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Nutrient Ratios, Sufficiency Levels, or Both?

By Nat B. Dellavalle, CPAQ/SS -
Delsvalle L sharatory, lne. =

I nitreed Liet lan
wmeofsolamhee B pedet-
ing fertilcer mapore Two ap-

proaches wide ly used m Morth Amer-

ca for pedicting fediler ssfome
ofcrops are sufficency levels (S1),
and basic cation safuation mtios

i BCSRY.

The 5L appmach assumes that
ame certan kvelb of pant nuitens in
aol that can be defned a8 optimum.
Balow the SL (the soll Bal value cor-
res ponding o 8% o 80% of maxk
Fruemn yisld, crops will s pond o AU
trient appication and above the

crE will not mepond nutnen addi-
fon. The BCSR appoach & Eeed
on the concepl that maximum yiekds
cananly b schieved by creating an
ceal rato of cakium, magnesum
and potmmsium in the sois sysiam
(Rahm, 1889),

What is the tess of each ap-
proach, and how hes each Bied
when fesed?

Bases of 5Ls and BCSR
Approches.

Sls are dewe loped theough fer-
flizar mie riak conducedonsoik o
estableh a mnge of soll tes t values,
Tiekls plotied against soll el values
o umsd o detsmins | res pons Ne-
moas is cofralated with soil toat

value, and o estimate the 5L

Bear and athes first pro posed
BC 5Rs. Based on greenhouse tn-
als, Bear estal (1945) s vogested 1hat
in the deal sail, Ca, Mg, K, and H
showd ocoupy B5%, 10%, 5%, and
0%, ofthe calion exchange capac-
iy, rea pectively. Graham (1050,
suppo fed this . indicating that the
optimum balence B T5% Ca, 0%
Mg and 2.5 to 5% K, but that ranges
could be B85 to B5% for Ca, 6 o 12%
g, and 2 o 5% K.

Research Comparing SLs with
BCSR
IinShio, Mclean, eial (1883)

adjusied BCSRE.  cotinged on page 2

INTEGRATING FERTILIZER AND MANURE NITROGEN SOURCES

By Amber Moore - Universiiy of Idaho, Twin Falls
Reseach and Extension Center, Twin Falis, (D

Tnamﬁaﬁﬂblrnagmtn nitrogan fertlzem ino a
e e e & pplication progemm, we ecom me nd bk

owing four key sieps;

STEP1.GET AMANURE'COMPOST TEST DOMNE.
Ma nume varies wide ly from one pile to the nextdus
o faciom that include feedsfock age of manum, catle

type, bedding type, numberofturne, pile tempermatue,
and dary management practices. Forexample, ina e
ca M eom poat applieation study s ol eat K el in two
s P rmie bestom vaned signifcantly, des pite the fast

han clairy oo mgoat from the sams composling fac ity

was appled of the same mie and time (Tabe 1), Aftes
closar impacion. we noticed that the field that re-
sponded simngly in & ms of s oil

Epntinged o8 page

Table 1. Sall test K [ppm) diffefences, as sffected by compost K confent and rate {four replications
and RCBD deslgn at both locations) (unpublished dats: Falen, Hurter, Minder, and Moore |

Compost Rate

Camas
(tons/acre {compost had 40 Ibs K;Ofton  [compost had 28 lbs K D/ten

1]
5

0

g2
121
151

121
144
148

‘WERA-103 i e Wos b Extension/Ed umtion Region Actvibes Nulient Menagement and Waler Oushyy commiffes, com-
f univerzibes. public agences. and prival indusiry,
Head Edior—Amber Moo, Uinhe ity of Idahe; Guest Edior-Jamas Walvorh, Unbers iy of Arfzona
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Owver fouryeams yelds wems ot elbied to BCSRs. They
concluded that, “The resuks strongly swggest that for
maximum crop yel, emphase should be pleced on po-
viding suficient buwl not excess ive kvel ofeach besic
calion mter than attempling to atiein & favomble BCSR
which evidently doss not exist®

I e bros ka, fortiles r eco mmendations using
BCSRs we m compared with those fom Sls, Owra
nine year pariod, BCSR msed fartilzer moomme nda-
tioms did not produce yie ks significantly d fferent from
Sls bat the cost of implememting BCSR based recom-
mendations was much higher than those based on Sks.
(Macnet al., 1982} They concluded that cation bat
ance neoil B not an essential consdemtion inestimat-
ing erap nuirem peeds... " and “he nuirent seffice ey
appmach o ol Bating, when sdeguats by calibreted,
pombes the sumsst method of schieving most econamic
yin s while come fing non- mhswable feso ulces and
presafving efvionmantal integ rity.”

