
ts of r Application on 
Utilization Nitrogen by 

[Hany 
Ill'VI lands In (1)(' most 01 the 

ies and infiltration rates. 
duration, on these "oils has made 

particularl) acute. 
In additiou to «()lllrilmting prohlems ill the area, m'I'I" 

hi leaching, all eel the response 01 (['ops to 

lS which is till' llutricllt most 
ill these soils, 

The dlec(s or 0\ u',irrigat i(ln ill till' han' been lllost tloticc;tblc in 
iOll bee 01 I :,C';ISOIl, till: 

lhe (T()P, :mel 
fields. Ih is 

symptom, ill mic[;.c;tson ('veu 

:\[,h[ of the reportl'd and icniiizatiol1 work 011 sugar 
has bcen designed to detennim: either the ellens of the ,oil 

moist urc to predctermiucd Ien'ls or the ('[Tects of II 

melll llluli()(" Oil ,ug:lr (OlllClll amI purity, SOlllC attentioil also has 
bCCll 10 certain illlClTcbliomilips betwcell soil llIoisltln' and 
icnili/atiou. 

Liuk e\ 1<1(,I1(c (,,,ish, hO\\'(:\,cr. I'<.:bti\ (' to mili/alioll under 
\ariou, (OIHliliolh Thb true of prac, 

the oj 

iou water on utili/at ion or the 
sllga r (Oil t ell t, and 11 ,latus. 

applic;ltioll illi'onllation has 
'rbi, paper presents two scason's data 

stailis alld sugar content of heelS 
and hy nitrogen rate and pla«'lIlClll 

method. 
19H E,,,periments 

Procedure 

were 111 1'1:'):] in thE' 
e;tch trcallHCllh wcrc 
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TrcatHI{,llt Relative Quantity of "i,Her 
:\ulllher Added pel" Irriga tion 

X 
2 2X 

:~X 

The magllitude 01 the quantity "X" \I'a, determillcd Inllli ]l,m l'''I]l()Lt­
tion lllC,ISUlTIllCllts (I) in conjullctioll ",ilh pblll si/e and COlef. lrrigalioll 
frequently W,IS d('(CTlllillcd frolll the qU,llllity "X" :lIltl tIll' lllOistUl'C IT­
tCIllioll characteristics 01 tIte profIles..\11 three Ireatmlnts at a giH'1l sitl' 
",erc irrig:llcd simuluncollsly :11. freyucllcies or l,j tl) 2H days. 

i'\itrogcll rate suiJ plots WLTe established in l:llh. main irrigatioll plol 
b; sidcdn'"illg about Ihillning time. I'lWSl' rail'S \\'('re (;0, 120. lHO, amI 
;l60 poullds pcr ,ICIT of I'\ at lour 0/ the six sill'S.. \1 the lTlll,lill tll'() 
sites, pre-plalltillg :Ipplil;ttiolls of about 120 ,IIHI \:'):') POllll(l s pCI' ,Hf(' oj 

I'\ k1l1 iJeell made so the lillal rates ",ill llOt l()u/orlll to the (Jthn sites. All 

nitrogcn was applied as I'\[{ 10:0". 

Filtc'Cll 10 20 rctcllily-m:ttllrcd petiole, IITrc oiJlaillcd l'(Tiodiclll\' 
fl'Olll (',uh plot for llitrogcll statlls Cy:ilual iOIlS, Two roll'S 2) to :'0 leel ill 
length \\'Crc harvestcd tor yield and sugar cOlltent cl'alu'ltiOlls. 

Rc~ults and Discussioll 
Effects on yield. 

Yicld and irriga I ion i 1l10rln;llioIl lor I ~F)'j ha \'C be('n prc'l'iollSly rcportcd 
(2). Dcep pcrcolatioll losses lor th(' 2X U(';llIllCllt varicd Irom 7 to 20 

incites :tlld for tile ~IX llGltllll'll1 1101ll 1M to :,~I illchcs at thc six loc:ltiolh. 
E\'ell with dcep percolatioll loss('s 01 Ihesc magnitudes. no significant yield 
dcprcssimh were apparcilt. As ",i]] 1)(' dis( llsscd later, lailurc 10 f('lllO\C 

sulhcicllt nitrogen to deprc"" Is atll'iillltul to th(' lact, that lillIe ('XtCS, 

irrigatioll \\,:lllT II':IS apl)lit'd ('arly III the growing season. 

