
Some Effects of the Application of Urea on
Amino Acid Composition of Johnson Grass
...80MA8 II. 8t'BLITT THO_AS A. lIeCOY, Tile SuI.el ....
!f.... F.......... An ....

The ,"tet of u... ud nUrGien fertl1lserll, when ueecl u top drealq
OR ha1 cl'OP' ha. beeD 8\udled for BeYeral yean by "ergulOD (J). It ...
fOllnd that. wbn a top 4....IDI of nltrocen fertiliser wa. applied 7 to 10
da7a before bar",UDa. It wu poeelble to IDCreaM tbe protein eqQtyaleal

of tile ha7 b1 appreciable quantities. In all tnlltancee the Btudl. wert
UlaJted to the aheorpUoD of DluOPD by the roots.

Szperl...ta baye been coDducted receDUy on the appUcabUity of
.....,... Dltropa fenUlae,. dlreetlJ to the .eayea of plaDta. SIDee mOIl
attrot- fertnl8en are e1eeuolJtM. hea'Y7 applications w111 b1lJ'D lite
..... u.... a Iloa-electr'olyte. eaJI be applied ID limited qll8lltiU. ,,'It'­
Mt lDJ'ariDI the pluta. J'laber aDd Cook ( .. ) baye .hown tbat area be­
.... Ne'D7 a'faOable wbell .,1'Q'eCI OD tbe ...... of apple t...... SIDl ilar
W01"It ........... canie4 oat OD w..eat (I) aDd eottoll b7 Statea . f.·
".. won tIeIerlbld .. thle Japer ... ......ed to atu47 lbe rat.. fA
....... ., .. aDd Ita eu.et oa the amlDO add eoDteat of JoJu,­........,.
'.., ~.u.
,: .. .. . . dII

L.:,"" .I....". .......-.. wa t .... IJ'OWB ID,
............... fwtUIM4 Willa, alvate tIaree weeb bt';ort
........... ·or ..... to. tM...... TIle una ..atIoD .WU af1'IIe'l :............=r.:- .of ............... .,....... Tbe COMlIIl 1•

• ":.... .... 1" aII1IIraaBa per auuUter. It -JIIl



ACADI8fT·.or' ICIlINCB POR It11 •
IpreadIQ tile d.ropa onr the surface of the leaf Increuecl the rate of
a~" It wu 41ftleult to apread the COIlC8llvatecl .... IObaUOIlbeeS.. of Ita hleh II1lI'face teIlIlOL ThIa.... oyvcome by wetUDc t1ae
leaf nrtaee with· a 4eterpnt before the appllcaUoD. of u.... til til..
SaIlaDC8 Drett Wall the deterpDt ueed. The humidity In the .....houe
... kept h.... to reduce the rate of e\'&poration of the urea IOlaUOD. WheD
tOO rapid eYaporatloD occurred, the rate an4 amount of ablorpUon were
redaeed eoD8lde~blY.

When the leavea were ha"eated. the urea remaining on the leaf WU
removed by ....h1q with dlaUlled water. The leavee were compoeited aDd
dried In the onD at 1050 C. for U hOUR. Followlna thta. they were allowed
to equUlbrate with the mollture In the air. The lamples were wel,hed
and ground to a ftne poWder In a mortar and pelUe. After hydrol,..l.. the,.
were analyzed for '-glutamic acid hydrochloride. ..threonine, '·ftllne.
'·metblonlne. '·laoleaelne, Ilyelne, and l·leaclne allnl the IJllerobtol~lcal
...y method of McCoy and Wender (6). For the determination of the
amino acids. a 60G-mllltgram sample was hydrolysed by refluxlng for 18
hours with 6 normal hydrochloric acid. After evaporatlnl the I&.....t
part of tbe acid. the solution was filtered and neutralised with ammonluUl
hydroxide. The urea content of the plant lample and wub water WI.I
determined by a modified procedure of the Aaaoclatlon of Ortlelal AcTI·
Mlltaral Chemllts (1).

Two milligrams of urea per leaf were added to the JohnlOn lrul.
The leaves were harvested at the end of 1, 2, 3, 4, 6, and'!1 hours, aDd the
area content of each Individual leef determined. AI can be teeD In Fllure 1.
the It'Sf began to abeorb the urea at the end of 1 hour. During tbe ftrst
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PROOBImINGS OF TIlE OKLAHOMA.