Atatoif the same time, Liebhardt (1981), working
on Delbware sois appled four K. Wide ranges of mics
of Caand Mg did not influe nce veld as long es soil pH
waa ina satefaciony mnge. Mo responses to K fertilzs-
tion wenm obEined.

Simeonetal (1979)conducted trake in Wieconsin
adding gypeum or Epsom saks o two sole. Both sols
contaned sufficent Caand Mg besed on Sls, Ca:lg
rafios ranging from 2.28 1o 8.3 had no impact on alfalfa
orcom ye ks, Similarly, Sauoy (2007 L. using high yeld
South Afrcan com data, found no cormEtion etwean
yieid and Ca:Mg mtios. And WMcGahan et al, (2008
found thatexteceble Ca wes & beter predicior of Ca
avallebility thanwese Ca:lMg mtios in serpentinite Cal-
fomis soilk.

R him and Somereen | 1985) epofed that adjusting
Ky ratios did notafect com yiekds in Mabmes ke
Johnston and Karsmanos (2005) reported that nsix
triak in the northe m Ceaesl Plalm onsoile with s ufficent

K. concentrmtons, but lbw K satumton @ oe mages, no
significant barlay of wheai yield nomases resulied from
adding K.

Sevens et al. 2005) studied the effect of calcie,
dolomite, gypsum and Epsom salt on cothon yie ks and
found that yields incmeased in response to pH adjust-
ment, but that the e was no efiect of changing BCSRs.
Theystaed, “Under the soll and & meironmemal conds-
tiome tested in this mesarch the BCSR concept did mot
& how any meri for managing cotion feniliy on wall
dmined Dalia soik.”

r':' PFPAGE 2

Conclusion
Reseamhcomparing the BCSRand SLap

poaches am clear, pants are much more se neithe o
actual| cation levels (ultimaie ly © soll solution che mical
activities ) and nod the ratio inwhich cations are pressnt
Suffcency evels ar superor b Bse cation satumion
ratios for predicting economic i fdizer res ponses
Thanks o James Walsornth, PhD, Professor of Sall

Science, De partmant of Soil, Waer and Envionmenial

Science, Unive iy of Arzons Drassstance wih edi-

ing.
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Integrating Fertilizer and Manure Nitrogen Sources, cont frompgi ©ASE?

teat K had almost twice the conceniratonof K inthe com-  wreebe and readily mineralza e M compounds (amino
poat compared to the com post applied to the other feld. acids, urea, NH,", une acid), such as pouliry lizerand
The finding senved aa a clear mminder of the iImponance aswine manu e, will Bease plant evala e N forms
of teating manum for nuiFEn contant (ammanium and nittate) rather que kly, Alernathely, 44-
STEP 2. UNDERSTANDING THE AVAILABILITY OF MI- 4% of the N in manure from mminant animak (besfand
TROGEM IN MANURE dairy cattle), & instable oganic M forms which can take
To unde mtand how to integfate manumes and fertliz- several years D decomioee, Calle manum ako contine
afm, &is imparative to firet undermstand the nurent value of significantly mome lignin than chickenor pig manus (Takbe
manure as 8 nutrent scuce, One facior that hes a majpr  3). Lignin B an extremely stable oganc compound and
influence on N availabilty from manues B the chemical wvery difficult fo decompose, contnbuing the ower plant
formofomganic M (Takke 2). Manues containing prmasly  availability of N from cattle manuse.