Effects Oil sugar content 

Rc"ulLs 01 s\!,~ar COIl lL'1I t dClellllill:ltions at harn'st Jor ('('[[aill oi the 
19),$ loc:ttiollS arc prescillcd ill Tahle J. i\o 111(":l.slIrablc ellen or irrigatioll 
trealment lI'<ls lIot.ed <lllc! in gellcral only the highc"t nitrogcll.r:1tc rt'slllll'd 
ill apprl'( iahlc dl'prc:-,sioll or t he 'Ill rose PI'l'Cl'lItagc. 

Table I.-Sugar Content at Han est as IntllH'llu'd h) the 1t rigation and :\,itrogcll Rate 
Trcarmcnts for Certain of the 19!):~ LocltioHS, 

SUfrose Percentage l..S.D. 

LOG.ltioll 

------~.----. 

Irrigation 
--­ ---­

X 2X TX flO 

.'\ RaIl' (Ihs./ane) 

1211 18U 3(;0 

(,';'",) 

I'i RaIl' 

Iii.:' 
IHA 
I K.-; 

1(j.I 

IS.') 
I B,o, 

lIi.5 
IH.2 
I~.H 

17A 
1K.7 

J0.:s 

IG.i' ](i,1 

I S.7 IS.7 

mo I S,li 

I'i Rate (lbs./3(1'<') 

I:"I.fi 
17.1 
18.~ 

(Uil 

O.tio' 
0.62 

1:,5 180 24() JoO 

18.2 17.8 17.~) IH.I 18,2 18,2 ] 7.2 0,71 
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Effects on 

are 
the 

III 

level 

had the highest lIit rogen 
DiflcrclJces "TIT greatest at the 
the excess waleI' 

d the 
OIl [rca [mCllIS rcc 
of two lactors: 

nHH gn)wlh 
soil in Ihe 

uitrate movelllCIIl. 

1954 

dc-Iermi nalions (m petiole 
Incls, 

the irrigation 
root and 

III 192>1, threc 
ill the 

Ircattnc!J(s 

Prou:dure 

mear .\IosesrOllduClcd: two 
and OIlC at 
the treatmcnts 

Lake locatiolls, 

Location 1-.'lo-"es Lake 

J 
\-Vasll· 

were 
the 101­

Treatment Irrigation Rdati\'l~ Quantity of "Vater 
!\umbcr Fn.:qucncy Added PCI' nUlL Time 

x 
1 wecks X 
2 2X 

1­ ·w('cks 2X 
2" weeks 

Location 2-:\Iost's La1.t.: 

Tn:a(JIH'Ht 

~unlber 

Irrigation 
Fn'quct1q 

Relati\'(~ Quanth~ of \\'atcr 
Added per Cnit Tinw 

Before 7/10 

I wecks 
2 
2 

"wee\..:-, 
,t 'H'cks 

Afte,' 1//1 ;) 

I tn:cks 
'1\'t:CKS 

Before 

X 
2X 
4X 

X 

,\fter 7 15 

X 
X 
X 

2X 
IX 

The quanti!,' "X" was determined frolJl pan mea;;· 
uremeIlh (I), alld (o\'er. Siucc fixed irrig;Hion were 
used Oll diflcrellt trc;IllllCIllS, of water added at each 
lion \\Tn: determined lrom till' lrequent') and lhe magnitude 01 
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"X" the illtern\ iu The 
froll! soil Illoisture retention ehara, lcristics 
sumpti\'(; use inlormatioll determined. 

and iITigation Oil total.nitrogen level ofI.-Effects of 
al location I, Ibeel 

IRRIGATION 
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3X 
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SAMPLING DATEa.: 
and 011 levels 

~ o 
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....J 
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-
I-
w 
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Z 
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....J 
« 
i­
0 1.0 

i-

r--r ~'f 

ITROGEN 

RATE 

360 
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60 

f -,-,-,-..,---,,--. 

