* 12^ aO.* conical flask* 

3* Assnnia £rse vatw* 

Standard solution of uroa of a known ooBoentratlon, 

5« %>«ctro5>hotooiet«r» ;v 

6* Boidottn nB Mitar* 

Procedurs 

1* Plaeo XO grans of soil in 125 nl* oonieal flatfk* 

2* MoistaQ to naar saturation* 

3* Add urea of knoim eoncoitratioa* 

U* Place in a constant temperature incubator or water bath 

at the t«a|)eratare desired for stodjr* 

5* Place enough cultures in the incubator or water bath to 

aXXov withdrawal at variouB tinea during the period of 8tud7« 

6* Setemine anwonia bgr e<dor»strle or voXunetric netbod* 

7* Deteraine pH bfy the glass electrode method* 

8* Determine nitrate bgr the phencd disulphonic add nethod. 
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APPENDn 2 

OSTERHINATIOIf OF AMMONIA BI VOlilMETRIC METHO) 

Eqidiaaent and aatcrlala 

!• Saofclon ̂ pparatuB. 

2* Boohaar llumal oau)« 

3* Saotioa flask* 

No* U2 filter piqpar {9 oa*)* 

$• 10^ aoidlfied petassiua ehlorlde* 

6« 500 eonical flasks* 

7* Kjeldahl distiUatioa apparatus* 

8* lEjeldahl flasks. 

9* Distilled vatsr* 

10» 10 II* sodlna li|fdr«Klds* 

11* borio acid* 

12* Standard sulfuric acid* 

13* Methyl red indicator* 

Procedure 

1* firtractiOQ procedure is the saoe as that used foe the detemi« 

nation of sniuHiia hgr oolometric method* One hsndired grams of soil are 

extracted with 500 bCL* of acidified potsssiun chloride (pH 2)* 

2* The Xeachate fkon the extraction is placed in an 600 

Kjeldahl flask* 

3* Add 80 ml* of 10 N sodium hydroxide* 

ll* Connect 500 ml* conical flask containing 25 ml* of boric 



 
 

A 

aold to receive the distillate* 

5* Connect Xheldahl flaidc to distillation unlt^ Mirl to 

bcLz* 

6* Distill approodmateljr i»00 «1* of the Isftchate over* 

7« Back titrate with standard aolfUrio acidy using nethjrl red 

indicator* 

8* Calculate percentage of nitrogen frcaa the mount of acid 

used. 
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APPENDIX 3 

DEIEBKUiATXON OF mOSU COLGRMETRIGALLI 

Eqaipment and aateriAU 

X* V2$ potassluK ohXorlde aci(ll£L0d to pH Z»$m 

Zm NesaUKr*8 BeagcNat. 

3* 10^ BOdlum tartrato* 

b* 12^ conical fXaak* 

$0 Soction iqpparatua. 
:1$0 DiatiHed vater* 

.4-, 

7« £^pootrophotaneter« 

8» Shaking apparatua* 

9* Bucfaner funnels (5^ em*) 

Froeedars 

1« Place 10 soil in a 125 ml* conical fXasdc* 

2* Add 50 ml* acidified IC^ potassiuia chloride and shake for 

15 minutes* 

3* Filter through fiuchner fUnnel undar slight suction* 

i(« Binse out flaak with 50 ml* acidified potassium chloride and 

pour through Bact<ner fhnnel* 

5* Place *50 ml* of this leachate in a 125 ml* c<mical flask* 

6* Add 0*]|5 ml* of distilled vater* 

7* Add 1*00 ml* of 10^ sodium tartrate and swirl to mix* 

8* Add 2*5 ml* of Nessler's Reagent and swirl again* 

3* Allow to stand for 25 mimtss* 

10* Rsad en speotrcphotometsr using a UlO ware length and calculate* 
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lasrsaaMTKHf of HITRATES COLOSlMEmCALLY 

and laaterlalg 
. 

!• 

2« 

3» 

%ectrQpl»>tO(meter* 

nienol 2, U-dleolphoolc add* 

U R* anaoiQla l^drcDclde* 

I* 

■l::;vu^ -.ri-H!';'* 

»! • 

it* 

$* 

6* 

PetMilua nitrate (for standarda)* 

Nitrate eactracting eduticn* 

Be^ plate* 

v'i . 

•Rt-' •.!•••.■•; 

* ' 

V'i: 

?• 

6* 

Svaporating dishes (3-inch)« 

Conical flasksj 500 al* 

P. Calcium hardroadLde* , V' ' 

10, 

11# 

Magnsaium carbonate• 

IVumela# 

-
'" . 

'.-."■v, ,./ 
' ■ n. .; ■ ' . 

12# Filter paper* -

13# Fdming eulfurie acid, ' / *' ^ 
lit. Concentrated sulfdric acid. 

Procedure 

1, Place 50 grams of soil in 500 ml* conical flask* 

2* Add 250 ml* extracting soljition* 

3* Place on shakw and shake for 10 nLantee* 

U* 

5* 
6* 

A6d ait gram calcium hydroacide and 1 gram magneaium carlxmate# 

Shake for 5 nwe minutes to precipitate the cofiper and silTer* 
lilter^ discarding the first 20 ml* of the filtrate. 

■ • ■ ■ ' ■ 

PX-i' . • 
lyt;; ---' : 

y «■ 
. . ■ 

• 

• . • 
* ■. 

■«• <■ 
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7* 8«t tip A Mriea of aliq&ots (2,$,10, and 15 nl«) of tho 

•iandard nitrate (10 ppa*) in 3rinch porcelain evaporating diehee* 

6. Ifeasore a 10 nl. portion of the filtrate into a 3*iztoh porce-> 

lain evaporating diah* 

Place all evaporating dishes on hot plate and evaporate to 

dryness in an atmoi^here free of nitric acid fames* 

10* Allow to cool* 

11* Add 3 nl« of the Phenol 2, aoid to the diaheSf 

rotating the dishes to insure contact wi^ all saltl* 

12* Allow to stand 10 minutes* 

13* Add 15 al* distilled water* 

Hi* Make alkaline with aammtun hydroxide as indicated ty 

appearance of yellow color* 

15« Transfer to 100 ml* volametrlc fltak sad add water to mark. 

IS* Read on spectrophotometer using UlO wave length and calculate* 

.-y .r,i -


	Thesis55.B52_3.pdf
	Thesis55.B52.pdf