Tabls 2. Composition of organic N compounds in manures from variou e snimal species. (Haviin ot al, 2008)
Animal species  Amino acld Urea NH." Ure acid Other {stable arganic N)
Paultry r 4 2] &1 1
Baef k] 0.5 Q 44
Dairy ¥ ] 0.5 a 49
Swing 51 0.5 a 22

Substrate Lignin {%)

Table 3. Comparison of typical lignin contents of W heat straw B0
wariou s manures and wheat siraw. hiipl Cow menus 8.1

oMb oet cis comf elled il calc/Ban 6 himit i
Chc ken manure 3.4

Fig manum 22

A useful bol brestimating M avallability frem solid manues and composts B the Oregon State Univesity (DSU) O
gank Fertilzer Cakulatsr (available at htip)s malfarms sregonsEie.educakulbair. The 05U omganke & nilizer calkeulalor
aliows Omegon growes fo pedict N avallabilty fmm man e, compoet, and otheramendmeans bsed an Mand dry mater
core . Another ool & (he calculstor imbedded in the extension artels " Estimating Plent Avails bs MNtmegen frem ba-

It eod i e o Lo o e e e ed Wica tailo ta /e MBS -0 Ffl), T he Nitmgen awailabilty cak uleior takes inlb ac-
counf ammaonium content of the manum, iIncofpofmion timing afier manume applicaton, and releass of N from mam e
applcaton 1-8 years prior, Ths cakculor can = of geat use on field with a hsiory of manure applcations, and can pro-
vide a good estimate of N relesse from manumes and composts,
STEP 3. PSNT 50IL SAMPLE

Finally, if M conent infformation & not avaibbk o the gowear, or for theee lboking for an alernatve to the cakulator,
wie mEcomme nd conduc ting 8 second soll samplng for ammonium and nitreie at the ime that poEtoes are just beginning
1o flower In your asea, orwhen com plans am between B and 12 inches tall. Thie B often efered © & the PSNT (Pra-
Sidedress Mitrale Teat). The dea behnd this & thatwarmer fem pemtues frem Aprl o June will ingger N mines leation
in the soll, which relesses planiavallbble N from the ofrganic N compounds in the sol, Whik N minemliEation continues
into the waimest months of the growing season, plant N absorpliion mies will ako most @ pd, and plants wil take up
avery bit of nittate in the soil, so vou will o lbnger be able to see” the minemlzed M ina soil est The sardyssason PSNT
soil test can halp ywou fo determine how o manage N-se@onapplications of M,

STEP 4. DETERMINE EXACTLY HOW MUCH SUPPLEMENTAL FERTILIZER IS NEEDED

W henapplying Brilzes to manused fields, | is impotant to determine exactly how much feriizer B needed, other
wiea it & likely that the fartlzer will be under- or ove r-appiied. While this can be calculsted by hand, online fools like the
Minnesots Manure Caleulstor | hittpo a1 che ne ion wmon. e wisgric | i e iman ure - mesneg emein tand- i -0 us iy me nue-
appleatonfcakulator) can helpgowears o guickly and easily estimate how much fertilzer B needed o supplemant & ma-
nure & ppleaton. To e the moat seeumis satimats of fnilizer amount, be 2we lo we your own NPFK walves snd esb-
mates for N svalsbilly. Eslimates s uggeated in the calkeulabor may be dmaically d fersnt fom the manome thal vou s
warking wih, and cancauwse you 1o undsr- or over-a pply fo rbzer.




Leaf Sampling and Interpretation, and
Nutrient Budgeting for Almond

By Pairick Brown, Sebaztian Saa, Salful Muhammad, and Biake Sanden — Department of Plant Sciences, UC Dawvls; ini-
wersify of Calfomia Cooperative Extension Kem County, BakersiTeid, CA

INTRODUCTION
pimizing fefdces ntmogeneffcency requies viable methods to monior field nitlogen status and an unde
standing of tee demand, Hetoncally, almond nutre M status hes been MonBored by companng eaf sem pes
colecied inJuly with establehed standards. Colecion of kaves earder in ibe season would more b useful how-
ever, for making current year manage mem deciions.

Efficientand profiabe nifrogen application demands that nitogen be appled at the right e, the nght time,
and in the right location. To achieve these goak knowlkedge of the timing ofcrop nutrent demand, and the elation-
ship between yiekd potenial and demand must b establiehed.

Ourgoak weme io develop early sesson sampling srategles o guide cwrent season nifmgen Manags meni
and o derve annual and bng-lerm patternes of almond nutrent demand and uptake and the e lstonehip o fertd k-
izer applcation and tree yeld.

MATERIALS AND METHODS

Inone swudy, four field sies inB B 10 year ok "Nonpame il almond orchards of good to axce lemt produs ity
wam sampled for 3 years, Leal and nit samples weme oo lBcied fve times annually, fom full lsaf sxpaneion b har-
vest, Dol wem used b develap models o predict leaflesue changs over the sesson.