LSD .0 
DATE RATE RXD IXD 

I I 1 I 

15 30 I 30 I 
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was appl ied at three rates each oi four methmls 01 
mem withill cad] irrigatioll piol. The ratcs. ill additioll to the 0 l\ 
were 120. 2W. and cWO pounds of i\ per acre: the placcmcnt methods were 

di"cd·in. ,hallow sidcdres>cd. am! decp sidedn·sscd.. \ll nitro· 
gen was a, :\H,;'\,O.,. 

Fifteen to 20 \'Ol!llg lll:llure were oi)[aiw:d 
from each [01 'j'wo rows, 20 or 
III were halTcsted ('olll.ell! determinations. 

Results and Discussion 
Effects on 

illJOl'lllatioll for the 1!:l:i·] experilllellts has iJeen 
Y iellls wen: nn;dfcncd uy exec,", 

waLer at the Toppcnish ]Ot:trioll. \\'hi,11 I'c«:iI'cd lhe "IIllC three 
treatmcllts as were IhCd ill I !J.':l. 

The ph,hCS of the remaining two locations were 
the dlcch of higher r:iles of ami lo compare 

season ,Iud late-season ilppliealiOlh of exec" \\:Ilcr Yidd data for lhc:>e 
1\\'0 !mallon;.. (I :lrc III 

.\farkcd rc(\uuiollS ill at 
both lo(:ltiOll>. Failure 

failure locatio}) III 

10:')<1, sillce uo 

30 
w 
a::: 
u « 25 

a::: 
w 20a. 
if) 

z 
o 1!5 
I­

010 
..J 
W 

>­ 5 __~ 

o 120 240 

NITROGEN 
360 

RATE 
0 

(LB 
120 240 

PER 
360 

ACRE) 

f'igure 3.-Efiecls 01 
two locations, 19!H. 

and rate on of heets at 

LOCATION 2 
MOSES LAKE 

IRR. RATE IXR 

I I I IXR 

I 
EXCESS 

FREQUENCY 

x • 2 WKS.-­ X • 
2X 0 4WKS.--­ 2Xo 

~~__~3~X~~____-L____-L__~~4~X~X__-L____-L____-L 



This behavior muld be 
was Cl\ailable ;"It thc ralCs. Frolll 

a 
limited the 

18:) 

Yield retiuni')[lS 
rales of 

fro III excess Willer were grea tel' 
at low rates lhall al 
smee a exec" 01 

the crop could accumulate 

fro III the root zone 


of the appl ied was 
the 

still ill tlie ammoniacd [orm when 

:\u apparent moisture respollse was Hoted between the 'woo and four· 
week at location I. 'I'hi, indicate,.; a in the 
loca lioll ') data, different were used ,It this locatioll ;!Iso, 

Yield of I1t'cts for Thee Localions, 1954. 

This 
mellls 

;I('c()unts [ur for on the treaL· 
late exec,s 

Placement elferts arc shown 

howcn':L disced·in 
mcthods 01 aud :u 

1:\0 
At locati()n I 

inleri"r to the other three 
\\'as 

These dilkrcllccs in bch;lvior arcto the sidcdressed treattnCllb. 

Yield (Tons PCl' AnT)' 
Plan'tncnt 

J\lcthod Lo<:. I~Mosc, Lake Toppenish 

Plo,;.'cd~do\\·n 

Di:-,ced·in 
Sidcdrcsscd, .-:hallo\\ 
Side-dressed, deep ::!s.o 

ll.!.I 

treatments. 

al1ribuled to dill'crclIccs III water retention dlaractcristics 01 the 
The soil at. locatj,m 2 and well·drained, whereas the other two 
were shallow, stntt ified soils at low tensiolls 101· 

au:umula 

isolation ,,'as 
soils lor the shallo\\' whereas silch accullluia 

the well·draincd soil. 