......... there ".. • poadaaJ incr.. In tbe amount of a_rpUon. After
aM IoutIl JaoDr. Uaere .... deeldecl Inereue In the abllorptloo of urea.,
DtartaI tIM ttaae Satenal from & to 21 bourl 10 wblcb DO leavea were bar.
tWMd. tIM CVY. allow. oaly a aradual 10crea8e. A comparison betweeo the
... an4 H-boar treatllMllt lodle-tee! that ooly a yery email additional amount
of .... ... abIorbe4 alter 24 bou.... The reeult. are llated 10 Table I.
It C&II be Ne. lbat 7.28 mlJlllT&m. out of a total of ".0 mUlIgrama of
.,. applied ... not abllorbed at the end of 24 bour.. After 48 hou... 6.•
mill........ remained of the U.O mUlIlT&m. applied. and after 96 bour. 5.$
DllIIlan... remained from 38.0 mllllP'&mll of urea added.

Moet of tb. urea tbat .a. abeorbed did not remain In tbe leaves.
oat, '18.. per cent of tb. urea remained at tbe end of 24 hours. 13.0 per
CIIIt aft...... boa.... and J.4 per Mnt alter 96 hours. At the end of 96 boun.
8•.1 per cent of tbe urea added could not be accounted for.

n .....ult. of the amino acid analyses are lilted in Table II. The onI,
alplfleaDt dIU......ee between lamplea wal tbe glutamic acid content of
tile J4..bour treatment. Tbe treated lample wae definitely blgber In
"utaml" acid than tbe untreated Ample. while in the 4S·hour and 96-hoar

TABLE II

Tht! Bfff!'·'. of App'J/'nll Urea on 'he Amino Conl(',,1
01 John,on (irdu '"cII:'!"

AIIUfO At'I,,' 'J-oI.t:TUUC 1,·V,\"'~t: GI.\·CIXt: J.·TIIRW~I~E
TIM.' Ta•.\T~t.~T .\C'JI) He•.-..---,-_.-.,. .......~."'-~ ." . ~ - -"- - ... - ._-~

~.~.

14 bra. Untreated .386 .133 .112 .082
Treated .516 .140 .105 .090

41 !art. Untreated .320 .116 .096 .068
T....t. .367 .132 .112 .082

•• b.... Unt....tH .375 .126 .108 .080
Tnated ,380 .128 .112 .085

Atill 1"0 Al·U... •
Tnnc' TIIK.\TMI~T 'rtMOl.E'·CI~t: L-Lln:cll'CE L·METH 10l'f1:f1
___...____._, ..... k-'O'.,_.', .... _.'

"'-.,......~~------_._---~... _---~ -~--~-_. __ .._•..._---,._---,.-
.200
,212
.180
.200
.190
.104

.041

.044

.0..0

.HZ
,0010
.H4
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PROCDDINGB' or' TIDI OALAiB0II4

~ ............ to .. DO .ppreciable dUtereaee. There ..... 1001•
........ dial tile otber am'" aeIda ID the treated MID'" ran IOIIleWllat
...... t ..... bI u.. aU-ted ..,... bat .mce tllere were aot Aftlelent__=to be u.Wd ItatllUeal17 It eouJd DOt be eonaldered Ilplfteanl
It _UoacI that the ...e ...ple whieh was ~h In .lutamlc
MId aIIo Is 'sltJ'Opl1.

CoKCLV8JOK

Ja • 1tod1 OD. tbe rate of u.orptlon of urea and Ita etCeet on the
..... add eostat ot JoblllOD pua, It was fouad that the lTeateat per·--tac- of ..... w.. ablorbecl la the tint I.hour period after applleaUOIl
to tJall.... After tllat time there waa only a aUgbt Increase In absorption.
It .... tm,..lbJ. to aceount tor aU of the urea wbleb waa applied to the
..... A".,.atl, tbe urea ... tranaloeated rapidly Into otber porUoDl
01 .... pluto J1xeept for Ilutamle acid, tbere was no appreciable dlfterenee.a amino acid eontent of tbe leavea at tbe endot %4 boun. Tbe glutamic
-.eN eon....t of tbe t....ted lea,," was 33.0 per cent hlgber than that ot the
OOIItrol. At tbe eDd of 48 bour. tbere was lOme IDcrease ID glutamic acid
_teat: bowever, tbla was very email at tbe end ot 96 houra. Since
IDGet amlD.Uou oeear In tbe roote of the plant. the urea would bave to
.. trauloeated to tbe roots If tbe application of urea I. to Increase tbe
prot.t. eonteDt of tbe plaDt.
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