Ancther experiment conssied of four rates of nfrogen (125, 200, 275 and 350 |bac), supplied as LIAM 32 and
CAMN 1T, with 2076, 3%, 30% and 20% of the nimge napplied in February, Aprl Juns and Ociober, mepectivaly,
Laaf and nut sam ples wame collected monthly and analzed for N, P, K, Ca. 5. Mg, B. Zn Cu, Mn and Fa

RESULTS AND DISCUSSION
The maulls ofoursiudies indicate that early ssason eaf analis can be used for nuinent manegs ment pur-

posas. Figufe 1shows the miem of baf nitfogen change thougho | the season, We devel ped and valdated a
model | LICD-ESP) that utilees nutrent fato analss and criop plenology © predct expecied nuFent status n

et of pagr §
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Leaf Sampling and Interpretation and Nutrient Budgeting
Almond continged 4

July besed on sarly season Baf samples (avallable at hitp )/ ucsne sdu/s bes /sl
Crop Nudent Shiw and Demand Patick Bwin/). The Excel model adjuts” Aprl sampling so that resulls
can ba interpmied with July sampling pe fod standards,

We have derived & standard protoco | to effectively evaluste orcha d nutrient statm, This minimum protocol

assumes that one annual sampls B colecied peromrchsd (mproved manags mentcan be atial ed by ta king add-
tiona | samples, eapecially in areas of bwer pmductivity).

L Colect baf samples & weeks after ful Boom Bor Apfl sampling. of o standard lade Juby
samplng fims,

L Colect one samplk f your ochard B unfom in erme of yeld Avod frees with obviows

preblems (e sk feas ),

Collect mulipe samples (se peraie ly) f zones of vaned poductivity are present

Colect kaves fom 18 to 28 tees, sach at kast 30 yards apan.

L Collect kaves fomallsides of each tree from at least & © 8 wellexposed spurs 5-T feet from
the ground.

L Send sampes tothe lab and ask for a UCD-ESP amalse (for Califomia bis)

L
L

Mitmgen accumulation in the frult Inceesed from fruit formaton in eardy Mamrch through harvest and was
80% complede atshe |l hamdening (mid-Juna). The amountof M removed in frut incressed a5 Napplied in
creased fom 125 10 275 ke M per acre, however neither yie ld nor N removal increased significantly when higher
rales of Nweme applied. On avwemge Nonparil rmoved 88 1B N 80 = K, and & ke P, whemas Maontemey -
micrred 85 lba M, T8 Iba K. and 7 = P per 1000 Ibof kemel yeld equvalent. Mole: these nuirent remeval mies

amcaulsed on the ek of the nutien preasnt inall frul pees (holl, shell, ke mel) regured e 1000 (b bemel
sk,

SUMMARY

Chur meearch suggests that almond N management can & optimzed by conducting an eary season keaf

amalse o detemine cumentand predicted setus, estimatng cument yield, and applying M according o demand
and timing of nurent accumulation in fruit The fol lewing srategy B moommended:

Baze fertlia tion m e on realisbic orchard-epe oilic yield, accouwnbng forall N ing vz and adiusiting n re-
aponse o spang nutrien tand el esimales.

L Maka a presesmon Bedilizer plan esed on expected yeld, less the M in Frigation and other
inputs. 1000 | Berne | & moves approximate ly 85— T0 b M.
L Conductanearly kaf analysis.

L In May, mview leaf analyse mesulls, vpdate your yield estimate, then adust ertilzation for
remaindsr of sesson.
Time appleation o match demand inas many s pit appleatons s fessibe
= Apply 2% of seasonal de mand afier eaf ow
= B0% M uptake occumn frem full eal out o kemel fill

Apply up o 2% hull apiit o Immediately post-hamnest | trees anre healthy and § hanesed
vyl indcaes an unmet demand,

Mo that no orchasd B 100% eficient in we of applied ferilzers, therfore fertlzer M mEs
muet e adjuEled accomrdingly. Inawel-managed omchard a ferilzer aficiencyof 70% s

poss ble, thus cakculaiesd M appleation miss shouk be mukipled by 1.4 to derve actual ferilzes
M mquirsments.