EHects on sugar conlenl 

Results or sugar (outcnt 
\'icw 01 the 

thesc cHens, 
J\Joses Lake location 1 and the 

dnel'min:ttiolls arc 
dIn:!:' Ilotcd and (Oil, 

1'01'data 

COlltCllts werc 
rates. Pronounced 

Lake Iocatiow,. 

alld the carlier 

at 

apparent at the two 
sugar cOlltcnls rc,ulted froll1 C'xccss waler 

l] r:ltcs, a red uccd 
Failure 
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J. 

Z 
W 20 
U 

190::: 
W 4.-EffeCls of nitro­
0... 8 gen rale and on 

sugar contenl of beels at har­
I- 17 veSI for Ihree locations, 1954. 
if) 

W 
20> 

0::: 
<1 19 
I 

I­
<1 

I­
Z 
W 
I­

:! 

5.-EHects of nitro-Z 
0 
U 

0::: 
<1 
<.? 

;..-;:::J 
if) ? 

::..r­
240 360 

:;;
RATE (LBS. RAT E (LBS/AC) t;:; 

~ 
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4 X , 

16 

17 

16 

4 

2 

0 120 

NITROGEN 

z 

if) 

<1 

Z 

~ 
a.: 
a.: 

12 I , 
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/ 

X • / 
2 x 0 / 
3 X. / 
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I 
IXR RATE , 

/ 

240 360 

N TROGEN 
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Thelor the tll'O 

th(he 
tell 

determined portra v 

VOL, [X, :'\0, 
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2 )( 0 

III 
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6.-Effects of 
rate and irrigation on nitrate­

leyel ill beel petioles 
from the place­
ment at location 2, 1954. 

0 

0 120 240 360 


NiTROGEN RATE (LBS.! ACRE) 

Effed, on plam 

Results 01 nitrogen 

i\Jarkul ruluctiOlh ill nilr;lll' COI](Clltralioll resulted frOlll the exces, 
water applications. The 
scason. "llOWll ill ii. 
most crilical with to 

At location I, the nitrate COl1Cl'lltralion was higher in the 
from the irrigated at the four-\\'Cek Jrcqllellcy than 11~0I11 

;ll two-week illiervals, Hox\'(.'H.'/', this (ondilioll GIIlIlOI 1)(' :is,sumed 
to hold true for the entire 
nitrate cOilcentration ill the pblllS 

cOllsidera),h below that of 
were taken ""ell to 

ments, I:'urther, the nitrate levels 
(he lOtal uptake the treatlllents, 

H owcvcr, the lact lila t lhe xI'ell aiJmc the ailieal 
level on the lour-week 

ilJ!('l'~tCli()ll In!! 
were 

i\' irratc dUenlli 11,11 iOlls lor lhe d isccd-in appl iC;l liollS ,It locat ion 

showed the 11 i I rate len;1 I () he as or th;lll lbal oj the 

tile 
arc 

dlcns 01 
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dOWIl 

determine the for 
bet ween 

OF nH~ A. S. S. B. T. 

However, it is to 
treatlllents from the material 

placclIleltt Illc:t!Jods ClllllO( 

Summary 

I. 

la te·seasoll 
grcalcr at 

did not allen 
ratcs than 

were 

~. Lower yields obtained on 
wa., disccd-in thall where lhe 

dressed. On ,I well-drained soil. 

shallo\\', stratified soils where 

fllc [nIUC1iolls OiJl:lillCd 011 the stratificc! soi Is are hel ieH'd to rcsul I from 
surface isolatioll of watu and 
at the soil sudan;. 

Sugar cOlltClll at harvest was 

exccss Wil tcr 
This Iunhcr 

lilat e\en latc-sChon 

highel Oil 

than 011 the control 

sugar {OIlICllt to 
o[ the planb 
III a \' 1'('111O\'e 

to 

han'cst. :md suliicicllL 

llealrnClllS 

rccei\'ing irrigatioll 
treatmellts. rates. Latc­
scason somc 
:l1so. 

U!Illl:IH. 

4. lnels ill 
carly watcr :tpplicatiotls and. 
late ill tlie "eaSOIl. III I execs> 

of ,llallow ,ddcdresscd 
l~(vl 

oj nitrogen by dillcTClll lllnl\ods. 

reduccd 
a ppl ica (iolls 

to ilHn:a:,c the 
\-vas 
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