By David Bryla and Oscar Wangas = USDA ARS Corvallls
and Oregan Stale Univerally

F el triak at Omegon State Uniwesity evaluaked ni-
tmaan fertilzer practices b highbus h blesbarny o
dantify the optimum fertilizer source, @B, placemant,
and timing for dip fertigaton. Mak bon s ity clay bam
was acidified to pH 5.5 wing & emental s ulfur, and
Douglas fir sewdust (3 - 35 i) was incorporaed 8 in.
dee p prior to planting, Plank wes plamed 25 x 10 f1,
aprton 3 tod-fi, wide raised beds, and mulkchad with 2
in. of savd ust

Tral1

‘Bluecmp’ blusbermes ware fefileced with ©ur sppli-
caftion methods (s pht Brtigation, weekly fertigation, and
two non-Erigated teatment), and four rates (0, 45, 80,
135 s Mac peryvear). Liguid uea (200-0) was inected
three times from April o June for s plit fetigatione ar in-
jected wee kly from leal emegence in mid-Apil 1o begin-
ning of frult preduction in late-July, Nan-fetigated treat-
mants wem s rilzed with g mnular ammo piu m s ulfals
and inigated by dripof micmeprnkiam.

Weak iy uma fartigation produced mote growth n
years 1 and 2 than s plit fertigation of non-fertigated
gmanularammonium sulfate. Fefigated plants eguined
more nitrogan (= 135 ks Nac) to reach maximum can-
opy coveror plant slze becawe much of the injected
MH- N wound up betwesn the young plants whes it was
unavallable for oot uplake, unlike gmnular fenil zer
which was applied near the se of the plants. e nulasr
fefilze r produc ed highe r lsaf and soll nifegen concen-
trafons utako high kvek of plans salt simes,

Tral 2

‘Earklue’, ‘Duke’, "Bluscrap’, 'Draper, "Elloit’, and
‘Aumim blusberiss wenhe ferligabed wee kly (mid-Apnl o
mid=July) with two drip tubing ek, sach 8 in, fom
plans on opfosite sides of the ow, ora s ingle late ml of
KISSS (Kapilary |mgaion Susuface Swiem) ape
(KISSS America Inc, Llongmant CO) near the base of
the plants. KISSS tape & constructed with a gectextie
fabric o detibute water moe eve nly than comentional
drip. lrigation lines. on top of beds, wes covesd with
sawd et muleh. Ligud ues wes drip-applied st 00 o
180 | Nac, KISSS &t 180 lbs Mas, snnually.

Asingle lteral of KISSS tape produced the same
or higher eaf ndmgen kvels than o drip lines inyear
1, resulting in lasgar plants in "Ead iblue. " Bluecrop’,

FPAGE &

NITROGEN MANAGEMENT FOR HIGHBUSH BLUEBERRY

‘Elliatt’, and “Aurara’, likaly due to the position of the dip
lines, With KISSS, ntmgenwas applied ¢ baer to the
plants than it was with drip By year 2, howaver, drip
produced higher eaf nimgen bvelk than KISSS, whan
180 s Wac wes applied, and resulied in litle diffemnce
in plants e of pruning weight Pruning weights wara
a0 similbr between low and high nitsgen drip treat
ments by ywar2.

Tral 3

“Dfaper” Husbeffies were planted with 12 fertize s
tmatment . Gmnular ammonium sulfate B0 lbs Mac)
was mied into the soil with sawdust prior to planting,
excapt in the no ‘pre-plant W tsaetmeant.

Liquid uma B0 ke Nac annua ly) appled wee kly
from mid-Apnl to late-July in teatmants 1-4 through

1) ome dtip ine pleced near the basa of the pants

2) two dnp bnes, fmed 8 n. on either side of the
plants

3) two dnp bnes placed mesr the e of plents
intially but moved 8 in from the plants in wear 3

4 KISSS tape

Other il izer teatments wens:

5) Fertigation with urea sulfurc acid (20 Ik MNac)

&) Two split-applcations of granuler usea (10 I
Ma sach) in Apsl and May, then wee kly liguid
umea injectons (total 90 b MNa)

71 Ome appleaton of confrolied-relesse mlymer
coated usa (54 ba Mac)

8) One appleaton of confrolisd-relemed uea fol
I by wes kly liguid ursa injections in June
and July (54+36 |bs Mac)

@) Weakly injections of 10-23-0.1 with oganic
acds (80 I Mac)

10} Weakly mjections of 10-23-0.1 bt witho
oganc acids

11} lde miical to #3 but with no pee-plant M

12} |de mical to #3 but with fertigation extended

- Se e miter

Dinp lines weme pleced away from the pants in
tmatment fertiloed with granuarorcontmlied-ekase
ures and near the plants inteatme s fartigaed with
wres s uifunc scid oromganic scids.

Afteryear 1, plantdry weight was geatest in plants
fe rigaied with agane aclds or ues

cratineed on page 7




sulfuric acid and bwest [regardiess of ferilizer source)
in plants with two drip lines fed away from the plants.
Pre-plant namge n ferilzeror late-sesson nimgen had
o effect. Afer year 2, onganic acids poduced ihe larg
eat plants, primarily due preducton of mofe mots (Fig.
1), Wik was bweat in plams fertigaied with urea sulfu-
mc acd or ferti loed with co mMrolled-feease fertiloer fol
owad by faftigation,
We mecommend:
o  Two driplines perrow: beats lines nea the
bmae of the plants durng fiml year or teo after

planting, then moving them away from the
plant

L& nitsoge n fe rtigaton mther than granular
nitragen ertilzers.

Lee urea sulfurk acid or omganic acids inhigh
pH andlar poor qua lity solks.

Do not use pre- plant nilsogen on fertigaed
ool L o

Do not exiend nifogen BAgaion @i in the
SERon

Giran. urea + lig.

shoal

430 g

Organic acids +

o | Tele] |
651 ¢

MPE+Zn only

Shat

56l g

Figure 1. EMecl of diflemnn fanilize s on s hool and ool geowih in"Dmper e bermy.




Can Late Season Nitrogen Increase Yeast

FPAGE ®

Assimilable Nitrogen (YAN) in Wine Grapes?

By Joan R Davenport and Margaref
McCoy = Washington State Linhver-
aity, Prosser, WA

W ine graps bernes in Wash-
ington State an hislofically
ow in nitmgaen (M Spayd and
AndemonBagge, W86, Hagen et
al.. 2008} Thiscanafiectthe wine
making peocess. YAM (yeastassime
Ebie nitmgen) is the N ina wine
muet thatthe yeast rely on to com-
plee #e femmeniaton process.
Whenther B matensugh Min the
miuEt, the fermentatan can become
“shick” and thie can maull in unde-
simble wid yeast coloneing the
st causing ukdes irable a omas
and flavors,

Mitmgen can be added o &
wine mustduring &rmentiation to
enrichthe Msuppl.  Imemstingly,
one of the most commonly used ma-
erak & DAP [dammanivm phos-
phate), which can abo be used @ &

fartilizer Forwine, only food grade
DAP is used. However whan wine
grapes ame grown and ferme med
us ing ongane practices, the limied
M suppd inthe beries and the mus
B mom dificult b adjust dus o the
bm iations of omgan ica lly approved
nutfe nf add itives

Qur interest was taofold. The
firstwas to sea if Bte-season N far-
tilizer apploatons could increase M
in the fruit without e ncouraging es-
cass plan canopy gmwh. The sec-
ond was 1o see f them iz a differ-
@nce inthe fvan of wines po-
ducad with higher M from fisld va N
added dunng fermentaton. Snce
partofour inerest & inflevom, we
chose o work with the aromatic
‘Riesling” grape.

O r 2 geowing sessons (2011
and 2012) we applied e ther comen-
tional or omganic M fertilzers o fol-

age orsoll o anesabehed Riesling Ing shoot Ength

vineyamr. Teatmeant (Tabk 1)
we e replcaed 4 ames, in a mnr
domimed block arrangs me nt, with
vineyand rows 88 ning as blecks and
@ach treatmenta ppled 1o 10 vines
P oW sepafbed by 2 o her
plant,

Forsol applcaton, material
was appled tvice duing the ses-
son, at eary veraison ( fipe ning) and
twn weeks later. |1t was appled dur-
ing & drip irigation eve n by pipet-
ting & mess ued amountof frlzer
al esch drip emitier in the plat  For
foliar a pplication, male ral was ap-
pled at 5 weekly intenals, stafing
ol sady vemion, by hand using Sok
beckpack sprayem. Fortha control,
waler was appbed without fertilzar.

Vines wem monfored through
ot the 2011 and 2012 growing ses-
sons o evaluaie the impactof the
treaiments on vine vigor by meas ur-

ot o0 page #

Table 1. Soll and follar N fertlllzer supplement s to Rlesling grepes.

Treatment Name

Material
Used

Treatment
Code

Rate Applied
(Ibs/ac N)

plications

Soil Control

5X Warter

0 2

Soil Organic Low Rate

IiErex

15

Soil Onzanic High Rate

I e,

30

Soil Conventional Low Rate

15

Soil Conventional High Rate

30

Foliar Contral

o

Foliar Organic Low Rate

15

Foliar Organic High Rate

30

Foliar Conventional Low Rae

15

Foliar Conventional High Rase

0




o Late S
&rapes?, comtinged from

aver the antine grow ing season. Whole eaf tes ue sam-
ples wene colecied al vemison (prior B N fenilzer appl-
caftions) in both yeams and at bloom in the second year
(2012} o evaluate plant Metatus, Mo mone than 5 dawe
prior fo commarcial haneat, fruit from the ce mar Wo
wines ineach potwas hafested by hand, the clusters
counted, and the frut we ighed to determine yeld.

A g ubsampe of froitwes separated for lster analy
ais forquality facom. In the second year, frulwas col-
ected from within sach plot for winemaking. During the
wine ma king process, the ength of time to complate fer-
menialion was man toned.

Inwinter, when the plane wers domant, vines
wam pruned beck o 15 2-bud spum oneach vine,
Frunings wafe col lected and weighed foreach plant fo
dade rmine pruning weight as ancther meas ure of plant
wigar

Inthe fimt year the onlysoil treatment that in-
creased M was the omganic M (Nirex) at 30 lbelac
iFig. 1). Allfolier applcations increased YAMN. The in-
crease with the comventional fertilzar (UAN 32) was
greatsr s the N rete increased,

Impact of treatments on the Bngth of lime 1o com-

plee Emantation B shown in Figue 2. In 2012, the
high rate foliar treatments and the sol applied Mitrex at
30 lbafac M femmenied mone rapdly thanany ofher sod
imaiments. The supposs the 2011 YAN msuls indicat-
ing incmamed baimy YAN wih these imatments.

Leaf tesua M was lowar than the 2.50% leaf (esus
M minimum for wine gepe eaves atvemson
[ Dave nport and Homeck, 2011) theoeg hout the & niire
experiment. The range of tesue N st veraieon in 2011
was 1.37T - 2 27T% with an svermge of 1.74%_ Mimgen
incressed &t bioom (svemge wes 22T, mnge wes 1 90 -
2 5M%) and vembon [avenmgs was 2 42% mnge 2 08-
2 B87%) in 2012, Despie regular gmower fenilization with
Mand the uvse of oursupplaments, leaf N et e
mainged o,

Messumments § both s hoot length and pruning
wa ight s howed that the bte seascon M fert e r applice
tiondid not incresse vine vigof(data not s hown), indicat-
ing that it B possitle to Nncmase gape B my YAMN with-
out incmasing vine vigor  The wine s still in the btile
awaiting sensory analysie, so fo dake, noconclu.lone on
the impEctofour treatments on
flavar and arcems o e o val b

et of pagm 10

00

YAM (g fL)
o
2

® Control Sod
» Soll Drganie 15
s 504 Comvestional 15
» Sod Drgamet 30
& Sod Comeprtiongl 30

Conteal Faliar
Failiar Organs 15
Foliar Comvertional 15
Foliar Organs 30
Tohar Comventionsl 39

Flgare 1. Avermgs Yeas 1Ass imiable MNiregen (BN in Riesling gmpes wither witheut seller flar supple me nial B
The dofed line raprecenis the YAN el ihal g cont demmd necessany Tors aompeis | non-S i) frme sl on.
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Grapes?, continyed from poge 9

Fruit Quality Analysis

Length of Fermentation

Flgure 2. Mumbsial
s o compiede far-

e AV EEG N 1M du o8k

bk of Ristling malin

e ibona hip 1o Ble gea-

B su ppke e sl M

Bl I I | |

; & ..“'.E-.l"i.., j’f‘?‘h#h
..+..+-=~*"..+‘: "” ff_*.ﬂf-ff
W Sail M Foliar

Torme (days)

Pressing Rlesling grapes in a small bladder press

for fesearch wine, Riesling vineyand in cental Wash-
ington state with the Horse Heaven
Hills In the background.
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